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Errata
Title & Document Type: 3570A Network Analyzer Operating and Service Manual
Manual Part Number: 03570-90015

Revision Date: July 1977

About this Manual

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

HP References in this Manual

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

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

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

www.agilent.com

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

Agilent Technologies
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op:ngrms AND' SERVICE nﬁAuunl
MODEL 3570A
' NETWORK ANALYZER

Serlal Numbcr:' 1331A00516 and higher (sccl nql_c helow) o
~IMPORTANT NOTICE

This laose lest monusl does ot nur'mlllv reql ren change sheet, All major

change informatian has been Integrated Into the manuat by page rayision,

In coses whare anly minor changes are required, o chenge shest may be
. supplled, : o ’ i . . ‘

It the Berial Number of your instrument is lower then the ona on this titte
.page, the manuel coptalns revisions that do not spply to your instrumant,
Backdatlng information given In the ‘manusl adapts it fo earller
Instruments, o ' . o
‘e i ' :
" Whare practicsl, backdating Information is integrated Inte the rext, parts .
list and schematic dizgrams. Backdaling changes sre denated by a delta
.~ Wgn, An open deita {A) or lettered delta {3) on & given pbge, refers 1o the
.+ corresponding backdsting note on that page. Backdating chanpes not’
.. Integrated Into the manual sre denoted by a numbered deltn {Ay) which
- refers to the corresponding chenge in the Backdating Becilon {Section |

: Vlm» . . . H !

i

'j:'ll!

. K | o : )
‘ To I:;;If) minimize the possibllity of electrical fir or shock !
i . hazerds, do not expose this instrument to rain or excesslve !
' . molsture, . . | :

' |
'Manual Part No, 0357090015 _‘
o E : '
Microfiche Part No, 03570.90065 !
L . : ;
. ;“ ) . B , '
L | Copyrighl Hewlett-Packard Company 1972 ’
C PO, Box 30! Loveland, Colorado, U.S,A. 80537
B |
.} : ) | o o Printed: July 1977
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HEWLETT@PAGKARD

CERTIFICATION C :

Hewlett-Packard Company certifies that this instrument met jts published
specifications at the time of shipment from the factory, Hewlett-Packard

- Company further certifies that its calibration measurements are truceable to the

United States National Burcau of Standards, to the extent allowed by the

~ Bureaw’s - calibration facility, and to the calibration facilities of other

Internatfonal Standards Organization members,

WARRANTY AND ASSISTANCE

This Hewlett-PncEard product is warmnted ogainst defects in materials and

~workmanship-for a period of one year from the date of shipment, except that
" in the case'of certain components, If any, listed in Section I,of this operating
- manual, the‘warranty shall be for the specified period, Hewlett-Packard will, at

its option, repair or replace products which prove to be defective during the

warranty period provided they are returned to Hewlett-Packard, und provided
- the proper preventive maintenance procedures as listed in this munual are

followed, Repalirs necessitated by misuse of the product are not covered by this
warranty, NO OTHER WARRANTIES ARE EXPRESSED OR IMPLIED,

INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF

;'-;' MERCHANTABILITY AND FITNES3 FOR A PARTICULAR PURPOSE,

2 ‘this product is sold ns part of a Hewlett-Packard ‘integrntcd instrument o

,
L

' HEWLETT-PACKARD IS NOT LIABLE FOR CONSEQUENTIAL DAMAGES,

system, the above warranty shall not be applicable, and this produet shall be
covered only by the system warranty, S .
Seryice :contracts ar 'customer assistance  agreements are avallable for
Hewlett-Packard products, - o ' : :

. . i v ) . . :. . 1 N :
" For any assistance, contact your ncarest Hewlett-Packnrd Sales and Service

- Officé. Addresses are provided at the back of this manual,

]

‘1}"_ | . }
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11, DESCRIPTION,

~ Model 3570A L

!
3

-2, The Hewlett-Packard Model 3570A Network, Analyzer
{s a narrow-band tracking detector designed to operate in
copjunction with en hp- Model 3320A/B Frequency
Synthesizer or an »hp- Model 3330A/B Automatic Synthe-
sizer, The Synthesizer/Analyzer combination forms a versa-
tile mensurement system for precision network analysis in

the 50 Bz to 13 MHz frequency range. The 3570A Network

Andlyzer §s on integral part of the 3040A, 3041A ond

1:3, The Model 3570A Is designed to measure the ampli-
tude and phase response of two-port linear networks in the
frequency domain, It can .be used: for measuring the

; absolute ‘transfer fupctions of networks or for comparing’
©, two networks, The major features of the Instrument include
, .two identical mensurement channels, 100dB dynamic
7. vange; (200 Hz 1o 13 MHz), selectable bandwidths, (10 Hz,
1 1%z and 3 kHz), tho digita) readouts for simultancous’
! nn‘ghtudc and phase presentations, plus complele program-
cioebility of alk fupctions, ‘ranges and settings. These

stondard fe~wres, along with optional group delay measure-
filents, offset in2a=urements, Hinit tests and digital (Isolated

~ . General Purpose | werface: Bus) outputs, make the 3570A 0 .

teuly flexible Instrument that is well suited for Jaboratory,
n}nlntcnnncc and production-}ine applications,
Ll . : : ‘ . i

14, SPECIFICATIONS,

II»IS‘\ Table 1-1 is n complete list' of the Model 3570.1
~ - critleal “specifications that nre controlled by tolerances! .
Table 1-2 contains general Infosmation that describes the -,

operating characteristics of the Model 3570A.,

L6 Any changes in specifications due to manufncturing,

design, ‘or: traceability to the U.,S, National Buran of

- Standards are fncluded, in Table 1.1 in this manual, /.
Specifications listed in this manual supercede all previous

specifications for the Model 3570A.

CotnoPmIONS, - 1

18, There are presently four options’hvﬁilnble' for Ine

\ \ i ,

* ~Model 3570A. These options are lsted In Table 1:3, Vor

) . . N L. B .
et

 ber,

Section |

~ SECTION |
' GENERAL INFORMATION ,

|

further information concerning options, refer to Table 1.2
or Section I} in this manual or contact the nearest hp-
Sales und Service Office,

- NOTE
The 35704 option numbers used throughont this manual
correspond With the 30404, 30414 and 30424 Systems
option munbers listed in Table 1.6, ’

1-8. ACCESSORIES SUPPLIED,

1-10, Table 1-4 Is o list of nccessories supplied with the
Model 3570A,

_ NOTE
In addition to the accessories listed in Table 1-4, a spare
numeric display module (-hp- Part No, 1990-0329) is
included with the instnimeny, The spare module Is plugged
into the foam block ahoye the crystal in the A3 card nest
and Is accessible with the 1op covers fouter and hiner) of

- the instrament removed,:

1.1, ACCESSORIES AVAILABLE,

~1+12. Table ‘15 Is a list of Hewlett-Packord sccessories

available for use with the Model 3570A.

113, INSTRUMENT AND MANUAL IDENTIFICATION,
: 1

1:14, Hewlett-Packard uses a two-section serial number,
The first section (prefix) identifies a serles of Instruments,
The lust section (suffix) identifies p particular insirument
within the series. If a letter is ncluded with the serial
number, it identifies the country in which the Instrument
was manufactured. If the serfal pumber of your instrument

* Is lownr than the ope on the title page of this manval, refer

1o Appendix C ror backdating information that will adapt
this' manual to your instrument, All correspondence with

 lewlett-Packe,.s should include the complete serial num-

!
b
¥

H S .
Vit o p———_c 1
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Seclion |

Model 3570A

Table 11, Spocllicltlom.

EREQUENCY RANGE; 50 Hzto 13 MMz -

CHANNEL A AND B QUTPUTS!; !
Output impedance: 6O it or 76 N & 2%,
Maximum outputt 1 Vrme iInto B0 Dor 76 N,
Teapsier ncrurecy & 04 dB

CHANNEL A AND B INPUTS: -
Input Impedaneat 1 MI1: £ 2% shunted by < 30 pF,
Input signet range: 1.V ms to 1 4V rms,

AMPLITUDE Accun.név {25°C + B°C):
Aboolum No spe -4 may be calibrated to source using front
* pans) adjustments,
Relstive {relotiys 10 045 Input for 1 V, 0 4Bm, snd 0,0 V
rengel: A or B "Argpiltudn Function” (B-A specification

A or B "Amplitude Funclion™ < 20, 5 dB p-p error,
B+ A "Amplitude Function't %< & 0,1 dB p-p error,

DYNAMICRANGE' : b '

*The following graph fs Exﬁlnlned In Parogroph 3:68,
rnsouencvwn L
ML)

TR R ‘e 1oah

| WN': it |

194 BW 1HE AW M

LN

Lo |

INPUT LEVEL (dB)

3 RWLAY KANGE

HEB!DUAL HESPONBESF

Power Ilnc refsted wminus responses {E0 Hz or 60 Hz).

KA mm, 0dBm ! :
Fundamental} - >70 deolowo 1v
2nd and 4th harmonlcs! >B6dBbalow 0,1 V

~+ 3rd harmonie} >BUL'IB how 0,1 ¥V

" Bth harmonict _ >BOJB below0,) V
6th snd 7th harmonicst >05dB below 0,) V

1V Renpe : :
Fundementalt >80dB below 1 V
2nd harmonict > B5dBheaw I V
3rd harmonict ; >Bodelloyn v

wermup)

determined by sum ot Channal A and B ncouracies),

' ods - sz0de 70N 0008 +100 48
;1,":’.;";‘:‘,’5‘&"“ rozd8 | rosdm wisas |
::.':'r‘:;:"v"’""‘ v02en | ronan | ';‘:.'d,“ '

'Dwmlomnolmtjmlmnl:nl-lmw.'_ :
) FBEQUENCV RESPONSE:

: ! Y - )
L Yoo aw
. : M B HT :
| - I
-1l -} . o
R-2 . . =
o S L nl_ i

AMPLITUDE sTABlLI'rY {8 hr, 259C £19¢ olter 3 he,

tode 2048 0 10008
100 Heand IhH2EW | 200BdB + 0.00 ¢8 ot sprditind
10 s o 100848 10,0548 No speciting

Tempsrature cosfficient {20%0 30°C):
100 Hz and 3 kHz BW: * 0.02 dB/°C
10 Hz BW! + 0,06 dB/°C

PHASE MEASUREMENTS: Phnu rllmnct is chnnnll A '

NAremmc:onHBO 2049 d

Phase Acciracy'(26°C & B9C)
* Phose linesyity: & 0,2° {Chonnel B wlthln 6dB of Chlnnel

A)
Frequency Response: (Chonnels nt O dB)

I 1os® | 103 | $1° I

50 He 100 He 1 MHe 19 MHY'
Amplitude Response: {Channel B within G 2B of Chennel A)

OI:IB
L 10A°

Amplitude Rasponse: {For channnls ot dilferent lnvels,
spaciilcntion determined by lowest Input)

+BOdB

i*'.'qun A
10 |

I 2082

+JOdB (+ 100 (B

Not spucified |

0gB 2043 60D 19 uB Axdp
) Valt Range | } = = = l
K He-B0Hr  [21.3 l $1,6° Itab® |NOTEPRCIFIED|
o oup w0l - 00dB -auua »moam

) Volt Fanpe™ | — -
EOkHr-13MHy [£03° [116° [236 norsrscmtnl

'; y 'Buw General Information lnrnpm!lnnnulls
N ‘ }
PEAK-PEAK-NOISE V. AMPLITUPE: {depandent on blnd

width .~ ; \

1? " Kl I
1- LJ\\ \ |
: '-Q \..;\'\"‘\ ~:~\\ i N3
fo ‘\\\\“@\m\\ g
(RN SN
N \klm’:\\’ﬁ.’i“h IS |
. LR
;

» i TR ) o

PP Nolse m qu. {95% confidence Lmll

] A
'DELAY ACCURACY; (t ;& ni rﬂdinn + % of messurement

nange)

© DdB . »IDOdI

Kot Specilind

4048
LiaNs0IN

»BC U8

, LTI

MEABUHIWENT RANfE:
6 ranges, 198994, 199.99 Bl, 1-9999 ml, 19899,ml lnd

199.99 me,

’ Hf Fud:hmnnookﬂz:-: Bf‘dB

Com b a L1
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" Molel 3570A o | | Section |
: ; : j\: . : : |
--1, o S Tabie 1-2, General Information,

3
f‘.it_, | weurss o Anslog Qutputst
f ,f\' ' | lfmi Panal lnpuh'!A and B): Conneciors: femals BNC
f'l; ’! i ‘ c;:n:nmn'm famals BNG . Reslstancet 1 kit (nominal) ' ,
RARLI ot '1 'Im;:sdanm‘ 1 Mn,lhumnd by < 30 pF {28 pF nominal) Amplitude Function Quipuntt Supplies dc voltage propor-
BT R . tianal to ampiituds (A, Bor B+ A
FRR [ | Maximuim {ac) Input Valtsge:
STRRE _; : '  Max/Ref Jrput Voltage , ‘ Output Levelt 0,5 V/dB {0V o & 10 Vde for 0dB to
R 7 Gatting Maximum Jnput Voltage t 100 dB)
,f ' i v IVrm meh{:mm dOztpun Supplles dni vollumn prnponlojnnl ‘:o
S . od 02296 V. 50 oh phase and dc voltage proportional to group delay (in
! o o 52790y s 176 am) Sweps Doy M oy,
[T ) et : i
R otV 0.4V yme Phase OQutput Levelt 0,05 Vde per degres (0V o
' ] : . -;Q“ﬁmd Protectiont 16V rms - £ 8 Vdctor0 jo & ‘Bo.dﬂﬂl’ﬂi'
' I. Fpupllng: capacitive - : Delay Output Lwi!t b m\}{!c percount {0V 1o ¢ 10 Vdc
[  Maximum {dc) Input Voltage: + 0 Vds for 0to & 1,908 caunts
Y : Delay 1X » Y Recorder) Quiputt Gupplies de voltage propor-
_ _ oc Isolationt nona {Inputs referenced to frame ground) ll\%ml o w?p %.m In Swept Dllrv Mﬁdo:{ No meuning-
: I : ftul output in Phase or CW Delay e, Quiput s
“"" Panel "‘P“"’ : ' controlied by o sample and hold circult which retains
INPUT O; 1 Triaxial cnnectar mates with hp- 111728 RF previaus raeding I prasent reading sicasds 2,000 eouns,
F 1input’ Cable connected to ALT OUTPUT O of Synthe- ;
sizor, Recives BOHz to 13 MHz signal input from ; Out&u; ?;9'9: ;S;mc par colint lOth ¥ 10 Vule for 0
. o .&mlhnlznr, . ’ |
y i t
R oor, 003) |.. Z Axis Qutput;  Provides markers during frequancy or amplitude
R Impnd-nc-: &0 ohms fs1d) 75 ochms lomiom ¥, 03) “sweaps, Can be sat 1o intensify eleyen palnis, repeesenting 1,
NI ,,20 13 MH z INPUT (3 Female BNC eanpector. nu!m ! 10 or 100 sweep steps or to intensify only center frequency .
. S : 20MHz ‘1o° 33MHz' tracking signal from 2033 MHz or canter amplituda, During limit tests, only the limit
- . OUTPUTDof Synthesjzer, transition polints are inteniltied, Marker Intemiity cap be
t _ adjustad uslng the year pana) INTENSITY eonirol,
-3 MHz INPUT At Famale BNc connector recelves $ MHz
: * ooetergrce gl from 9 Mz OUTPUTAnf Synthesizer, Conneciort famals BNC
‘J:| L‘ . \ ouwun. T . ' ) s BI'ann antlﬂlt +10 Vde
:"If': _ . ;,,,m Pane) oﬂ,ﬁm 1A g Bl ' : ' Unblanking Voltsge: 0V
‘.!.* : = cgm-,.qm; famale BNC \ ' ] } © Merker Amplitude; 0V to -7 V (sdjustabls)
N 'Impodnnm 60 ohm {std) 'IBchms (Optlnmom 063} " Qutput Resistancet 1 ki2
e " Couplingt direct ; BANDWIDTHS ‘ | :
_ Maximum Applied Voltage: & 6 Vide ' Belectable Bandwidths! :10 Hz, 100 Hz and 3 kHz
gy s :
: : Qutpot Laysit Equal o lave) oy h Syntherizer whan drlvlnn Shape Factor: 2031 [nominul}
aso nhm {or 75.ohm) i ’ :
1 ; Rejection Characteristics:
_ " Maximum l-c) Output Voltags: . ;
O N Bandwidth | ~3dBPolnts |  +60dB Palnts
A SERARLI EE 2Vrm:{upmdr:ull) . _ " * : i
ST : _ 10 Hz 1o 25H2 fo £ 100HE
Co o IVrm:lsn»ohmor'lB-nhmlc.\d) C 100 Hz f t 6O Mz ) f EYkH o
IR & : ‘ 3kHz !o t1.6 kH: fo t 30 kHz
. N Mlximum {de) Oul lVolu bk 10 dec narni | '
ERET [ Pk Vo ' "" nasmuse HME |
L TR Trlmftmmu b 204 dB {nominal I ‘ Y
SREEEN R & cv ’ ' Typical Sattling Time Hollowing 40 dB steph: S
oy pe holltlnnt nom (nun.ut common, connlctl directly
b T ramerond) : ' Bandwidth | BO%Eettied | 100 % Sapied
7 N , N ‘ U j0He 200 ms - BOO M8
i . 'NO“E: Al inmumnm conmcttons should use dnublo shislded ) o .
. - BNC or TRIAX cables, Cables of exzessive length may degrade ' ;DI?HEI ’“" e ag o
‘ ‘_‘. lhl pbillty of the Network Anllvnr to mast specificetions, ] :
o ) : "M !I E
X | i Co ; S £
R . . o . . B _J' , . : H . : ) i" ' . ) } | i
a3 B . : S : L . } N . ' A s P
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Section | Mudel 3570A
: Table 1-:2, General Information {Cont’d), °
RANGES Raading Rite {internal samplingdt 4 readinps per second
Frequency Range; Typical A to D Conversion Yime (both displayal; 400 jsec
Bandwldth | " Frequancy FRONT PANEL ZERO ADJUETMENTS
OHz 50 s 10 13 Mhs The AMP ZERO and @ ZERO wijustments are provided to
100 Hz 50C Hz 1o Y3 MH« compensate for slight changes In accuracy that occur due to
8 kHz 16 kHz 10 13 MH2 environmentsl changes and changes In Bandwidth,

Dynamic Range; 1008 1200 Hz to 13 MH2)
Messurement Rangst 120dB [1pVrms to 1 Viem in thres

ranges)s
Max/Rel nput Voltage ‘
Satting | Lower Limijt | Upper Limit
oty 10 4V ems I Virm ,
0dbm » 100 dBm 0 dBm (B0 or 76 ohms)
(AR 1 BV rms 0. Vs
MEASUREMENTS

!‘ .Arhpllludc Messiramentst

Am Iltudc Functlons: Channel A (dBV dBm); Channal B
dBY, dBm}; B - A (dB)
Disploy ﬁnnne {Log A, Lop B)t OdB to+100dB
Display Ronge (B» A}t + 100 dB to +100dB
Dispisy Resolution: 0,01 d8
Amplitude Reference (Lag A, Log B)t 0 dB{V} or O dB(ml.
_ depending un MA X/REF INPUT VOLTAGE mting:

[

o
Range §|

Recommanded Input Configuration: Zsro adjustmants should
be parformed with the A and B Outputs, terminated in
§0-chm lor 76>ohm) load, connected to the A and B
ln&u*;t. Synthssizar thould be at to 0dBm for odBv),
1 MHaz,

Feagquency of Adjustmenis Z«o adjustments shauld be per-
formed oh » dajly basls and any time BANDWIDTH setting Is
changed, If 3570A Is operated in an uncontrolled ehviran-
ment, mors frequent sdfustments may be required,

Typica) Adjustmmnt Ranges}

Amplitude Zero; ¢ 6dB
" Phase {8) Zevor & 10 degrens
REMOTE PROG HAMMING

The 3570A will recognize an Internally presat "listen” addrm
onG oecept Thit paralie), word serlsl ASCl)coded Instruce
tions, )

Programmabllity: Al' functions, ranges and ssbtings [except
LINE and LIMIT SWEEP RESTART),

Remots Contro) Cannactar; The REMOTE CONTROL connec

Vi Artisan Technplogy Group - Quality Instrumentation ...

Asferanco tor Is & 38-pin*, male PC connector located an tha reor panel
_ p of the instrument, The connector mates directly with the -hp-
‘\ o BT IV | IVIme= OdBV 112388 Multi.Unie Cable and the -hp- 131235A Adapter (the
SR ‘ Nd8m 0 dBm 50 or 75 ohim) +hpe 11235A Adepter mates with the hp- 10833 HP:IB and
: ” ;i (R 0,1 Vims = 0dBYV the +hp- Model 3260A Marked mrd Progrnmmlrl
AN _ S . ‘
A Amplitude Reference [B - A {dB)]t Chanpal A [s roference *Remots Contro} Lines: Fourtesn Ines are required for »
a channel. A’ potitivy reading mesns that the signel spplled complate pemote Input/autput and contro) capebllity {re-
- - 1o Channel B s greater [n amplitude than the signe} op- malning lines on 36-pin connector sre used for digitel
h pliad to' Chabnel A; a negative reading means that the compmunication between the 35704 and the D330A/B Auto-
T <ignal applled to Chennel B Js lnmr In nmplltudn than the matic Synthesizer when the two Instruments sre inter
~ slgnat opplied to Chnnnu! A connected with the -hp- 1712368 Multh-tinit Cabie), The
. ' , fourtesn remots contral lines include:
Phn Messursments: ' . -} '
. Phese Messurement Runge: 359 deprees {- 170,6 dagms to 7 Bara lines (LDY through LD7)
+170,6 degrees) . 1 Remote Enable line {LREN)
Due 1o smplitude and, frrquency response of phosa sceuracy * ) Multlpls Resporse Enable line {LMRE)
and peak-to-peak nalse specificotions, the width of the ¢ 1 End Qutput line “-EOP'
. Indeterminant phase meosurement region discussed In 3 flag lipes;
. Ssetlon U s effectively Increased whenevar input level is . Pats Valid {LDAV)
y . -decraased or Input frequency is Increased, . Ready For Data IHRFD)
: Display Resolution: 0,01 degres : Data Accepted HDAC)
: Phase Relerance: A or» A 1 pround line
) 1} Chenngt A Is the reference channel, A negative phose
B resding meons thet B jags A} e positive readings meons isolation;’ The 3570A rsmote Input/output lines are nop
" that B fecds A, , fsolated, All lines ere refersnced to frame ground lexcept
‘ 2) Wish the PHASE REFERENCE mitch set to the A - In Jsolated Hevilatr-Packard interface Bus Option U04),
o It position, the'phase reading Is direct, With the switeh sot
: to the - A position, Channel A Is inverted snd thp phase Remots Loﬁcr The 3570A uses standard TTL lagles
‘ mdinn is nﬂm by 1.0 dagnes. :
DIGITAL ns.mours & ; ' _Bws b Reguiraments
4 _ Low 1 gnd,or OV 1o +04 V{32 mA max,)
| Liﬁ‘l:‘:nd.l'g':ﬂpu wilh docimal indicator, polul'y tgnand |- . Migh | openor $25Vi0 46V
) ; l"‘" :
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Model 3570A

- wecliup 1

Tabls 1:2. General Information {Copt'd),

Whan a line tunctions as an [nput it s pormally haid e
+ 3 Vde by an Internnl putiup, When a line functlons os un
output it will supply up to 48 mA in the jow state and up
to 0,6 mA In tha high stste,

© . Asusrilon Statest Assertion states are [ndicated by the

Y prefix, L' vow) or "H" {hight, Two flag lines, HRFD

, and HDAGC, have high sssertlon states} remaining lines
have low osserilon states,

Timingt Timing Is coniralted by the LDAV fiog from the
coptrolley to the 3673A and by the HRFD and HDAC
flags fram the 3670A to the contraller, A maximim of
160 ps |5 required for tha 3670A 10 accept one dat | mrd

Addrasses: The D670A Is shipped lrom the factory Mlh n
"Misten' nddress of 041 Qetnl and » "1atk” address of 101
Octa) ["rak"” osddress opplies to Qplion. 004 only),
Addross code must be accompanied by a Mulifple
Responte Ensble {LMRE) instruction, Address codes can
he changed by changing the poiition of jumpvr plugs on
Address Recognition Assembly, AJ3,

GENEBAL

Opmtinu 'r-mpmmm in order for the 3570A 1o mest the
specifications Iisted n Toble 1.1, the npmting umpmmn
must ba within the mnge of +20°C to +30°C, The
Instrument can be operated where the amblent ltmpmlurn is
within the range of 0°C 10 +20°C or +so Cro +55 c

" with degraded accuracy,

Tharmal Cutoutt The 3570A Is nquippod wilh a therered
switch which sutomatieslly removes line voltape when « «
intaeron) temperature axceeds + 769 C {operating tempec

i slure appmulmmtv +60°0I.

© Stoyage Tcmpcu;um +400¢ to, +769C

Powsr Reguirements; 100V, 120 v, 220 V or 240V » 10 %
+5 %, 4B Hz to 66 Hz, 2:!0 VA mex,
¥
D!mmlom:

Helghth {including feet); 140,86 rym ts 17/321in,)
Qveral) lengtht 642,89 mm (29 3/8 In.)

Width: 426 mm (36 3/4In,) -~

Width fincluding mounting strlis)t 483 mm (19 In}

‘OPTIONS ‘ _ 1
_15-0hm IOpliom 001, 003); Chapnel A and Chennel B
;. QUTPUTS have 76 » chm impedances; The 0 dBm MAX/REF

INPUT VOLTAGE sstting is referenced to 76 ohms and lhc
rear panet INPUT Qimpedance is 76 ohms, :

" Group Dsley Msmursments iominm 002, 0034 For group
- delny magsuremants, the 3570A solvas the lorm'uln:
! LYYy 360 O ) oo
Delay Modest ' | .

Swepk (SWP): In lh- S5WP mode, the SB’IOA mmum
phats and’ computes group delay at sach sweep stap,
providing a total of 10, 100 or 1,000 delay raadings

depending on the numb« of steps selacted on the |

-33J0A/B Automatic Synthesizer,

Single Fraquency {CWht In the CW mode, the 3330A/8

Automatic Syntheszer must be programmed to swesp’

aoo in 10 frequency stpe, The' 3570A computes group

S dc{nv based on phase readings token at Fp,, and

) ~ Fyaxe The single delay reading represents 4 . nmn
"1 slopeof the phace vs, frequancy curve, .

H b .
! .

The Fraquency [ncrament, &t Tha 3570A ofiers twenty
chalces of &, ranging fram 5 Hz to 200 kHz In decade
multiples of B5Hz, 10H:, 16,6Hz and 20 Hz, The
seiectian can be mads wiing the fropt panel FREN STEP
cantrols or by remots ASCH) coded [nsructions,

Delay Measurement Ranpe:
i
Flive Rangest

10.009 s
109,99 1
1,9989 ms
19.999 ms
199,09 ms

Dalay B!mlli\filvt Vs 1910 ps,ddp-ndlng on delay ronge

Offeat quu (Options 002, 003): The 3570A Oifser feature

i perinits entry of digital offssts from the front panel or by

remote control, Amplitude, phase and daloy resdings con be
ofiset, .

Offsat Entry}

Front Panelr Pressing the respectlye ENTER OFFSET
pashbuitton enters the presunt ampliude, phase or
delay reeding inte memery, providing o reto refersnce
whan ABSOLUTE/RELATIVE lwllch Is et to RELA.
TIVE (oﬂml position, '

. Remote c::mrolt Qifsats can b entersd nmoutv by
i applying an ABCH coded Amplitude or Phnse/Daejoy
"! ENTER OFFBET Imtruction [some s premsing
. ENTER OFFBET: pushbutton In foel) or by o
numerical data eniry within the range of - 189,89 to

+ 18989,

Limit Test Foature {Qptlon 002, 002): ‘The 3670A Limit Test
fusture permits o palr of digita} test limits (upper snd loywer)
. {0 be anterad into memory by remote control, The test limits
&an apply o ampiitude or phme/delay but not both
iimultansously, If b reading [s within the tast Hmits, the
"GO annuncittor Hluminsies; it o resding is pbove the upper
limit or bejow the lower limit, the "HI» or "Lo" nnnunclnlnr
llluminnm. !

Llrnit &mp Modes}

lelt Bwnp Stop Modas:. Anv transltlon betwean PGO',
. PHI" and "LO" cousss the J300A/B - Aulomallc
Synthesizer to stop swoeping. The sweep can be
restarted by pressing the LIMIT SWEEP RESTART
pushbutton, The Limit Sweep Restart functlon connot
be pmuummed nmomly,

1
]

Limlt Swaitp No Stop Mode: The 3330A/B Automatic
. Synthasizer continues to gwesp regardiess of limit test
transitions, Markers avallable st the Z AXIS QUTPUT
“can be'used to intensify limit wamltion polnn on
Kcope trace,

Inl.md Hmlm-hchrd intlmm Buu {Option 004} Instru- |
ments equipped with the jiolsted HP-)B Two-Way option will
tramsmit ASC)) cod-d smplitude, nhase and de/py measure-

. ment deta jp 8 7-bIL pereliel, word serfal format, in eddition,
tha r;dnme lnpuk output lines are jsoloted from signal {frame)}
grou

- DG Isotations & 260 Vde

1

I ACIsoletion: 30dB to 1 MMz

: v . ‘ .
- . Artisan'Technology Group -.buality Instrumentation ...
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Section | . "
Table 15, 3670A Options, A
3570A Optic. ‘
[Factory Inatalled) . ‘ Dascription _
001 "1 765" ohm ousputs, 0 dBm Max/Raf Input
- Vol toge senting calibrated to 76 ohps | -
o 1 Groupdslay, offset and ilmit test
{60 » ohm outputs) ,
003 Gyoup delsy, offser and limit st
{76 + ohm autpups) -
i 004* {sclated HowistrPackard Interface Bus |

l

*Fisid Installation kit hp- 111764

Tnﬁte 1:4, Accestorjes Supplled, ,

Itom Qry ‘hp- Part No,
‘RF Input C wble Fores, | 17500
: _ : , mncinen
Multh-Unie Cable 16, 112368
Accessory Kit ' 1oy, | 0357066801
“Includes the fallowk, b: .
PC Board Extender {25 pin} Yen: | 0357066601
“ PC Bonrd Extender {dyal) Tea; | 0357066502
PC Bosrd Extender (8 pin) 1 en, 0367066503
PC Bonr Extander {35 pin) 2es, | 60600048
. Coax Crble » 50 ohm 2es, | 81201830
Fuse: 1,6A Norma! Blow 1 en, 21100043 .

Vi

2

1:6
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Mmilol 3570A

Tabie 1-6. Actossories Avnilihle. _

Hp-Madal . | Lo Dexcripton
FIIITIAS Front Pann) Kt
Includes the faltowing:
{2) 12" Double Shiejded Cables {BNC to BNC)
) {2) 24" Double Shielded Cables {BNG to BNC)
1 11) 48" Double Shiejded Cable [BNC tn BNC}
{2) 60 » Ohm Feed:Thru Terminatiops
: {1) Screwdriver
BOGO-B740 Rack Mount Kit ;
| Vi10A 12" Deutile Ghietded Cable {BNC to BNC)
111708 74" Double Shielded Cable {BNG 1o BNC
11170C AB" Double Shielded Cable [BNG to BNC
111700 48" Double Shielded Cobly [BNC 1o BNG)
: {Fer 75 2 Systom)
110460 5O » Ohm Fend-Thru Termination
110848 76 » Ohm Fesd:Thru Termination
11086A 604 » Ohim Feed-Thru Termination '
1200A/8 Varlable Perdstance Qscllioisope
32G0A Marked Card Programmer
100048 Voltage Divider Probe o i
i 1120A | Acilve Frohe

* For 75 » ohm systems arder -hp- 131718

Tebde -6, Option Cross Referance;

30424

- 3570A J040A J041A

- Optlon | Optlop Option Option -
00) 01 oNA | 1oy, !
002 102 100 102
033 103 o109 103
004 104 1102 5TD .
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Model 3570A
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21, INTRODUCTION,

22, This section ‘contains informatlon and instructions
necessary: for Installing and shipping und interfacing the
. Model' . 3570A° Network Analyzer, Included are Inftinl
inspcﬂlon procedures, power and grounding requirements,

envitonmental Information, Installatjon tnstructions, an-

. 11" interconnection procedure nnd inslrucﬁons for rcpncknglns
:_“ At for uhjpment. ;

2, INITIAL msrecnou. - )

“ 17 recelpt, ¢To confinn this, the strument shonld be in-

" spected for physical damage injurred in transit. If the

instrument was damaged In transit, file 4 claim with the

-carrer, Check for supplied accessories (Table 14) and test

the electrical - performance of the instrument using the

..~ performance check procedures outlined In Section V, If

‘i there Is- damage or, dcﬂciency. see the warranty on. the
. insidy title puge of th.s mnnunl -

| zs rnwen nsuummurs

coo] 26, Thc Model 3570A can be opcmted from any power
L ,.f ¢ “source supplying 100V, 120V, 220V or 240V (-10%

[

,+5%), 48Hz to 66 Hz, Power dissipation s 230 VA,

mmmum Refer: to Pgmmph 3-[5.} (SCC“OTI "l) fOI 214' Th"ﬂ“l Cumuh

lmtmmmt Tumn-On procedurc.

o 21 PaerordundI’luut. ST
5 AN l il fl _‘. ] .
BN et § Flgurc 2:1 illustrates the standard power plug conflg-

55 . nli‘ons that.are used throughout the United States and jn

}] b ] o Comwe O aoiss
oo ':::;.l‘: S ‘ X l:uy u- } ’.§ V- EA*
i . !I. o . ,' Co .‘m-'m " e 'l

gl [
: ‘UI. I.ISTID FO"I USEIN THE UN“ID “ATIIOF N‘lliﬂ
.,‘,‘.._.lfllgl.jujo 2-1..rqmr Cords, -
—"i,_j:i R

P

Artisan Technology Group - Quality Instrumentation ...

~ power cor

24, This instrument was cnmfully inspecled both mechani-..
, cally and electrically before shipment. It should be free of .
1 nars “or scratches and in perfect elecirical order upon

Section 1

- SECTION 1l
INSTALLATION AND IN‘TERFACE

olhcr counlrles The »hp- part number shown directly bcluw
cach plug drawing is the part pumber for g 3570A power
cord equip ch with the approprinte plug, If the nppropiiate

Js not Included with the instrument, notify the
nearest shp- Sales and Service Office and a replacement cord
will be provlded. ,

29, GROUNDING REGUIREMENTS,
219, To protect operating personnel, the Natiopal Electsis

cal Manufacturer’s Association (NEMA) recommends that
the Instrument panel and cabinet be grounded, The Model

© 3570A s equipped with o three conductor power cable

which, when plupged Into an’ appropriale recepincle,
grounds the insrur jent, The offset pln on lhc power plugjs’
lhe gromld connect..m.

41, ENVIHONMENTAL HEIIU!HEMENTS

2 12. c::nllnn Fan,

2-13. The 3570;\ is cquipped with a cooling fnn mouutcd :
on the rear panel, The instrument should not be mounted |
in any manner that would ohstruct the flow of alr through
the instrument, The filter for the cocling fin can be
mmoved and clenned by flushing witk. soupy wnter.

"2:15, The 3570A is cquippcd wit'l a thermal switch that

will automatically remove lne:voltage when the internal
temperature exceeds +75% C (the internal temperature will

“reach +75°C when the external femperature reaches
“approximately +60°C). The switch will resel auto-

matically when the instrument:cools, If a thermal cutout
occbs, check for fan stoppage, clogged fan ports or other

" conditions that could obstruct the flow of air through the
: -lnstrumcnt

' . "
2-18. Upmting and Storsge Temperature,

. 217, In order for the 3570A to rﬁcet the sﬁccil’icnlions
- listed in Table 1-1, the operating temperature must be

within the , range of +200C to +30°C (+68°F to

. +86°F), The instrument can be operated ,where the

nmbient temperature is within the range of 0° C to + 559 C
(+329F to + 1319 F) with degraded accuracy, The storage
tempernture range is from -40° Cto +70°C ( 40°F to
+ 158° F). _

2
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Section 11

2:1B, INSTALLATION,
218, Mou nting.
2:20. As part of the JO40A Network Anolyzer System, the

- 3570A Is shipped with rlnsﬁc feet and tilt stand in place,

ready for use ns a bench instrament, The plastic fect are
shoped so that' the 3570A can be moupted op top of
another Hewlett-Packard instsument, If desired, the 3570A
can be rack mounted using the Rack Mounllng Kit Option
908 (hp- 5060.8740), Installation instructions are Included
witit the kit. The rack mount for the Model 3570A Is nn
EIA standard width of 19 inches, As part of the 3041A or
3042A Network Analyzer System, the 3570A is shipped
installed In an lnslrument mek,

‘2-2!. Intemnnnoctlnn Pracedura, |

222. To interconnect the 3570A to thc Symhcsim.

N pmcccd ns folln\vs’

a, Connect’ the OUTPUT (or ALT OUTPUT 0) of the
Synthesizer to the rear panel INPUT O of the 3570A, Use

‘the -hp~ 11[72B RF lnput Cnblc supplied witll the
_lnstmmcnt. .

. %, b, .Connect the 20 - 33 MHz OUTPUT O of the

v -Symhcsizer to the 20 - 33 MHz INPUT O of the 35704, -
= .-Use n 24" double-shiclded .cable equipped with stondurd -
- -'BNC -connectars - (-hp- lll'IOB Cnblc 'Asscmbly supplir-d
g wilh lnstrumcnt)

|

aEE "¢, Connect the i MHi OUTPUTAof the Synthesiur 1o
- the | MHz INPUT A of the 3570A, Use a 48" double~
' shie!dedcnble equipped with standard BNCconnectors -

iy For remote control nppltcaﬁons and/or swept mexa-

 surements, connect the hp- 11236B Multi-Unit Cable

" between the Synthesizer REMOTE CONTROL connector
" and !he 3570A REMOTE CONTROL connecmr. '

2%, Inmflcing. T

‘ 224, The following pamgmphs brieﬂy describc lhe con-
- figurations used to Interface the 3570A and the Synthesizer

to the -hp- Model 3260A Marked Card Programmer and the -
.. +hp- 10631 (A, B or C) HP-IB, Refer to the 30404, 3041A

or 3042A System Injerface Manual (o7 operating note) for

further interfacing information, Sectivn I in this manual
contains a complete description’ of 'the 3570A remote
: control lines along with basic programming information,

- 2-25 For . remote comrol applications using the HP-IB
structure, the 3570A and the Synthesizer can be intercon- -

nected using efther the -hp- 112368 Multi-Unit Cable or the
*hp- 10631 (A, B or C) HP-IB, Two -hp- 11235A Adapters

Model 3570A

swcpl measurements {iichiding group delay) nsing the -hp-
Model 33304 or 33308 Automatic Synthesizer, the 35704
ond the Synthesizer must be interconnected with the hp-
112368 Mult-Unit Cable (supplied with system). The
112368 cable contains control lines that are used for
exclusive digital communieation between the two jnstriss
mcnls). These linca are not part of the HP-JB (see Parngraph
3'[94 »

226, To control the 3570A and the Synthesizer using the
Madel 3260A Marked Card Programmer or the HPIB,
conneet the hp- 112368 Multi-Unit Cable between the
Synthesizer REMOTE CONTROL connector and the
3570A REMOTE CONTROL copnector, Conpeet the
3260A Marked Card Programmer:-vor the HPB cable 1o
cither of the two-wny connectors on the 112368 cable
using an -hp- 11235A Adnptcr.

221, BEPABKAGING FDR SHIPMENT,

? 2:28, The l‘ollowing parngraphs contain a general guidc for.
* repackaging the Instrument for shipment, Refer to Pora-

graph 231 If the original contalner Js to be used; 2-32§F it
{s not. If you have any questions, contact the nearest Hp-
Sales and Scrvlce Ofﬁce {See Appendix B for office

_ locntions)

NOTE:

I r!m Instrument s to be shipped to Hewlett- Packard far

service, or repaly, attach a tag o the instrument’ dentifying
the owner and indicating the service or repair to be

. accomplished, Include the model number and full serlal

number of the instrament, In any correspondence, identify

" the fnsrrumeur by imodel number and full serial number,

t

2-29 Place inslrumcnt jn original container with nppru :
priate packing malerial and seal weil with strong tnpc or

metal bands.

2:30. If original container s not tn bc u$cd, proceed us
folluws

a Wrnp instrument in heavy paper or plastic before
plnclnginnninncuontnincr. \ ,s_

b, Place pncklng materiat nround all sides of Instrument
and protect panel face with cardboard strips.

¢, Place the instrument and the inner container in o

~ heavy carton or wucden box nad seal with strong lape or
- metal bnnds

d. Mark shipping container “DELICATE INSTRU-

- are required for - Interconnections using the HP-IB, For . MENT”, FRAGILE”, etc, : '

1
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. 3-7. Prognmmnhllity

. _3-9 _{lpmtinn qum.

S 3-10."Ihe major opeming features
L ioulllned in Tnbles 1

~ Mode} 3570A

Sectiop 1H

. SECTION I
OPERATING 'INSTRUCTIONS

'y

" 34, INTRODUCTION, . o

32, This section contains complete operaling instructions *

for the Model 3570A Network Analyzer, Included is a brier
description of the [nstrument, & description of controls,
general operating Information, busle operating procedures

© and remote pmgrmnmlng data,

33, ABOUT THE NETWORK ANALYZER,

.37-4 The 3570A Network Aﬁnlyﬁcr Is a subsystem com-

. ponent.of, the -hp- 3040A, 304FA and 3042A Netwurk

‘Analyzer Systems, In this capacity, It operates in cop-

junction with any of four -hp- Frequency Synthesizers: the -
"3320A, 33208, 3330A or 33308, The 3570A tracks the
. frequency of -the synthesizer und [s therefore totally
*. dependent on the synthesizer for Its reference, tmcking pnd
- sthmulus slgnnls.

o 3.: The 3570A is basically a norrow-band gntnlphnse
- meter that is automatically tuned fo (tracks) the frequency
" of ,» signal source (3320A/B or 3330A/B), The source
~ supplies the stimulus for the network or networks under

test and the 3570A measures ;hc response,

36, The 3570A is dcsigned to characterize passive. and
active two-port linear networks that aperate i the 50 Hz to
13 MHz frequency range. It has two identical measurement

channels and can be used for measuring the absolute -

transfer functions of networks or for comparing two
networks. Specifically, it will measure two basic para-

- neters: ) Amplitude’ (gain or loss) snd Phase, The 3570A

Options 002 and 003, when combined with & 3330A/B

o Automatic Symhesizer, will also mensure group delay,

A

ot

3-8, The 3570A ls equlpped for remote conlrol of all fmm

_penel functions, ‘ranges and. settings (except LINE and

Limit Sweep Restart), It will recognize an internally preset-
“listen" address and accept 7-bit parallel, work serial ASCII

~coded Instructions. It can be controlled directly from an -
. hp- 3260A Marked Card Programmer or most TTL tape

- readers, With proper interfacing, it can also be controlled

~ by a data modem, teletype lape cassette, -hp- calculator or

. computer. '

Y

Sy
i

of the 35704 are'

Artisan Technology Group - Quality Instrumentation ...
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3 1" How It Works.

312, Seetion IV conla[ns a Simplified Block Diagram
Description of the 3570A. A basic understending of the
analog section will he helpful whep operating the Instru-
ment,

3-13, CONTROLS, CONNECTORS AND INDICATORS.

3.14, Figures 31> and 3-2 ilustrate and describe the
function of all front and rear panel coptrols, connectors
and indicators, The description of each item is keyed to the
drawing wilhin the figure,

3-15. GENERAL DPERATING INFUHMATIUN

- 316, Inputs From the SVnthuiur.

3 17, The 3570A is designcd to operate in cunjunctiun
with an hp- Model 3320A/B or 3330A/B Frequency :
Synthesizer, In order for the 3570A to operate properly, it
must receive three primary inputs from the Synthesizer:

6 501z to 13 Milz Signal Input,
b. 20 MHz to 33 MHz Tracking Input.
¢, - 1.MHz Reference Input,

For_remote control applications andfor swept measure-
ments the 3570A and the Synthesizer must also be
interconnected with the +hp- 112368 Multi-Unit Cable
supplied with the Network Analyzer System. Refer to the
hp-.3040A, 3041A, or 3042A, Systems Interface Manual

. for detalls conceming this connccﬁon. _

318, Signa) Input (Refer to Figure 3-3), The 50 Hz to

- 13 MHz signal from the OUTPUT (or ALT QUTPUT ©O)

of the Synthesizer connects jo the rear panel INPUT O of .
the 3570A (Item 27, Figure 3-2). In the 3570A, the signal
is divided by an active power splitter and spplied to the A
and B OUTPUT connectors on the 3570A front panel,

, 3-19, The INPUT O connector on the rear panel of lhe

3570A is double-shielded (Triaxial) and will not recept a
standard BNC connector, The proper mating connector fs
provided on the p- 11172B RF Input Cable supplied with
the instrument, This cable s double-shiclded to ensure

 proper gmundlng between the two instruments,

3-20. Note that the impedance of the 3570A INPUT O s
either 50 ohms (Standard) or 75 ohins (Options 001/003) -
and must match the output iimpedance of your Synthesizer,
Do ‘not terminate- the output of the Synthesizer: when

- 'making this connéction,

i
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Seetion 111

GENERAL OPERATING INFORMATION

®

®

: ‘Artisan Technology Grofip: < Quality Instrumentation .
l : . L e il z

' &l:phv contyo)|

@ W ® ®» ® @
ABSOLUTE/RELATIVE Bwitch (Optians

. 002, 003): Sats amplitude ' display and digltal

output 10 normal [Absoluta) or offst (Hllntlwl

maste, (Paragraph 3-140) :

ENTER OFFSET Pushbutton {QOptlons 002,

002): Enters presant amplitude reading Into mem-:
ory, providiag 3 0 4B referance for offeet measure-

mens, {Paragraph 3-141) ‘.
oy .

" Amplitide Ditplay: 4 1/24ight dot-metrix

~ display controlled by Amplitude Function switch,

in A or B function, display indicates ampllwde of
corresponding Input aignal in dBIV) or dBim),

. depending op the: Max/Hef Input Voltage senting.
. In B~A function, display Indicates the restive
“mmplitude of the two Input signajs in dB, {Par-

sgraph 3-67) o ‘

}
LIMIT SWEEP RESTART Pushbutton{Op-

-tions” 002, 003): Riystorts 3330A/B swveep

when stopped due to limit transition in Limit

- Gweep Stop modw, (Paragraph 3-160)

ABSOLUTE/RELATIVE Switch (Optians
002, 003): Sats phass/deiay display and digital

" output o norr b or offiet mode, (Paragraph

3145 :

Phase/Delay Display: 4 1/2-digit dot-matrix
by Phase/Dalay switch [Options
002, 003), With switch in Phase position, display
indicates phate differance between the two [nput
signals In degrees. Displsy range Is from - 1795

 degress to + 179.5 degrees with 0,01 degres resolu-
tion (Paragraph 3-74), With switch In Delay posl- -
tion, display Indicates group delsy in mifliseconds, : -

or microseconds, depeding on the selscted deley

- rangs, The 3330A/8 Synthasizer must be swespinp

In order to obtaln a delay presentation (Psregraph
39300 P "

oL

' ENTER CFFSET Pushbutton {Oprions 002, .

003)t Enters present phasa or delsy resding in
memory, providing a oo refererce for offsat
measurements, (Paragraph 3-141) .}

connacted to Channel B QUTPUT, Input imped-

3.26) : ;
Y | . AR

I
] : o
!

* ance [s 1 Megohm, shunted by <30 pF, (Peragraph . -
o> P 1

. Channel B INPUT: Female BNC connector, |
yeceives fnput signal from network under test

b

B Ffpun 3. Finglt‘Plﬁli.

l‘( P : o i
- Guaranteed | (8882-88—SQURCE | Www.artisantg.com_ o

()

®

(1) (3)

®

Channd B OUTPUT: Famale BNC can-
nector supplies 50Hz 1o 13MHz stimalus signal
for nstwork undsr. test connected 1o Chanpae) B
INPUT; Output Impedance |s 50 ohms [std) or 76
ohms {Optlans 001, 003}, When driving a 60-0hm
{or 76-0hm} load, the outpug tevel [s equal to the
lava) st an the Synthesizer, (Paragraph 3-26)

Fraquency Sisp Multipller Swirch {Options
002, . 0L} Operates [n conjupction with the
Fraquency Siep switch to select the value of Af

~ and displsy range for group delay measurements,

o

{Paragraph -'-}-110) ‘,

Frequancy Stp Switch (Options 002,
003): Operates In conjunction with the Frequency
Step Multiplier switch 1o sefect the valur of Af for
group delsy measuremants, {Paragraph 3120}

DELAY MODE Switch (Options 002,
003}: Permits selnctlon of swept. (SWP) or aingle
fuqu-’ncy ‘{CW) delay messursments, (Parsgraph
a113)

PHABE/DELAY Switch (Optlons: 002
003): Selects Phass or Deloy for the right-hand
displsy, Phase/Delay enalog output and digital
output (Option 004),

PHASE REFERENCE Switch: Controls the
phase of the reference Channel, Channel A, With
switch In the A positjon, the phase resding [s
direct, With the switch In the A poiition, Chennel
A is Inverted snd the phess reading is uffset by 1BO
degrees, {Paragraph 3-75)

BANDWIDTH Switch: Contrals the bend.
width of the IF filters in both measurement
channals, Bandwidths avallable are 10 Hz, 100 Hz
and 3 kHz, {Paragraph 3-56)

- MAX/REF INPUT VOLTAGE Switcht Ds-
termines the maximum lsvel that can be salaly
spplind to either meassrament channel, establishes
a 0dBIV} or 0dBim} reference for amplitude

. messirzinen’s and estsblishes the messurement

rang. of the ins yumant, (Paragraph 3-54)

. 'AMPLITUDE FUNCTION Switch: Con- -
trols the amplitude display, Amplitude Function

* output snd digitsl amplitude output [Option 004},

Permits selaction of Log A, Log B or Log B-A

' amplitude presentstion {Peragraph 3-68)

Model 3570A




./ Made] 3570A

®

. (Paragraph 3-25)

LINE Bw'teh: Applies tine yoltage to the
Instrumaent when s to the ON pasliion,

Channel A CUTPUT: Famale -BNC con-
nector supplins referen e signal ar stimulus signal
for reference network, iput Impedance is 6O
ohms {std) or 78 shms {0, *tions 001; 003}, When
oriving a 600hm {or 75-0hm) Josd, the aulput
level is mqual to the [ave) sat . the Syrahminr,

/

®

" GENERAL OPERATING INFORMATION
Figurs 3-1, Fromlf[nnn! {Convd). ‘ ‘

! !

Channel A, INPUT: Femals BNG connuctor
receives reference Input slgna), Gan be connectsd
to terminated Chehng A OUTPUT or to output of
roference notwork connscled to the Channel A

QUTPUT. Input [mpedance s § Megohm, shunted

by <30 pF, [Paragraph 8:26)
;

Pullout Instructlon Cardt  Provides

condehsed oparsiing information,

. Section Il

- ..-2;4:3::\-.

s

®

line voltage settingst 100V, 120V, 220V or
240V, Line voltage must be within - 10% to + 6%
of sajacted ‘ine voltage sexting {Paregraph 3-163)
T Auxitfary _ ' E
Auxittary
Auxlilary

L Aurlilary
INPUT O Connector: Triaxial * connactor

to OUTPUT or ALT-QUTPUT O of Synthesizer,
{Paragraph 3-18)

1'MHz JNPUT A Connectort Female BNC

connsctor : recejves 1 MHx Referencs Input from
1MHz - OUTPUT A of . Synthesizer, (Paragraph

- 20-33MHz INPUT O Conneciory  Fe-

- rie BNC connector receives 20 MHz to 33MHz .
" Tracking Input from 20 - 33 MHz QUTPUY O of 2!

Synthesizer, (Paragraph 3:21) .
_ INTENSITY controlt Sats the intensity of

- Z Axis markers avallable st 2 AX|IS QUTPUT

{Parsgraph 3-04) ,

© -2 AXIS OUTPUT Connector: Female BNC
connactor supplies markeys which, when eppiied to
the Z Axis Input of an oscilloscope, will inteniify
the scope trace at sleven equally spaced Intepvals,
reprasenting 1, 10 or 100 rwoeep steps, By changing
the position af & jumper on A33, the markers can
be sat to intepsify only the 6th, 60th or 500th

" wetp stap, reprasanting center amplitude or center

fraquency. Whan the optionst Limit Test feature s
qud, mulqrs sre generatsd only pt the limit ‘

" Line Selector Switches: Salect one of four

mates with hp- 11172A RF Input Cable connecisd

i

CRLNT

st

®
®

NI .l::u |'u Fhrer
y - -

&G

“l’;'"‘

® @ .
tlimlitlcm’ points, {Parsgraph 387)
REMOTE CONTROL Connectors 36-pin

male PC connector accepts 7-hlt parallel, word
sorial ABCHI coded instructions, proyides contral

“lines’ for digltal -communication betwesp the

}

3570A and the Synthmizsr and In [nstruments
equippad with the [solated Hewlest-Packerd Inter-
face Bus Two.Way Optlon {Option 004), outputs
ASCI coded measuremant dats, {Porsgraph 3-176)

" DELAY {X-Y RECORDER) OUTPUT {Op-

tions 002, 003 onlylt Buppiies de voltage pro.
portional to group delsy In Swept Deloy mode,

Output voltage ranges from 0V to & 10 Vdc for O
to 2,000 cuunts of delay, This output Is controllnd
by » semple and hold cireult which retaing the
pravious resding if the present epsding excesds
2,000 coupts, {Psragraph 306} ¢

PHASE/DELAY OUTPUT: Femals NG

Phass {in Phase or CW Dalay mode) or de voltage
proportional to group deisy in Swept Daley mode,
Qutput voltsge ranges from OV to & 9 Vde for 0
{n 2180 degrass of .phass or from OV o

% 10 Vde for 0 to 2,000 counts of delay, {Pwra- -

V!Ph 382)

male BNC connector suppliss de voltage propor-
tional to amplitude as controlled by the Amplitude

Function switch, Output voltage ruhges from OV °

to + 10 Vde for 0dB to + 100dB {2 0,9 V/dB).
{Parspraph 3-81) ' : :

Power Input Receplacls; Accapts powsr

_nord supplind with Instrumapt,

Fuse Holder: Containg fine fusat 3A, 260 V
normal blo for B0V to 130 V operation, 1.6 A,
269 V normal blo for 188 V to 262 V operation,

¢ connector suppliss de volage proportionsl to'

AMPLITUDE FUNCTION OUTPUT: Fa-

i

Figure 3-2, Raar Pane!l.

o

Bt B ! IR

:‘3-3.

