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

About this Manual

WEe' ve added this manua to the Agilent website in an effort to help you support your
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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.

Support for Your Product
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product information on the Agilent Test & Measurement website:
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Search for the model number of this product, and the resulting product page will guide
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if no repair parts are needed, but no other support from Agilent is available.
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" SPECIFICATIONS describe the instruments
warranted performance. Specifications apply
after a warm up period of one hour except
as noted otherwise. SUPPLEMENTAL
CHARACTERISTICS are intended to provide
information useful in applying the instru-
ment by giving typical, but non-warranted,
performance specifications. Supplemental
characteristics are denoted as ‘‘typical’’,
"‘nominal’’, or '‘approximately’’.

Specifications
at a Glance

_ ., ) Disp!ay Measurament Functions: Log magn;tude
3577A NETWOBRK ANALYZER - “ Characteristics + finear ma}gmtude phase, real, imaginary and
v group delay
Source : Frequency Range: 5 Hz.to 200 MHz. Gra}iculss‘ Rectangular (dual tracel, polar
Characteristics Frequency Resolution: 0.001 Hz. # 7 and Smith chatt. '
Output Level Range: + 15 dBm to Resolution:
-4Q§dBm {1.26 \g{nns to 793 gVrms). . - prda & e
Resolution: 0.1 dB. ' Displa Marker
!mpedanee 50 @ with >20 dB return loss. y :
# Output Gonnocton 50 2 Type.N female. - E 4 o Magni’zude 0.01 dBldiv - 0.001 d8"
Sweep Type: Linear, Alternate, Logarithmic =~ 0.01 deg/div 0.005 deg
- gnd cw a;rzquegcy, Logam%m:c’An&gwda; Rea!!lmag ary 0.1 nVidiv b digits -,
¢ e weap ode: Continupis, Single na 4
Trigger Mode: Free Run, lmmedlate, Lme, Group 0.07 nsidiv ps
.+ 4 « External. - - ; Measured No. Points/Sweap: Linear and
d i Alternate‘Frequency, 51,101,201,401;
Receiver Frequency Range: 5 Hz 1o 200 MHz. Logarithmic Freguency, 401.
Characteristics . Inputs: Three (A,B,R). - ... Measured No.-Steps/Sweep: Logarithmic
- Impedance: 50 @ with >25 dB retum loss Amplitude Sweep, 5,10,20,50,100,200,400.
or 1 M1l . Noise Averaging: Exponentially we:ghted
8 . Input Connectors: Three, 50 @ Type-N e ‘4 veelor ayeraging on successive sweeps.
female. Avgraz%agg factors are 1(0ff},4,8,16,32,64,
12
- # _ Magnitude Range(with 50  input im- Vector Math: Vector.addition, subtraction,
~ pedance and 20 dB input attenuation): multiplication, and division of measured
P j data, stored data, constants and/or
4 Resolution 5Hzto 30 kHz 30 kHz to 200°MHz © 5 functions. :
Bandwidth Input Frequency input Frequency Cafibration: Nmmahzatu{on and reﬂ;}ctuon "
vector error correction removes & ects O
1 Hz 0 dBmito ~ 110 dBm O dBm tg — 110 dBmy
TkHz  OdBmto ~ 80 dBm OdBmto - 96 dBm directivity, freqtiency resporss, andor
’ ’ @, }% i Graphics: HP-{B programmable
Note: These levels shift 20 dB lower With ?:fhanmtgertc and special charactérs, and
0 B tattenuaton ine vectors
o d8 inpu ' F o rd Copy: Direct plpts using an P
" Phasa Range: 180 deg ' : graphics plotter without a computer.
_ Group Delay Range: 1 ps to 20,000 s. Save/Recall Memory: Front panel setups
Rasdiuﬂon Bandwidth:"1 kHz, 100 Hz, w« . canbe stored and recalled using any of the
10 Hz, 1 ' five non-volatile memories.
a5 & D mamic Ageurdcy (in1 kHz, 100Hz, ors: . y H D . : 5
) Rz resolution bandwidth): ]
& o input Level Réiat!ve to % 35,77/3,;51‘8 S-PARAMETER TEST SETS e #
Magnitude Phase Maximum Allowable Input
4 £0.04dB  £0.4 deg - 0dBto »-10d8 | 4 F”““ﬁ%’; Range: 100 kHz to 200 MHg
00208 402 gos ~10dB to "~60 dB 7T BT ™. 26 dB port match.
+0,10 dB :i:‘!O -60 dBto ~80dB 36778’75 Wh 24&8prtmtch
| £050d8  #x5.0 deg 4 ~80dBto~100d8 i 36 g with > part ma
' " s” T lnput S&;rt, Output Ports(A,B,R): 50 @
. .. Eloctrical Longth: ~3.x 10° m 1o . Type N female, , ;
+3"% 10% m of equivalent eléctrical feng&% wow ’ Tyest Ports(1,2): ”
gt inputs A,.B and R. gﬁﬁ;;g ‘753 g _‘rfype ;&1 ffemaie
4 . ' i . 5 F H ype en%% o
" # * ractivity: >40 d8 ”
Yo o B o & ical Maximum Qutput Power {with
’ - A 3577A Source Output Lovel at +15 dBm:
, Qutput
* e & - *with a direct through Test Ports{1,2) Ports(A,B, R
o S
% ; cicut for retectonat~ 35677A - $2.dBm - 4 GBE

test ports.

35677B




3577A
Network Analyzer

Specifications

SOURCE CHARACTERISTICS

Frequency
Characteristics

Frequency Range: 5 Hz to 200 MHz.
Frequency Resolution: 0.001 Hz.
Stability: +5 x 10-8/day, O to 55°C.

Output
Characteristics

3577A
Block Diagram

Level Range: + 15 dBm to — 49 dBm
{1.26 Vrms to 793 uVrms; 2 dBV to

—62 dBV) into a 50 Q ioad.

Resolution: 0.1 gB.

Entry Units: dBm, aBv, v.

Accuracy: +1 dBat +15 daBm and

100 kHz. Below + 15 dBm, add the greater
of £0.02 dB/dB or 0.2 dB.

Flatness: 1.5 dBp-p from 5 Hz to 200 MHz.
Impedance: 500 >20 g8 return loss at all
levels.

RF Output Connector:
Spectral Purity:
Phase Noise (in 1 Hz Bandwidth):

< - 70 dBc at offset frequencies from car-
rier of 100 Hz to 20 kHz

Harmonics: < - 30 dBc.

Non-Harmonic Spurious Signals:

<--50 dBc or - 70 dBm whichever IS
greater

Reverse Power Protection: Output is
automatically opened at a signal level of ap-
proximately + 22 dBm (50Q), or + 4 Vde,
Or greater applied to the source output.
Souree outpul is reconnected with the Clear
Trip function

50 @ Type N female.

-49 dBm to + 15 dBm

5 Hz,
200 MHz
Source
Output

300.25-

500 25MH;’

SYNTH.

300 MHz

0 dBm 20 dB

INPUT R>—

250 kHz
BPF

INPUT A — — — same as input R

INPUT B = — — same as input R

-25-200.25 MHz

Sweep

Characteristics

300 .25 MHz

SYNTH

423
300 MHz

100 kHz

|

FREQ.

REFERENCE

240 kHz

10 kHz

BPF

250 kHz

2 kHz

8 kHz

Linear Frequency:

Range: 5 Hz to 200 MHz.

Entry: Start/stop or center/span
frequencies.

Span: 0 Hz or 0.01 Hz to 200 MHz, phase
continuous.

Sweep Time: 100 ms/span to 6553 s/span.
Direction: Increasing or decreasing
frequency.

Log Frequency (segmented linear
approximation):

Range: 5 Hz to 200 MHz.

Entry: Start/stop frequencies.

Span: 0.01 Hz to 200 MHz, phase
continuous.

Log Accuracy: 2%.

Sweep Time: 200 ms/span to 6553 s/span.
Sweep Direction: Increasing frequency.
Alternate Frequency: Sweep alternates
between two Separate start/stop frequencies
using linear sweep only.

CW: Frequency is fixed. Data is updated with
a selectable sample time from 1ms 1o 16 s.
Log Amplitude (fixed frequency):

Range: + 15 dBm to ~49 dBm.

Entry: Start/stop level in dBm or dBV.
Sweep Time: 1 ms/step to 16 s/step. Total
Sweep time/span depends upon total
number of steps and time/step.

Sweep Modes: Continuous, single,

manual.
Trigger Modes: Free run, immediate, line,
external.
MAIN
PROCESSOR
90’
DIGITA
LPF
PROCESSOR
b= | ] s
DIGITA
LPF
e i
::‘;")JJ



3577A
Network Analyzer
Specifications

] L.0. Feedthrough: < — 33 dB below

maximum input level.
RECEIVER CHARACTERISTICS AC Line and Fan Related Spurious

Signals: < — 100 dBm below 1 kHz input

Input Frequency Range: 5 Hz to 200 MHz. frequency.

Characteristics Inputs: Three receiver inputs (A, B and R). Electrical Length/Reference Plane
Input Impedance: Selectable 50 @ with Extension: Provides equivalent electrical
> 25 dB return loss, or 1 MQ in parallel line length, or delay at inputs A, B and R.
with approximately 30 pF. Range: —3x 108 mto +3x10% m, or

+1sto —1s.

Maximum Input Level: Resolution: 5 digits or 0.1 ¢m (3.3 ps)

Input Input Attenuation Xhichever is géef]ater. 0.02%
Impedance ccuracy: 0.1 cmor 0. (3
° 0 a8 20 d8 whichever is greater.
50 Q ~20 dBm 0 dBm
1 MQ - 33 dBV ~13 dBV Magnitude Range: .Me.inmum Input Level to Sensitivity.
(22 4 mV) (224 mV) Characteristics Resolution:

Marker: 0.001 dB (log); b digits {lnear).

i 0. i iv (I

Input Damage Level (approximate): aDéigl,3¥e).O 07 dB/div to 20 dB/div (log
50 @ + 30 dBm or 25 Vdc. ) p .

0.01 dB/div to 200 dB/div (log ratio);
T M@ +16.9 dBV(7 Vrms) or 25 Vdc. 0.1 nV/div to 10 V/div (linear absolute);
The 50 @ input impedance automatically 10 1%div to 102%/div (linear ratio)
swilches to 1T M2 at approximately : AN ' li

+ 20 dBm, and can be reset with the clear- Display Units: dB, dBm, dBV. V, and linear

. ratio.
trip function. Hz, 25° C d Max-
Input Connectors: 50 Q2 Type N female. Accuracy (at 100 kHz, - an >

Res)ofl—l’.ltion Bandwidth: Selectable 1 kHz, %‘;’;J?‘;"(‘LLBQ‘S;” +072dB
100 Hz, 10 Hz, or 1 Hz. Ratio (A/R,B/R,A/B): +0.15 dB (50 Q);
Sensitivity{Due to noise and internal

Ik b d s +0.2 dB (1 MQ}.
crosstalk between source and recelver Accuracy and frequency response errors,

inputs): and effects of different input attenuation
Minimum Freq. - 30 kHz 30 kHz - 200 MHz {50 Q) can be calibrated out with normalization.
Resolution Minimum 30 kHz - 20 MHz (1 MQ) Dynamic Accuracy:
Bandwidth  Freq. i
Maximum Input Level Maximum Input Level Error Input Level
0 dBm - 20 dtm 0 dBm — 20 dBm . . Relative to
19 dBv 35 diy ~13 dBV - 33 dBV Resolution Bandwidth Maximum
(0B atlen) {0 di attene (20 dB atten) (0 dB atten) 1kHz, 100 Hz, 10 Hz 1 Hz Allowable
1 Hz 100 H. 110 1B 130 dhin 110 dBm — 130 dBm +.04 08 +04d8 OdBto -10dB
10 Hz 100 Hs 100 dBm 120 dim 110 dBm - 130 dBm =02 d8 +.02dB8 -10dBtwo -60dB
100 Hz 500 He 90 dBm 110 ddin - - 105 dBm - 125 dBm =10 d8 +25d8 -60dBto -80dB
1 kHz 5 kHr 80 dBm 100 diim - 95 dBm - 115 dBm + 50 dB +75d8 -80dB1o -90dB
+ 50 dB +3.00dB —90 d8 to — 100 dB
Residual Responses: > 100 dB below ‘osu
maximum input level, except for crosstalk —_—
error limits, L.O. Teedthrough, and ac line Photei

S04 dB

and fan related spurious signals.

10348

UNCERIAIN Y

Crosstalk Error Limits:
(> 100 dB isolation between inputs)

10.2 d8

RN
— I Fyoical
60 [

- o 20 a0 o 100
i i 10 de »
n © des Input Laval in d8 Relstive to Maximum Allowable

13548

ST +10 dog
-3.0a8

2508
{1 Hr Rasalution Bandwldrh
~001 a8 101 deg S2048

ZANSSTAIR MAGNITHOF (INCERTAIN
CROSSTALK PHASE UNCERTAINTY

21648

UNCERTAINTY

0001 0 40.01 deg 104

n m w 60 a0 100

Mesaurament Racaiver Input Level
in dB Relativa 10 Maximum Allowabie Tynical

° 20 a0 60 a0 100
Input Levai in dB Relalive 1o Maximum Allowable
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Specifications
'l-;requency Raspbnse: Speciffcations abbty - "Fér unequal égﬂ‘irrlput a&enuatim; ack; -
when inputs are driven from a 50 § source i 0.75 dB pp {20 Hz to 20 MHz), 0.3 dB pp
impedance, " {8 Hz to 200 MHz). For unequal 1 M@ input

attenuation add 0.2 dB pp {20 Hz to 20 MHz),

Absoluti({\,B,R): B 0.4 dB pp {5 Hz to 20 MHz).

o Reference Lével: , . s
Range: — 207 dBm to + 33 dBm
{—220 dBV to +20 dBY) (log absolute};
—400 dB to +400 dB {log ratio);

" -« OV to 10 Vdlinear absolute); 3
TET 0 to 1090 (linear ratio).

Resolution: 0.001 dB (log);
g digits {linear).

+ Frequency i
: h : 50 @
Input

,20Hzto 20MHz .3dBpp |
B Mzt 200 MHz2

" B Hzto 20 MHz

A o ‘f‘earm;araturé“iif Typically: < 4 O% aBiec, /
Time: Typically < +0.08 dBthour at
25°C.
Phase: % Range: +180deg. k.

Characteristics Resolution:

{A/R,B/R,A/B): Marker: 0.005 deg {0.0001 rad)
Display: 0.01 deg/div to 200 deg/div .
{0.00018 radidiv to 3.48 rad/divi- e
Display Units: degress, radians. ‘
Accuracy {at 100 kHz, 25°C, and Max-
imum Input Level): +2.0 deg.
Accuracy and frequency response errors,
andieffects of differentiinput atteriuation
can be calibrated out with normalization.

Dynamic Accuracy:

i

o e - . .
P # * Etror* ¥ Input Leve! Relative A
to Maximum Allowable
. .4 deg OdBto -10dB
Ratio (A/R,B/R,A/B): . ~+.2deg ~10dBto 260dB
1 S A S R 2 = % 1deg” ~60dBto "=80dg 7
" Frequency Extor + 5 deg ~80 dB to — 100 dB
500 , 1 MQ ; *Specifications do not apply below ~60 dB in a
Input ., Input ‘ 1 Hz Resolution Bandwidth,
e o - - £ o .
?io Hzto '20 MHz' .3 dB pp . 3dBpp g mm e - s e
* S5Hzto 200 MHz .4 dB pp ———— 5t SR
b Hzto 20 MHz — .6 dB pp g . S D
i R - - R . ) § ; 1 8. 100 s 100 oot i .
e ,?,Zf,m E & § g:w% [ w,wf,m i ;

¥ s A prs e e
input Level in JB Haldtive to Maximum Aflowsble ’

s 10 106 *® 10K 100K W M . -
Fraquency {Hz} . . g




3577A
Network Analyzer
Specifications

ﬁréd;;cy Re ti'se:fé;ﬁé;ifi'cations apply
= when-inputs ag%riveﬁ%‘mm & B0 0 sourge

Characteristics

impedance.
Frequency — Et!?:i e
00 ' 1m0
- Input ] Input
20 Hzto 20 MHz 2 deg pp § Bdegpp
6 Hzto 200 MHz 10degpp -
B Hzt 20 MHz e 10 deg pp
i *For u;equal input aﬂenuétion adémg deg ppw
by . e T —
FY YRR S, o .
. «uaquﬁm ““:ﬁf:%i”g’ '2?‘?42"’;
+2 ooy s b P
+100g - E 7.)’
s
# tas
& Goinl
100M:
w %
-.“.f.;.,..,
s% T T
Froquency (Hz} . -
Crosstalk: Specified under Input
Characteristics.
« Reoference Level: - o ‘e
Range: -500 deg to +500 deg (~8.7 rad
to +8.7 rad)
. Resalution: 0.07 deg.
¢ “  Stability: * o
Temperature: Typically < +0.05 deg/°C.
Time: Typically < +0.05 deglhour at 25°C.
Polar Range, Resolution, Display Units, Dynamic
Accuracy, Frequency Response, Uncertain-

ty, Crosstalk, Reference Level, and Stability
specifications are the same &5 the cor-~
responding magnitude and phase
characteristics.

Full Scale Magnitude Range:

Absolute (A,B,R): 0.1 nVio-10 V, *
Ratio (A/R,B/R,A/B}: 10-0 tp 102

Real/imaginary Range, Dynamic Accuracy, Freguency °
Characteristics  * Responise, Uncertainty,” Crosstalk, Stability
specifications are the same as the
corresponding magnitude and phase
characteristics. ‘ B
Resolittion: B
Marker: 5 digits.
Display: 0.1 nVidiv to 10 V/div for
absolute; 10779 10 10% for ratio,
Display Units: V and linear ratio.
Reference Levsl;
Range: + 10 V for absoiute;
+ 10%%or ratio. w st
Resclution: 5 digits.

Dalay o wwRange; Group delay is a computed <«
Characteristics  parameter, defined by the equation
{Linear Frequency Ad_,

Sweep; A/R, BRR, Y = ~ 27Af

A/B; 50 Qinput " Minimum: The minimim delay time is

impedance) given by the expression
. 1.4x10°5
4 e Aperture 1Hz]
Maximum: The maximum delay is given by
the expression
2 x Span [Hz]
; where N =number of points per sweep
& , {61,101,201,401). .
Effective Range: 1 ps to 20,000 s,
Resolution:
Marker: Same as minimum defay time or 5
:  digits,.whichever is greater.
_Display: 0.01 ns/div to 1000 s/div.
Aperture: Selectable 0.5%, 1%, 2%, 4%,
8%, 16% of frequency span.
Display Units: s. S
Accuracy:
188 +2ns ,
{freq [Hz}? - i
or
Dynamic Phase Accuracy 4+ pg
360 x Aperture [Hz) @
whichever is greater.
 The._.138 42 nsterm can be
& i {freq [Hzl]P : E
calibrated out with normalization.
’ Crosstalk: Determined by the expression
£ & _»-Phase Crosstalk ) &
) 360 x Aperture [Hz]
Refarence Level:
. . Range: +£10%s,
- e = Resolution: & digits.
Stability:
Temperature: Determined by the expression
- Phase Temperature Stabgigm

360 x Aperture [Hz]

Time; Determined by the expression
Phase Time Stability
360 x Aperture [Hz]

<




3577A
Network Analyzer

"DISPLAY CHARACTERISTICS  ° V &

Annotation: Start/stop, center/span or CW
frequency, source level, scale/div, reference
level, delay apertute, marker data, and soft
key functions,
Graticules: Rectangular logarithmic and
linear, polar, and Smith. All graticules are
electronically generated.
Traces: Two simultaneous fraces may be
present with a rectangular graticule.
One trace with polar or Smith graticules.
Markers: Each trace has one main marker
“and an offset marker, Markers indicate data
at corresponding trace coordinates in the
same units as used to set the Reference
Level. Markers can be used to modify cer-
| tain display parameters. Marker resolution is
: the same as horizontal display resolution.
: Reference Line Position:
Rectangular Graticule: 0% to 100% full
scale defiection in 0.05% increments,
Polar/Smith Chart-Graticules + 500 deg in
0.001 deg increments.
Data Storage: Measured data can be
stored in vector format in non-volatile
storage registers D1,02,03,04. Stored data
can be redisplayed later or operated on with
Vector Math,
Vector Math: Input Magnitude and Phase
Data, Stored Data, and User Defined Con-
stants and Functions can be mathematically
combined into expressions which define
displayed or stored data. Mathematicat
operations are: add, subtract, multtply, and
: divide. .
! ' ) Calibration:
Normalization: Both traces can be nor-
malized to measured data with full ac-
curacy, and resolution. Scale
factors can be changed after:
normalization without affecting calibration.
Normalize{Short): Compensates for fre-
guency response errors,
Requires a short termination.
One Pott Part Cal: Compensates
for directivity errors and frequency response
errors. Requires open and load terminations.
One Port Full Cal: Compensates for direc-
e tivity, frequency response and source match
errors. Requ:res open, short, and load
terminations.
Noise Averaging:
Type: Exponentially weighted vector
~averaging on successive sweep data.
Averaging Factor: Selectable 1(off),
4,8,16,32,64,128,256.
The current trace An is always displayed
“and updated at thesweep rate according to
the expression
An = SQIF + (F 1”An—‘])/F Where
Sp=current input signal, F=averaging fac-
tor, Ap - %gﬁ = prev:ausiy averaged trace ,

e

Specifications

Averagmg Factor is f‘ xed at 1 in attemate
swieep, 2
Linear Phase Slope Comg:ansaﬁon Pro-
vides linear phase slope offset in deg/span.
Range: —72,000 deg./span to
s + 72,000 deg./span {~ 1256 radlspan to
i +1256 rad/span). g
Resolution: 5 digits or 0.001 deg
whichever is greater,
Accuracy: 0,02%. |
. Autoscale: Automatically ad;usts the :
- reference level and scale/div. of the -
displayed measurement. ‘
Measured No. of Points per Sweaep: ‘*
Logarithmic frequency, 401,
linear frequency, 51,101, 201 401; o
CW frequency, 1. j
Measure No. of Steps per Swesp:
Logarithmic Amplitude Sweep, 5,10,20, ;
. 50,100,200,400,
Drsplay Resolution: Horizontal and vertical,
Rectangular: 1600 points.
Polar; 1200 points.

el

# s

 —————
PROGRAMMING CHARACTERISTICS

Capability: Remote programming is via the
Hewlett-Packard Interface Bus (HP-1B)* for
all 3677A front panel control functions, ex-
cept the ac line switch, display intensity,
entry knob, HP-IB address and talk-only
on/off. The 35677A/B S-Parameter Test
Sets are programmable through the 3577A
interface only.
Interface Functions: SH1,AH1, T5 TEA L4,
LE@,SR1,RL1,PP1,DC1 DT1 C(Z
Output Data ‘Transfer Time: 401 data
points (single parameter} can be transferred
directly to an HP 200 series computer in
Basic language as follows:
ASCIl Mode: Typically 1500 ms.
Binary Floating Point Mode: Typically
160 ms. |
Graphics Capabilities:
# ‘ Alphanumeric Characters: 12 lifies of text
with 40 characters per line can be
displayed. Character set includes ;
alphanumerics special characters and line t
vectors. P . |
Vector Display: Trace imes can be drawn
on the display between any two points

with a resolution of 2048 points along the
ho}g@zontal and vertical axes. e S
*HP-IB is Hewiett~Packard S :mplementat«on
of 1EEE Standard 488-1978.