]
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Section 11l

Table 3.9, Oparating Featurss.

1; Balect one of thres Amplitude Func-
tions: A, BorB-A, '

_ 2, In:A or'B funciion,” B570A mmum
jogarithmie amplitude of A or B Input
signal In dB{V) or dBim), Range Is from
0 dBY -0 -~3100dBY (I Vims o
0, Vrms=0dBY) or from OdBm to
» 100 dBm 50 chmi (standard) 76 chims
(Opllom 001, 003),

Phats Meaturemaents e '
1, Renge: 358 dagraes from 178, 5 dogrns
" to +170.5 degress, -
2, th Refarancat Aor - A, '

Anilog Quiputs
2 Axil (Markn] Dutput

-Compllu Hcmnu Control Cupabillty

Qptional Featurest -

Gro;:p Deloy Mmuumlml (Opllnn: 002,

003

Offset Measursments {Options’ 002, 003} .

 Limie Tast Capabliity {Optlens 002, 003)
‘Isolated Gepers! Purpose tnmfaca Bus

!

Festure Parspraph
Two Dlglul Displays 365
1. Ampliwde 4 3/2 digits’ with 0,01 d3
resolutian,
2, Phaswt 4 1/2 digits with 001 dugres
rasol ition, o
Diia) Massu, ment Channels (A and B) 823
1, Input 1 pedance; 1 MR, < 30 pF, 332
Sepernie A und B Outputs fsupply refersnce | 326
and stimutus Hgnals)
J. Qutput |mpedance B0 ohms lmndudl, 330
7Bnhrm {Optlonlom 0a3), _ S
100:!5 Dynamic Range (200 H: to 1.3 MH:J 354
. ]
' l!OdB Mmunmlnt Range {1 .thmn to '.3-87 '
l\mm}
Salaciable Blndwidthp: 10 H:, 100 Hz nnd 356
“BkHz ) .
Amp!hudo Measursmants . |

387 |

374

-
a8
3972
3 10
313

3-145
3236

GENERAL OPERATING INFORMATION

Model 3570A

321, Tracking Input. The 20MHz to 33 MIlz tmcklng
signal from the 20~ 33 MHz QUTPUT O of the Synthe-
sizer Is applied to the 20.33 Milz INPUT O of the
3570A (Item 29, Figure 3-2), In the 3570A, this signal is
mixed with & 19,9 MHz reference to produce a 100 kilz to
13,1: MHz local osclilator signal, When making the Tracking'
Tnput connection, use ope of the hp- 11170B Cable
Assemblies supplied with the instrument,

3.22. Referance Input. ‘The signal f.om the | MHz OUT:
PUT A of the Synthesizer is applied 1o the } MHz INPUT A

of the 3570A (item 28, Figure 3.2), This signal is used ns a

reference to mninlnin the frequency stability of the
Netwnrk Analyzer, The Reference Inpul connection should
be made using one of the -hp- 11170B Cable Assemblies
suppifed with the Instrument,

3.23. Input Connections. |

;3-24, The 3570A hos two Identlcal measurement chan- -
" pels: Channet ‘A and Channel B, Channel: A 5 the Rel-
‘erence Channel and Channel B s the Test Chnnnel. Each .

chnnnei has one output and ope input,

326, A snd B Ompuu. The 50 Hz to 13 Mllr output
from the Synthesizer {5 applied to the rear panel INPUT
Q- of the 3570A, From there, the signal Is applied to ap
active. power splitter (Figure 3-4) where.t s divided and
amplified to pmduce two outpul signals that are equal in
amplitude and in plinse, These signais are applied to the

'Channel A and Channei B QUTPUT conneclors on the

3570A front panel, The A Ouiput signal serves os n

“reference while the B Output signal serves us a stimulus for

the network under. tesl. E

3.26. Reference and Test Inputs. Most Network Analyzer

‘applications are based on relative measurements where the

signals at the input and output (ports) of o petwark are
compared to determine how the network behaves as a signal
processor. The two basic paramelers measured are gain (or
loss) and phase, Both pain and phase measurements require

Wmion 004' two Input signals: a Refesence Input ond 2 Test Input,
" NETWORK ANALYZER e
o - Wiz ) Wiz
hP 3570A Nplur Ol [ TPUZT Ei_,
e, 3330A/8B
N S hpII7OC CABLE ASSY, | oR
w T ' S ‘ 3320A/B -
e borrrr l[ S | 20-SIWNE] |
@ NPUT i lOUTRUT Ol g
I mpuwol | | (07T
:J & FRONT PANEL L ' —
CTII20 s meanpanne . -hp))i728 RF INPUT. CABLE - [LT ouTPUT Q)

RS . - Figure 33, Interconnection Disgram.
B 3-4 . - . . ! .
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Model 35704

GENERAL OPERATING INFORMATION

Section 11

V50Hz'TO 13MH2
~ FROM OUTPUT OF
. SYNTHESIZER

1

4

CHANNEL A
FJ QUTPUT
Zo= 500
CHANNEL B
OUTPUT
5T0-8-3072

" 3.27. For basie gain/phase measurements, the Reference

!

Input s obtained by connecting the Channel A Qutput to
the A Input, The Test Input is obtained by Inserting the

© - network to be tested between the Channel B Output and
the Channel B Input, Since the signals at the A and B

‘outputs .ore identical, the 'signal applied to Channel ‘A
represents’ the input to the network whle the signal applied

" ,to Channél B s the output of the network, By comparing

"

© . Is swept over the band of Interes} with amplitude and phase
-, displayed on a-scope, the result is a complete picture or -
-+ "datd_model” representing the amplitude and phase ye-

these two signals, the 3570A measures the gain'or loss and
. phase shift introduced by the network, When the frequency,

- sponsé of the transfer function in the frequency domain,

© '

"
‘

oy
R}

"3-28.'Forlpmduélion testing, it Is. often convenient to
. “compare a newly manufactured network to a production

“standard, The 3570A, being a- dual

al channel Instrument
Iends jtsel€ well to this application, :

329, When comparing” Iwo ne.lwo'rks.- the standard pet-

. work Is connected between the; A Ovtput and the A Input

.

}: resistor

to obtain the reference, The network to be tested is then

connected between the B Quiput and the B Input, In this
- case, the 3570A compares the output signals of the lwo

netwosks and any differences between the networks are

reflected as deviations from 0dB (B- A amplitude) or 0.

'degrees (phase), When the frequency is swept over the band
of Interest with the relative amplitude and phase displayed
_-on a scope, differences between the networks appear as
.deviations from a straight line on the scope trace, The

-, 'straight-line reference allows the operator to. quickly
- observe excessive deviallons and perform any adjustments
© i required to match the

test network to the productiop

o 3-300utpul Impedances, Figure 3-5 shows an e.qnivalenl
-+ creuit for the A and B Quiputs. The circuit consists of a°

" “zero impedance” source in’ seriés with a'50 or 75 ohm

.
V - -

which determines the output iinpedance, The

Fjuuro 3-4. Active Power Splitter, _
standard Model 3570A has 50 - ohm outputs while 3570A

Optlons 00) and 003 have 75 - ohm outguts,

g _
3-31, Qutput Levels. When the A or B Output is driving n
50 or 75 ohm Joad, the output Jevel is equal to the level set
on the Synthesizer, For example, if the Synthesizer 5 set
for an output of 0 dBm, the level t the A or B Output s
aso 0 dBm. When an output fs driving a load other than 50
or 75 ohms, the output level will differ from that of the
Synthesizer, The open-circuit voltage at the A and B

".Quitputs s twice the voltage at the oulput of the Synthe-

sizer (See Figure 34),

VYERFTEFFRVY

LCAUT ON-

/ ITYYNSTTIRNN

A\

THE A AND B QUTPUTS ARE DIRECT {de) COUPLED

AND MUST NOT BE SURIECTED TO EXTERNAL

 VOLTAGES GREATER THAN * 6 Vdc.

3-32, Input impedances, Both measurement channels have
an input impedance of 1 MQ shunted by <30 pF (28 pF
nominal). This high input Impedance has a minimum
loading effect on the input signal and allows the 3570A to

~ be used for characterizing networks haying output imped-

! 2o =50 or 756 0hm

W

Low Z .
" SOURCE’

3870873072
Figure 35, Equivalent Qutput Circuit,

1

3.5
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Seetion L1 i GENERAL OPERATING INFGRMATION Mude} 3570A

ances other than 50 or 75 ohis, The | M2 <30 pFinputs - 3-34, If a network connected (o the A or B Input has a
further permit the use of 10 MS2, 10 pF Voltage Divider relatively low output impedance such as 50 or 75 ohms and
Probes Chp- 10004B) which can be used to extend the Is terminated In a 50 - ohm or 75 ohun load, the 3570A
measurement range d{ to minhmize shunt capacitance, input will not load the signal or introduce a significant
f amount of phase shift, If the network has n high output
3-33, Figure 3.6 shuys the equivelent circuit for the A and impedance nr is not terminated In its characteristic Imped-
B Inputs, The redstor, Ry, represents the 1 MS2 input ance, the 3570A input can iptroduce losses and phase shifts
resistance; the capacitor, Cg represents the 28 pF shunt that degrale the uccuracy of meusurements, These Josses
capacitance, Figure %7'shows the input Iimpedance, Zyasa  and phase shifls can be minimized by using high-impedance
function of frequency., Atlow frecuencies, the reactance of ~ Input probes and by muking the Impedances In both
G5 Is very high, making Z, peirly equal to Riy. As channels equal 5o that relative smplitude readings and phase
[requency increases, the decreasing reactance of C; becomes  Feadings will not be nffected, .
more and more significant, causing Z; to decrease, At high 335, Input Configurations. Figures 3-8A through 3-8F

frequencies, Ry, Is no Jonger significant and Z, s slightly illustrate and describe the basic input configurations for
less than the reaclance of Cy (approximately 500 ohms at various Lypes of measurements, The ustrations show the

t3 MHz), l 3570A as having 50 - ohm outputs, however the same basic
configurations ‘apply to instruments having 75 - chin out-
puts, , o -
_ ‘I\N%TJ'? Y 3.36, Input. Cakle Requirements, input - connections
‘ J S - should -be .made using shielded cables equipped with
N o~ . . standard BNC connectors, Double-shielded cables (avallable
/ ] from hp-). are recommended. Table 3-2 is o lst of
_ —L recommended hp- cables, When making Inpnt connections,
_ Ry Cy observe the following guidelines: -
Ime 28pF ' ' -
’ , P 3. Keep input cables as short os possible,
: . ”;m -n‘-:ou. b, Make the total cable length in each channel equal,
! ' : - - This is particularly important when measuring phase’ (or
- Figure 3-8, Equivalent Input Circuit, deiay) at high frequencies, T
! '“’. - :gyﬁ,._ -1 T [ - ¥ e o
~ |- i —
N |
Y
¥ \ 2
Y
l N ] J f
AN
_ , N
wn = ;) d
T t N i
~
} N
! N
1 N
oo \-‘\
(L 11 - ‘ L i
L N 00 by ) (1T ey o0 by L ) oy - L
Wre-b: bete . ) X
o Figure 3.7, Graph: Zts. Frequency, 3
¥ - D _
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¢, When impedance terminations are required, use

- shielded terminations equipped with suitable RF . con-

nectors, Place - term*5ations at the end of the transmission
line, - - o
© j

cations, the network under test must he driven :and

| “terminated in its characteristic impedance, If the char-
~_acteristic impedance of the network matches the 50 ohm -

“(or 75 ohm) output impedance of the 3570A, the network

v - can-be connected directly to the A or B Qutput'as shown In |
b Figure 3-88, =~ .~ | ; -

-3-38, If the chnlracleristic'fmpedanqc of the network is
.greater than - he ‘output Impedance of the 35704, a
. compensating resistor cin be added in serfes with the A or
- B Output to obtain the required output impedance, For
“example, if the input impedance. of the network fs 600

ohms, ‘a /550 ohm sesistor can.be added in series with a

50-ohm output to obtain 600 chms, This is shown in
_.'Figure 3.8C, Note that the Reference Input shown in
. Figure 3-8C also has a compensating resistor and a 600 ohm;

termination, to_ maintain identical impedances in both

:.J ot \
. W

o R oot
R '

" 3-37.. lnipidnnu Mimhlnn. In most measurement appli- _
Y

Figure 3-8, (A - F} Input Configurations,

] [ !
'3:39, If the characteristic impedance of the network is
lower than the output impedance of the 3570A, connectn
shunting resistor acrnss the 3570A Output to obtain the

required output impudance, The value of shunt resistance
can be calculated using the following formula:f
_ ‘ i

Z'R,
Ro'z

£

'

i
$ : =

i
C
P

'Where: Rg= shunt resistance _
Ry = 50 - ohm or 75 - ohm outpul impedance
Z = required output impedance

}

340, When driving an Impedance less than 50 ohms (or 75
ohnis), a certain amount of insertion loss will be encoun-
tered, The amount of loss depends on the type of
impedance matching network used and on the various
impedance ratios, Whenever a Joss Is encountered, an equal
loss should be Introduced in the Reference Channe} so that
the Refereuce Input accurately rep}esents‘!he Input of the
network,: This can be accomplished by placing Identical

[ ) . | 3.7
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Section ill,

shunt sesistances pnd identleal lenninnﬁuns in bmh clmn.
hels us shown In Flgure 38D, ; _
341, Accessorfes, Table 3.3/ Is u Iist of Impcdnnce lc:mi
nations avallable froim Hewlett-Packard, A:50 ohm
hmpedance  malching nétwork Is slmwn in b, . 52
(Scctjon V) =

I : ..
3 i ! |
_ T-bl- 32 Hmmrmnded c-bm. ,
ey ‘ . o

‘s

C “ ] . 'hp’ l
; kength | Typll' Part No,
| 12" " BNC-BNG 11704
t | Doubis-Shield . ‘
247 | BNC-BNC ‘| V11705 j
. oo Doubly-Shieid \
L A8 BNG-BNC | 11170 5
v Double-Shinid" t

}'_ ; fﬁ-")

. Table 3-3. lmpcdunco Tennimtlum. .

T : !

< Tormination »bp-l’-mm
' msohmFM-Thm' ' 1104&.. o
. i 76 +0hm Fesd:Thrid - CN0MB SRR
*.- 600 - Ohm Fesd:Thru 11095A !
. . B

‘3-42. ngh Impodlnm Probn Tlle l Mﬂ <30 pF inputs,

‘of the 3570A are compatible with several hp- high
impedance scopc probcs. 'I\\m mcommendcd probes are:

3 :

8. Thc -hp- Modcl IOOO4B Vollnge Divider Probe, J<_’
b 'l'he »hp—McdelllQOAAclive Prohr-, '

3-43 The | hp- Model 1000413 Vol;ngc Piyider Pmbc hm':i

}

probe-tip fmpedance; of 10MS2, -hunted by 10 pF and n

10:1 ‘division ratio, The Jip-M il 1,20A Active Probe has
a probe-tip Impedance of 100 £, shwatediby <3 pF and a

1:1 ratio, ‘The accessory 10;} divider Chp- 10241A) '
supplied with the 1120A increases the Impedance to UM,
shunted by <1 pF. The bandwidths ‘of bothprobes are
more than adequate for tse with the 3570A, It should be, .
noted that the 1120A Active Probe ‘Powes Iréquiies an-
external powes. source such as the - p- 1122A Probe Power
Supply. In additiop, the 1120A has an cutpit impedance of
50 chms and myst be iterminated iy 3 50 - ohm load, Use
50 -ohm Feed-Thru ’I‘erminntion such as thp -hp- Model Ry
11048C, . - '

3-44. When - using lnpul pmbes observe lhe fnllowing r
;guidullt.cs' o L | &
) L T : N

By Most scope pmhes hn\'e capncilive compensaling
:ndjuslments These ndjustments should be performed using
lhe procedure oullined in angraph:! 1‘8. ‘

b Use identical pmbes in hulh channels Avoid usingn
probe .on” one channel and o "dibect Input on the nlher _
channel _

3.8 "‘!.‘._‘ X o .-'s‘.i ; I. : i‘,;'

‘: . e ;:J;I : ‘

-
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3.46, Mlnimluinn Grnund Loops, In Lhe dcsign of the
3570A, extre core has been taken to conlrol fniernal

upd emrrents that could degrde e arcumey of

owslevel mensurenients, Due to Jts whle dynam'e range and
high sensitivity, however, the 3570A can be affected by
external ‘ground zurrents or ground loops™ whicl are
or; grounding, To minimize ground
loops,ohuwc the fo) wlngguidelinest :

n. Keep oulput cabled 1 shnrl uy pnssiblc.

b. Use doublc shiclded cables lo ensure good gmmul

"o connections, i

"¢, Conpect the 35704, the synlhesim and any nux.
Hary equipment to the same power bus, -

,3-48. Input cnnttnlnu.

347, The nmxlmum vollage limt can be ssrcly.npplied 16
the inputs Is determined by the MAX/REF INPUT VOLT-

} ¢

Mnlnwm Voluge

v |1 vems (0asy) i
. p dBm | 0.2238 Vyms (60 ohm:l 0. 274 Vems {75 ohms}
[ 03V | 03 VimiioodBY); :

Range

)

3-43 Exceedlng the mnxlmum input Iev:l will couse 'l e

nverjoad {ndicnmr (Avl/Bol) ‘to uminate, The. fnput
n the 3570A is protected and cun’ withstand

loverloads up: to 15 Vims'or & 50 Vde, Overloads greater

th:m thls can Jamage lhe instrument, -

3-49 Te avold uverlonds whcn opemting the 35704,
observe the following guidellnes'

‘a, ‘When mnkinginput conueclions, sel the Synthesizer

toa low lgvel such as - 8O dBm.

"b, When chmnctcrlzing networks’ |lmt exhibit gain, set
the input Jevel 1o the  netwérk low ' envugh that the
maximuin \evel out of the etwork wi!l pot cxcecd the
MAXIREI‘lNPUT setting, - :

¢, When using lhe "}QOB or "»3308 Synthesizer.cnsuze
that the LEVELING: Lomml is sel according | fo the nulput
frequcncy '

d. Exercise caution when using the B+ A Amplitude
Functiop or'the optional: Offset function.where smplitude

readings do not reveal thc aclunl amplitude of the, lnput:

sigmls.. b i . Py
vy ! : . ; ;... '

350 Dclmlltinn. ; b

H

3-51 The A aud B Outpuls are’ di;ect-coupled and must

" not be subjected to-extemal voltapes grenter jhan £ '6 Vile,

Exceeding this limit ¢an cnuac dnmnge to the Power Splilm 2

circuhry P

O Y S A
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, 3-52, The A and B Inpnts are capaeilor coupled to provide
de fsalation, The maximum de voltage that can be safely

' damage to the Input Ampilfier circultry, Note that when
using 10:1 Voltege divider probes, the maximum de voltage
that can be safe’y applled 10 the probes is still & 50 Vde,

i 3-53, The 3570A cannot beioperated in 'a “fMoating”

1+ - directly to otrer chassis (frame} sound which copnects to
- earth ground :through the offser pin on the power-cord
cupnector, | : ,
RN NOTE
;I the 3570A Oprion 004, the remote inputs and outputs
- areisolated from frame ground, In these nstniments the
So L digltal -ground can. be - floated 3. 250 Vde above - fraine

;0! :

!.;l'g‘mynd. ’ e
. 354, MAX/REF INPUT Setting.

bt 365, The MAX/REF INPUT VOLTAGE setting establishes
A 'h_“".',h"‘ﬂf'i g ' R S ’

a 'l‘he,_.ma:kimum Jevel. that ean bn:npp.lie-d 1o either
input channel without overloading the Instrument (Para-

c.ogaph 347). - - . T
b, A 0dBm (50 or 75 chms) or.0 dBV reference for
. . amplitude measurements (Paragraph3-67). 1

e, The highest and Jowest jriput le'\;els'lhél. instrusnen

“can menstire within its 100 dB dynamie range: o

i

Range Lowsr Limit Upper Limiz '.
| SN L WaVrms | ) VimifodBV) -
v b o | OdBmocp-. »100dBm - | QdBm (60 or 75 ohms)
- 01 V: 1 pVrms 0,9 Vims (0 dBY)
TR - ; :
) 3-56. Bandwidth Setting. b
< L T T TR SR
v 357, The 3570A uses a hetrodyne_ techidque where 'the
BLOT 7 50 Bz 1o 13 MUz input signal is; converted: to o 100 kHz

: intermed:ate ' frequency,;*fhe 100kHz IF signal Is fed
P through u series of bandpass filters whicl‘| reject-unwanted
"~ frequencies,! The BA,,DWIDTH setting (10 Hz, 100 Hz or

" +3kHz) determines the bandyidth of'the I filters and thus,

[+ theselcgtivity of the fnstrgitent, v
- iy 3-58, Far opepating pdrpdws‘iénch=Wnsurqment channel

;. can ‘he plictured - a: thaving/ a bandpass filter: that [s
+ 1 nutomaticaly tuned to th- freque.cy of the Input signal,
Cy ~The istrament responds only to signals passing through the
‘;'g;'_.-‘)'_:,;if_iltcrjs;pn therchy rejecis most of the unwaonted signals
(1080 | present at the hputs. The BANDWIDTH setting determines
) J_' the yidth of:the filtes'skirts at the - 3 dB points above and

tene

1

!1 ") belowthe inPUl frefuency)
."!: . I-. ' ’ .-.:,!- N

oo
S SR ‘

GENERAL OPERATING INFORMATION

. applied 1o the inputs Is £ 50 Vde, Exceeding this limit con .
" ieause breakdown of the coupling eapacitors, resulting in

~condition, All input and ontput commons are connected -

'E, = (4 KTBR}*# Where E, "~ noise lavet: k » Boltzmann's constant; T = temperature (9K )}
P © 1 B=bandwidth {Hz); B = input yeslstance, _ :

Seetfon IE

Lower 3dB Point = £, » Bzﬁ Upger 3 diS Point = £, + [;_“{

Where; f,, = input frequency (50 Hz to 13 Mllz)

BW = Bandwidth setting (10Hz, J00Bz or 3kHz)

350, Bandwidth Selection. In order for the 3570A to
meet the specifications listed fn Table 1}, the proper
Bandwidth must be seleeted, The frequency und smplinkle
of the input signal may limit the choice of bandwidshs due
1o Jocal oseillator feedthru, The chart in Table I+ lubeled
"Dynamic Range” gives these bandwidih restrictions as »
function ‘of frequency and amplitude, To use the chan,
Jocate the nmplitude und frequency of Interest and note the
ueceptable bandwidth(s) for thut particular intersection,
When in doubt, use the narruwer bandwidth, The shaded
reglon labeled *> 600 ohm Joad only* corries an ndditional

~ restriction . due to sowrce jnduced ground Joops. Large
" currents, present [n test Jends may produce erors when

'measuring Jow: Jevel signals. Using system fmpedunees ol
600 ohms or greater reduces these currents fo ap uceeptable

level,

© 360, Outside of the low frcqucncy and impliiude it

there §s no ceiterion that dictates which bandwidth to use,
There are, however, some definite considerations that muke
ope ‘bandwidth p better eholce than others for certain
measwrement npplications. These .considerntions ore dis-

cussed by the following paragraphs, -
381, Rulmionl Due to its wide dynimic range, the

3570A wil respond to Input Jevels well below | pVrins on
all three Input ranges, This means that in tenms of
sensitivity; Il §5 capable of responding to noise and vther

- extzancous signals that can create errors, particulurly In

Jow-level measurentents, Accuracy fs, therefore, dependent
on the ability of the Instrument 1o refect these undesirables
and respond only to the fundamental frequepcy of the
input signal, Rejection depends on ihe umount of selec-
fivity provided by the Bandwidth setting, The narrower
bandwidths provide the greatest selectivily and Ihus, the
greatest refection of unwanted signuls. , :

362, ’l)!picnlly. the rejection charac*eristics for ench Band- -

width sesling can be defined by n shape factor of 20:1, This
means that the filter skirts ore 20 times wider ot the - 60 dB
points than ot the - 3 dB’points. On the 10 Hz Bandwidth,
for example, the -3 dB points ore 10 Hz dpart and the
~ 60 dB points are 20 x 10 or 200 Hz apart. The filler is, in
effect, centered on the input frequency f, and exibits 3 dB
of rejection to signals that are 5 Hz away from f, and

60 dB of refection to signals that are + 100 Hz away from

fo. The rejection characteristics for the 100 Hz ond 3 kHe
Bandwidths are obtained in the same manner and are listed

" In ‘Table 34,

363, ‘Nolse Rejection, Noise is sometimes described as the
“universal enemy” in electrical measurements, Nyquist’s
Nolse Equation ! yeveals two important things about nofse
that opply to the 3570A: ' Lo

K
39

+
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Table 3.4, Rejection Charactaristics,

Bandwidth 3dB Rejection | 604B Rejection
10 Hz o & b He fo t 100 Hz
100 Hz fo £ 6O Hz fo 21 kHz
3 kHe . g t15kHz fo £ 8UkHz:

_a volse s pro)nrﬂorml to :he'sqn&re root of baned-
width., The 10 Hz and 1100 Hz Bandwidih settings will
provide the greatest nofse refection, : C

b, 'Noisc level is praportional to rh‘c‘squarc root of fnpdt
resistance.. The 3570A has a'high (1 MS2) Input resistance
which meanr, that nolse sensitivity fs largely dependent on

the output resistance of the netork under lest. For '
example, o network that |s embedded between n 50 - ohm .

source - and - -50 - ohin Joad will. exhibit - greater nolse
Himmunity than o networkhaving a high output resieiance,
When testing nesworks having high output res,stancc', it s
advisable to use the 10 Hz or 100 )2 Bandwidth setting to

.. ensure good nolse refection, !

" 384, Response Tinie, Generally, when making swept fre-
© guency measurements il Is desirable to have good rejection
- and,at the same tine, sweep os rapidly os possible, This
- Invalves n definite trade off since the narrower bandwidths

+ " pravide good rejectlon but inerease the dynamic response

time, As the bandwidth is narrowed, the fnstrument takes

“Jonger to respond to electrienl changes laking place at the
- inputs, This menns that slower sweep rates are required on -

~the J0Hz and. 100 Hz Bandwiuths than. on the 2kHz

.- Bandwidih, Methods for determining the maximum sweep -
.+ rate are outlined in Paragraph 3-105, : '

365, Displiy Indications. |
3.66. The 3570 is equipped with two digital displays, The

left-hand display indicates amplitude and the ‘righthand |
display indicates phase or group delay (Options 002, 003), ,

The following paragraphs describe the smplitude and phase

 presentations and, the front panel controls associated with

them. Group delay fs discussed in Paragn_lph‘ 3110,

267, Amplitude -Dflﬂlv; The amplitude display Is con-
- trolled hy the AMPLITUDE FUNCTION switch which -

‘pennits selection' of A, B or B- A presenfation, Yith the
switch fn the A'or B position, the' amplitude display
~ indicates the amplitude of th corresponing inplit signal in
* dB(m) or dB(V), depending on the MAX/REF INPUT

VOLTAGE setting. With the Reference set fo | Vor 0,1 V
* the amplitude repdings (in dB) represent dB(V) where
' OdBY is equal to | Vrms or 0} Vrms, respeclively, The

© measirement range s from 0dBV. (1 V. or' 0,1 V) to
-+ 100dBV (10 uV or 1 pV) with 0,01.dB display resolution,

" 'measurement range Is from 0dBm 1o 100 dBm with
- 0,01 dB display resolution, Note thn_t_?'dBm’.f readings are | |

3_10 RIS B

i
BT N
Lot
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Outputs (see Table 1.2),
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valid only when the input signal is driving a 50 or 75 ohm
load, In all other cases, the *dBm" readings anly represent
input voltoge and imust be converted to volls or dBV,

3.68, With the AMPLITUDE FUNCTION switch in the
B+ A position, the smplitude display indicates the relatlve
amplitude (difference between) the two input signals in dB,
The runge for relative amplitude measurements is from
»100dB to +100dB with 0,00 dB display resolution,
Relatlye amplitude readings are displayed wilh respect to
Channel A which s the Reference Chammel, A negative
reading indicates that the sgnal applied to Channel B is
lower in amplitude than the signal applied to Chanpel AA
positive reading indicates that the stgnal applied to Channel
B is greater in nmplitude than the signal applied to Chanie)

3

3 69, The B+ A funclion Is provided for measuring the gain
or loss of a network or for comparing two networks, The
B+ A readings are independent of source varintions and are
nol nffected by the “absolule” accuracy of the source,
Measurement nceuracy  depends on having two Identical
measurement channels with good amplitude linearity,

.370, Converting - Readings. The A and - B amplitude

readings in dB(V) or dB(m) can be converted to rms volls
using the graph shown in Figure 3.9, _

371, _Abspiup Amplitude Accuracy, The absolute ampli-
tude neciracy of the 3574 depends on three things:

_ )
a. ' The basic calibration of the instrument (Zero Adjust.
menls). ‘ C

b, Amplitude linearity and frc_qUenéQ. response ns speci-
fled in Table 1-), ‘ _

¢ The Sprclrnl purity of the Input signal,
. } A SR

372, Callbratiop, Amplitude Zero‘ndjusﬁncnls gre pro-

vided on - the front panel to uilow the, operator to
compensate for amplitude varistions that oceur due fo

-enviropmental chamges or changes §n  Bandwidth, These
‘adjustments are normally performed .with the A and B

Outputs (terminated in SO or 75 ohms) connected fo the A

and B Inguts with the synthesizer set for an ouput of
- 0dBm (Parngraph 3-154), The amplitude accuracy depends

on:the oceuracy of the input signals when the adjusiments
are performed. This relates to the basie accuracy of the
synthesizer and the transfer accuracy at the A and B

373, Spectral Puritf of Input. The 357.0A,"belng a narrow

band instrument, responds only to the fundamental frequen-

¢y of the input signal, If an applied signal contnins harmonics

o _ flor, -or sputious the 3570A will not accurately reveal|the
~ ' With the Reference set to 0dBm, the A and B amplitude - - '
~readings (in dB) represent’ dBm/50 or 75 ohms, The

true-nms smplitude of the composite signal, For this reason,

. ‘measurements should be' confined to lnear networks or
nstworks that produce insignificant smounts of distortion,
-This also applies to phase nepsurements since signals -

. R
: : [
el [y
. N
: PR
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Y, To-avoid the “Indeterminate. region” abouti 180
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containing Iu'ul-of_-phnsc harmonics will be shifted’ With
respect to the fundamentat frequency,

374, Thase 6isplny, The phase disiﬁlny indicates the'bl;xis;.

diffexence between: the two Input signals in degrees. The
-display range for phase measurements js from - 179.5

. deprees to +179,5 degrees with 0,01 degree resolution,

3-75.'?hne'ﬂofauﬁce. Phase ren'dings are displayed with
respect to . Channel A which is the Reference Chonnel, A
negative phase reading means that B lags A} a positive

| - reading heans that B leads A, _
1 3.76, With. the PHASE REFERENCE set t; + A, the phase

reading Indicates the actual phase difference between the

- twe input_signals, -With- the PHASE REFERENCE set 1o
oA, Channel A is inverted and the phase reading Is offset by
180 degrees. There are two practical reasons for chnngfng

_'-degrecs;g ‘
- fb,‘\.'l‘b avold the discontinuity ‘that -occurs when the '
=-.phnse_dgte;:;orrgcyclesn_llIBO degrees, ., 0
T P
HE U R :’

" Figure 39, Graph: dBV and dBm to Volts Conversion,
1 ' o g

377, . Indetenninate Region, 'ﬁ{e 3570A f)hnsc measure-
. ment range: encompasses 359 degrees, frops » 179,5 degrees
to-+'179,5 degrees (Figure 3-10), This leaves n £ 0,5 degree

" gap about. 180 degrees where the phase deteclor cannot

respond properly. This gap is‘called the “indeterminate
region”. For phase measurements near 180 degrees, the
indelerminate region can be avoided by changing the Phase

~ Reference from- A to - A, This shifis the phase of the -

Reference signal (A) by 180 degrees, placing the phase

~ readingln the 0 degree region,

3-78, Discontinuity, When making phase vs. frequency -
plots using the Phase analog output, a discontinuity will
occur In the plot when the phase reiding suddenly changes
from + 180 degrees to + 180 degrees or.vice-versa, In many
cases, however, ' the discontinully cap be avoided by
carefully selecting the Phase Reference setting. For ex-
~omple, consider the case where the two signals are inithally,
bt »5 degrees and s fiequency Is voried ‘the phase.
~difference, increases in & negative direction. With lhc.gf;nse" '

- Referenice set-to'+ A, the plot begins at - 5 degrees and

continves In a pegative direction until the phase reading
reaches approximately » 180 degrezs. At this time, the
phase - reading sutomatically jumps to’+ 180 degrees and -

. . '.‘;1:7‘2:‘ 3_ll :‘

i . . I
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B LAGS A
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‘Figure 310, Phayj Indstarminate Region,

ngaln: gdes more hpg;llve (léss g;m!tiv'e) with fréﬁuéncy. The
Festlt Js a discontinuons plot, Ty this case, & continvous plot
‘coltld be obtained by fnitially setting the Phase Reference

. b0+ A, The plot would begin &t + 175 degrees and continue

in n negative direution through 0 degrees and down as far as
1795 'demu‘y:;ms cxund;

-nea!rly 180 degrees, RO
378, Analag Optputs, }_‘

380, The. Standard Model 3570A and opilons not.

the continuous, range by

‘equipped. for group delay measurements:have two analog

oulputs on - the rear panel, ‘These phtputs are labeled
AMPLITUDE - FUNCTION and’ PHASE/DELAY, The
PHASE/DELAY output spplies nnly to phase, On instru-
-ments equipped for group delay mensurements (Options
.002, 003), the PHASE/DELAY analog output Is used for

‘both -phase and delay, These [nstruments have one addi-

tional analog obtput labeled DELAY (X - ¥ RECORDER),

389, Amplitude  Function Output, The AMPLITUDE
FUNCTION "output s controlled by - the Amplitude
Function. satling (A, B.or B+ A), When A or B is selected,
the output supplies a de voltage that s logarithmically
-proportional to the pmplitude of the A or B input signal,

i B A s selected, the output supplies a de voltage that
is logarithmically proportional toilie relative amplitude of -
the two input signals, Oniall- three functions, the output

leyel Is 0.1.Vde per dB, On the A and B functions, the

GENERAL OPERATING INFORMATION

Moiel 35704

3:82, Phase OQutput, For phase mersurements, the
PHASE/DELAY - analog output supplies o de volloge
proporional to the phase difference between the two input
signals. The. output level is 0,05 Vde per degree, runging
from »9 Vde (- 180 degrees) to +9 Vde (+ 180 deprees),
ke the digital phase display, the phase analog output is
controlled by the Phase Reference setting and s affected by
the indeterininate region and change In polarity that oceurs
near & 180 dogrees, '

383, Dalay Output {Options 002', 003 only), In instru-
wents. equipped for group delay measurements, the
PHASE/DELAY output is coptrolled by the PHASE/
DELAY and SWP/CW. switches, In the PHASE or CW Delay
Mode, the output supplies a de voltage proportional to
hase as outlined in the preceeding paragraph, In the SWp

lay Mode, the output supplies a dé vollage proportional

to group delay, The output level ranges from 0 Vde to
£ 10 Vde for 0 to 1,999 counts of delay (5 mV per count);

Note that 1,999 counts (10 Vdc) can represent o delay

reading of 19,99 ms, 1,999 ms, 19,99 s or 1,999 us,
depending on the selected delay range,

304, When using the PHASE/DELAY output for delay vs,

frequency secordings, o discontinuity will be encountered if

- the two phase readings used to compute group delay fall on’

opposite ‘sides of ‘the * 180 degree point, This can be

“avolded by chapging the Phase Reference or by using the

DELAY (X-Y RECORDER) output described in the

following paragraph,

385, Dalay (X » ¥ Recorder) Output, The DELAY (X - Y

RECORDERY) output Is designed specifically for delay vs,
frequency measurements oefig an XY recorder or oscil-

"~ loscope, In the SWP Delay Mode, the output is the same as

that from the PHASE/DELAY output except an additional

. .btage of-bulfering is present, No meaningful output is
! present in the PHASE or CW » Delay Mode,

3.86, The DELAY (X-Y RECCRDER) output Is cons

trolled by a sample and hold circuit which ensures that the

_delay reading §5'2,000 counts or less before it allows the

output voltage ranges from: 0 Vde (CdB) lo'~10Vde . -

{- 100 dB), On the B - A funetion, the output voltage ranges
‘l‘mn;_ +10 de (- 100 dB) to +10Vde(+100dB), .

S e |
ANl of 'the 3570A analog outputs have 1kS) output

i

retistances, In -order to-obtaln the ourput voltages indi-
cated, the load resistance connected 1o these outputs must

be I'M2 or greater, Additional loading will not damage the

Instrument or degrade..the linearity but it will reduce the
oulpiit ‘level by can amount proportional to the load. -

Yo

S
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‘output level to change, If a delay reading exceeds 2,000

counts, the output level will remoin s it was for the
previous delay reading. This prevents the ouiput: from

responiling 1o large, erroneous delay readings that occur
_when the phase detector srecycles at & 180 degrees, '

287, Z Axis Output

3-88 -The_ following informatiop app!iés only when thc,,.
- 3570A is operated with an -hp- Model 3330A or 33308 .

* Automatic Synthesizer and the two Instruments are Intey-

connected with the -hp- 11236B Multi-Unit Cable,

3-89, When the 3330A/B is sweeping, the 3570A Z AXIS
.QUTPUT (Item 31, Figure 3-2) supplies o synchronized
- pulse traln which, when applied to the Z Axs Input of an
-oscilloscope, will unblank tie scope trace at each sweep .

- step .and intensify the trace ot eleven equally spaced



!

i . i , ' . ' .
- intervals, Duing swept' frequency or swept an itude
measurements, . the intensified poinls - serve a5 markers,”

-When the optional Limit
* geneyated only af the limit transition points,

. , Y
1 l I ?i\\‘fir!ﬁ" e

S ) ) . 1ON CENTER STZP)
- . . ! . . ¥op ? ELEVEN MARRIRS
Y : . . .
/O ALORERD Y CORMMTION | Wwapy
¥

Model 357.A

representing i, 10 or 100 frequency or amplitude steps,

. 390, By changing the position of a jumper plug on the

Address Recognition Assembly, A33, the Z Axis Output
can be set to intensify only the center point, representing
center frequency (Fe) or center smplitude, Instructions for

. changing the jumper position are antlined in Figure 3:11,

NOTE ‘
Test featare Is used, markers are

o

JUMPER HAB TWO POBITIONS
urm'-r. mlur..‘

¥y 2 ONE NARRER

HHURT AN .

_ Figure 311, Marker Jumper,

“neor the Z AXIS OUTPUT connector on the 3570A renr

 LINED IN FARAGRAFPN 3-97.

This control is used In conjunction with the scope inlensity
‘contral to oblain the desired marker intensity,

) . SIYYYYYYYYY

" ECAUTIONY -

AU A A B

EXCESSIVE MARKER. INTENSITY WILL BURN THE

25704 INTENSITY CONTROL FULLY COUNTER-

THE INTENSITY ‘ADJUSTMENT PROCEDURE

392, Blanking and. Unblsnking. There are two types of
pulses present at the Z Axis Output: |

*nu - Unblanking Pulses,

b Mp;ker'P;ilscs.

In i_h_e absence of aix tinhl:inldng pulse or marker pulse, the

- output yoltage is + 10 Vda, This will blank the scope trace,

unblanking pulses are gencrated ak each sweep step (Figure

+:3-12), The unblanking pulses:are negative going, With a
" peak ‘amplitude of O volls, The piilse width is apyroxi-
-cmately 64 microseconds, When the 3330A/B s not con-
*_necfed ox Is not sweeping, an unblanking pulse s generated
_«2rh time the 3570A samples, ‘The repetition rte s
~npproximately 4 per second when inlemal sampling is used,
‘. When:applied to a scope, these pulses may unblank the
~ --iwope trace causing [t to flash of the sample rate, ~ -

TR ! .
S e )

: “i;.;l ’ | . ;- '
S : 2 oy

391. Ihﬁmiﬁr CDnﬁol.* The INTENSITY conirdl.‘ Jocated

 panel, sets the amplitude und period of the marker pulses,

SCOPE FACE,- FOR MINIMUM_INTENSITY, SET THE .

3-93 'Uriab.link_iﬁn PuluQ.' When the 3330A/B Is 'sweeping, '

" GENERAL OPERATING INFORMATION

Section I}

oy *o— |§ SWEEP sms-;‘

BLANKING |
f:

Figure 3-12. Unblanking Pulses,

UNBLANKING PULEES
EACH SWEEP STEP

oy !
UNBLARKING )

394, Marker Pulses, When the jumper blug.'on A33 is set
to the X00 position, marker pulses are generaled every ),
10 or 100 sweep steps, depending on the number of sleps

- (10, 100 or 1000) selected on the 3330A/B. The peak

amplitude of the marker pulses can be varied from 0V
(minimum  Intensity) to - 7V (maximum: intensity) using
the INTENSITY control, The INTENSITY control also
varies the width of the marker pulses from npproximately
100 psec ot minfmum intensity. to 400 psec at maxhnum
intensity, ' e

395, During a 10 step sweep, the unblanking putses and

~the muorker pulses colncide at each sweep, step and the

- CLOCKWISE (FACING THE REAR PANEL), REFER.Z:U -
our-

P |
10 GWEEP BTEPS —]
+lov M o _"
LANKING
A MARKEAS
: 10-8TEP BWLEP
Soow ]
1 UNBLARKING] ) -
- 11 wanxens.
sno.mmm
. ~7V

output is as shown In Figuze 3-13, Note that tlie scope trace
will be blanked between each sweep sitep. During o 100 step

Figure 3-13, Markors {10 Step Swesp),

sweep, marker pulses are generated every ten sweep sleps
~and nine unblanking pulses are generated between esch

marker pulse (Figure 3-14), On the scope trace, this will

* produce pine unintensified dots between -esch marker,

During a 1000 step sweep, markers are generated every 100

. sweep steps with 99 unblanking pulses in between, As in

* the 100 step sweep, the unblanking pulses will produce 99

upintensified dots belween each marker,

3-96. When the Jumper plug op A33 Is set fo the Fy
position, marker pulses are generated only on the center

10 SWEEP ETEPS —-a[o—w SWEER STEPE —
Hov - I.— _ - et
- llJl[[l J ’ ﬂ I ] .
oV, L o . MARKERS
UNELANKING - UNBLANKING
) 100 -BTEP SWEEP
e MARNENS
. i Wroe-hoad

- Figure 314, Markers {100 Step Swesp),
I 313

)
I

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



.‘J

Section 1k
I

(5th, 01h or 500th) sweep step, This does not apply during
Amit tests where markers are generated at the, limit

transition points, Unblanking pulses are still generaled at

. each sweep step, _ 1

- 3-97.:lnuhslty Adjustment ‘Praocadurs, To tlﬁlnb"ﬂ\l the

required trace Intensity and morker Intensity, proceed ns
follows: o

. Set the scbpe for minimum intensity, 3et the

* INTENSITY control on the 3570A fully counterclockyise

. . L ol
© . & Set the 3330A/B for a
At | msec per step (step size is nrbitrary),

f, Start the 3330A/B sweep by entering START CONT,

' (fnping lhg rear panel), .%

b, Canneat the SWEEP OUTPUT of the 3330A/B to the
“Horizontal Input of the scope, : i

BT c. Set the Hu;imnlnl Range (EX‘I‘.): on the scope ‘lo"
. IVIdIin N o ' 'I h

‘d, Conhect the Z AXIS QUTPUT of the 3570A to the Z

i

Axis Input of the scopg\,- 7

i

100 'sll.ep up frequency sweep

B Adjust ll{q ;éopé cdﬁgl;olsl' for a 10 division trace of

* the desired intensity,

hy Adjust the“JS’_IIOA IINTENS!T‘Y contro) for the
-desired marker Inteinsity; oo

T L P

388, &wpt_Froﬁninév Hnu_mpu;ﬁ; a

399, The primaiy purpose of petwork analysis is fo fully
.- deseribe the behavior of netwarks in the frequéncy domain, .
This Is accomplished by mensuring the amplitude and phase . -

- (or delay)' response . of . o network as 's fupction: of
“frequency, One method for dolng this Is to munually vary

the frequency.and plot s response curve poink-by-point op a'
peoh, This method, however, is tedions, time. conspning
and oiicy innaccurate since It §5 easy to.skip over points.
that might reveal important characteristies of the netwosk,'

A faster, more spcurate method Is to sweep the frequency

over a band of Interest and display the response curve on a

scope or XY recording. Swepl measurements provide o .

continual updating or *refreshing” of informatjon, making .
it possible 1o observe any clignges in the response character-
isties of the network, This is of partieulor benefit since t

- allows . the network to be ndjusted while observing the
.- results of the adjustment,. I

3100, The 3670A, As o measuring instrument, the 3570A
is fully, capable ‘of making swept frequency (or swept

< mmplitude) meastrements, The ability to make swept
i measurements, however, depends on the capabilities of the
o o o't Frequency Synthesizer being used, The -hp- 3330A and

)

: '

-do not hhye i{qiltl-in,sweép_cnpubllily but-can be swept by
ap e M ot

[
R

Sy

“1'3330B Automatlc Synthesizers have bufltin sweep capa-

...' =L.'-

‘billty, The hp- 3320A and 33208 Frequency Synthesizers
\

.o s
L |

o -
L a0
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remote control, Refer to the 3320A/B Operating and
Service Manunl for detalls,

3-101. The follnwing paragraphs briefly describe swept
frequency mieasurements in terms of the 3570A and the

. 3330A/B Automatic Synthesizer, The basic copcepls, how-
ever, apply regardless of .the method used 1o sweep the
stgnal source,

: NOTE

For swept measurements, the 35704 and the 3330A/B
must be interconnecied with the -hp- 112368 Mulii-Unit
Cable, If they are not interromnected, the 35704 may not
sample fast enough to make a measurement at cach
Jrequency step, In additfon, when the two insiniments are
Interconnected, the 3570A samples at the end of each step
pertad and the 3330A1B sweep fs inhibfted umti) the 3570A
completes the measurement {Paragraph 3-201). This may,
In some cases, cause the sweep rate to be Slower than
indicated by the 3330A/B TIMEISTEP stting.

3102, The Setup, In o typleal swept measurement appli-
catfon, the Sweep Output of the 3330A/B (0 Vde to'
+ 10 Vdc) is connected to the horizontal inpul of p scope
*-or o the X input of an X + Y recorder, The horizontal range
on the scope or XY recorder is then set o provide o
ealibrated X axis representing frequency, With a horizontal
setting-of 1 V/diy, each harizontal Civision represents 1, 10
or 100 frequency steps, depending on the number of steps
(10, 10D or 3000) set on the 3330A/B. If desired, the Z
~ AXIS QUTPUT of the 3570A can be connected Lo the Z
Axis Input of a scope to provide frequency murkers
(Poragraph 3-87).

o NOTE :
For a scope preseptation, best reswlts Wil be nbtained using

a Variable Persistance Scope sueh os the hp- Model
e A

3103, To complete the setup, the AMPLITUDE FUNC.

TION, PHASE or DELAY analog output on the 3570A is -

of the X+ ¥ recarder, The scope or X » Y recorder Is then
"adjusted to provide n cnlibrated Y, oxis rcprescminE

~ umplitude, phase or delay, For mpplitude measurements,

vertical setting of 1 Vv will provide o display of 10 dB
per division, This allows the entire’ 100 4B dynamic sange

‘1o be displayed In 10 vertical: divisions on a scope having o

10x 10 gaticule, For phase mensiremenis, n verfieal
setting of 2 V/div will allow 360 degrees in 9 venticnl

divisions, For group deluy measurements using the DELAY -

will allow 2,000 counts of

3104, The Swean, A general

_ J procedure for starting the
swecpis‘as follows: e

P R

n, Set ‘the 333DAIB 1o the center frequency between

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Mode) 3570A

b, Enter the desired Frequency Step and select the
number of steps. (A 100 step sweep Will provide satis-
factory results in most applicatians,)

"¢, Select the sweep rate, using the TIME/STEP contro)
(Paragraph 3-105),

d, Start the sweep by entering the START CONT or

START SINGLE, When using n scope rendout, a continuous
sweep should be used, A single sweep may be preferable for
XY recordings, . ;

3:105, Sweep Rate, The maximum sweep rale for o gchn‘

| .measurement depends on the bandwidth of the network
o under test and the BANDWIDTH setting on the 3570A, For

narrower  bundwidths, more time is required for the
network or 3570A to respond to electricn) changes taking
‘place at the input, Narrower bandwidths, therefore, require

slower swecpl_mtes. _ ‘

3.106, -Disregarding the network or networks under test

~; the - approximate .maximum sweep rate for each 3570A
- BANDWIDTH setting is listed in Table 3.5,

- ) | ! Co
/" Tabile 35, Maximum Sweep Rates,

35704 | Rams
o . Bandwidth | . [He/Sac)
o 1012 BOHz
: 100Hz GkHz

© 3kHz 4.5 MHz'

3107, The makimﬁm ‘s‘\‘véep iﬁte. if not lmited ’by the

3570A Bandwidth, may be limited by the bandwidth of the
network under test. For bandpass and Jow pass flters, o

" roogh - approximation of aximum sweep rate can be

‘_1;7-';’« ‘.'-,ifli‘sf:f ;"l}ug‘npp'rd;tlmntldn. Is based on the _
(b0 Gauiglan filter using an error factor of L %,

i

n‘-::‘ ,’."

' obtained using the following formula:

R i -
X
" Wheret Ry = maximum sweep rate fi Hz/Sec,
" BW= Baidwidth of network -

¥
)
[’

b

b ‘:‘,‘ R ' . ‘
; gl 3-108;. The following formula can be used to convert from
| ljzlsu: to TIME/STEP: '

i « 3
el G
-+ Where} T = TIME/STEP in seconds
i s e SepsizeinHz -

11 R=Sweep fate in Hz/sec

ol : L

L A
[T
p ‘, L

3

’ i!*- i“‘;"i.
i

L

il

ek o

L TR T T
:i SR “f’.‘l T "‘ DA :
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3109, In practice, it 5 often difficult, if pot jmpossible, to
nccurately prediét the maximum sweep rate, For this
reasox, the simplest approach is to start with o slow sweep
mte and, while observing the response curve, gradually
Increase the rate until the curve begfns Jo change. When the
curve b gins, o change, the sweep rate Is too fast and
should be reduced, '

3110, Group Delay Measursmants {Opticns 002/003 only).

3111, The 3570A (Oplion 002 or 003), when combined
with an -hp- Model 3330A or 33308 Autaimatic Synthe-
szer, will measure goup delay on o swept or singles
_frequency basis, In both cases the 3330A/B must be
programmed 1o sweep ond the two [nstruments must be
interconnected with the -hp- 112368 Multi-Unit Cable,

3-112, The 3570A measures group delay by solving the
formuls:

- -

8 5 360 Af

- 1L solves the formula by first making phase measurements ot
two different Ffrequencies, f1 and F2, The digital phase
yeadings (P1 and 92) are stored in memory and the

difference (@4 - 92) is calculated to obtain AD. The guan-
tity AP fs then divided by 360AF, (Af= [2-f)) to obtainn
delny reading. _ _

3-113. Delay Modes,. Group delay messurements can be
performed In one of two deluy modes: Swept (SWP) or
Single Frequency (CW). The desired deloy mode can be
selected from the front panel (DELAY MODE switch) or
by remole control, _ :

3114, Swept Mode, For group delay measuremenis using
the Swept Mode, the 3330A/B Automatic Synthesizer can
be programmed to sweep in 10, 100 or 1000 [lrequency
steps, At each frequency step, the 3570A tnakes n phase
measurement and simultancously computes group delay,
This is illustrated in Figore 3-15.

3.115, In Figure 315, the frequency:is swept belween
points FL and F)11 (10 frequency steps). The fisst delay
reading I5 actually computed at frequency F2 where the
present phase reading (§2) is subtracted from the previous
phase reading (1), ylelding AQ. The quantily AP is then
divided by 360 and the frequency step Af, (Al'= F) - F)
1o oblain n delay reading. This sequence s repeated at each
ndditional frequency through F11, providing u total of lep
delay readings. : _
\

3116, 'The delay reading calculated at n given frequency
actually applies to a point half way between that frequency
and the preceding frequency, For example, the first delay
reading calenlated at F2 aclually applies to the- center
frequency between Fl'and F2, This is Blustrated in Figure

3.15

: ' .
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Figure 3-315, Swept Delay.

Jhro-brjors

3117, CW Mode, In the CW (single.frequency) Mode, the
3330A/B must be' programmed to sweep in 0 frequency
steps, The 3570A makes a phase measurement at Fimin and
again at Fmax, 10 steps away (Figure 3-17), The phase
difference, Ap, is then divided by Af (frequency step X10)
to obtaln a.delay reading,iln this case, the single delay
gadlng applies to the center frequency between Fimin and
mBX. \ i : .