3577A
Network Analyzer

Specifications
- Ordering Information U.S.A. List Prices Only
. GENERAL EGHARACTERISTICS -~ > = : % =7 pride
- 3577A Network Analyzer $23,500
" External Reference Frequency, lnput. " Option 907 Front Handle Kit ) add, 75
' Frequency: 10 MH2/N (N is an Option 908 Rack Mount Kit ' add 40
integer from 1 to 100). Option 909 Rack Mount and Front
@ , Level:, 0 dBm = 10 dB, nominal. s &Handle Kit & - add v 100
Impedance: 60 @, nominal. Option 910 Extra Operatmg & Service
Connector: BNC female, rear panel. Manuals add ~40
Reference Frequency Output: 9211-2663° Transit Case © 610
Frequency: 10 l\gHz. : <
Level: Typicaily O dBm. . . :
4impedance: 50 @, nominal. . o 03877844 Segme Accessory Kit 280

Connector: BNC female, rear panel.
External Trigger: Tnggers on negative TTL _
transition or"contact closure 10 ground. ’ o
Minimum Pulse Width: Typicaily 1 ps.
Impedance: 50 Q, nominal, . , ; ,
Connector: BNC female. rear panel. o N ‘ e
Plotter Control: Directly compatible with
_HP-IB graphics plotters that use Hewlett- P
“Packard Graphics Language (HP-GL) with
listen only capability. Plotter may be
.controlled by the 3677A through the HP-IB -
connector without an external computer.
Plotied data includes trace 1, trace 2,
o graticule, are annotation. Additional
rmarkers can be plotted, and pen numbers,
pen speed, and line type can also be
selected. »
Display Adjustments: Astrgmansm, X-axis
position, y-axis position, alignment, focus,
and intensity. 2 -
Save/Recall: Front panel setups can be
s:ored in non-volatile memory locations 1
through 5, Last state is saved when power
is removed.
Operating Conditions:
Temperature: 0°C to +55°C,
Relative Humidity: <95% at 40°C.
Altitude: <4,572 m {15,000 ft).
. Non-Operating Conditions: !
Temperature: —40°C to +75°C.
Altitude: <15,240 m (50,000 ft).
Accessories Included:
4ea. Type N male to BNC female Adapter.
{HP Part No. 1250-0780.)
1 ea. Operating Manual. (HP Part No.
03577-90000).
1 ea. Service Manual. (HP Part No.
3577-80010).
, Power: 115V +10%, —256% (47 Hz fo
: 440 Hz), or 230 V +10%, ~16% (47 Hz to
66 Hz), 450 VA maximum.

Waeight: 31 kg (67 Ibs) net. 41 kg (90 Ibs)
shipping.
Dimensions: 222 mm H x 426 mm W x

578 mm D 8,75 in x 16.75 in x 22.75 in).
~Add * 1/8 inch to depth to include front panet
controls and connectors.
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35677A/B
S-Parameter Test

Set Specifications

All specifications apply without bias signals. Degrees
are specified as deviation from linear phase. Fre-

quency Response, Port Match, and Test Port

Reciprocity specifications are equivalent values for
ratio measurements, and errors can be calibrated out.

Frequency Range: 100 kHz to

200 M .
Test Port Impedance:
35677A: 50 Q.
356778B: 75 Q.

Directivity: >40 dB.

Frequency Response
Transmission(S,,,S,.): +1dB, +5 deg.
Reflection(S, ,S,.): “+ 1 dB, £5 deg.
Port Match:

Test Ports 1,2: 35677A, > 26 dB;
356778, >24 dB.

Test Ports, 1,2 open/short ratio:
36677A, < +0.75 dB magnitude and
<t5 deg phase;

3566778, < * 1 dB magnitude and

< #7.5 deg phase.

Input Port: > 20 dB return loss.

Qutput Ports A, B, and R: >26 dB
return loss., .

Test Port Isolation: > 100 dB.
Insertion Loss:

RF Input to Test Port 1 or 2: 35677A,
typically 13 dB; 356778, typically 19 dB.
RF Input to Output Ports A, B, or R:
36677A, typically 19 dB; 356778
typtcaHy 37 dB.

Test Port Reciprocity: -
Transmission (S,,, S,,): typocany
<+0.5dB magmtude and < x5 deg
phase.

Reflection (S,,, S,;): typically < £0.5
dB magnitude and’ < x5 deg phase.
Incident Power Ratio (Test Port 1 to
Test Port 2): typically <+ 1.6 dB. .
RF Input Maximurii Operating Level: i
+25 dBm or +30 Vdc.

36677A
Block Diagram

® 356778 - 4
Block Diagram

Porr
=3¢ El E-Q148
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RF Input Damage Level: +27 dBm or
#30 Vde.

Port 1 0or 2 Damage Level: +27 dBm
or +30 Vde,

Connectors:

Input Port-and Output Ports A, B, and
R: 50 @ Type N female.

Test Ports 1 and 2: 35677A, 50 @
Type N feinale; 366778, 75 @ Type N
ferale.

DC Bias Inputs: BNC female, rear panel.
DC Bias Range: Typically +30 Vdc and
+20 mA with some degradation of RF
specifications; 200 mA damage level.
Accessories Included:

4 ea. 190 mm(7.5 in.) 50 § cables with
Type N male connectors for connection
to 3677A (HP Part No. 8120-4387}.

1 ea. Test Set interconnect cable to
3577A (HP Part No. 35677-61620}

1 ea. Rear Panel Lock Foot Kit (HP Part
No. 5061-0099).

1 ea. Service Manual (HP Part No.
35677-90010). *

Recommended Accessories:
35677A: 35678A 50 0 Type N Calibra-
tion Kit; 35679A 50 Q Type N Test Port
ExtensvonxCables

356778: 356788 75 @ Type N Cahbra-
tion Kit; 356798 75 @ Type N Test Port
Extension Cables.

Programming: The:35677A/B are-
completely controlfed through the 3577A
using the 3577A interconnect cable. All
programming is accomplished through
the 3677A HP-IB-interfacé.

Power: All power is obtained through
the 3577A interconnect cable.

Waight: 6 kg(13 fbs) net; 12 kg

{12 Ibs} shipping. '
Dimensions: 90 mm H x 426 mm W
X 584 mmDI(3.5in x 16.75 in x
22.75 in),

Add 1 1/8 inch to depth to include front
panel connectors.

.

b1 2&, A

-1

Ordanng ln%atlon

Price
2+ 3B6677A S-Parameter Test Set {50 Qe $3:600
356778 S-Parameter Test Set {7610) 3,600
gpnon ggg Front gandleK?!(lt agg lzlg
ption Rack Mount Kit a
. P " Option=909 Rack-Mount and Front - 7 & el
Handle Kit add 60 %
Option 810 Extra Service Manual* add 45
. - 921 1»2660 Trans:t Case : 530 -
* Note operation information included in
3577A Operation Manyal. (HP Part No. - =
i ey 03577-90000), ‘

e s
U.S.A, List Prices Onty




Accessories

Note: Please consult the separate HP3577A Network
Analyzer Ordering Information Sheet for complete

price and ordering information. é

% 3 N e . ’ ok - “
POWER SPLITTERS TEST PCRT EXTENSION CABLES
The 11850A and 1185608 Power Split- : The 35679A and 356798 are used-to &
ters provide three outputs that can be extend test ports for measurement of
used for dual transmission measurements devices havmg any two port geometry.
from 5 Hz to 200 MHz when used wﬁh . The 35679A is used with the 35677A,
, the 3577A P % iy « 11850A/B and the 11667A. The 356798 o
; ot Insertion loss (nominal): ~ is used with the 35677B.
a 11850A: 9.54 dB; Kit Includes:
LR 118508B: 7.78 dB. - 35679A:;
: . Equivalent Source Match: . e F 2ea 610 mmi24in} 50 9 cables, lea
" 232 dB return loss. ' Type N female-to-female adapter(HP e
Ir;put Port glatch: 22'-0 c{.? return loss. ;g%% 91 472).
laximum Operating Level: B:
;;g%g LA ..+ 20 dBm. Burn-out level at +30 dBm. 35%;9'“ 504 . 2ea 610 mmi(24in) 75 @ Cables; Tea o
Power Splitters ““Connectors: & ?5 e%”;@g;?g; " 4 Type N female-to-female adapter(HP L8
RF Input: 50 0 Type N female. Erransion Cabios 1250-1529).
Test Ports(3): 11850A, 60 2 Type N Connectors:
female; 118508, 75 Type N female. , 35679A: 50 Q Type N male.
Includes: The 118508 includes 3ea & '~ 36679B: 75 Q Type N male.
11852A Minimum Loss Pads.
Recommended Accessories:
;18550%% 2ea %B?JQA 60 @ Type N;I'est w & , . o
" Port Extension Cables. s - E 4
118508: 2ea 356794 50 @ Type N'Tet PROBES & & 7% *
rt lension Cables
° e  The 10021A and 10040A Miniature Pro-
. s o e 1OD21A g bes are.used for:6 Hz to 20 MHz .«
The 11667A is a two resistor Power Miniature transfer function measurements with the
| Splitter that provides ecomomical Probe 3577A. The 10021A and T0040A pro-

Lges imately 3 pF at 100 MHz using the 1:1
Probe . t#p, %ﬂ% <1 pF at 100 MHz using the
MINIMUM LOSS PAD ') T sy diectly from the 3577A front panel

gansrgissao? rggzsx;;menﬁ capabngty i }’,’fe"}y’mfnﬁ"fpgg,éfg;@?’; ’fj};’fngffec—
n %,
m%m ‘HZ ° 2 when used wi ,,«': resistance and low shunt capacitance.
lnsertion Losslnommaﬂ 6 dB. e T Output connector is a BNC male.
quévglgnt Sou;ca Match: 100404 \ ,
= return 108s. o ¥ ey Yy
e :«:J%%)gzvv W‘ﬂﬁ"t P@ Mat ch e g ggg?ur & ) ”% wf .
=23 d8 return loss.
Maxnmum Operating Level: +27 dBm.
Connsectors: 50 2 Type N female. .
‘Recommended Accesso
2ea 35679A Test Port Extens:on Cab#es

%
,5@ e e ‘%; i .

The 1120A Active Probe is used for 5 Hz

.. t0 200 MHz transfer function messure .
ments with the 3577A. Probe tip im- &
pedance is 100 ki shunted by approx-

power jacks. Output connector is @ BNC
male.

he 11852A provides a % matc!}gg
B impedance to the 3577A a7
matchecf impedarice to the device under

[} 11862A 500110 75 9. Insam%w Loss: 5.7 dB.
Minimum Losd Pad < Return Loss:
230 dB{50 @), =34 dB(75 ).
Maximum Input Power: +24 dBm.
: L. Connectors: 50 2 Type N female tp
. =750 Type N male. #

. The 11108 Current Prob g%as used 10 in-
“ject or measure a current for transfer
function measurements with the 3577A.
Sensitivity is 0.5 mV/mA with 100 @ ter-
ination. Connegtor is a BNC malg; W‘




Accessories

CALIBREAL OIS A

The 35678A and 356788 are used with
the 35677A/B to make vecior error cor-
rections for high accuracy refiection
measurements in 50 @ Type N and 75 0
Type N connector systems, respectively.
These standards and adapters are sup-
plied with a convenient Storage case.

Kits include:

Qty Description 35678A(50 2} 35678B (75 Q)
7 (HP Part No.} (HP Part No.)
Tea Type N male short 11512A 1250-1530
Tea Type N female short 115711A 1250-1531
lea Type N male-to-male adapter 1250-1475 1250-1528
Tea Type N female-10-termale 1250-1472 1250-1529
adapter
tea Type N male termination 909C 1250-1540
Opt 200,
Opt 012
Tea Type N temale ieomination 909C 1250-1547
Opt. 200,
Upt 013

Fhe T185H34 ara 118584 provide the
high quality corpononts for general use
ard with the 11850478 and 35677A/B
Mhese kits aro stupphad with a convenient
storage case

Kits include:

Qty Description 17853A(50 ) 11855A(75 Q)

I _HP Part No } {HP Part No.)
Tea Type N male shor 11512A 1250-1530
Tea Type N female sion e11A 1250-15371
Zea Type N male-1o0 maie adaptor 1°50-1474 1250-1528
2ea Type N female-to fomale 1750-1472 1250-1529

adapter
Tea Type N male terminat.on (not 1250-1532
—_— ctudod)

Fhe T18H4A and 118564 provide the
fngh quality comnonents for general use
and with the 11850A/B and 35677A/B.
Hhese kits are supphed with a convenient
- storage case
Kits include:

11854A(50 (1 11856A(75 Q)
Qty Description e _ {HP Part No.). (HP Part No.}
2ea Type N male 10 BNC Tomalo 12501476 1250-1535
adapler
2ea IType N male 1o HINC male 1240-1473 1250-1533
adapter
2ea Type N femalc 10 3NC malne 126501477 1250-1534
adapter
2ea Type N fermale to INC 1250-14974 1250-1536
female adapte: 1250-0829 1250-0929
Tea BNC male short (not 11652-60010
Tea BNC male terminiron ineludeddi

TRANSISTOR FIXTURES

11600B TO-18/T0O-72
11602B TO-5/T0-12
Transistor Fixtures

a

‘@

11858A Transistor
Fixture Adapter

JRPT——

3488A Switch/
Control Unit, Option
012 VHF Switch
Module

7475A Graphics
Plotter

These Transistor Fixtures allow
measurements on leaded transistors,
diodes, varactors and other devices,
when used with the 35774
Impedance: 50 Q nominal.

Includes: Short termination and 50
through section for calibration.
Connectors:

APC-7® | standard:

50 2 Type N female, Option 001,
Recommended Accessories:
11858A Transistor Fixture Adapter and
2ea 115256A APC-7 to 50 Q Type N
male adapters.

"APC-7"" is a registered trademark of the
Bunker Ramo Corporation

Provides a rigid 50 @ interconnection
(horizontal to vertical test port orienta-
tion) between the 35677A and the
116008 or 116028 Transistor Fixtures.
All connectors are APC-7, and 2ea
T1525A APC-7 to 50 0 Type N male
adapters are required for use with the
35677A.

The 3488A Switch/Controf Unit with Op-
ton 012 can be used to provide manual
and HP-IB programmable Input signal
switching to the 3577A and other in-
struments in 50 @ systems. The 3488A
Option 012 VHF Switch Module provides
dual four channel operation in BNC con-
nectors. The 3488A will hold up to five
switch modules. Some degradation of
3577A accuracy, crosstalk and input
return loss performance may result

The 7470A(2 pen) and 7475A(6 pen)
Graphics Plotters provide multi-color hard
copy graphics and can be interfaced
directly to the 3577A via the HP-1B con-
nector. The 7470A and 7475A use stan-
dard 8-1/2 in x 11 in paper size and the
7475A will also accept standard 11 in x
17 in paper



Selection Guide

DESCRIPTION 50 @ IMPEDANCE 75 Q IMPEDANCE HIGH IMPEDANCE
TRANSMISSION ~S-PARAMETERS ~ TRANSMISSION ~S-PARAMETERS TRANSFER FUNCTIONS

MINIMUM CONFIGURATION

NETWORK ANALYZER 3577A 3577A . 3577A 3577A 3577A
S-PARAMETER TEST SET | 35677A g m 356778 ]
TYPE N CALIBRATION KIT
TYPE N TEST PORT -
EXTENSION CABLES 35679A" 35679A 356798 |
POWER SPLITTERS 11850A
1 1(?:57A

MINIMUM LOSS PAD AND ACCESSORY KITS

TYPE N MINIMUM LOSS PAD | 1185247 |
TYPE N ACCESSORY KIT 11853A 11853A 11865A 11855A |
BNC ACCESSORY KIT 11854A 11854A 11856A 11856A 11854A ‘

.‘«S

TRANSISTOR FIXTURES

TO-18/TO-72 TRANSISTOR FIXTURE

TO-6/TO-12 TRANSISTOR FIXTURE

TRANSISTOR FIXTURE ADAPTER

PROBES

CURRENT PROBE ' Y 11108 |
500 MHz ACTIVE PROBE
1:1 MINIATURE PROBE | 10021A2 |
10:1 MINIATURE PROBE
Notes:

{1) 2 ea. recommended.
(2) 3 ea recommended.
(3) 4 ea recommended.
{(4) Requires 2ea 11525A APC-7 to Type N male adapters for use with the 35677A.

FOR MORE INFORMATION: Regional Sales Offices: Eastern 201-265-5000, Midwestern 312-255-9800, Southern 404-955-1500, Western 213-970-7500, Cana-
dian 416-678-9430. Ask the operator for instrument sales. Corporate Headquarters: Hewlett-Packard, 1507 Page Mill Road, Palo Alto, CA 94304. In Europe: Hewlett-

I;_ail;ard%ét\., 7, rue du Bois-du-Lan, P.O. Box, CH 1217 Meyrin 2, Geneva, Switzerland. In Japan: Yokogawa-Hewlett-Packard Ltd., 3-29-21 Takaido-Higashi, Suginamiku,
okyo , Japan.

Printed in U.S.A. Price and Data Subject to Change 5963-6118(D)
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INSTRUMENT DESCRIPTION

The HP 3577A Network Analyzer is a three-input, dual trace, synthesized, 5Hz-200MHz program-
mable network analyzer. It features menu-driven operation, using eight “softkeys” located next
to the menu display area of the CRT. A menu is a list of softkey labels that appears on the CRT
by the softkeys. Menus are displayed by pressing the hardkeys for the parameters to be modified
or measurement to be made. This permits control of many features with a minimum number of
front panel keys by redefining the softkeys with each new menu. Marker information and sweep
parameters are displayed above and below the CRT graticule to give the operator the present in-
strument status.

Trace information displayed on the 3577A CRT is digitally stored as complex data (real + imaginary)
in trace memory. Using this storage technique and the math processing capabilities of the HP 3577A,
any of 7 different display formats may be derived from the same trace data and changes in scale
may be made without repeating the measurement.

All 3577A graticules are electronically generated on the screen as part of the display operation.
Thus, no screen overlays are needed for polar or log graticules or the Smith chart. In log sweep
the graticule changes to reflect changes in start and stop frequencies.

Other features of the HP 3577A include electrical length correction/measurement, automatic plot
routines for HP-GL plotters, user defined vector math, vector averaging, 1 Hz resolution bandwidth,
automatic self-protection on the source output and receiver inputs, and the ability to save and
recall six instrument states.

The HP 3577A is composed of three main functional blocks: SOURCE, RECEIVER, and DISPLAY
FORMAT. The source and receivers work together to gather data and store it in trace memory.
The display section takes the trace data and formats it for viewing.

INITIAL INSPECTION

This instrument was carefully inspected both mechanically and electrically before shipment. It
should be free of mars and scratches and in perfect electrical order upon receipt. To confirm this,
inspect the instrument for physical damage incurred in transit, inventory the supplied accessories
(listed in Table 592), and test the electrical performance using the Confidence Test listed in the
section on Getting Started. If there is physical damage, if the contents are incomplete or if the
instrument does not pass the Confidence Test, notify the nearest HP Sales and Service Office. If
the shipping container is damaged or the cushioning material shows signs of stress, notify the car-
rier as well as the Hewlett-Packard office. Keep the shipping material for the carrier’s inspection.

WARNING

The integrity of the protective earth ground may be interrupted if the
HP 3577A is mechanically damaged. Under no circumstance should the
HP 3577A be connected to power if it is damaged.

_ {
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SPECIFICATIONS AT A GLANCE

3577A NETWORK ANALYZER

Source Frequency Range: 5 Hz to 200 MHz.

Characteristics Frequency Resolution: 0.001 Hz.
Output Level Range: + 15 dBm to
- 49 dBm (1.26 Vrms to 793 uVrms).
Output Resolution: 0.1 dB.
Impedance: 50 2 with >20 dB return loss
Output Connector: 50 Q Type N female
Sweep Type: Linear, Alternate, Logarithmic
and CW Frequency; Loganthmic Amplitude
Sweep Mode: Continuous, Single, Manual.
Trigger Mode: Free Run, Immediate, Line,
External.

Receiver Frequency Range: 5 Hz to 200 MHz.

Characteristics

Inputs: Three (A ,B,R)

Impedance: 50 2 with >25 dB return loss
or 1 MQ.

Input Connectors: Three, 50 2 Type N
female

Magnitude Range(with 50  input im-
pedance and 20 dB input attenuation):

Resolution 5 Hz to 30 kHz 30 kHz to 200 MHz
Bandwidth Input Frequency Input Frequency
T Hz 0dBmto - 110 dBm O dBm to - 110 dBm
1 kHz 0dBmto - 80dBm 0dBmto - 95 dBm
Note. These levels shift 20 dB lower with
0 dB input attenuation.
Phase Range: = 180 deg
Group Delay Range: 1 ps to 20,000 s
Resolution Bandwidth: 1 kHz, 100 Hz,
10 Hz, 1 Hz.
Dynamic Accuracy {in 1 kHz, 100 Hz, or
10 Hz resolution bandwidth):
input Level Relative to
Magnitude Phase Maximum Allowable Input
+0.04dB  +0.4 deg 0dBto -10dB
+0.02dB +£0.2 deg -10dBto -50dB
+0.056dB +0.5deg -50dBto —60dB
+0.15dB  +1.5deg -60dBto -80dB
+0.75dB  +7.5 deg -80 dBto —100 dB

Electrical Length: - 3 x 10" m 1o
+3 x 10* m of equivalent electrical length
at mputs A,B and R

Display
Characteristics

Measurement Functions: Log magnitude,
linear magnitude, phase, real, imaginary and
group delay.

Graticules: Rectangular (dual trace), polar
and Smith chart.

Resolution:
Display Marker
Magnitude 0.01 dB/div 0.001 dB
Phase  0.01 deg/div 0.005 deg
Real/Imaginary 0.1 nV/div 5 digits
Group Delay 0.01 ns/div 1 ps

Measured No. Points/Sweep: Linear and
Alternate Frequency, 51,101,201,401;
Logarithmic Frequency, 401.

Measured No. Steps/Sweep: Logarithmic
Amplitude Sweep, 5,10,20,50,100,200,400
Noise Averaging: Exponentially weighted
vector averaging on successive sweeps.
Averaging factors are 1(0ff},4,8,16,32,64,
128,256.

Vector Math: Vector addition, subtraction,
multiplication, and division of measured
data, stored data, constants and/or
functions.

Calibration: Normalization and reflection
vector error correction {removes effects of
directivity, frequency response, and/or
source match}.

Graphics: HP-1B programmable
alphanumeric and special characters, and
line vectors.

Hard Copy: Direct plots using an HP
graphics plotter without 8 computer.
Save/Recall Memory: Front panel setups
can be stored and recalled using any of the
five non-volatile memories

35677A/B S-PARAMETER TEST SETS

“with a direct through
connection for trans-
mission, or 3 short
crrcurt for reflection at
test ports

Frequency Range: 100 kHz to 200 MHz.
Test Port Impedance:

35677A: 50 Q with >26 dB port match
356778B: 75 @ with > 24 dB port match
Connectors:

Input Port, Output Ports(A,B;R): 50
Type N female.

Test Ports(1,2):

35677A: 50 2 Type N female

35677B: 75 2 Type N female.
Directivity: >40 dB.

Typical Maximum Output Power (with
3577A Source Output Level at + 15 dBm):

Output

Test Ports{1,2) Ports(A,B,R)*

35677A
356778

+2 dBm - 4 dBm
~4 dBm - 16 dBm

vii
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GETTING STARTED

GETTING STARTED

’

INTRODUCTION

This section is designed to get the first time user ready to make measurements. To do this the HP
3577A must be configured and fused for the available line voltage and safely connected to the
power line before it is turned on. As the CRT warms up, a self test is run that sounds the beeper,
illuminates all the front panel LED’s and tests internal RAM and ROM. By the time the CRT is
warm enough to display a screen, normal operation has begun. Approximately ten minutes after
power is turned on, the beeper will sound again as the oven reference reaches operating temperature
and switches in as the frequency reference for the HP 3577A Network Analyzer.

After the detailed turn-on procedure is a definition of some of the terms commonly used in this
manual and some operating hints to help the new user establish good operating habits. “IN CASE
OF TROUBLE” is included under operating hints.

INSTRUMENT TURN ON
' A. Before connecting ac power to the HP 3577A:

1. Set the rear panel VOLTAGE SELECTOR switch to the position that corresponds to the power-
line voltage to be used:

Voltage Selector Line Voltage
115V 86V to 127V at 48 Hz to 440 Hz
230V 195V to 253V at 48 Hz to 66 Hz

WARNING

To avoid serious injury, be sure that the ac power cord is disconnected
before removing or installing the ac line fuse.

2. Verify that the proper line fuse is installed in the rear-panel FUSE holder:

Voltage Selector Fuse Type HP Part No.
115V 7A, 250V Normal Blo 2110-0614
230V 4A, 250V Normal Blo 2110-0055

1-1

Fhs 63577 ~ o012



GETTING STARTED

WARNING

To protect operating personnel, the 3577A chassis and cabinet must
be grounded. The HP 3577A is equipped with a three-wire power cord
which, when plugged into an appropriate receptacle, grounds the in-
strument. To preserve this protection feature the power plug should
only be inserted in a three-terminal receptacle having a protective earth
ground contact. The protective action must not be negated by the use
of an extension cord or adapter that does not have the required earth
ground connection. Grounding one conductor of a two-conductor
outlet is not sufficient protection.

Ensure that all devices connected to the HP 3577A are also connected
to the protective earth ground.

B. Set the front panel power switch to the OFF position.

C. Connect the ac power cord to the rear panel LINE connector. Plug the other end of the
power cord into a three-terminal grounded power outlet.

D. Turn on the power to the instrument by pressing the LINE switch on the front panel to the
ON position. Verify that all front panel LED’s illuminate simultaneously soon after the HP 3577A
is turned on.

NOTE

Each time the HP 3577A is powered ON a self-test of ROM and RAM
is run and the results (pass/fail) are displayed on the screen. (Normal-
ly the CRT will not show these results because it hasn’t warmed up).
The beeper will sound and all front panel LED’s should illuminate when
the instrument is first turned on. The operator should visually verify
that all LED’s illuminate.

E. Verify that the cooling fan on the rear panel is operating and that the SWEEP LED on the
front panel is flashing about once per second.

F. Approximately ten minutes after power-on the beeper will sound and the screen message
“REFERENCE UNLOCKED” will appear very briefly. This indicates that the oven reference
has reached operating temperature and has been selected as the frequency reference for the
Voltage Controlled Crystal Oscillator (VCXO). When the switch occurs, the VCXO takes a
moment to achieve phase lock which causes the screen message. Until this switch occurs
the VCXO uses its own 10 MHz crystal as the frequency reference. If “REFERENCE
UNLOCKED” remains on the screen, contact an authorized repair facility.

NOTE

The internal oven will automatically become the frequency reference
when it reaches operating temperature; no external connections are
necessary. The jack on the rear panel marked EXTERNAL REFERENCE
is not meant to be connected to the 10 MHz REFERENCE OUTPUT
beside it.

1-2



DEFINITIONS & OPERATING HINTS

GETTING STARTED

1. It is good practice to start a measurement setup by pressing INSTRUMENT PRESET. This is a
quick way to set all parameters to known values (the PRESET state) and is used as the common
starting point in this manual. For a listing of the PRESET state parameter values, see INSTRU-

MENT PRESET in the REFERENCE section.

NOTE

The PRESET state depends on whether an HP 35677 A/B S-Parameter
Test Set is connected to the HP 3577A. If the connection is made
without turning off power to the HP 3577A Network Analyzer, it is
recommended that the INSTR PRESET hardkey be pressed to update
the starting parameter values.

2. The recommended sequence for setting up a measurement is 1) INPUT, 2) DISPLAY FCTN, 3)
FREQ, 4) AMPTD. This sequence is a good, general start for setting up an instrument state and
should be easy to remember. See the circled numbers in Figure 1e1.

1 2

® ©

DISP \Y FORM.] " E =
(@]

l TRACE 1 l [-l:vurL] rig;' I SCALE l
O

( mee ) (o) (o) (o) (e

$SOURCE ST
PO e extaer
[l

O 0]
' WEEP l l SWEEP '
SWEEP TYPE j NODE TE
4

S\
- manuAL

SENEBNE

)

) DATA ENTRY

0]0)0/6

ANt

mORECEIVER m
HE®®

m INSTRUMENT STATE q

Figure 11 Setup Sequence

3. The HP 3577A is a menu-driven instrument. The hard keys (all keys with a function stenciled
on them) are used to display the various menus. If the menu displayed is not what you wanted,
press another hardkey to display another menu. If you decide not to make a data entry after
beginning the entry on the numeric keypad, you may press another hardkey to exit. Since data
entries must be terminated by selection of units (Hz, dBm, etc.), no entry is made if units are

not selected.
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4. The softkey labels will appear next to the eight softkeys, down the right side of the screen. Each
group of softkey labels is referred to as a “menu.”

5. The beeper will sound to attract the user’s attention when the HP 3577A displays a new screen
message (unless the beeper has been turned off: see SPECIAL FUNCTIONS in the REFERENCE).

6. If the HP 3577A is used as part of a measurement system, it is recommended that the frequency
references of all instruments be phase locked to a common frequency standard. The HP 3577A
will lock to a frequency reference applied to its External Reference Input if the signal is be-
tween —7 and +15 dBm and the frequency is the result of dividing 10 MHz by an integer and
is above 100 kHz (£20 ppm). Or, the HP 3577A can serve as the system reference via its 10
MHz, 0 dBm Reference Output. Both of these connections are located on the rear panel. If the
HP 3577A is used as the standard, the stability will be .05 ppm per °C.

7. The HP 3577A requires 60 minutes to warm up before all of the specifications will apply; however,
the instrument is operable during this warmup period.

IN CASE OF TROUBLE

8. If the HP 3577A fails to respond to front panel key presses perform the following steps until
normal operation is restored:

a. Verify that the HP-IB status indicator LED labeled “REMOTE” is not illuminated. It is possi-
ble that the instrument has been addressed over the bus, in which case it will not respond to
front panel operation until LOCAL control is restored with the LCL hardkey or via a controller
issued comand. The LCL key will not restore LOCAL status if the controller has issued a LOCAL
LOCKOUT command. N

b. Press the INSTR PRESET hardkey.

c. Turn the 3577A power OFF and back ON.

NOTE

The test described in the following step will reset (i.e. erase) all non-
volatile read/write memory on the main processor board. This resets
all six instrument states, plot parameters, and the HP-IB parameters
to their default parameters.

d. If none of the previous steps have returned control to the front panel, 1) turn power OFF,
2) hold down the SAVE and RECALL hardkeys, and 3) turn power ON. Continue to hold the keys
down until all power-on tests are complete. This procedure will test parts of the main processor
memory not normally tested and may reset a bad memory register, allowing normal operation
to continue.

e. Contact an authorized repair facility.
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CONFIDENCE TEST

The 3577A may be confidence tested with the following keystrokes. Use this test when the instru-
ment is first unpackaged to ensure that the instrument is in an undamaged condition or whenever
a quick check of basic operation parameters is necessary.

KEY DESCRIPTION

SPCL Hardkey in the INSTRUMENT STATE section used to display the
| FCTN SPECIAL FUNCTION menu. This menu contains the softkey “CONF
TEST.”

CONF Softkey used to select the confidence test. Note that the screen
TEST displays a message to connect a cable between the output and the
input to be tested. The menu contains commands to test any of the
three inputs. Connect the cable as shown below.

;;;;;;

ﬁ

HO||EOE®
|| EEEE

OHOE®E

BH&E

Y

H

TEST Softkey that begins test of input R. The HP 3577A will run nine
R { tests and display pass/fail results of each. These tests are:

LOG SWEEP signal level test

LOG SWEEP flatness test

LINEAR SWEEP signal level
LINEAR SWEEP magnitude flatness
Synthesizer and L.O. feed through
* AMPLITUDE SWEEP accuracy

¢ Qutput limiter linearity

* RECEIVER IMPEDANCE

¢ RECEIVER ATTENUATOR

If any tests fail, the HP 3577A Network Analyzer will stop the testing and display a failure message.
Testing may be continued by pressing the CONT TEST softkey. Any screen listing of a failed test
will be bright.

Inputs A and B may be tested in the same manner, by connecting the OUTPUT to the input to

be tested and pressing the corresponding softkey. When testing is complete, press INSTR PRESET
or any other hardkey to exit the CONFIDENCE TEST menu and begin a measurement setup.
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NOTE

If any of the HP 3577A CONFIDENCE TESTS fail, refer to the HP
3577A Service Manual for instructions.

WARNING

Service procedures should be executed by trained service personnel,
only. To avoid electrical shock, do not perform any servicing pro-
cedures unless you are qualified to do so.

1-6
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MAKING MEASUREMENTS

This section contains step by step instructions demonstrating the use of the HP 3577A Network
Analyzer and the HP 35677A/B S-Parameter Test Set to make measurements.

Using the HP 3577A by itself, characterize:

1. A tuned stub notch filter

. Measurement set up

. Using the marker to make measurements
. STORE trace data

. SAVE Instrument State

o 0 T e

e
>

bandpass filter

. Measurement set up

. Measure —60 dB and —3 dB bandwidths (calculate shape factor)
. Measure passband ripple

. Measure passband insertion phase

. Measure passband group delay

(I o T o T & nil V)

3. Gain compression of an amplifier
a. Measurement set up
b. Measure —3 dB gain compression point

Using the HP 35677A/B S-Parameter Test Set with the HP 3577A, characterize:

4. A low pass filter

. Measurement set up

. Measure insertion loss

. Measure passband insertion phase
. Measure passband ripple

. Measure stopband rejection

1B o N o N & pi -]

5. S-parameters of an amplifier

a. Initial measurement set up

b. Measure S,, forward gain and phase

c. Measure S, reverse loss

d. Measure S, input return loss

e. Measure S, output reflection coefficient

f. Conversion of reflection coefficient to complex impedance

This list of measurements was selected to cover topics of general interest and common usage such
that most of the capabilities of the HP 3577A Network Analyzer and HP 35677A/B S-Parameter
Test Set are demonstrated. For details on operating features see the REFERENCE section. A Soft-
key Index is on page 4-38. The listing of the hardkeys in the REFERENCE section is alphabetical.
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2-2

As you read this section press the keys on the HP 3577A listed at the left of each page. Even if
nothing is connected to be tested, references to menus and data entry exercises will help you learn
to operate the HP 3577A Network Analyzer. It is important to start each topic at the beginning
(i.e, at INSTRUMENT PRESET). Use the foldout pictorial for locating hardkeys. This page may
be wrapped around the back of the manual so that it lays to the right face up while the rest of
the manual is read.

Note that most hardkeys are used only to display a menu of softkey labels. If a mistake is made
in data entry or feature selection for data entry (such as forgetting to select CENTER FREQ before
beginning to enter it), pressing the hardkey again will display the original menu.

/
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TUNED STUB NOTCH FILTER

Connect the cables and adapters as shown in Figure 2¢1. This configuration should result in a notch
filter whose center frequency is related to the length of the open-ended cable. The notch filter

ts constructed from the following parts:

Qty 2, N(m) to BNC(f) adapters, HP 1250-0780
Qty 2, 1 foot BNC cable, HP 11170A
Qty 1, BNC tee (f)(f{m), HP 1250-0781
Qty 1, BNC(f) to BNC(f) adapter, HP 1250-0080
Qty 1, 2 foot BNC cable, HP 11170B

00000000

HP 1250-0781
BNC T OUTPUT R A B

O] 1C)
AN X

N {m} TO BNC (f)
ADAPTERS

HP 1250-0080
*— FEMALE BARREL

2 PSR \ HP 11170 A
i TEE 1 FOOT BNC CABLES
(LENGTH NOT IMPORTANT)

HP 11170 B
2 FOOT BNC CABLE
——m 4—LEAVE END OPEN

(SPECIFIC LENGTH
REQUIRED TG MATCH
MANUAL RESULTS)

Figure 2¢1 Circuit Configuration

This measurement exercise is designed to show:

1. How to set up the instrument state to make a measurement.
2. How to use the markers to make measurements.

3. How to STORE trace data.

4. How to SAVE an instrument state.

Data entries require four steps: press a hardkey to display a menu, press a softkey (if not already
active or bright) to select the parameter for data entry, enter data with the numeric key pad, and
press a softkey to select units. If the knob or arrow keys are used, unit selection is not necessary;

since existing values are modified, units do not change.

Any of the three receiver inputs may be used for this example. If the operator wishes to use an
input other than R (the default INPUT definition), connection should be made to that input and
the corresponding selection should be made in the INPUT menu. Note that “’receiver input” refers
to front panel connections R, A, and B while “INPUT” (capitalized) refers to the definition of the

screen trace under the INPUT hardkey.

This measurement set up begins, after INSTRUMENT PRESET, by defining INPUT, DISPLAY FUNC-

TION, FREQUENCY, and AMPLITUDE.
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MEASUREMENT SET UP

KEY DESCRIPTION

(" INsTR This green hardkey in the INSTRUMENT STATE section of the front

PRESET panel presets 3577 A parameters to their default values. These are listed
under INSTRUMENT PRESET in the REFERENCE section of this manual.
Note that the INPUT menu is displayed.

Softkey used to select receiver input A as the INPUT definition for the
A active trace. Note that the LED above the TRACE 1 hardkey is il-
luminated, indicating that trace one is active. The screen should now
appear as shown in Figure 2e2.

Figure 2¢2 Log Magnitude of { h
| REF LEVEL  /DIV MARKER 100 000 000.000Hz A
Input A E 0.000dBm 10.000dB 4 MAB (A) ~18.150dBm
Trace 1 Marker s /| rece 1 A
Information Block
N
\/ :
A/R
Entry / B/R
Block
DATA
REQ
USER DEF
INPUT
Source Output L START 0.000Hz STOP 200 000 000.000HX  COPY
Signal Level AMPTD -10.0dBa Trc 201 J
.

the active trace. Note that the INPUT menu shows that INPUT R is ac-
tive for trace two. Note that trace one and its alphanumeric informa-
tion above the graticule dimmed slightly when trace two was selected.

} Hardkey in the DISPLAY FORMAT section that selects trace two as
TRACE 2

) Softkey that selects receiver input A as the active INPUT for trace two.
When this key was pressed the beeper sounded and the screen message
“WARNING: TRACE IS OFF” appeared.

Hardkey in the DISPLAY FORMAT section that displays a new menu
DISPLY .. . . . .
FCTN listing the seven possible display function formats available for each
trace. Note that trace two is OFF.

3|  Softkey used to select the phase display function for the active trace.
PHASE Pressing this key turns trace two on and defines its display function to
be phase. Note that trace two is brighter than trace one. This difference
in trace intensity and the LEDs above the TRACE hardkeys indicate
which trace is active. Any softkey commands given or data entered will
affect the active trace. Note that when trace two was turned on, another
set of alphanumeric information appeared above the graticule. This in-
formation applies to trace two and is the same intensity as the trace.

2-4
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The screen should now appear as shown in Figure 23.

‘ Figure 2¢3 Log Magnitude

s )\
and Phase of vy :g?‘c’oooas wao s 00 203 t80ana e
Input A 0.0deg 45.0000e9 MARKER 100 000 00O0.O00OHz
PHASE (A)  -30.8501deg Ln
T 2 we
race
Information \\\ // PHABE
V POLAR
T
Trace 2 N
Ref. Level \\ \ REAL
N \
\ » IMaG
\\\
- DELAY
START 0.000Hz STOP 200 000 000.000Hz
{ AMPTD ~-40.0dBm , OFF
- 3 Hardkey in the SOURCE section used to display the FREQUENCY menu.
FREQ Note that the softkey label START FREQ is active. Since this is the

MHz

STOP ]
FREQ

800

MHz

AMPTD

parameter to be modified, selection of a softkey parameter is not
necessary.

Data entry done with the numeric key pad in the DATA ENTRY section.

Softkey used to select units for the data entry.

Softkey used to select the stop frequency parameter for modification
or data entry of a new value.

Data entry done with the numeric key pad in the DATA ENTRY section.

Softkey used to select units for the data entry.

Hardkey in the SOURCE section used to display the AMPLITUDE menu.
Note that the softkey label AMPTD is active. Since this is the parameter
to be modified, selection of a softkey parameter is not necessary. Note
that the ENTRY BLOCK shows the current value of this parameter is
—10 dBm.

Down arrow key in the DATA ENTRY section used to decrement the
active parameter by the STEP SIZE. Note that the value in the ENTRY
BLOCK and the alphanumerics at the lower left corner of the graticule
show that the source amplitude is now —11 dBm (i.e. STEP SIZE is 1 dB).
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TRACE 1 J

SCALE

AUTO
SCALE

TUNED STUB NOTCH FILTER

Hardkey in the DISPLAY FORMAT section that selects trace one as
the active trace.

Hardkey in the BDISPLAY FORMAT section that displays the SCALE
parameter menu.

Softkey selection that selects scale parameters such that the active trace
will fit in the graticule. The screen should now appear as shown in
Figure 2¢4.

Figure 2¢4 Changing Source
and Scale
Parameter Values

Note new scale values
for Trace 1

Note new parameter
values for both traces

( ™
REF LEVEL  /DIV MARKER 78 500 000.000Hx AUTO
-10.000dBm 5.000d8 MAG (A) -44.088dBm SCALE
0.0deg 45.000dep MARKER 75 8OO 000.000Hz

PHASE (A) _ -—71.788deg
T REF
b rece 4 LEVEL
P
N P, 10.900dMm
\X / / D1V
\ I REF POSN
~J REF LINE
NG ON OFF
S \\ copY
™ T~ 8CL 2#1
SYART 1 000 000.000Hz STOP 150 000 000.000Hz
AMPTD -11.0dBm J
\

26

Now the measurement set up is complete. Next, we begin to take
measurements.

\.
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MAKING MEASUREMENTS

KEY DESCRIPTION

The knob in the DATA ENTRY section should be in the MARKER mode
(indicated by the LEDs above the knob and changed to modify data
in the ENTRY mode with the key next to the LEDs). Turn the knob and
notice the markers move along the traces and the change in informa-
tion in the marker information block. Position the markers at the ex-
treme left of the graticule.

F Hardkey in the DISPLAY FORMAT section used to display the MARKER
MKR menu.

ZERO 7 Softkey used to turn on the OFFSET MARKER feature and set the
MARKER MARKER OFFSET (which is a magnitude in this case) and FREQ OFF-
- SET values to those of the regular marker. Note that a triangular marker
appears on top of the circular marker on trace one. This OFFSET
MARKER is now the reference for measurements taken with the marker
on trace one. Note the change in the marker information block for trace
one from “MARKER"” to “OFFSET.”

Hardkey in the DISPLAY FORMAT section used to display the MARKER
w GOES INTO... menu. These keys may be used to make data entries with
the marker after positioning it with the knob or to move the marker to
maximum or minimum points on the trace.

MARKER ‘ Softkey used to display the MARKER SEARCH menu, which is a second
SEARCH level menu. Note that MARKER TARGET is the active (bright) softkey
label and that its defauit value is —3.000dB.

MKR — 3 Softkey used to SEARCH RIGHT FOR TARGET value. Note that the
R TARG regular marker on trace two moves right until it reaches the first point
on the trace where it is three dB below the OFFSET MARKER.

- Hardkey described previously.
MKR
ZERO Y  Softkey described previously. Note that the OFFSET MARKER moves
MARKER to the position of the regular marker.

KR Hardkey described previously.
-l
MARKER n Softkey described previously.
SEARCH

Data entry for a new MARKER TARGET value.
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dB

MKR —
R TARG

TUNED STUB NOTCH FILTER
Softkey selection of units for the new MARKER TARGET value
Softkey used to SEARCH RIGHT FOR TARGET value. The MARKER in-

formation block now shows the 3 dB width of the notch filter as shown
in Figure 2e5.