3118, The Frequency Increment, Af, For woup delay
measurements, the frequency increment, Af must be
selected by the operator or external controller, The
selection can be mude using the front panel FREQ STEP
controls .or' by remolely, entering an ASCIl coded Fre-
quency Step, followed by a Frequency Step Multiplier,

3-119, The 3570A offers twenty cholces of Af, ranging
from 5 Hz to 200 kHz, The settings are arranged in decade
multiples of 5 Hz, 10 Hz, 16,6 Hz and 20 Hz, Each Af
(FREQ STEP) setting represents afull scale delay range
which establishes the sensitlvity, resolution and display

limits (see Table 3-6). '

1
i

; I
; i (112 O[]
o

DELAY READING
" APPLIES HERE -

DELAY READING
REPRESENTS

) | e 14

36

GENERAL GPERATING INFORMATION
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3-120. FREQSTEP Controls,  The 3570A s equipped
with two FREQ STEP controls: a  Frequency Step switch
and a Frequency Step Multiplier switch, These swﬁches do
not, in any way, control the 3330A/B frequency or
frequency step, Thelr oply functions are to select the value
of Al and fndicate the correct Frequency Step entry for the
3330A/B,

3-121, By abserving the front panel Frequency Step
Multiplfer control, it can be noted that the multiplier
markings are color coded white and blue to correspond
with the DELAY MODE switch settings, The color coding
is provided ns a convenience feature to make the 3570A

FREQ STEP setting malch that of the 3330A/B in hoth

delay modes, The frequency increment, df, fs always
determined by the white multiplfers. The correct 3330A/B
Frequency Step entry is indicated by the white multipliers
in the SWP mode and by the blue multipliers in the CW
mode, \

'EXAMPLE (SWP Mode): If the Frequency Step switch Is

set to 5 and the Frequency Step
Multiplier switch is set 1o
X1/X0,), the Af setting and the
- correet *3330A/B Frequency Step

are both: 5 X1=5Hz os Indi-

cated by the white multiplier.

EXWPLE (CW Mode):_ I the Frequency Step switch i

set 1o 5 nnd the Frequency Step
Multipller switch Is set to
~ X1/X0,1, the value of Af Is'agais
5Hz as Indicated by the white
multiplier. The ‘correct 3330A/B
Frequency Step, however is 5

X0.1 = 0,5 Hz as indicated by the '

blie multiplier,

o]
|

e
J

Cw DILAY READING
APPLI BTN L1

FaY ‘
Cw DILAY READNG
-t FIPR{EINTS
WEAN 8LOPE
. ‘ o
i
—o2 T T Y T T T T Y T \
: Fmin Fe ' mah
|-——~——-—-—-— 10 STEPS -—-—-'
Mo oty

 Figura 3-17. CW Delay,
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- Table 3-6, Delay Rahges.
FREQ, STEP A [ DISPLAY ' MEASUREMENT MEASUREMENT
STEP MULTIPLIER BEVTING RANGE ! SENSITIVITY RESOLUTION

] \ R 5 Hz 0,01 meec to 198,09 meec 10 psee 200 msee
10 Xt - J0Hz 0,01 meee to 159,80 meec $0 pseg 100 msec
© 16,8 X3 16,6 Hx 0,01 masc to 388,89 maec 30 piec 60 maec
i 20 X1 20 Hz 0,01 msc to 193,599 muec 10 pisec 650 msec
B R0 50 Hz 0,007 msec to 19,900 mec } pinc 20 meec
~ 10 X1 ! 100 Hz 0,001 meec to 19,899 meec Y psac 10 meec
o168 ®10 ! 166 Hz 0,001 e 1o 10,098 meee 1 pene & e
20 . X0 200 Hz 0,003 mirc 10 19,0908 meec 1 psec 6 msec
B X100 500 Hz 0,000) meec to 1,9999 mase 0.1 pec 2 msee
: 10 X100 "1 YkHz 0,000 mmesc: to 1,9589 mese 0.0 jueec ¥ mesec
16,8 X0 1,66 k}jz 0,000 meec to 1,89099 nuec 0,1 psec 0.6 mec
S0 § X100 '2kHz 0,0001 mwec to 1,88099 msec 0.1 jsec 0,5 rsec
B XK 5 kHz 0,01 pué 1o 159,89 e 10 nsec 200 psec
10 XIK 10kHz 0,01 pusec to 199,89 jsec 10 mec 100" prec
- 1686 XK 16,6 kHz 0,01 psec to 198,99 prec 10 nsec’ 60 pwec
~20 - XIK 10kHz | 0,0 peecto 199,99 psec 10 nsac BO uvec
5 - XI0K "B0kHz | 0001 precto 19,9599 psec } nese. 20 jiec
R 10 “XI0K 100 kHa 0,003 prec to 10,998 pec 1 niee 10 jsc
o 16,6 RI0K 168 kHz | - 0,00} psecto 19,999 psec 1 heec 6 psec
20, X10K 200 kHz | 0,001 psecto 18,8099 usec 1 neec © 6 peec

3122, The Trade Off. The selection of Af for.group delay
“meastrements Snvolves a fundomental trade off between

“sensitivity and resolution,’ Sensitivity s the ability. to
measure gradual changes (small delay. readings); resolution -

;. Is the nbility to measure rapid changes (large delay
* - yeadings), The requirements for ﬂ

aving good sensitivity and
good resolution are: conflicting! IF a large value of Af Is

~ used, sensitivity is good- but resolution s poor, If'a small
I\mlue of Af Is used, resolution Is good but sensitlvity is

poor, The operator must, therefore, select a value of Af

“that will provide the best compromise for a given applica.

3123, Grohp delay, s defined by the equation

o om 2P
"8 %360 AT

fe'presents' the slnpeiof the phnsc_ curve ot a - given.
~ fraquency, The slope, in_ tum, represents the nate of change'

of phase with respeet fo frequency, A steep slope Indicates

o sepid change while n gradual slope indicates a slow

change..In u typlcal phase vs frequency curve, both; rapid
‘and gradual changes will occur (Figure 3-18), In areqr, where

- .the slope is-gradual, a small change In frequercy will.
- -produce a- proportionally small change in phase. In areas
- where the slope Is steep, a small change in frequ. icy will

produce a relatively Jarge change in phase, Here is w, 2re the

. trade off occurs: If a small value of Af Is used, the change
in phase produced by a'gradual slope may be too small fo -
‘be -detecled by .the measuring Instrument, This is poor

- sensitivity. If, on the other hand, a large value of Af fs
* used, gradual changes will be Jetectable (good sensiiivity)
" but rapld changes tend lo be averaged out (Figure 3-19),

This Is poor resohstion,

3124, 3570A Delay Sensitivity,  For operating purposes,
delay sensitivity can be defined as the smallest delay the
3570A can measure for a given value of Af, Maximum dela

sensitivity Is determined by two foctors; o

a, The smallest change in phase (AP) the 3570A can
detect,

b, The displny-_r'nnge. _
3-125.. In the delay mode the smallest change in phase the

" 3570A can detect §s 0,018 Jegrees, This differe from the

MEAN
SLOPE

< mem e

— 1

& DEGHfE——_—.-
o

STEEP BLOPE \°
RAPID CHANGE ) =

S 4

FREQUENCY Hp ~——itn

i

(LULH RN

Figurs 3-8, Rapid and Gradua) Changes,
' 317
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- { GOOD SENSITIVITY )
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. RAPID CHANGE
N AVERAGED QUT
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\’\ MEAN
\ .

SLOPE

P— g——-ﬂ— _%

| F—ﬁiAlF:—l——'--—AF—‘-*.

LARGE AF

. : 11 N ] ..‘kou
- Figure 3-19, Lurge Af,

.
0.01 Gegree phase display due to the analog prescaling used
for dlay measurements, The 0,018 degree phase sensitivity

-establishes the delay sensitivity when the selecied Af.is'
5 Hz uJr a decade multiple thereof: 50 Hz, 500 Hz, 5 kHz ur
50 kHz,. For all other values of Af, delay sensitivity s -
limited by the display range, L

3126, The lower limit of the display range is determined
by the Frequency Step Multiplier setting. It is not affected
by the Frequency Step setting, The lower limit varles from
1. nanosecond .on the X10K range to.10 microseconds on
the XI range (Table 3-6), For any given multiplier setting,
_the lower Jimit of the display range corresponds with a
‘delay reading obtained using a Frequency Step of 5 (lowest
step setting) und the minimum AP of 0,018 degrees, For
cxnwle. on the X1 (lowest) multiplier setting the imit can
be calculated using a Af of 5 Hz (5 X1} and a Ap of 0.018
degrees; : R :
j .
L QO0IB =g microseconds
360 X5 .

Sfxﬁi!n’rly. on the X:IOK range the limit is: N |
. ) : ’

0018 o | nanosecond
360 XS50K I

3127, Increasing the Frequency Step from 5 to 20 does

not Increase sensitivity in terms of the digital display, It -

does, however, provide preater accuracy when measuring
gradual changes, Delay accuracy depends on the ability of
the 3570A to nceurately measure the change in phase, AD,
A large A will- be' more accurate than a small Ap; For
example, a small AP of 0,02 degrees Is pearly meaningless
due to the rolse vartations and ambiguity in the last digit of .
the phase reading, When measurinjg g:edual changes whein
geod sensitivity Is required, Increasing Af by increasing the
3.18 ' | o : '

GENERAL OPERATING INFORMATION '

"
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Frequency Step setting will make AQ larger, thereby
improving the accuracy of the measurement,

3-128, 3570A Dstay Resolution, Dcl.ny resolution, as
oppased 1o sensitivity, can he defined ns the lurgest delay
the 3570A ¢an measure for n given value of Af, Unlike

. - sensitlvity, resolution is never limited by the display range.

Resolution is limited only by Af and the maximum AQ the

‘3570A can mensure (approximately 360 degrees), For any

value of Af, resolution can be caleulated using the
maximum AQ of 360 degrees. For example, if Af is § Hz,
resolution s ‘ -

60 =L c026ee(199.99ms)
360 X5 5 ? ,
The resolution for each of the twénly Af settings fs sted In
Table 3.6, ' o ' '

3128, Gnldlilnat fur Selecting Af, Due to the varinbles
encountered ‘In group delay measurements, it Is often
diffieult to predict the optimum value of A, The following

~ - guidelines, however, will provide satisfuctory results jn niost

_applications:

}

4 _ ‘
_a, Using the, graph shown in Figure 3-20, select a value

~ of AF that will produce u AP of | to 5 degrees for the

smallest expected delay reading,

- L IF the delay characterlstics of the netw_ork.:::rc totally

.. following formu

unknown, a muF,h approximation can be made using the
a . :

N

T =m Wheret N = the actual pumber of poles
Rt BW = bandwidth

_ T = approximale average delay
b, For Nept delay measurements, it |5 génernlly dexir-

- able to siweep over the entire bandwidth of the network

under test, This, in ftself, lmits Af 1o one or two settings

‘since the 3330A/B must be programmed to sweep in 10,

100 or 1000 frequency sieps, The approximate Af setting is
equal to the bandv/idih divided by the number of steps, For -

_example, if the bandwidth js 48 kHz and the selected &

number of steps Is 100, the approxinmate Af selting Is
480 Hz, Since 480 Hz is not avallable, a AF of 500 Hz could
be used, This would extend the swept frequency range to

¢, For swcpt delay measurements, salisfactory resulls
will generally be oblained using & 100 step sweep,

3130, Delay Presentation,  With the PHASE/DELAY

switch in the’ DELAY paition, the right-hand display
Indicates group delay in milliseconds (mSEC) or micro-
seconds (uSEC), depending on the Freéquency Step Multf-
plier setting. The display rapge for each Frequency Step

~ Multiplier setting is listed Jn Table 3.6, .

o
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.. [requency Increases, the phase readings become more nyd:
- more negative (or:less pusitivc)), indicating phase lag, A
« - negarive slope will produce positive delay readings,
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Figure 3-20. Graph Af Selsction. : j o

331, In " order lo quln’dclny' readings, the 3330A/B

must be sweeping, When the 3330A/B is not sweeping, the

_ovrprasentotion will be blanked except for the decimal point,
~ anpunciators apd polarily s!gn, '

3-132, Delay Poiariti*.' When cémpullng AP for group

deley measurements, the 3570A subtracts the present phase

. reading (82) from the previous phase reading (91), If 9215

more posilive than 91, AP will be negative, yielding a

- negative delay reading. Conversely, If, 92 is more negative

© then @1, AP will be positive, yielding a positive delay

reading. .

© 3133, Tybicnlly in group delay |1ic:isurc,menls, the phase
- -y, frequency curve of the network under test will have a

negative slope in the region of interest, This means that as

. . | - o .
3-134, Negalive delay rendings are most frequently encoun-

- tered when the two phase yeadings, ¥1° and 92, fall on

'opposite sides of the %180 degree point, For example, if

E @1 s » 1’79 degrees and B2 Js »' 184 degrees, the P2 reading Is

actually +176 degrees due to the change in polarity at §80

degrees, Since P2 Is more positive than 01, the resulting

delay reading would be negative and, in this cuse, totally

_erraneoys since the computed value of AP would be « 355

-degrees (+ 179) - (+176) rather than + 5 degrees,

3135, As.Indicated In-Parograph 377, the & 180 degree
~ region can be avolded by changihg the Phise Reference '
. setling, The oply exception to this is where the total phase
change between Fmin pnd Fmax Is. greater than 360
:idegsees,: In . this case, the phase -curve mokes several
- excursions between - 180 degrees and + 180 degrees and
" ‘changing the Phase Reference only reverses the transition ©
., points, - Changing the Phase ' Reference is, ‘howwver, &
. ,convenlent ‘way ‘to test' the validily of negative delay

. .
e |

S

o1 '
reacdings, If changing the Phase Reference changes the

. polarity (and magnitude) of s given. delay rending, the

negative reading Is invalid and the positive reading is

- carrecl, If changing the Phase Reuference does pol change

the polarity, the negative readiny s valid,

3-136, An interesting sidelight here is that in some of the
calewlator oF compuler Lased sysiems incorporsting the
3ST0A, the Phase Refsyence is programme
nutomatically when a vegative delay reading is encountered,
If the polority chunges, the negative delsy reading is
rejected und does Kot appear In the outpu® datn,

3-137, Some other.causes of negalive deluy reudings are:

“a, Maving, the vetwork under test In the Reference
Channel (Channe'-A) rather than the Test Channel,

b, Sweeping DOWN instend of UP in the Swept Deloy
Made, {Direction of sweep Js arblirary In the CW Mode)

ey Having n positive phose vs, frequency slope In the
sieasurement region,

3138, Offsat Measurements (Options 002, 003 only),

5139, The 3570A oplional offset fenture nllows digial

readings 1o be offset by n value stored in memory, Offsets
do pot affect the mplitude and phase snalog ovtputs, The
Jdo, however, affect both of the delay analog vutpuis whtcﬁ

-nre derived from the digital delay reading.

3140, Funct[dpn, There are lwoindcpcndglllul‘!"sct fune-
tions, one for amplitsde and one for phase or delay, The

- respective offset Tuncliens are- controlled by the two
| ABSOLUTE/RELATIVE switches on the frunt panel or by

remote ASCHL instruetions which allow smplitude and/or -

. phase/delay to be pro sammed to the Absolute (ABS) ur
- Talatlye (REL) mode, In the Absolute mode, rendings nre

a9
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. EXAMPLES: | __
" Yalue Absolute Relative
~In Memory Reading * Reading
"HI000 . #1800 00,00
" +10,00 © o +150,00 + 140,00
+ 10,00 - - 150,00 S 140,000

e Creflow,
320 0o

SR

Sgcllnn i

not affeatt in the Relative mode, rendings are offset. When
the Relative mode s selected, the OFFSET annunclator
Jocated above the amplitude or phasefdalny display wil

- Huminate,

3141, Entaring Offsets, There are three ways to enler
digital ofTsets fnto memory! ’
8, By pressing the ENTER OFFSET pushbutton on the
front panel (Local control. only), This places the present
ahsolute reading In memory, o

b, 'By nppiylng a remote ASCH Instructiont AMPL
ENTER -OFFSET . (Octal code 052). or PIIASE/DELAY
ENTER OFFSET (Octal code 056), This is the same o8

‘pressing the respective Enter Offset pushbutton in Local, -

¢, By applyling a remole ASCHE prefuce (AMPL OFFSET

" or PHASE/DELAY OFFSET) followed by » numerienl data
entry, This persiits entry of any 5-digit offset within the
“rangs of < 19499 to + 199,99 (e Paragraph 3.233),

b

3142, Offset Readings, In the Relative mode, the digil

offset_in memory is algebrafeally subtracted from the

present absolute reading, This means that the polarily of
the value in memory s changed und the resulting quantity
Is added (algebraically) 10 the present absolite reading to

. + objain the offset reading, _ )

":3-143, The display range for relative (offset) readings

differs from that of absolute readings, Offset amplitude

“readings con be wihin the ronge of »199,99dB 10

+199.99 dB, I o reading exceeds £ 199,99 4B, an overflow
will oceur cansing the reading to be exroneous, No oyerflow

_indication Is provided, Offset phuse rendings can be within

the runge of » 180,00 deprees to + 180,00 degrees, If o

‘reading exceeds & 1BO deprees, the 3570A automatically
subtracts 360 degrees from it, yieldIng o phase reading that

- Is bess than 180 degrees and of oppasite polarity, The effect
~ Is the same ns when the phase delector reeycles at £ [BO .

degrees, One exception to this is In the Remote Control

“mode - wlen. Phase (Phase/Delay)and CW Delay (SWPJCVW -

Delay Mode) are selecied, In this case, the display range for
offset phase readings becomes .2 199,99 degrees, I o

-reading exceeds £ 199,99 degrees, an overflow will oceur

+ b

covnts, Readings that exceed & 19,999 counts will ereate

H

; i . R
: ‘a.‘!/ rooat
A
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EXAMPLES:
Value Absolute Relatlye
In Memory Rendling Reading
- 99.99dB  +100,00dB +199,99 ¢B
- 100,00dB  +100,004B Overllow
» 81.00deg, +100,00deg,  » 179,00 deg,
3-144, An Offset Application, The 3570A offset capabll

ity Is o convenience fepture which s useful in man;

meustirement applications, One cxnnirle of this is where it

I8 necessary to quickly measure the gain varjations (Natness)

of un amplifier o5 o function of frequency, Consider the

case where the gain of an mnplifier Is specified a5 40 dB
20,25 dB with frequency sesponse of +,25dB from
100 Hz to | MHz (referred 10 1 kHz), The st step $n
yerliying these specifications is to measure the gain at
) kHz, This can be nccomplished using the B—A Amplitude
Fupetion vAth the Absolute/Relative switch set 1o the
ABSOLUTE wosition, The B-A rending Indicates the
nhsolute galn  * the amplifier which might be something
like +40,03d.  The next step is to verify Ihe frequency
response spect. «ion, This conld be pecomplished tn the

- Absolute mode by wdding £ 1,25dB to +40,13dB to

obtain the test lmits, Caleulations, however, gre time

consuming. A faster method would be to simply press the

ENTER OFFSET pushbutton and set the Absalute/Relative
swilch to the RELATIVE position, This would uoffset the

reading by + 40,13 dB 1o provide o 0 dB referepce at | khiz,
~The frequency response specification eould then be quickly

verified by varying the frequency from 100 1z 1o | MHz

white Wnlcllin‘g for reltive rendings that exceed the

1,25 dB rest . _
3146, Limit Test Feature {Options 002, 003 only),

it

3.146, The. mention” of test hinits fn the prcéc:hng
paragraph. makes this . appropriote point to discuss the
Limit Test feature Which §s factory - Instulled In 3570A

Optlop 002 and 003, In justruments equipped with the
" Limit Test feature, a single pair of dightal test lmits (upper

and Jower) can be entered Into memory by remote control,

~ The test limits con apply to umplitude or thm/de[ny hut
not both simultaneously, Depending on th

e progrmed
Limit 'Test mode, the 3570A compures either the amplitude
or phase/delay readings 10 the test imits stored i memory,
IF a rending Is within the test llts, the front.pane} *CO»
anunciatar uminates, IF the reading Is below the lower
limit orjnboye the upper limit, the corresponding "LO" or
“HI™ annunelator fHluminates, L o

3147, Lindt tests npply to the readings ncluhlly_disfplayed
on the front panel, Thus, in:the Absolute mode the tests

__ . - wpply lo the absoluie readings. In the Relative mode, the
- causing the reading to be erroneous, Offset delay reodings '
~can_be within -the range of + 19,999 counts 1o + 39,999 - ‘

tests apply lo the offset yepdings,

! ' : :
3-148, Limit TestModes. The three Limit Test modes

vy
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° mode s programimed,
AR B B B )

Ty

Model 3570A

1§
*a, OFF (Octal cade 040)
b, AMPLITUDE (Octal code 042)
¢, PHASE/DELAY (O'cfnllicndc 041)

The Limit Test mode fs selected by applying the nprmpri-
~pte: remote ASCIT instruction Indleated by the Octal code,
When Remote operatjon {5 sclected, the 3570A remains in
the OFF mode unii} the AMPLITUDE or PHASE/DELAY
PRt o

| i

3140, Ifiainiiswianodns. For swept meaéuusmcnls

usng the hp--3330A or 3330B Aulomalic Synthesizer,

© - it tests can be performed In one of two Limit Sweep
Tt modess ' R

1

n.i 'ElJmil S\#ecp_S’IfOP Mode (Qctal cn.nile_OSO)‘:; - |

by Limit Sweep NO STOP Mude (Oetal code 051)
T A C : b
The' Limit- Sweep mode s selected by npplying . the

“appropriate ASCH ‘Instruction code, When N'emote opera-

" tion s selected, the 3570A remalns In the NO STOP mode
< until the STOP made is programmed,

p .

.~ (Figure 3-21), This allows the operator to pote the 3570A°

3150, SopMode, When the 3570A is programmed to
the Limit ‘Sweep STOP mode, apy transition” beiween
“GO™, "HI" or “LOY causes the 3330A/B to stop sweepin

- 'amplitude ond phase readings at the transition point, The

- lest can then be resumed by Fresslng the LIMIT- SWEEP
RESTART pushbutton, Nole th
- function eannot be programnied remotely,

at the Liinit Sweep Restart

H 1

3151, No siop Mods, When the 3570A s prog,mmmed to

the Limit Sweep NO STOP mode, the 3330A/B continues

to sweep vegardless of the limit test indications, The 35704

does, however, genernte Z Axis markers that will intensify o

+ seope trace ut each limit transition polnt (Figure 3.22),

' E M IOME BION EMIPAG
i
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~; Figure 3:22, Limit Swesp No Stop,

3162, BASIC OPERATING PROCEDURES,

3153, instrument Turn On,
| 8, Check the line vollnge b the point of installatiop, .

b, Refer to Figure 3:23, Set the aur puanel Line Selector.
switches to the setting (100, 120, 220 or 240) that

corcesponds with the Jine voltage to be used, Line voltage

must be within +10% to +5% of the selected voltage
setting. Line frequency must be within the range of 48 Hz '

1o 66 Hz,
¢, Verify that the proper fuse Is installed In the rear
panel fuse holder, © - _ | T
i.lm Setting Fuse Type . -] hpePartNo, |
100V/120V [ BA,260V Normal Blo | 21100003
220 V/240V | 1.5 A 250 V Normal Blo | 21100043

4, Connect the 3570A 1o the Frequency Synthesizer

(Paragraph 3-16),

"¢, Connect the detachable ne power cord fo the rear -

panel power receptacle and to the power source,

©f, Set the LINE switch 1o the ON position, The front- -
~panel disphys will uminate, With no Inputs applied to the
~ 35704, the instraiment will respond to extraneous pickup

and yesidual noise, Foy this reason, the displays may not

* stabilize until Inpuis are npplied,

_ g..i.AIIO\\r, a wariﬁup'ﬁeriod of at Jeast | howr before
using the 3570A In a eritical measurement application,

3154, Front Panel Zem Adpstmants.

" _ 3155, The front panel Zero adjustments are provided to
compensate for slight changes In amplitude and phase

aecuracy that oceus due to environmental changes, source

- varlatlons and changes In Bandwidth, For optimuns sccura-
- ey, these edjustments should be performed on a daily bass
'+, und ‘an, :{ime the Bandwidih setting s changed, ) the

1
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Figure 3.23, Line Selsctor Switches,

Instrument s nfernled In an unconirolled enviranment,
- more frequent adjustments may be required, :

3156, Changing the MAX/REF INPUT. setting does not -

normally “affect the phase or delay nceuracy, It dues,
~however, slightly affect the wmplitude accuracy, If, in
aperation, the setiing Is to be changed frequently, the Zero
udjusiments should be performed on the 0 dBm setting to
provide the best compromise-on all three setilngs, If ape
setting i5 to be used exclusively, optimum gecuracy will be
obtained by performing the Zero adjustments on fhat
setting. The adjustinents should be perfo. med nt full level
with the Syntheslzer set for an output of 0 dBm or 0 dBY
(Tabled.7), - . ; .

3157, To perform the front panel Zero adjustments,
praceed as follows; - : :

"0, Using 12" cables (:hp- § 1170A), connect the A and B

',,anuts. terminated in 50 or 75 - ohm Joads, to the Aapd B~

“Inputs (Figure 3-8A),

:.b‘,_ ‘et the 'MAX/REF INPUT VOL’I“A_GE Sﬁldl o

0 dBsm (or to ather range to be used),

'S Sct (he Synthesizer for, n‘n'..:\lup‘ut of 0dBm (or-

‘0dBV), ! MHz, *
o, Seb the BANDWIDTH switch

will be used for measurements,

" &, Set the AMPLITUDE FUNCTION ;»{Idtch to A.
iVl S o

to _lhe bnntivddlh that

'ct._\nl_rpl for un amplitude.reading of 0 4B + 0,05 dB,
8. Set the AMPLITUDE FUNCTION switch to B, -

by Adjust the'B AMP, ZERO control for an smplilude
_ren_diugofp'dB 00548, - o :

1 Sek he PASE REFERINGE lch to A,

i . ¥ R A ’ .
o Table 37, Full Level Synthusizer Settings,
e . o :

L MRt g '+ Synthesizer Gattings !
S Batting ' -Bon- ma :
b IV | $1391dBm | 411,26 dBm
_ . 70dBm. . 1" +0000dBm | £ 0000dBM |
oIV +680dBm | BI5dBm

322 ._ L

i tisn Techrology Grgup’- Quality Insfrumentation ... Guaranteed | (§88):88; SOURCE  www.artisantg.com .

1

£, Using o small screwdslver, adust the A AMP, ZERO

BASIC OPERATING PROCEDURES -

}

- the PHASE REFERENCE switeh to

o recorded jn Slcp I,

H .
'f [

‘Madel 3570A

by o b
b Adjust the corresponding (10 Hz, 100 Hz o) 3 kHz) ¢
ZERO control for » pm'sc reading of 0 degrees 0,
depree,

|

3-158, lﬁput Prohe cnmpniqutiou.

3-159, Before using Jnput ;;'mbcs with capacitive con!)pcn»
sating adjustments, it §5 pecessary to ndjust the probss for
optimum flatness and fdentical phaee charmeteristics, Once

~ the probes ore properly adjusted, they should not require
fusther atiention, Bt Is good pmetice, however, to perform .

periudic verification cheeks to ensure that oplinum adjust-
ment is mainlalped,

‘0, Before conneeting the probes, pcr[drm the Front
Panel Zero Adjustments outlined in Paragraph 3.157,

b, Conneet the probes to the A and B Inpits,

¢, Connect 50 ol (or 75-0111.:) Feed-Thru Terml-
nations directly 1o the A and B QUTTUT connectors,

i

" d, Comnect the A-probe 1o the lchnfnnted A Qutput

and the B prohe to the terminated B Output,

&, Set the MAX/REF INPUT contru) and the BAND-
* WIDTH control 1o the settings used for the Front Pane)
- Zero Adjustments, ‘ :

f. Set the AMPLITUDE FUNCTION switch to A. Set

A

B Set the 'Synlheslzcr'nmplimde' to ){)';lnm or 0 4BV
‘(Table- 3.7 ), If 10:) divider probes are.used, the A
smplitude reading should now be approximutely - 20 4B,

~ h, Set the Syilthcsizcr frequency 1o 1,5 kBz (10 Hz o

100 Bz Bandwidth) or to 15 kHz (3 kHz Bandwidth),
~ b Record the A amplitude reading: 4B,

~Jo Setthe Synthesizer frequency to | MHz,

" Adjust the Channel A probé for the

], chcht Steps b through k until _op'tlmul'n' adjustiment

I obtained,

m. Reset the Synthesizer frequency 1o 3,5 kBz or

15 kHz (3 kHz BW), , N

I

n. Adjust l.hc Channel B
ldegrccs £ 0,1 degree,

9, Setthe mﬁihcslzer frcqucqcy_in_-l MHz,
eS¢t the AMPLITUDE FUNCTION switeh fo B+ A,

g The B-A smpltude reading should be 0dB
£ 0,24B, If it §s not, perform the following: -

23
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f.
I

Madel 3570A i

N "chcn.t thé Front Panel Zero Adjustments,

2, Repeat the probe adjusiment procedure,

3. Replace the probes, one at a time, jo determine if
‘the prablem fs caused by fulty probes,

3-160. 'Ampl[mdi Measursments,

3161, A and B Function, The A md B Amplitude

Funclions permit direct measurement of either Snput level

" In dB(Y) or dB(m) (Paragraph 3-67). To meosure the level
applied to elther input channel, proceed ns follows:

a, Perform the Front Pane) Zero Adjustmeénts outlfned

| . In Paragraph _3-]57, . :

'b, Connect the petwork under test lo the A or B
Output and the A or B Input (Pasngraph 3-23),

¢, Set.the MAX/REF INPUT VOLTAGE and BAND-
WIDTH controls to the desired settings (Paragraph 3-54 and

‘3’56)» : ’

e d, Set the Synthesizsr amplitude and’ frequency to
, .. Gbiain the required stimuluy, 2 .

e, -Set the AMPLITUDE FUNCTION switch fo A or B,

. - depending on which input s to be measured,
~ f. Obserye the amplitude reading In JB(V) or dB(m),

g If Jcsired, cohml the 4B(Y) or dB(m) reading to rms |
volts using the graph shown in Figure 3.9,

' 3162, Relative Amplitude Messursments (B - A), I the
1 Be A Amplitude Functlon, the 3570A nieasures the relative -
. amplitude of the two [nput signals In dB, The B-A

funetion can be used for measuring the gain, loss and

frequency response of a network or for comparing lwo

networks, For relative measurements using the B » A Topes
Hon, proceed us follows! - :

. n. Pesforny the Front Panel Zero Adjustments us out-
lined n Paragraph 3-157, o

' 1-0 avoid overloads, set the Sy'nthesizcr amplitude 1o

R BOder Ot - .

: i”‘,:c,. ‘Make ﬁ}c'.Refercnn Input and Test lnpm copnec-
. Hons to the 3570A (Pasagraph 3-26),

'8 -Set-the MAX/REF INPUT VOLTAGE and BAND:

- WIDTH controls to the desired settings (Paragraphs 3-54

- . X . L 7 o ‘ o i y -
- e, I the network or pelworks under test exhibit gain.:

. B Set the Synthesizer lo o frequency where maxi- .
. mum gain is expected, L

j
ol

o i:._' Artisan Technology. Gr_ou'p- Ququiy Instrumentation

BASIC OPERATING PROCEDURES

1

. Guaranteed | (888) 88-SOURCE'|-wWw.artishhtg.com '

Section 111

2, Set the AMPLITUDE FUNCTION switch to B 1o
manitor the Test Input,

3, Adjust the Synthesizer amplitude sctting‘m ohtain
n B amplitude reading of 0 dB,

§. I the network or networks under test exhibit Joss:

), Set the Synthesizer to a frequency where maxi-
I output Js expected,

2, Sat the AMPLITUD) FUNCTION swild [0 A to
munitor the Reference Input.

3, Adjust the Sylitheslzcr amplitude setting to obtafn
an A smplitude reading of 0 dB, '

i

B Set the Synthesizer to the desired measurement -

lrequency,
b, Set the AMPLITUDE FUNCTION switch o B+ A,

I Observe the relalive amplitude reading In dB, A
negative reading means that B is:lower than A (loss); o
positive reading means that B s greater than A (gain),

3.183, Phnﬁ Mnlunmmn." |

i

3-164, The 3570A measures the phase difference belween
two input signals In degrees, The phase measurement range
encompnsses 359 degrees, from - 179,5 degrees to +179,5
degrees. ‘This leaves o £ 0,5 degree Indeterminate region
about 180 degrees where the phase detector cannot respopd

‘properly. The indeterminate’ region can be avoided by
changing the Phase Reference setting (Paregraph 3-74),

3165, Phase: mensurements always require two Inpats,

- When measuring phase, it Is important to mainlain egoal

cable lengths In both channels to minimize extrancons

phase shifls consed by cable capucitance, In addition, when

Input probes to minimize the effeets of shupt capacitance
(Pamgraph 3.34), ‘ : ‘

3-166, To measure phﬁse, proceed us follows;

a. Perform Slgp§ 8 through g,of the Relalive Amplitude
Measurement procedure outlineif in Pargraph 3-162, The
input_configurations for relotini amplitude measurements
and phase (or delay) measurements are jdentical,

b, Set the PHASE/DELAY switch (Options 02, 003)
to PHASE, - '

. Set the PHASE REFERENCE switch to A,
d, Observe the phase reading fn degrees. A negative

reading means that B lags A3 a posilive reading means that B-
Clends A, ' ; Lo

b
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3-167, Gmup Deilv Memremenh.

3168, The 3570A Oplluns 002 and 003, when combined
with an -hp- Moiie} 3330A or 3330B Automatic Synthe

sizer, will measure group delay on o swept or single-

~ frequency basis, In both cases, the 3330A/B must be

REMOTE PHOGHAMMINB

‘ E:ogrnmmed to sweep and the Lwo Instruments must be’

terconnected with the -hp- 112368 Multi-Unit Cable,

3-169, The following procedures optline the basic steps
- required to perform CW and swept delay measurements,
~ Refer to Paragraph 3-110 for information copcerning the
delay measuting process and various conlrol settlnss. ‘

3-170. BWDlllyMemnmmtx. i

a, Performn Steps a through f of the Relative Amplitudei

 Measurement procedure oullined in Pargraph 3-162,

b,. Set the. PHASEIDELAY switch to DELAY. Set the- _

DELAY MODB to CW,
' Set lhe PHASE REFERENCE switch Io A.

o d, Set the 3330A/B. to the i‘requency at whlch group
delny is to he measured, This will be the center frequency

-~ between Fypp, and anx»

e, Select the npproplinle Af setting using the 3570A . -

' FREQ STEP coptrols, Note that Af s nlwnys deternined by
" the while multlptiels (Pnrngrnph 3.1 18)

R ngmm the 3330AIB Frcquency Step to eorrespond'- ) _
with the SSTOA FREQ 'STEP seuing (indlcalcd by blue o

multipllers) . ;

g Selthe 3330AIB for m Frcquency Sleps. Direction -

-, ol‘ sweep is nrbilrnry.

B Set the 3330A/B TIME/STEP control 0 obtnln the:

“desired pweep mte (Paragraph 3 105)

. Progxnm 1he 3330AIB for a continuous sweep: :

| (START CONT)

{ "Allow time for the delny rennlng lo nppenr (10 x
Al IEISTEP) :

ke Obsesve the CW delny reading, -
3-111. Sw-pt Dellv Mewmuenu.

_ o, Perform Steps lthgh f of the Relalive Aznplltude
Mensuremenl pmcedure outlined In Paragraph 3. 162.

b, Set the PHASEIDELAY switch to IJELAY. Sel lhe
DELAY MODE to SWP, ,

¢, Set the PHASE REFERENCE swi!ch lo A.

: }

d. ngrnm the 3330A/B to the center frequency
324
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* settings (except LINE apd
-recognize an internally preset “listen’ nddress and accept

Maodel 3570A

i

between Fm; and I‘, x> When swceplng the entlre
passhand of a nelwork, this wtli be the ccnter frequency.
for

¢, Select the nppropllnte Af setiing using lhe 3570A
FREQ STEP contrals (white multipliers),

f. Prugrnm the 3330A/3 Frequency Step to correspond

~with the Af setting seleeted on the 3570A (white multl
piers),

g Set the 3330AIB I‘m 10, 10U or 1000 Frchency
Steps.

h, Copnect und calibrate n scope or X+ Y recorder to- -

display the telay vs frequen..y curve,

i, Set the 3330A/B 1o sweep UP, A down swecp will
produce negative dclay rendln;;s.

Ju Set the 3330AIB TIMEISTEP control to obtalp’ the :

desired sweep mate (Paragraph 1»105)

ki ngrnm the 3330A/B for a mnﬁnuous sweep

(START CONT), (For X Y recordings o dnpje sweep niay

be preferable),

1, The delay vs I'requnncy curve of the network will now
be presented on the scope orX- Y recording.

-

3 172. BEMDTE FROGRAMMINB. E

;
3473, 'Ihe 3570A  Network Annlyz-rlk [sjequlppcd for
reinote contral of all ‘front panel functlons, ranges and
mit Sweep Restart), It will

_bit-parallel, word-seria) ASCII instructions (zie Tabie 7 )
Instruments equipped with the Isolated HPB Two-Way

- Option (Option 004) will further recognize an intemally
. preset "talk” address and transmil nmplitudc and phase {or

delay) information in n 7- blt ASCII chamcwr format,.

3174, The 3570A can be controlled dimtly from un hp

3260A Masked Card Programmer and from most TTL tape
readers, With proper interfacing, it can further be con-
trolled by a dota modem, tope cassette, teletype, +hp-

~valeulator or computer, The 3570A remote Input/Output

structure Js directly com tible with the Jip- Model 10631
(A, B or C) isolated HP: f” B which allows as many as Nfteen
com,” "l instruments to be interconnected and opernted
'on [y AT :y linc" bnsis. : :

: NOTE '
This section deserfbes the 3570A lnpur/Ou!put structure,

the basie ASCII format, the remote ASCH insinictions and
me ASCII output fo mai, Al programming informatiop is

presented in terms « [ direct control usfng af -hp- Model

3260A 'Marked Cara: Programmer, For odditional infor-
" matton, refer fo the hp- 3040A/304!A/3042A Sysfem:

ngrammb;g and In rcrface Manuals.

t

Guaranteed | (888) 88-SOURCE | www.artisantg.com




S S

i -_‘-quel 3570A

S -, 3 15, Remote Inp:utlnut;iut Structure,

. '

e

Control Lines. s
. BYNTHES:ZER '_i . A
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S - : : oo oo

3176, Remots Copnactor, The REMOTE CONTROL con-
nector is a 36-pin male printed-circult copnector located on
the rear pancl of the instrument, It Is directly compatible
* with the mating connectors provided on the hp- 112368
Multi-Unit Cable, An shp- Model. 11235A anpler s
required for connecting lhc $p- Model 3260A Marked Curd
Programmer, Refer to Sectfon Il in this manual and to the
3040A/3n41 AJ3042A Systems Interfuce Manual for inter-
connFcuon data and Interfacing instructions,

3177, Remots Pin Connactions. Figure 324 lllustmtes-"r

the REMOTE CONTROL copnector as viewed from the

rear of the instrument. The copnector drawing pnd the

tables within the figure ldcntlfy the varlous control lines,

3»[78; A total of fourteen lines are requlrcd for a'complete
~remefe input/output and control copability, This includes -
seven Data: Lines (LD) through LD7), six Control Lines

. (LREN, LMRE, LDAVY, HDAC, HRFD and LEQOP) and
" digha) circuit ound. (Pins: 1, A), In the following dis-
cussions, these’ ;ouneen lines wlll be referred to as Remote

Control Lines. 'The yemaining lines on the REMOTE .

" CONTROL connector ore used for digital communication
~ between the 3570A and the 3330A or 3330B Automatic
Synthesizer, These lines: wll! be referved to as Synthesizer

Fisuro 3-24. Romoh Pin Connectton. '

REMOTE PBUBRAMMINB

Section I

3 179, Bamou Lngc. The 3570A uses slnmlnrd ’ITL Jogie

" for lhc Repote Control Lines, Logic Jevels are ns follows:

LOW = grotind or 0 Vde 10 + 0.4 Vde
BIGH = open or +2.5 Vdc to+5 Vde

With the exception of HDAC ond HRFD, ull, Remole
Contrpl Lines have LOW nmrlion (*1") states ns ndicated

- by the prel'ix "L,

3180, The Remate Controf Lines can serve either ns lnputs
or outpuls, depending on the addressed slate of the.
instruy - mt, When a line functions as an input it Is normally

: held at +3Vde by a pullup within the instrument,

Approximately 3,2 mA of current Js required fo ensure n

cnl “1" through a ¢losure to- grownd, When o line
funclinns as an output, it will supply up to 48 mA in the
low stote and 0.6 mA in thc  high s!nle. ‘ _

3181, DC lmlntinn. The only Inslrumcnts with isolated
Remote Control Lines are those equipped with the Isolated
-HP-IB TWo-Way option (Option 004), In these instruments,

the Remote Contro} Lines, Synthesizer Control Lines and -

digitu] ground con. be Aoal,d % 250 Vdc. above ' frame -

"ground iF the appropriate options are provided, In all other

~instruments, digita) ground connects directly to frame |

; grmmd and the remote lines capnot be nonlcd

WARNING l

WHEN FLOATING THE 35704 OPTION 004 REMOTE

" LINES, ENSURE THAT THE FREQUENCY SYNTHE-

SIZER AND ALL OTHER INSTRUMENTS CONNECTED

" TO DIGITAL GROUND (PINS 1, A} ARE EQUIPPED

WITH THE APFROPRIATE OPTIONS AND ARE
. FLOATING, : P

| 3-182. Irmmnl Storage, Internal storege s provided for all

remote ASCII instructions applied to the scyen Data Livies.
Storage is not provided for the slnglc line Instractions such
as LREN, IMRE, etc. ' _ . :

I 4 | <8 Btmoul:nntml l..illu.

3-184, The following pamgmphs dcscﬂbe lhe functlons of

" the vruious Remote Control Lines,

3-185 Data Lines, The seven Data Lines (LD] . lhmﬁgh
LD7), serve asinputs and oulputs for transmitting nnd
receiving 7-bit 'parallel, word serial ASCIH coded data,
Standard Model 3570A .and all options are capable of
receiving 7:bit ASCH coded instructions applied to thess
lines. Only Instruments equipped with the [solated HP.IB
Two-Way option (Option 004) are capable of lmnsmitting

_ ASCII coded rneasuremcnt data,

Artisan Technology Group - Quality Instrumentation ...

l o
3-18& LREN :Line, Tue. LREN (Remotc Ennblt.) Une Is

- used {oselect the Local or Remote control mode, With no
“/input applied to the LREN line, the line is held in the

uthh» slnte by an internal pn‘[up, causing the instrun i[
s
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' Sectlun nm

1o pemalh In Local, When the LREN lne s puled low by an

~ eMtemnl controller, the instroment switches to Remole,
The LREN Jine' does not have interna) storage and must,

therefore, be held Jow by the external controller whenever:

remate operation i required, :

b : NOTE o I
When using the hp- 32604 Marked Card Programner, the
LREN line is antomasically ﬁul!cd low when, power is
opphied to the 32604 (LINE ON), :

* 187, When Remote operation s sclected, the following
things take place within the 3570As

a The frdht-pnﬁel controls (exécpt LINE and Limit
Bweep Restart) are disabled, -~

by “The Remote Control Lisies are enabled, |

H

6, The 3570A will ieinin the setiings ésiublished'liy.the :

feont panel controls until (he settings are ‘changed by

remote ASCI ins!ruuuonq, i

d, e 3570A will _hot:- accept ASCII lﬁstnictions_op
trnsmit ASCIL data i} it js properly addressed (Para-
paph 3-213), L I .

& The 3570A will lremn!xlt in the Al;JTo'Mmureriﬁent

Conltml mode (Paragraph 3:231),

- £ The REMO Emnuncintor on the 3570»34; frontp'nnel
will luminate, ' e

3188, When the LREN Js released;

N ’me 3‘570‘A5wﬂl remaln in remole for a maximum of
2 jusec before returning to Local, | = _

by "Ilié"‘chibte_-Confm.l Lines (except LREN) will be
disabled and the front pane) cantro)s enabled, causing the

"3570A to retirn to the seltings established by the front.

panel controls, _

¢, The 3570A Is automatically. “unaddressed” (Para-

guph3:224),

4y Digital ‘uffn‘!; l_nd:tés_f limlts (Options 002, 003)
entered In Remote are retalned in memory, Note, however,

that limit tests can only be performed in- Remote (Para-
gaph3-145), ) S

¢, The 3570A retums to the AUTO ,Mcuurérﬁent‘
Control mode (Paragraph 3-231), . -

©f, The REMOTE sanunclator willgoout, '~
3180, LMRE Line; 'The LMRE e s used by the extesnal

controller to ‘obtain the mttention’ of: the 3570A and all .
other instruments connested in parallel on a data bus, The ,
IMRE line must be pulléd lcw by the external controller
Whenever the 3570A or any‘other instrument on the bus Is

LS

e ;
LY T .
5 T R

REMGTE PROGRAMMING

‘nddressed to "alk” (transmit ASCIL data), the LDAY line.

‘outputs data on the seven Dpta Lines, it pulls the LDAV
~ line high and the HRF
" finished processing the data, it sets the HDAC line low and

~ the HRFD line high to Indicate that it is ready to accept

., . LDAV, HDAC and HRED jines, alc ig with the LMRE line
-and the seven Data Lines, Note that the LMRE fnstruction
- Is given pnly when the instrument 35 being addressed and

3183, LEOP Line, The LEOP (End Output) line can be

~ LEOP command Is low true, i

Instruments and are not part of .the HP-IB, These lines in-
: Lrnes}_LSWP,j_[m‘,WMCNTRL and MCMD,

.~ binary<oded outputs from the Symihesizer that are used to
indicate the position of the frequency or amplitude sweep, '

Model 3570A

belng addressed or upadrressed, Onee the instrument hos
acknowledged recelpt of the nddioss or unaddress code, the
LMRE. line can b released, The LMRE line does not have ()
internal storage, When the 3570A Is connected in the hp-

Model 3260A Marked Card Programmer, the LMRE line §s
connecled to the *200" bit which Is otherwise unused (see
Paragraph 3.222),

3180, LDAV, HDAC and HRFD Lines. The LDAV (Data
Valid) Jine operated in confunction with the HDAC (Data
Accepted) ond HRFD (Ready For Data} lines to Byn»
chrorze the exchange of ASCI data between exteihal
equipiment and the 3570A. :

3-193, When the 3570A is nddressed 1o “listen” (accept
ASCIL instructions), the LDAV line is a flag Input from the
external product (Mtalker”) and the HDAC and HRED lines
are flug outputs to the external reoduct, When the 3570A is

is m flag output to the extemnal product and the HDAC and
HRFD Uines are flag‘inputs from the external product, In
both cases, the operation is the same: When the "lalker”

line low to indicale that valid data is avallable, If the
“listener” is ready to process this dat, it sets the HDAC -
B line low to Indicate that data has
been uccepted and is belng processed, Additional data will
not be mccepted at this tinie, When the: "listener” has

more data.’ If ‘more datu/ Is avallable, the sequence s .
repeated, - | -' ' ’

|
f

3:192, Figure 3-25 shost the timing sequence for the

does nat accompany the ASCI instructions,

used by an external controller to interrupt and unz *dress
the 3570A and all other instruments on the data bus, The

3184, Synthesizor Contiol Lines.

3.195, The following paragraphs describe the functions of

the various Synthesizer Control Lines, This information
applies only when the 3570A is operated In conjunction oy
with an -hp- 3330A or 33308 Automatic Sy nthesizer, :

3-196, When the 35704 .and the 3330A/B te inter-
connected with the hp- 11.:36B Mulil-Unit Cable, there are .
sixteen ' data lines tht go cirectly between the two . -

clude. twelve binary-coled Sweep Lines and four Comprol

3-197;'*_8wu'b= Lines! The twelve S\eep Lines cre 84.2.) | .

T L co e
‘ —————— .

NP U

P, P - . .
N S : FE T s
[ Vi EE v R
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‘ Model 3570A } REMOTE PROGRAMMING Seetion 11
f E ‘ :
R ‘ PESPONSE ENANLE S N
! ‘ : ! b
- " DATA LINKS ' '
. ) . ! ‘ i . ﬁ
ADDRESS DATA ,—] _ PHOBRAMDATA
7 DATAVALID IFRGM TALKEN} 'J ‘
INDICATES YO LISTEN - INEICATES YO LISTENER

RGN THAY DATA b5 AVAILABLE,

o

THAT DATA IS AVAILABLE,

P )

- B T INDICATES LIaTANER L, | IXRICATLE LISTENES I8 BUsY IHEICATES LIGTENER ML »an EELIBIE &0 IE RUSY

S 1 : D WILL NOT ACCEPT ANY " ARD WILL WO ATCLPT ANY

i ‘ I ‘ B ACCEPT WORE DATA. iDL A : (Autvr»en: pATA Db LG

' Sl (momLIsYENER, o

INNTIATED BY DATA VALIDI
r " INDICATES LISTENES 18 FINBIHED | - INDIEATES LisTenER S | -mmrmmu{mnns‘rlmsum INDICATES LIBYLEN |6 !
b g HRAC ¢ PROCSBSING DATA, PROCEBSING DATA, PADCESTING DATA, PROCESIING DATA.
Woman,

count from 000 to 1000 as the frequency or amplitude is
incremented from miskmen to maxtmum, - -, "

3198, Allhough twelve Sweep le"aré‘n'vﬁilnbié: :6nly
four are nctually used in the 3570A, These are the ¥800",

~ In the 3570A, these Jines are used to jndicate Fyyp, Fe
(center) and Fy,y for groupdelgﬁ'mensuumepts and

3. marker generatfon,

~_making group delay  measurements where the 3330A/B
o must be_sweepl_ng to obtain n_dglny. presentation, _

13200, L9® Line, T LG line Is a flug output from the
. 7.3330A/B. This In- oes low every 1, 10 or 100 sweep
_'v . stbps,) depending. on the number. of sleps selected on the

.

") chropizs the generation, of markers avallable at the Z AXIS
OO OUTRUT,
© " '3201, MCNTRL and MCMP Lines. The MCNTRL (Mes-
.. surement Control) and MCMP (Measurement Complete)

b

g " sweep rate of the Synthesizer, Synchronization is required
4 /10 ensure that - the 3570A samples. and completes a

Lo measurement at cach sweep slep, . -

- : 3.202, The Mm_hrgment Contml line (called _St?p Ready

-

A

g " ‘ f‘ L -'.f'~‘;‘ ;'-Artisan;Tecﬁndlog!y-G
I VRS DLRTES 7 R PN P

"< Figure 325, Timing Sequence {LDAV, HDAG snd HRFD), .

Pegardless of the number of swaep'steps, these lines always |

o 400", 200" and “100" jines which comprise the hun-
- dreds and thousands digit in the connt frem 000 Lo 1000,

_ 13189, LZAP Lins, The LSWP (Sweep) line Is an output
% flag from the 3330A/B which goes low tu Indicate that ftis . -
sweeping, One function of this line is clearly visible when

' voel i3330A/B, In thé 3570A, the L@ line s used to syns

74 i lines are used to synchronize the 35704 sainple rate to the
-, leletype keyboards,

R i
in 3330A/B) Is un outpiit frons the 3330A/B to the 35704,
This ne goes low ut each'sweep step and remalns low for
- the period of the step, (The step perlod s determined by
the ‘TIME/STEP setting on the 3330A/B,) The 3570A doys
- not saimple durlng the step perlod, At the end of each step

- perlod, the ‘Measurement Control Jine goes high, allowing

- tha .3570A 1o begin. moking a smeasurement, During this.
_Hme, the 3570A holds, the Measurement Complete line
(called Sweep Inhiblt in 3330A/B) low to prevent the

3330A/B from going to the next sweep step. When the

- 3570A has”completed the measurement, it relenses the

Measurement Complete line - for npproximately 40 psec, L

allowing the 3330A/B 1o proceed 10 the next sweep © tp,
Figure 3:26 shows (he #iming sequence for the Mensures
messt Contral and Measurement Complete lines, . -

3203, Tie ASCH Formet.

3-204, The name ASCII is an pbbreviation which stands for
‘the Amerjcan Standard Code for Information Interchange,
The ASCII code Is universally recognized and §s Widely used

in the flelds of communieation and data processing, ‘

3205, The’ ASCII code Is & human-oricnted machine
language and as such, takes the form of a 7-bit binary code
representing characters such us letters of the alphabet,
numbers (O through 9), punciuation marks and symbols,
Many of the symbols are machine instructions found on

3206, Each instruction that fhe 3570A can recognize
(Table 3.8) is represented 'by aw . ASCI character, For

- example, the 3 kHz Bandwidth Is represented by the letter

327,

¥ o L

P . o ‘ : L : . ;
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5;.31!6:; m a ‘ | - REMOTE PBOBHAMMINB Mode 3570A
! ! - bl ASCH \
WM ey Char, Binary Qe Instruetion .
| ! R 10010)) 133 3 kNz Bandwidih

L g

e

NP remcn
: i -
i L |
WA AT CouP P b S
. 1 .
] e »nfwwm:i | s s st I
o : Al

il ; }D

! | .
‘MEASUREMENT COMPLETE LINE GOES HIGH,
ALLOWING DIJ0A/B TO GO TO NEXT BWEEP
 GTEP,. MEASUREMENT CONTROL LINE GOES
' ' ‘,_ﬁleiﬁgsgi:g REMAING LOW FOR THE P§HIOD OF .

MEASUREMENT CONTROL LINE GOES HIGH,
INITIATING THE 3570A MEASUREMENT CYOLE,
'THE NA30A/B GWEEP IS INHIRITED UNTIL 8670A
'COMPLETES MEASUREMENT, vt

EASUHEMENT COMPLETE LINE AGAIN GOES
IGH, ALLOWING 3930A/8 TO GO TO NEXT
BWEEP BTEP, . o

MEABUREMENT CONTROL. Lme QUES HIGH,
INTIATING THE 3570A Mm‘pnmenr CYOLE,

T,

o " Figure 328, Timing Begquance !
Foo . Memuraimans Complete,

: /
. i

Méasramnt Control and
_ : _R;’ilne' RELA’[IVE Amii_l"::i’udc' Offut mode |s represented
wet by -a pereepd “sign (%), Each ASCI chusacter, i tim,
_ - represents seven bits of “binary Information -_whfch.' wheh
S npplled W the seven. Data Lines (LD) thtough LD7) In the
.- 3570M, causelJt to execute a given inst
P h w’l_lh' the example, the letier PK» represents.a hinary code
D T SO |
7 LD7 LD6LDS
" Whep applled-fo the seven Data
| the 3kHz Bandwidth,

'LD5 LD4 LD3'LD2 Lb}
| e

.I.lncil,' this eode \{illl'ul'e\cﬂt'

i.‘if Lo ;fli“_ . -‘:‘1."
~ 3207, When the 3570A Option 004 pransnits amplitude, - ASCH caded Instructions or trahemit ASCI coded datn,

.~ phase or delay Information, the seven Data! Lines function
, - 'ns outputs, In this case, n bindry ‘code on the data lines -
©1e 0 represents munumerieal 'digit, polarity sign, comma or
i teletype Instruction (Pargraph 3:235), B

Co 3008, The ASCH Instnietions and ‘ASCII outputs sre fn o -
R -.7-bit parallel, word seria) formnt, This imeans that only one
“ 7t instruction. or one 7-bit character Js present op; the
Ao DetaLines at any given e, Data Js trapsmiited, and
o recelved In a siring of 7-bit ASCII ¢hardcters,
Si e R RTIRg R AT .

"1 320, Cotel Codes, For canvenlence, the Blnory code fof
«' 7 euch ASCHL charaster Is expressed In’ the form of an Octal

!,cﬂd,t\'

M

X R L
RO : R § b . B . B

: Ve A Ty
4 L iy,

SRR

) —Antisén Tethnology Group - Quality Ins;trum_en:taitionJ .
e nto o . o LD

ruction. Contining

3210, When pmgmmmm'; the 3570A using 8 Marked Card
~ Programpmer sueh. as the dipe Model 1260A, 5t is necessary
to convert from oelad o binary, This is » dmple procedure
vonee the relabionship hetween the two is understood, The
relationship can hest be fosirated by copyerting from
binary to netalt :

Bihary Codes 1001011 (1)3 Octul)

- The lﬂmuy eotle [s Mrst divided nto three seetions:

D7 D6 DS DY - D3 D2 DI
T S S A

Each section represents o dight of the octu code, Storting
from the rght, bits DI » D3 vepresent the Jeast signiNeant
digit (3), bits D4 » Do'represent the secopd significant digh
(1) and D7 Is the most signifieant digit (1),

3251, Stasting with DI, the hinary bits are coded In o
b2+, 102040, 100 seynence with esch Octal digit
equaling the sim of the binary-coded bitst

oo bs e oo @
umou | »40“"20» u|0u u4n uzn llln

By ) 00 ) o L

Ocnal | ! 3

l.

© 1 32102, Figure 327 thows o sample macked card containing

severa) nstruetions, Any bit that s marked represents p
Jogieal "1 while any bit:left blank represents a Jogical *0",
Note that the marked card also has » 200" bit, This bt is
not used for any of the ASCI codes, It Is, however, used jo
ve-an LMRE instrpetion which allows the instrument to
-be addyessed or Unaddressed (Paragraph 3:-222), The 3570A

_must always be properly addressed before It will aceept

3219, Addresing. .

A L8 “The 35704 s designed 1o o:pernie on o pniill’ei bus

structure with other insiruments having the same coptrol
scheme, For example, Whenithe J570A and the 33208
{Oplion:007) or 3330A/B are interconnected with the hp-
112368 Mult-Unit Cable, the Remote Control lines of the
two [nstruments are connected in: parallel, allowing hoth
Instruments to, be cantrolles: by a Mingle card reader or
.. other controller, If desired, as many us .thirteen - other
" Instruments could be added vsing the Jip- 10631 HP:B and

the -hp- 11235A Adapter.

. A215, Stnee all fnstsuments on & bus share & conmmon set

St . ’ i ll
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© Figure 327, Blrﬁplu Marked Card « Instntctions,
j .

of contro) liniu, the controller must be nble to direct e
Now of ASCIE codud data to nnd from Individual instra.
ments on. the bus, This Is accomplished by gving esch

(instrament on the bus o different address, The oddress fsn

Thit ASCHL code that-a gvep instrument recognlzes and
responds to, coe

i

3216, When nddressing an lnslr'uménl. the éunlmller 'yullr.

- 4he IMRE line Jow to ablaln the sitentlon of all sy
ments on the bus, It then glyes the ASCI code for-the

instrument belng addressed, When the nstrument acknowls
edges recept of the uddress, the controller releases the
LMREline, . g _ }

3217, The 3570A Option 004 fs & two-way Instrument, |

That Is, It recelves ASCII Instructions and transmits ASCI
data on the seven Data Lines. For this repsop, it has two
addressest u “listen” address and a "tplk” address, When
addressed 1o listen, the 3570A will necept ASCIL Instrue.

Alons os outlined in- Peragraph 3.226, When' addressed to
Madk”, it will transmit emplitude and
information in the fornmat desceribed In

se {or delay)
mgraph 3241,
Insiruments hol equipped with the Isolated HPIB Two-
Way aption (Option 004) eannot transmit ASCIE date and,

- therefore, have only a "listen nddress,

" 3218, Changing Addrasses, The 3570A s shipped from
‘the Taclory with a “isten” pddress of 041 Octal (ASCH

“Charseler 1) ond a “alk” address of 101 Octal (ASCII

Characler A), If desired, the sddress can be changed by

“changing the position of five jiimper plugs on the Address

- Recognition Assembly, A33,

" 3-2.19.'Figure 3;28 gpmnlh; a list of the varlous nddress
", codes available and ustrates the method for changing the

. address, Note that the “talk" address is always determined

br the "listen” addyess set by the jumper plugs, “/hen the
“isten" address Is changed, the Mtalk"” nddress also changes,

= “When changing addresses, be sure that the pew address does

hot conflict with the address or nddresses of other

.. Instruments on the bus.

C o
i i .

o
L ."; o
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ACLKTES CCOX LiRNID -
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QOCTAL 0QTAL ADDREGS
LISTEN TALK CODE
ADDRESS ADDRESS | 6 4 3 219
mmg
040 100 00000
041 100 0000
042 102 009 10
043 103 0.0 0 1)
044. 104 noroo
-04b 106 G010
046 106 0110
047 107 co1 11
0RO 1o 01000
05} " 01001
052 112 01010
063 113 0101
064 ¢ 114 01100
086 116 01101
066 ' 16 D1110
- 067 117 o111
Q80 ' 120 10000
06} ‘ 121 1000
082 122 1001 0 .
063 123 1001
064 124 10100
£ 126 1010
066 B VI 10110
08y 127 1011y
070 130 11000 °
o 13 11001
072 . 132 110110
oo 7 133 11011
E 074 184 11100
: 076 136 11101
b 076 . 136 11110

Figure 3-28, Addrass Changing.

3-220. Addressing Format.

3221, Anytime n “listen” or “talk" sddress Is given, the
address code must be accompanied by the LMRE (Mulliple
Respopse Ennble) Instruction, The LMRE instruction fs
given by puling the LMRE line low (Paragraph 3-189),

i . | .

3222, In the »lip— Model 3260A Marked Curd Programmer,

. the *200" bit §s wired to the LMRE line, This allows the

o 329
Ly :




Section 11}

Pmmnuner to wve an LMRE Instruction by marking the
*200" bit which is otherwise unised, Figure 3:29 shows the
proper method for marking a card with s *listen” or k"
midress, Address codes weed n Figure 3:29 are 041 and
10}, sexpectively, ! '

# nqu-mh‘!ri-“! : _\"”" - — :

F o ML ar . P;

i — '«
NO. | BYKP | CODE (200 100 40 RO 10| &4 ¢ )
'l o4/ olw O ol O
ANV AWIJAL A =N E=]1=R=K.
3 e = = = = = ]
4 ne QY st [ O e S ovee [ w5 s Y e B o |
L) = - PR = [ e R s

1

- Figure 3-28, Markad Card Talk apd Ltmuf Addrass, |

3223, Clearing the Address, Opce the 3590A hus been

nddressed, Jt will cosstinue 1o “sten® or “ralk" until ft s

“unaddressed” oy cleared by the contmllc_r_."a’l'hlz meanns that
~ the 3570A must be cleared before atiempijng bo address

another Instrument, Conversely, other instry

cleared hefore pddressing the 3570A, :

b _3-224..Unnddr'¢§slng can be accomplished b

o a By spplying an “unaddress code® (sccompanted by
o -an LMRE nstruciion), _ '

" b, By changng from Remote to Loval,

. e, By giving an LEOP (End (‘ﬂipﬁti instrietfon, (This is
. singleline fnstruction net avallable when using the shp-
- J260A Marked Card Programier) o

L dy By nddressing another lnnhun;cnt to “tatk" when the
33704 s addressed to *talk®, (Yhis is the oply case Where
“nddressing another instrument will clear an addsess,)

3.225, Asin nddréssing. there are two "unaddress codes™:

g "listen” unaddress code and a “talk"” unaddress code, The -

“listen" unaddress clears a Misten” address and the “talk”
unaddress clears n "“talk” address, The "listen® unaddress
code Js 077 Octal (ASCI Character ?) and the “alk”

. unaddress code is 137 Octal (ASCIN Character,_ ), These |

are peneral [nstruction codes that apply to all instruments

‘on the bus:and cannot be changed, The unaddress code

must always be eccompanied by an LMRE insiruction,
3226, Remot ASC.: Instructions.

| 3-227...Tnble 38 isa comb!ete list of the remote ASCII
. Instructions that apply to the 35704, These Instructions are

f

C ,_dlvidet{lnto l_hree_ca!ngo[ies;(

7 a, Front Panel lhklmcl}lou:.
L300 |

Artisan Technology Group - Quality Instrumentation ...
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b

(AUTQ) and the remote Measure Command (CONT

Madel 3570A

b, Specinl ln;trunltnns,

¢, Numerica _Dntn Entrles,

. 3228, Front Pansl Instructions, The instruclions that

contro) front panel functlons velate direetly 1o the conirol
settings on the frept panel, Refer to Figore 3 and the
General Operaling section for information copcerning the
varjous control settings, o

3219, Front panel Instructions can be entered In any order
desired by the programmer; Note that many of the
Instructions apply only to insteuments equipped with the
optional Group Delay, Limit Test and Offsel fentures,
These instrisctions will be Ignored by instruments not

- equipped with the corresponding option,

3230, Speclal Inatructions, +.>ell instructions do not
relute to the frons panel and are not a.llable in local, The
Speclal Instructions aret

a Address and unaddress codes (Paragraph 3.220),

all;.B)UmItl_’l‘csl' Moder OFF, AMPL, #/D (Paragraph

# lc‘ig)limlt Sweep Mode: STOP, NOSTOP (Paragraph

‘\ ; & Measurcirent Control! _AU'IO, CONTR,

e Mcasurpl Command, : B

3231, Massurement Control md Measurs Commend, The
© 3570A uses an intemnal sample gate to update the smplitude

and phase/delay displays at fixed intervals of 250 mpec (4
readings/sec), The Measurement Conirol instructions allow
the operator fo choose between the intemal sam l; gale

3232, When Repnote ofnrnﬁon s sclectﬁd. the 3570A

emains In the AUTO mode and the sample rate |s
determined by the Intemnl clock, When the CNTRL -

Instruction Is given, a hold is applled causing both displays
to retain the readings present When the instruction was
accepted, The readings will not change untii the remole
Measure Command (054 Octal) Is npplied, Upon reccipt of
the Remole Measure Comman, the Instrument will sample
one time and update both displays, The new readings will
’llmlli b: retained until another remote Meastire Command s
applied. - o :

NOTE

@ Durlng swept measarements, the Measurement Con- -
© ol (MCNTRL) instruction from the 3330A/B overrides '

the Intemal sample gate in the AUTO pode,

b In the _CﬂTRL mode, the 3330A(B will continue to
control measirements, however the 35704 will also - re-
spond 1o a remote Measure Command unless it is.in the

r

. process of makfng a meusurenent dictated by the 33304/8,

Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Model 3570A s REMOTE PROGRAMMING Seetion J1)

" Table 38, ASCI) Programming Codes e I nstrments equipped with the Isolated WP
: T™wo-Way option, the 333048 sweep will be inhibited in
Funellen . Octal Gode | ASQI) Charsersy the CNTRL, mode unless the 35704 Is addressed o Malk",
F"”"‘"'L'M_‘"Umaﬁm 3233, Numeri sl Data Entries, Numerlcn! duta entrles are
Ampliide Furcta 8 o 0y 8 used i 3570A Options 002 and 003 to store dightad offsets
102 o ;?d le?lﬂih&nits in men]mry (l;nragmphd:!-&sn and 3-14?).
: umerlcal datn must always be preceeded by one of the
Man/Tef Input Vollage 5 :;'Bm :g g fﬂllﬂWiﬂBt
Y 108 F
Bandwidih TR a3 K AMPL OFFSET (072 Qcial)
Iyl m ) @/D OFFSEL (273 Octal)
i UPPER LIMIT (074 Octnle
| Phawe i W e L LOWER LIMIT (076 Octif)
Phara/Deisy 5':." :3; y 3234, Nupterical data must be enlered in oyder, starting
o 4 . with the Most Significant Digit, Decimal polnts and leading
Frequency Biop B Hs i n 2108 wre assumedy do por enfer a dechnal point, the
: 201 yn R polarity sign ean he gven immediately before, hnmedintely
. SN 3oL 8 'unernrdurlnflhe data string, If a polarity sign Is not given,
Brap Mulllplier I 1os l posillvc polarity J5 ussumed,
S gm0 E | pwmes
_ X10W/X 1k 130 R - _ _ _
. Delay Mode EWEPT Y. v Eﬂbyt UPPER UMIT’ 159023 demu;. :
) : cw '?’ ) W $ Lokt -C ) ST RN + N A e
' - . 'f 4 L
Amgl Citmt he | s :; RJ@;;, ]
| rhemiostsyottwr  REL 047 L _
S AR _ 048 a ny e ‘
Fiw Offwt{Amg) ' 062 ' Iw P% 100] 40 RO 10| 4
Entr OfhtleiD) ' 'powes } C =A==
BPECIAL INSTRUCTIONS; S : LR =1 ==~
- Messirsment Contral  Auto s | N 2 DD’y - -
S e "y .o 4 1EETCIECC
Measure Commmnd T , s =)
© LimbrestMods  OFF . | o0 SPACE ¢ Doim s 0.
o A 2 v SO L ==
Liml Swop M vior 080 { | d == 8 0
Nostop 08Y ) X I X E==R
Unairom Cote I ) 10 r::.mc::::::c::
 Talk Adcrem ) e [ Entryt AMPLITUDE OFFSET 1.05 dB "
: u..nmm. '-'. . . o4 ,' ,'E:I.‘l"’," “‘;.‘i_ : " ;
NUMERICAL DATA ERYRIES; - i
' AMPL OFFSET 072 . t 5
/D GFFSET ] b ] 1
UPPER LIMIT 074 Sk o b
LOWER “FFser | o078 > T T — .
MINUS . oo g NO. |. STEP | CODE 200 100} 40 RO YO ! 4. )
| _ D Kisted o4 [ B lm o Slo o -
¢ i 0 e gptzloza|lo ole m wmlic & o
g gg g ! ol oiew 0o o
4 084 a 4 Oaggmm--::m-mm
H o . ANASREE T SRR )
! _genr__ ; K : ol o oo o
0 on 9 7 FEEEEEE =S
- s ool oo

3-31

' Artisan Tethnology Group = Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.rtisantg.cord



 Seetiop I : REMOTE PROGRAMMING Model 3570A

- 3:235, ASCII Output {Option 004 only), - 3240, I the 3330A/B is not used or Is nok sweepingt
N . , . l

3-236, When properly addressed and controlled, the 3570A ENTER: 1) Listen Address

Option 004 Wil transmit amplitude and phase/delay Infor. 2) CNTRL Mode (Octal eade 117)

mation In a Pbit ASCI character format, Data s trans- 3) Measure Copmuand (Cetal code 054)
omitted In- 7hiL parallel, charncler serlal fashlon as cone ; 4) Listen Unaddress

tralled by the HDAC and HRED flags from: the “listener” 5) Talk Address -

(Paragraph 3-190), ' : _ . _

o gfmn recelpt of the remote Measie Command, the 3570A
3.237. Initiadng the Gutput.Cyde, In order to obtain an Il sample one time and update the data lo be transmitted,
ASCII ontput the following conditions must be met} It will retain the new data uptil gnother remote Measure

addressed to Malk",) . 3570A stild in the CNTRL mode, tie sequence [sus follows
b o ‘ - | , _ .
¢, The 3570A must be addressed to *talk" (Paragraph ENTER: 1) Talk Unaddress
3:217), - 3 L 2) Listen Address :
S : o 3) Measure Command (Octal cade 054)
3-238. When the 3570A Is interconnected with the hp . 4) Listen Unaddress '
" ,3330A/3 Automatle: Sypthesizer and the Synthesizer s - 5) Talk Address

“sweeplng, the output cycle is initiated by the Measure o ‘
“Commund from the Synthesizor (Paragraph 3-202), When  This sequence must be repeated each lime an output string

- 054), The following: pmgn:rhs outline the instruction  3570A transmits o serles -or “string” of T.bit ASCI
.gequences required to Inftlate

" The 33304 or 33308 Automatie Synthesizer must beused are separated by a comma, Each charucter string Is followed
 and st be pweeping 1o obtain an ASCIT outputusing the by tWo teletype CTTY) instructions; Carrage Return (CR)
- hpr 3260A Marked Card Programmer, - ‘

-3-?39,' JF the 3330A/B s sweeplhgt - 3242, The base formats for Amplitude snd Phase and

. 2) CNTRL Mode (Octal code 117) -l
3 USledun‘ddm“ . : e s b B’Wl)llnl‘::u;l i lu;unl h.l.:l [ I l':“'.r
4) Talk Address el il ol o S -’[:- ] et
falk. :
. o _ Aonghinde 10 Py
o : . ' . : : Amphinde Drisy .
e byt Ty S G R CEr L

" CW Delay Mode)®, The 3330A/B will not go to the next - / B
sweep step until all data has been accepted by the  Amplitude and Phase readings are transmitted in fixed- ~

- Mags from ‘the “listener” which, ‘In turn, control the displays, The order ist Polarity Sign (SON), Ovemange *1" |
L zl;ﬂ;gl;oﬁlogpletg (sweep inhibit) flag from the 3570A.10 . . (OR), D4, D3, Decimal Point, D2 and DI, Delay readings

~ amplitude on the fifth sweep step {sixth point) and then weitsundb - the decimal polnt must be moved to the rght (toward D1)
- reading, This doss not effect the cutpus format axcept for the time 10 obtain the correct delay reading In microseconds. This !
__dluv between the ;mplitudn output and the delay output, :

‘ 4 , Commang |5 nrplled or until the “talk” nddress Is gven,
8, The Remote Enable line (LREN) must be low Upon receipt of the “talk"” address, the 3570A will iransmit
(Paragraph 3-189), .one complete eharacley string as coptrolled by the HDAC
o ' and HRFD fines from the “listener”, Once the complete

b, The J570A must be In the Contpolled (CNTRL) characler string has been pecepted by the lisiener”, the
mode (Paragraph. 3:232), When the CNTRL mode Is ' 3570A will stop transmisting snd walt for another remote
selected the 3330A/B sweep Is inhihited until the 35704 I Measure Commond, To obtain additional outputs with the

the 3330A/B is not used or Is not sweeping, the output - Isrequired,
cycle Is fnitiated by the alk" address which must be ' : | |
preceeded by @ remote Memure Command (Octal code 3249, Tha Output Format, During each ontput eycle, the .

% output cycle, ~ characters, Each character string contains iwo readings:
' - Amplitude and Phase or Amplitude and Delay, In both
cases, Amplitude Is transmitted first and the two readings

NoTE -
~ and Lne Feed (LF),

_ : Amplitude and Delay are s follows:
ENTER: 1) Listen Address . N

“listener™, This Is determined by the HDAC and HRED - - point potation, exactly as they agpear on the front panel

1 are ‘transmitted In' floating-point notalion, The order Ist

S o Polusity Sign, (SGN), Overrange *1" (OR), D4, Decimal

. IR - - 'Point;ﬁm;h D2[ and ‘Dl': In:;uedi;lely after Dl,nllhe 3570A

e . e oo tmnemits the Jetter "E” followed by a numerical exponent
In the CW Deiay Mode {10 step sweep), the S570A tranemits © (9 through 4).T1mexponentlndlc£u the number of places . =

the tenth sweep step [eleventh point) to transmit the CW delsy

‘ . differs from. the front panel display which is read In

: . i
|
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“Mode} 3570A

williseconds o wkeroseconds, depending o the delay

. - Tange, .
3243, When the optional Limit Test featire Is used, o

twoudigt Limit Code, representing “GO" “HIY or "LOY, Is
transmitied immediately after the Phase or Delay reading,
The Lhmit Code cop apply to Amplitude or Phase/Delny
depending on the progranmed Limit Test mude,

3:244, The Limit Codes are us followst
. o ) '

S . GOND, | im | L2
- nggh 0 0
. IV ,} ‘
o HLO" , 1 ;

PR

3:245, The bude formals for outpuls éoninlnins' Limit
Codes are os followst _ _ _

aseand it Tt
(Preceeded by Amplilude Infoimalion):

Limit Tesd | 1TV,
LTI LR ER LF -
LERLE L

. X ﬁl"
C Ohancleys [SON OR ) v MmN
o Oplens TR RaN N
Delayand i Yot - '
[Precetded by Ampllinde informalion); - ;
: Delay . Limds Test| TTY.

Ol (SON DR D4 D) DA ‘
Ot | & 0 )} 02 )3 14 15 M8 )7 )

.° 3248, Example Printouts, The followlsig are some setual
teletype printouts obiained using the 3570A ASCII output,

~ Note that the 3570A output must be converted from
.-, bit-parallel to bitserdal to interface with n teletype, ~

- Amplitude and Phaser
| =188.81,4163:45

REMOTE PROGRAMMING

D) “”i Ii'.l’l Iéglﬂl'-l.l"

.Secﬂun 11

~ Amplitude and Delayt

MOB.B1, =080 1 77ER

Anipluude and Delay and Linit Testt
»1lReB5,=08.252E1,00

Delay When 3330A/B Is Not Swesping (display blanked):
' =BB6s44,~B2.11ED

I

3247, Output codes, Table 39 Is u Vst of the various
ASCH characters and associated Octul codes used in the

3570A oulput, ‘
Table 39, ASCII Quiput Cody,

ASCIl | Detal
Chwsctar | Code

00
04
062
it
- 04
066
066
057
a70

;g‘“ v M - DS DT LTI
=]
=
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44, INTRODUETION,
" 42, This section coptalns 'n Simplified Block Diagram

Dezeription and a' Functiopal Deseription of the 3570A
analogseetion, © . -

" 43, SIMPLIFIED BLOCK DIAGRAM DESCRIPTION
o (Anzlog Section),' L |

,4'_4» Refer to the Slhipliﬂcx‘lf Block Diagrn‘ni, Figure 4-), for .

the fo_llowlngéd[scussiun. :

" 45, The 3570A anilog’ section conslsts bnﬂéﬁny of an
- Active Power Splitter, two [dentical Measurement Channels,

A und B, a 'Local Oscillitof, a Phuse Detector and an

Oulpit Buffer, ‘The anpicg (de) amplitude and phase
~~Information from the Quiput Buffer is applied to the réar

panel analug outputs aad to ah Analog to Digital (A to D)

Converter, The A fo D converter: digitizes the analog

- Synithesizer Is npplied to the Active Power Splitter where it

nzrlltudc, and _phase jnformation,, providing. the ‘binacy-
c -

ed data for the front panel digital displays, _

. K Lot : i 1 . ) , .
46, The O Hz to 13 MHz signal from the ousput of the
Is divided and amplified, producing two signals that are

- equxl In"amplitude and In phase, These signals are applied

* to the ‘A and B OUTPUT connectors on the 3570A front

- panel, The signal at the Channel A OUTPUT js used as a
- reference witlle the signal at the Channel B OUTPUT serves

1. as a stimulus for the network under test, The signals from

*, the extemal reference and test configurations are upplied to
the Channel A'and Channel B INPUT ‘connectors, After -
pasiing through a wideband Input amplifier, the signals in

. o0 . :

- ampl

. . . ! . ; ’ .
42, FUNCTIONAL DESCRIPFION (Analog Sctor),

~ Local © cllatoy (Paragraph 4-40),

Seatfon IV

. SECTIONWV
" THEORY OF GPERATION

each Measurenent Channel are mixed with o 0,0 MHz o
J3) MHz signal from the Logal Oscillator, producing o

100kHz (0,F MHz) Intermedinte frequency (IF), The
100 kHz IF signol In each channel is fed through a serjes of -
- bandpuss Ailters which provide the three selectable BAND

WIDTH settings, 10 Hz, 100 Hz and 3 kHz, The Ditered IF
signal Is then converted to u logarithmic value and applied
to an amplitude detector (withis Measurement Channel)

and to the Phase Detector, In the amplitude deleetor,'the .

signad is converted to a de voltuge that Is Jogarithmieally
Fmpnrllonn! 10 the amplitude of the Input signal, The
ogarithmic de voltages from both Measuremens Channels
are applied to the Oulput Buffer, In the Ouput Buffer,
.they are fAiltered, amplified and fed 1o a fupetion switching
clreuit where they are individually selected (Log A'or Log
B) or summed (Log B + Log A) and opplled to the A to D

. Conyerter and the rear panel AMPLITUDE FUNCTION

autpit, The Phase Detector senses the Hme difference
between the axis crossing polmts of the two 100 kHz IF
signals, producing a de voligge Bropnuipnnl to phase, This
valtnige Is fed to-the Output Buffer where it is Nliered,

fled and applled to the A to D Canverter and rear

punel PHASE/DELAY output,

5.
]

)t

\

‘4B, Pefer to the Functional Block Diagram, Figure 79,
. .For the following funetional description, the anglog section
of the 3570A is divided Into four sections;. Meastrement =

Channels (Parsgraph 4:9), Phase Limiter and Phase Detector

(Paragraph 4-30), Output Buffer (Paragraph 4-35) and

!
1

BT R TITrYY

. 0 p s By
. S

: : ‘i Lo e -
Actve TS '“..
k8 R I own .

1

N S

.
1

'.g,,"_ jlr-;w.‘.

S R

Figure 4, 3670A

‘ :
L el

|

Sinibliﬁd Block Disgram, '~ =
' : :':"’ Jl.': g :! . ::. ,_l] o]

i

t

i il “-‘.' ?
! [
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4-9 M’n;m'nmmt Channais,

4.-10. Rcr_cr: to.the foietion Mock Dlagram, Figure 711,
' Sinee the. two messurement channels sre fdentieal, the

~ following deseription of Channel A applies to bulh_ chans

nelsy;

L Ah), Each messirement channe b5 comprised of an Input

H

v

oo

- constant eugrent souyce for Q6, The .diodes CRS through
- CRBact ps transient proteetion for the Input Mixer, + "

- Amplifier and Reference Atsenvator, mi input Mixer and IF
Amplifier, three Crystel Fllters, Bandwidth Logle amd n Lug
Amplifier, The Input Amplifier provides impedance cans

~ verslon between the INPUT connector and the Relerepce

~ nttenvate the slgna) on the 1V range, The Input Mixer -
i mixes the Input’ frequency with the (Local Osillator

i

"*REF INPUT YOLTAGE Is set to 1V, In this mode K1 Is

Atfentator, The Reference Atenuator is coptrolled by the
MAX/REF INPUT YULTAGE setting and s nsed to

frequency prodiielng a OO KUz JF, The IF Amplifer
-containg the handpass Nlters used: for the 3 kHz BAND-
WIDTH setting, The 10 Hz and 100 Hz Bandwidths are
provided by the Crystal Fillers, The Bandwidih Loge
provides -further IF amplification, detects overlonds and

"~ provides the control signals used for Bandwidtly selechion, -

he Log Amplifier.converts the IF signal to o Jogarthmic
value, provides a delected Jog output for amplitude
' measurements und supplies a Nltered 100 kHz output for

. phase measurements,

212, inpus Amplifar (AY/AT7 Schematic No, 2), Refer
Ly 1o Figare 79 and Schematle
o, discusslon,

No, 2 for the following

H

4-13, The Input Amplmer_ fs . low nolse, brond-band

o amplifier efreuit which provides unity gain and impedance
~ conversion between the input connector and the Reference

Attenuator, CRI through QR4 are overdoad protection

i -,-_. + diodes, QI is o pegative feedback elreuit used 10 minimize

the effect of stray capacitance In the diode protection

clrenit.apd the InEul FET (Q2) circuit, Q2 is a low nojse
" high impedunce F

on the Input signal, Q4 f5 an emmitter-follower that looks

into ' constant Joad of 1,3 kilohms, The integrator efrewit
Ul and fransisior Q3 provide bjas stability forithe souree

g q[_QZ. QSis u constant curzent toprce for Q4, :

414, ﬁnhrnné’c‘Amnumr. The Reference Attenuator ls
Ased to ntroduce 13 dB of attennation when the MAX/

closed and the R13, R14 attenuaior resistors are xelecied (o

! " abtenuate the signal 13 dB (11,25 dB in 75 ohm option),

When K2 is closed, R14 is shunted and R13 acts as s feed
‘through resistor, Q6 Is a buffer amplifier and Q7 acts o5

! i
t

_ 415, |nput Mixer (AZIAiB Schamatic No, 2), The Input’

i Mixer {s comprised of two integrated circuits; a limiter (U))

©oand an mctive mixer (U2), The limiter converts the
. o200 mV rms;-0,1 MBz o 13,1 MHz stne-wave Input from

S tllie Iﬁcal Oscillator to twu square wave outputs (UL pins
an

-": ;7.5: 4’2 B [ R ! ! i C -

12) that are equal in amplitude and 180 degrees out

o : i _= 1 ',.‘ . L Ty
r Ll L D] h ..'-u . . ! .

T thoe insures o minimum londing effect

. output buffer (Q2, Q3),

Madel 3570A

of phare, These sqiarewive nuﬂluls nre used 1o drive the
doublebalapeed aetive mixer, U2, When U2 is properly
balneed, the ougput: (UL pin 1) s 0 compasite Slgnal
coplaining oply -the sum and difference frequencies, The
difference freguency Is slways 100 kB2, There sre Iwo
sofusiments wsed o belance the Input Mixert the RF
Feedihrough ndjusiment, ®9 md the L0, Feedihrough
adjusiment, R20, The RF Feedthrongh control |5 sdjusted
for minlmum feedthrough of n 100 kK2 input signal, The

L0, Feedthrough adjustiment Is perfarmed with the lnrut :

frequency set to 0 Hz, making the LO, frequency 100 kHz,

© Proper ndjusiment resilts fn minimum feedthrough of the

100 kllvE L0, signal,

418, |F Amplifier, The IF Amrllﬁcr portion of the Input
Mixer board Js comprised of a galn bontral elreuit (Q2, Q3),
a two stage IF amplifier (Q4, Q5) snd an outpdt emitier
follower (Q6), The gain control elreult is contralled by bit
-3 from the PS Register which, along with PS4, Is also nxed

to coptrol the Reference Attenuator of the Input Amyliﬂcr;

bosrd. When -PS3 Irhl;]n (0 V and 0dBm runges), the
overall gain of the:Mixer/IF Amplifier Is + )3 dB (50> ohun
* systems) or + 11,3 &B (75 » ohmy sysienis), When P53 is low
«(0.) V-range), the gain Is + 20 43, This mukes the full-seale
oltput voltage nt A2 pin | equai to } Vrmson all three
MAX/REF INPUT VOLTAGE settings, The IF amplifier is

- comprised of two caseaded RLC-uned pmphifier stages,

Each stage has n cepter l'rctiumcy of 100kl and p
~ bandwidth of 588 kHz, The IF amplifier Miers ovt the

© sum frequency from the output of the mixer, making the

output frequency 100 kHz, Variable inductors L2 and L3
are adjusted for peak amplitude of the 100 kHz IF signal,

The 100 kHz signal from the output of:the IF amplifieris .

applied.-to the Crystal Filters and to the Bandwidth Logle,

417, Crysta) Filters (A3, A4, AB/A19, A20, A2) Sche-
matic No, 3), Both measurement Channels contain three
cascaded Crystal Filters which are used 1o establish the
10 Hz and ' 100 Hz bandwidths, The 3 kHz bandwidih Is
established by filters on the Input Mixer and Bandwidth
Logie boards, Euch Crystal Filter can be divided into four
busle sectionst a crystal (Y1), a compensating network (T,
Cl, C2), n variable Q" switching network (Q1, R3) and an

T

4-1B, The crystals used in the 3570A are preaged at the

~ factory and are selected for o center frequency 'between ©
- 99,997,5 Hz to 99,999.5 Hz, The reason for using ¢rystals

with . center frequency slightly Jower than the required

.. 100,00 kHz, Is to allow the frequency’to be adjusted by

placing a “pulling” copacitor (C3%, C4* paralle} combin.

_ Hon) jip series with the erystal (see Figure 4.2A),

74-!9. The compensating network cnnsistingi of T1, Cl and
C2, Is used to cancel the shunt capacitance (C;) of the

- erystal and any additional cppacitance Introduced by the
conpnectors and circujt boards, Transformer T} functions as

an Inverter, producing a voltage that Is equal in amplitude
and 180 degrees’out of phase with the signal applied to the

~ erystul, The combined value of parallel capacitors, C) and
+~ €2 Is approximately equal to the shunt capacitance, The

t
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, parallel resonant circuit (C5, C6 and L1), On the 10 Hz

- Model 3570A

]

F . Wheret

P T ':
“resolt b5 that the cireuluting current Nowing through the
shunt eapacitance is cancelled,

v , ' [
420, With the nddition of the compensating network, the
~equivalent cireblt appenrs as shown fn Figire 4228, The

. capaeitor w0 grodnd, €y, represents the’ crystal shunt

capneitance, Cg, i purallel with the compensatipg capa-
citors, C1 and €2, The value of €y, is spproximotely equal
1, 2 Cy ar 40 pF, The 40 pF capneltance to ground hes an

- undesirable effect since it jiroduces high frequency roll off,

cousing the . Nlter skirts t0 be unsymmetiieal, This is
prevented, hovever, by ieluding Cy in a parallel resonant

Section JV

BANDWIDTH setting, iransistor O} Is goted o by n Jogle
signal from the Bandwidth Logle board, This places B3 In
the efrenit thus Jowering the reslstonce and nereasing the
Q, On the 100 iz bandwidth, each Crysial Mter must have
n center frequency of 100 k2, o bandwidth of 196 Hz and
n Q of 550,22, On the 10 Hz bandwidth, each Niter must
have u cenler frequency of 100Kz, » handwidth of

196 Hzond a of 5102,

A3 4.22, There are two adjustments on A3/A1Y and A4/A20!

clrcult consisting of €5, €6 and LY, The parallel resupant

clreult balunces out the symmetey of the filter skirts,
421, The ¥Q" of the Crystal Filter can be defined by the

equatfont | ,

) _ x'

. Q “T{' o
B ’ j ‘
Q = figure of merit :

X = renctance of erystal at 100 kHz .
R = resistance fo pround

. From this equation, ft can be poted that Increasing ‘the

resistance 4o ground Jowers the Q; decreasing the resistance
to ground rpaises the Q, On the 100 Hz BANDWIDTH

selting, trandstor Q1 is off and the'Q of the flter-is -
determined. by “resistor ‘Rl und the impedance of the

oo

the JOHz ADJ, (C1) and the 100 Hz ADJ, (C6). The
10 Hz ADJ, eapacitor Is pdusted for optimum symmetry of
the filter skirts, The 100 Bz ADJ, cupacitor §s ndjusied so
that the center frequency Js exactly 100 kHz On the
A5/A2) bonrds there §3 on additional network that s used
to insure equal galn when switching the bandwidihs,

4-23, The output buffer portion of the Crystal Filter board
Is & two-stage amplifier cirenit consisting of FET:- Q2 and
transistor Q3, This cireuit has a high input impedance to
rtc:;cgt the high impedance filter network from being
onded, C

424, Bandwidth Loglc {AB/A22 Schematic No, 3), The
Bandwidth Logie ‘board cap be divided inlo three sections:
~an IF omplifier (QJ through Q4), an overload detector (Q5
throught QB) and 8 bandwidih logie cireuit (U, U2). The IF
amplifier ‘consists of n jow-nolse differential amplifier
cireuit’ (Q1 through Q3) and an output emitter follovar
(Q4), The galn of the mmplifier §s ndjustable (R7) from
upproximately 2,6 to 3,2, The handwid') is 5,88 kHz os

' EFFECTS OF C, CANCELLED
A BY COMPENSATING NETWORK,
AT T T |
| )} |
. ! ..' b . | . cl ‘ ca* .
B § 'IOORHI ‘ bg_m__e. ARA l | 100 kHz :

L §F INPUT _l‘—[ A AR i ; =" )F ouTPUT

oo S 8 e o
:f]‘: .:-/' i l-—- — — r— p— l—-—n——' : )'
- : l;_: o : ‘ ' . | .
b . 3:‘3’5’,’.‘:‘,%'5""“'?5”“ *PULLING"” CAPACITORS
TR D SR ‘ T :_usfmesmTHExmL
R B . e . LOWER C, INCREASE { ...

R S ) o v l 0 o
B B © 100 kHz I[:Il‘- N " 100 kH2
S IF INPUT wr - IFOQUTPUT .
. N | : -  40pF !
i | s - C, =2 C, CAUSES

S HiGH FREQUENGY
vt ROLL-OFF., 0

Co Figure 4.2, Crystal Filtars, 43
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L of the pmplifier fs %\7 Y rm,

Seetion IV

mnplifiers Qput Mixer boord) nre ulso 5,88 kbz, Wilh

~three cascaded minpller. stoges each having u handwidth of

588 kHz, the overs!) badwidih is 3 kHz, This provides the
required bandpass ehvsacteristies for the 3 kUz BAND.
WIDTH setiing, The ull seale (0 dB) valtage st the uutpul

}

425, The overload detector Is a high gain, differential
Aplifier that compares the peak value of the IF signal at
the hase of Q5 to n + 4,6 Vde reference pt the base of Q4,
W the peak value of the IF signal exceeds 4,6 V
(3,25 Voms), transistors Q5, Q7 und QB are hinsed op,
causing the frant panel overload indieator (Agy, of Bgp), 1o
Muminate, The galn of the preceeding IF nmplifier s
sdjusted by observing the overloed Indicator, :

© 426, The bandwldth logic efrenStry Is controlled by bits |
and 2 of the PS Register which, in- turn, are controlled by

the BANDWIDTIS setting. In response 1o PS) dnd PS2, the
handwidih Jogic provides bandwidith selection for the

- Crystal Filters and the decading und drive signals (L10 Hz,

L100 Hz and L3 kHz) that ore used to enable the ZERO
controls on the 3570A front panel, :

427, Log Amplifier [A7/A23 Schamatlc No, 4), The Log

Amplifier is comprised of thres seetionst the Log Amplifier

(U1 thro US), on  wnplitude detector (Q), Q2, Q3, U7,

and Q5, Q6) and an IF amplifier (Q4). e log amplifier is s

hybrid circuit designed specifically for use in the 3570A,
. This cireuit converts the amplitude of the incoming IF

signa! to g logarithmie value, providing the 100 dB dypamic
~ range of the instrument, The control amplifiers are used to.
© gate on succeeding Stoges within the log wn,difer ns a

function of signal Jevel, The logarithmie signal from pin 1)

" of the log amplifier package is Altered thru the low pass

flter network (C26, C27, C28, and L3) und coupled

- through C29 1o the umplitude detector and, the IF

ampliffer, .~ -~ - _ s
428, The amplitude deteclor s a full wave rectifier clreuit

~* which converts the, 100 kHz logarithimice signal 10 s de
~ vollnge. The output “of the detector, & de voltage logarith-

mically proportional to the amplitude of the jnput signal, is

upplied to the Output Buffer (U7). Q5 and Q6 areused to

minimize lemperature drift,

429, The V¢ amplifier Is o buffer between the Jog amplisier .

and the phase Limjler, :

430, Phese Limiter and P_l;m' Detector,

4-31, Phase -Limiter {A13 Schamatic No, 5), The Phase
. Limiter is-comprised of a phase zero circuit (Q4, C2, R7)
~ and two limiter circults (U1, U2). The 100 kHz IF signal
*from the Channel A Log Amplifier'ts applied to Jiniter UI

through the phase zero cizeuit end emitier follower Q5. The

~“JF signal from the Channel B Log Amplifier Is npplied -
“directly ‘to limiter U2 through emitter follower Q6, The -
phase zero circuit contains an R/C network (C2, R7) which

permits the phase of the Channel A IF signal to be «djusted

. "using the 10 Hz, 100 Hz or 3 kHz ¢ ZERO conizol on the

.1
Sy

4

Mode) 3570A

3570A Tront panel, The § ZERO controls are enshled by
e respeetive LIO M2, LIOU Hz and L3 K1z loge sigonls
from the Chionnel A Bandwidih Logie hoard (A6), The A
and 1B Hmiters ore dual differentia) amplifiers which delest
the zero crossing points of (the applied ¥ signols and
produce synimetzical squareswave umrms that are imlted
to L'V pep, The outputs from the two Jimiters are A, which
I8 In phose with the signal applied to Chatnel Ay A which Is
18O deprees out of phase with A, B which is In phase whh
the signn! npplied 1o Channe) B and B it is 180 degrees
ot of phase with B, These signnls are applied to the Miase

Delecior,

4-32, Phase Detector {414 Schematic No, ), The squares
wave otputs from the Phase Limiter, Ay &, B and B, ure

applied 1o the level translator (U1) on the Phuse Deteetor
board, The Jevel trunslator Is comprised of two differsnthal

“amplifiers which convert the Jevels of the incoming sqare
“waves o Jevels compatible with the ECL Jogic used In the

Phase Detector, The outputs of the level translator are

appled ‘o four Exclusive OR gates in U2, The purpose of

the Exclusive OR pates Is to permit the Chanitel A signals,
A und A tote inverted when the » A PHASE REFERENCE
selting is selceted, Note that the Channel A signals are.
upplied to ank Input of thelr respective Exclusive OR gales
while the other Input of ench ate fs copnecied 't the
collector of Q. Transistor Q) Is controlled by bit 0 of the
PS Register which, in tum, js controlled by the PHASE
REFERENCE setting, When P'SO s high (A), Q) is gated
on, the logic inpur, to the Exclusive OR gates is low and the
Exclusive OR outputs are pot inverted, When PSO Is low
(- A), the logic Input is high cousing the Exclusive OR
outpuls to be Inverted, This offsels the phase seading by
1BO degrees, The remalning two Exclusive OR gates do not
invert the Channel B signals and ore included unly to make

- the gate delays of all four signals equal, _
433, The outputs of the Exclusiye OR pates are npplied to

two high-speed, ne-coupled J K flip Nops (U3), In the
upper J - K Nip Nop, the Q ontput Is set high by & positive
transition on A at the J input and fs reset Jow by 1 positive
trunsition op B (same as negative tronsition on B) of the K
input, Similarly, the Q output of the lower J - K flip flop Is
set high by a positive transition an A (same as negalive
transition. on A)at the J input and s reset Jow by a positive
imnsition on B at the K put, The Q outputs of the two '
fip Rops are 180 degrees ot of phase with the Q outputs,
Figure 4-3 shows the Q outpuls of the two Dip flops with
an applied phase difference of +60 degrees. From Figure
4-3, it can be noted that the 60 degree phase difference is
represented by the tinte belween points TP and T1 where
both of the Q outpulsare low,

4-34. The ‘Q and Q outputs of the two V. K ﬂip nubs are

applied to switching circults consisting of transistors Q2

lhmtg,h’()}) and FET switches Q10 through QI3. The Q
and Q ouiputs from the upper J - K flip flop conirol FET
switches QIO and QI 1, respectively. The Q and Q outputs
Lo the lower J-K flip flop control FET switches Q12
and Q13, respectively, When the Q or Q output is high, the
associated FET switch Is gated on, The function of the FET -
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switches is (0 gate cusrent from the two constant currepd
sonrees (U4, Q)4 and US, Q15), When FET switch Q10 oy
Q12 (controlled by Q antpuis) s galed on, a positive
voltage is developed at the Junetion of C4 and R43, causlng
the output of supping amplifler/integrator, U6, to go
nepative, Conversly, I FET switeh QL) or Q13 (copirolled
by Q oniputs) Is gated on, o positive voltage s developed ot
the junction of C3 and Rd4, cansing the owtput of U6 to ‘;u
positive, Table 43 s u truth table which Indiéates the
quieseant " voltage nt the output of U6 when varjous
combinations of FET switches ure gated on, With all four
FET switches being gated on\and off by the antputs of ihe
J-K flip’ Nops, the summed, integrated voltage ot the

*output of U6 §s proportiopal to the phase difference’
between the two input signals, A and B, The output leve) 5
©approximately 20 mVdr per degree, ranging from » 3,6 V nl
© + 1RO degrees to + 3.6 V ut + 1BO vegrees, This de ontput

_antnge)snppllcd ta the Qutpul BufTer, ALS, -

“Table 4-1, Phase Datactor Output.

A '”,”"ONF"D"'OFF‘ .

435, DutputButte, Y

436, The Output Buffer (A15, Schematic No, 6), provies -
noise Mltesng ond amplificalion for the e amplitude and .

phase information before it s applied to the rear punel

- apalog oulputs and the A to D Converter, In addition, the
_ Qulput Buffer contains clreuitry bised for the fropt pane

AMP, ZERO adjustments and provides Amplitude Function
and Phase/Delay switching. The Output Buffer can be
divided jnto three seetions; nofse filters (Q) through Q10),
amplitude section (U1 through U7) and phase/delay section

o(ue)..

i
. . H

- 437, The nolse. flters consist of p decoder/driver cireult

(U1, U2A, Q1 -Q2), FET switches (Q5 through Q10) and

“filter capacitors (C2~C4, C6 - C8, CY - C12). The decoder/ -
i driver cireuit s controlled by hits PSI and PS2 which are -
' controlled by the BANDWIDTH setting. The FET switches
“are "bsed to place filter capacitors §n or out of their
associated circuits in response to signals from the decoder/
" driver, Table 4-2 lists the condition of PSI and PS2 and the
- resulting states of the various switching transistors for each
- of the three B!ANDWIDTH seltings, . .

B
H

' IR . i .
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438, The amplitude scclhin 15 comprised of two de
amplifiers (U4, UB), Iwo leve) shifters (U3, US), u summing

amplifier (U7) and an amplitode switching cirenlt (K}

through K3), The de amplitude outputs from the Channel
A and Chunnel B Log Amplifiers are fltered and spplled fo

“the pop-investipg inpits of operations] amplifiers U4 and

U6, respectively, These operational amplifiers provide »
gain of 4, making the output leyel 100 mVde per Ui, The

‘Inverting Inputs of U4 and U6 are referenced o de voltages

provided by Jevel shifters U3 and US, Note that the de

© voltage from the Log Amplificrs ranges from 2,75 Var 0 dP
i to 0,25V nt » 100 4B, The level shifters introduce the de

offsels required 1o moke the analog outputs from U4 and

U6 range from GV nt 0dB to » 10V at » J00dB, The.
_amount of offset introduced by the level shifters can bhe

adjusted nsing the front panel AMP, ZERO controls, The
zero coptrols provide ah sdjustment range of spproximalely
£ 5dB, The outputs of U4 and U6 ure applied to the
Amplitude Function switching circult and 1o sumning

between the Log A and Log B inputs, providing the ontput
for the B+ A Amplitude Function, The Amplitude Fuper
tion switching cireuit (K » X3, U2) Is controlled by bits
PS6 and PS7 which are controlled by the AMPLITUDE
FUNCTION setilng, Relays K1 through K3 opply the

selected A, B or B+ A outpul to the rear panel AMPLI-
'TUDE FUNCTION output and to the A tu D Copverter.

".4-39, The de 'phnse_oulrut from the Phuse Detector s

fiitered und opplied to the dondnverting Inpul of opern-
tional umplifier UB, Amplifier US provides o galn of 2,5,

making the phase outpul 50 mVde per depree, Reluys K4

and K5 are used to apply elther the phase or deloy (from

 A24) output to the rear panel PHASE/DELAY ahnlog

output, Oply the phase outpit is applied to the A lo D
Converter, . - .

440, Local Oxcillator, o |
441, The puspose of the Local Oselllator Is to generate a

0.} MHz 10 13,) MBz tracking signol that s mixed with the
0 Hz to 13 MBz input signol in each measurement channel
to produce the 100 kHz IF, For the following discussion,
the Losal Oscillator is divided Into two sectionst the

‘Reference Geperator section and the L0, Generalor
section, The Reference generotor copsists of the YCXO.

(AL1) and the Sampler: (Al2), The VCXO and Sampler

~ " form a phasedocked Joop and generale a 19.9 MH2 refer-

ence signal that §s locked to the | MHz reference from the

Synthesizer, The L.O, Generator, consisting of the LO,
Generator, AlO, ond L.O. Amplifier, A9, mixes the
. 19.9MHz reference signal with the 20 MHz to 33 MHz
tracking signol - from the Synthesizer to produce the

0.1 MHz to 13,) MHz LL.O, signol.

442, VCXO [A11 Sshamatic No, 8), The purpose of the
VCXO (Voltage-Canttolled Crystal Oscillator) Is to generate

2 9.9 MHz reference signal thal |3 phase locked to the'. |

) MHz reference from the Synthesizer. The VCXO bourd is

; divided into two sections; a voltage-controlled Crystal
- oscillator (U1, Y1, CRS) and a voltage-sensitive flter (QF,

Q).

45
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~ simplifier U7, The output of U7 is equal (o the difference -




Sestjon I ; . N Model 3570A
Table 4:2, Nolss Filtar Switching,
Bwdwidh | P81 P82 | @ o2 03 @4 o5 ' @8 oy 08 Q8  ON
10He o 0 0 I | ! ) 0 1 0 ) n
100 Hz o 0 ) ' 0 0 0 ! 0 | 0 )
Cakbe |1 ! Y, y ) 0 0 0o- 0 0 0
. "]”"‘Hlﬂh# HOY Ly ”1”"0N;”0""Oﬂ: .

443, The voltage-contralled crystni osellator- is o base

19,9 Ml-[z_crdystn_l oselllator contatping o crystal (Y1), n
‘varactop diode (CR5) and o setive element (U1), The
“frequency of the oscillator is coptrolled: by the de bias
wpplled to the varacior diode in serfes with e crysta), The

‘amount of bias §s determined by the control voltage from-.

the Sampler, There are two outpits from the VCXO; a
19,9 MHz square wave (U} pin 14) which is applled directly
to the Sampler and a 19,9 MHz square wave (Ul pin 1)
which is Mitered by a two-pole bandpass Nter (C1) - Cl4
and assoclated cirenitry)'and appifed 1o the L,0, Geperator,

‘The signal applied-lo the L,O, Genekator s 2 19,9 Mz sine

,wave, The output impedance is 50 vhms snd the ouiput

level Is: ppproximnlely SOmVrms when the output ‘s -
terminated ﬁm 50 ohms at the input of the L,0, Generator,

444, The voltage scnsitive Alter, conshsting of Q1, Q2 and
nssociated cirenilry, controls the [esron;:e of .the phase-
locked loog as a function of the ripple voltage present on

the control signal from the Sampler,- When the VCXO.

frequency |5 19.9 MHz and Is phuse Jocked 1o a referepve
“on the Sampler board, the control signal Is 1 de level with
oply a slight amount of random nolse riding on It, The de
level is typlcally within' the range of > | Y 1o+ 1 V but will

vary - somewhat, depending on the sccumcy of the

19,9 MHz VCXO crystal, the | MHz reference apd on
circuit- parameters, When the contro} voltage Js o pure de,

transistors QF.and: Q2 are off and the Nlter response Is
determined by RE) R6 -and C3, The response is approx-

imately 200 Hz in ihis state, When the YCXO frequency
varles causing the Joop to unlock,:the control volluge
becomes an se signal, The frequency of the signal is equal
‘10 the difference belween the 19,9 MHz refesence and the
VCXO frequency, The signnl amplitude i5 spproximately
6V p-p, The ac signal turns on Q1 and Q2, causing Q2 lo
short across R1, The filter response is then determined only
by -R6 ‘and C3, This broadens the loop response lo

approximately 50 kHz, ullowing the VCXO to track the

control signal until the frequency is again locked on,

445, The ﬁh;king and output signais from the Synthestzer °

‘are - locked to u reference within the Synthesizer, The
‘Synthesizer - reference s used to penerate the | MHz

reference applied to the 3570A, Any frequency deviations

In the Synthesizer are, therefore, reflected by the ) MHz
reference, Since the VCXO frequency Is Jocked to the
1 MH2 reference, any frequency deviations in the Synthe-
¥

" maiptoin
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sizer will produce proportiona! desutions in the VCXO

frequency, Thus, the relationship helween the Synthesizer
fmqucncr and the YCXO frequency remuins constant,
ng the stability of the Network Analyzer,

.4'43, Sampler (A2 Schamatic No, 8), The purpose of lhe

Sampler s o compare the YCXO signal o n 199 Mih

reference and produce the voltage vsed o control the
~ VCXO frequency, The sampler Is comprised of a reference

generntor cireuit (QF - Q3, Ut) and the sumpler elreuit (Q4,
Qs’ Us; 04)» ) n

447, The highly stable | MH2 reference signal from ihe

Synthesizer (A12 pin 1) Is copverivd o o 5V pep seore
wave by QF and Q2, inverted by UIC aned applled 1o o high

speed decade divider, U2, The vutput of U2 js o 100 kHz

square wave which is npplied 1o a shprlng network formed
by the remuining gates in UL spd tronsistor Q3. Thie shaping

‘netwosk converts the 100 kEz squarewvave Inphs to o pulse

traln, contalning narrow (B ns) pulses that are rich Iy
hannonies, These pulses nre coupled through TH o the
sampler eireult, : a

A48, The sampler cireuit §s essentinlly o balaneed mixer
that Is used to detect any Jifference between the 19,9 MHz |

VCXO frequency at the collector of Q4 and the 195

harmonle of the reference pulse:lraln cnnrllcd by l’ll‘ﬂl .d’IEe.
y amplified by -

output of snn:FIc gate U3 is filtered by C

U4 und applied 1o the VCXO through the voltage-sonsittve

flter network. ' o
: ' l

|

448, 1,0, Generator {A10, Schematic No, B), The 1.0,

Grnerator is n double-bulanced, active mixer which mixes

-t 100 Mz reference from the VCXO with the 20 MHz
‘to 33 MHz tracking signal from the Synthesizer. The upper

sideband is Mitered out by o low pass Alter (LI, L2

C4 - C8), leaving only the 0.1 MEz to 13 MHz difference

frequency, This signal Is applied to the L0, Amplifier,

450, L,0, Amplmcr' (AD Schematic No, B), The L0,

Amplifier amplifies, flters and splits the 0. MHz to
13,1 MHz L,0, signal before it is applied to the A’ond B
Mixer boards, The added fftering mininizes high frequency

“gomponents that could produce spurious responses fn the
~IF seetions, The L.O. PHASE ADJ,, C6, is used 1o zero the
- phase difference between the two ontput signuls,

L A———
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f =  prereee | Jocal (Front Panel) or remote (11%118), Measurement duta is
. = the result of annlog-.o-dlghtal copversion (see Fifu:e 4),

A ' o The aniput from the Digial Seetion is BCD eoded Infanmy:

) | than, This informatiop is displayed br the Frant Panel and

| s also aecessible 10 remole devices through the HPOB, An

' b % Algorithmie State Machine, herenfter to be referred to s

) - _ - Isl‘l:c ?SM, is used 1o process informmtion within the Dighal
S ction,

i 4-64, ASM Concepts,

S 4S5 In order to gain an understanding of the ASM see.