Figure 2¢5 3dB Bandwidth

( )
REF LEVEL  /DIV OFFSET 84 032 500.000Hz WKR *
-10.000dBm 5.000dB MAG &) 0.02848 R TARG
0.0dep 45.000deg MARKER 100 085 000.000Hz

PHASE (A) ~-37.343deg
rac ! Mare
v
~N .000dBa
N, MARKER
\ / TARGET
O ™
\ P
. \
START 4 000 000.000Hz STOP 480 000 000.000Hz
AMPTD ~41,0dBm RETURN
L 7

MKR

MKR OFST

ON OFF L

MKR

MKR —
MIN

Hardkey described previously.

Softkey used to turn OFFSET MARKER on or off. This is a push-push
toggle type key; continued key presses will toggle the feature between
ON and OFF. One keypress now turns it OFF. Note the return of the
marker information block to MARKER.

Hardkey described previously.

Softkey used to move the marker to the lowest value on the trace. This
point is the center frequency of the notch. Note that the marker infor-
mation block now contains the notch center frequency and rejection
magnitude as shown in Figure 26.

Figure 2+6 Notch Center
Frequency

Center freq. & rejection
level of notch

s =)
REF LEVEL /01IvV MARKER 78 872 800.000M2 MKR ¢
~-10.000dBm 5.000dB MAB (A) ~44,080dBm REF LVL
0.0deg 48.000deg MARKER 78 872 8600.000Hz

PHASE (A) -35.610deg
MKR »
START

] =
N\ / MKR
X / 8TOP
\lf e &
CENTER
N N MKA OFST
\ * 8SPAN
\\ -
MKA »
MKR ¢
WIN
START 4 000 000.000Mz STOP 180 000 000.000Hz MARKER
AMPTD -11.0dBm SEARCH
. v,
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Hardkey described previously.
{ TRACE 2

Hardkey described previously.
SCALE

OOEE™™

) Softkey selection of units.
deg
\
Hardkey in the DISPLAY FORMAT section.
TRACE 1
F D Hardkey in the DISPLAY FORMAT section used to display the DISPLAY
DISPLY
FCTN FUNCTION menu.
= Softkey selection of GROUP DELAY as the DISPLAY FUNCTION for the
DELAY active trace. Note that this softkey label changes to read DELAY APER-
S TURE when pressed. Also note the DELAY APER alphanumeric data
under the lower right corner of the graticule. See Figure 2¢7.
Figure 2+7 Phase and Group [ \
REF LEVEL /D1V MARKEA 75 B72 500.000Mz LO6
Delay 0.08EC 400.00nSEC DELAY (A) -228.74n8EC MAQ
=160.000deg 45.000deg MARKER 75 B72 500,000H2
PHASE (A) ~38.4414deg
LIN
MAB
\\ PHASE
\\
T~
N POLAR
T
REAL
Corresponds to
% of span ure
selected for aperture
DELAY
APERTURE
S8TART 1 000 000.000HZ 8TOP 480 000 000.000Hz
L AMPTD -11.0dBm DELAY APER 748.0kHz OFF
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DELAY
APERTURE

1%

OF SPAN ||

[ DispLy
FCTN

POLAR

SCALE

AUTO
SCALE

TUNED STUB NOTCH FILTER

Softkey used to display the menu of user selectable values for the delay
aperture. These value’s units are frequency in percent-of-span. Data en-
tries are not allowed for this parameter.

Softkey used to select a delay aperture that is 1% of the total frequen-
Ccy span swept.

Hardkey described previously.

Softkey used to select POLAR as the display function for the active trace.
Since only one trace is allowed in POLAR display function, the inactive
trace will be turned off.

Hardkey described previously.

Softkey described previously. See Figure 28.

Figure 2+8 Polar Display
Function

( A
FULL SCALE 100.00mV MARKER 78 872 B500.000Hz AUTO
PHASE REF 0.0deg MAB (A) 1.4128mv SCALE
REF POSN 0.0deg PHASE (A) ~34.71@dep

FULL
co 1 SCALE
FULPNSCALE

.00
PHASE
REF
REF POSN
REF LINE
ON OFF
SMITH CH
ON OFF
PHASE
SLOPE
START 1 000 000.000HZ 8TOP 180 000 000.000Hz PH SLOPE
AMPTD ~14.0dBm ON OFF

S J
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Now the measurements are complete. Next, we will STORE the trace
data in one of four data storage registers.
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STORE TRACE DATA

KEY DESCRIPTION
STORE Hardkey in the DISPLAY FORMAT section used to display the STORE
DATA menu. The menu should appear as shown in Figure 299,
Figure 2¢9 Store Data Menu ( A
FULL SCALE 100.00mv MARKER 75 872 B00.000Mz STORE
PHASE REF 0.0deg MAG (A) 1.4100mv REG D1
REF POSN 0.0deg PHASE (A) ~34.8408deg
STORE
REG D2
STORE
REB D3
8TORE
AEBG D4
USER DEF
STORE
8TORE &
DISPLAY
START 1 000 000.000Hz 8TOP 450 000 000.000HZ
AMPTD -14.0d8m
_ J
STORE ' Softkey used to store the trace data of the active trace as defined under

REG D1 the INPUT key into data register D1. Since the INPUT of both traces
is ddefined to be A, it didn’t matter which trace was active. The current

display function has no effect on what is stored. Note the screen message
“STORE completed.”

7 3 Hardkey in the DISPLAY FORMAT section. We're going to display the
INPUT data register we just stored data in.
DATA ) Softkey used to specify that the INPUT definition is a data register.
REG
Softkey used to specify which data register is displayed. Note that a
D1 sweep dot still appears. Memory sweeps are still occurring but no new
measurement is being displayed. If new START and STOP frequencies
are entered, this trace will not change.
DISPLY Hardkey in the DISPLAY FORMAT section. Trace data may be
FCTN represented in any of the seven DISPLAY FUNCTIONS.
LIN ) Any softkey in the menu may be selected to redefine the DISPLAY FUNC-
MAG TION for the trace showing data stored in the data registers.
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TUNED STUB NOTCH FILTER

SAVE INSTRUMENT STATE

KEY

SAVE

DESCRIPTION

Hardkey in the INSTRUMENT STATE section used to display the menu
used to save state into one of five state registers. This menu will appear

as shown in Figure 2¢10.

Figure 2¢10 Save Instrument [
FULL SCALE 100.00mV MARKER 78 872 B500.000Hz SAVE
State Menu PHASE REF 0.0deg MAG (D4) 1.4108mv REG 1
REF POSN 0.0deg PHASE (D1) ~-34.848dep
BAVE
REG 2
SAVE
REG 3
SAVE
REG 4
BAVE
REG 8
START 1 000 000.000Hz 8TOP 150 000 000,000Hz
AMPTD ~41.0dBm
\
SAVE Y  Softkey selection of instrument state register one. Note screen message
REG 1 “INSTRUMENT STATE SAVED.” This state may be recalled by press-
ing the RECALL hardkey and then pressing the RECALL REG 1 softkey.

212

Cycling power or presetting the instrument will not affect this memory

register.
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BANDPASS FILTER

Connect the filter to the HP 3577A as shown in Figure 2#11. The bandpass filter used in this exam-
ple has a center frequency of 70 MHz but the methods are the same for any bandpass filter.

Figure 2¢11

The purpose of this measurement exercise is to demonstrate the use of the HP 3577A Network
Analyzer to characterize a passband filter. The general organization is:

. Set up the measurement

. Measure the —60 dB and —3 dB bandwidths (calculate the shape factor)
Measure the passband ripple

Measure the passband insertion phase

Measure the passband group delay

GawN =

This measurement set up begins, after INSTRUMENT PRESET, with the four hardkeys: INPUT,
DISPLY FCTN, FREQ, and AMPTD. This set up will be INPUT = B/R, DISPLAY FUNCTION = LOG
MAG, CENTER FREQ = 70 MHz, FREQ SPAN = 100 kHz (equivalent to setting START FREQ =
69.95 MHz and STOP FREQ = 70.05 MHz), and AMPLITUDE = 0 dBm.
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BANDPASS FILTER

MEASUREMENT SET UP

KEY

INSTR
PRESET )

DESCRIPTION

This green hardkey in the INSTRUMENT STATE section of the front
panel presets 3577A parameters to their default values. These are listed
under INSTRUMENT PRESET in the REFERENCE section. Note that the
INPUT menu is displayed when the HP 3577A is PRESET. See Figure 2012
and the screen of your HP 3577A. If the INPUT hardkey is pressed the
menu will not change.

Figure 2¢12 Default Menu ( h
REF LEVEL /DIV MARKER 100 000 000.000HZ
0.000dBm 10.000dB MAO (R) ~20.6848dBm A
Data entry frace 4 A
block INeu
B
AR
B/R
DATA
REG
USER DEF
INPUT
START 0.000Hz STOP 200 000 000.000Hz coPY
AMPTD ~-40.0dBMm Trc 2+14
) Softkey used to change the INPUT definition to B/R.
B/R
DISPLY Hardkey in the DISPLAY FORMAT section. Note the new menu. These
FCTN softkeys are the seven (eight, counting OFF) ways that the measurement
)/

data may be interpreted by the HP 3577A. Note that the current (and
default) DISPLAY FUNCTION is Log Magnitude. Make no change in this
menu.

Figure 2¢13 The Frequency (" 3
Menu REF LEVEL /01v MARKER 100 000 000.000HZ 8TART
0.000dB 10,000d8  MAG (B/R)  -77.488dB FREQ
sTo0P
Start Freq. I I FREG
active o.00pHz
CENTER
FREQ
FREG
SPAN
C FREQ
8TEP
"
SWEEP
RESOLUTN
L 1 bt L L
I ' ' FULL
SWEEP
START 0.000H2 8TOP 200 000 000.000MZ
AMPTD -10.0dBm
\ -/
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BANDPASS FILTER MAKING MEASUREMENTS

Hardkey in the SOURCE section used to display the menu of softkeys
FREQ shown in Figure 2013
W/
CENTER Softkey used to select center frequency as the parameter for modifica-
FREQ tion. Default value is 100 MHz.
\

o [ — Data entry
20

n Softkey used to select megahertz as the units for the data entry. Note
MHz that the data entry is not complete until units are selected from the menu.
FREQ Softkey used to select frequency span as the parameter for modi-
SPAN  H fication. The DATA ENTRY block (on the screen) shows the current

value is 200 MHz.

X X Data entry
800

Softkey used to select kHz as units for entry.

kHz w

Hardkey in the SOURCE section used to display the menu of softkeys
AMPTD shown in Figure 2¢14. Default value is —10 dBm without the test set
and +15 dBm with the test set.

Figure 214 The Source ( )
REF LEVEL  /DIV MARKER 70 000 000.000Hz AMPTD
Amplitude Menu 0.000d8 10.000dB  MAG (B/R) -8.038d8
e
2E
[ T

[-10. 0dBm
\ CLEAR
\ TRIP

CENTER 70 000 000.000Hz SPAN 400 000.000HZ
AMPTD -40.0dBm

. J

Data entry

Softkey used to select the units for the data entry. The entry is effec-

dBm tive when this key is pressed.
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MAKING MEASUREMENTS BANDPASS FILTER

In this case, increasing the source amplitude 10 dB has decreased the noise level in the stopband
by the same amount. Noise may be reduced further by using higher source amplitudes and/or selec-
ting a receiver attenuation of 0 dB, as long as the input is not overdriven in the passband. Before
removing the 20 dB receiver attenuator from input B, check for a maximum signal level of < —20
dBm on input B by pressing:

1. hardkey INPUT

2. softkey B

3. hardkey MKR —

4. softkey MKR — max, read level in marker info block at top of screen
Change the INPUT definition back to B/R by pressing:

5. hardkey INPUT

6. softkey B/R
Select 0 dB attenuation by pressing:

7. hardkey ATTEN

8. softkey ATTEN B 0 dB 20 dB

These steps were taken and the results appear in Figure 2015 for comparison with Figure 2014,

Figure 215 Optimizing
REF LEVEL  /DIV MARKER B8 985 500.000Hz  ATTEN A
Dynamic Range 0.000d8 10.000dB  MAG (B/R)  -5.748dB 0dB 20d8

ATTEN A
0d8 20dB
/T

\ ATTEN B
0dB 20dB

\ IMPED R
800 1M0

IMPED A
N\ 800 1M

\ IMPED B
Y \ Bon 1Mo

Fﬁ

l

CENTER 70 000 000.000Hz SPAN 100 000.000H2 CLEAR
AMPTD 0.0dBm TAIP

Hardkey in the RECEIVER section used to display the four possible

RES
BW selections for RESOLUTION BANDWIDTH. Note that the current selec-
tion is 1 kHz.
) Softkey used to select a RESOLUTION BANDWIDTH of 100 Hz.
100 Hz
Hardkey in the SOURCE section used to select a new time. Any time resolu-
S#;EP tion bandwidth is reduced, an increase in sweep time may be required. See
OPTIMIZING SWEEP TIME in Appendix A.
SRR Data entry.
5
w

=) Softkey used to select units for the data entry.
SEC
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BANDPASS FILTER MAKING MEASUREMENTS

MEASR Hardkey in the DISPLAY FORMAT section used to display a menu
| AL listing the 3577A calibration features.
USER Replace the Device Under Test with a BNC barrel (BNC(f) to BNC(f)
ACTION adapter) and wait for a complete sweep.
) Softkey command used to normalize the measurement. When pressed,
NORMLIZE { this softkey stores the active trace in a data register (D1 for trace one
and D2 for trace two) and then redefines the INPUT to be the previous
INPUT definition divided by the data register that was just used. Now
the INPUT for trace one is B/R/D1 (press the INPUT hardkey to see it
in the ENTRY BLOCK). See Figure 2¢16.
USER Replace the BNC barrel with the bandpass filter.
ACTION
Figure 2+16 Normalized ( "€n 80 805 506.000H )
Bandpass Fllter g%:o%a:;ﬂ- :gfzooua ::ZK(SSF) -5.555&2 *  NoAMLIZE
Response
NORMLIZE
"1——\ {SHORT)
UDF = B/R/D1 ONE_PORT
PART CAL
\ ONE PORT
\ FULL CAL
\\
)4 \\
CENTER 70 000 000.000Hz SPAN 100 000.000H2
L AMPTD 0.0d8m

Now the set up is complete and measurements can be taken. Most measurements are taken using
the MARKER. This small circle may be moved along the trace in a number of ways, some of
which will be demonstrated in the following steps.



MAKING MEASUREMENTS

BANDPASS FILTER

BANDWIDTH MEASUREMENTS

KEY

MKR

ZERO
MARKER

MARKER
OFFSET

DESCRIPTION

Note that the marker dot appears at midscreen. The frequency in the
Marker Information Block should be 70 MHz. If it is not, turn the knob

until it is.

Hardkey in the DISPLAY FORMAT used to display the MARKER menu

of softkeys.

Softkey used to turn on the OFFSET MARKER. This triangle shaped
marker will turn on with the same values as the regular marker (in this
case, magnitude & frequency). Note that the marker information block
above the graticule now shows OFFSET information. Note that the soft-
key MKR OFST ON/OFF shows the feature has been turned ON. This
toggle type softkey may be used to return the marker to normal opera-

tion (OFFSET OFF) by pressing it once.

Softkey used to display the magnitude value of the OFFSET MARKER
in the ENTRY BLOCK. New values may be entered with the numeric
key pad or the current value may be modified with the arrow keys or
the knob in the ENTRY mode when this softkey label is active (bright).

See Figure 2017

Figure 217 The Marker Menu )
REF LEVEL /01v OFFSET 0.000Hz MARKER
0.000dB 40.000aB MAS (UDF) 0.000d8 POSN
rece % HARKER
“Marker” 7 1 ON oFF
changed to [-8-99808
“Offset” W2ERo
\ MKR QFS8T
ON OFF
\ OFFBET
)4 \ oFFSET
\_ MKA CPL
ON OFF
CENTER 70 000 000.000Hz SPAN 100 000.000MHz
AMPTD 0.0dBm
FREQ Softkey used to display the frequency value of the OFFSET MARKER
OFFSET in the ENTRY BLOCK. New values may be entered with the numeric
key pad or the current value may be modified withthe arrow keys or
the knob in the ENTRY mode when this softkey label is bright.
Hardkey in the INSTRUMENT STATE section used to display the SAVE
SAVE STATE menu.
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SAVE
REG 1

MKR

MARKER ]
SEARCH

800

dB

MKR — }
L TARG |

BANDPASS FILTER MAKING MEASUREMENTS

Softkey used to save the current instrument state in the first of five
registers. This state will be recalled to begin another measurement later
in this exercise.

Hardkey in the DISPLAY FORMAT section used to make data entries
using the position of the marker. Also, — MAX, — MIN and MARKER
SEARCH will move the marker to points of interest on the active trace.

Softkey that displays a second-level menu of softkeys used to search

for specific values. Note that MARKER TARGET is active.

Data entry

Softkey used to select units for MARKER TARGET.

Softkey used to search left for the user defined MARKER TARGET value.
See Figure 2¢18.

Figure 2¢18 Marker Search

Offset ____
Marker

~
-\
REF LEVEL /DIV OFFSET -33 B00.000Hz MKR +
0.000d8B 40.000dB  MAG (UDF) -80.785d8 R TARG
MKR +
= rece 1 L TARG
\—oo. 000
MARKER

TARGET

\
Measurement  me—e \
Mark
arker /// \
25:;?073‘1::0 000.000Hz SPAN 100 000.000Hz RETUAN
\. J
Hardkey in the DISPLAY FORMAT section.
MKR
ZERO ) Softkey: moves the OFFSET MARKER to the new marker position. This
MARKER is in preparation for another MARKER SEARCH for a magnitude equal
: to the level at this marker position. The result will be the offset frequency
(between the two markers).
MKR Hardkey in the DISPLAY FORMAT section.
-
MARKER Softkey described previously.
SEARCH

2-19



MAKING MEASUREMENTS

dB

MKR —
R TARG

BANDPASS FILTER

Data entry for a new MARKER TARGET value.

Softkey selection of units.

Softkey used to search right for the user defined MARKER TARGET
value. The OFFSET reading in the marker block is the 60 dB bandwidth
for this bandpass filter. See Figure 2919.

Figure 2¢19 60dB Bandwidth

( =
AEF LEVEL /01v OFFSET 58 500.000Hz MKR +
©.000dB 10.000dB  MAG (UDF) 0.231d8 R TARG

race 1 MK_;! iy
L TARG
/ I
.000dB
MARKER
TARGET

/]

v \

CENTER 70 000 000.000Hz BPAN 100 000.000HZ
AMPTD 0.0dBm RETURN

\_ J

RECALL
J

RECALL
REG 1

MKR

MARKER
SEARCH

2-20

Hardkey in the INSTRUMENT STATE section used to display a new
menu.

Softkey used to RECALL instrument state saved in register 1.

Hardkey in the DISPLAY FORMAT section.

Hardkey described previously. Note that the target value has returned
to —3.000 dB as shown in the data entry block.



BANDPASS FILTER MAKING MEASUREMENTS

MKR — Softkey used to search left for the MARKER TARGET value.
L TARG

Hardkey in the DISPLAY FORMAT section.
MKR
\ J
JERO ) Softkey used to move the OFFSET MARKER to regular marker.
MARKER {
Wk Hardkey in the DISPLAY FORMAT section.
-
\ —
MARKER Softkey described previously.
SEARCH

Data entry.

3 Softkey selection of units.
dB
MKR — ) Softkey: searches right for target value. The OFFSET information above
R TARG the graticule contains the — 3 dB bandwidth for this filter. See Figure

2¢20. Shape factor may now be calculated.

Figure 220 3 dB Bandwidth W
REF LEVEL  /DIV OFFSET 14 780.000Hz WKR +
0.0000B 10.00008  MAB (UDF)  -0.202dB A TARG

rec 1 L“KTR ﬂ’
ARG
£ T
.00¢d8
MARKER

TARBET

AMPTD 0.0dBm RETURN

L CENTER 70 000 000.000MHz B8PAN 100 000.000MHz

Shape Factor = —60 dB BW = 58,500 = 397
—3 dB BW 14,750
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PASSBAND RIPPLE

BANDPASS FILTER

The next measurement is passband ripple. To make this measurement ALTERNATE SWEEP will
be employed to retain the frequency span given to trace one while viewing a narrower span with
trace two. When ALTERNATE SWEEP TYPE is selected, trace two starts out with preset values.
This means another measurement set up is required for trace two, as follows:

KEY

( SWEEP TYPE }

ALTERNTE
SWEEP

[ TRACE 2

INPUT

BR

DISPLY
FCTN J

LOG
MAG

AMPTD

2-22

DESCRIPTION

Hardkey in the SOURCE section used to display the menu of softkeys
which select the type of sweep.

Softkey used to select ALTERNATE sweep. This feature allows each trace
to have different values for START & STOP or CENTER & SPAN fre-
quencies, AMPTD, SWP TIME, and RES BW.

Hardkey in the DISPLAY FORMAT section used to select trace two
as the active trace.

Hardkey in the DISPLAY FORMAT section.

Softkey used to select B/R as the INPUT definition for the active trace.
Note the warning message on the screen that this trace is off. Next we’ll
turn it on in the DISPLAY FUNCTION menu.

Hardkey in the DISPLAY FORMAT section used to select the DISPLAY
FUNCTION of the active trace. Note that OFF is bright in the menu,
indicating that trace two is off.

Softkey used to select LOG MAGNITUDE as the DISPLAY FUNCTION
for trace two, effectively turning the trace on. All parameters for trace
two revert to default parameters including AMPTD = -10 dBm. Since
AMPTD = 0 dBm for trace one, the HP 3577A will change the amplitude
OUTPUT level at the beginning of each sweep. Note clicking of
amplitude relays. The HP 3577A uses relays in the output circuit to deter-
mine output amplitude. If left running in a state that switches these
relays regularly, the instrument will TIME QUT (switch to SINGLE SWEEP
MODE) after five minutes to reduce relay wear. See SWEEP MODE,
SINGLE in the REFERENCE section.

Hardkey in the SOURCE section.

Data entry.



dBm {
r —
FREQ
CENTER
FREQ {

MHz

FREQ
SPAN

BANDPASS FILTER MAKING MEASUREMENTS

Softkey selection of units for the data entry. The clicking of the output

relays will stop when the amplitudes of the two traces are set equal.

Hardkey in the SOURCE section.

Softkey used to select the CENTER FREQUENCY parameter for data

entry.