O thoh, we will present some fundamental ASM concepts and
relate them to the ASM Iy the 35704, We will start with
the basic ASM functionnl devices and add devices to them
In a stepebystep fashion until we have o complete Algorith
mic State Machine, One device, whieh hins made widespread
use of complex ASM muchines possible Is the ROM,

P — 456, The ROM, !

g [ S 457, The ROM (head Only Memory) Is the basis for most
: o | : , ASM Janctiops, It Is n digitel device which is coded by the
TN I : : : manufacturer to glve o preset outpur for a specified inrut
s . " (see Figure 4:5), The input to the ROM for ASM applica.
R _ co - Mons s ealled o STATE or ADDRESS, Actlvaling an -
T L addrees input allows o ROM to trapsfer stored information
A — to the a‘tput Jines) The address Input for ROM's In the
. A . 3570A has - eight lines, Each line represents one digital bit
~ . Figure 43, Phass Diffarence + 60 Degress, . Inthe address so there are 2% or 256 combinations of input
S - » St addresses, An nddress [s a locatfon In the ROM, therefore,
4.51, THE DIGITAL SECTION, .. there are 256 locations which contuln data, Each ROM has
o c . . ; an enable and an Inhibit put which may be vsed Lo gate
4.52, Cenanal Dmtjptlnu. _ . “the ROM outputs, The output of the ROM's in the 3570A
T : : . ~ - have four lines, 'Mhcrefore, ench ROM has 256 addresses
453, The most important fupction of the Digitat Sectionis ~ which contaln four bits each, The output from the ROM's
" providing the internal timing and command signals which  are used for two purposest o
_ aperate the instyument, These signals are derived from fwo R : : :
- t]‘:p“ of information fnputs, One fnput §s control dataand = 'a, 'To provide o new nddress for continued ASM opera-
: ~ the uiher input Is measurement data, Control dats can be tion,

e v

R f. N — ‘ XYZ:
' , _ : A : )Y oUTPuT
. PH‘SE : : ’. . k ‘ . . .
,'.‘ ‘SA‘ _ BANDWIDTH < ‘ALGORITHMIC (‘ . . ‘

. ANPLITUDE

i

conxg'_r:n

33308 .
FOEDUENCY '
- SYNTHESBIZER.

V'I

CONTROL BTATE’
MACHINE

FRONT | /-
Clmnec K mep

: | , . J \ y SR
., 1 - N . AR R ‘ . o s
L Lo T " Figure 44, :The Digital Section,
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1 b, To provide command signals to opernte other devices
U dh the digitad section, . .
~+ 'Ta sumimarize then, cach ROM has 256 storage loentions,
-~ Each sicrage Jocation contains a fourbit code, For each
~Input (or state), there s o fourbit ontput and the output

s -controlled by the enable and inhibit Jines, The output

~may be used for command signals or next state,
v 458, Prasant State and Next Stats,

- 4-59, The -Contro) Section of the ASM s one or more
. ROM's whose otitputs are:fed back into their inputs ina

controlled  sequence (see Flgure 4:6), Ah Intermedinte

" device Is Inserted I the Jaop to avold race.conditions and .

provide state control, This device e called the ADDRESS

LATCH and |5 gated by the CONTROL CLOCK, Op a
signal from the Control Clock, the Latch:inputs are trans- -

ferred to the Latch oulputs, Thus, the Latch divides the

s feedback Joop Inlo two sectjons, The Input to the Latch fs
- called the NEXT STATE and the output from the Latch is
. cplled the PRESENT STATE, For example) if ench Jocation -

in the ROM contalned the pddress of the next locatlon, the

v

Bection IV |  Mode) 3570A
LOCAtoN
IN ROM
QUTPUY ]
CoNTROL N
R
ApRREpS O  ||oueur ) wewr i —- T
— M e
i MCATIONI_:]
| 2o0e F—’
' : ! L
BINPUYS DETERMINE
} OF 258 LOCAY|ONB ;
i ISTD B AR
]
L . Fliguneds, Thepom, |

{

entire contents of the R(;’M wobld pass throngh the Lateh

after 256 Contral Clock,

wises, The PRESENT STATE Bus
lines serve two purposcs/ .

a o provide nn ddress for the Control ROM's,

b, To provldé‘ addresses to the Decoding ROM's which

produce Instriment/instructions,

“The 3STOA aetuplly uses three ROM‘; i the Conirol

Section with thejy Inputs cannected in purallel ncross the

‘Present State Bus, The ougputs are used for Next State and
- Decoding ROM inhibit commands, :

Mﬂ _ Dimi ’;}d Alﬁm’m Addresing,
461, Why do we have direct and altemate sddressing and

~what does 1t/ do? Without this modification to the con-
troller, the ; ly type of program we eould hove would be s

fixed sequence loop, (A “program™ is an order of events.
In ASM, c?ch sfate constitutes un event,) This lonp would
anly need/the clock Input to the nddress Jateh for it 1o

‘_mnction.fDlA (Direet Alternate addressing) allows s to

..‘f" . . t

| .
) : tovma
'8 ) . fapex LAY
; : PEDHIN :
' ) i (114
| ' | rom ROM
'

Tibenday e ow b

1

/
T
o Vil
N LI UL . . N >
f[ I SO I SO Y S
oo et SBH | 1

: ~ |rom | | rom | [Rom]'
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;hnlmi Mok li L ]Jl
|

AP R Eya b s 'DP! » iy

"+ Artisan Technology Group - QUaIity Instfumen_tation‘-.... Guaranteed | (888) 887'SQURCE | www.artisantg.com”
T . ] o e . e, . : a :




~ Mode} 3570A o i Seetion IV
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‘change the sequence of the program, For example, suppose
~we Jiad three operations which we would Iike our controller
to direct, The sectlor: of the proernm which performs an

- opeyation. Is called n subroutine, Without D/A addressing, -
" we would have to executé all three subsoutines In some
_ preses order, With D/A nddsessing, we can perform the sub-
routines Jn any.order or skip routines, The way this Is
~ gecomplished [s-ns follows. The six Jines that, go belween
< i, the ROM's and the Address Latch form the six most signifl-
,','” % cant bits of the Next State, Four lines from the ROM's go
Yol T to'the 'A DIPLEXER. The D/A Diplexer selects two of

b Ryl

- —

Figurs 47, D/A Addrilllng. '

the four lines and outpuis these to the Address Laich,
These two Jines form the Jeast two significant bits of the
Next State (see Figure 4.7), Therefore, two of the four
'inruu to the D/A Diplexer form the Direet Address and the
other two [nputs fonn the Alternate Address,

482, Quaiifiar and Data Salsctor,
463, How doss the DJA Diplexer select the Direet Address

or the Altemnate Address? The Input which contrals the
'D/A Diplexer s called the QUALIFIER, The Qualifier s

L i

o

5

INPUTE

PRESENT BYATE “TO ROMS

coNTROL |
SO

D/A

| rnom oEcol _
1 " DIPLEXER

!

} DATA . ©.
SELECTOR

ADDRESS
" LATCH:

¥

NEXT BTATE &
. OUTPUT FROM
CONYROL ROM

'_\r"lNHIBII’ COMANDS

. 1
: : K LI
f . . : . -

3
INHIBIT TO

Y.
INSTRUCTIONS

[ | ' QUALIFIER .

. INHOT ourPUY

L

DECODE ROMS

370 B _dsze

) o F_'fnun 4~8; Ouillficr and Dats Selector,

49’

Lt
|
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Section IV

i ouipht from o deviee ealled DATA SELECTOR, The
Dot Selecyor Is o multhinpur 1C with one ontput, One
- Input Is selected.at o tme and Jasts for-one state perfod,

The Dnta Seleetor and Js Quakifier vuiput are the means by '

which the eontraller cheeks the status of external fanetlons
(see Figure 4:8), The Qualliler ns one ollier funetion, The

DA Diplexer has an INHIBIT omiput which goes 1o the:

Decoding ROM's, The output s selected from one of two

lines which are inhibit commands from the Control ROM's,

Therefore, the Qualifier ean selnet w jump to 2 new subrous
: filnc ar inhibit an istrsethon from the Decoding ROM's,

A-84, The Decoding ROM's, |
65, The Décoding ROM's sre (he output Instraction

devices of the ASM (see Flgure 4:9), The ROM's nre con»

neeted n parallel neross ihe Present State Bus, Unlike 11,8
_control ROM’s the Decading ROM's ean be inhiblted from
“outputting instructfons, This could - take place during »
Jump.ts a pew subroutine, Since ench ROM hins four outs

Y Mode) 3570A

tion through its Becading ROM's In the fopm of Instrue
‘Hons, Another device which works in conjunetion with
hotly the inpup b output of the ASM is the Rcrls!cr, The
Register hus many uses, Aimong these are eolleeting dota at
o common point for testing, doing mathemotieal muntpuln.
ton of data, and maintalning temporary storge of data,
Some reglsters have poarallel fnpur gnd ontput enpabilities,
but all reglsters have an Input and/or outpit with the Bus
System (s Jine which allows serial transfer of data), The
Reglsiers input and oupiit datn with the Bus System In n bit
serinl mode, ANl register interfacing with the Bus System js
accomplished dusing one Contro} Cluek perfud (see Flgure
4-!0?. A REGISTER CLOCK |5 used to provide a common
synehronous signal for the reglsters to shift thelr data onto
the Bus System or necept datn from the Bus System,

466, The Register Clock and Contro) Clock, '

469, We have ulrcnd)’_cslhhlislicd thet each state Just for
uhe Control Clock periad, The length of the Control Clock

. pusts; theye ca be sixteen different combinathons of Instsues
* Hons, For inssructions which are used often and in conjune.
© Hon with other instruetions, the output from the ROM may

period depends on the nmber of Register Clock pulses
which oeeur diring that state, Therefure, the Contro) Clock

S0ffice nlone, For instruetions which are used less fre.
‘quently, the outpuits from the ROM may be connected to
MULTIPLEXER, The Muliplexer will provide sixteen
mutuplly exclusive outputs, It is important 1o remember
that all ' ROM outputs and each Multiplexer output Jast for
- one State fntervel (oie Contro) Cluck perfod), One signifl
“cant-fupetion of the outputs from the Decoding ROM's is
“tocontrol the REGISTERS, - j

_4»36.'1’!1: Registers, . b |
467, The ASM which we have bullt so Far can fnput Infor

» wation in the form of Qualiffers and It can output informo.

perfod cun Just from one to sixteen Reglster Clock perfuds
{scc Flgure'4-11), The number of Regisier Clock pulses s

“controlled by n presetsble counter i the Regster Clock

Control Cirevit, The presetable counter elreult s fashioned

(50 that it sutamatically clenrs Stself when sixteen counts

have oecurred, For example, in order to count one Reglster
Clock pulse, the number fifteen Is entesed und e colpter
presets )sell to that inpus, If four Register Clock pulses
were needed, the Input. to the counter would be set v
fwelve, The number which s used for presetting Is n

- ougput from @ Decoding ROM fn the ASM, The Reglster

Clack: nutput s conneeted 1o a control eirenit for eaeh
register, : :

! S L STATE DECODE
o= : = ‘ =
. ¢ i / Lo B Co ' ._'! \ . - . . i . . 1 38
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i oy , Figure 4.9, The Decode ROM's,, }
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Figure 4-10, Exampls Rugister,
. Jmaglne a train of datn bits leaving one register on the right
e ' oo side and entering the receiving register on the Jeft side, the
R e ’ duta progressing to the night In both reglsters, If both
% aor T | ‘ I registers could hold sixieen bits of data, then the complete
' L inforzantion transfer would take place In sixteen Register
"R _ Clogk coums, After the transfer hos tnken ploce, 'the
-"LJ—L_I'_I_I_ Control Clock Wil retum 1o its inftinl point, So that infor
oy s ' mation may be retained for repeated examinotion, some
' yegisters have a Control Circuit which allows birs to be

" Figure 417, Reghiter Clock,

470, The Rsyivter Control Circuits,

© 471, The Register Control Crcults convert Shstruction

commands into operational signals for reglster functions,
The Contro) Circults are ensily identified by finding the Bus

" Inpuls andfor ontputs. The other inputs to the Control Cir-
~clits are the Repister Clock and the Reglster Instruction

Commazds. During the Contiol Clock period, the register

. ean transfer 3ata over the Bos Systen,
© 472, The RST Bus System,

_4-73.'_Tllc Bus System 15 divided into three seetions (see
~Flgure 4.12), The three buses nre conneeted through the

ALU (Arithmetic and Logic Unit), The output from the

- ALU [s the T Bus which is the serial input to the registers,
~"The’S Bus Is the serial output from all registers except thé
A Register which has a sepial output, The R Bus s the serial
~ output for the A Register alone, The R Bus and the S Bus

form the-Inputs to the ALU, If data [s.to be transferred
between two reglsters via the Bus System, the following
events will take place, The serlal Input and output conr-
mands must be Issued to the respective Reglster Control

- Clirenjts, The Register Clock is set for the number: of
- register bits to be transferred, IF no logle operations are to
* be performed on the data, s connect S Bus to' T Bus com-
- mand will ‘be fssued to the ALU, These events will toke

- place” simultancously for one Control Clock perfod, Now
- when the Contro} Clock Is activated, the Reglster Clock will

. begin counting. With ench Reglster Clock pulse,,a data bit
Is right shifted from ane register through the S Bus, ALY,
. -and T-Bus to the input of the receiving register, You might

Vo

- recirevlated intemally (see Fignre 4-12), For this type of

reglster, datn bits reenter internally the left side of the

. register (serdal input) us the register s shifted right onto the

nppropriate bus without aceepting information on the pop
mal register Input Kne, The register could be completely

- rotated with 16 Register Clock pulses,
|
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NOTE

R, S, AND T BUSES ARE SINGLE LINES, DATA
MOVES  OVER THEM IN BITSERIAL FORM,

Figure 492, RST Bus System, -
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AT, Mamary,

1 A8, The ALU, -
$78, Memory Is used when storuge of datn Is needed for an .

TS, The ALU e }mfnnn elht unetions, These nre;

- Mip-Nop, The ROM In the ALY s hike )

UTS (uplts 1o 8, Bus), KR (inclusive OR), R-5 Gubtract S

from R}, S<K wbbtrser R from 8), XOR (exclusive OR),

~ ADD (S + R), STT (comnect S Bus 1o T Bus), IOR-CCY

(nclusive OR and. cleur corry), Theke mathemutical operns

- Hons are performed on the R and 8 Bus dota bits as they

are clocked through tiie ALU by the Reglster Cluek, The
ALU seetlon s compused of a ROM, Dirlf.‘xcr. ek u Carry

1 other ROM's In
the 3570A. It has eight Ianus and four vutputs, O the
eight Inputs, seven are used, Four of the seven are ROM
instructions from the decoding section of ihe ASM, The R

~+ Bus, § Bus, ond Corry form the remuotning inputs, For each
- iRegister Clock pulse, o data bit from the R Bus, a datn bit -
- from the 8 Bus, and data bits from the five other Inpuis.
~form the address for the ROM, As the R apd S Buses
change their logle states, the nddress jnput to the ROM -

changes pecordingly, Thus, for every possible combinntion
of R, 5, Carry, and Instruction bits, theye Js s ROM output,

OF the four ouiputs, three nre used, One is the ALU output

which Is the mathematienl fapction .F R and S, Bt s con-

nected to a Diplexer which is controll < by ALU instrue.
+ - tlons, The Diplexer connects efther the ALU ovtput or the

S Bus to'the T Bus, The ather iwo outputs from the ROM

* operate the Carry Nipflop (see Figure 4:13),

4:76, Add; and subtract operations whep executed by the * &
~ALW may. result In an overflow or underflow, The Carry
- Mip-flap antput is also one of the Inputs 1o the Datn Selec-

tor, The, Carry obtout will indicate when the value of o

number, which. results from a inathematical operation, Is
too large or too small for the ASM to use, for example, for
the number exceeding sixteen bits in magnitude, A typical

~ mathematical operation would be performed If offset data
were entered from the front panel or from the HPIB, The

offset would be edded or subtracted from the compuied

value of Amplitude or Phase, If the number does not
. produce & Carry ontput; then the results of the ALU opery-
,_ .

tion may be stoyed In Memory for fi." yre vie, - o

. S -1l
..nmm{’g_.f _ L L
el Rom

whinchon

) Mu'tm-nr i \
wial - - ' D‘ntﬂt'\“‘

Y0 EAlM
. [

LA N

Figure 413, The ALV
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extended perjud of thne, The Memary [ the 3570A s o
shER reglster memory which has an Snput from the T Bus
md an output on the S Bus, The Memuory |5 compuosed of
eight registers which are Joaded v n manner similar to the
other serlal registers previously discussed, Siice the Mem-
ory has only ope input and one output, sh nddressing
deviee |5 peeded e direet the ncoming data and outgoing
dnta to apd from ihe eorrect repster, The P Replster serves
us the memory address storage reglster and o8 tsell cons
nected to both the T and S Buses, The P Reglster coptents
are connevted in pursllel to th : memory adidress inputs (see
Flgure 4:14), Iy order to have the Memory input or outpit
data, we pemd: i

o AN nput oF outpus instreetion,

b. A Memory address &vuilpblc n the P Register,
¢ 'The eorrect number of Reglster Clack plses 1o
strobe the data onto the S Bus andfor off of the T Bus,

I we wanted to determine how many Register Clock pul,scs' :

were bsed or where the information wes routed o, we
would consult o flowehart,

5oUs

" SHIFT REGISTER -
MEMORY

{ONE OF EISHT)

MLGIEIER BELECY
TADDRISS INPUTS)

P REGISTER

NENDAY ADDRESS
INSYRUCTIONS

B0 B X

y .
. |

Figure 4-14, The Mamory,

478, Flawcharting.

[

480, The flowchart fs the essence of ASM operation, When

used In combination with the electrica) schematie, the

- flowchart con be mn important tool for troubleshooting

,ASM malfunctions, The flowehart indicates the sequence of
operations and the relative timing of events in the Digitol

*-Section, We will use the. explonation of flowcharting as a

brlef review of the ASM concepts previously discussed. As

- an aid in yisualizing how information flows In the ASM sec-

‘thon, refer to the Digjtal Block Dingram,
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4.81, Sy'mhpls,

\4.82. The two main symbuls in flowchoriing ure the

*reetangle and the dismond (see Flgure 4+15). The rectangle

Jdndientes whether the present state Is to be executed ond
ulso indjentes the divect nnd nlternnte next siates. ‘

| 483, The Rhctnngulnr Symbal.

- 484, We now know that n ROM ‘has o Input address
+ Which we call a state, This state jnput s Laiied the present

© slate and is Indicuted on the Nowehart above each rectungle

on the right os an octol mumber, This octal number has

_three digits which correspond to the eight input lings to

ench ROM in the Contral and Decode seciion of the ASM,
The ROM |s a memory device which has n fouphit output

for each stute, The ROM outpits cun be fnstructions or
~ port of the next sinte nddresses, The tnstructions are indi-

cated inside the rectungle, The next states sre the direct
‘state and the alternate state, These ore indicated adjocent
to the rectangles, following the diamond symbol,

" 485, The intructions ore two b falr lerter mnemonles
- Wwhich indicate an operation which s to be performed. See
~'Flgure 4-15 example (b), In example (b). the instruetions

ars VT, STT, and TTQ, They indicate that the | reglster is
to be outputted onto the § Bus (ITS), the ALY will cop-
nect the 'S Bus to the T: Bus (STT), and the T Bus will be

~Inputted to the Q register (TTQ), Register Clock pulses are
-, heeded to strobe the data from the [ register, through the

Bus System, to the Q reglster. The number of Register

is true, indicated by the (1) on the righit side of the din-

-mond, the C/A Diplexer will select the altemate nddress,

. If the qualifier Is false (0), the DJA Diplexer will select the

. direct address, ‘ .

~ 4.88, There ls also u shaded area an the right side of the
~diamond, ‘This s the instruction inhibjt indicator.” See-
. Figure 4-15 example (n), If the quolifier Is true, the instruc-
.+ tlon in"the preceding rectangle will be inhibited from exe-

‘cuting. This will make the state Jost for one Register Clock

.. period, 'The information_ transfer In example (b), between
_the I and Q register would not take place, The inhibit indi-

. cator can'also be at the bottom of the dismond, This would

.. .mean that the Instruction in the preceding rectangle would
" beinhibited if the qualifier were false, If the rectungle or

!

o . P ’ PR
P L . S

"I
oo .

7 Clock pulses Is indicated in the upper righthand comner of -~
- each pectangle, Tn the exomple, the number of clock pulses -

- -Is skx, All operations described in the rectangle oceur simul-
taneously for the indicated stote, We know that o state, -
“when executed, lasts from one o sixteen Register Clock
. pulses, But what if the state Is not executed? To determine
whether the state will be executed or not is a function of
" the qualifter, ' ' : :

" *'4:86, The Dismand Symhal,

-+ 487, The,qualificy i5 the output from the Data Selector,
. 'The input to the Data Selector is indicated inside the dfa-
-mond. In.Figure 4:15 example. (b}, the qualifier i= n SWP

*.(sweep) signal from an external instrument, 1f the qualifier

5880, caﬁ.trglling snd I'rncml'_nﬁ.. ~

' 4§91; The ASM In the 3570A controls the instrument fune-
“tlons and processes mensurement datn, To control the

Section IV
1

1

dismand does pot cantaln nformation inside, the state oF
qualifier Is nomoperational, If the rectangle does not coa-
tafn information, the state will last for c..e Regster Clock
period, ' :

ENTER ENTER

14

L]
AR

' . RETURN

" PETURN

L R

Figure 4.5, Flowchart stbq!i.

4-89, We can now define ASM, An algorithn s a step-by-’
step procedure for solving n problem (the routines of the
flowchart), A staie Is one-or more instructions which form
a step §n the nlgorithm and ast for o defined period of time
(the instructions in the réctanples and the Regfster Clock
counts found on the flowchart), A machine is an electron.
ically operated device for performipg a task (in this case

‘operating the 3570A).°

ok

instrument, -thet ‘ASM pencrates command [nstruetions
which are derived from the Front Panel Switches or fram
the HP-IB inputs, To process measurement data, the ASM
must convert signals from the Output Buffer of the Analog
Section Into digital datn, Depending upon the mode of -

- operation selected, the data may- or muy not be modified

before being converted into Binary Coded Decimal (BCD)
for output to the Front Panel Displays, For output to the
HP-IB, the BCD datn must be converted into: ASCII coded -
data (see Figure 4-16). . o

PR Ao aa
."’:-'-:ﬂ H
[}
. i
________ N 2 141N Y
. E- Lol g ¥ :
] ) : |
ANLLOY E:} O
£ : ) : : N Bt "!
A - !
! 114} !
. )
[ LA N i-\---s»-n-.--.--.--:
i Figure 4-16, Conversion Sequence,
[ : : . : '

;o
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o Sectionly

492, Front anlinppu;

-ai-.aa, "fllc‘ Front Panel Switches are enabled when fhe

J570A 15 Iy the Loenl Mode of operation, The switehes
“ore direelly sconneeted o the Program Storage (PS)

Mudel 3570A

would Jike o veasure, Coe of the many ways 1o measire
this voltage wonld be to produce s ko voltage and come

©prare 1o the unknown voltuge by wse of g eomparator, The

comparator [s a device hich produces an oulpuy voltage
when the input volluges are pot equad Gee Figure 4+18),

Registar, The PS Register Is comprised of two foupbit
shilt veplsters, The two shift registers have both serla) pnd
parallel npits and swepits, The serfal nput is the T Bus
and ihcirnrnllcl inputs are:the Front Panel Switches, The

. :
bl la Rl OJTPITE AR) FiRG

WHI b iNYE ARy

- serld ondput I the 5 Bus and the poralle outpis ore the il teu
©Contral Data Lines (see Figure 4:17), The Offset and Limit
Sweep Restart switches are nut connected 1o the PS RhONh v
“Kegister and pre used us npe of the means 1o set the Data ®ro b ue

‘Flag, Delay Switches (Options 002, 003) are directly con-
nected o the Delay (D) Register which operates in n ;
munher similar o the PS Regster,

Flguj 4.8, ’I’hl Compuazator,
}

- ! 4:100, To determine the magnitude of the unknown volt
: ' wa bbb age, the known valtage Is adiusted until the output from
I o ma, : the comparator 15 zero, This type ol yoltage Jeve) messires
e D ment lends itself well 1o di‘Phnl applications, If we deyect
: ' |- . Whe compamter output and praduce the known voltoge
v oo [ using digital techniques, the unknown voltage ean be meas
‘ — sured in terws of digital pumbers, We ean produee the
N LT e . known Voltage by summing voltar2s derived from binury
.""""" FEGIER ~ welghted switches used i confunction with a resistiye
3 n :" ladder petwork. ‘ ‘
B ) r
bahof Echingy , funeows  wiy :
B : Ceram T o imten woon
] ; K - | , . EpY & e gﬂ o . . .
| ALL conTROL REGISTERS CAN BE LOADED FROM THE S - S
INPUT REGISTER THROUGN RST BUS SYSTEM, THIS SN R RS G
ALLOWS FOR HP)B CONTROL, ! . | e T iy e
. . : il . . . . | ;' ::. ; orr i
: R ] . I S R ! ’ ) . '
oo - Flaurs 417, nputsto the ASM, :: M\
1. 494, HPB Data Inputs, - A E . b é ' TIVITIN
i A5, The 3570A must:be in the Remote Mode of opera- - |- N E' / L i
ton Iy order to recelve daty from the HP.IB (see, Sectic.d L '—"W.—/E)_
~Jily Pasagraph 3:172, for n deserption of remote programe | A :
ming), Each time an ASCII coded character is transniftted f ) & il é A
.- ovey the HPIB, the Data Routine i Inftlated and tie char- [ S R .
T netérls Joaded: Into Lhe Tnput (1) Reglster. The contents - . ® : :
of the I Register are Jecoded and shifted Into the sppyo. ;4 ! r;‘ o S
o priate ch;ister depending upon whether the information is g BN ! o,
~ - contral data or pumerical data (see flowcharts for n descrip- ""]”‘"""" Ny oo L
., tion of the data processing routines), S Vo ek
C K r ] [ T . :‘J : [ L f S *NOTE : 'xl
g ' - . R co . )
i oo | SRR b |
v 9T, Thel A/D converter In the 3570A muist convert an | BITS REMAINING ON, AFTER THE SWITC! {: PROCESS: :
¢ analog signsl into fis binary equivalent. The technique tsed - | /S OVER, AREQOAND(E). THE SWITCIES NOW FORM THE S
i1 Linenlled Suceessive Approximation,’ : o | PINARY VAL 01O WHICH- 15 EQUAL TO 6 DECIMAL, |+~
.i'(! . R ) EFORE, 6 DEC, - : . . ’
e ‘79."%"“ wssive Approximation, THEREFORE), 6 DECIMAL = 0110 BINARY, .

3 _ 4-99,50ppjnselhm Is an unknown dc volt;ge_\&hich we F"";"‘EMB"M Example of s_um“".' Appmxir?nlom

: ‘J/ . o !-- Artisgn Technology Grc()’yp:— Quality Instrumentation ... Guaranteed |.(388) 88—§OURCE—’| www.artisantg:com Ly by g
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Model 35704

Section IV

i !

.' ’ .
70 REBISTIVL . : ! )
DIVIDER NETWU ¢ , L }
‘-—-._'_-’h—.w i !
' y H |
HlOysON _ . |
OVEOFF ©onby !
' ; DRIVER -
' TRANBISTOR
B FROM A
' NEQISYER
: ‘ AN, L '
' D AT *BY 1 BET ]
‘o : _ 2 ’ DY CLEAREDID
REFERENCE ' ;
3

)by

3

" 40), The process which is used to_generate the Known

- fbloi. In the 3570Aitl_wm !nrc ‘ﬁneen,blnh‘w lrnmmnr, _

voltage ‘Is w5 follows (see Figure 4:19). All switches ond
tugned off, Then the switeh with the Jargest binary yalue s

- *turned on, The comparator will Indicate if the knows valb
. age s greater or less then the unknown voltage, If the
- known voltage [s grenter, the switch Js turned off, Jf the.

known voltage is Jess, the switeh Is Jeft on, This process Is

. repeated for the remuining binary welghted switches In -
- opder of decreasing value, The end reslt Js that all binary
“welghted switches which are left on will pradice a voltage

o from the reslstive Indder network: which s eqial to or
- alightly less than the upknown voltoge, Switches which are

. Jeft on,nre recorded us o binary ane; switches which are lefy

- off are recorded: ps n binary zero, In Figore ‘19, the

~iunknown Yoltage §s six volts. and the binary valve, as o

restlt of ‘successive approximation, is 0110, Thus,. six

 volts decimal equals 0110 volts binary.

switches, A switeh lmade by connecting on NPN transistor
and o PNP sransistor In such o manser that ope mist be off

~when the other I5 on, They sre 'n tum drivep-t > a diver

-, transistor which s -Controlled by mn. Spverter fron: the A
. Reglster (see Figure 4:20), The A Reglster s used in both
- the A/D control eireuis and the RST Bus System, :

4303, The A/D cantrol rircult Is comprised of 1 clock,
enunter, decoder, and pates, The gates se the compartor, -
-+ output to. et or .c_lcar bits In the A Reglster {see Figure

4.’2!)» ’

i

404, When an ADC (Fnltiate: Anslog to Digital Canvers

sfon) command -fs received by the controf cjreutt, the
‘counter is clepred and the clock s storted, The  mter

*counls sixteen pulses in binary, The binary ontput of the
- counter Js decoded fn n one of sixteen decoder, The
~ decoder hus sixteeh [itiu;pnlly-cxclusiive ouiputs, Thus, for -

. nnd the ASM hus mocessed the data, the binar

- R SEEEE—— &
\’\mmaiéron o
1 . ﬁw“CH w',-o B “SB
,Flwrﬂ-zn.‘Tr‘am'lnhrswitnhlnnciruun, R

, : | P 1l
- eneh count from the coupter, a line from this dccuder will

be netivated, Eneh ine s conpeeted to a bit storuge p-fop
' the A Register, The hits nre activated: In order from

~maximum teominkounl binary values, Bits ere seb and .
cleared a8 previously deseribed, When the sixteenth count '
rw_d i the ADC Jine fs activated.,
Ter inpus which patientzs'that the
A canverslon seqieiice Ji ct);llr;clnttl_. The bits which
he binary equivalent of
: S R

neeurs, the cloek s s.lu,:
The ADC line is » Qunli

remain_set I the A Register are.t
Ihe Input voltage 1o the A/D Converter,

4105, There are- 1o factors which affect the c;i"p_vcnluli{_

process In the 35704, 10
n: The A/D Copverter miist convers bush umphivnde and

: Elm_se readings in sueh o mpmner that the binsry v il eon

e direetly converied fnto BCD for the bt Pabel
Disployei ‘ ‘ S .

Y .

b, ’11_|c reference vnlt'ugc' b the transistor switches must
© e fixed valoe, N :

o
If there was oply one mput.to fhe A/D Converter, the

_ reference volipge could be chosen sueh that the binary |
" oulput from the converter would be equivalent to the input

voitage, Another way of accomplishing the same sk s 1o
fix the reference voltage und scabe the nput voltages to the

converter, Scaling is n process whereby one voltage magnp

tude s changed to another voltoge muphitine i such

“n way that they maintain-a fixed proportional relationship

to ench wther, Seallng of the input voltages 1o the converier

s the means by which the 3570A converls umplitude and
hinse signals to o level aeceptable for direct conversh o .
i

irary,

4106, Once the aalog sighals ore, converted In&u hinury

be copverped ipto BCD for the Front Panel Displays and the
H : H 1 . .

. ASCll co’n%r!gr. |
| | L 415
] | g | , _

sl must

b e
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i | )
SecllonV - Made} 3570A
. !
T Y ’ s
i ' E ;
- ANPLITURE . |
: Ity !
%_1‘ : ,_
PHASE ,
. N ] ‘
! , | RINARY PAODIICED VOLYAGE COMPARATNR
o : .QMEF
i( ! S : ?
i n ‘
| L . . '
RESISTIVE | .
b0l | LADDER enpm™ K16 Hines I8 UNEs \
v F - NETWORK - . N |
L ’ 5 - ‘ il ' | \STRANSISTOR :
E-; iﬁ. . N B e : ‘.; 6 ; L ’ 5&”'0’?58 _ o ; ' | -
| ,. ’| | L _:: ‘I | ] . | Lo | - ,. i
g it AR o TS e |
B S - .—D-I”‘" » A REGISTER ____ b
I E , : ' | GATES
i‘ x | . SET-CLEAR
‘ " 1OFI6 .| CONTROL}:
s  DECODER:, .. L.
' R .
. -! TN
.- : “l l ’ | i
Wy - AnG
S |
‘i; ’ :
o T Figum 421, 3670A A/D Corvertr,
;‘{'?'*‘i\.‘. .. o l\] St !' : . 1.‘ - (: v : . ‘_ 'L‘ . | . ‘_ - . |
B -';-'441d1>48inliy(t'q BCD Convension, - . The shift register Is pastithoned Inlo sections containing
R e IR P o feur bits epch. Each section represints b BCDnumeral, .
L, 108, 'The!Add 3 Algorithm’ is tie process by which the = T o o -
'+ ,ASM converts blnary to BCD, What is the 'difference 4:109, We will use Figure 4.22 to explain the Add 3

A4t Ibetween binary and BCD (Binary Coded Decimal)? Let us

175 binary bits to represent one-decimal digit, In order to
i rconvert from binary to BCD, the Add 3 Algorithm Is
o -earried out In o shift register us data Is belng shifted in,

- s . i oo 'I“
IR I L ' : i T T,
‘l"”‘. R 4’[6 y E R ’ ’ : '\:;_ ["-Ii
Wy e S A
. S Ly - . o . |
.H!{H‘:; b s e o r [ :
Vot L i . S
.7 0 Artisar! Technology Grol
N L L * 3

Moo ~take the number 23 dectmul for an esample, In binery, the
.~ number 23iis written 10111, In BCD, the number 23 5
Sy wiittén 0010'001 1, In BCD we ean see that it takes four

Algorithm conversion technique, To use the Algorithm, the
_ Input binary mumber s shifted out of an eight bit register
and into the'B Register which can implement a binary ndd
three, The binary add three fs carried out on each of the
fourbit BCD sections, The conversion is basically o

" twoestep process which fs repeated for as many times as -
- there are bits to be converted. The first step requires that .

C
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Muode] 3570A

Section IV

",

HEGISTER

. ‘ 3
. . ) 3
’ |
: !
: . 4
-

lojofo[rJo STV s3] = 23minaRy

HBH

INITIAL BIMARY READING

4 REGISTER

AY

[e]eh[ololol1 1] = 238CD

o : FINAL BGD READING

. BCD BCD |
SECTION | SECTION
B42)1 8421 <: BINARY DATA LEFY o
) FADD 3 IF >4 ‘ 0 ,
WSHIFT ojooyo gt
~p [ADDBIF >4 0
, SHIFT 0o0|loYO )y
‘ 5 JADD3IF >4 00 ‘
. 'GSHIFT . 000[Y 0191
2 (ADDBIF >4 000
HIFT 0.00 1[0 1t
5 [ADD3IF >4 000 ‘
- DD IF > 4 eleotel''L :
' 6 BCD MECTION CHECKED FOR
- S I > 2 1IN ‘-Eors- > . ADD 3 PROCESS USED
. 7 “HIET : D0 000711},  HERE Wy 5+ 368,
o p {ADD3IF >4 so1jlooo0| °
: ' CHiET 0 vt 0] 001 1| «FINALBCDREADING
. ' 2 3 BCD DECIMAL EQUIVALENT
C *NOTE

SHOWN,

THIS \EXAMPLE IS USED ONLY TO EXPLMIN THE \
BINARY-TO-BCD CONVERSION TECHNIQUE, FOR SIMP- 1
LIFICATION, EIGHT BIT LEFT SWIFTING REGISTERS ARE

Figtre 4-22. An Exsmple of Binary-to-BCD Canversion,

each of the BCD sevdons be checked to determine if the
binary number witsin thaj section s greater than four, I
. the number is greater than four, three is added 1o 1, If the
e number s Jess than four, no action s 1aken and the number
remalns the same, The second ‘step involves shifting a new
binary bit into the segister. In Figure 4-22, the add-shift

~ proeess Js carrded out elght times, The conversion process

- owill be finished when the binary number is complelel

~ shifted fnto the B Register, The number wilt now be avail-

~able for purallel vutput to uther devices ns BCD,

- 4110, Thc 3570A usc§ this suine

e _ me process but with two
~ madifications (see Figure 4-23), B

1

n The 3570A cannot Jeft shiRt. datn between repisters,

. To overcome this problem, the binary datn is frst shifted

- Into the A Register, Then, the Q Reglster is parallel londed

- with ‘the elght most significant bits from the A Reglster,
~but in reverse order. The Q Reglster Is then shifted Into the
.. 'BIDEC (Binary-Decimal) Register and the A Regisier is
- recireulated for ejght bit positions. The Q Reglster Js ogain

parallel loaded from the A.Registeriund shifted into the

i '
T '
N !

Artiéaﬁ Tec'hnblogy Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com.

BIDEC Regfster, This process will transfer sixteen bits of
datn between the A Register and the BIDEC Reglster with
the most significant bit frs.

‘b, The BIDEC Register s constructed so that the add
operation can.take place as bits are dght shifted Into the
Register, The add three operation in the BIDEC Reglster is
performed by ROM's. “ihe four binary biis in each BCD
section are always ovalluble ns 2 ROM fnput address, The
ROM has four outputs which are used as paralle] Inpuis to
the same BCD seetfon of the BIDEC Register. The ROM
outputs will be the same os the ROM fnputs if the binary
value of the inputs is four or less. If the binary value of
the Inpwts is five or grealer, the ROM output will be a
gin:r)y three greater than the value of the inputs (see Figure

24), _ _

4111, The sequence for binary-to-BCD conversion begins’
with the BIDEC Reglster set to zero. A load comumand and
n shift command will be given for each bit shifted Into the
register, The load command parallel loads each BCD section
with the ROM outputs, Then the shift command right shifts

| | 417




Section IV Model 3570A
BINARY YO BCD CONVERBI. 4 '
1 .
_ n L ®
f’ REGIETER .l,
: T
A PEVERGE SnBIn ALU p————pn
: n
F---—'-——-’L AREGIETER .1 ‘
. MIDEC REGISTER {
, —hlL sIGN oht. ;mss .+ HhDIKDS THOUEANDS g'w;'t
romf" | [RoMiC | [Romk. | [rom
P N | . )
| 4 __ - ! ®
| ~~ <~ vV
\ o ' 3 : . *x . »
———— ‘ NCOOUPUT. __—/ :
.: ' " \YDUR LINES ‘ ' '
R PO _— y
s | Coe ‘ ﬁ ; I 070 B w34
_ ‘ . B L
o MATO :gT"IAuo!h!:nﬁPN? l' l!‘ 1
sty - 1 i |
t ‘§w
_' l:;g : _ nmsrr.‘m.am' %'TF;?.E'JH:':?TM "aTTOBIOLC.
o b |
" ELEAN l ' AnTO
REGIETEn ‘
1 Va2
D
ars, 5z, s, AR |
| =
FINISH . . ’
Figure 4-23, Binary-to-BCD Convarsion,
4-18 : !
» SR J _-u e M
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Model 3570A - Seetlon IV
1
EIOIC-
CDEEEYION
AL . oo pupor b
rom X | rom { <
NPT h¥u¥
yoa b-8
:EAIII LASL
5oy ) M0 B AEN
LRI |

Figure 4.24, BIDEG Convmion ROM's,

lhc register one bil position (scc Figure 4 25 which shows
how a binary number s right shifted into the BIDEC

* Reglster), The contrd] clreuit for the BIDEC Register gives

the commands to Joad and shilt for each Reglster. Clock
pulse, After the' sixteenth clock pulse, the BCD data will be
ready for the Front Pnncl displays and the BCD-{o- ASCII

o ‘converter,
'4112, BCD-ta-ASCH Canversian,
'4.113. The HP. IB lmnsfcrs data hetween dcvlues in lhc

form of ASCHI coded choracters. In order for the 3570A 1o
communieate on the HP:IB, Jt must convert the BCD data

~ - ta ASCII data, What Js ASCH code and how can it be gen-

erated from BCD? ASCIL s an alphunumeric code, which
means It is composed of the alphubet, specinl characters,
and: pumerdes, There |5 olso a provision in the code for
special Instructions such us CR (carrfage retum) and LF
line feed) which fndicate the end of transmission of o string
-of characters (see Table 4-4 for ASCI nutpnl codes which
apply to the 3570A), _

4.114,  ASCI} chnmclcrs'nrc ,lrnnsmiucd over the HP-IB s

~seven bit binary codes, In order 1o convert BCD numerics

-to ASCII numerics, two hit positions are added to the four
bit positions of BCD (see Tuble 4.5),

4115, The 3570A transmits ASCIE characters over the
. HP.IB using fixed formats which correspond to the mode of
- opention, (The mode of operation Is detepnined by the -

“front panel switch septings.) The sequence of characters, In
the format, is determined by o ROM which’ uses a 'sixteen

o bit* binary counter for one of -the inputs, The binary

counier will cause the ROM to nddress sixteen different
Jocations. Therefore, the counter can supply -all the ad-

" dresses for the characters lo compose an outpus string (see

Figure 4-26), The counter s reset after an:amplitude

. reading, phose reading, or deloy reading., Four ASM opey-
~ating instructions are the o_therlnpt_lts tothe ROM. . .

4-116, It Is now ensy to mugine thot the ROM has many
strings of characters which are selected by both the mode
inputs and the counter nputs, The mode nputs determine
the string of characters and the counter inputs dejenmine
the character in the string.

117, The ROM lms ejght output lines, Four of the
:outputs are used for both character generatlon amd muti-

plexer seleet lines, The function of the four ontput lines is

. determined by the diplexer selfect line. The multiplexer

inputs are arranged so that each of the BCD value bits are
grouped together, th:‘ B numerfe choracter is needed in
the vutput sequence, the: ROM selects the correet com-

. bination of multiplexer inputs which are rovted through

the four bit diplexer, These outputs, from the diplexer,

* form four of the six bits needed for an ASCH numerle,

The other Iwo bits are supplied from the remaining ROM
outputs, Jf n character vther than a numeric is needed, the
diplexer select line is set so that the four outpuls from the

ROM are routed directly through the diplexer, These four

outputs, together with the remaining ROM uulpuls, nre
used for chirncter generation, =

4118, All HP.iB inputs and oulputs are Iight Isulated
to permit Mloating mensurements by the 3570A,

| 4-118, Measurement Control and Timinn.'

4120, The Measurement. Control elreult s camprised of
n Mensurement Flag lip-flop, an Int2mal Clock, o ¢lock

. Lontml circuit. and a Z Axis modulation eireult (see Figure

4-27).

4121, The Mensummcm Flng flip-flop Is set by o (LSMF
instruction or by the Internul Clack and reset by o (L)RMF
instruction, The Internal Clock operates ot 4 Hzfsee and js
itself controlled by n control cireubt which has multiple
Inputs. The inputs to the control circults depend on the
mode of operntlon of the 3570A, Thus, llle Measurement

' 419
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Section IV Mude] 3570A
_ELEAN
' : RESIBTEN
i
. _ 1 swrr
@ ADD 3
[
ADD LERO
|
, D4 Nk P2 DY
_ Binary Reading: » 100,00 uB SGN Unln Tarp Hundrads | Thoussnds OR Opsration  |CLK | Stais
o :
SQNZ gaf e ]vzamlr 208y 248 248 -
10000 )000}) ) Y0000 0 0o0flooooloooolooooolojcre 16 | a3
: O [0 0 G O0fj0000C|0OO0O0[0C O Q]0[LOAD T [ 1a¥
10000100011100;8 v iHlFT
, : 2
troooosoocotyyoo|i|a 5
S IR L 3
00001000143 v)10|0]to 5
- ofyo b 4
Joooojoo00) ) sfjo oo 5
- 0 Jorao L 5
ro0oo001000¢ty|y oo o 5
. : 1 looro L 5
1eoo001000|1) {100 1|0 5
: ) oo v afe L 7
troooo)ooo| [1ooit|ro 5
: - 1 ooy ypy o L ]
1oo0oo0oorocolo ook 5
N LR ) L T [ e
. Yoo0pno0t1o|lo|ooofr 1o 5.
: : o |1 v o [or0) L ]
toooo0[o |oyyofyo oy 5
Lo |reoorfooo|y L 3
1000 0[1 |oyoaolsooo|) 5
' it loyoolyooo|y) L .
! Yooolaofyoroforooloy 5
S ‘o jsoonyoo|t oo L B
-yoo0|lofjonoofyoerojoyoo)y 5
R ' o [ooopnjoooifoy ool L s
Lo tojo jlocooojoooofyor ofor 5
TR [ t]o|oooojoooopoo o) L ?
: i 1|0 |oooojoooolooo0f) 0 5
' o loooojcoooloooofooo0rf [i »
Beop | 1 lo o o oloooolobooloooolils |
DISPLAY: [ — o 0 0 0 T3 1

Flag can be controlled by the Intemal Clock in the Local
mode .or by the HP-IB fn the Remote Control mode, In
Remote _mode, “the Measurement Flag duration depends
on whether the Ampliwde reading Is removed from the
BIDEC Register, by the BP-IB, so the Phase reading can be
entered, The Measuremient Flag can also be coptrolled by

the Limit Sweep Restart mode or by the 33308 when the

3330B is In the sweep mode of vperation,

420

y

Figure 4-25, BIDEC Conversion end the Add 3 Algarithm,

4122, The Z Axis modulation circults use Limit Test,
intensity enable, ond Mensurement Flag dato 1o vary the
voltage levels on the Z Axis Output, The varution in
voltage levels will put intensified dots on on escliloscope
trace. These dots may show frequency points or Limit
Test points depending on the mlml_c of opemtion of the
3570A.
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Mode 3570A ' Sectlap IV -

Table 44, ASCH Output Codes, | Table 45, BCD-ta-ASCH Convarsion, -

. c:scn g:w NOTE ‘
. L {1 4 . . . '
' . o ' SEVENTI! BIT POSITION NOT SHOWN,
1k gga o f ABCH
2 2 Addnd
: 2 822 M e Declmal | Bins acp XX
' . TO GENERATE NUMBERS r o
5 | 5% | owLy REQUIRES BIX BINARY SRR ERREE
7 087 BITS; OTHER CHARACTERS 2 i1lootao)ala
8 070 MAY BEQUIRE BEVEN 3 BRI RS E AN
9 07) BINARY BITS, 5 BEEIEBERREIL
' 066 : , ¢ 1110110 16/|6
064 7 Prios e g
E 106 # B BERREEEN
s 0563 ) 1Y tyleoy jz7]
> [121]
? | om -
cR | s Qstal
CLE | o2
s Lo L _ R
e g ..

n% L | _ ‘ ROM : o ‘

' ; CLpEX
l"FU""_—'—.. g‘) FOL

. —
‘ . o : : _ AOBED 8175 4 WED

7 C R ‘ O ARSI hUNERICE

) HEM———t  cox . fe _

- | | |I

1 : COUNTER

. CENIT ARENE
: : , ; 11y lll?’i:l ISOLATONS

nﬂﬁlllﬁ
ULII’II’;ER
BELECY LINES

. :ﬂclm:mu ! 1]
1 GERERATION LINES PintEsen
. ELEET LINE

EHARACTER 1)
Sourminen i

ALLBAITS —-— il

—— '
C——
e

4 o o ' ' FOUR T DIFLERER

Loy -

X0 B A4

:“\':. B R e T L

Figure 4-26, acn‘-to-Ascu Converter,
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Sectien IV ‘ . : ' Made) 3570A
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_ Fllnu_re 4.27, _Mum’rp_hiam Cantrol and 1'imim'.'.|

N !
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-Sectlon V

VT e

‘l;?g Y . ) v !,.l: :

]

I . .
Tebie 6-1, Recommended Tast Equipmant, 1

Madel 3570A

fstsument Type .

[

Fuquired Charmctsiinies

Mads)

thumcv anthnlm "
[Eee Now B‘

Fraquency Ranget 80 Hl‘l'o 13 MHe
Anijludn Range: D dB 10+ 400 4D

Hewlatt-Packard intwriace Bus Capebllitin l

b~ 0320A/B
hip- 0320A1B

‘weme Dightat Valunatar

! . ‘l‘.iw
' 3

RE Funciich;
Fut) Scale Bangeyt 100 mV 1hiough 100 V
Resolutiont Belphs ‘
fnpus Bealitancer JOMR
Aceuracy: '0,3 % of reading

AC Functlont .
nnponm Irwe rme
-runm:v Ranget BOHr 101 Mlh
_Full Geale fangess YV, 10V
nuolutlom Buiglts
Input Impedancer § MIt, 100 pF
Aceuraeyt & 0,15 % 1o 100 kH2
Cord%miIMHY

{-hp- 34500Y o1
24E6 or J465

‘I; ii,f . ' ’ B

_Vaileble' humunim
© Isae Nuw ).

Avisnuationt 100 B in YO HB bteps
Fitquency Ranpe: B0 Hr jo Nl Mn

£, Impedanesy 5O
" Accuraeyt

. DdBto J04Br » 0,0 dB

" 200B1io BOHD: » 0,24B

BOWB to 100 dB: ¢ 054D

. thp 168D) 2 requilind

3

- "Pangest ) mV thiough 100V L

Inpudt Anglstance: 1D M

-Atsuracy t 3% of fange

:wp-al 2A)

Seniitivity: 0,006 Viily R
Seveept 0,05 psecidiv o 0.3 uc'div

Lhpe YBOAD

“1 Valtage Divider Probe

Division Ratiot 10:)

{hp- 100048}

ior oacilloptope) Impedancet Y0 Mi3, VD pF
b Owciltoicope Vertles) Benshivity: 20 mV/div 1o 10 W;iii P the-1BEA)
! fvarlabie prsiptance) Hotizanial Sensliivity (EXTH 1 Wdiv :
Freguency Ranget de o 1060kH2 |, S
r Elechienic Cabnter . Frequency Rangst 5O Hr to as MH! W {hp: 5245L)
: © Rwaldtiont Bdighe -
Banjitiviyyt 0,1 Vinw : : "y
. Ranget 0,20V Lo,
PC Powar Supply - Ripple snd Nolse irmslpp'i: 40»‘)!!00 pa\l hp- B10}A
. Resclulinp: ,002% + 100 0V : ;
Thermal Convester Frequency Range: 57 Hr o )3MHr ¢ Ihp- 110B0A
(Sax Note 2} Freguency Rappamet - & 0.06 'x,bu Hm;:mm . for B0+ ohm sysens) !
; : . ﬁwt!mpﬂunat 80 11 for 78 51 : o
: Maximan Input Voltsge: ) Vime . bhp- 11 BE0ASHOY
Maximum Outpu) Voltage: 7.5 mVide “tar Iimhmwmm.i
i CoaxCable ' ‘lmpodonm 50 13 {50 » ohm syslems): " AGEBAIY
ISex Note 3} : 1551175 obm bypiems) ) » RGBOAJL
i S Lmulh‘ W!l.tn}mh. R :
Connseiors; BNGC D,
mmim'lom ; 12) 6O+ ohin Feed-Yhio {60+ shim sypap) shp- 1 1048C
i {2} 75 - ohin Fes Thin (75 » ohin systamy »hp 11094A
‘ impedance Adaptar ! EOR I 75N b N "Bu Flgure 52
! iGaw Note 4) S . H
Resimiot Rixdimassn . o * ihp- Park No, 06OB 510
i - : AT : : ] .
" Rmshator R hdtin VMR ORI AW L +hp» Par} No, 0698-6:60
- Reinter, Rt Iad comp ) MR e 0% 1AW :ﬁ’:_f

{5ee Nt B) il

UL hp-Parl No, 0684-108)

BNC o Cii» Lwed Adepier

" Straight Through B%leeds i

1

Pamona 2838

H
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NorE 1t Verlahis Attenuntor must mmt raquired accurncy ipeciticativhe of be o) kinown sccuticy,

2t Fraquency Fimponie Chacks hor systamp udng  Modnt 3320A o, n:ISOA B\mllminr.