Data entry.

Softkey selection of units.

Softkey used to select the FREQUENCY SPAN parameter for data entry.

kHz {

SCALE

AUTO
SCALE ||

[ SWEEP TYPE

SWP DIR
UP DOWN ||

Softkey selection of units.

Hardkey in the DISPLAY FORMAT section. Wait until trace two has
completed a full sweep before pressing the AUTOSCALE softkey.

Softkey. AUTOSCALE will evaluate the values in all bins of the active
trace to determine the new scale. When the SWEEP TYPE is ALTERNATE,
these values are not updated until the next sweep of the trace. If a
change is made that requires rescaling (and you choose to AUTOSCALE
again), wait for the sweep to finish before pressing the AUTOSCALE sof-
tkey. The trace on the screen will be updated on the sweep following
the AUTOSCALE command.

Hardkey in the SOURCE section.

Softkey used to change the SWEEP DIRECTION for the active trace.
This is a push-push toggle softkey. In this instance, selection of a dif-
ferent sweep direction is used only to demonstrate the use of the feature.
See SWEEP DIRECTION listed under SWEEP TYPE in the REFERENCE
section

] Data entry that is the center portion of the —3 dB bandwidth.
5
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MAKING MEASUREMENTS

BANDPASS FILTER

Now the measurement set up for the second trace is complete. Note that this extra set up is re-
quired only when ALTERNATE SWEEP is used. The following key presses will make the bandpass

ripple measurement.

MKR
-

MKR —
MAX

MKR

ZERO
MARKER

MKR

MKR —
MIN

Hardkey in the DISPLAY FORMAT section.

Softkey used to move the marker to the point on the trace that has the
largest value.

Hardkey in the DISPLAY FORMAT section.

Softkey used to move the OFFSET MARKER (change the values of its
position parameters) to the same position as the regular marker.

Hardkey in the DISPLAY FORMAT section.

Softkey used to move the marker to the point on the trace that has the
smallest value. The magnitude information in the MARKER Block for
trace two is now indicating the measured passband ripple for this filter.

Flgure 2¢21 Passband Ripple

REF LEVEL /DIV OFFSET 19 280.000Hz MKR *
0.000d8 10.000d8  MAG (UDF)  -21,829dB REF LVL
-8.000d8m  0.4100dB OFFSET 4 578.128Hz
MAG (B) -0.809dB
Trace 2 is passband —t-e :'T(ﬁn;
1T
MKR »
\\ P sTOR
h \ // e en
CEN'
N \ v
N A
_._,)( MKR OFST
+ SPAN
\\ e +
/ N MAX
P

MIN

7 N e+
g

CENTER 70 000 000.000Hz 8PAN 100 000.000Hz MARKER
CENTER 70 000 000.000Hx BPAN 7 32B5.000Hz SEARCH

PASSBAND INSERTION PHASE

The next measurement will be phase in the passband. To do this the SWEEP TYPE will be returned
to LINEAR (the default type) so that the frequency span of trace two is the same as that of trace one.

KEY

L SWEEP TYPE

2-24

DESCRIPTION

Hardkey in the SOURCE section.



BANDPASS FILTER MAKING MEASUREMENTS

LIN FRQ Y  Softkey used to select linear frequency sweep.
SWEEP |
s ) Hardkey in the DISPLAY FORMAT section.
INPUT
copPy ) Softkey used to copy the INPUT definition for trace one into trace two.
Tre1-2 || This normalizes trace two.
7 Hardkey in the DISPLAY FORMAT section
MKR

3 Softkey used to toggle the MARKER OFFSET OFF for the active trace
MKR OFST .
ON OFF { (which should be trace two). The same can be done for trace one after
the TRACE 1 hardkey is pressed.
( ospLy Hardkey in the DISPLAY FORMAT section which displays a menu of

FCTN softkeys used to select the DISPLAY FUNCTION of the active trace (in-
dicated by the LED over the TRACE 2 key).

W Softkey used to select PHASE as the DISPLAY FUNCTION for the ac-
tive trace. Selection of any softkey in this menu (other than OFF) turns
trace two ON.

PHASE

Moving the marker (with the knob) allows phase measurements to be
made at any point on the trace. Data may be read from the marker block
for trace two. The vertical parts of the trace represent 360° phase wraps.
Since the HP 3577A stores data in complex form, +180° is the range
these values may have when interpreted as phase information. Note that
trace two will be noisy in the same area as trace one, due to extremely
low signal levels. See Figure 2022.

Figure 2¢22 Bandpass Filter [ B
REF LEVEL /01v OFFSET 49 280.000H2 LOG
Magnitude & 0.000a8 10.00008  MAG (UDF)  -21.848dB MAG
Phase Response 0.0deg 45.000deg MARKER 70 013 000.000MHz
PHASE (UDF)  178.@84deg
LIN
|\ P MAS
\ PHASE
” \ Ny
\ POLAR
| \\ 1\ X -
\ \ REAL
= [WIRIHAN
N ‘ 1MAG
JAN \
/ \ \ DELAY
CENTER 70 000 000.000Hz SPAN 100 000.000Hz
AMPTD ©.0dBm OFF
\ J
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GROUP DELAY

BANDPASS FILTER

The next measurement is group delay. The DISPLAY FUNCTION menu should still be displayed.

KEY

DELAY

SCALE

AUTO
SCALE

N
DSPLY
FCTN

DELAY
APERTURE

2%
OF SPAN

—

DESCRIPTION

Softkey used to select group delay as the DISPLAY FUNCTION. Note
that the softkey labeled DELAY changes to DELAY APERTURE.

Hardkey in the DISPLAY FORMAT section.

Softkey used to set the SCALE parameters such that the trace appears
as large as possible without clipping the upper and lower boundaries
of the graticule.

Hardkey used to recall the menu containing DELAY APERTURE.

Softkey used to display the menu of selections for group delay aper-
ture (the change in frequency over which the change in phase is
measured).

Softkey used to select a different delay aperture. DELAY APERTURE
information (shown below the graticule) changes when different percent-
of-span selections are made. The DELAY APER information will appear
only when the trace whose display function is DELAY is selected. See
Figure 2¢23.

Figure 223 Bandpass A
REF LEVEL  /DIV OFFSET 1@ 280.000Hz 5%
Magnitude and 0.000dB 40.000d8  MAO (UDF) -21.648d8 OF 8PAN
0.08€C 100.00u8EC MARKER 70 043 000.000Hz
Group Delay DELAY (UDF)  27.@84uSEC x
1
r.——\ OF SPAN
) 2x
OF 8PAN
\ OF ‘S‘PAN
/\/
il \ ax
N\ OF SPAN
\ 18%
/f N OF 8PAN
CENTER 70 000 000.000Hz SPAN 100 000.000H2
AMPTD 0.0dBm DELAY APER 2.000kHz2 RETUAN
\ J
Group Delay 7, = a¢ where Af = Delay
360 X Af Aperture
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AMPLIFIER MAKING MEASUREMENTS

AMPLIFIER

GAIN COMPRESSION

Connect the amplifier to the HP 3577A Network Analyzer as shown in Figure 2024. The receiver
inputs will begin to overload when the input signal level is =0.0 dBm receiver attenuation = 20
dB; overload occurs at input signal levels = —20 dBm with receiver attenuation = 0 dB). The
amplifier used in this example has a gain of approximately 30 dB so 30 dB of attenuation was add-
ed to the circuit between the amplifier and the receiver input.

o oooo|coao
5 oooo||joooo

1 o
i a (|| =) )

(om [ Jon] o]
DDD o

30 dB

Flgure 2+24
KEY DESCRIPTION
[ INSTR Hardkey in the INSTRUMENT STATE section that resets parameters
PRESET to their initial values.

Hardkey in the SOURCE section.

{ SWEEP TYPE

AMPTD Softkey that selects amplitude sweeps. Note the alphanumeric infor-
SWEEP || mation under the graticule. The START amplitude is —40 dBm, the STOP
amplitude is 0.0 dBm, and the source frequency is 100 MHz.
NOTE This feature will time out (change to SINGLE in the SWEEP MODE

menu) after five minutes of CONTINUOUS sweeping to extend the
life of the switching relays in the output of the HP 3577A. SINCLE
sweeps may be triggered with the TRIG/RESET hardkey or CON-
TINUOUS sweep may be selected for another five minutes.
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2-28

The plot shown in Figure 225 is output level versus input level. Note that gain compression causes
the trace to level out. To display gain compression (input versus gain) we will normalize. Normaliza-
tion stores a measurement taken with a BNC barrel in place of the amplifier and then redefines
the INPUT to be the old INPUT definition divided by the stored trace. This makes the trace gain
versus input.

Figure 2+25 Amplitude Sweep )
REF LEVEL /01v MARKER 0.0d8m LIN FREG
of an Ampilifier 0.000dBm 10.000dB MA@ (R) -21.888dBm SWEEP
ALTERNTE
SWEEP
Input = R
LOG FREG
SWEEP
/
'// 33213
cw
SWP DIR
UP DOWN
S8TART -40.0dBm 8TOP 0.008Bm
FREG 100 000 000.000Hz
. v,
F Hardkey in the DISPLAY FORMAT section.
MEASR
CAL
USER Replace the amplifier with a BNC barrel, and wait for a full sweep.
ACTION
Softkey used to normalize the measurement.
NORMLIZE
L
USER Replace the BNC barrel with the amplifier.
ACTION
1 Hardkey in the DISPLAY FORMAT section.
SCALE
AUTO ) Softkey described previously.
SCALE L

Now the trace is amplifier input vs gain. The gain is constant where the trace is level and is in com-
pression where the trace rolls off. Next we’ll use the marker to search for the 3 dB compression
point.

WKR Hardkey in the DISPLAY FORMAT section.




J

MKR —
MAX 1}

MKR

ZERO ]
MARKER

—

MKR

MARKER
SEARCH |

MKR —
R TARG

AMPLIFIER

MAKING MEASUREMENTS

Softkey used to move the marker to the point on the trace with the

largest gain value.

Hardkey in the DISPLAY FORMAT section.

Softkey used to turn the OFFSET MARKER on at the position of the

regular marker.

Hardkey in the DISPLAY FORMAT section.

Softkey used to display the MARKER SEARCH menu. Note that the

MARKER TARGET value is —3 dB.

Softkey used to search right for target. The marker information block
now contains the span over which the amplifier has a gain compression

of 3 dB. See Figure 2926.

Figure 2¢26 Galn Compression( )
REF LEVEL  /DIV OFFSET 17.2dB MKA +
of an Amplifier 35.000dB 5.000dB MAG (UDF)  -2.848dB A TARG
MKR ¢
rece 4 . L TARG
"~ I-3.0¢0dR
N MARKER
. g TARGET
Compression Range
UDF = R/D1 N
~
T~
START -40.0dB 8TOP 0.0dBm
PREG 100 600 000.000Mz RETURN
\ _J
F Hardkey in the DISPLAY FORMAT section.
MKR
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MKR OFST ) Softkey used to turn the OFFSET MARKER off. The marker informa-

ON OFF tion block will change from OFFSET to MARKER information. The
MARKER magnitude is the input level at which the amplifier has a gain
compression of 3 dB. See Figure 2927.

Figure 227 3 dB ( )
REF LEVEL  /DIV MARKER ~20.0dBm MARKER
Compression 38.000d8 5.000dB MAG (UDF) 20.550d8 POSN
Level
MARKER
frace 14 I ON OFF
L\*\ ZERQ
] MARKER
S MWKR OFST
ON OFF
~
\

MARKER
OFFSET
AMPTD
OFFSET
MKR CPL
ON OFF

START -40.0dBm 8TOP 0.00Bm

FREG 100 000 000.000Hz
\. -

This test may be run again at other frequencies for more thorough testing
of the amplifier.
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LOW PASS FILTER

Connect the HP 35677A/B S-Parameter Test Set to the HP 3577A Network Analyzer and connect
the low pass filter to be tested to the HP 35677A/B as shown in Figure 2#28. The low pass filter

used in this example has a —3 dB frequency of 50 MHz, but the methods used to measure its
characteristics are the same for any low pass filter.

e )
0o0oo||Ice>,:Aao
[w]=]e]w]] ===

0000 7o/ oS0
000a ~J=—=
0000

0o

0000|
o)

© 0'_:‘_9.1_

¥y

EHHLPF

Front Panel Connections (4) Rear Panel Connections (1)

’ Figure 2+28 HP 3577A to HP 35677A/8 Connections

The HP 35677A/B is a convenient accessory for making ratio measurements of transmission and
reflection scattering parameters. The test set has two configurations: FORWARD and REVERSE,
indicated by two LEDs on the upper left corner of the front panel. This configuration is controlled
through the HP 3577A Network Analyzer by defining the INPUT. Figure 2029 shows the test set
block diagram for each of the two configurations.

PORT BIAS
i

PORT BIAS
2

inp 2,

& ] LSl

e A

%
1

(] [

1 e

— —
1] 8 R R 8 i U ]
INPUT .} A -} INPUT R A 8
PORT 14 PORT 1 PORT 2
INPUT INPUT

‘ FORWARD s REVERSE 3iz=arm

Figure 2¢29 HP 35677A/B Configurations
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LOW PASS FILTER

The purpose of this measurement exercise is to demonstrate the use of the HP 35677A/B S-Parameter
Test Set and the HP 3577A Network Analyzer to characterize a low pass filter. The general organiza-

tion is:

1. Set up the measurement

2. Measure the insertion loss

3. Measure the insertion phase

4. Measure the passband ripple

5. Measure the stop band rejection

MEASUREMENT SET-UP

KEY

4 Y
INSTR
PRESET

DESCRIPTION

Hardkey in the INSTRUMENT STATE that presets the HP 3577A
parameters to their default values. With the HP 35677A/B S-Parameter
Test Set connected to the HP 3577A via the rear panel cable, INSTR
PRESET parameters differ as follows:

START FREQ 100 kHz
SOURCE AMPLITUDE +15 dBm
INPUT (both traces) S$21 (same as B/R)

INSTRUMENT PRESET always displays the INPUT menu. Note that S,,
is bright in the menu. This indicates that it is the active INPUT defini-
tion of the selected trace. Also note the entry block showing that IN-
PUT is B/R. This indicates that S,, is the same as B/R with the test set
in the FORWARD configuration. See Figure 2¢30.

Flgure 2230 S-Parameter
Input Menu

( )
REF LEVEL  /DIV MARKER 100 080 000.000Hz 814
0.000d8 10.000dB  MAG (821) ~—64.3814B

race 1 8a1
\ "8/R
\ 812
sae
DATA
REG
- - USER DEF
"ﬁ INPUT
copPY
Trc 2e4
START 100 000.000Hz STOP 200 000 000.000Hz
AMPTD 18.0dBm
. J

{ SWEEP TYPE

2-32

Hardkey in the SOURCE section



LOG FREQ
SWEEP

LOW PASS FILTER MAKING MEASUREMENTS

Softkey that selects a logarithmic frequency sweep. Note that the screen
includes frequency annotation shown across the bottom of the graticule.
See Figure 2031,

Figure 2+31 Log Frequency ( W
REF LEVEL /01V MARKER 4 472 196,000H2 LIN FREQ
Sweep Type 0.000d8 10.000dB  MAB (821)  -0.238dB BWEEP
ALTEANTE
BWEEP
LO8 FREG
BWEEP
AMPTD
SWEEP
[+ ]
N
100K 4 1
8TART 4100 000.000Hz 8TOP 200 000 000.000H2
NOTE If you need to change the FREQ or AMPTD parameters to get the cor-
rect measurement set up, do so at this point. Only two data entry
parameters exist in the FREQUENCY menu when the SWEEP TYPE is
LOG FREQ: START and STOP FREQ. (FULL SWEEP is an immediate ex-
ecution command; not data entry).
WEASH Hardkey in the DISPLAY FORMAT section used to display the
CAL MEASUREMENT CALIBRATION menu, which includes the softkey,
NORMLIZE.
USER Replace the device under test with a BNC “barrel” (BNC(f) to BNC(f)
ACTION adapter). Be sure to wait until the next sweep is complete before ex-
ecuting the next step.
Softkey used to normalize the measurement. The HP 3577A does this
NORMLIZE by storing the trace with the barrel and redefining the INPUT to be the
L

previous definition divided by the stored trace (in this case B/R/D1).
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INSERTION LOSS

LOW PASS FILTER

USER
ACTION

Replace the BNC barrel with the filter to be tested.

The marker may be moved to any part of the trace with the knob {must
be in MARKER mode) to measure insertion loss. See Figure 2032 .

Figure 2¢32 Measurement ( )
Callbration Menu | o 6ocas ~  40.000d8  ma® UOF) <o ooeda .  NORMLIZE
NORMLIZE
{8HOAT)
ONE PORT
PART CAL
ONE PORT
FULL CAL
I\
X
100K M 10M 100M
L S8TART 100 000.000HZ 8TOP 200 000 000.000Hz
INSERTION PHASE
KEY DESCRIPTION
DISPLY Hardkey in the DISPLAY FORMAT section
FCTN
Hardkey in the DISPLAY FORMAT section that redefines the menu
TRACE 2 displayed to operate on trace two. Note that the trace is OFF.
) Softkey used to turn on trace two and define it to be phase informa-
PHASE tion. Note that the trace appears immediately. No new data need be
collected (no sweep is required) for trace two to be displayed as PHASE.
Note the vertical parts of the phase trace. This is a jump of 360° from
—180° to +180° called phase wrap.
Hardkey in the DISPLAY FORMAT section. Note that REF LEVEL is
SCALE bright in the menu. Reference level is the measured signal level

represented by the dashed line. For PHASE, this line will appear at
midscreen. (It may be moved up or down by changing the value of REF
POSN). Next, the knob will be used to redefine the value of REF LEVEL.
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LOW PASS FILTER MAKING MEASUREMENTS

Press the unlabeled key above the knob. This key press should put the
knob in ENTRY mode, so that it may be used to modify the value of
the active data entry softkey in the menu.

Turn the knob counterclockwise. The trace moves toward the top of
the graticule and the value of REF LEVEL in the ENTRY BLOCK and
above the upper left corner of the graticule changes.

Flgure 2+33 Low Pass Filter
Log Magnitude
and
Phase Response

[ )
REF LEVEL  /DIV MARKER 4 472 138,000Hz AUTO
0.000d8 40.000d8  MAS (UDF)  —0.073dB SCALE
-171.000deg 45.000deg MARKER 4 472 138.000Hz

PHABE (921) -50.828deg
REF
race l LEVEL
-171] odofi
/ DIV
"N
N
N REF POSN

REF LINE
ON OFF

COPY
SCL 142

400K 1 40M 100M
L START 100 000.000Hz STOP 200 000 000.000Hz
PASSBAND RIPPLE
KEY DESCRIPTION
DISPLY Hardkey in the DISPLAY FORMAT section.
FCTN
Softkey in the DSPLY FCTN menu used to turn the active trace (which
OFF should still be trace two) off.
Hardkey in the DISPLAY FORMAT section.
TRACE 1
MKR Hardkey in the DISPLAY FORMAT section.
-
MARKER Softkey that displays a second menu used to do marker searches. Note
SEARCH that MARKER TARGET is active and that its default value (shown in
the ENTRY BLOCK) is —3 dB.
MKR — Softkey used to search right for the MARKER TARGET value. Note the
R TARG new value of magnitude for the marker. If no such value had been found

the marker would not have moved and the screen message “TARGET
VALUE NOT FOUND” would appear.
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RETURN

MKR —
STOP

INPUT

$21

SCALE

AUTO
SCALE

LOW PASS FILTER

Softkey used to move back to the primary menu. Note that the
MKR — hardkey could have been used to display the same menu.

Softkey used to redefine the STOP FREQ as the present marker posi-
tion (frequency). Note that the graticule is redrawn and that the frequen-
cy annotation changes to match the new sweep. Also, note that this
change in frequency requires renormalization or changing the INPUT
definition back to B/R.

Hardkey described previously.

Softkey used to define S-parameter. This step changes the INPUT defini-
tion from B/R/D1 to B/R. Since the frequency span has been changed, D1
should not be used in the definition until the measurement is renormalized.

Hardkey in the DISPLAY FORMAT section.

Softkey. The trace displayed is of the passband. Note the change in the
/DIV value in the upper left-hand corner of the screen. See Figure 2¢34.

Figure 234 Low Pass Fiiter
Pass Band Ripple

( )

REF LEVEL /DIV MARKER 81 0838 575.800H2 AUTO
0.000dB 0.500d8 MAB (S24) -3.280d8 SCALE

REF
LEVEL

o / DIV

REF POSN

REF LINE
ON OFF

CoPY
SCL 201

100K 1l 10M
8TART 100 000.000H2 8TOP 8541 058 575.800Hz

\ J

(" ENTRY
OFF

marker ()
entay O D

Hardkey in the DATA ENTRY section that clears the screen of the
ENTRY BLOCK and the menu. This key may be used to disable data
entry so that unintentional rotation of the knob (in ENTRY mode) does
not modify a parameter.

The marker may be used to measure the passband ripple. The knob must
be in MARKER mode to for it to be used to move the marker (see the
LEDs above the knob). Note that the “up” and “down’” arrow keys may
also be used to move the marker.



LOW PASS FILTER MAKING MEASUREMENTS

STOPBAND REJECTION

KEY

FREQ

sTOP
FREQ

aoo

MHz

MKR

MARKER
SEARCH

MKR —
L TARG

RETURN

MKR —
START

SCALE

AUTO
SCALE

—_—

MKR

MKR —
MIN

DESCRIPTION

Hardkey in the SOURCE section.

Softkey used to select stop frequency as the parameter for data entry.

Data entry.

Softkey used to select units for data entry. .

Hardkey in the DISPLAY FORMAT section.

Softkey. Note that the target value is —3 dB.

Softkey used to move the marker left to the —3 dB point. This point
will be used as the start frequency for sweeping the stopband.

Softkey used to return to the primary menu.

Softkey used to redefine the START FREQ as the present marker posi-
tion (frequency). Note that the graticule frequency scale changed from
log to linear. This will occur any time STOP FREQ divided by START
FREQ is < 4.

Hardkey in the DISPLAY FORMAT section.

Softkey used to let the HP 3577A select the SCALE parameters for the
graticule.

Hardkey described previously.

Softkey described previously.
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The trace on the screen in Figure 2035 is the stopband. Rejection may

be measured at any point by moving the marker to the point of interest ‘
and reading the value in the marker information block.