R P Tkl g

-

1 - 3: Optional Phase Linestily Chack wndlor delay mn;unmmt ghnm, N
A Reguld for 78 rohm ystams only, ;i . ‘J : R
i Bt Required far Delay Messianiank Chack, 5
- Bt 3308 required for dalay [Opifons D02, oo:u

i 1

HPB It fot svnilable In e 3370A,
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Model 3570A

Seclfop V

SECTION V
MAINTENANCE

51, INTRODUCTION,

© 52, 'This section contains performance checks (Paragraph
5-5) and.ndjustment procedures Poragroph 5-29) for the
" Model 3570A Network Analyzer, Troubleshooting informa-
tion Is presented in Scclion V'l. along with the Schcmnlh: _
Dingrams,

53, RECOMMENDED TESY EQUIPMENT,

5.4, The test equipment that is recommended for main.

‘taining the Model 3570A is listed in Tuble 5.1, If the
recommended model is not available, any Instiument that
has specificalions equal to or belter than the required
spcclﬂcnllons ¢an be used,

&5, PERFORMANCE BHECKS

5 6, The following' performance checks are fn-cabipet
procedures 1aat can be used to verify that the 3570A s
‘operating properly: and meets the specifications listed |
Table 1-J, These procedures can be bsed for Incoming
quality control inspedtion, 1o check specifications after n
repair or for mulhie malntenance, - |

&7 Tt Cm!

) 58, A-Performance Check Test Card is provided at the end

I

of this section' for your convenience in recording the

© performance, of the Model 3570A during performance
checks, This card can be removed from the manual and
used n5 a_permanent record of the incoming Inspection or
. of a routine petformance check, The Performance Check
- Test Card may.be repruduced without w:inen permission
from Hewlett-Packard,

59 lnput Impudnrm Check,

510, The purpose of thls check is to chify that both
channels mees the Input Empedance speclﬂcnllon (I M9,
<30 pF) listed in Table 11, -

RELOMMENDED TEST EQUIPMENT: '

* 3320A/B, 3330A/B Synthesizer
~ Resistors R fxd flm 1 M52 £.0,) 7
0698-6369)

L A et MR £ 0.1% restttor fs not avallable, « resfstor with

. a higher tolerance can be used, pmvfdfng it Is ithin the

L
. H
i .

pange of 1 MR+ 2000 52(0,2%).

2. Sym};esfzer and 35704 mremmnec:fom are gfvvn ]
Pamxmph.? 15, N

» 14 W ( hp Past No. :

a, Copnect the A ond B Ouiputs, terminated in
50 » olim {or 75 - olun) Joads, to the A opd B Inputs, This Is
the same [nput conﬂgurntion used for the Front Pane] Zero
Adjustments (see Figure 5+1),

by Set the 3570A contrals us follows: .
MAX/REF INPUT VOLTAGE ,, 0dBm
AMPLITUDE FUNCTION v 1400000 A

BANDWIDTH ..,y snsvsrirernn i0H2
P"ASEREFERENCEp;»pbtbbrborDA I

Options 002, 003: Sel PllAbEIDELAY
switeh to PHASE; ABSOLUTE/
. RELATIVE switches to ABSOLUTE,

¢, Set the Synthesizer to 0 dBm. 50 Hz (33308 Leveling
Slow) ‘

d, Adjust the A AMP ZERO control for a 3570A
~ wmplitude reading of 0B £ 0,0 dB, !

| e Set the AMPLITUDE FUNCTION swilch to B,

f, Adjust the B AMP ZERO conirol for o 3570A
amplitude rending of 0 4B & 0,01 dB,

g Adjust the 10 Hz 9 ZERO contro) fora phase reading
of 0 £ 0.0} degrec .

h, Insert the 1 MSE resistor bctwcen the tcrmlnntcd
Channel B QUTPUT and Channel B INPUT as shown in
Figure 5:1, -

I, The 3570B omplitude reading should be between
594 dB and - 6,11 dB, verilying the | Mﬂ 2% input
reaistam:e specification fnr Channel B,

J. Setthe Synthesizer frequency to 10,6 kHz,
hp B5TOA

J

‘\ Ppriiton

CABLE ASBY

wnuunn)
u: STHR
Nmon

Figure 5-1. Input Impedance Chack, i
) |

o b ey
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Seetion V

k. The 3570A phase reading should be 45 degreos or
less In mognitude, verlfying the < 30 pF shunt eapacitonce
specification for Channe) B, .

I Set the Synthesizer freguency to 30 Hz,

m. Remove the | M resistor from Channe) B, Récnﬂ-
neet the terminated Chunnel B OUTPUT 1o the Channel B
N lNPUTp b

B, -sert the I M resistor between the  1epminnted
Channel A QUTPUT and the Channel A INPUT,

o, Set the 3570A AMPLITUDE FUNCTION switch to

1]

T "nlw 3570A hmplltude resding should be between
5,94 dB und - 6,01 dB, verifying the | MS & 2% inpu
resistance specification for Channel A, -

q. Set the Synthesizer I'rcthncy v 10,6 kHz,

k. The 3570A_phose rending should_be 45 degrees. or
fess in magnitude, verifyin the < 30 pF shunt capacitance:
specification for Channel A, : .

5. This completes the Input Impedance Check, Remove
the I'MS resistor from Channel A and reconpect the
terminated Chrnnel A OUTPUT to the Channel A INPUT,

‘511, Check for Power Line Releted Spurjous Responses.

5:12, This test Js made to esure that the average of the.

‘power [ine related spurfous responses are not in the usable |
measurement punge of the 35704, . o
-8, Set the 3570A front pane) conirols as follows:

AMPLITUDEFUNCTIONppppou»hir»i»» A

MAXREFINPUT PEF PR R ER by ul V

- BANDWIDTH L T T 10 Hz

by Set the 3330B AMPLITUDE to 0.0 volt,
(-6.99 dBm, 50 ohm systems; - B.72dBm, 75 ohm sys-
tems), Set the 33308 frequency to | MHz,

o Connect the Channel A OUTPUT to the Channe) A
Hnput wnd adjust the front panel Zero for an fndleation of
00.00 4B, - .
oty D_isc’onueél he Ilnpui‘sigiunl 1o Clmnnﬂ A, Leave the
termination conmweted to the input, ' :

~ e 50t the 3330B 1o each frequency listed jn’ the
appropxiate column of Table 52, The nvernge amplitude
indication should be equal to or less than the specifications
"Sli!d I" Tﬂulc 5'2b i . I ' . i

", Set the 35704 MAX/REF INPUT switeh to 1 V. Se
the synthesizer OUTPUT to | volt (+ 13,01 dBm,50 ohm
systems; + 11,68 yBm, 75 ohin systems), Set the 33308 ¢
frequency to t MMz, - o
s2.

b

PERFORMANCE CHECKS

Model 3570A

Toble 6-2, Power Line Spurious Test,

Pawer Line Frequency Amplitude Limits
In Use {Mognitude Only)
BO Hx Power | 60 Hz Power | .1 V Range 1 V Range
B0 Hz 60 Hz »70dB >B0dB
100 Hz 120 Hz >B5dB »B6dB
160 Hir 180 Hx > 80dB > 0BG dB
200 Hz 240 Hz > B86dB
250 Hr 300 Hz > BO 4B
000 Hz 360 He > 085dB
360 Hx . 420 Hz >B85dB

B Repeal Stcps ¢ through ¢ for input levels given in
Stepf, : :

h. Repent Steps a through g for Channel B,

513, Dynamic Range Check,
314, The purpose of this check is o verify that the 35704

dynamic range is greater than 100 dB with the frequency,
tuned 1o 30 tines the selected BANDWIDTH, The 10 Hz
bandwidth fs checked at 330 Hz 1o avold n power line
related response nt 300 Hz, If, on any Bandwidih seuting,
the' 3570A fuils to meet the required specification, perform
the LO Feedthrough Adjustments outlined in Paragraph
5'570

n, Perform ihe Front Panel Zero Adjustments (mplis
tude) as outlined jn Paragraph 3.157, Use the. 0 dBm

- MAX/REF INPUT VOLTAGE seting aid the 10 Hz

B}R{:{DWIDTH setting with the Synthesizer sel 1o-0 dBm,
I MHz,

b, Disconnect the A und B Input cables, Jeaving the A

Coramd B lNPU’l‘?.tcrnmmtcd in 50 or 75 ohuns, '

HEE

e, Setthe 3570A controls s follows:
MAX/REF INPUT VOLTAGE ,....., 0.1V
AMPLITUDEFUNCTION}?hih!lib’i.’. A
'BANDW[D.rH Dbb}l‘bbi'bbb’b'l?b} lon

Options 002, 003; Set ABSOLUTE/RELA-
TIVE switches 1o ABSOLUTE_.

"4 Selthe Synthesizer frequency to 330 Hz,

e, The pSTOA nvernge nmplltﬁde reading should be
below -100dB, ' o

5. Set the 3570A BANDWIDTH to 100 Hz,
g Set the Synthesizer frequency 1o 3 kHz, _

h, The 3570A average umplitude reuding should be

I, Set the 3570A BANDWIDTH to 3 kHz,
. Set the ssrntlluslicr frequency to Y0 kHz,
: ! B : : b

; . . . i
. L

I

-1
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Model 3570A
4 )
780

ﬁ CONNECTOR
E mtr no. »hg-unt NO,

§0+0082 11048-3740

<
i

4!.20 ey u.s'l'l 1aw
*Rp-PART NO, khr PART NO,

O7TB7-0302 984300

. i R
o [N 24,50 1% 1/BW
ﬁ"l‘:ﬁrtuﬁ. Rl P -PART NO»
50-008 ' 0767-02%!

. ‘mn&an:n !L!EVE
II L1 U RTID!

l

W LN

PERFORMANCE CHECKS

i
Finun 52, (-) 50 - 76 Ohm Adapter (b) 26 Chm Compln

utlnn Resistor, .

kK, 'l'hc 3570A nvemge nmplltudc rcadlng should nvemge

--100 dB.

L Sel the 3570A AMPLITUDE FUNCTION switch to
- B Set the BANDW!DTH switch to 10 Hz, .

m.- Repcnt Stcps a through k.

_ &15. Halntlvn Amplitude Chacks.

: 5 16, The purpose of these chccks Is to Vcril'y thnl the

3570A meels the relative nmplitudc specifications listed in

§ Tnhlcl l.

- RhCOMMENDED TEST EQUIPMENT:

. PG . ¢

Variable Atlcnunlor (»hp- Madel 3SSD)
For 75 - olum Qutputs; ~ °
50 - ohm to 75 » ohm Adapter (sce Flgurc 5-2A)

a, Perl'orm the front pnncl zero adjustments (umplitude)

as outlined in Puragraph 3-157 (Section HI), Use the 0 dBm
MAX/REF INPUT VOLTAGE setting ond the J0Hz

BANDWIDTH - setting with the Synthesizer set for an

o output ‘bf 0dBm, | MHz, Leave setup lor following stcps

b, Copnect the equipment as shown in Figurc 5:3(b).

Set the Varjable Allcnuﬂtor to 0 dB.
“e, Set the 3570A comrols ns l'ollows.

‘MAXIRI:F INPUT VOLTAGE Ve by 0 dBm
. AMPLITUDEFUNCTION............n A
‘BANleDTH SPPP AP PP R PRI E) 1DHZ' .
ABSOLUTEIRELATIVE vvorv s ABSOLUTE
(Options 002, 003)

‘d, Setthe Synlhesizcr l‘requcncy to SOHz (33308.

,hwcllng Slow)

e Adju;t the Synlheslzernmplitudesculng l‘ornBS?OA .
S amplitude rcadingnl‘ndB:to.Ol dB. ‘ : :

Vo

H

ol

Artisan Technology Group - Quality Instrumentation ..

Sectiun V
f, Set the Syntlwci*cr lo « 20 B, Allow time for the
3570A amplitude resiing to sinbilize,

g The 3570A omplitude rendlng should be »20 4B
0,20 4B,

h. Set the Synthesizer to ~40 dB.

L The 3570A nmpliludc reading should be »40 dB

+0.50dB,
I+ Selthe Synthcsizcr to» 60 dB,

k. The 3570A umplitude n:mllng should be - 60 dB
%0.50 4B,

I, The procedure for lcsllng lhcsu. specifications ot

C 10 kHz, 100 kHz. ) MHz, 7 MHz and 13 MHz is as follows;

m. Sel lhe Synthesizer Frequency to the next fre
quency 10 be cluckcd

n. Set the Synthesizer Amplitude for 0dB and the
Veriable Attenuator to 0 dB, The 3570A should read 0 dB
+0,0) dB, Maintain this tolerance by using the l‘mnt pane
AMP, ZERO adjustments,

o, Leave the Synthesizer al 0 B upd ndllusl the varfable
attemistor for - 20dB, The 3570A should rend - 20 dB
$0.2dB,

p. Adjust the Varoble Attenuator for -40dB, The

3570A should read - 40 dB & .5 dB,

q. Set the Synthesizer Ampll:udc for » 40 dB nnd the
vai'zble Attenuvator for -40 dB The 3570A should rend

-8[‘ \RiOSdB

| . ,
" l.z.m the Syuthcsizcr Ampl‘lude ot -40dB und

4 udjust the Varlsble Attenuator for -60dB, The 3570A

should rend 1004B £ 1,5 dB,

5 Rebcnt Stcps m lhrough rousing the frequency
settings dlscusscd in Step ). _

.. Move the Input Cable to the Ch.uuul P input o ul
repcnt Stcps ¢ through s, |

BIT, anuency Response Checks (3320A or 3330A

Svn . izen),

NO'.’E

' l"or spstems’ using a Model 33208 ur 33305 Synﬂmlzer,

refer to Paragraph 5-19,

5-18, The ‘purpase. o[ these ‘checks fs 10 verify thot the
3570A meets the Amplilude Freqmncy Response specillca-
tons listed in Tuble LI,

53
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Section V

RECOMMENDED TEST EQUIPMEN’I‘ :

Thermal Convcrtcr (hp- Model 11050A for 50 » olm
systems; -hp- Model 11050A Option HOI for 75 » ohm

systems,
DC Digilal Vollmclcr (:hp- Model 3450B).

n. Cnnnccl thc A and B Outputs. terminated fn 50 »
ohm (or 75 » olim) londs, 1o the A and B Inputs, This is the
same frput coptiguration used: for the Front Panel Zcro
Adjustments, .

b, Setthe 3570A contmls 1S fdilows'

MAX’REF!NPUTVOLTAGE ;.l.lrl‘plv
AMPLITUDEFUNCTION...,......n..A :
o o BANDWIDTH oont»s-»»onpnn- IOHZ

0pli0.1s 002, 003: Set ABSOLUTEIRELA
TIVE switches to ABSOLUTE,

= e, Sc_t the Synthesizer AMPLITUDE control to 0 dBm,
ol Connect the Thermal Converter AC INPUT to the
:3570A CHANNEL A OUTPUT conneetor, (Remove termi-
- hation when Thermal Converteris connected.) Connect the ;
DVM to the output of the Thermal Converter,
- e Set the DVM5 to the 100 mY range (de runction),.': |

f Setthe Synllicsizcr I‘rcquéncy o 50 Hz,

g Adjust the Synthesizer AMPL[TU_DE control for o

' DVM reading of 74 mY £0 01 mV de,

h. Allow epproximately two minutes for the 'mcrmnl :

PR COnvcrlcr 10 warm up and stabiliz, E

i, If necessary, rcadjust the Synlhcsizcr AMPLITUDE

B control for a DYM reading of 74 mV 1001 my dc, _

Rccord the DVM rending‘._.mv dc.

j ‘Without dislurhing the Syntlwsizcr cnnlruls diswn~ |

- nect the Thermal Converter irom the Synthesizer, Recon-
©~ hect the Channel A OUTI'UT to the INPUT (using correct
terminntion) _ o

b Ry Adjust the 3570A AMP‘ ZERO conlml for o

., umplitude rcndlng of 00.00dB,
:_ e M), Set h\c Synllncs!ur I‘rcqucncy to 100 Hz

. Thermal Corwcrtcr us in Step d ubove,

‘1 -Adjust the Synlhcslzcr AMPLITUDE control l‘or the

‘ 'mmc DVM rcnding recorded jn Step

b 0 sizer-and recopnect the C!umncl OUTPUTS 1o the INPUTS

S (using corrccl tcrmlnnliull)

PERFORMANCE CHECXS

m. Dlscunnm the RF Input Cubte and rcconncct !hc

0, Disconncct the ’l‘hermal Convcncr l‘mm lhc stmIm-w

Made} 3570A

Table 6:3, Frequency Respant s Chacks,

Synthesizer A Amplitude  |'B Amplilude BrA .
Frequancy Readings  Readings Readinps
50 Hz d8 dB dB
100 Hz dB dB dB
1 kHe dB dB ~dB
10 kH: dB dB dB
100 kHz* Ld8 . dB dB
) MHz : dB dB dB
10 MHz - 4B : dB dB
13 MH: —dB . dB dB

Il lrequency reiponse foi)s only at 100 kHz, the pmblern may
I;.l l'; feadthrough rllh!r than frequency responis (Pa-ngrnph
59}, .

p. Record the 3570A pmpliludc rcndlngs in the space -
pxovidcd In the Performanee Check Test Cord,

q. Repeat Steps m through p with the Synthesjzer set to
cnch additional frcquemy listed i Table 5.3,

v, Determine hc Jargest negative' reading recorded in
Step p. IF there nre no negative readings, use 0dB or the
smallest pnslt!Vc reading: — . _dB, | J

5 Delcrminc the largest. positive rcndlng rccordcd in
Step p, If there nre no positive readings, use 0 dB or the
smnllcst negative readingt . dB,

L Algebrnicnlly subtmcl the !nrgcsl positive rcnding
from the Jargest negative reading (or viceverso) to obiain
the pcnk to-peak response deviation,

u, The peak-to-penk response dcvinliun should be Jess .
than, or equal to +0.50dB, verifying the frequency
response spueification for the A (or B) Amplitude Fupe-
tion. -

v, Set lhc 3570A AMPLITUDE FUNCTION swilch to

B. chcnt Steps ¢ through u,

‘W, Connect thc CHANNEL OUTPUT to the INPUT

(using correct termination), The Thermal Cunvencr Is ot

requircd !‘or the rcmnir..ng steps,

"X, Sct lhc 3570A AMPL[TUDE FUNCT ION switeh to

B’Av . . - ]

¥, Record the B A nmplitudc mullng with ' the
Synthesizer set 1o each l’:eqncn:.y lisied in ’l‘nblc 53, '

z, Using the rcndlngs recorded in Stcp Y, Lﬂll.lllnw the

- peak-to-penk rcspunsc dcviption us oullined .jn Slcps r
o throught, o

| ua, The peak-tos pcak rcsponsu dcvintion should be less . '
than,” or equal to *0,J0dB, verfying the rrcqueucy

NS rcsponse specmcntlon ror he: B-AAmpluudc Fuuctlon. S

Artisan Technology Group - Quality Instrumentation ...
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v

5-19 Fuqulncv Bupnnu Checks {3320B or 33308
Svnthuizm).

)

5-20, The purpose of these chccks Is to verify that the
3570A meets the Amplitude Frcqucncy Rcspunsc spcciﬂcn-

_ lions listed in Table 11,

1 Pcrfurm the Front Puncl Zero Adjusuncnls (nmpll

. tude) as ontlined in Paragraph 3-157 (Section 111, Use the
- 0 dBm MAX/REF INPUT YOLTAGE setting and the 10 Hz

" BANDWIDTH setting with the Synthesizer set 1o 0 dBm,

e Dclermlr

- .i

v

s e C LT Clo
A SR T P Dol

1 MHz, Leavye setup for following steps,
. : _

b., Set the 3570A contrals us follows: |

MAY™4F INPUT VOLTAGE ..., 0dBm
AMPLITUDE FUNCTION .. v v vasr i A
BANDWIDTH rrbr b rr bR R bR ARy IOHZ

- Options 002, 003' Set ABSOLUTEIRELA
TIVE switches to ABSOLUTE,

- ¢ Set the Synthesizer to 0 dBm, 50 Hz (l.nvallng Slow),

d. ‘With the Synthesizer set 10 each frequency listed in
Table 5-3, record the 3570A amplitude reading in the space
‘provided on the Performunce Check Test Card. The
following  steps determlne the peok-to-peak response,
deviatlon.

lhe lnrgcsl negatjve rc:ding rccordcd in
Step d. If there ure no negative rcndingr, use 0dB or the
smallest posi fve reading! . _____dB, o

f. Detcrminc the Jargest pcsitlve reading recorded Jn

" Step d. If there are ro posmvc rendlngs use, OdB or lhc

smallcsl negative, rcnding ,dB
-
B Algebmicnlly subtract ‘the lnrgesl pusitlvc rending
from the largest negative reading (or vice-versa) 1o nbmin :
he peak-to-peak response deviation,

by 'Ihc pcnk to- pcak response deviation shouid be Jess
than or equal ‘fo” £0,50dB, verifying the frequency
r;:sponsc spctiﬂuntion for thc A (or: B) Amplitud-. Fune-
tion, : _

i. ‘Set the' 3570A AMPLITUUE FIJNCTION switch m'_ -

B. chem Stcps ¢ through b,
j Set the 3570A AMPLITUDE FUNCTION switch ko

1] '

k, On lhc Pcrformnncc Cheek Test Curd, iccord the
B~ A amplitude reading with the Symlwsizcr set-to each
fuqucncylistcd In ’l‘nble 53

l Using the readings recorded’in Step k, culculntc lhc
" penk-to- pcnk rcsponsc dcvinlion ns. outlincd in Steps e
lhmughg (

Artisan Technology Group - Quality Instrumentation ...
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Section V

m, The penk-ta-peak response Jevistion shovld be Jess
than, or equal to 0.10dB, verifying the finquency
response spccil'icnlion for the B - A Amplitude Funn.liun.
5-2), Phasevs, Frequency and Phase vr, Amplitudn Checks.
The purpose of these checks Is to verify that the 3570A
meets the Phase vs, Frequency, Phase vs, Amplitude and
Phase Reference specifications listed in Table'}-1. Satis-
factory performance during these checks Is reasonable
verification that the phase' detector clreuits e operating
properdy, Il further verlfication of phase accuracy s
required, perform the Phase “inearity Chcck outlined in
Parograph 5-23, J

RECOMMENDED TEST EQUIPMENT:

Systemns vsing o Model 33208 or 33308 Synthesizer:

* Variable Attenuator (hp- Model 3550)

Triax to BNC adapter hp- 1250-0595, 2 cnch

For 75 » ohim Outpuys: '

- 50 - ohm to 75 » ohm Adapter (See Figurc 5 2A)
25 ohm Reslster (See Figure 5:2B).

2, Pexfarm the Front Panel Zero Adjustments (empli»
1ude and phase) as outlined In Paragsuph 3-157 (Sectionlit).

 Use the 0 dBm MAX/REF INPUT VOLTAGE setting and

the 10 Hz BANDWIDTH seiting with the. Synthesizer set
- for an output of 0 dBm, I' MHz. Leave setup for following

: stcps

b, Inseil the Variable Attenuator between the QUTPUT
(or ALT OUTPUT O) of the Synthesizer and {he rear panel
INPUT of the 3570A os shownin Figurc 5:3C, Set the

" Varlgble Attenuator to 0 dB. _

¢, Set the 3570A conlrols ns I‘ollnws.

MAXIREF INPUT VOLTAGE,..:.,.0 dBnl
AMPL‘TUDE FUNCI[ON PR EERREE P AP A
BANDWIDTH,,.  ...vvvavsvnea lOH2
PHASEREFBRENCE‘.'.D'P‘P.Dii'.A!

Ortions 002, 003: Set PHASEIDELAY switch to PHASE;
ABSOLUTE/RELATIVE switches to 7 JSOLUTE,

- d, Set the Synthesizer for an output of O dBim, 50 Hz,

_ Note

II. The following ’chcc(ts &qufm that the amp!frudc*be

varled from O dBym to -80 dBn; in steps of 10 4B,

2, If using a Model 33208 or 33303 Synthesfzer be sure
the LEVELING control s set in acmr:lance with lhe
au:purfrequmcy.

e Allow time for lhc 3570A phnsc rcnding to slnbilizc,
f, 'l'hc 3570A phase reading should be within the

‘tolerances Jisted in Tuble 54A. for the copresponding frc

qucncy nnd nmplitudc sctling.

Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Chanpts bt Difforant Levels -

Frequency § MH2

BHECKS o : Mode) 3570A

 SectionV PERFORMANCE
, | o Tnbie!M Phase Chr.cks, . B Repcnt Sieps ¢ and f for each frequency and
o - amplitude setting listed in Table 54A,
Ph F ) Spannel A within :
ﬂ Ph::vv:. Arr;?:'l‘lm! 6 48 of Channel B h, Set the synthesizer nmpiltide to 0 dB and frequency
, " Bynih, Amplitude Phase to | MHz,
7 Fragusncy Batting {0 Drgross)
! ‘ I, Adjust the 3570A 10 Hz @ ZERO contral fornphnsc
3351 ' -nggg ::g  reading of + 2,00 degrees,
‘5OHz - |, +700B - AL ‘ :
BoMz . oHOgB | . 138 j. Set the 3570A 10 Hz § PHASE REFERENCE to -A.
- 100 Hz odB . £ 086
100 He- +20dB 106 k, ‘The 3570A phnse rcnding should bc 178 dcgrecs
oo 1oan L0 2 04 degree, verifying the Phuse Reference spccll‘icaltnn
P EE . o . ' listed in Table 1.1, , ;. o
L " BOOMz ous -+ 08
; Bt | jome | tes | szz. Phase v, Amplitudn (Chlnnnls at Ditfarent me.
BOOHz +B0dB sig }“']l. e
) K " oB vos | RECOMMENDED TEST EQUIPMENT: |
. z . ' X .
¥ kHz 2048 | - 108 " - Systems usingnModcl 3320AIB or3330AIB 1 Varfable
S | kom | a2 ‘Attenuator (355D).
1 . B : :
' kH 0dB 05 . by For75e nhmOutputs.
:gm: +20dB :o,s P ‘3;“ . 50 » ohmilo 75 - ohdenpter (sce Figurc 52)
lEtEi :;ggg :?f a, Performt the front panel Zero Adjustments (ompli-
: b tude and phnse) as outlined In Pnrr.“mph 3:157 (Section
30 kHz , DdB £ 0,6 ' lll) !
v O kHE + 2048 t06 . } : ] 41 i
* 30 kHz © »70dB X
‘ 30kMe | 1.B0dB | )2 by Set lhe 357OA controls as follows.
Ll | s | ros ' MAX/REF INPUTVOLTAGE, , ., » . 1V
100 kHz 7"70da ) 108 ) i . AMPL!TUDE FUNCT[ON PR R EE R AL PR A
100 ks 16048 1| t12 BANDWIDTH, , ., vocbrusrsesr s JOB2
500 kHz 0dB 106 - PHASEREFERENCE....;”......,..A
it ;
coguhe | - 1 98, Options 002, 003; Set PHASE/DELAY swi* i lo PHASE;
L M
BooxHr 1. B0dE ML ABSOLUTE,'RELATIVE switch to ABSOLUIE,
I MH: | cds 105
Ly :m: , :;ggg & igﬁ ¢, Insert: the Vnrinblc Attenuator belwccn the Input
O yMHe f o emoas | 012 nndOulputor ChnnnelsAnsshuwn in Figure 5-3D,
7 MM  oap 1A :’
: e | me | o o |
C » E, . .
RN R 'lMH:_ -BOdB | 120 Be sure the synihesizer LEVELING conirol Is set In
o e | U ous ' 1A " gecordance with the output frequency.
N }wﬁ: Lok :::2 ! ~d. Perform the front panel Zero ndjustmcnls as outlincd
‘ . 13 MHz .~ »B0dB £20 in angmphf} 157
o b} Phase ve. Amplitude with

e. To check Phnsc vs, Amplitude (Channels nt different
levels), set the Synthesizer to + 13,01 dBm when the
3570A s on the 1 V rapge and to -6,99 dBm when the
3570A is on lhe J vV range. Set Bnndwidlh to 10 Hz,

f. Sct the Symhesim frcqucncy to l MH: und yary the

| amplitude with the Attenuator in 10 dB steps, The 3570A -

Phase reading should be wlthin lhc lolcmnccs listed in

' & Remove input attepuator - from Chnnncl A mnd -

conneet it between the INPUT-and OUTPUT of Channel B,

Range . _
.. . avTav e
R Channel A | Channet B [ Phose | Phae
], . .‘ N : P.
od8 | +2008 | 21.3° | £1,0° '
" 0dB - | -40uB : n,ag :1.53
0dB | +60dB | £16° | +15
sol oy ol 0dB | -BOdB G} £30° | 2480 Table 548, i
Phi w2000 | . odB | r1,8° | #1030 '
»40dB | 0dB | £1,69 [ 2159
[} +80dB | 0dB | #1,6 n.s: :
+B0UB. | 0dB .| #36. | +45° |/ . Repeat Stcpsdlhmughf to chcckChnnncl B
\ 1
- -

Artisan Technology Group - Quality Instrumentation ..
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. 52, Phase Linearly Chuck.

" 524, The purpose of this check Js to verify tlmt the 3570A

meets the £0,2 degree Phase Lincarity specification listed

~In Table 1.1, This check is performed by inserting s 1,000
R, Jength of conx cable'in Chapnel B to produce a linenr

phase'ys, frequcncy rcsponsc at the 3570A Inputs, '

| RECOMMENDED TEST EQUIPMENT:

' 1000 ft, coaX. cable cqulpped wilh BNC co~nectors
. ohm systems) (RG59A/U for

. (RGSBAIU for 50
'75_‘- ohm systcms) ‘

' i NOTI:
lf a 1,000 f1, length of coinx cable is pot avaflable, his
eheck can be performed using a cable length as short as 500

(ﬂ A longer cable will ‘provide greater nemlu:!ou, :hus
impmvlng the validity uf ﬂrc check,

V', Using a 12" cnble, conncct Ihc Chanmel AOUI‘PU‘I‘.
terminated In 50 ~ohm (or 75 » ohim) load, to the Channel

~ A INPUT, Using 2 1,000:f1, cable, connecyithe Channel B
~ QUTRUT, ‘terminated in- SO-Ohm (or 75- ohm) lond, to
lhc Chnnncl B INPUT. “ _

b Sct the 3570A conlrols as followr

- MAX/REF INPUT VOLTAGE ., ,..\,., 1V’
AMPLITUDEFUNCT[ON np»rvtbp»v»p»B
BANDWIDTH »btbppppbp»b»t; [ 100 Hz
PHASEREFERENCE -b;.»n»bu»»;bpu-A

¢, Setthe Syntheslzcr I'rcqucncy lo 500 kHz, Adjust lhc

o -Synthesizer. amplitude for a 3570A amplitude yeading of
- 20 dB (3320B/3330B Synlhcsizers) or-10dB (3320A or. .

3330A Synlhcsiws)

d lncrensc lhc Synlhcsizér freqhn.ncy to oblain a

e Adjust the 3570A 100 Hz QZEROcontml fora ghnse .
rcadlng of 00 00 degrccs. o

: f. Increment the Synthcsizcr ﬁcqucncy i steps of
o l(} kHz until the 3570A phase reading s approximately
"= 175 degrees, The change in phase that oceurs from stepto
.- Bep should be copstant, within + 0,2 degrees, Options 002,
© 7 003; set ABSOLUTEIRELATIVE switch to RELATIVE
. ‘and piess ENTER OFFSET: pt O degrees, Each time the
i . frequency is incremented, obserye the c!mnge n phnse and
o nsnin pms ENTER OFFSI.‘.T. o _

| "szs. Blndwidth Chocks. |

ifs-zs. Opﬂoml. .The purpose of lh; fullnwing steps Sto o
- check the bandwid . settings, The bandwidth checks.are
- ., stretly optional and are included oply- to verify: that the

Artisan Technology Group - Quality Instrumentation ...
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nmplitude reading s aga

Sectjon V

crystni nltcrs are nilgncd to provide the rccommcndcd
performance characterdstics, Sinee bandwidths are not -

"specified In Table -1, readings outsldc of the test limits

given In the bandwidih checks only indicate that cyysial
filter alignment is recommended and do not, in theniselves,
constitute a performance fallure, If you desire Lo chick the
bandwidth settings perform Steps o through 1} if not
proceed to Paragraph 5 27. i

‘ RECOMMENDED TEST EQU]PMENT'

Syslcms using - n Mudcl 33308 Automatic Synlhcslmt
none required,

Systems using a Mode! 33208 Frcgunncy Synthesizert
Elcctronlc Counter (»hp- Model 5245L or equivalent),

a Cnnnect the 3570A to thc Synlhcslm as shown in

Figure 5-3A, Connect the fixed | MHz (8) to th Channel

A input. _
b, _Set the 3570A cofntmls as fnllows.

MAXIREF lNPdTVOLTAGE. AT .IV
AMPLITUDE FUNCT™ N,y vhvinsin A
BANDWIDTH»»»FLD»DDD.»»hphrtblOHZ

Oplions. 002, 003' Set ABSOLUTEIRELAT[VE switches
to RELATIVE. - -

A Sct the Symhcslzcr to 1 MHz nnd +l3.0! JBm.

d, Vnry'lhe frequency slightly to achieve o peak

amplltude rendlng on the 3570A» |

e, Record the frcqucncy (Fl) nnd nmplimdc (Al)

3 . measured jn Slcp d on the Perfoymance Test Card, -
- 3570A phase reading of O degrees 2 degrees (approxi-

 mately 600 kHz for I,OOO ﬂ, cnble' nppmximntely 1,2 MHz
: for 500 ft. cnble) :

“f, Inereaze the, frcquency of the synlhcslzcr unlil the

3 nmplitudc decreases to (A1-3 dB) ¢ 01 dB,

‘& Record 1. frequency (F2) and the ampllludc (A2)

_ mmu:ed in Stgp Fon the Performc.hce Test Card,

h, Decrcnse lhc frec uency of the Synthcslzer until the
n equal to- A'Z : .Ol dB.

I, Record the \l‘requency rend!ng (Fs) on the Perfor»
-_mance Test Card :

j, Subtract F1 from F2 and subtract F3 rmm FLThe

' mulls should be within % 15% of the selected bnndwidlh

divided by two, L

i

k. Record lhc result on the Porl'ormnncc Test Card,

K Repent Steps c through k for thc 100 Hz and 3 kHz _ |
bnndwidth. , \ .

| 57
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Section V o PERFORMANCE CHECKS ' Model 3570A

(s}, Bandwidth Setup for Testing Channel A, ‘ . (b}, Amplitude Linearity,
| N 3330A/8
! oR
a:soma 3320A/B
sszomn N M-
. @~ NOTUSED
[20-33hii}0 U LTS
. S sonre-mmy.
PN

I i
' S S B G A
» DW‘T prre g ol ! ‘”0
LYY TP L AL N ‘ NETWORK ANALYZER
i yeRminATion LL—, hp 3570A
‘ b . NETWORK ANALYZER .
Mgy “hp 3570A N fﬁ”'yu"‘!m‘“{if? oﬂ' UsE
| ' ) ‘ o - A%’&I-F& ' _ 370- B+ A0
. ; : : ﬁp}ub
'(e) th\u. anumcy, E , o o . .
i L e L v
o NEwORcwAbER  wemwegs @D Al
_ S hp 357 R - hp 1260-059% \:\GL_ouwurQ}
a ‘ 333048 ¥
5 L _ . on !
i ; 3320A/8 &
_ USED N 75phm - A

 TRIAX 10 BNC
'~ ADAPTER
hp 1260-0595

g O}  spsTEMs oMY

Wr g \\  BOR 1o7BR
_ L ' ' FEED-THRY
o @ TERMINATION

254
RESISTOR

1 i 1
W hpinrea - : ApIITOA
: A . )0dB/SYEP . ‘ _
. b 0 UREINPUT T f apreniatoR CABLE ASSY
PR o . caBLE - 356D
{d). ‘Phuie ve, Anylitude, ' SO
* " {Chainials at Different Levels) - : | 3330A8

‘ I
, 800 FEED-THAY el
" TERMINA TLANINARON

NI:TWORK ANALYZER

o ~hp. 3570A
! m*%%‘%ﬁ?om “"f‘ : 3
- ‘%’JH& -: S R nm " nu L L
Sl hpssD ' ’]. R _ : i B ]
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!7. Dnllv anumant clmk (Oplinm 002, 003 nnlv)
4
. ' . NOTE
; Requrm use of 333013 Synrhﬁfzer,

528, The purpose of this check Is to Vcrll‘y the nbilily of
the 3570A to accuratelv.compute group delay, This check
Is performed by opplying n constant A @ of 36 degrees and
. changing the 3570A A F(FREQ STEP) setting from 5 Hz to -
200 kHz while obscrving the computed delay readings. b
- Satisfactory pesformance dusing this check and the phase -
‘aceyrncy checks (Parograph 521 and 5-23) is reasonable
verification of delay accuracy, If further verification s
required, check delay nceuracy using a network with known
delay characteristics or using the 1,000 ft, length of ccax
- cable recommended Jn the Phase Linearity Chccks (Para- o
- gaph 5-23). Delay nccuracy spccif‘cntlons are' listed in oo
B Table 11, - oo

" RECOMMENDED TEST EQUIPMENT:

i

Resistor: | M) % 10% 114 W Chp- Part rlio.(JGB«‘i-_l(}S2 1)

" NOTE

hp- 112368 Multl-Unit Cable must be connected between
- thy3570A end 33308 Remote Contro] connectors, '

a, . Perform the Front Pane) Zero Adjustments (phase) as

outlinéd in Parsgraph 3-)57, Use the 0 dBm MAX/REF

' INPUT VOLTAGE setting and the 100 Hz BANDWIDTH
- setting with the Synthesizer set to 0 dBm, t MBz, .

b, h:scrt. the 1 MS2 resistor between the ‘terminated
* Chaanel B OUTPUT nnd the Channel B lNPUT ssshownin -
_ Fikure 5l ‘ _

o c. Set the 3570A conlrols as I‘ollows'
. , | ’
MAXIREF INPUT VOLTAGE vrsess 0 dBm
: MLITUDEFUNCTIONnnnuwn.n_rA o _'

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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BANDWIDTII*DOF)DDPPF)F'PID)PIDO}[?
PHASE/DELAY ., v v vvvvnv s o PHASE
PHASERBFERBNCEDbh‘b'.}l"?"?A
ABSOLUTEIRELAT IVE

{Phase/Delay) v v i v virrne ADSOLUTE

d, Set.the 3330A/B Aumnmlic Synthesizer as followst

AMPLITJDE»-HHHHMnnnnOd”m
FREQUENCY L Y S A IkHz )
FR[QSTEP IR AN R NN ) 20”2
T[MEISTEPnnnnnnnnnnsomscc
 SWEEP .\, )00 500000 UPJFREQUENCY
‘ESTBPS‘nnnnn»nnnn‘nnr'nnlo

e Adjust 100 Hz BANDWIE/TH for Zero,

f, Usirg the FREQ ¢ kc\f' increment the Synthesizer
lrimequcncy to abtain n phase reading of uppruximatf'lv - 36
egrecs, .

g Press thc Synthesizer “REQ STEP 3 10 key Iwice.

- Using the FREQ 1 and FREQ § ke, » adjust the Synthesfzer

Trequency for a phase rcnding of » 36,00 degrees (¢ 0.0!
JUB]ISI!} . I

h, Record the Synthcsizcr ﬁcqﬁcncy: Hz,

f. Subtract 1,000 Hz from the Synthesizer. frequency
recorded jn Step ht
quency as the FREQ STEP on the Synthesizer,

_EXAMPLE:

If the Synihsizer frequency (Slcp h) Is 10,351.0 Hz, the

rrcsulling frequency “(Step |} 15 10,3510 -1,000 =
'9,351,0 Hz,The Synthesizer entry is then; FREQ STEP
9.35!.0 Hz,

PERFORMANCE CHEGKS

Hz, ‘Enter the resulting fre-

Seetion V

J» Press the FREQ STEP + 10 key,

k. Set the Synthesizer lrcqucncy lo | kHz, Sct the
TIME/STRP contral to 1000 msee,

1 Increment to ccmcr frequency by pressing the FREQ
t kcy five times,

m. -Press the Symhesizcr FIRST POINT key, The
SS'IOA phase rcnding slmuld be 00,00 degrees, 0,01
cgl’t‘.c. '

ne Set the Symhcsiawr SWEEP contry) o DOWN, Aguin
press the FIRST POINT key, The 3570A phase reading
- should be » 36,00 degrens, £ 0,0} degree,

o. Sct the Synthesizer SWEEP contiol to UP, Set the
TIME/STEP control to 300 msec,

.o Set the' 3570A conirals us follows:

DELAYB{ODE bp»-bbbtbbpbt»»pg;pppcw
' ABSOLUTE/RELATIVE ., ..., ABSOLUTE

. i' PH“SE/DELAY tl}ﬁ’b’)ib”ii’}DbLAv

" FREQ STEP:
" Frequency Step Switeh »vyvhvvhsy 5He
chqucncy Step Mlllliplim' vk X
(use' WHITE multipliers)
q  Start. the swe.,: by prcssing the Synthesizer START
CONT kcy; -

1 Allow 10 seconds for the dclny rcnding o stubllize,

5. The delay reading should by 20,00 msec £ 0,04 msec,

b Set the 3570A Frequency Step and Prequency Step-
Multiplier controls 1o cach setting listed in Table 5.5, At -

ench setting the delay reading shovuld be within ihe
tolerances Jisted:fn the Jabje, Allow 10 seconds for the
delay reading to slnbilize nt ench step nnlns.

"Table 5-5, Delay Muwmmm Check,

'_AniSQQ'_Technology Group -

Quality Ihsfrum:en&atjdn

¥req Biep A _ Abﬁluu : " Lowsr T
_ S | Multipll - Setting -Dalay Limit Lm ‘
B X . BHz 20,00 meac 19.06 msec 20,04 miec
10 b3 10 Hz - 10,00 masc " 9,98 meee 10,02 psac
16,6 3 16,6 He 6.00 maac 0,00 mesc 6,09 mue
S0 - X 0H: 5,00 mesc 4,99 paee 5,07 miec
B X10 5OHz - 2,000 e 1,996 e 2,004 msec
10 X10 100 Hz 1,000 meec -0.808 mesc 1,002 msec
168 Xte . | 166Hx 0,600 miec 0,599 reee 0,60) mec
29 X0 . 200 Hz 0500 msec COADD eee | . 050) miwe
5 X100 B0OHz | 02000msec | 0)98Gmsec. | 02004mme |
10 %100 “tkHz - | o0Jo0Omsec | . 00098 mare 0,1002 msec
16,6 X100 1.66kH2 | - 00800 rzec | 00509 meec 0,0601 pwec.
20 X100 1 kb 0,0500 mesc 0.0480 meac | DUB0Y miee
5 XK 6 kHz 20,00 jusae 1986 | 2004 psec
" 10 X1 K -10kHz t 10,00 jsec - B9Bpmc 10,02 pssc
168 XV K IB,BI: . - B,00 psec " B9 puec " 6,01 puse
20 : XK 20 khiz. 5,00 juase 4 .95 jaac 00 peee N
. B RI0K BOKHr . | 2000ksec | 1,906pec 2,004 poas
0 X10 K 109 kHz 1,000 jusec © D98 psac 1,002 psac ‘
188 XjoK ! t6kHz .| 0,500 piec 0890 psec. | 0503 panc
20 - X10K 200kH: | - 0,500 psec - DABD jusc ° 0,501 pser ,

Guarariteed | (888)_88—SfQL:JRCE'| Www.artisa:ntQ.CE)m
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- Phase vs, Amplitude Adjustment (Paragrph, 5- 7l)

Section V-

820, ADJUSTMENT PROCEDURES,

5-30. This portion of Section V contuins complete adjust:
ment procedures for the Model 3570A Network Anelyzer:

Power Supply Adjustments (Paragraph 5-35)

Power Splitter Zero Adjustment {Paragraph 5.37)
Analog A to D Zero Adjustment (Puragraph 5-39)

B+ A Zero Adjustment (Paragraph 541)

Piiase Degacror Symnictry Adjustments (Paragraph 5:-43)

. Phase Detector Adjustments (Paragraph 5-45) “

~ Log Amplifier Phuse, Adjustments (Paragraph 5-47)
*Bandwidth Logle Phinse Adjusiments (Parngraph 5-49)
- Input Mixer
“Crystal Filter Adjustments (Pnrmyaph 553 amd 5»55)
© LO Feedihrough

Sse Adjustments (Parograph 5-51)

Adjustrients (. Sragraph 5-57) .
RF Fecdthrough Adjusiments (Papagruph 5- 59)
Log Amplifier Adjustments (Paragraph 5- Gl]

" Bigh Frequency Phase Adjustments (Parograph 5—63)

Bandwidth Gein Switching Adjusiments (Paragraph 5.63)
Overload Indicator Adjustments (Parograph 5-67)
Delay Crossover Adjustment (Paragroph.5-69)

531, Test Equipment.

5-32. The test equipment required for the adjustments s
listed fn Table 5-1 and at the beginning of each pdjustment
procedure, IF the recommended mode] is not avalluble, any
instrument that has specifications equal to or better than
the required speciflcations can be used,

~ 533, Test Point and Adjustment Locations.

5-34, Test point and ndjusiment locations arc shown in
Figure 5.9, Most of the lest poinis and adjustments are
easily accessible with the top outer cover of the instrument
removed, En some cases, however, jt will be necessary to
remove the Inner covers and place PC ossemblies on
extenders, Ser the 35704 LINE switeh to OFF when
removing or replacing a PC assembly,

NOTE

: l Unless otherwise specified, all adjustments shonld be

perfonmed with the A and B OUTPUTS, terminated in
50~ olm for 75+ olun) loads, conneeted to the A and B
INPUTS, This Is the same input configuration that is

gsgg-for the ont Panel Zero Adjustients (Paragraph
B 7}.» y

: i ;L
2. AWl test measurements should be made with respect fo
- elreuft: ground Which Is available ar any point on the
inslmmem chassis, :

. si0
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I
5-35, Powor Supply Adjustments.

5-36, These ndjustments set the levels of the + 15 V deand
+ 15V de regulated power supplics,

- RECOMMENDED TEST EQUIPMENT:

DC Digital Voltmeter (Chp- Model 34508)
a. Connect DVM to A37TPL (+ 15V TP),

b, Adjust A37RG (+ 15V ADJ) for 2 DVM reading of
+ ISVi0.0ZVdCt

¢. Connect DVM to AITTR2{- 15 V TP},

d. Adjust A3TRI4 (- 15V AD3) fur o DVM reading of
L 15 V£0,02V de,

617, Pb\mrﬁplittar Zero Adjustment.

536, This ndjustment nulls out any de offset present ut the
Aand B QUTPUT connectors,

RECOMMENDED TEST EQUIPMENT:
be Volimetes (hp- 34508)
a, Connect DC Voltmeter to the Clmnn"cl A OUTPUT,

I‘bl: Set the Synlhcsizcr LINE switch to STANDBY or
OFF;

& ¢, Adjust ABR6 (Dp OFFSET ADJ) for 0 y +10my
c, '

d. Set the Synthesizer LINE switch to ON,

539, Anslog A to D Zero Adjustment,

540, These adjustments null out offsets introduced by the
operational amplifiers on the Analog A to D Assembly,
Al6, This is accomplished by applying a de voltage to
ALGTPI and A16T4 which simulates an input to the A to -
D converter,

RECPMMENDED TEST EQUIPMENT:

nc i)_igltnl Voltmeter (hp- Model 34508),
DC Power Supply (hp- Model 6101A),
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Mode) 3570A

8, . Set the 3570A LINE switeh to OFF, Remoys the
Oulpbl;l Buffer Assembly, ALS, Sct the 3570A LINE swileh
to ON,

h. Options 002, 003: Set PHASE/DELAY switch to
PHASE,

ply + 10 mV to A16TP4 nml adjust AIGR14 5o

' tlle dlspry rends + 0,10 dB,

d. Apply - 10 mV to A16TP4 and ndjust AIGR% so the
'display reads - 6,10 4B,

? ‘Apply 100 V to AL6TP4, The amplitude display
should rcnd % (98,00 di to 102,00 dB), The sign depends
on the polarity of the npplled signal ot the RI6TP4, The
absolute anucs of the readtngs should be within £ 0,04 dB,

f, Apply + 10 mV de to A16TPY and adjust R39 so the
display rends 0,20°

g Apply - 10 mV de to A16TP] and adjust R47 so the
displny reads » 0,20,

' llw Appl ! £ 10,0 Vde to AIGTP! The phose display

should read & (196,007 to 204,00°). The sign depends on
the polarity of the applied signal at A16TPI, The absolute '
values nflhe rcndings should be within £ 0,05°,

541, B+ A Zero Adinnmnnt.

542, This adjustment nulls out any de offset introduced

by ' the ‘summing amplifier (U7) on the Output BulTer
ASscmny, AlS,

' RECOMME_NDED TEST EQUIPMENT:

© DC Digital Volimeter (hp- Model 3450B)

g, Conpect the DVM to the rear pape) AMPLITUDE
FUNCTION autput, :

!
‘b, Set the 3570A commls_ns follows:

MAX/REF INPUT VOLTAGE ,,,,.. 0 iim : *
AMPLITUDEFUNCTIONpbnbp»»}»b»pbbA
"rBANDwIDTH D.PDDD.DD..DID‘PD#D' ;OHa'
¢ Set the Synthesizer for un output of Och. 1 MHz,

d. Adjust the Channel A fromt pindd AMP ZERL
control for a DVM reading of 0 V £ 0,001 V de,

¢, Sect the AMPLITUDE FUNCTION switch to B,

- £ Adjust the Channel B fron. panel AMP ZERO control
for 8 DVM reading of 0 V £0,001 V de, :

g Set the AMPLITUDE FUNCTION switch to B+ A,

‘Artisan Tech_nology' Group - Quality Instrumentation ::
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I
t

. Adjust AISR29 (B + A ZERO ADJ) for n DVM
reading 0of 0V 10,001 Vde,

543, Phose Detectar Symmetry Adjustments,

544, These ndjustments optimize the symmetry of the two
Jimited stgnals applied to the Phase Deteetor,

RECOMMELNED TEST EQUIPMENT:

Oscllloscope (hp- Model 180A with 10:) Divider Probe)
u, Set llle 3570A LINE switch 1o OFF,

b, Remuvc lhc Channel B Log Amplilier Assembly,
A23, :

¢, Place the Phuse Limiter Assembly, A)3, on an
extender,

d, Copneet a short clip lead between AI3TP! and
AL JTP2 (lnbeled TPA and TPB).

¢, Sct the 3570A controls ns followst

LIN_E#'DDl’DlP'l‘i'}ll'i#’b}}lb!“bON
MAX/REF INPUT VOLTAGE ..,... 0dBm
BANDWIDTH FFEREEEE PP PR sk}ll
PHASEREFERENCEDFUD'?DOPDPD’P?PDA

- £, Set:the Synthesizer for ap output of 0GB, | MBz,
B Qorincct the oscilloscope 1o AV4TPA,
b Set the Oséllluscopc controls as follows:
Vc“[Lnl &nsi‘iwty PEFEPPEEER RPN 0 I v,div
(ne coupled)
&vccp'\rimpjlO‘itbtbrkvtbitbbosp“-‘-l{"v
! |

1§ Alternately observe the positive and negative halves of

_.thc square wave hy, switshing, from +. Slope (rfgger) 1o

Slnpﬂ on the osellloscope, ,

J. Adjust AI3R16 (A SYMMETRY ADJUST) unthl the

pasitive uhd negative halves of the squure wave are exactly
cquel in durstion (see Figure 5-4)
J
k. Conmeet lhc nsr.illosmpu o AI4TEB,
I, Adjust A13R36 (B SYMMETRY ADJUST) until’ Ihc
positive and negative halves of the squure wave are exactly
equal in duration, !

m, Remove the oscilloscope,

B-46. Phase Detector Adjustments.
546. These adjustments set the current sources and cup

51
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j |

rent sinks to produce the proper de leve)s ot the output of
the Phase Dctcclur.

n, Pul‘nnn Steps n thorugh £ of the Phase Deteetor
Symmetry Adjustment procedure obthined in Paragraph
543,

» Set the rest-switeh (1) on the Phase Dctc;mr, Ald,
e pusiliun I

e Adjust AI4R52 (ADJ 1) Tor u phase reading of 00,00
de ',n.cs. '

: _
d. Set the vest swiieh to the operate (OP) position,

+ Adjust the from panel 3kh 9 ZERO control fora
phuse reading of 00 00 degrees,

.1 Setthe u.st switch 1o position 2, ~ Y
\d ust AMRJ? (AD) 2) for o p!msc rcudim, of

' +90 Q0 cgru.s.

h. Set lhc test switeh to position 3, . !
I, Adjust AL4R3G. (ADS 5) for w pluse reding of Al
+50.00 tlv.gn.cs B Ay

_J» Repeat Steps b through |, 4 o
k> Set Ihe fest switch m the vperate (OP) pnsitlun. :

l. Adjust the fmnl pancl 3kHz ¢ ZERO control for n
phnse rcnding 0l 00,00 dagrccs.

m. Setthe 3 \70A BANDWIDTH switeh to 100 Hz,

n Adjdst the l'ronl pancl 100 Hz 9 ZERO Lur.trul forn
phase reading of 00,00 degrees, o

sz

B R

Figura 6:4, Phase Datector Symmetry Adjustmentt Positive and Negative Half-Cycles,

Artisan Technologys Grpup - Quality Instrumenitation ...

o, Set the 3570A BANDWIDTH switeh tv 10 Ha,

p. Adjnst the front panel 10 H2 ¢ ZERO comm) for 1
phase rentling of 00,00 degrees,

q. This completes the Pluse Deteetor Adjustiments.
Remoye the short Jrom Al3 und Repluce AL3 and A23,

r, IF the Phase Zero rendings connot be obtajned, the
range of the Phuse Zero adjustments may be oltered by

substituting another resfstor I’nr ALIRT from the Padding’

List given helow,
Padding List For A} 3R7*
Value JHip- Part No,
909 OHM .0) © 07570442
931 OHM .0} 06984465
953 OHM .0} 06Sh= 15
1050 OHM .0} 0696 1457
1100 OHM .01 07570424

3

647, Log Amplifier Phase Adiustmnnts.