Figure 2¢35 Low Pass Fiiter [ h
REF LEVEL /D1IV MARKER 88 084 308. 400Mz KR »
Stop Band 0.000dB 40.000d8  MAG {821) -BS5.489dB REF LVL
Rejection
KA+
START
\ e+
\ sTOoP
\ MKR OFST
\\ + SPAN
\ MKR »
MAX
\
v, MKR »
MIN
MARKER
SEARCH
START 81 0BB 575.800Hz STOP 200 000 000.000Hz
J
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AMPLIFIER S-PARAMETERS

Connect the amplifier to the HP 35677A/B as shown in Figure 2#36. Fifteen volt power is supplied
by an external power supply. The amplifier used in this example has a gain rating of +15 dB from

0.5 MHz to 100 MHz. The methods used here may be used to test amplifiers with different
specifications.

0
0
0
8]
U .
g
go-

Figure 2236

The purpose of this measurement exercise is to demonstrate the use of the HP 3577A Network
Analyzer and the HP 35677A/B S-Parameter Test Set to characterize the scattering parameters of
an RF amplifier. The organization of the exercise is:

. Measure S,,, output reflection coefficient
. Conversion of reflection coef. to complex impedance

1. Initial measurement set up

2. Measure S,,, forward gain and phase
3. Measure S, reverse loss

4. Measure S,,, input return loss

5

6
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AMPLIFIER S-PARAMETERS

MEASUREMENT SETUP

KEY

INSTR
PRESET

NOTE

FREQ

kHz

AMPTD

dBm

ATTEN

CLEAR
TRIP

2-40

DESCRIPTION

Hardkey in the INSTRUMENT STATE section used to reset all
parameters to their default values. The menu displayed on the screen
is the INPUT menu. Note that the default INPUT definition is S,, (B/R
& test set FORWARD) when the HP 35677A/B S-Parameter Test Set is
connected to the HP 3577A Network Analyzer.

If the amplifier was on when INSTR PRESET was pressed, one or more
of the RECEIVER INPUTs may have tripped or been overloaded. A
receiver “‘trip’’ is when the receiver input switches to 1TMQ to protect
itself from high input signal levels. This switch occurs for signals = 1.1

Vor. Th :
. The screen message INPUT __ TRIPPED
Clear trip on ATTEN menu.

appears, listing the input(s) tripped and directing the user to the AT-
TEN hardkey to clear the condition. Note that the impedance softkeys
in the ATTEN menu will not reflect the tripped condition. We will clear
the trip with the CLEAR TRIP softkey after the value of AMPTD is
changed.

Hardkey in the SOURCE section. Note that START FREQ is selected
(ready for data entry).

Data entry

Softkey selection of units for the data entry.

Hardkey in the SOURCE section.

Data entry.

Softkey selection of units for the data entry.

Hardkey in the RECEIVER section.

Softkey used to reset a tripped RECEIVER INPUT.



MEASR
CAL

USER
ACTION

NORMLIZE

USER
ACTION

SCALE

REF POSN

)

REF W
LEVEL

)

dB

DIV

AMPLIFIER S-PARAMETERS MAKING MEASUREMENTS

Hardkey in the DISPLAY FORMAT section used to display the
MEASUREMENT CALIBRATION menu.

Replace the amplifier with a BNC barrel and wait for one complete
sweep.

Softkey used to normalize the measurement. This stores a trace in data
register D1 and redefines the INPUT to be the old definition divided
by the stored trace. If trace two had been active, the store would have
been to D2. If you press the INPUT hardkey you can see in the entry
block that the INPUT definition is B/R/D1. Also note that the marker
block has changed from MAG(S,,) to MAG(UDF); UDF is the abbrevia-
tion for ““user defined function.”

Replace the BNC barrel with the amplifier.
Hardkey in the DISPLAY FORMAT section. We're going to change
reference position, reference level, and scale (/DIV).

Softkey used to select REFERENCE POSITION for data entry.

Data entry with the numeric key pad.

Softkey selection of units. Note that the dashed line moved from the
top of the graticule down to the eighth division from the bottom.

Softkey used to select REFERENCE LEVEL for data entry.

Data entry.

Softkey selection of units for the data entry.

Softkey used to prefix a data entry for the graticule scale.
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Data entry.
. [ 5 }

Y Softkey selection of units for the data entry.

dB

Now trace one is completely set up. Next we’ll turn on trace two as phase information and set it up.

DISPLY Hardkey in the DISPLAY FORMAT section.

FCTN

Hardkey in the DISPLAY FORMAT section.
{ TRACE 2 ]

Softkey used to turn trace two on and make it phase information.
PHASE
Hardkey in the DISPLAY FORMAT section.
INPUT
copY Softkey used to copy the INPUT definition for trace one into trace two.
Tre 1—2 Note that the ENTRY BLOCK shows trace two INPUT to be B/R/D1. This
equation was created when trace one was normalized. This copying of
INPUT definition normalizes trace two.
Hardkey in the DISPLAY FORMAT section.
SCALE
AUTO Softkey previously described. See Figure 2037.
SCALE
Figure 2¢37 RF Amplifier "
Magnitude and | i5.00008  0.500d8  WABWDF)  35.487d8 .  SCALE
Phase of S 135.000deg 45.000deg Mﬁis(gﬂ(uég’o aagéo:g.ooom
21 PHA! = 1 . Bdeg REF
. ""i 2 | B Sy LEVEL
Magnitude ml TTTT
/ 01V
Phase ——— n
~
REF POSN
o
N REF LINE
ON OFF
~
\‘ COPY
8CL 1¢2
\ PHASE
8LOPE
8TART 800 000.000H2 8TOP 200 000 000.000HzZ pPH SLOPE
AMPTD 0.0dBm ON OFF
\\ —
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S,,» FORWARD GAIN AND PHASE

The display as shown in Figure 2#37 is the forward gain and phase of the amplifier under test.
The markers may be used to make exact measurements at points along-the traces and to make
offset measurements.

KEY DESCRIPTION

Hardkey in the DISPLAY FORMAT section.

MKR
Softkey that toggles marker coupling between the ON and OFF condi-
MKR CPL g ! .
ON OFF tions. This key press should leave OFF bright.

Turning the knob with marker coupling off will move only the marker
on the active trace.

Hardkey in the DISPLAY FORMAT section.

{ TRACE 1
KR Hardkey in the DISPLAY FORMAT section.

-l

MKR — Softkey used to move the marker to the point on the active trace with
MIN the lowest value.

\
Hardkey in the DISPLAY FORMAT section.

MKR

) Softkey used to initialize the offset marker at the position of the regular
ZERO . S
MARKER marker. Note that the information in the marker block for trace one
= has changed from MARKER to OFFSET.

VKR Hardkey in the DISPLAY FORMAT section.
-
) Softkey used to move the marker to the point on the active trace with
MKR — . L .
MAX the largest value. The information in the marker block is now total

amplifier ripple. See Figure 2938.
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AMPLIFIER S-PARAMETERS

Flgure 2+38 Measuring
Amplifier Ripple

r

\

REF LEVEL /01v

15.000adB 0.8500d8
135.000deg 48.000dep

OFFSET 78 800 000.000Hz
MAG (UDF) 0.3080d8
MARKER 400 250 000.000H2

PHASE (UDF) 130.

408deg

]

—

START 800 000.000Hz

AMPTD 0.0dBm

8TOP 200 000 000.000Hz

MKR »
REF LVL

MKR #»
START

MKR +
8TOP

MKR »
CENTER

MKR OFS8T
+ SPAN

MKR »
MAX

MKR ¢
MIN

HARKER
SEARCH

S,, REVERSE LOSS

KEY

INPUT

§12
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DESCRIPTION

Hardkey in the DISPLAY FORMAT section.

Softkey selection of a new INPUT definition. This causes the test set
to change to the REVERSE configuration. See Figure 2039,

INPUT
S12=A/R
S22=B/R

REVERSE

INPUT

@{%

OUTPUT

®

OUTPUT
B

PONER {
SPLITTER Zg

X

PORT

DIRECTIONAL

@

1 PORT 2

Figure 2¢39 S-Parameter Test Set Reverse Conflguration

The screen message

INCOMP. TESTSET POSITIONS
Trc2 chgd to agree with #1

will appear. This message (incomplete test set positions; trace two chang-
ed to agree with number one) is caused by the change of INPUT for
trace one. The old trace two INPUT definition had the test set configured
FORWARD. Since the test set can’t be configured both ways at the same
time, the HP 3577A has changed the HP 35677A/B configuration to
REVERSE and displayed a screen message to let the user know that the
trace two INPUT definition has changed.




MKR

MKR OFST
ON OFF

MEASR
CAL

USER
ACTION

NORMLIZE

USER
ACTION

SCALE

AUTO
SCALE

( TRACE 2

INPUT

cory
Tre 12 |1

SCALE

AUTO
SCALE

MKR

AMPLIFIER S-PARAMETERS MAKING MEASUREMENTS

Hardkey in the DISPLAY FORMAT section.

Softkey used here to turn OFF the OFFSET MARKER.

Hardkey in the DISPLAY FORMAT section.

Replace the amplifier with a BNC barrel.

Softkey used to normalize the measurement as described previously.

Replace the BNC barrel with the amplifier.

Hardkey in the DISPLAY FORMAT section.

Softkey described previously.

Hardkey used to select trace two as the active trace.

Hardkey in the DISPLAY FORMAT section. Note that the current IN-

PUT definition (listed in the entry block) is B/R/D1.

Softkey used to copy the INPUT definition for trace one into trace two.
Note that the INPUT definition in the entry block has changed to A/R/D1.
This normalizes trace two.

Hardkey in the DISPLAY FORMAT section.

Softkey described previously.

Hardkey in the DISPLAY FORMAT section.
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MKR CPL Softkey used here to turn marker coupling back ON. Note that both ' |
ON OFF markers are now at the same frequency and will move together when ‘
the knob is turned.

Hardkey in the DISPLAY FORMAT used to select trace one as the ac- !
TRACE 1 tive trace, making it and its alphanumeric information above the screen
bright. |
The markers may be used to measure reverse loss and reverse phase |
angle. See Figure 2¢40.
Figure 2¢40 Normaliized ( ) I
REF LEVEL /D1IV MARKER 100 280 000,000Mz MARKER
Reverse Loss -28.000dB 2.000dB  WAG (UDF)  ~30.880dB POSN |
80.000dep 410.000deg MARKER 100 250 000.000Mx
and Phase PHASE (UDF)  40.248deg
MARKER
rece 4 ON OFF II
ZERD
MARKER
o) s
/4/ MKA OFST
ON OFF
C_ RKE|
Iﬂ"' 7 #FSE?
’/ ’] B FREQG
~ OFFSET
Phase —————e //
/] ™ MKA CPL
Magnitude —— ON OFF
B8TART 800 000.000Hz 8TOP 200 000 000.000Hz
AMPTD 0.0dBm
\. J

S,,» INPUT RETURN LOSS

Next, input reflection will be examined. This is possible through the use of the directional bridges
of the HP 35677A/B S-Parameter Test Set. In this example, full one-port calibration using three
term error correction is employed for maximum measurement accuracy.

KEY DESCRIPTION
Hardkey in the DISPLAY FORMAT section.

INPUT
Softkey selection of S-parameter S11 as the INPUT.

s11

Hardkey in the DISPLAY FORMAT section.

MEASR

CAL

Softkey. Note the screen message LEAVE PORT 1 OPEN. See Figure 2¢41.

ONE PORT
FULL CAL ‘
\
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Figure 241 Screen Messages [

for One Port
Full Calibration

-

REF LEVEL /01V MARKER 100 250 000.000HzZ CONTINUE
-28.000d8 2.000dB MAB (B11) —18.582d8 CAL
80.000deg 10.000deg MARKER 100 280 000.000HzZ

PHASE (UDF)  0.503deg

/] ONE | PORT

/ FOCCEAOIBRATION

/ deave PoRt + dpen

\ Praajy CONTINUE to lcocged

ABORT
CAL

“WARNING: [TRE ) DAT,

AEGISTERS AND USER-DEFINHD

AL Y - L=
//'"\rd" D1, DY, D4,

hD 3

7 G
/

8TAAT 800 000.000Hz 8TOP 200 000 000.000Hz
AMPTD 0.0dBm

USER
ACTION

CONTINUE
CAL

USER
ACTION

CONTINUE
CAL

USER
ACTION

CONTINUE
CAL

USER
ACTION

SCALE

AUTO
SCALE

Disconnect the device under test from its input cable.

Softkey. After a sweep, note the screen message INSTALL SHORT ON
PORT 1.

Install a shorted termination on the input cable where the device under
test has been connected.

Softkey. After a complete sweep and some calculation time, note the
screen message INSTALL REFERENCE LOAD ON PORT 1.

Replace the short termination with a reference load.

Softkey. After a complete sweep and some more calculation time, note
the screen message

CALIBRATION COMPLETE
INPUT="F2" : CALIBRATED REFLECTION

This message to the user says that the INPUT definition has been chang-
ed to the user defined function F2. See MEASUREMENT CALIBRATION
in the REFERENCE section for more details.

Connect the cable back to the input of the device.

Hardkey in the DISPLAY FORMAT section.

Softkey described previously.
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Hardkey in the DISPLAY FORMAT section. Note that the SCALE menu
TRACE 2 is still displayed and selections made from it will affect trace two. ‘
Hardkey described previously.
INPUT
coPY Softkey described previously.
Trc 12
Hardkey described previously.
SCALE

awro Softkey described previously.
SCALE
Hardkey in the DISPLAY FORMAT section.
{ TRACE 1
KR Hardkey in the DISPLAY FORMAT section.
-
MKR — 1 Softkey used to search for the minimum magnitude (in this case, max- ‘
MIN imum RETURN LOSS or best impedance match).
\

The display is now input return loss magnitude (trace one) and phase (trace two). Measurements
may be made with the markers by turning the knob to move them along the trace. Marker data
appears in the marker information block above the graticule. See Figure 2042.

Figure 2+42 Calibrated Input ( ) )

REF LEVEL  /DIV MARKER 8 983 7850.000Hz MKA +
Return Loss and ~20.000d8  2.000dB MAG (UDF)  —-31.044d8 REF LVL

~30.000deg 18.000deg MARKER 8 @83 750.000Hz

Phase Response PHASE {UDF) -3.837deg
MKA +
START
i
T
/ \; > - MKR +
/ ~—~ sTOP
\
Phase \\ e
€A
\\
MKR OF8T
\\ + SPAN
\ MKR »
Magnitude \ MAX
\ MKR +
WIN
8TART BOO 000.000Hz STOP 200 000 000.000Hz  MARKER
AMPTD 0.0dBm SEARCH
\. .
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S,,» OUTPUT REFLECTION COEFFICIENT

Next we’ll set up and measure S,,, output reflection coefficient, using the HP 35677A/B in the
REVERSE configuration.

KEY DESCRIPTION
Hardkey in the DISPLAY FORMAT section.
INPUT
‘ Softkey used to select B/R as the INPUT with the test set in the REVERSE
s22 configuration.
Hardkey in the DISPLAY FORMAT section.
MEASR
CAL
USER Disconnect the cable from the amplifier output and leave the end of
ACTION the cable open.
Softkey used to normalize the measurement as described previously.
NORMLIZE This feature may be used with an “open” termination for reflection
measurements as well as with a BNC barrel for transmission
measurements.
USER Reconnect the output of the amplifier to the PORT 2 cable.
ACTION
DISPLY Hardkey in the DISPLAY FORMAT section.
FCTN

Softkey used to display trace information in a polar format. Note that
POLAR only one trace may be on when using the POLAR display function. Trace
= two is turned off when POLAR is selected for trace one. See Figure 2943,

Figure 2¢43 Polar Display [ )
FULL SCALE 1.000dB MARKER 8 883 750.000H2 LO8
Function of PHASE REF 0.0dep MAG (UDF) -20.082d8 MAG
REF POSN 0.0deg PHASE (UDF) -2.152deg
Normalized

LIN

RF Amplifier MAQ

Output Reflection

PHASE

POLAR

IMAG

DELAY

¥

8TART B00 000.000Hz 8TOP 200 000 000.000HZ OFF
AMPTD O.0dBm

| W J
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AMPLIFIER S-PARAMETERS

Now the display shows the trace of the reflection coefficient of the amplifier output from .5
MHz to 200 MHz. Note that the marker magnitude units are in linear units. The marker may
be moved as described previously to make measurements on the trace.

COMPLEX OUTPUT IMPEDANCE

Next we’ll use the Smith chart graticule to convert reflection coefficient to complex impedance
and change the marker units from magnitude and phase to real and imaginary.

KEY

SCALE

SMITH CH ]
ON OFF

MKR

MARKER
M,P R/

DESCRIPTION

Hardkey in the DISPLAY FORMAT section.

Softkey which appears in the SCALE menu when the DISPLAY FUNC-
TION is POLAR. This softkey toggles the Smith chart on and off. Note
that the marker units change from MAG and PHASE to Z MAG and Z
PHASE, or impedance magnitude and phase. This may be changed to
read directly in real and imaginary units as shown next.

Hardkey in the DISPLAY FORMAT section.

Softkey that appears in the MARKER menu when the DISPLAY FUNC-
TION is POLAR. This softkey toggles the marker units between
Magnitude & Phase and Real & Imaginary units. Note the cor-
respondence between the Smith chart graticule and the marker units.
See Figure 2944,

Figure 2944 The Smith Chart

Marker readout in
complex impedance

( )
FULL SCALE 1.000dB MARKER 8 883 780.000Mz MARKER
PHASE REF 0.0deg Z RE (UDF) 1.1801 POSN
REF POSN 0.Odep 2 IM{UDF) -B8.0070E-3

MARKER

ON OFF

ZERO

MARKER

MKR OFST

ON OFF

REAL

OFFSET

IMAG

OFFSET

FREG

OFFSET

B8TART 500 000.000Hz 8TOP 200 000 000.000M2 MARKER

L AMPTD 0.0dBm M PRI
7

NOTE

The Smith chart graticule should be used with a FULL SCALE value
of 1.000 units. If this scale is changed the graticule may not be used
for conversion to complex impedance, but the data in the marker in-
formation block will continue to be accurate.
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THE HEWLETT PACKARD
INTERFACE BUS

WHAT IS THE HP-IB?

The Hewlett Packard Interface Bus (HP-IB) is an easy
to use, high performance bus structure that links the
HP 3577A and other instruments, desktop computers
and minicomputers into automated measurement
systems. The HP-IB is Hewlett-Packard’s implementa-
tion of the IEEE Standard 488-1978, ANS!I Standard MC
1.1 and IEC Recommendation 625-1.

HOW DOES THE HP-IB OPERATE?

All of the active interface circuits are contained within
the various HP-IB devices. The cable’s role is limited
to connecting all of the devices in parallel, so that data
can be transferred from one device to another.

Every participating device must be able to perform at
least one of the following roles: TALKER, LISTENER,
or CONTROLLER. A talker transmits data to other
devices called listeners. Most devices can perform both
roles, but not at the same time. A controller manages
the operation of the bus system by designating which
device is to talk and which device(s) are to listen at any
given time. The HP 3577A can be a talker or a listener.
It has no controller capabilities.

The minimum HP-IB system consists of one talker and
one listener without a controller. In this configuration,
data transfer is limited to one direction because one
device must be manually set to “TALK ONLY”" and the
other device must be manually set to “LISTEN ONLY"".
The HP 3577A can be set to talk only; it cannot be set
to listen only.

The full flexibility and power of the HP-IB is realized
when a controller is added to the system. An HP-IB
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controller participates in the measurement by being
programmed to:

® schedule measurement tasks
¢ set up instruments
® monitor the measurement

¢ interpret and operate upon the results

HP-IB SPECIFICATION SUMMARY

Number of Interconnected Devices:
A maximum of fifteen on one bus.

Interconnection Path/Maximum Cable Length:
Total cable length equal to two meters times
number of devices or twenty meters, whichever is
less, with a maximum of three meters seperating
any two devices.

Message Transfer Scheme:
Byte-serial, eight bit-parallel asynchronous data
transfer using a three wire handshake.

Data Rate:
One megabyte per second (maximum) over limited
distances, actual data rate depends upon the
capability of the slowest device involved in the
transmission.

Address Capability:
Primary addresses: 31 talk, 31 listen. A maximum
of one talker and fourteen listeners at one time.

Multiple controller capability:
In systems with more than one controller, only one
can be active at a time. The active controller can
pass control to another controller, but only the
system controller can assume unconditional con-
trol. Only one system controller is allowed. The
system controller is hard-wired to assume bus con-
trol after a power failure.
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BUS STRUCTURE

DEVICE A
Able to :
talk,
listen,
& control
Data Bus
> (8 signal lines)
DEVICE B
Able to [—%
talk
& listen
HANDSHAKE LINES
at B!te Transfer
ontro
(3 signsl 1lines)
DEVICE C
Able to [—%
listen
only
CONTROL LINES
Beneral Interface
~\ Management
( L/ (5 signel 1lines)
DEVICE D g
Able to —%
talk
only
DIO 1...8
DAV
NRFD
NDAC
IFC
ATN
SRAGQ
REN
EOI
Figure 3e1

Management (CONTROL) Lines.

ATN-Attention. This line is used by the active con-
troller to define how information on the data lines
(D10 1...8) will be interpreted by the other devices
on the bus. When ATN is low (true) the HP-IB is in
Command Mode and the data lines carry bus com-
mands. When ATN is false the HP-IB is in Data Mode
and the data lines carry device dependent com-
mands. In the command mode the controller is ac-
tive and all other devices are waiting for instructions.

SRQ-Service Request. This line is set low (true) by any
instrument requesting service.

REN-Remote Enable. The system controller sets REN
low and then addresses the devices to listen before
they will operate under remote control.

IFC-Interface Clear. Only the system controller can
activate this line. When IFC is set (true) all talkers,
listeners, and active controllers go to their inactive
states.

3-2

EOI-End Or Identify. This line is used to indicate the
end of a multiple byte transfer sequence or, in con-
junction with ATN, to execute a parallel polling
sequence.