548, These adjustments pre ot nu.caaury for 3570A"
equipped with A7/A23 Log Amplifier Boards pumbered
03570-66555 vr 03570-69555, These new type hoards will
imroduce approximately 29 of . phose error Which con be
compensated for in the Bandwidth Logic Phase Adjust-
ments (Paragraph 545), See the 3570A manual buekdating
for the Log Amplifier Phinse  Adjustments pecessary for
3570A% equipped with A7/A23 Lop. Amplifier Bosrds
numbcrcd 03570-66535 vr 03570-69535.

5-48, Bandwidth Lagic Phase Adjustments.
(For fnstruments  equipped  with  03570-66555 or
03570.69555 Log Amplifier Bourds only, Sce the 3570A

Guaranteed | (888) 88-SOURCE | www.artisamtg.com
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B
yeading on. the DVM, be sure the ubsolite

Mode) 3570A

monual  bockdating  for  Instroments  equipped  with
03570:66535 or 03570:69535 Log Amplifiers,)

550, These adjustments peak the 100 kEz response of the
IF amplifiers on the Bandwidth Logie Assemblies und

equalize the phase shift Inroduced by the A and B

Bandwidth Logie eircuits,
RECOMMENDED TEST EQUIPMENT: _
AC Digital Voltmeter (-hp- Mudel 345013);

n, Set the 3570A LINE swilch to OFF. Remove the
Channel B §F Mixer Assembly, A8,

b. Plece both Bandwidth: Logle Assemblies, A6 and
A22, on extenders, ,

Ch

d,

Connect a ¢"p Jead between A6 pin 1 and A22 pin 1,

Set the 3570A controls s follows:

. 1
LINElbl;b}lib!b-l:}bhb[hr)r‘vi"'ipoN
MAX/REF INPUT VOLTAGE ,,,... 0dBm ; |
BANDWID’I‘*I 5’."}”|r]§i'bb'ibhb 3k}{?~
PHASEREFERENCE l{'r'ﬁtttiibblb'iA

e,

i
Set the Synthesizer for an outpit of 0 dBm, | MHz,

1, Conncct the DVM (ue function) to AGTPI,

ADJUSTMENT PROCEDURES

}

. Adjust AGL} (IF OUTPUT ADJ) for u maximum

(intermediate peaks may occur),
b, Connect the DVM 1o A22TP,

. Adjust A22LI (IF OUTPUT ADY) for o maxiimum
reading on the DVM. Be sre the absolure peak Is found.

J» Disconnect the DVM, -

k. Observe the front panel phnse reading. If the phase
reading §5 grenter than 2 2,00 degrees, repent Steps I
through k. If the phiose reading §s Jess than * 2,00 degrees,
alternately adjust AGLL and A22L) for n phase yending of
00,00 £ 0.05 degrees, ,

}, This completes the Bandwidth Logic Phase Adjust.

- ments, Proceed to the dnput Mixer Phase Adjustments

{Poragraph 5-51).
6-61, Input Mixer Phaze Adjustments,
5-52, These adjustments peak the 100 kHz response of the

JF amplifiers on the Input Mixer Assemblies and equalize
-the phase shift Introduced by the Input Mixers.

RECOMMENDED TEST EQUIPMENT;
AC Digital Valtmeter (-hp- Mode) 34508)

peak s foupd.

* repding of 00,00 £ 0,05 degrees,

Seetion V

a. Perform the Log Amplifier Phase Adjustments (Sor
0357066535 or 03570-69535 Log Amplilier Boards only)
and the Bandwidth Logie Phase Adjustments (Paragraph
549)..

b, Set the 3570A LINE switch to OFF,

¢ Place both Input Mixer Assemblics, A2 and AlB, on
extenders,

d. Set the 3570A controls as follows:

LINE bbhbiiibb"btbttbbribblrbbbbioN
MAX/REF INPUT VOLTAGE ..... » 0dBm
BANDW[DTH N RN R NN 3k”’-
P}'ASEREFERENCE ».»p»br’p-o»rn»nrA

c¢, Sel the Synthesizer for sn output of 0 dBm, | MHz,
f. Conneet the DVM (ac function) to A2 pin ),

B -Adjust A2L2 and A2L3 for o maximum rending on
The DVM. Be sure the absolute pesk Is found (ntermedinte
peaks may vesur),

h. Conneet the DVM to ALB pin ),

b Adjust ALBL2 and AJBL3 for o maxbmwm reading on
the DYM, Be sure the absolule penk is found,

j» Disconneet the DVM.

k. Obseve the front punel phase reading. I the phase
reading s greater than £ 2,00 degrees, repent Steps [
through k. IF the phase rending is less than £ 2.00 degreus,
alternately ndjust A2LZ/L3 und AIBL2/L3 Jor n phase

L Repln'cc A2und AL®,

m. Observe the fropt panel ;hwse reading, The phase
reading should be 00,00 £ 0,30 degrees, 15t is pot, repeat
the Log Amplifier Bhase Adjustments (for 0357066535 or
03570:69535 Log Amplifier bourds only), the Bandwidth
Logic Phase Adjustments (Paragraph 5-49), and the Inpwt
Mixer Phnse Adjustments,

£.53, Crysta) Filter Adjustments {3320A and 33208 Fre-
quency Synthesizers),

" NOTE
For sysiems sing the Model 33304 or 33308 Antonatie
Synthesizer, refor to Paragraph 5-53, _

» B
5-54. The purpose of these adjustments §s 1o olign the three
Crystal Filiers fn each measurement chonnel, The Crysial
Filter ndjustments are tedious and thue consuiming and, for

" this reason, should be performed only iF one of e

following condijtfons exists;
5:)3
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L JFa erystal has been rcplncud ;

2. 0F u Crystol Filter Assunbly hos been repaired or
n.plnu:d

3, 1 the 3570A fajls to meet the test specifieations given in
the Bandwidth Checks (Parugraph 5 25)

RECOMMENDED TEST EQUIPMENT: ‘

Electronic Counter (-hp- Made] 5245L)
(2) G- pin PC Extenders (hp- Part No, 03570.66503)

NOTE
For th’ Jollowing steps, the front panel p ZERQ comirols
should not have been disturbed sinee performing the Phase
Detector Adjustmenis (Paragraph 5-+!5),- 1f the eomtrols
have been disturbed, perform the Phase Detecror Adfusr-
ments before proceeding

g, Connect the 3570A to the Synthesiz
Figure 5:3(n). Connect the Lxed } MHz
INPUT,

zer us shown in
}to Channel A

b, Using short pieces of insulsted wire, short between
pins | and C on each of the two 6pin PC Extenders
supplied with the Inslrumenl. .

e, Set the 3570A LINE switch 1o OFF, Remove the
second and third Crystal Filter Assemblies, Ad and AS (or
A20, A21), Leave the first Crystal Filter Assembly, A3,
(A19) in place,
NOTE
le Crystal Filter boards are' matched In thely assoclated
crystals and should hot be interchanged. Each crystal has a
serial number printed on the mica vistble from the topside,
For tdentificatfon purposes, the last three digits'of the
crystal serfal numbers are marked iy the  vresponding
Crystal Filter boards. Al crysials can be left in the
imsinnnent during the adfusements, Orystals or crysial filter
boards may be changed separately if defective, This
procelure matehes a crystal filter board 1o its erysial,

4. Place the two G-pin extenders fn the weant board
stols (be sure pin 1 of the extenders is focing the front
panel). Leave the two Cryswl Filter hourds out of the
instrument, .

e, Using short pieces of solic wire i{rcsislor lead,
alligator clip, etc.), short between TPL and TP2 (Fe
CHECK) and between TP3 und TP4 (RJ,) ol' the Crystul
Filter bourd under test,

I, Setthe 3570A controls as follows:

AMBL FUNCTION ., \0svvevsssss AorB
lNPUTVOLTAGE DPiDIPFPPP'DiilPPlv
BANDWIDTH 4\ uvvsvsnisnsersss 100 Hz

514

't
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Model 3570A

g Set the Symhesizer nmplitude to 0 dBm nnd fre-

queney o 1,000,000.0 Hz (os indjeated on the Electronie
Counter), Note the 3570A amplitude rending.

NOTE
In the following steps where the Synthesizer frequency
adjusted for a peak amplinide reading, be sure the absolute
peak is obtaimed {intermediare peaks will neenr),

b Adjust the Synthesizer frequency for o peak amplls

tude reading (minimum - dB), The peak wil be as much ns
10 dB ahove the | MBz rending and must oceur hetween
999,997.5 Hz and '999,999.5 Hz, If the peak reading Is not
between 999,997.5 Hz und 999,999.5 Hz the corresponding
crystal should be replaced, This s heenuse the compens
sitfng capacilor (C3* mnd C4*) on the Crystal Filter hoard
may not be able 1o “pull™ the erystal freguency far enough
to meet the frequency specification in Step k.

i Remove the short from between TP) and TP2 (Fe
CHECK) of the Crystal Filter bourd under test,

U §, Adjust the Symihesizer frequency for o peak ampli-
tude reading (minimum -dB). The bsolute peak should
ocewr at 1,000,000 Hz £ 0.2 Ha, 11 it does not, change the
valug of C3* and C4* on the Crystal Filier buard under
test, Increasing C3* and C4* lowers the pepk freguency:
decrensing C3* and C4* rulses the pesk freguency. A
change of 100 pF will change the peak frequency by
spproximately 0.) Hz, Refer to the Padding List in Table

"

Table 6:5, Padding List,

Dexcription sp- Part No,
C-F22pFoouV 0140-0145
C-F B3 pF 300 0160-2201
C-F75pF d00V 0160:2202
C+F 100 pF J00 Y 400176
C:F 100 pF a0V 0140-0106
C+F160pF 3OV 01400186
C:F1B0pF 00V 01400107
C+F 200pF 300 V 0140:0108
C-F 240pF 00V 0140.0189
€. F 300 pF 300 V 0140.0226
C-FaG0pF OO0 Y 0160-2209
C+F 400 pF D00 V 0140-0177
C.FA4BOpF 300V 01400232

~ C+-FBO0pF 300V 0160099}
C+ F 1000 pF 300 01400179
C-F1100 pF 300V MGco-2210
C+»F 1200 pF 300V 0160:2220
C+F 1300 pF 600V 01400164
C: F 1600 pF 300 V 01602222
C+F 1800 pF 300V 0160:2224
C-F2000pF 300V 01400180
C+F 2200 pF 3OOV 0160-2226
C» F 2400 pF 500 V 01600940

; €+ F 2500 pF 300 V 01600147
C-F2700pF 300 V 0160-2228
C:-F300pFI100V 01400372
C:F3300pF 300V 0160-2230
C+-F 4709 pF 300 ¥ 01400162
C»F 6600 pF 300 ¥ 01400170

]
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- Model 3570A

k. Remuove the short l'rum betweert T3 und TP4 ol‘ the

'. Crystal Filter buurd under test,

), Sei the 3570A BANDWIDTH to 100 Bz,

m, Set the Synthesizer frequency to 995,000,0 Bz and
note the 3570A amplitude rending,

e Set the Synthesizer frequency to 1,005,000,0 Hzand
note the 3570A mmplitude reading,

0, Adjust the 10 Hz ADJ on the Crystal Filter board
under test so that the readings In Steps m and n ore
jdentical (within 20,25 dB), When optimum adjustiment |s
obtained, the two readings will be spproximately - 62 dB,

p. ‘Set the Synthesizer frequency to 999,980,0 Hz und
“pote the 3370A amplitude reading,

4 Set the Synthesizer frequency to 1,000,020,0 Hz and
~note the 3570A nmpllludc reading, '

r, Adjust the 100 Hz AD3 on the Crystal Filter board
under test o that the readings in Steps p and q ure identical
(withln £0.05 dB)

s, Repeat Steps m tluuugl; r unlil nplimum udjummnl

 is obtained,
b Renmv-. A3 (A19) and yeplace jt with lhc Gpin PC.

Extender from the M (AQ(}) slul.
u, chenl Steps e thorugh s fur Crystal Filler Assembly,

- A4 (A20),

v, Remove. Ad (AZO) and replmc it with the 6 pin PC
L-.xlcndcr from the AS {A21)slot,

W chcnt Sles J thmugh s for Crystal Filter Assem-

o bly. AS (AZ!)

X Replace A3 (A19) and A4 (A20), leaving AS (A21)
~ln plncc

y. Repeat Steps p through r In Step r, adjust the

‘ 100 Hz ADJ on the center Crystul Filter bourd, Ad (A20).

2 Set the 3570)\ AMPLITUDE FUNCTION switch to

. .B Move the | MHz [nput l'rom Channel A INPUT 1o

Chnnncl B INPUT.

' NoTE
For lhe following steps, the front pane! {3 ZERO controls
should not have been disturbed since performing the Phase
" Detector Adjusiments (Paragraph 5-45), If the controls
“have been disturbed, perform the Phase Detecior Adjusr
ments before proceeding.

ag, chcnl Steps ¢ through y for the A19, A20 and A2l
Cryslnl Filtcr bosrds i Channel B,

i
#!

.o

ADJUSTMENT PROCEDURES
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bb, Set the Synthesizer frequency to } MHz, Connect lhc
3570A in the configuration used to perform the front panel

- Zero ndjustments (see Parngraph 3-157),

ce, Set the 3570A BANDWIDTH to 3 kHz Note the
phase reading,

dd, Set the 3570A BANDWIDTH 1o 16 Hz, The phase
reading should be within £ 2 degrees of the rending noted in
Step e,

ee, Set the 3570A BANDWIDTH to 10 Hz. Fhe phase
reading should be within £ 2 degrees of the reading noted in
Step ce,

ff, 1f the phase readings in Steps dd and ee ure not
within & 2 degrees of the reading noted in Step ce, repent
the Crystal Filter ndjustments,

NOTE
If the error canmot be reduced to ‘within %2 degrees by

“adfustment, one or more of lhe erystals may be defective,

5-56. Crystal Filter Adjustments {3330A and 33308 Auto--
" matic Synthesizers),

NOTE :
For systems nsing the Model 33204 or 33208 F) Py
Synthestzer, refer 1o Paragraph 5-53),

NoTE
This adfustment can be ‘made ecasfer by vsing rhc 2AXIS
madulation from the 35704 to mark the conter frequency
of the crystals, Check the plug-in programming pins on
the A33 Address Recognition Board {03570-66567) of the
3570A, Connect the pins in the following position as
indicated in Figure 5-5,

5:56, The purpose of these adjustments s to ulign the

Crystal Filters in Channel A and Chuunel B, The' Crystal

~Filter ndjustments are time consuming und, Tor this reason,

shonld be performed only iff one of the rullowing condi

- tlons exisis

1. I n erystal has been replaced,

2, If o Crysta} Filter Assembly ims been repalred or
replaced,

3, I the 3570A fails to meet the test specifications piven in
the Bandwidth Checks (Puragraph 5:25).

RECOMMENDED TEST EQUIPMENT!

Variable Persistence Oscilloscope (hp- Model 1201 A)
(2) G-pin FC Extenders hp- Part No, 03570-6¢:503)

NOTE :
The failowmg procedure is performed fie for Channel A
and then again for Channel B. The Channel A Crystal Filter
boands are A3, A4 and A5; the Channel B° Crystal Filter
* boardsare A19, A20and A21, :

5.5

4
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RLEEE B ERE

. P/O A33

B

Figura 5:6, Part of Address Recognition Bonrd Showlng
Morrant Position of Jumpers,

. Colm-.cl the 3570A to the Synthesizer ps shown in
Figure 5-3(a). Connect the l'ixcd ) MH? ( A) to Channel A
INPUT; ;

1

b, Using shurl pieces of insulajed wirc short between

| pins ) und (C on ench of the two G6-pin FC Extenders
_ supplicd with the instrument, i

H

¢, Sel tllc 3570A LINE switch to OFF, Remove the
second and third Crystal Filtar Assemblies, A4 and AS (or

A20, A2)). Leave the first Crystul Flllcr Assembly, Al
(Al9), in plece. :

Norr

The Cmml F Hrcr boards are matched 1o their assoclated
crystals andishonld wot be nterchanged, Each crystal has a
serial mmrbe( printed oy the mica which is vistble from the
topstde, For'idenilfication purposes, the last three dighy of
the crystal serfal numbers are marked on the corresponding
Crystal Filter boards. Al crysials ‘can “be Jeft in the |
Istnoment while, the adfustments ate being ‘fcrfamwd
Orystals or crystal filter boards mav be changed separately
[f defective, This procedure malclws acrisial filter boand 1o s

| fts n;ysm!

. &, Place the 1wo. G-pin Lxlcndus in lhe vaeant board
slots (be sure pin | of the extenders is facing the front

pane), Leave! the 1wn Crysta) Filter boards owt of lhc
instrunu.m. i

e, Using short pleces of solid wire {resistor lead,
alligator Llip, clc) short between ‘TPl and TP2 -(Fe
CHECK) and Lclwcc'l TP3 and TP4 (FL) of the Crystul
“Filter board umldr fest,

T Set the 3570A cuntrols us I’pllo\vs' T

LINEPDDPDPD)‘P’DPPF'?OD‘DPD>D> ON
MAX/REF INPUT VOLTAGE ......... 1 V
AMPLITUDEFUNCTIO R Y .

(Chnnnel A ndjustments)
B ND‘V[DTH llibb)}bpbpbbpb.y IOHZ
PlASbRI;FERENCE......,,. sisery A

g. Set the Symhcsizcr os l‘ollown

FREQDENOY DPPD)PDDDDDDDDDF‘OF lMl{z
FREQUENLYSTEP ....,..!\ , 0.1 Hz

T
3
)

}

ADJUSTMENT PROBEDUHFS

Model 3570A

T[MEISTEP,........nnnnn300!11522
Ah’p,"lTUDE’.tP”""”}’.P (Nl) Errect)

he Conneel the Symthesizer SWEEP OUTPUT to the
Horizontal Input of the scope, Conpeet the 3570A rear
}mncl AMPLITUDE FUNCTION output to the Vertien
nput of the scape,

f, Set the scope controls ns follows:

:Horlzontnl (Ext») T | Vldi‘f
Verticnl Sensitivity ... )} Vidiv (de coupled)

Notk
In the following steps Where the Synthesizer frequency Is
adfusted for a peak amplinide reading, be sure the absolite
peak is obtahied { mrcrmcdfam peaks will ouur)

§» Note the 3570A nmpliludc reading,

k. Using ll:e FREQ t ond FREQ'} keys, adjust the
Synthesizer frequency for a peak amplitude reading (mini-

~ s + dB), The nbsolute penk will be s much as 13 JB

gbove the 1 MHz reading (Step j) ond mnst” oceur at

© 1,000,000,0 Hz + 0,2 L2, IT the pesk rending docs pot
- acewr ot this frequency, the mrrcsponding crystnl shuuld he

rcplnccd.

1. Remove the short from between TP and TP2 (Fe
CHECK) of the Crystal Filter bonrd under test,

m. Adjust: the Synthesizer 1) requcmy for o penk umplls
tude reading Oninimum - dB), The absolute peak should
oeeur pt 1,000,000,0 Hz £ 0,2 Hz, I it does not, change the
value of C3* and C4* on the Crystal Filter board under
test, Jnerensing C3* and, C4* lowers the penk I‘rulucm.y;
decreasing C3* and C4* muises the penk Irequency, A
chapge on 100 pF will change the peik lrequeney by
np_g:mximntc!y 0.1 Hz, RLlcr to thc Padding List In Tuble

" n. Rcmovc the shore l‘mm butween TP3 nnd TP4 of the
Crystal Filter board under rest,
o, Set the 3570A BANDWIDTH 10 300 Ha,
pr Set the Synihesizer as follows:
FREQUENCY I NN lb’}lz
FREQUENCY STEP ........0»v vy 20H2
Tlh’ElSTEP D’lb.bl)lﬁlbbr}pb&’pbsnucc
STEPS [ B NN N R NN 1000
SWEEP PR R R PRI R R R R DR DR UP

Connect the Z-AXIS output on the 3570A 1o the Z»AXIS
Input on the Oseilloscope,

g, Start the sweep by pressing START CONT,

I
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Moda) 3570A

ADJUSTMENT PROCEDURES

Secijon \{

. “CORRECTLY ADJUSTED {SYMMETRICAL SKIATE) *

L ih e
L P

MIS-ADJUSTE

1y,

Py

Figure 5-6. Crystal Filter Responsat 10 Hz Adjustment,

ro Adjust the 3570A Z-AXIS Intensity contral for a
bright dot on the traee befng displayed by the seope,: This is
the 100 kHz center frequency. of the erysial, Adjust the
oscifloseope control su this marker Is in the center of the
display, This marker cun then be used in alf Future steps as o
center reference puint,

5 _Adjinsl the 10 Hz ADJ op the Crystal Filler board
undey test for symmeirienl skirts (see Figure 5:6). -

t, Sel l!ﬂ: Symllpsizcr 15 follows:

FREQUENCY FEPA R BB BB EEE R bbb IMHZ
FREQUENCYSTEP r»)b-",p.rb':‘)btbbb l}lz
TIMEISTEPnp»»nnnnnb»p}H10'“5‘!‘:
STEPS »p‘p.pppp.p}n»gb;bvbbbbpppiul IOO\
SWEEP NN N N Y up

b, Set the osellloscope Vertlen) Sensiivity t0 0.1 V/dly,

v, Start-the sweep by préssing START CONT, |

w. Adjust the 100 Hz ADS on the Crystal Filter hourd
under test so thut the Iter response peaks ol exuelly
100 kHz (center ol display), The skirts should be symmetris
col nhont the center frequeney (see Figure 5-7),

% Remove A3 (A19) and replace § with the 6-pin
extender from the A4 (A20) slot, Repeat Steps ¢ through w
for Crystal Filler Assembly, Ad (A20),

| y, Remove Ad (A20) und replace it with the Gpin

extender from the A5 (A21) slot, Repent Steps ¢ through w
for Crystad Filter Assembly, A5 (A21).

7. -Remove the extenders. Replace A3 (A1Y) amd Ad
{A20), leaving A5 (A21) in place, 1
.nn‘ Ser the oscllloscope vertienl sensitivity 1o 1 Vidiv,
Repeat Steps p through 4 (in Step p, bet the Synthesizer
FREQUENCY STEP to 2 Hz),

CORRECTLY ADJUSTED (PEAKS AT 100,000 kHz)

I

. . VR e L e
MIS ADJUSTED (PEAKS AT 85,980 kHz}

Figure'5-7, Crystol Filter Response: 100 Hz Adjustment,
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Sectjon V

bb, Check the symmetry of the filver skirts. If the skirts
are pot symmetsical, sltermately adjust the three 10 Hz AD
capacitors for aptimum symmelry. ‘

ce, Repeat Steps 1 through v,

dd, The Mter response should peak nt exactly 100 kHz
(center of display) apd the IThter skirts should be symmeizf-
cal about the peak Trequency, IF necessary, udjust the three
100 Hz ADJ capacitors 1o obtuin the proper peak response,

ee, Repent Steps ¢ through 4 for the A9, A20 und
A2l Crystal Filter bourds in Chnul‘cl B, (Set the AMPLI-
TUDE FUNCTION switch to B,}

NOTE .
For the following steps, the jidur panel @ ZERQ contmls
shonld not have been distirhed since performing the “hase
Detector Adjustments (Pamgripiht; S45), 1f the controls
have been disturbed, perform the Phase Detecior Adjist-
meis before proceeding.

I, Set the Symhesizc? frequency to 1 MHz. Comneel
the 3570A:1n the configuration required to perform the
front panel Zero Adjusiments (Faragraph 3-) 57,

w. Set the 3570A BANDWIDTH 1o 3 kHz, Now the
phuse reading:—: degrees,

B Ser the 3570A BANDWIDTH 1o 100 Hz, The phase
yending should be within & 2 degrees of the resding noted iy
Step g 10 it is not, repest the Crystal Filter adjustments,

fi, Set the 3570A BANDWIDTH 1o 10 Bz, The phuse
reding showld be within £ 2 degrees of the reading noled i
Step gg. ICitis not, yepent the Crystal Filier adjustments,

S . NOTE
If the error camnot be reduced to within £ 2 degrees by
adjushnent, one or piore erystalsimay be defective,

i This completes the Crystul Filter Adju‘stmcm pro-
cedure, Reconnect the RF Input Cable to the QUTPUT oy
ALT OUTPUT O of the Synthesizer,

557, L0 Feedthrough Adjustments, - |
5.58. These ndjustments balunee the active mixers on the
Input Mixer -Assemblics, A2 and ALB, I the Tollowing
procedure, the Synthesizer frequency fs'set o 0 Hz, making
the Local Oscillator frequency equal to the 100 kHz IF
frequency, When the mixer |s balapeed, the 100 kHz LO
“slgnnl Is-caneclled and §s pot fed nto the IF scethon, This

ADJUSTMENT PROCEDURES

Mudel 3570A

MAX/REF INPUT VOLTAGE ...... 0dbm
MipLITUDE FUNCTION PEFEP B P EBE R ERD A
| BANDWIDTH +.ovv s oo 10 MR

¢, Set the Symthesizer frequency to 0 Hz (LEVELING
OFF),

d, Adjust A2R26 (1O FEEDTHROUGH ADJ} for a
minfmum  reading (naximum -dB) on she fran e
Amplitnde display, The reading should be » 60,00 Bour
below,

e, Set the 3570A AMPLITUDE FUNCTION switch to
B.

f, Adjust AJBR26 (LO FEEDTHROUGH ADJ) for o
minimum . reiding (maximom -dB) on the fronk panel
Amplitude display, The reading should be - 60,00 dBB or
below,

(LN N

g Reconnect the A and B QUTPUTS, reonimmied i
50 » ohin (or 75 - ohm) Joads, to the A and 13 INPUTS.

5-53, RF Feedthrough Adjustments,

560, These adjushments balance the' LO limiter stages on
the Input Mixer Asseriblies, A2 and ALS, resulting i
minimum feedthrough of the 100,000 He input signal,

a, St the Symhesizer s follow:

FREQUENCY »vvsvsvrrerriresss 100000
M'PLITUDETb$_b}tri'tbbb}bt}p»br UdB

b, Set the 3570A us fullows:

AMPLITUDE FUNCTION ., s v hvvvienss A
MAX/{REF INPUT VOLTAGE . ..., .. 0 dBm
BANDw!DTl[l'ib.i"*ﬁ‘ili’bbil lnil,'

¢, Connect a jumper Trom AITTPSY o Al VCXO
Control Test Polnt,

d, Adjust A2RY for - 60 JB or Jower (3570A Jrom
panel rending),

¢, Rapeat the shave steps for Chanpel B,

A7 561, Log Amplifier Adjustments.

(For {nstrumenis  equipped  with  03570:66555  wr
03570-69555 Rev, C Log Amplifier Boprds unly, See the
3570A Munua) Section Vil Tor fustrumenis equipped with
03570.66535, 03570-69535 ur Revision B uf the nbove Log
Amplilier Boards.)

sresubts Jn n sinimuns yeading on the front panel Amplitude 5, 5,62, The Following adjustments estublish the umplitde

“* displuy,

- Disco:nnecl the input cables from the A and 3 INPUT
* terminals, Leave the terminntions connected.

- b, Set t!iéASS’IOA controls as follows!
BT S

Enearity of the A and B Log Amplifiers, A7 vr A23,

RECOMMENDED TEST EQUIPMENT:

AC/DC Digltal Voltmeter (hp- Model 34500)
Vagiable Attepuator (hp- Model 355)))
S I

l‘
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Mude} 3570A

For 75 » ohim systemst ?
50 + olim 10 75 + ohium Adu srer (see Figure 52 for 75 »
ohin systens)

‘453 » ohm resistor

. BNC 1o Clip Lead Adupter

NOTES
1, The following procedure is performed first for Channel
A and then agatn for Chamnel B The Chaniel A
adjustments are located on Climmnel A Log Amplifier
Assembly, A7 the Chanvel 13 adfustments ave located on
the Channel bilog A :lnp!fﬁcr Assembly, A23,

2, Steps a to,d of the followhig procedure need 1o be
performed ONLY in cases where 1.3 or C27 of the log
 Amplifier have been replaced,

a, Rend Note 2 before proceeding. Place the A7/23
assembly on an extender board and ses e Synthesizer to
300 kHz and + 13 dBm, Copnect the Synthesizer as shown
in Figure 5:8,

b, Remove the log amp (US) i, wsing n 453 ohm Chp-
0698-3510) series resistor, conpect the signal from the
Synthesizer to pin J1 of the U5 socket,

e, Conneet the Oseilloscope to TP2 und adjust L3 for s
voliage null ot TP2,

d, -Remove the signn) and the resistor from pin 11 and

‘replace US,

e, Connect the 355D vuriable nllcnuum} in the chubnel
“upder test ns shown in Figure 5:3(b), '

f, Set the 3570A controls us follpws;

MAX/REF INPUT VOLTAGE ,...., CdBm
AMPLITUDE FUNCTION ,, ... ,.CHANNEL

' UNDER TEST
BANleDTH A NN NN N 10“1

g Set the Variable Attenuator to 0 dB nnd the Synthe.
sfzer to 0dBm, 1 MHz (Plece the Log Amplifier to be
adjusted on sh extender bonrd,).

3NI0A/B
[
332048

I Figure 58, L3 Adjustments,

o Artigan Technology Group - Quality Instrumentation ..
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Section V

h, Adjust R13 (0 dB3 ADJ) clockwise until the pot sturts
clicking. Then turn R13 counterclockwise 4 tums,

§, For 50 ohm systems, proceed 1o Step j. For 75 vhm
systems, perform the following!

I, Install the 7540 5C-ohm adapter between the
front punel aniput of the 3570A and the attenun-
tor #s shown in Figure 5:3(h). The output of the
attenuator should be terminated in 50 ohims,

2, Connect the 3450B DVM 1o the uitenuatoy
output,

3, Adjust the Symhesizer Amplitude for » DVM
reading of 0,2739 V rms,

4, Disconneel the DVM and connect the atienunior
output to Channel A input,

jo Conneet the DVM (de Tunction) 1o TRI ol the Log
Amplisier,

k. Adjust R23 (SLOPE ADJ) for ¢ DVM reading of
+5.00V de,

I, Adjust the front panel AMP ZERO contrl Jor o
reading of 00,00 4B on the front panel Amplitude display,

n,  Set the Varfuble Attepuntor 1w 304B,

h The front pusel  amplitude display should rend
» 30,00 £,024dB. IF pot, compute the e and riple it
Record your results, '

Exumplet  Amplitude display of » 29,50 B

Error =+ 29,50 » {» 30 00 IB) = + 0,50 B
0,504Bx 3=+ 1,50 dB

0, Set the Variable Attenuator 1o 0 Ui,

. Adjust R23 (SLOPE ADJ.) for o front punel Ampli- -
tude display equal to the wvalve pecorded n Step n

" (2,01 dB),

g Adjust the trobn panel AMP ZERG comtral for o
reading of 00,00 dB £ ,01 4B,

r. Repeat Steps m through g uniil reudings of

~»30,004B and 00,00 dB ure obtained. Retumn 1o 00,00 dB,

5. Set varjable attenuutor to 10 JB,

o The front panet should read » 10008 2,124dB, If
not, vompute the error, triple ity and change its sign,
Recard your results,

Example:  Ampliude display of - 9,95 dB
Error =- 9,95+ (- 10.00) = + 05
IX05=4,15
R'.'Sllll By bl s
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" SatinV ADJUSTMENT PROCEDURES , Model 3570A

[
! B, Adjust Ri3 (0dB ADJ) for a front panel amplitude b, Set the Synthesizer for yp owiput of & dBm, 10 kHz, /
‘display equal to the result of Step 1, Sel varfable attenna. _ : ;
tor to 0 4D, : ’ ¢, Adjust the front paned 10 Hz § ZERO contro) forn
; o _ phase reading of 90,00 degress. :
v. Adjust the front punel AMP ZERO connal fur o i : :
reading of 0,00 dB & ,01 4B, d, Set the Synthestzer (cqucncy 1o 13 MHa, ;
W, Repeat Steps s through v, ¢, Adjust AICG (LO FHASE ADJ) for a phase rending |

ns close 1o 00,00 degrees .ts possible, (£ 19 45 the speeifica
X, The slope and 0dB adjustments internct, Repest  Yon, nlthough £.5% or betjer should be realizable,)

Steps m through w untll both - 10 and « 30 dB read within o
1,05 4B of the correct value, f, Set the Synthesizer frequency to | MHz,

¥, Set the varfable nitenuator 1o 50 dB upd adjust R36 g I necessary, ndjust A9C6 {LO PHASE ADJ) for n
for n display of » 50,00 dB +,30 dB, phase reading of 0 & 0.2 degrees, I this cannol be done or
: il the 13IMHz rending $s no Jonger well within the & 19
7, Set the Synthesizer to »50dB and the variable  phase error specifieation, perform Steps | through |
nucr:lunlur to »20 dB, Adjust R37 for a display of » 70,00 Otherwise, perform Step h,
+,3dB, |
h, Note the phase readings with the Synthesizer fre
. ag, Set the synthesizer 1o »50dB mnd the varfable  quency set to 500 kHz, 1 MHz, 5 MHz, ond 13 MHz, At
_ attenuator to 40 dB, Adjust R3B for o display of «90.00  each frequency the phase error from 00,000 should be well
+.,8d8B, ‘ within t'ie Phase Accuracy Frequency Response Specifiu
thons lsted [n Toble 1L 1P any of the readings wre ont of
bb. Set the varinble attenuator to 50 dB, Adjust R39  tolerance, repent Steps b through h, Otherwise, the Bigh
for n display of - 100,00 £ .8 JB, The rending will vary and  Frequency Phase Adjustments are completed,
it will be pecessary o try to set - 100,00 al the center of
Ahe varfations, : i, Adjust A9C6 (LO PHASE ADJ) such that the twe
. sets of blades of the capaejtor are *hallsway® engiged,
e, Use Table 57 to verify proper Log Amplifier

! performance, jo Set the Synthesizer 1o n lrequency of ) MHz and
. _ o 13 MHz. Note the polarity and mugnitude of the phase
" 583, High Frequency Phese Adjustments, error ot each frequeney,
(For instruments equipped with 03570-66551, | MHz 13 MH2

0357069551, 0357066558, vr 03570-69558 Input Ampli-

fler Boards, For instruments equipped with 03570-66531, k. Select cither A2C8* or AIBCS* to bring both of

03570-69‘33!.,0357046523, or 03570-69528 Input Ampli- thexe frequency points well within tolerance (2% for

fler Bourd psee Manual Backdating.) ) MHz und £ 19 for 13 MHz), If the phase epror is positive,
; | ' seject ALBCB*, IT the phase erroz Is negative, select A2CB*,

5:64, Thes' ndjustments sel the Input Amplifiers (Al and  Use the Following information in the selection: -

A17) und the LO BufTer, A9, for optimum (a1} phuse vs,

fre v rok 1. The typical value of each capacitor Is 2 pF (hp-
Brequency rubq‘:{lsc. | Purt Na. 01 50.0031),
o Setthe 357-,0'\-“’""“!”5 followst 2. Increasing the value of A2CB* will inerense the
‘ MAX/REF INPUT YOLTAGE ,,,.., 0 dBm phase reading,
b - BANDWIDTH ...ov0vsvsvvnnrnnnss 10H2 Decrensing the value of A2CB* will deereuse the

PHASE REFERENCE ., .vvvviiviirnrir A phase reading.
Table 57, Amplifi tments, ; ' ‘
tad mpiifier Adjustments 3, AIBCB* has the opposite effect as A2C8%, In-

TIor | Minastor | Syt e e creasing the yalue of AIBCB* will decrease the
,833"‘ 'o,,,, oas |o o 008 phase reading while decreating it will increase the
N m 0B dB | »104B #0850 > |
o » MBm 204dB oun »20dB £ 0,1548 phase reading,
X  vonom | dous o | .ade»oau8 4, Use the following value of capuci
3 h ’ r 0, N > :
| Co gggg"‘ 208 ,,g“g -wug : g'“g se 1cFo owing value of capucitors
. m LT S pd +GOYR 004 .68 P 0[50-0046
v J04Bm Zodp 50dR +7000 £ 0,208
» Bodtim 248 -RQUB AR 1,0 pF 0150.0029
> BOuBm 404 bt : ¢ ’ 1.5 pF 01500011
+100 Jite 50 B 6040 1008 & OB db P
e . 2.0 pF 0150:0031
3 *For 75> ahm wyatemy, OB conmponds 1o the Jevel et up in 2,2 pp 01500015
1 Stwp x; » BO dB cormapons 1o 8 symheshier yeiying BO OB lower e p
] than that in Brep e, ; . 3.3 pF 0150-0022
: )
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Mudel 3570A

), Da Steph,
B85, Bandwidth Gain Switching Adjustment.
(For instruments equipped with 0357066553, A5A2)
Crystal Filier Boards only, This adjustiment s not necessary

for fnstruments equipped  with 03570-66535, A5/A2)
Crysta) Filter Boards,)

5-66, This udfustment sets the three bandwidth flter gains
equally so that little or po front panel adjustment Is pecess
sary when switching between bandwidths.
8, Set the 3570A comrals us follows:
MAX/REF INPUT VOLTAGL ,,..., 0dBm
M’leTlIDE FUNCT!ON FEFPRPRERPFPRER RIS A
BAND‘VIDII".I PERFPEEE P ERPEEPEPREEEN P 3kHz
b, Set the synthesizer to:

AMPLITU_DE'P."..’P.’.".’F'D’0dBI"
FREQUENCY »rnp»urnrnnnpIMHZ

¢, Adjust the front panel A AMP ZERO control for n
reading of 00.00'dB on the front panel Amplitade display,

A, Setthe 3570A controls to!
BANDW[DTH [ BN RN XY Y IOOHZ

e, Adjust Ad(or A21)RI4 for o front panel indication
of 00,00 UB,

[, Set the 3570A éu'ntrols to:
BAND‘vIDT}lDDDPDPDDID&DUD}D}D} lon

8. Adjust A;i(ur A21)RIS for n front panel indleatfon
of 00.00 dB., | :

- h chehl Steps n through g for Channe! B,

587, Overosd Indicator Adjustments,

5:68, These adjustments set the thresholds for the A und B
Overlond (OL) indicators,

a, Set the 3570A controls as l‘nllowkt
- AMPLITUDE FUNCTION .. .o s v b v s0s A
BANDW!DTH H-unnn'uuns_n IOOHZ
b. Set the Synlhcsiicr for an output of 0 dBm, § MHz,

¢, Adjust the front panel A AMP ZERO control for a
reading of 00,00 dB on the front panel Amplitude display,

ADJUSTMENT PROCEDURES
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Sectlon V

do Adjusy the Symtmsiizar amplitude  for o 3570A
amplitude reading of + 0,80 dB,

e, Set AGRT (A OL ADJ) and A22R7 (B OL ADJ) fully
cotnterclockwise,

I, Adjust AGR7 (A GL ADJ) until the front punel Agy.
pnunciator fluminates. Do not adjust R7 any Mrther thun
necessary 1o obiain the overload indication.

‘B Adjust A22F,7 (B OL ADJ) unth the front panel Bgy_
snpuncigtor livn nates, Do not adjust R7 any further than
necessary to obta i the overond indieation,

h, Repeat Stpsband e,

i Adjust the Synthesizer amplitude for o rending of
+0.7 dB on the front panel Amplitude display, Both Ag).
und Bgy should be out, .

5-69, gellay Crossover Adjustment (Cptions 002, 003
niy),

570, This udjustment sets the polarity convergence of the
delny apalog output amplifier. ‘

RECOMMENDED TEST EQUIPMENT:

Oscllloscope Ghp- Model 18UA) -
, DC Digltal Yoltmeter (hp. Model 34508)

' Cor < oct, the Horizontal Input of the Oseilloscope to

~ the SWEE: JUTPUT of the 3330A/B, Connect the Vertien) -

Input of the Oscillosinpe to the reur panel PHASE/DELAY
output of the 3570A. Connect the Z AXIS from the 3570A
to the Oscilloscope,

b. Set the Oscilloscupe controls as follows:

Horizontul Sensitivity »oovvvvnvis, | VidIV
! Veriicul Scllsilhfity pebrrrrrraans 0,2 Vld“
: , (decoupled;

¢ Set the 3570A controls s followst

MAX/REF INPUT VOLTAGE ....., 0 dBm
BANDW[DTH LI A O O N Y sk}lz

 PHASE REFERENCE + )., 00rirsrsrses A
PHASE,DELAY -tr»;»u»»»p*;.»uDEMY
DELAYMODE 'bb'}'i'hibibbiﬁtltlswp
Frequency Step .o ovvvuviivsnnrs, 20H2
Frequency Step Multiphier «.v\ v\ .y, X100

r (white)

d, Sct the 3330A/B as ro)lows:

MPL[TUDEDDDttbbbp.n!btbpbbb»OdBln
FREQUENCY FEREE R R R B R PR b lh’Hl
FREQUENCY STEP ,.......,...,, 1 kllz
STEPS }h’bﬁ'lllrbtlbrbbtbb;-‘bbhbb:’ lo
T[ME/STEPn.»n.nnnn»-‘on.lmscc
SWEEP Oiihib!D?hb»)!bb!‘}leREQplUP
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Scc;icill A

c, Adjual the 3 kHz Bandwidih (3570A) 2o ud}\lsl for
00.00° phase o the fropt panel, Starg the 3330A/B sweep
by pressing START CONT,

. The front paned Delay display should rapidly aliers
nate hetween +00.00 and - 00,00, One row of dots should
appear ncross the oseilloscope screen, I two rows nppear,

adjust A24RI6 (DELAY ANALOG ADJ} util the two
rows merge together,

g Put 216 on un extender,
hy Ground pin 0" of R50, t
5 Purade volimeter on pin # 1) of A, |

§ Adjust R51 of Al7 untll the volimeter rends
0,000 V deat pin # 1 of A24,

1

571, PHASE vs. AMPLITUDE ADJUSTMENT,
572, This adjustment corrects for n‘l’hnsc reading which is
pot within the tolernees set in Table 54 for Phase vs,
Amplitude (Chupnel A within - 6 JB of Chaphe) B),
RECOMMENDED TEST EQUIPMENT

2 Variuhle Attenuators (355D)

i Cﬁnnccl the Attenustors as shows in Figure 5.3(h).

b, : Set the 3570A controls ns fullows:

MAX/REF INFUT VOLTAGE ,.....,. IV
AMPLITUDE FUNCTION ..\ vovsvvvness A
BAND“’IDT” RN 10 Hz
.P}IASEREFERENCEprDODDFr h»bbltA

Optlons 002, 003t Set PHASE/DELAY switch
to PHASE; ABSOLUTE/RELATIVE swhiches
1o ABbOLUTE

¢, Set the Synthesizer controls s follows:

FREQUENCY DPD’)’DF‘P#OFPDD&DFih!}i?
A\’leTUDEbDP’i)b"‘i’l’"lihi I3dnnl
,le’E’STEPI'l'lbibib’i?;.!}lll’i‘Jm

-d,~ Adjust the front panel 10 Hz Bandwidih Zero uniil
: lhc Phuse display reads zeru,

522
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ADJUSTMENT PROCEDURES:

Mode) 3570A

, o

e, Step the Chapnet’ A Attenvator in 10d3 steps to -

»BO B und record each Phase reading with its sign, Retum
the Channel A Attenmator 1o 0 1B,

£, Siep the Chunnel B Mtenuator in 1048 steps to
» 80 UB and record ench Phase reading with its sign, Retum
the Channel B Attenuator to 0 4B,

g Compave the results of Channel A 1o Channel B at
cach 10 JB step, (The ideal conditlon s for Channel A 1o
be fust ns positive ns Chunml B Is negative.)

b, Seleetiop of A7/A23 CI, C5, CB ur CI2 whl bring
the Phase repding info lulu.runcu apc;il‘iul in Table 5-4, Use
the following intormation It the selection,

by Inerensing the capucitance mukes the phase rend-

ing more negative and decrensing the capacitnnee
makes the phose reading more positive.

‘ 7

2, Make the necessary correetions 1o A7 for Channel

A and 1o A23 for Chunnel B, ,

3, The capaeitors exert thelr influence us fullows:

Chpacitor ~ Runge

* c) 020 B
cs 20 50 B
CB 50 - 80 4B
12 80 - 100 UB

4, Use the JolJowing vabues of capaeitors)

0012 uF 0160-0297
0015 pF 0160-0298
0022 pF 0160-0054 '
0027 pF 01 60-0300
0033 pF 03600155
0047 uF 0160-0157
QUG8 pF 0160-0159
; 0) uF 0160-0)6)
015 pF 0160-0194
018 pF 01 60-0302
022 iF 0160-2230

5. Allow ae lenst 10 minutes ofter chunging the cap so
jt ean coal (soldering hent will affect the readings),

i, Huving made the necessary corrections repent Pane
graph 5:21 (Amplitude vs, Phase) Steps eand 1,

-
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PERFORMANCE CHECK TEST CARD

Hewlett-Packard Model 3670A Tasts Performed By
" Notwork Analyzor
Serial No, Dato
INPUT IMPEDANCE CHECK
Tast Ampl, * Ampl, Phase Phase
! Chanal " Rending Talersnce, Reading Tolersnce
1 _ ; g . ~
, B | — 4B L | .B84dBlo-GIIGB| . dep. < 45 dig,
RURN (. S | S AR XIS lo-G1dB| ___ deg. 2 45 deg.
.‘= : ! | ) ! ] ' ! i
]
. 1 1
§ DYNAMIC RANGE CHECK
- " Bandwidth A Ampl, B Ampl, Tent
. Setting Raading Reading Tolerancs
i , 19 Hx ¢ | o8 >+ 10048
it : 100 Hz d8 —. dB > - 10048
3 kHz dB . 4B >+100dB




PERFORMANCE CHECK TEST CARD (Cont'd)

ARLATIVE AMPLITUDE CHECKS

Synih, Amplitude . Synth, Varloble A Amplitude B Amplitude Tust
. Paragraph 6-14 Gtep 8 Fragusncy Attenustor Raatding Reading Tolorance
0dp 6O Mz 04 | woo @B | — .. 4B £ 0.01 uB*
+ 2048 5O He odB | e B | 4B 10,248
+40dB 50 Hz 0dB | 0 08 | o uB t 0648
-60dB BOHz oeg | — . | - B 1 0,648
0B 10 kHzZ - o0d8 | — B | OB £ 0,01 dB®
0dB 10 kHz 2008 | — 4B | —— _dR £ 0248
0dB | ' \OkHz " 4008 | e @B [ 0B £ 058
+4008 3C khiz 40dB | e dB | B £ 064B
+40dB 10 kHe 808 | 48 | . dB 1548
- 0dB 100 kHz 0dB .98 | dB £ 0.0) uB*
048 YO0 kHz. v2008 | 4B | —— . dB | :02dB
. 0d8 100 kHz 40dB | — @B | — . uB t 06 dB
+40dB JoOkHz | 40081 4B | — . dB £ 0648
. +404B 100 kHz | +60dB | — @B | 4B £ 1,648
~ odB | MHz 0B | e 4B [ — B 1 0,01 uB*
odB 1 MHz 22008 | —— .08 | — . —— B 10208
0c8 ¥ MHz 4008 | . 8B { — . dB +0.6UB
+404B 1 MHz 4008 | b 4B | 4B + 054D
+40dB } MH2 6068 | o8| — . dB 2 1,608
‘ 0dB TMHz 0B | o o B | — 9B £ 0,01 Ug*
i 0dB .7 MMz +20dB | ———— dB o8 +0,2dB
0dB 7 MHz 4008 | —__dB} L 4B 10548
.40dB 7 MUz aodB | oo ap | o' ks | sobus
-40dB 7 MHz 60dB | 48 [l B | 168
. . ) . :
048 13MHz odB | — 4B | L. dm £ 0,01 dbs*
0dB | 13MH2 2008 | — 4B | B £0208
0dB 13 MHz 4008 | — . dB | 4B + 0548
.40dB | 13MH2 4008 | — _ __dB | 4B £ 0.54B
-40dB 13MHz +60dB | -—oo 9B | ——  dB £ 1.5dB

1

* Maintoin this tolerance using Iront panet AMP, ZERO odjustments,
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FREQUENGY RESPONSE CHECKS

PERFORMANCE CHECK TEST CARD {Cont'd}

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

Synthesizer A Araolitude B Amplitude BeA
Frequency Fea angs ¢ Readings Readings
60 Hz . )dB an uB
100 Hz ——— B " | . _ uB
b k2 _ __um — B o uB
10 kM2 — B Y uB dB
100 kHz — . B — 4B dp
} MHx —dB . B —— 4B
10 MHz —— . e B . dB
13 MHz — dB . : R —
PHAGE VS, FREQUENCY | ,
* PHASE VS, AMPLITUDE CHECK
Channels at Different Lovels
Frequency 1 MHz
Renge" Readings
1V AV 1V AV
B Channel A | Ghannel B Phase | Phese | Fonee Range
) 0dB .20 dB +1.3° | £1.3°
0dB 40 dB +16° | 15
0dB .60 dB +218° | £16°
0dB . .80 dB +30° | 2148°
2008 ,- | 0dB £1,3" | £1.3°
4008 0dB +15° | 218°
.60 dB. 0dB | 216 | +15°
0 dB 0dB +385° | 456




PERFORMANCE CHECK TEST CARD (Cont'd) Synth, Amplitude Phase Talerance
Fregquency Betilng Rusding {0 Dogram)

6O H» 0uB p———— 1.2

PHASE Vs, FREQUENCY, SO 12048 L1

PHASE VS, AMPLI YUDE CHECKS ~ BoM: S B k14

ICONTINUED) 60 Hz » B0 4B —— £t B

100 He 0dB - t 0.6

106 He +20dB e 06

100 He + 1048 e 0B

100 Hr BOdB | k1,2

500 Hz 0dB —_— . t 06

500 He- + 208 — 06

500 Hr +70dB —— 08

500 Hz +80dB -— 1.2

1 kHz odB [ 06

1 kHz +204dB ——— t 0.6

1 kHz »70d8B —_— t 08

1 kMz +B0dB —_— £1,2

15 kHz 0dB —_— £ 06

16 kHe +20dB ——— 06

. 1T kH2 +70d8 — tos

. ' 16 kHz B0 dB —_— t )2

1

30 kHz 048 —_— 06

30 kHz +20dB — : 06

30 kHz - +»70dB, — t08

80 kHz +80dB —— £1,2

100 kHz 0dB — £ 06

100 kHz +20 4B —_— 206

100 kHz »70dB —_— £08

100 kHz +B0dB ———— 1.2

500 kHz 0dB - 08

BOO kHx »20dB — t 0.6

: o 631 kHz +70dB —_— £08

: : 500 kHz -80dB —_— r 52
- . ' ' ) MHz 0d8 — £06

- . : ' 1 MHz +20dB —_— t 06

' : S ' MHz +70dB _— £ 08

‘ ' , _ - ] IMHz +80d8 R 1.2

. ¢ . : .

L N 7 MHz 08 | — 14
S ' ) % 7 MHz +20dB - r14
S o N Ll e 7048 | e £1,6
e : : f K 'i'l 7 MMz +80dB —_— £20 .