THE HP 3577A AND THE HP-IB

HP 3577A HP-IB CAPABILITY

As defined by IEEE Standard 488-1978, the HP 3577A
has these characteristics:

SH1 complete Source Handshake capability

AH1 complete Acceptor Handshake capability

T5 Basic Talker; serial poll; unaddress if MLA;
Talk-Only

TE0O no Extended Talker capability

L4 Basic Listener; unaddress if MTA; no Listen
Only

LE0O no Extended Listener capability

SR1 complete Service Request capability

RL1 complete Remote/Local capability

PP1 Parallel Poll; remote configuration
capability

DC1 complete Device Clear capability

DT1 complete Device Trigger capability

CO0 no Controller capability

E1 drivers are open-collector

This list of capabilities is printed on the rear panel near
the HP-IB connector as follows:

SH1 AH1 T5 TEO L4 LEO SR1 RL1 PP1 DC1 DT1 CO E1

DATA FORMAT VS TRANSFER RATE

The HP 3577A offers three data formats for transferring
certain types of data on the bus. Data format may be
selected for the following 1/O: trace dumps, register
dumps and loads, marker data dumps, and marker posi-
tion dumps. A trace is made up of real numbers and
is defined by the INPUT key. Trace one or trace two
may be dumped (output) in any of the three data for-
mats. A register is made up of real and imaginary
numbers. There will be twice as many numbers in a
register /O as there are for a trace dump with the same
sweep resolution. Registers R, A, B, D1, D2, D3, or D4

“may be dumped or loaded in any of the three data

formats.

As described in the previous paragraph, not all HP
3577A dump and load commands may be done in more
than one type data format. It is recommended that the
ASCII format (FM1) be active unless one of these

D
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transfers is required. Each data format has a different
data transfer rate. The figures listed for transfer rate
are average times, shown here for comparison. They
were taken such that the controller was not a limiting
factor.

FM1 — Data format one is the default data format.
When FM1 is active the HP 3577A transfers data
using the ASCIlI format. Using this format the
HP 3577A can dump a trace of 401 points in approx-
imately 1.6 seconds. This format has the slowest data
transfer rate of the three.

FM2 — Data format two is the 64 bit floating point
binary specified in the IEEE draft standard P754. The
data rate for this format is faster than that of FM1
but slower than that of FM3. FM2 has the advantage
of being the same format used by HP Series 200
(98__6) computers. Using this format the HP 3577A
can dump a trace of 401 points in approximately 0.16
seconds.

FM3 — Data format three is the 32 bit floating point
binary used by the HP 3577 A fast processor. FM3 has
the fastest data transfer rate of the three data for-
mats. Using FM3 the HP 3577A can dump a trace of
401 points inapproximately 0.04 seconds. When this
format is active the HP3577A does not have to con-
vert data formats and requires half as many transfers
per data value as FM2. This format may be used for
data that is not processed outside the HP 3577A.

DIRECT PLOTTING

The HP 3577A can provide a hardcopy of the CRT
screen without using a computer. It does this by direct-
ly controlling a digital plotter connected to the HP
3577A’s HP-1B port located on the rear panel. The plot-
ter (such as the HP 7470A) must accept Hewlett-Packard
Graphic Language (HP-GL) commands. The HP 3577A
must be configured in a Talk Only mode and the plot-
ter must be configured as a Listen Only device. Refer
to SPECIAL FUNCTIONS in the REFERENCE section.

HP-B VERIFICATION

Refer to the computer operating manual and find the
section describing the HP-IB REMOTE Message. When
this message is sent to the HP 3577A, the REMOTE an-
nunciator LED on the front panel will light. If this does
not occur, recheck the cabling, the HP 3577A address,
and the syntax of the computer statement. Here are
some examples of the REMOTE message as im-
plemented by HP computers:

REMOTE 711 HP Series 80, Series 200; BASIC
rem 711 HP 9825, Series 200; HPL
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HP-IB DIAGNOSTIC MODE

The Bus Diagnostic Modes (BD1 & BD2) may be used
to find HP-IB program problems. When active, these
modes cause the HP 3577A to display menus as though
being operated from the front panel. In BD2 the pro-
gramming code received by the HP 3577A over the bus
will be left-shifted through the screen error block in a
“ticker tape’ fashion.

BDO is the default mode. Bus diagnostics are off; no
menus appear and bus codes are not displayed.
Sweep dot does not appear unless sweep time is
1 second or more. This is the fastest programming
mode.

BD1 displays all menus and updates the front panel
as though the HP 3577A were being operated from
the front panel. The HP-IB programming codes ap-
pear only when an error is encountered. When this
occurs, processing of all bus commands will halt for
three seconds to allow the programmer to read the
code that caused the error before processing con-
tinues and secondary errors are generated.

BD2 is the same as BD1 except that the HP 3577A
processes bus code at a reduced rate (one command
per second) and all programming code received on
the bus is left-shifted through the screen error block.

NOTE

The HP 3577A will interpret the carriage
return (CR) as —, linefeed as |, and EOI as
A . Binary loads (including the #1) and ASClI
register loads are not shown on the screen.

NOTE

The HP 3577A’s HP-IB buffer will hold a max-
imum of 100 characters. If the controller tries
to send more than 100, it will have to wait
for the HP 3577 A to process some of the code
before sending more. If the computer is
waiting as just described, and the HP3577A
processes a dump command, it will wait to
be addressed to talk. It is possible that both
controller and HP 3577A could end up
waiting for each other, halting all bus activi-
ty. Care should be taken in programming such
that this does not occur.
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THE HP 3577A’s HP-IB ADDRESS

TALKI/LISTEN ADDRESSES

Every HP-IB device has at least one address unless it’s
totally transparent or a Talk-Only or Listen-Only device.
Device addresses are used by the active controller in
the COMMAND MODE (ATN true) to specify who talks
(via a Talk Address) and who listens (via Listen Ad-
dresses). There may be only one talker addressed (by
the controller) to talk at any time. Talk and Listen ad-
dresses are the same on the HP 3577A.

VIEWING THE HP 3577A’s HP-IB ADDRESS

The HP 3577A’s HP-IB address is set to eleven (11) at
the factory. To display the address of the HP 3577A:

1 Press the “SPCL FCTN” hardkey

2 Press the “HP-IB ADDRESS” softkey (top item in
the display menu). The address will appear in the
entry block. See Figure 3¢2.

s =

REF LEVEL /D1V MARKER 400 080 000.000Hz HP-18
0.000dB 10.000d8 MAG (8214) -88.208dB ADDRESS

TALKONLY
| ON OFF
- 44

CONF

TEST

BEEPER

ON OFF

SERVICE

DIAG

8 PARMS

ON OFF
i 2 R T Vi ud
h."i A b ald i ‘I,n.lhu Uml i ulﬂl"hll.
S8TART 4100 000.000Mz 8TOP 200 000 000.000H2

AMPTD 18.0dBm
\. J

Figure 32
SETTING THE HP 3577A’s HP-IB ADDRESS

Every device on the HP-IB must have a unique address.
The HP 3577A address can be set to any address from
zero (0) to thirty (30), inclusive. When choosing an ad-
dress, remember that the controller also has an address
(typically 21). To change the HP-IB address:

1 Press the “SPCL FCTN” hardkey

2 Press the “HP-IB ADDRESS” softkey to display
the current HP-1B address.

3 Press the appropriate keys in the numeric keypad
for the new address. Note the change in the entry
block.
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4 Press the “"ENTER” softkey.

The HP 3577A’s HP-IB address is stored in a non-volatile
memory; there are no address switches. If the contents
of this memory are destroyed, the HP-IB address
defaults to eleven (11). Under normal circumstances,
the non-volatile memory should retain its data for up
to five years. This time is not specified and no warran-
ty is stated or implied.

Use the following table if you are using a controller that
requires the talk and listen addresses:

HP-IB ADDRESSES

TALK LISTEN
SPACE ¢

DEVICE ADDRESSES
0

@ N R W =

— e )
W N oo P
++
i

[ NS NG R G G G G Y
= O v &N O W»n

1%

W NN NN NN NN —
QO W oo N AW N ES
> X~ N<XxZST<CAwwILTOZIrX—=—IOTmOTNn®>>O
VIl A~ - ©® NGOG B WN = O —

t (ASCII character)
¥t  (HP 3577A factory setting)
1t (usually the controller)

The Talk and Listen addresses are ASCIl characters.
When a device receives one of these characters while
ATN is true, it will become addressed. The ASCII
character 2 will unaddress all devices. The Device ad-
dress (set from the HP 3577A front panel) is used by
most newer HP-1B computers which automatically send
the Talk and Listen address characters.

f

v

>
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BUS MESSAGES

The interface system operates in either of two modes:
COMMAND MODE (ATN true) or DATA MODE (ATN
false). If an HP computer is used, the bus management
lines will be configured automatically and all necessary
command strings will be issued.

BUS COMMANDS

In the Command Mode special codes known as ““bus
commands” may be placed on the HP-IB. These com-
mands have the same meaning in all HP-IB systems.
Each device is designed to respond to those commands
that have a useful meaning to the device and ignore
other bus commands. The HP 3577A will respond to the
following commands as described. The three-letter com-
mand abbreviations refer to IEEE 488 nomenclature.

ABORT ljO

Abort Input/Output (IFC; interface clear) is an uncon-
ditional assumption of control of the bus by the
system controller. All bus activity halts and the HP
3577A becomes unaddressed. This does not clear the
HP 3577A HP-IB command buffer.

Example for HP Series 200 computers, in BASIC:

ABORT 7

CLEAR LOCKOUT/SET LOCAL

This command removes all devices from the local
lockout mode and returns them to local (front panel)
control. The only difference between this bus
message and the LOCAL message is how it is
addressed.

Example for HP Series 200 computers, in BASIC:

LOCAL 7 (Clears LOCAL LOCKQOUT and enables front
panel keys)

DEVICE CLEAR

The CLEAR command may be addressed {SDC;
selected device clear) or unaddressed (DCL; device
clear). When this command is received by the HP
3577A it will clear the HP-IB command buffer, reset
the SRQ line (if pulled low by the HP3577A), and
abort any data input or output. This interrupts bus
activity and gains control of the analyzer, no matter
what it may be doing. It does not preset the 3577A.
It is good practice to begin programs with this
command. See the examples that follow.

REMOTE OPERATION

Examples for HP Series 200 computers, in BASIC:

CLEAR 7 (UDC; clears all devices on computer port
seven)
CLEAR 711 (SDC; clears device addressed eleven on
port seven)

LOCAL

LOCAL (GTL; go to local) returns control of the listen-
ing device to the local (front panel) state. The
REMOTE LED on the front panel extinguishes if the
instrument was in remote prior to the local command.
The HP-IB buffer is not cleared on the HP 3577A.
Also, any dump or load in progress will not be
aborted.

Example for HP Series 200 computers, in BASIC:

LOCAL 711 (Local lockout still active if returned to
REMOTE)

NOTE

This command is not identical to pressing the
LCL front panel key on the HP 3577 A. Press-
ing the key will clear the HP-1B buffer of all
pending commands.

LOCAL LOCKOUT

LOCAL LOCKOQUT (LLO) disables the LOCAL key of
all devices on the bus to secure the system from
operator interference when in remote control. After
this command is issued the only way to return to front
panel operation from remote control is with a LOCAL
command from the controller. Local lockout will not
change the local/remote status of the instrument.
Local lockout is disabled by a universal (unaddress-
ed) LOCAL command on the bus.

Example for HP Series 200 computers, in BASIC:

LOCAL LOCKOUT 7

PARALLEL POLL

PARALLEL POLL is a command issued by the con-
troller in response to the SRQ (service request)
management line being pulled low (true). Since any
instrument could have pulled SRQ the controller
must poll them all to find which requested service.
The parallel poll commands each device to send its
Request Service bit (RQS; part of the Status Byte) on
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one of the eight data lines. The Parallel Poll Con-
figure (PPC) command determines data line and
logical sense used.

Example for HP Series 200 computers, in BASIC:

Var=PPOLL(7)

PARALLEL POLL CONFIGURE

The PARALLEL POLL CONFIGURE command (PPC)
programs the logical sense and data line used by a
specified device to respond to a parallel poll. The
configure word is coded as shown in Figure 3¢3. The
three least significant bits determine the data bus line
for the response. The fourth bit determines the logical
sense of the response.

Decimal ‘ Binary
2 0010
9 1001

‘ —I:—data line number
sense bit

Example for HP Series 200 computers, in BASIC:

PPOLL CONFIGURE 711;2 (put RQS bit on DIO line 2
Sense: 0 = RQS true)

PPOLL CONFIGURE 711;9 (put RQS bit on DIO line 1
Sense: 1 = RQS true)

PASS CONTROL

Pass Control (TCT; take control) shifts system con-
trol from one controller to another. Since the HP
3577 A has no controller capability, it cannot respond.

REMOTE

REMOTE may be used to address the HP 3577A to
listen. When this command is issued, the REMOTE
front panel LED illuminates and the front panel is
disabled except for the LCL key. If LOCAL LOCKOUT
is active the LCL front panel key is also disabled.

Examples for HP Series 200 computers, in BASIC:

REMOTE 7 (switches all devices on port seven from
local to remote)
REMOTE 711 (switches device addressed eleven from
local to remote)
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SERIAL POLL

SERIAL POLL is a command to dump the status byte
on the bus. Encoded in the eight bits of the status
byte are the states of several HP 3577A operating
conditions. See “THE STATUS BYTE.”

Examples for HP Series 200 computers, in BASIC:

Var=SPOLL(711)
IF Var THEN ... (Checks for the zero state)

Another example:

IF BINAND(SPOLL(711),16) THEN ... (Checks
state of bit five)

SERVICE REQUEST

The Service Request (SRQ) line is one of the five bus
management lines that go to every device on the bus,
along with eight data lines and three handshake lines.
It may be used by one or more devices to indicate
the need for attention from the controller and can
act as an interruption of the current sequence of
events. Typically, SRQ indicates information is ready
to transmit and/or an error condition exists. When the
HP 3577A issues an SRQ it also sets bit #6 of the
Status Byte. Bit 6 is the RQS (Require Service) bit,
sometimes referred to as the “status bit” in connec-
tion with a poll.

If properly configured, the controller will stop and
poll when it senses the SRQ. A serial poll returns each
device’s status byte, one device at a time. A parallel
poll returns all (up to eight) device’s status bits
simultaneously; each instrument responding on one
of the eight data lines. When the HP 3577A is polied
it will clear the RQS bit and the SRQ line.

Any of the bits in the Status Byte may initiate an SRQ.
The Status Byte may be masked such the user may
select which bits cause the HP 3577A to set the SRQ
line (see the Status Byte).

TRIGGER

The HP 3577A responds to the TRICGER bus command
(GET, group execute trigger) as it would to any other
external trigger; by beginning a sweep or, in the case
of CW SWEEP TYPE or MANUAL SWEEP MODE, tak-
ing @a measurement. TRIGGER may be sent to a selected
device or all devices addressed to listen on the HP-IB.
The HP 3577A must be addressed to listen and in the
“WAIT TRIG” state before the trigger message is sent.
If the last statement left the HP 3577A addressed to




‘

wees

listen and settling is complete, it’s ready for a trigger.
If not, or if several devices are to be triggered
simultaneously, a SEND command may be used to ad-
dress the listeners. See Bit B4 of The Status Byte.

Examples for HP Series 200 computers, in BASIC:

SEND 7;UNL MTA LISTEN 11,17,22
TRIGGER 7

UNL = UNLISTEN; unaddresses all listeners

MTA = MY TALK ADDRESS; the controller ad-
dresses itself to talk

LISTEN 11,17,22; addresses devices whose addresses
are 11,17, and 22 to listen

Another example:

ASSIGN @Listeners TO 702,707,711
TRIGGER @Listeners

DEVICE DEPENDENT COMMANDS

In the Data Mode special codes known as ““device
dependent commands” may be placed on the HP-I1B.
These commands have meaning for a specific instru-
ment. They can configure the instrument, tell it to take
a measurement, dump or load data, or define error
reporting conditions, and are meaningless for other
instruments.

Device dependent commands and front panel key func-
tions have a one-to-one relationship for all but the
HP-1B-only commands. For example, DF5 is the remote
equivalent of pressing the PHASE softkey in local. Ex-
ceptions to this rule are:

Front panel functions not allowed in remote operation:

HP-IB Address Viewing and Selection

Remote functions not allowed from the front panel:

Data Dumps

Load Data

User defined graphics

User defined annotation

User defined menus

Bus code diagnostics

Control of Settling Time value

Device dependent commands may be sent to the HP
3577A by using the BASIC command “OUTPUT” as
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shown in the following examples for HP Series 200
computers;

OUTPUT 711, FSW;” (Full sweep)

QUTPUT 711;DF5;” (Display Function 5 is PHASE}
OUTPUT 711;”FRA 2 MHZ;” (Start Frequency = 2 MHz)
OUTPUT 711,”DRA;” (Dump Register A)

OUTPUT 711,"DF7,;FRA 1 MHZ;FRB 10 MHZ;SAM 0 DBM;TKM;DRA;”

“Display Function = Log Mag:| |
Start Freq = 1 MHz

Stop Freq = 10 MHz
Source Amplitude = 0 dBm
Take measurement

Dump Register A

A delimiter should be used after all commands when there
are multiple commands per line. Delimiters are semicolons
(), linefeeds (LF), and <EOI> (pulling the EOIl bus manage-
ment line). Separators, such as spaces and commas, may
be used instead of delimiters, but using semicolons or LF
characters between commands enables the HP 3577A to
do a better job of error reporting. A delimiter is required
to terminate a numeric entry. The HP 3577A accepts up-
per or lower case letters over the bus.

DEFINITIONS

A SELECT COMMAND is a two-letter prefix followed by
a qualifier digit that selects a particular state of that
function.

Example: the HP-IB code for PHASE (display function 5)
is DF5.

IMMEDIATE EXECUTION COMMANDS execute a given
operation when issued. They require no other data.
Example: Instrument Preset is IPR.

DATA ENTRY COMMAND is a three part command that
enters a value for one of the parameters. The three parts
are: prefix (the parameter to be changed by the data en-
try), data (numbers), and suffix (units for the new value).
Source amplitude (SAM) is an example of a data entry
command.

Example: OUTPUT 711;”SAM 0 DBM,”

HP 3577A Program Codes have been categorized into five
distinct groups to help explain them. These are:

SOURCE

RECEIVER

DISPLAY FORMAT
INSTRUMENT STATE
HP-IB ONLY
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DISPLAY FORMAT

Function

TRACE 1
TRACE 2

DISPLAY FUNCTION
Log Magnitude
Linear Magnitude
Phase
Polar
Real
Imaginary
Delay
Trace Off
Delay Aperture menu
Aperture 5% of span

Aperture 1%
Aperture 2%
Aperture 4%
Aperture 8%

of span
of span
of span
of span

Aperture 16% of span
Return

INPUT
Input = R
Input = A
Input = B
Input = AR
Input = BR
Input = D1
Input = D2
Input = D3
Input = D4
Return
User Defined Input
Input = S
Input = S,
Input = S,
Input = S,
Copy Input

Test Set Forward
Test Set Reverse

SCALE
Autoscale
Reference Level (entry)
Scale /DIV (entry)
Reference Position (entry)
Reference Line Off
Reference Line On
Copy Scale
Phase Slope {entry)
Phase Slope Off
Phase Slope On
Polar Full Scale (entry)
Polar Phase Ref (entry)
Smith Chart Off
Smith Chart On

MARKER
Marker Position (entry)
Marker Off
Marker On
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HP4B code

TR1
TR2

DSF *
DF7
DFé6
DF5
DF4
DF3
DF2
DF1
DFO
DAP *
AP1
AP2
AP3
AP4
AP5
AP6
RET *

INP *
INR
INA
INB
IAR
IBR
ID1
D2
ID3
ID4
RET *
uD1
11
121
112
122
CPI
TSF
TSR

SCL *
ASL
REF
DIV
RPS
RLO
RL1
(¢
PSL
PSO
PS1
PFS
PPR
GTo
GT1

MKR *
MKP
MRO
MR1

* Use not required. The only function of this code is to display a menu

(if bus diagnostics are on).

Zero Marker

Marker Offset Off

Marker Offset On

Marker Offset (entry)
Marker Offset Freq (entry)
Marker Offset Amp (entry)
Marker Coupling Off
Marker Coupling On

Polar Mag Offset (entry)
Polar Phase Offset (entry)
Polar Real Offset (entry)
Polar Imag Offset (entry)
Polar Marker Units (Ref/lm)
Polar Marker Units (Mg/Ph)

MARKER -

MKR—Reference Level
MKR—Start Frequency
MKR—Stop Frequency
MKR —Center Frequency
MKR Offset—Span

MKR —Max

MKR—Min

MARKER SEARCH menu
MKR Target Value (entry)
MKR — Right for Target
MKR — Left for Target
Return

MKR — Full Scale

MKR — Polar Phase Ref

STORE DATA

Store in register D1
Store in register D2
Store in register D3
Store in register D4
Store and Display

User defined store
Store to D1

Store to D2

Store to D3

Store to D4

MEASUREMENT CALIBRATION

Normalize
Normalize (Short)
Calibrate, Partial
Calibrate, Full
Continue Calibration

DEFINE MATH

Constant K1, Real
Constant K1, Imaginary
Constant K2, Real
Constant K2, Imaginary
Constant K3, Real
Constant K3, Imaginary
Define Function
Function F1

Function F2

Function F3

Function F4

Function F5

Math term for input R
Math term for input A
Math term for input B
Math term for storage reg

ZMK
MO0
MO1
MKO
MOF
MOA
Coo
co1
PMO
PPO
PRO
PIO
MRI
MMP

\'1

®
RSN N NS NI EEE NN EEE NN BN NN EEEEEEEENN

MKG *
MTR
MTA
MTB
MTC
MOS
MTX
MTN
MSM *
MTV
MRT
MLT
RET *
MTP
MPF

STO *
SD1
SD2
SD3 i
SD4
STD
uDSs
D1
TD2
D3
TD4

CAL *
NRM
NRS
CPR
CFL
CGOo

DEN *
KR1
K
KR2
KI2
KR3
KI3
DFC *
UF1
UF2
UF3
UF4
UF5

e

b

[wl--Tb
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Math term for constant K
Math term for function F
Math bracket (
Math function plus +
Math function minus -
Math function multiply *
Math function divide I
Math bracket )
Return RET *
DATA ENTRY SECTION COMMANDS
Increment (up arrow) IUP
Decrement (down arrow) IDN
Continuous Entry (knob) Off CEO
Continuous Entry (knob) On CE1
Entry Off HLD
DISPLAY FORMAT SUFFIX UNITS
dBm DBM
dBV (rms) DBV
dB relative DBR
Volt (rms) \Y
milli-Volt (rms) MV
micro-Volt (rms) uv
nano-Volt (rms) NV
degrees DEG
degrees/span DSP
radians RAD
radians/span RSP
seconds SEC
milliseconds MSC
microseconds uscC
nanoseconds NSC
percent %
degrees/span DsP
radians/span RAP
MHz MHZ
kHz KHZ
Hz HZ
exponent E

USER DEFINED INPUT (UDI) uses the same terms and math
functions as UDF {user defined function).