L y- | coo ek . . J3MHz 0dB — £1.4

_ o o p . . 13MHE +20dB — £14
; S - o 13MHE +70dB —_— 1.6
: e L f B - $3MHz vgod8 | £ 2,0
A - } ! ' ’ ' .
C i e ; . . T
L o SO - .l‘ A e B e o it SR ¥
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PERFORMANCE CHECK TEST CARD {Gont'd)

PHASE LINEARITY CHECK Syt hom Phow
Froguency Reading Change '
BANDVIDTH CHECKS
Bandwldth Al A2 F1 F2 Fa + 16% BW/2
, 10Hz .
100 Hx
8 kHx !
DELAY MEASUREMENT CHECK
Freq Step Ar " Delay Lower Upper
Btep Muttiplier Setting Reading Limit Limit
6 X1 BHz 18,06 mpec 20,04 ;e
10 X1 WHE | 2.58 meec 10,02 misc
16,6 X1 16,6 Hx ———— 6.86 mesc 6.0} mese
20 X1 208 | 4 86 muac 5,01 mesc
. X110 © BOHz —— 1,986 meec 2,004 mmec
10 %10 100 Hz —_— . - (0,998 meec 1,002 e
' 168 X10 66Hz | — . | 089 mec 0,601 misc
20 "X10 . 200Hz | | 0A89mmc 0501 msec .
6 X100 B00Mz [ | oses6meec | 02008 meec
10 X100 YhHE |} | 0.0098 mwec 0,1002 mse
16.6 X100 166kHz | o | 00589 muc 0,060} rmeec
20 X100 Wue | i | 00498 meec 0,060) e
b X1K 6 kH: —— 19.8C usec 20,04 jsec
10 X1 K 10 kHz —_— .98 usec 10,02 psc
166 X1 K 16,6 kHz —_— 599 usec 6.0 psc
20 X1 K 20kHz | 4,99 usc 5,03 usec
‘L 3 X10K BOkH: | 1,996 psec 2,004 psec
A 10 X10 K 100kHZ | — 0,998 pwec 1,002 pusc
, 166 X10K 166 kHx — 0,599 jsac 0.501 pswc
20 X10K 200kHz | e 0,499 jwc 0.501 e
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Mode) 3570A

Section VI

f SECTION VI
REPI.ACEABI.E PARTS

6-1, INTRODUCTION,

62, This sectjon contalns informution for ordering replace-
ment paris, Table 6-1 js u stapdard tabje of abhredations,

~ Table 6-2 is a code Jist of manufacturers and 'Table 6-3 lists

parts in alphameric order of their reference designutors and
indjcates the description, hp-parl number of each part,

together “with any tpplieabie notes, and provides the ;

followingt

a, Tolal qunﬁtily used fn the nstrpment (Qty column).
'l‘he total quantity of o part Is given the first thme the part

' number appears,

b Dcscriptian of the part. (Scc Tuble 61 below.)

C Wpicnl manufecturer of the part in n Ave-digit code,
(See Table 6-2,)

d Mnnufncmrcrs part number, L

6-3, Misgcllnncom:pn_rls are listed nt the end nf Table 6:3,

]

6-4, ORDERING INFORMATION,

G-5, To obtain replacement parts, address order or inquiry
to your local Hewlett-Packard Fleld Office, (See Appendix
A for list of office loeations,) Identify parts by their
Hewlett-Packard part numbers, Include instrument mode
and serinl numbers,

6-6, NON-LISTED PARTS,

6-7, To obtain a part that is not listed, Includet

2, Instrument model number,

b, Instrument serinl number,
Description of the parl.

d, Fupetion and [ocation of the part,

6-8. PROPRIETARY PARTS,

69, Items marked by a dogger () in the reference
designator colump nre ayuilable only for repair and service
“of Hewlelt—Pm.knrd instruments,

- Tabla 6-1, Standard Abbreviations,

A irsimieprirsari yirrarearh l")'
Al seriinbasinrsrrinrirbirsinie
Auerbrurserborirheatbsrrgron .lnmm

BrErRbRebberRrrbe  brpabrns b PO

Eovnmvnnicnnririsniiy, eopitor
B s isnannibenir b rserpi sy EMDMIC
0t aiiunensvesokrnrnssy s COMIIONE
BOMuncrarrbsrevrribprriepr)s FOMMON
MO sinanhr enbresrnes EOMpoNTion
m.. srhpre nnnnnunnm““\
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Seetion VI

, Table 6-2, Code List of Manufacturers.

Model 3570A

Cods No,

Mapuluct,ter

Address

| 00213
o2y
01265
02114
02705
03888
04713
07263
07716
11502
16209
18324
18701
2KAD7
24226
24646
27014
28480
30983
82807
84371
34648
60622
63021
56280
73400
| 71785
72136
72882
73138
: 73163
j 74870
| 78042

| B4any
‘| ses84
Y0 :
81637
86121

j0727

Arizans Call Ine,
Soge Electronics Corp,
Allen Bradlay Co,

Taxas fnstruments Ine, Semiconductor Companent Diviiton

Feriuntihe Corp,

RCA Corp, Bolkd State Division

Pyrofilm Corp,

Motorals Semiconducter Products

Fairdhlid Semiconductar Plvision

TAW Inc. Burlington Division

TAW Ine, Boone Divitlon _
Corning Glass Work Elec, Component Division
Slgnerics Corp,

Mepco/Elsctra Corp,

Cablswave Systems Inc,

Gowands Elecironfcs Corp,

Corning Glass Works

" Natlonal Gemicanductor

Hewiett-Packard Co, Corporats HQ
Mepco/Elecira Corp,

Bourns Ine, Trimpot Prod, Division

Harris Semicanductor Divisien Horrls-interiype
intel Corp,

Monsanto Ca, Elek, Speclol Prod,

Sanpamo Electr]e Co,

Sprogue Electric Co, .

Bussman Mg, Diviston of McGraw.Edison Co,
TAW Eiek, Companents Cinch Division
* Elactro Motive Mg, Co, inc,

Erle Tachnologicsl Products Inc,

Beckman |nstruments |nc, Hetipat Diviion
“Fenwal inc, .

Johmon E, F, Co,

TAW Int, Philodelphls Division

CW Industries

TRW Capacitor Division

RCA Corp, Elec;mnlc Companents

Augat Jne, :

Dole Elecironkes Ine,

Quality Componunts Ing,

Seajectro Corp,

Nogoles, AZ BE62)
Rochester, NY 14610
Milwsukes, Wi 53212
Paltos, TX 76231
Saugertins, NY 12477
Bommervilie, NJ 08876
Whippany, NJ 07881
Phaenix, AYL B5008
Mountaln View, CA 24040
Buslington, 1A 52601
Boone, NC 28G07
Raleigh, NC 27604
Sunnyvale, CA BA0BG
Minera) Wells, TX 76067
Nerth Hoven, CT 06473
Gowanda, NY 14070
Bradiard, PA 16701
Bans Clore, CA 8505
Palo Afto, CA BA304
San Diwgo, CA 82121
Rivenide, CA 82607
Meibourns, FL 02001
Mountaln View, CA B4040

. Cupertino, CA BE014

Springljeld, |L G2706
North Adams, MA 01247
E1, Louls, MO 63017

Elx Growe Villoge, 1L GOGO7
Willimantic, CT VG226
Erie, PA 16512

Fullerton, CA 92634
Ashland, MA 01721

Wosecn, MN BBOB3
Philadelphla, PA 19108

‘Worminster, PA 18974

Ogollelo, NE 60153
Herrlson, NJ 07029
Attichoro, MA 02703
Columbus, NE 6BGOY
St, Marys, PA 16B67

. Mamaroneck, NY 10644

9820}

- AktiSén:_Technology Group'—'Q_uaIit Instrumentation

S

. B
....Guarariteed | (888) 88—S‘OURCE | www.artisantg.com




Becl)on V1

Made} IGTOA
Table 6-3, Replaceoble Parts
Reference HP Part Q D Mir -
escription Mfr Part Number
Daslgnation Number Y : P Code
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~ clenily detemine t

~ Mode} 3570A

Seetion VI

- ~ SECTION VI
o TRUUBLESHOOTING
© AND CIRCUIT DIAGRAMS

M, !NTnonucnnra,

72, This seetlon of the maual conteins troubleshootin
informption and elreuit diograms for the Model 3570
Network Annlyzer, Included -ore troubleshooling trees, n
functional block disgram, s.pematie diagrams it cempoe

- hent location dingrums,

73, TROUBLESHOOTING,
| '7»'4.-Tmn!!|!nhuntlnn Traes. ' |
B 7»5.'Flgure 7.3 tl\mugli 730 wre prevbleshooting trees

designed to assist I the jsolation of malfunctions, Table 7+4
Is o list of the ;roubleshooting trees and thelr respetive
figure humbers, ' o

Table 7:1, Tmubluhunllnl: Trees,

Flure Troubleshaating Tres:

70 Pratiminery Troubleshooting Tree
74 .| Bingte Chehne Amrlltud- Troubleshaollng Tree
75 ;| Bunl Channel Ampilitude Traubleshooting Tres
76 | Phasa Trouhleshooting Tree
17| Al Display Troubleshooting Tres

N5 Rembte Troubtsshooling Trea
710 | Optlon Troubleshooting Traw

| -775._ Troﬁbijls!'\nblllig Procedure,

 NOTE

| Digital Bock Diagrams, Floweharts, and

Instnictions for vstig the 16014 cre focated

~heghming with Pan, raph 714, ;
1 1 !

79, The followln p;ocedure s recommended to el
ﬁe sopree of trouble In the 3570A

& Determine the exact symptoms of the problem, It
Inecepsary, attempt the Performance Checks ouilined in

' Section Y to verify thal n problem exlsts,

!

18 | Timing, Contrel, ahd PS Register Troubleshooling TmJ'

by Once the nature of the problem Is defned, putempt
the Adjustiment Procedures autlined in Seetion V. Some
apparent malfunetions con be correeted by these adjuste
ments or the Indbility to obtain correct adjustment will
often revenl te source of trauble,

e, Check for burned or Joose companents, lonse cons
nectlons or any other vbvious condition thay might be the
sorey of fronble, -

dy Go first o the Preliminary Tronbleshoming Tree
(Figuse 7:1 ), The preliminary tree will Jead b one of sever)
uther trees which should lesd to the eanse of the problen).

& I the end of a tremds renched whthout Bnding the
trouble, carefully recheck the symrmms and aglin o
throngh the approprinte trees, Wateh for marginal or erralfe
yaltages at mreasurement points, I the trouste sl eannot

- be locnlized, use the schematies for farther tronbleshooting,

The troubleshooting trees muy e hupful in mdiesting
which boards cotdd eause the problem even though they do
hot Jeud d, ecily to vie problem,

78, Inractions . for Using the 1801A Logic Stats

. Anulyzer,

19, The 1601A, when used in conjunciion with the
Nowchorts, can be o valuable aid in troubleshooting, The
basfe procedure fayoly’  onneeting the J603A 1o the
Presept State Bus ond open monhioring he siste chunges
and the funetions nessorfated with each state,

10, Access to the Present State Bus is provided hr o Jest
Jaek located op PC card A28 (ROM Cuntral No, 1), The
test Juck conaing ull of the wus data plus the Coptrol
Clack ond o systein grovnd, Conneetion to the test juck con
best be secomplished by the e of a sixteen pin adapler
(sec Flgure 7-!2, Once the adopter §s inserted into the
socket, the 1601A can be connected 1o the dapier vin on

- 1C vest clip, :

Th1, Copnect the Jends from the 160JA Date Probes us

followst

a, Copneet bnsio to 5 to 1"~ 1C ¢lip pins 1 10 6,
| | B 7
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Beetlon Vl} Mode) 3570A

' : - TEBT JACK

>

Ll BATDHBLW
EA

ITo EEY
iNeC NNEUHONB

“5?.::1-

CONNECTOR LEAD UEED ON
F¥50 T0 7, GND {0 OLK
ONLY ONE SHOWN

ONE OF TWO
EHOWN +
QLK PROBE

" TESTJACK coNNEn'rle's_

TN

| e—piT 7

isisvarsie titoy

- TEST JAGK
L e 348t

~\Qlll4bi,kom.)

BITS 4 -8

" NOTE$

CAMBION PART NO, 702:3728-01-03-00 {m PIN) hp:
 PART NO, 1251 ~3535,

| | NOTE 2
PGHONA ELECTRIC DIP-CLIP, PART NO, 3916,

. Figure 7.1, Cannecting the 1601A Logle State Anslyzer,
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¢l Jen
-, may semaln Wneonneeted,

Muods) 3570A

by From the secons Data Probe, conneet bits & and 7 to
IC clip Jalnu 7 ond 9 respectively, Then place on alligator
In bit position 9 on the Data Probe, Other lends

& From the Clock Probe, comeet the CLK lead to JC
clip pin 30 and the GND Jend to pin B, |

12, Set the switehes of the 1603 A o5 follows:

Loclcbn'Hl$;an»ntnr»b»0rtpos
CLOCKHH.”“..HHHHnnJ’OS
T"RESHOLDus)tHnnnrt»»DHTTL
SAMPLEMODB»HnbnnprtrrSINGLE
TRIGGER MODE, ,», .\, START DISPLAY
DELAYSETlsbnnnnupr»»» ZERO
BYTEbrrrblprvrtnnnrnbbH OCT

When the J601A Is tumed op, set COLUMN BLANKING
for a ten column Jsplay, :

703, Set the Analyzer TRIGGER WORD switches ns
follows} .
“n, Bet bi.. positions 8 through 1) to the OFF position,

by - Bits O throug) 7 ure wsed to set the state number,

714, Use the 160JA For troubleshooting ws folluwst
-, Tumon the 1601;\.35701\. and 33308,

by Use the floweharts to detenpine the ares of popsible

prousaip execntion error, As an example, if the 3570A does

~ not process pumerieal eptrles from the HP-IB but otherwise

operates copreally, & goad place to investigate first would
be the Data Entry Rautings,

o LS& the TRIGGER WORD switches (bits 0 — 7Y 10

the state (or the state which begins o routine) of Inerest,

: .d. Connect the nlllgator ¢lip (bl't 9) to the TTL test
point in queaton, For example, the plligator clip could be

~ connected to the Qualifier Output (TP Q), '

e, Press the SAMPLE MODE RESET BUTTON mnd
observe the display on the 1G0IA, -

7.5, The disploy on the 1601A will indleate b 1's nd O's

the digita) values for sixteen successive states (see Flgure
7:2). The order of the states displayed should correspand

* 10 the order of the states in the fowchart, Note, however,

~that & state which loops back upon ftself (state 1 14) will

Indicate the same state numbers until the looping operation
Is texminated by n qualifier, In this case, set the TRIGGER

.. WORD switches to the next state and press the Sample
" “Mode RESET button, :

, 7+16, Since the - 160IA displays only sixteen lines of |

binary code, It will be necessary to reset the TRIGGER

- WORD switches for each group of sixteen suceessive states,
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Seetlon VII

NOT USED X=00N1

ALLIGATOR aLIP

Figure 722, 1601A Dhplny,

737 To verify thab an nstroction is being exesnted during
o state, conneet the alligator ¢lip to the Instraerion test
oint and press the Smnple Mode RESET button (see

Iglinl Block Dlagram for nstruction sourees and test
Fnlnls). The 160) A will now disploy the Jogle level of that
nstruction and the associted state, This procedire can be
used to display the Jogle level of any Decade ROM output,

718, The 1601A may plso be used to pld In desennining i
data resulting from b reglster transfer opesation is present
on # s, This troubleshonting technigue requires the use of
another oseilloscope, Conneet the Trigger Output from the
160JA 1o the Trigger input of the oscilloscape, Sed the
TRIGGER WORD switches 1o the siate previous jo the
state upder examinotian, With n scope probe conpected to g
bug, odjust the oseilluseope Tor tie best display (approx)s
mately 2 migrosecondfem sweep rate). I the strsction is
aperating aml the dots §5 ayailable, the nseilloscope will
show strings of pulses,

T:19, The . troubleshooting technlgues given will aid in
feolating the problem to o component or proup of coms
panents, Further troubleshiooting can be implemented with
an cscilloscope “or Jogie probe and the schemutics In
Sectlcn VII, -

720, FUNCTIONAL BLOCK DIAGRAM,

721, Tlic Funetfonal Block Dlogram, Figupe 79, is 8
detailed block dingram showing the overall relutionship

~between the major circuit elements iy the snrlog section of

the 3570A. The dingram shows the maln signol paths and
pravides information that shauld be helpfol when trouble.
shooting he instsument, '

7,22, SCHEMATIC DIAGRAMS,
' Y

© 123, The schematlie divgrams, Figum 7.10 through 7:32,

show the detalled cirenits of the standard Mndel 3570A and
Options 001 through 004, Ench schematic Js nisigned n
numerical callout (1 through 23) which fs used for
referencing. The schematics ore arranged to provide os
much signal continuity ss possible and assemblies do not
necessanily appear in the order of thelr reference desiy
pations, Refer to Table 7.2 for a complete cross reference

* listing,

(&)
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Beetlon VI Muodel 35704
Tabls 7:2, Asseimbly Crows Retayencs,
Auembly | e Pt No, Mpmbly b wmalie | Assembily | s Pany Ne, Aty tichemale
Numler Tille Number | Nuibwr Th'a Numbher
M 01870 6680) | Ippu mrf ,nw (A} 2 Az | onoyo.cosss | cyme Firer (B} 0
A DIS70:40502 | Inpus Mrar (A) 2 A22 03570:86614 l!nndwldlh Logle {B) ]
A 0I670.06803 | Cressl fllier ‘A‘ i ARt 0387064558 r Atnplitier (B) A
M QB0 06831 | Crymal Filber |A ] Add 007000045 | Deley Provoilet 10
A 037060808 | Orymel Fihw 1A a A 0IS70-66540 | A - D Comiml )
AB 0Un70-608084 | Dandwihh Lol (A) U Al 07066647 | A Argiier n
A? DIET0-068406 | 1og Ampillier [A) 4 ALY DI 70-6650) | Timlng Assenlly 18
A UB0-56830 | Power Eplliiur } AR 0367066662 | ROM Control No, ) 1
AD ausTo-a688- | L.O, dulie i} A 03870.66563 | NGM Cantnl No, 2 W
AlD 05066037 | L5 CQenwping 1] A0 03870.66504 | Deilay wnd LIk Qilsut Ophion * | 20
A | oasyoassto | voxo 0 am | ossyonnses | ALD and Mamory® 2
Az DUBT0 60540 | Bampiue p All2 0367060668 | Ciuck s Basle Annunelator 4
A 0aN70-6654Y | Phuvk Limbir b Al 03570:68667 | Address Recognltion I
FL) INFO.60642 | Prise Dateeior b AMA | 0XG70.LOEGE | Inpuk Butier 16
MB ;87086856 | Owipuk Bulle i AN DIGTO-GABGD | Jsotatind Inpub Butter®?® 17
AG Dan70 08544 | Anatog A~ D 7 AJG DIB70.6087) | 18 DEC Rueghinr 12
AY? QIB7066608) | tnpws I\lmlllllh‘f 1]} ¢ AlB 03670-66573 | ASEH Ouput*® 2
Al 03L70.66592 | Japuk Mixer (B} i 2 A 03570-GA8B0 | Piwym Supply 3
AN 0367066533 | Crysial Filier tn: J Al DIB 1006060 fnp !n; 13
| A0 DASTO GGBAT | Cryuts) Fllier (1 3 A3 03570-6G685 | Front Panel Bwlich 6,6, 16,70
*Ophjone 002, ooi oply
\d 'Oplm 004 only
7'24r Nolll.
7.25, Refer to the Genersl Schematic Notes for further
information coneerning the schemalic diagrams,
REFERENCE DESIGNATIONS B
i I
g *":rw..mm::‘.,m.s-mm.
Powsn 5upm {0OXXK~8E801) '
Ly "A”"'ﬁrﬂ’ﬂwm A2 ; I :
W | BT BRI R oo 15 arm )
LI L) ) DENOTES BIGhAL
"‘E<' <_"_ . oN
| :é 18 oy wouTED . ! RS . resr votmr\h} o . I N
: (1) ’ N oon)
I um.fu: orsrommv\m i mrpmﬂn:rt BERIGATOR 5 ATFS L 0 rd & ’{(2
2 & < /‘,ﬂ’f ‘r{%u"&gfu“ron 15 Agat) %E&?n RN How

2
N R
b

5\\

T

cc 08 COLOR CODE "‘f BANE l v u rANDe | R\ R2 |
(i LR V; "“'“E i " rONPLET

;"m @ é? I o 51::3 ' ! i ;‘"'"’ B fEfh |

Woves wmmm )

woi:i?ugffz:; Fjgsﬁ;’g“’” e :

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN: PREFIX WiTH ASSEMBLY OR SUBASS
DESIGNATION(S) OR BOTH FOR COMPLETE DESIGNATION EMBLY

| 110 Mill]

74 '

\ ) ‘
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Model 3570A

PREFIX WITH ASSEMBLY OR BUBASSEMBLY DEBIG
NATIONIS) OR POTH FOR COMPLETE DEBIGNATION,

2, COMPONENT VALUES ARE SHOWN A5 FOLLOWS UN.
LESS OTHERWISE NOTED,
REGISTANCE IN OHMS -
CAPACITANCE IN MICROFARADB
INDUGTANCE IN MILLIHENRYS

DENOTEE EARTH GROUND,

USED FOB TERMINALS WITH NO LESS THAN A
NO, 1B GAUGE WIRE CONNECTED BETWEEN
TERMINAL AND EARTH GROUND TERMINAL OR
AC POWER REGEPTAGLE,

DENOTEE FRAME GROUND,
USED FOR TENRMINALE WHIGH ARE PERMA-

g

sg“_

LD

0,5 OHM OF EARTH GROUND,

DENOTES GROUND ON PRINTED GIRCUIT
ASSEMBLY. (PERMANENTLY CONNECTED TO
FRAME GHOUND),

g4 F

GENERAL SCHEMATIC NOTES™

), PARTIAL REFERENCE DESIGNATIONS ARE SHOWN,

NENTLY CONNECTED WITHIN APPROXIMATELY .

Beetion VI

INPUT IMPEDANCE, THE VOLTAGE LEVELS SHOWN ARE
NOMINAL AND MAY VARY FROM ONE INSTRUMENT TO
ANOTHER DUE TO CHANGE IN TRANBISTOR CHARAG:
TERISTICS, A VARIATION OF &:10% SHOULD RE
ALLOWED,

\Y4

DENOTES BUFFER

Y

DENOTES INVERTER

, ABGC [¢]
0, s b= = m— DENOTES ASSEMBLY, ¢o00
, (I + B O 1)
n DENOYES MAIN EIGNAL A 0100
PATH, B Q 0110
0 DENOTES FEEDBAGK ¢ 1too00
. PATH, 1010
10, [___] DENOTES FRONT PANEL MARKING, DENOTES AND GATE L1
1, [T} pENOTES REAR PANEL MARKING, |
12, W  DENOTES SCREWDRIVER ADIUST, ABCQ
_ : 0001
)3,  AVERAGE VALUE EHOWN, OPTIMUM VALUE SE- 001
LECTED AT FACTORY, THE VALUE OF THESE A 010 )
COMPONENTS MAY VARY FROM ONE INSTRU- —
MENT TO ANOTHER, THE METHOD OF SELECTING B — e} 011
THESE COMPONENTS IS DESCRIBED [N SECTION V e - 100
OF THIS MANUAL, 10y
; LS S . :
14, —) > DENOTES SECOND APPEARANCE OF A CON» DENGTESNAND GATE N
I NECTOR PIN, _
!E.\B'M ,DENOTEB WIRE COLOR: COLOR CODE SAME A5
RESISTOR COLOR CODE, FIRET NUMBER JDEN- : ABCO
TIFIES BASE COLOR, SECOND NUMBER IDEN- 0090
TIFIES WIDER STRIP, THIRD NUMBER IDENTIFIES S 0010
NARROWER STRIP, leg. = WHITE, RED, A 0100
17, ALL RELAYS ARE SHOWN DEENERGIZED, B a 1000
18, WAVEFORMS AND AG VOLTAGE MEASUREMENTS WERE _ 10170
/MADE WITH RESPECT TO CHASSIS GROUND USING AN DENOTES NOR GATE 1100
OSCILLOSCOPE WITH A 10;3 DIVIDER PROBE {10 MEG- 1110
OHM, 10 pF), THE VOLTAGE LEVELS SHOWN ON THE
WAVEFORMS ARE ACTUAL VOLTAGE LEVELS AND ARE
NOT TO BE CONFUSED WITji O5<ILLOSCOPE SETTING, ABGQ
THE VOLTAGE LEVELS SHOWN ARE NOMINAL AND A
"'MAY VARY FROM ONE INSTRUMENT 7O ANOTHER, A 000
VARIATION OF ¢ 10 % IN MEASUREMENTS SHOULD BE Q 01
~ ALLOWED, ! ‘ o 8 10
. _ 110
19, DC VOLTAGE LEVELS WERE MEASURED WITH RESPECT
TO CIRCUIT GROUND USING A VTVM WITH 10 MEGOKM PENOTES EXCLUSIVE OR GATE
5
: e A e i ‘l
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START

b urEck ¢ 18, 15, #5Y AND IEOLATED +8
POWER BUPPLIES (»BY IBOLATED AVAI
ABLE ON DIGITAL MOTH ER DOAND),

T

ANE VOLTAGES WITHIN TOLER:
" ANCES GIVEN ON AJ7 SCHEMATIC!

YES

4 DISCONNEGT 3870A FRONT PANEL INFUTS,
_BEE IF FMABE AND A Ot B ANMPLITUDE
" READINGECHANGE WITH NOISE,

TROWRLESHOOT POWEN BUPFLY USING A3}
SCHEMATIC, POWER BUFPLY CAN DE Dis.
CONNECTED FROM DIQITAL AND ANALOG
MOTHER BOARDS TO CHECK UNDER NO-
LOAD CONDITIONS, CONNECY GROUND
LEAD 1O BiN CONNECTOR DN POWER BUP:

) _
DO READINGS CHANGE?

YES

DIBCONNECT ANY DIGITAL CADLES BE.
TWEEN 3870A AND BYNTHEBIZEN OR ANY
OTHER DEVICE,

CHECK MEASURE FLAG AT A27 PIN V3WITI
LOGIC PROBE ON DEC)LLOSCOPE,

. ]
I® DEYCAMINE IF PROBLEM DCCURS ONLY IN
REMOTE, DELAY, LIMIY, OFFSET OR ASGH
OUTPUT FUNGYIONS [IF INSTALLED), -

) '
DOEX PAOBLEM QCCUR ONLY IN
ABOVE FUNGTIONS} -

YEG

L

)

DOES MEASUAE FLAG GO Q)
ANIOUT 4 TIMES/RECT

40 YO A/D + D)SPLAY T8 TREE,

DECIDE |F PRODLEM 15 APPARENT ERROR
IN FRONT PANEL PHAEE OR AMPLITUDE
NEADING RATHER THAN QBVIOUS TIMING
CONTROL OR OTHER LOGIC PROBLEM, IF iN’
ggggJéMABSUME AMPLITURE OR PHASE

G0 TO REMOTE OR OPYION T8 TREE, !
. !

"

)8 PROBLEM LOGIC RATHER THAN
AMPLIYUDE OFf PHASE?

YES

.

Bomd ko Bchmatle Melorepee

Roand
Numbine

Bchumatle
Number

A}

AN

@

GO TO TIMING AND CORTROL Y5 TREE,

]

ARE AMPLITUDE READINGS N
ROTH CHANNELS CORIECY !

YES

IS AMPLITUDE ERROR IN ONE
CHANNEL OHLY?

' H
GO 70 DUAL CHANNEL AMPLITURE T8 TREE
HINCLUDES PROBLEM IN 8 + A ONLY},

i

YES

15 FOR TIMING . CONTROL PROBLEMS GO TO
TIMING « CONTROL 75 THEE,

FOJt DISPLAY OR OTHER LOGIC PROBLEMS
ETART AT A/D-DIGPLAY T8 THEE, USE
:l‘;ﬁdng-CONTHOL YREE [F PROBLEM NOY

' : R

Q0 YO PHASE T8 TREE,

" G0 TO BINQLE
™

3

e

HANNEL AMPLITUDE T8

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

1Yo coI0EE

Figure 7-3, Preliminary Troublesnooting lree,
. 7.7/7-8



START.

)
FYTTARTL) 19 1) Db Jn ol
PRt Lt S

L
Iﬂ‘li e Ahpmun

run [}
ﬁrlf:u xmw"Tu F.I
sl kb 10} ) by &b e

nmwmm-mm Wi

%l'l Iihl"l{:

e

) Thphmy
3 rgkma'u't #hhi D )

bl AR B

by v 0 Rk B0 MR
Yown gt

U I:;J\'J'?ul." u’l‘i‘nnl b hohy

Bowd ta Brhamslnc AH )yt

Bowd  |Bowmite
Nubar | Humbee 3

AL (D)

WA @)

AE A,

LI 3

Tanan (@
IR OR— .

Ab

rotOAD ek AY IRINI).

: L Il
i e leveld LA

LTINS mtmunmm

WARM

v D tvosnes | ssensn [ irwing

» Hab
14

o

4R

(1313 L0 0
“RYr W

!mn
i LETU Y YCCC AN LT

)
m»ltl BAWRED 1Y ML AND Y By )
g. nmmni “"3.‘ nmm

LYY LU

15

LD 2L HUW
oo} ™ Bahiipin it
'
e w | o (]
Ao iy ) ”E: ri ! B B z
» Yoo Y
CohtNRIED f IR_- s E o T
pu LY Lo LA St 4
*ml:mmu nn-umnmumwuu YR O D LB s Mnmnrlmm T RiDh

YES

) W
B b1 D) I BB 9

YER

ﬂ. sny By b aunah con, \ O

) mﬂr“ll CREELY ML MY Iur Ay

H1Es PO NG TE WD)
in o Eheier b v"‘niﬁ:‘-mm
i wthiy 'ul’hl”

L]
COAREKE PASHALH RO AR I HRY.

E) RISA BIE Y bAD IMINIJIIN -

m? w ¥ '..‘.".‘&.’H. pt?u

[}
) n‘ INBI) W PIRDINGE
omsjchy

i YES

i

ho

YES

EQTOH REGHIR IR,

POERARERBANIET: ALAYIY, D A R

[
B9, Shy ov misal oo L

ll

s

;'?nnn r-imt v y ry= i:_n'u RO

114

Qﬂﬂw

Y

" owg’m‘m my s\ O

OhE ENAWAEL OF D LD AL A PROD-

MIEEIENV.

00 1O PIGRIIR B IREE.

PROEAMLERFPIEY- ARiRID WIBIRAF.

AR AN Dy Y (371
Lk ARAIN :‘;.?:pou»o ]

osiN RI A

.hMLﬂ byshihgt 0 oWRre Y

rp);lb O AAARE PahbRIIIN LDOIC

t“‘ oy MB BYRIRERTER DOIPOY 1O
e

]

A |

Yes

ﬂn"l oG Ay ).

YEE

.

TH AL

n’ﬂm ¥ MNETION Y RE
KR P A0 AT : .

YES

EeAEx UIPUY BF 3u DAYIA pOARD MM
Hibhe

i ek wll IR A Tl L
W

¥ pctasm
ngn

n mm‘ﬂ#ﬂ’- AR ALY PANDWMIDYH

l"blllﬂ AYibpy LG M)

PRAIEE By JO 103) PORY OF DENRE.
(1RSI 1Y
rans

o8 B By RIB BUTPOY

ey M
mun ‘n‘fa AR Ndiahag

DUTPE NN

® jicubch AWLINCE QUIPUT AT BLAR
PAREL PRADAFIENYE Deabhii.

ro:prsosl

[ ]
L. Yinin Mmm ous 1

F POIRT O A1D
[l IIJIII

YES

YEE

twr.m NAD. oh D306 AR
# ey DANDSME TN DRAYY

m(" i ﬂ.l‘” -y :‘

FnChon GIvEN Iy YARLEY .

i B ARD A,
ADY MPLITUCE

RECHELK Y WP DNE.

P3Y MO s Oy

ves

NO

N 1 R
. PROEARLE DA ICT: PELAY DR L) U9 AID
TPUT B LR, i

OHLEK L] DAY WK
» 'nv{ [

tha e s et

GOYOREPECINTIN TR YNIL.

ﬁ'ﬁ utlln [ N\nmmu.
» No
P53 Mh0 ) O}
YES

P prouhdit BAPKER: K, kF 00 RLAY LD
0 D% ARATS,

SOYOFEFILOTATRIMD.

\1 T

t

Figure 7-4. Single/ Channel Ampliludc Troublleshoollng

Tre

o/

Artisan Technology Group - Quality Instrumentation ...

Guaranteed | (888) 88-SOURCE | www.artisantg.com




BTART

' f'[m

lll

YA
mn v m"

[Y1YTN
rzlwhl FRONY - P,

10 EIANRELE
" ATRE I ANTR QK

e '&.h"ﬂh’

‘-h

'&»3“&'.“{{.‘5

AL

]

AREBCTHOUIROB DY 34 ¥}

s
GMNIUM A AND B ) » 10
I w“mwm

.

DOLS PAORLEM APPEAN I 5+ A
MODK DMLY} ‘

Yes .

L monsLtmech Albin,Kr0U,

MLITUNE BETTING AND P
FIN, IF KONR)
LA R 3,0 LT

RECHELK
Ellm 0 IYMl'I;

1RCHIVE,

- SWEERING OhE EHANLL AT A YINE, W)

£ [hPUT |14 10 4B 81070 AND NOTED
Fiban, _ m w

TANLED
FEMECIT I ABOIC KR YELE
PIIAV Y
"Ry
v ™ VRt T
1“0?:!10*! mm! IHHIY WOLTARE AR KIF
e " o L] ] m
A [ 1y | Nl } A )
;pfa f £ CONIRLED |1 | e v': ) ] mg 1 A [
¥ '] ] \n sy ]
'u -3t e - T T ¥ L) ¥ Y
nhm,

"

W
DOEE DVH NEADING EHAMGE DY \ piy
'n 1] \;mnmm 1O uB CHANGE N

ghnbcrlm!l:%wr [ b‘l i“\ IYEN (MRS )Y

Bodrd b Behamalie Malorinca

Bchemitic

Bosd
Nomber | Number

M
”- AW
AN, A“

o
.‘:

ok
®
®
®

! T
1 - |
’ BO 10 AR DIFLAY VB IFEL.
Vo i
i C oy * ey
mnu.mq LOCKED LOOPENRERS | AN vexoenicks '
B mw‘wmw bmmo . N
e nm- 4 »mw;nwmnm Lun | N ﬂmvﬁ”ﬁt’lﬂ*ﬂ;wd,_
. H ) L, Giound
oo t:wmn Wmhrourmmmmumhm. 7. Ciound AVE i ) bnd maswsp imaurney bt pi M,
e o 3 Fisquency wiobd frd 1DB0ONH; & N
3 i b Y S eyt cho.ﬁm'.vcuon'm’.mu;';:»t ad
A Conneck gunter 1o 189 MHy 'rmhhtnn\rcknbml H.' A DE wltage frob |
T (Coumter it 1V aoge | e a0 | —.?,t.‘*.z.l.,..'.....,.:':.;.,;.t;’ A Rl s
. b k
N et |uooomun; ! moatuum bpmw G maiely b 2 kHE hauemecy change, llm.npium
: Inuldvl?#m\fwuumumi. 1w Lhmlmu mlly'\;l:u'nuhlp'w bth:lhtc*?bmula bowd i
s wn 1 1) mvcxowwmn Veltoe showd ontimad e tatloming i e Bed 12 e be
I ch_u;mtﬁulrmnmh-nm £ 100 M, ﬂ : ”"‘mu“m“' N
. 8. in.bnn:i dmwnm,,wpcmw,ﬂwm,d o Pact A)2 e paivder bosid. Remek AN
(o g LR, P Biaconnect s} igral ks OTOA trom Dyihsirer,
B

1 sy MWT. the VERG b D'Pbﬂ:lr wilumm‘lv.

3 Y pynibetitey o Ul M 135V i nvm [y

dhwetly tn Atz pm VY,
LT pumu Mner, wch b m RBGOA mlwm 1 ppply

WR, gl ety b AVZpla ),
B, lhrmudbmpuhi?pm hlbuum\i "
. Yhe trequancy of thi) pgapl nurmlrmlzuum'l 130
wihet input hmmyh wiuun.l HE piepe, )) Erodutney camnot

A

b rpdurad 4o levp \hinr § W1, of will no) phange, A L2 I bisd,
) f

ANE AN QUIPUTE 2 LEA mY pp AT
“nlr’wu 1Ky PRI BOI 1N

Hea EAR DHLY RD CHANBED WULE IV HEROYE 1T 5 haY UBLD I THE AhALOG BEENIOR DF THE RTTA,

]

1B OUIPGE OF 40 GEN 1T Pl 18
ROV b AT X R P

ho

! ' ne s

i n
’ A e At PEVECTIVE LO DRIVIA AD LIRSS
" [11] )]

i AL iy by vy 15 BIGHAL PREBKNTY
!
1

1] " || " -
LU LTI T YA 0 10 HRESIIEN VB TALY. l:fu:unum LOOP USING YRBT i hoTE

beb) BHCILD. APPLAR AT A
BurTin THLT Pt -
m Yo ADxAT ) how

LTARE CININY BPChLIMG !I) IW
" ?‘VIL

MD ’I"
. AL YD
T nmmnnm LT M APING b

b DUT

»

Ok 0ah * BV, 1DI MM}

Yee

IEVILTABE AN ALR IP A MND TP B

"
o PRORMILE PEFECY AlB U2 RS, R tHY XD,

l'lzm EOUNTER 1)V RARGEE 1O YINIEY
nwm INM Hy FOB BAMHE INPUTE,

PO I NOT REACHING J6J0A FROM
FYNIREREER,

1B IPPNHILDOP DR}

B\t YHOUNLERHOOTING I WOTE ¥ O ks

TENMENE IF AVE VEXO Dt AY 2 BAMP

BANPLIR B
PALFECTIVE BOMAD, :

"
REEHECK BYMPTOME. LBE BihiLE
FEIRRE T IBOLATE PRGHL KM ANEA

MhiL

i

PEFECTIVEAID mnlmnnm.

wre-prioed

Figure 7:5, Dual Channel Amplltunle Tmblcsl}uotlng Tree,

T-11/7:12

Artisan Technology Group - Quality Instrumentation ...

Guaranteed | (888) 88-SOURCE | www.artisantg.com




. BTART

b hGIE: CHAMEL A AND B AbeLiY Tuos
M WO am PEFOAR TROUSLE-
BIGOING PIAME FRORLIN:

EOMNEET I 'muommmomm-
ML A AbD B RMITE T)IAOUGH bOVTD DI
JEANINATIONE UMKA BIONT EANLIN B
lrlr.u&l::u HINGIN, J:;g;' !u n;:'lr;?f. l.l'i‘
¥,
PHAK nrin '

1

: umhm BYN 1D mmn PHABE GUTPY

m PAREL, ATTENST T8 JERO DUT

RACH BANDWDIH Usibd FRONWY
mn.mm FEH0 ADISYS. 10 ln-w.

BET ANALDG PHAME mmwu--rm
! mum ARD PTOH PIABE REF YO S AR,

Bownd b Bchemptic Ratwerncs |

. Mowd | Bdhemiiie | -
| Numbar - | Number I

AL | (@) v

XA{o)

ALAn () -
AMBAI(E) N
Aan @ o

Q)

Mm@

o
¥
o
J LIS

WECT AT
A B

-4
£
g
35

BYN YO AVYP BEY FADNY
1 wnl P EF b G0 m

A YOLTA r

w sAGmY YD b8

)
ROES VOLVAGE AT Al IP)
EHANGE CARRYCT AMODUNY

0
16 PHOBLEN TREQUENEY.

Imy RGN}

18 ANALDS DUIPUT § ho
10 YA MV} MWD
(33 311
'fll1
)
i BOT0 AND DIFLAY |8 TREN,
|
B
1
i ;
' ‘ !
1
TALLES
MI0A Mermp W:t't:m“
Voiap O
ity wn 031} i
v Lo | e
Delm - 000 omd| -
dy Ll ame T3

AN

"ns

]
I VDLYAGE AY ALE PiN M EOR.
WY 1M MYIREQRER, » i1
vy

PRONANLE REFEET: MR LN

DO*E JI0A HAVE DELAY DFFIONP

YES

PIMOYE AX.

"
—1  PORARLEDLEEET: AIBUDL KBLS KA.

LAD PRONLEM DIBAPFLAND

YEB

 BOTOOPHION TRIMLE.

Artisan Technology Group - Quality Instrumentation ...

W

Ay FHAME DETECTOR BYNNEIRY
MORBTE ICAL PROCIDURE FANA-
LNAFY BAL)BE PERPONREDD

j11]

CAN PHARE DETECTOA ADANTM
ICAL PRDCEGUSE  PARAGHAPH
M) REFERPORME DY

DOEE VOLYAGE AT ANAY) TH) AbD) O
VP2 CHANGE CORREETLY)

L

CAN BANLWPTH LOGIE PHASR AD-
MBTE (CAL PAOCIDURE PAMA-
GRAPH B41) BE PERFOAMEDY

yEB

ML AEPhE LS L ANDE
FOANE AYES 1) Vs QFFRE l

ho Viw

YEs

n
ARLDEFLCHIVE, $PARANLY AR}

hO " PIOBARLE BLFKCE, AL MAY ALBG BE AJD
01,58 IF PROJLEN IE DFFELT DR BANL).
MDD DEPRNDENT,

" PROBARLE DEFECT: AT OA AR LDJ Ak,
REFLATE DY FALAL ERRDA,

ko { B PrORARLE DLPECT; ARDA AZ2 RAMOWDTH
[ + MOGIC. REPLACE BY TAIAL AND ERRDP

B PERPORM MIAER PHASE ADNET |CAL PAD-
CEDURE PARALNARY 48 ) EXCEPT AEMOVE
ONE INPUT AMPLIFELN AVALY AND BHONY
A2 AND AYE MF INPUTE iPiX B} TOGETHIR,

BLYERSE thPUT AMPLIFIERB AVIALT,

DOES ENNOR 1N PHABE ALED BE.
vinup,

b

Guaranteed | (888) 88-SOURCE | www.artisantg.com

YES

I » AVY DEFECTIVE PN IF AND PiNE & ARD B
BAD,URIF MO INE D AXD B RAD),

PADBARLE DIFECT: AY ON ALR MIRENIF,
MEPLACE BY TRIAL AND ERROM,

]
;mnlu PEFECT: »on AEB MIRER SEC-

M LI AMPLIFIER

P paosanr pirecr as on an euy
AUPLIPLA, NERACE BY " TRIAL

[

370D D06

Figure 7.6, Phase Troubleshooting Tree,

7 1317-14



' START

HOTE

MALoo AWPLITUDE AND PHASE OUTPUTS BHouL

) NE OPEDATIHG

CORAECTLY REFORE THOURLEBHIOTING AMDD OF) [2I84LAY PILNLEME,

N
'3, TARN POWER DFF,

I ANNUNCIATIOR 18 NOT WONKING PROPERLY, BXE NOTE 3,

!
DO BOTH PISPLAYE READ V37 AT}

BSIBLE nnmm ATS 1K NEGIBTEN), ADS
IDEE, ADS DISFLA

3 JENOVE 40, A3} AND A35 1F OPTIONE D02 103 O D) MK
KTALLED, ’ e ! B
X, mmw A A NEGISTER FIIOM 3870A, DISCONNIGT CANLE PRON
B TURN romon
&MY mummvmrm Yo mm,
I NOYEY
. ANNUNCIATORS _
CONTNOL BOKALE FOR THE mwmuh ARNUNCIATANE COME 10
THE FRONY PANEL BY MEANS OF A CARLE FAOM AJ2, TIE BOARDE DN

31!4’1‘5'::1 E BIONALE Acwm.l.v onlnlmn ARK LISTED FOR CON.
muuncmnu { } nnlamnmu HOAR
' muwo:m ' -
' . ADIires)
: B»A . : AD) (P58, PHY)
- ' L) MMPIL} '
ﬂlmﬁ ‘ _A32 A0 FOR OPTION 002 AND 003)
ot R n
nevore | A

WIDN 8 002 AND looa, CON'I'RQL SIGNALE FOR TH

. ANNUNCIATDRS COME TO THE FRONT PANEL av MEAN
FROM A0, ALL BIGNALS DRIGINATE ON A0,

OPFAET IAMPLITUDE) -
OKA" {PHASE/DELAY)

. USER T
* DELAY DECIMAL POINTS -
AMPLITUDE LIMIT TEST ARROW |

4 PRASEIDELAY LINIF TEST ARROW

‘Eg . r . ‘
Boand 1o Bchimatic Reference’
Bowrd | Schematle
' Number | Nombar
me | @
s | D@ ,
A | G) ;
A @ )
s | @ @
A | @)
| A3 e ; . ;

FOLLOWING
b OF A CABLE

YES
Wy, yonnrowen o
3 D e Ak I 3670A AND CONNEET
CABLE "‘mﬁ?ﬁ]’ A,
3, REMOVE ATS,

A, TURN POWER OR, -

1]
DO BOTH DISPLAYS READ 4 5100

YES

"

15 ONLY ONE DISPLAY (AMPLITUDE
O PHABE) IRCONBECT?

YES

n :
POBSIALE DEFECTB: A28 CONINOL BECTION

AZS A REGISTEN, AJS 10 REGIBTER),

POER ERRDN APPEARN I BOTH DIB-
FLAYR?

YEB

USE CAND REAREN O DYHER DEVICE TU
IVEMOTELY PRGGIAM A, B, B r A ANPLITUDE
'TQTION, OBSENVE ﬂlDHTPJ\HlL ARKUN:

Tons,

YES

PROBABLE DEFECT: AZ5US-UIDON A28

"

AlS AM DIt AZb TRANBISIOR BWITCHEE
?EF!C‘!’IVE. REANSTALL AYS AND BEE NOTE

WITH A8 BTILL REMOVED, UEE LOGIC
PAGEE ON OSCILLDECOPE TO CHECK AlS
CONNECTOR, PIN P LAPS),

DOES APS GO MJGH) EACH MEASURE YNO
PERIOD} ‘

YES

DOES A2 FIN B {FLA) G0 HICH
150 W8EC EACH MEASUNE PERIOD}

YES: -

 PROBABLEDEFKCT: AIS

PHOBABLE DEFECT: AP

TRRE,

B pronaBLE DEFECT: A28, A9 CONTROL
LER, EEE NOTE 5 ON YJMING, CONTROL T8

3870A~D-2it8

’ PIOHABLE DEFECT: DISPLAY JC{N AJS,

J

DOEE AMPLITUDE FUN
CHANGE CORNECTLY IN N

1nn‘u NO
otk

PHOBANLE DEFECT: A28 {Q REC-TER)
oA AN,

U PRURABLE NEFECT: A8 BIJ!C.

PHORABLE DEFECY: AZS |0 REHISTER}

NOTE 2

PROCEDUNE TO CHECK AB AL CONTROQL EWITCHES
AKD A)S RESISTIVE LADDLI NETWORK

REMQYE 228 A REQISTEN,

USE AZE ICMIMATIC TD DETERMINE PIN NUNBERS AND EHORT
EACH INPUT LINE WHILE MEABURING THE CORRESPONDING
QUTPUY VOLTAGE, LEFT*MOST CONNECTOR 5 XAZEA IINPUTS),
MIGHT-MOST CONNECTOR |5 XA (QUTPUTS),

VOLTAGE ON OUTPUT LINES SHOULD BE 10V 2 ) %, WHEN THE
INPUT IS OPEN, AND O VOLYS WHEN THE JNPUT I3 INOM!D. ALL
LIKES BHOULw HAVE THE BAME HIGH AND LOW LEVELS

IF ANY VOLTAGES ARE INCORHECT. CHECK THE CORNERPONDING
TRANKISTOR BWITCHES ON AZS,

IF mimmmn EMTCHES ARE GOOD, CHECK THE AVE REBISTIVE
LADDER METWORK USING YHE PROCEDURE LISTED BELOW,

'CONNECT DVM TO AVSUS FiN 2,

LACH INPUT 1O THE LADCER NETWORK CAUSES THE QUTPUT
YOLTAGE TO CHANGE ACCORDING TO THE BINARY WEIGHTINGS
OF THE INPUTS,

YATH A8 REMOVED, DVM BHOULD READ 10V & ) %, BHORTING
EACH A% [NPUT BHOULD REDUCE THE DYM PEADING YO:
Vo b2 M),

WHEREN |5 XAZAFIN
KD, AND V. |8 VOLTAGE
WITH ALL HNE OPEN,

THE FOLLOWING TABLE GIVES REOUCTION FACTOR:

BHOAT A2 INPUT n
PiN NO, IN} 15X e
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10, ERAOAS IN LADDER NETWORK OUWT WILL CAUSE EAROR IN
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Table 7-3, Mnemaonic Definitions,

]
r

i

Flcgmer Instructions

" A. Regissers 1o X Bus |
1. DTS Delay [Delay 10 5 Bus)
2, 75 Input

SRR N ) £ L.mit
A4 MT5 . Memory
B, PYS  Progrom
6. P5T5  Program Storpye
7. aTs ﬂualilier

B. Reglster to B BUI
3. ATR  Anslog/Digital {Analog/Dightal to R Bus)

C. T Bus to Regisiers ’
1, TTA  Analog/Dighat (TBus to Analog/Digiall .
2. TTB  Bides

3, TTD  Delay

4. TTL  Limh

B TTM . Memory d

6. TTP  Progrm .
7. TTPS  Program Storoge .
8,.TTQ  Quolifier

" 0. Parelle) Lood Qualifier Henlmr

"t ’

1, AATQ (A Regisier to Q Rephiter) Loods Q regis-
- tar with the eight mest signiticant bl of
A register, ’
Internal lecb Opemting lns‘t.wctlom o
DPR Disable Prlnt. Inhibite murkurs from being nenmled
ot X oxis outpur,

BLK . Blank Display. Used with ;phm!dnlay display n
delay mode to Indicate lhnt sweeping of the synthe-
“slzer has pot nccurred. o

GOTOThe GOTO Instruction whm comblned with » num-
. ber 1%X) {GOTO XX) paratlel loads the P reglisier
with the binary equivalent of that number, The nums
ber is piesent an the Register Clack preset lines, buy
thc Reglmr Closk will count only one pulse,

. .1ADC lnltim Annfng to Digl'nl Canversion.

" LAD 'Lntch Amnthudo Display
" LPD 'Latch Phose Dllplnv :

' ’Thm two commands lateh Information available in
the BIDEC register Into the amplltude or phase read-
.outs, ‘

ROF Flam Data Flog. Hesats Data Flag after !he doto
input routine is completed,

AMF Rmet Measure Flog, Ressts Measure Flay nfter o
mensurgmunt routing Is completed,

fMF Set Maasure Flag. initiates measurement cyele,

TFLA Set Flag Amplliude, Sais flog lor an amplitude mea.
surement,

TFLD Set Flag Delay, Sets flag for o delay mensirement,
Qualitiers

Tha Qualifiers ore numbered according to thelr Input desig-
nation an the Date Balector,

0. 5KA Bkip Amplitude, Causes contraller to skip
nmplitude measurament routine—(s used for
CW deloy mensuremaents,

1. 0‘

2. Q2 Qua'iflers from the Q register, These quall-

3, a3 fiers depend on dato which hos been shilted

4. Q4 into the Q reglster,

6, Q6

6. Q6

7. OF Datn Flag, Signa) that dats Is rendy to be
processed by the data subrougine,

B, MF Meosure Flag. Sighals that p mesturement
request Is being made, This can be Auto-
Imernal or HP-IB Control, .

g, ADC ' Analog Dighal Canversion Camplete, Signals
end of copvarsion sequence, also used 1o
signal end of doia oulput wquence on
HP'IBo R

10,FLA Amptitude/Phase Flag. Indicotes phase meas

: surement when set, nmntiwde meauremens
when cleared,

1.CARRY  Indicstes overflow or underftow from en
ALU aperation,

12,5WP Sweep, indicosss 33308 Js sweeplng, s
used in deloy measurement routine,

13, FMIN Freguency Minlmum. Indicares J3IOB )i
mum sweep pasition,

14, FMAX Frequuncv Maximum, Indicates 33308 max-
imum sweep position. ¢

16.FLD Fing Delay, Indicares daloy mode of apers.

tion has bean selected,
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Figure 7-12, Digital Sectfon Function Block Diagram,
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Tabls 7:4, The Registars,

1

2!

3,

.41»

Registers

| Register flacated on A3}, The ) Reglster'nccepts paroilal
Inputs of n'mote ASCL) dato when the J670A |5 eddrekied
to listep.

Q Reglster (located on A28}, The Q Repliler acts os o dota
hendling register since six bits serve oy qualitier inputs 1o
the Data Sslector, Tha eight most signiticant bits of the A
Register are parallel looded intn the G Register [n reverss
order for nutput to tha BJDEC Register,

A Register (lacsted on A26), The A Register js utkd to
storaithe binary reiult of an A/D canversion and/or the cal-
:ullwd‘mult in the Relative or Dalay mode,

Prigtam Storage {PS} Reglster {located on A33), The P5
Rep ster controis the basje [mtrumam funcilons In the ane.
tv.| suctlan,

B,

6

7

B,

9,

BIDEC (Binory-Dacimsl) Reglter {A35), The BIDEG

Reglster converrs binary to BCD, The BCD reading Is avall»
ohie to the Front Penel displays and the ASCI converter,

O Register {located on A30, Opilon 002 or 003), The D
Reglster controls the Delay tuncilons of the Instrumant,

L Reginter llocated on A30, Optlon C02 or 003). The L
Register controls IImit testing and offset functions and also
stares the Limlt Tesr declsjon,

Memory llacoted on A31), The Memory cantaing eight sixs
teen bit words for staring limits, oifsets, or previous phase
or defay computotions,

P Register liocated on A31), The P Reglster selects the.

tpecilic memory locotlan {0-7) to he canneciad so the §
Bus sndfor the T Bus, The P Reglster can also be used to

' gensrate an arbitrary constont {0=16} for use In comjputa-
- tlons by the ALU,

,' 1 WET BUSAYBTEM b ALY , “
I
]
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Y1) i i
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Part II,
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Foo troubleshomy ke mhprement mogtio® verlty: the tliowing '
fserument enndismy: , E F " Retum
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i
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}
}
P - 003
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N Q Renlyter L \TS, 817, 170
| H
| +  w
. Avtpe Q Regiier Bight . 2
1 2 Bl AR B . o
1
:l b
!}
; F ‘Local Data Entry
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rane sl Butlons . HP.JB Dato Eny
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'; o . . . E
H . -i. [ L . 5
T i v
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Ampl-Otlit | Appropriaste One of thesa
Phase—Oflset 3 Throe Quantlhiies Stored in

l i .
y Delay--QHset [ A" Raglster IPhese-O 5ot} !
Ottt Mode, Phase, Ampli» : v 223 ' t K. 246
Enter | % tude Or Dalay : . 213 ‘ *
-2 0 - Ampl, OIf E] [ i | ' N
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2
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NOTE
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_ i A Erter
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