Example:
10 OUTPUT 711,”UDI (B/RUK1-B/RY”’

COPY INPUT (CPI) will copy the INPUT definition of the
inactive trace into that of the of the active trace as follows:

1. Trace one active

2. Output CPI

3. INPUT definition of trace one is now the same
as trace two

TEST SET FORWARD AND REVERSE (TSF & TSR) are used
to configure a HP 35677A/B S-Parameter Test Set connected
to the HP 3577A. The INPUT definition should be user defin-
ed (to avoid an error message). If you wish to control the
test set while using one of the standard input definitions,
enter it under UDI.

Example:

10 OUTPUT 711;“UDI R;TSR;”

* Use not required. The only function of this code is to display a menu

(if bus diagnostics are on).

REMOTE OPERATION

COPY SCALE (CPS) will copy reference level and /DIV
parameters of the inactive trace into those of the active
trace if the DISPLAY FUNCTION units of both traces are
compatible.

MARKER POSITION (MKP) is a prefix for a data entry. The
data will be a bin number. The number of bins in a sweep
depends on the sweep resolution (in a frequency sweep) or
number of steps (in an amplitude sweep). The default
numbers of bins in a sweep are 401 (0 through 400) for fre-
quency sweeps and 101 (0 through 100) for amplitude
sweeps. MKP is the prefix used to position the marker at
a specific bin. This bin number may be calculated using
the following formula:

Bin number = X (points per sweep)

span

Where: f_ is the frequency of the new marker position

f . is the start frequency

span is the frequency span
points per sweep is the sweep resolution

This number should be an integer < 401. If the result is
not an integer you probably picked a frequency for f,
that is not one of the sampled frequencies for the sweep.
The HP 3577A will round any fraction received with MKP.
If the number is > 401 a “NUMBER OUT OF RANGE”
error message will be generated.

USER DEFINED STORE (UDS) and TD1-TD4 are used
together to define and store data (traces).

Example:
10 OUTPUT 711;“UDS D3-A/R*D4 TD3;”

Note that a register name may appear as part of the defini-
tion and as the destination register. A destination register
must appear after the definition.

USER DEFINED FUNCTIONS 1 THROUGH 5 (UF1-UF5) are
used to enter definitions as shown in the following:

Example:

10 OUTPUT 711;,“UF3 D4*A/R+ D3;”
20 OUTPUT 711,“UF4 (AJR-D2)F3;”

Note that functions may be defined in terms of lower
numbered functions. Thus F1 cannot be a function of
another user defined function but F5 could be a function
of any of the first four.

CONTINUOUS ENTRY OFFION (CE0 & CE1) corresponds
to the MARKER and ENTRY modes of the knob where CEQ
= MARKER and CE1 = ENTRY.

3-9



REMOTE OPERATION

SOURCE SOURCE SUFFIX UNITS
dBm DBM
Function HP-IB code dBV (rms) DBV . )
. Volt (rms) \Y o
SWEEP TYPE STY milli-Volt (rms) MV
Linear Sweep ST1 micro-Volt (rms) uv u
Alternate Sweep ST2 nano-Volt (rms) NV
Log S.weep ST3 seconds SEC .
Amplitude Sweep ST4 milliseconds MSC
w ST5 MHz MHZ n
Sweep Direction Up SuUP kHz KHZ
Sweep Direction Down SDN Hz HZ
SWEEP MODE SMD * exponent £ =
Continuous SM1 . , .
Single Sweep SM2 STEP TIME (SMT) is a data entry prefix for sample time .
Manual Sweep SM3 used for amplitude sweeps. The default value for this
Manual Frequency (entry) MFR parameter is 0.05 seconds per step. B
Manual Amplitude (entry) MAM
Marker — Manual MTM Example: .
SWEEP TIME STM * 10 OUTPUT 711;”ST4;SMT .1 SEC;” 1 ST4 is amptd sweep k
Sweep Time (entry) SWT .
Step Time (entry) SMT SAMPLE TIME (MSR) is a data entry prefix for sample
Sample Time (entry) MSR time for the manual sweep mode and CW sweep type. »
FREQUENCY FRQ * The default value for this parameter is 0.05 seconds per
Source Frequency (entry) SFR sample. .
Start Frequency (entry) FRA ’
Stop Frequency {entry) FRB Example: .
Center Frequency (entry) FRC 10 OUTPUT 711;“SM3;MSR 1 SEC;”” | SM3 = Manual sweep mode
Frequency Span (entry) FRS
FRC Step size (entry) CFs FREQUENCY STEP SIZE (FST) is a data entry prefix us- o
Sweep Resolution menu SRL * . R
Freq Swp Res 51 pts/span RS1 ed only when the source is operated at a single frequen- ~-.
Freq Swp Res 101 pts/span RS2 cies as with CW or amplitude sweep types or the manual
Freq Swp Res 201 pts/span RS3 frequency sweep mode. .
Freq Swp Res 401 pts/span RS4 .
Return RET * TRIGGER AND RESET (TRG & RST) Where the front
Full Sweep FSW L .
Freq Step Size (entry) FST panel has one key, labeled TRIG/RESET, functioning as
both trigger (for single sweeps) and reset, the HP-1B has
AMPLITUDE AMP * separate commands for each function. Sweep control [ ]
iourcs Am;"t“de (entry) i’;:‘ is done the same in remote as local. RST resets the
t .
cgfr Ttreig S‘zir(:: y) cTs sweep in all sweep modes, and TRG may be used to .
Start Amp'“tude (entry) AMA trigger single sweeps. RST also initiates settling even if
Stop Amplitude (entry) AMB more commands are waiting in the HP-IB buffer. Other .
Steps/Sweep menu NST * commands do not initiate settling until the command
Number of steps = 6 NS1 buffer is empty. RST is useful for decreasing the time ]
Number of steps = 11 NS2 . .
Number of steps = 21 NS3 required to prepare for a sweep by overlapping settl-
Number of steps = 51 NS4 ing and other HP-IB operations. |
Number of steps = 101 NS5
Number of steps = 201 NS6 .
Number of steps = 401 NS§7
Return RET * -
Full Sweep FSw N
TRIGGER MODE TRM * B
Free Run TG1
Line Trigger TG2 .
External Trigger TG3
Immediate TG4 o -
SWEEP TRIGGER TRG/ TRG .»
SWEEP RESET } RESET RST .
3-10 * Use not required. The only function of this code is to display a menu
(if bus diagnostics are on). -
|
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REMOTE OPERATION

Example:
10 !
20 I ‘RST’TRG’ Use of Reset and Trigger commands
30 !
40 ! This example program will take measurements at 1, 2, 3, 4, and
50 I 5 MHz and dump the data to the computer.
60 !
70 1 First, set up the instrument state and take a measurement
80 !
90 OUTPUT 711;”IPR;ST5;SM2;SFR 1 MHZ;TKM;” | Set up 1st freq
100 FOR I=2TO 5
110 LOOP
120 EXIT IF BINAND(SPOLL(711),4) 1 4=B2 of Status Byte
130 END LOOP ! Loop until Meas is
140 ! Complete
150 !
160 OUTPUT 711;“SFR;”;1;MHZ;RST;DM1;TRG;” ! Start settling for
170 ENTER 711;Mkr_Mag ! next meas and dump
180 ! data for previous
190 I meas. This allows
200 | settling to occur
210 ! during the data dump
220 !
230 PRINT “MARKER MAGNITUDE AT”;I-1;"MHz =" ;Mkr_Mag;"'dB”
240 !
250 NEXT | ! When this FOR/NEXT
260 ! loop is done 5 MHz
270 ! has been set up but
280 I no data dumped.
290 LOOP
300 EXIT IF BINAND(SPOLL(711),4) I Wait for Meas
310 END LOOP I Complete, again
320 OQUTPUT 711;"DM1,” ! Dump 5 MHz data
330 ENTER 711;Mkr_Mag
340 PRINT “MARKER MAGNITUDE AT”;I-1;"MHz =";Mkr_Mag;" "dB"
350 END

311
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REMQTE OPERATION .
RECEIVER INSTRUMENT STATE B
Function HP-IB code Function HP-IB Code ’ .
RESOLUTION BW RBW * SPECIAL FUNCTIONS SPC * .
Resolution BW 1 Hz BW1 Confid. (self) test menu SLF *
Resolution BW 10 Hz BW2 Self test channel R STR .
Resolution BW 100 Hz BW3 Self test channel A STA
Resolution BW 1 kHz BW4 Self test channel B STB
Auto Bandwidth Off AUO Return RET * .
Auto Bandwidth On AU1 Beeper off BPO
Beeper on BP1 .
AVERAGE AVE * Service Diagnostics menu SDG *
Averaging Off AVO Source Leveling off SLo
N=4 AV1 Source Leveling on SL1 -
N=8 AV2 Settling Time off SEQ
N=16 AV3 Settling time on SE1 ]
N=32 AV4 Synthesizer Diag off sYo
N =64 AV5 Synthesizer Diag on sy1 .
N=128 AV6 Display Test Pattern DTP o
N=256 AvV7 Trace Memory Test ™T
ATTENUATION ATT * rast Processor Test FPT .
. /O port test PRT
Attenuatfon R=0dB AR1 More Serv Diag menu MOR * .
Attenuation R = 20 dB AR2 Display M Test DST
. play Memory Tes
Attenuation A = 0 dB AA1 Software Revision message SRV
Attenuation A = 20 dB AA2 Return RET * .
Attenuation B = 0 dB AB1 S-Parameters Off SPO
Attenuation B = 20 dB AB2 S-Parameters On SP1 .
impedance R = 50 Q IR1
Impedance R = 1 MQ IR2 SAVE INSTRUMENT STATE SAV *
Impedance A = 50 Q 1A1 Save state in register 1 sV1 .
Impedance A = 1 MQ 1A2 Save state in register 2 sv2 '/
Impedance B = 50 Q 181 Save state in register 3 sv3 .
Impedance B = 1 MQ I1B2 Save state in register 4 sv4
. Clear Trip, Receiver CTR Save state in register 5 SV5 .
LENGTH LEN * RECALL INSTRUMENT STATE RCL *
Length R (entry) LNR Recall old (last) state RLS .
Length R Off LRO Recall register 1 RC1
Length R On LR1 Recall register 2 RC2
Length A (entry) LNA Recall register 3 RC3 .
Length A Off LAO Recall register 4 RC4
Length A On LA1 Recall register 5 RC5 .
Length B (entry) LNB )
Length B Off LBO INSTRUMENT PRESET IPR .
Length B On LB1
Length Step Size (entry) LNS PLOT MENU PLM ™
Plot all PLA B
RECEIVER SUFFIX UNITS Plot trace 1 PL1
Plot trace 2 PL2 .
meters MET Plot graticule PLG
centimeters ™ Plot characters PLC
seconds SEC Plot trace 1 marker PM1 .
milliseconds MscC Plot trace 2 marker PM2
microseconds usc Configure Plot menu CPT * B
nanoseconds NsC Trace 1 linetype (entry) TIL '
exponent E Trace 2 linetype (entry) T2L
Trace 1 pen number (entry) TP .
Trace 2 pen number (entry) T2P
Graticule pen no. (entry) PGP .
Pen speed fast (max) PNM
Pen speed slow PNS .
Set plot config to default PLD ‘,/
Return RET * .
312 * Qse not r_equired_. The only function of this code is to display a menu
(if bus diagnostics are on). .
|
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PLOTTING VIA HP-IB

HP-IB PLOT commands are a special programming
case. To control a plotter directly, the HP 3577A must
become a talker. Only one talker is allowed on the bus
at a time so the controller must be programmed to
release the bus. The HP 3577A must be manually con-
figured with TALK ONLY OFF, as with any remote con-
trol operation. The following examples execute a PLOT
ALL command. They assume that the analyzer’s address
is eleven and the plotter’s address is thirty.

Example for the HP Series 200 computers:

10 SEND 7; UNLMTA LISTEN 11 DATA “"PLA” UNL MTA TALK 11
LISTEN 30 DATA

Example for the HP Series 80 computers:

10 SEND 7; UNL MTA LISTEN 11 DATA “PLA” UNL MTA TALK 11
LISTEN 30
20 RESUME 7

SEND 7 — selects the HP-1B interface at address seven

UNL — unlisten; unaddresses all listeners

MTA — my talk address; controller addresses itself to talk; this
command will also unaddress all talkers

LISTEN 11 — addresses device at address eleven to listen
DATA “PLA” — outputs the characters in quotes on the HP-IB
UNL — unlisten

MTA — my talk address

TALK 11 — addresses device at address eleven to talk

LISTEN 30 — addresses device at address thirty to listen
DATA — releases the bus for the data transfer (Series 200)
RESUME 7 — releases the bus for the data transfer (Series 80)

If the HP 3577A is unaddressed as the talker by the bus
controller during a plot, the plotting process can be
resumed if the HP 3577 A is readdressed to talk and was
NOT addressed to listen (with a byte transmitted) in the
interim. It is the responsibility of the bus controller to
transmit its UNTALK command so that the handshake
in progress is completed and data is not lost. Actions
that will terminate a PLOT are: addressing the HP 3577A
to LISTEN (and sending a data byte), sending a Univer-
sal Clear, sending a Selective Device Clear, or an in-
valid handshake.

If the plot is aborted via the HP-IB, the plotter pen is
left in the carriage at its most recent position. If the
plot is aborted from the front panel, the pen is returned
to its stall and the carriage moved to the P1 position,
allowing full view of the plot on plotters that roll the
paper in and out for one axis of movement.

PEN SPEED. The bus code PNM (pen speed fast) allows
the plotter to run at its maximum (default) velocity. This
speed is dependent on the plotter used. The bus code
PNS (pen speed slow) causes.the plotter pen velocity
to be ten centimeters per second.

HP-1IB ONLY COMMANDS

REMOTE OPERATION

Function

Settling Time Entry

Dump register A

Dump register B

Dump register R

Dump register D1

Dump register D2
Dump register D3
Dump register D4
Dump trace 1

Dump trace 2

Dump marker 1

Dump marker 2

Dump marker 1 position
Dump marker 2 position

Dump state (learn mode‘out)

Dump status

Dump average number
Dump key or knob
Dump characters
Dump Instrument ID

Load register A

Load register B

Load register R

Load register D1

Load register D2

Load register D3

Load register D4

Load state (learn mode in)

Graticule off
Graticule on
Characters off
Characters on
Annotation off
Annotation on
Annotation Clear
Menu off

Menu on

Menu clear

ASClI data format

64 bit IEEE data format
32 bit HP 3577A binary
Bus diagnostics mode off
Bus diagnostics on, fast
Bus diagnostics on, slow

Enter Menu (user defined)
Enter Annotation

Enter Graphics

Clear Keyboard Buffer
Take Measurement

Set SRQ Mask

Error Reporting mode 0
Error Reporting mode 1
Error Reporting mode 2
Error Reporting mode 3
Send SRQ

HP-IB code

STE

DRA
DRB
DRR
DD1
DD2
DD3
DD4
DT1
DT2
DM1
DM2
MP1
MP2
LMO
DMS
DAN
DKY
DCH
IiD?

LRA
LRB
LRR
LD1
LD2
LD3
LD4
LMI

GRO
GR1
CHO
CH1
ANO
ANT1
ANC
MNO
MN1
MNC

FM1
FM2
FM3
BDO
BD1
BD2

ENM
ENA
ENG
CKB
TKM
SQM
ERO
ER1
ER2
ER3
SRQ

313
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The following two example programs demonstrate methods used to recognize the end of a plot
process. Either of two bits in the Status Byte are used to trigger SRQ; BO (End Of Transfer) or B4

(Ready).

100 !

110 ! Controller responds to plot completion by polling the bus

120 ! CONTROL lines (SRQ=1024) pulled by the instrument’s EOT

130 | bit.

140 !

150 Adrs=711 1 3577A address

160 Plotter=705 I Plotter address

170 Done__bit=1 ! End Of Transfer bit (B0) = 1
180 !

190 OUTPUT Adrs;”’SQM “;Done__bit ! Unmask EOT bit

200 !

210 REPEAT

220 X=SPOLL(Adrs) I SPOLL to clear previous EOT bit
230 UNTIL NOT BINAND(X,Done__bit)

240 !

250 | Next, start the plot.

260 ! P < \\ g

280

/270
\/TALKQ\drs MOD 100\/DATA

!

N\ / - N
SEND 7,UNL MTA LISTENQ\drS MOD 100 DATA “PLA” LISTEN Plotter MOD 100

s

314

290 DISP “WAITING FOR PLOT COMPLETION”
300 LOOP
310 STATUS 7,7;X ! Read bus control and data lines
320 EXIT IF BINAND(X,1024) ! Check for SRQ asserted
330 END LOOP
340 !
350 Plot__done:DISP “PLOT IS COMPLETE.”
360 BEEP
370 X=SPOLL(Adrs) ! Clear SRQ
380 OUTPUT Adrs;”SQM 0~ ! Reset mask to default
390 !
400 END
100 !
110 ! Controller responds to plot completion using interrupts
120 ! and the instrument’s ‘Ready’ bit
130 |
140 Adrs=711 1 3577A address
150 Plotter=705 ! plotter address
160 Done__bit=16 ! ‘Ready’ =16
170 !
180 OUTPUT Adrs;”SQM “;Done__bit 1 Unmask Ready bit
190 !
200 OUTPUT Adrs;””PLA” I Get ready to plot. Plot won’t start
210 ! until the 3577 is addressed to talk
220 !
230 REPEAT
240 X=SPOLL(Adrs) ! SPOLL to get rid of previous Ready
250 UNTIL NOT BINAND(X,Donebit)
260 !

I B BN NN EEBENEBEEREEBEEBEEEEEERENEENEENEBRBERENEBNEIMN.

.



270
280
290
300
310

!
!

plotting

320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470

!
!

Next, enable the SRQ interrupt and start the plot.

ENABLE INTR 7;2
ON INTR 7 GOTO Plot__done

SEND 7;UNL MTA LISTEN Plotter MOD 100 TALK Adrs MOD 100 DATA I Start

DISP “WAITING FOR PLOT COMPLETION"
LOOP

Wait indefinitely for plot completion
END LOOP

Plot__done:DISP “PLOT IS COMPLETE.”
BEEP

X=SPOLL(Adrs)

OUTPUT Adrs;”SQM 0”

END

!
!

!

Allow Service Request to interrupt

REMOTE OPERATION

Turn interrupt ‘ON’

Clear the interrupt condition

Resets mask to default condition

SETTLING TIME ENTRY (STE). Settling time may be
entered over the HP-1B. Each bandwidth has a settling

time associated with it. When a new bandwidth is

selected its associated settling time will be active. These
new values for settling time are not saved with instru-
ment state and will be cleared by a PRESET or turning
off power. The default values for settling time are

Example:

if bus diagnostics mode one is used as follows:

OUTPUT 711,BW3;BD1;STE 3 SEC;”

DUMP/LOAD REGISTER. The receiver input registers R,
A, and B, and the storage registers D1, D2, D3, and D4
contain twice as many numbers as there are points in
the active sweep resolution. Each point on the trace is

shown in the following table: K}E\f C derived from a register bin containing a complex
Res BW = 1 kHz 22 ms 9’0 s number (represented by two real numbers). In the
Res BW = 100 Hz 55 ms £2.05 ™ default sweep resolution of 401 points per sweep there
Res BW = 10 Hz 370 ms 397, %‘/M will be 401 complex numbers. The HP 3577A will dump
Res BW = 1 Hz 3.707 s 37247 wh 401 real and 401 imaginary numbers in the form real

To enter a new value for the settling time parameter,
select the resolution bandwidth before entering the new
settling time. Settling time values may range from one
millisecond to-16-383-seconds. For zero settlingf'f[rﬁD
(urn settling time off (SEQ). The currentvalte of the set-

tling time parameter will appear in the data entry block

(bin one), imaginary (bin one), real (bin two), imaginary

(bin two), ... The same methods apply for the “‘number
of steps” sweep resolution used in amplitude sweeps.
Register 1/O may use any of the three data formats FM1,
FM2, or FM3. The example that follows shows how
register data may be dumped to the computer/controller
and loaded into the HP 3577A in each of the three data
formats.

!
!

array of 401x4 elements
Na = Network Analyzer

Example:
10 !
20 I Dump and Load Registers using all 3 data transfer formats
30 !
40 REAL Real__array1(0:801),Real__array2(0:101)
50 INTEGER Integer__array(0:3,0:400)
60 ASSIGN @Na TO 711,FORMAT ON
70 OUTPUT @Na;”1PR;SM2;TKM;”

TKM = take measurement

'3-15
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3-16

75

80

85

90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
245
250
255
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
555
560
565

***************************************************************************

!

!

!

!' FM1 = the ASCII data format

I Next, Dump Register R using FM1

!

OUTPUT @Na;”FM1;DRR;” ' DRR = Dump Register R
ENTER @Na;Real__array1(*)

!

! Real__array1l now contains the real and imaginary parts of
!' 401 complex numbers. Next, load the data into storage

! register D1.

!

OUTPUT @Na;”LD1;”,Real__array1(*) ! LD1 = Load Register D1
!

I' Register D1 now contains the data held in Real__array1

!

OUTPUT @Na;“TR2;DF7;1D1;” : ! Display register D1
PAUSE
!

***************************************************************************

computer real number) data format. Next, dump register
A using FM2. Note the use of reduced sweep resolution. Q)Q/q’

!

!

l.-’FM2) = 64 bit floating point binary (HP Series 200 Q/_)V
!

!

1

OUTPUT @Na;’RST1,;TKM;FM2;DRA;” ! Changing sweep res
I clears registers, so new
I TKM is required

!

! Enter the leading bytes (#I) into an unused string

!

ENTER @Na USING ““§#,2A”;Junk$

!

! Enter the register data in data format FM2:

1

ASSIGN @Na;FORMAT OFF I FORMAT must be OFF to

ENTER @Na;Real__array2(*) ! use data format FM2

ASSIGN @Na;FORMAT ON

| .

' Real__array2 now contains the real and imaginary parts of

' 51 complex numbers. Load this data into register D2:
{

OUTPUT @Na;”LD2; #1;”; I Last ;" prevents CR/LF
ASSICN @Na;FORMAT OFF ! Binary data must be
OUTPUT @Na;Real__array2(*) ! preceded by “41”

ASSIGN @Na;FORMAT ON

!

!' Register D2 now contains the data from Real__array2

!

OUTPUT @Na;"TR2;ID2;ASL;” ! Display data in D2
PAUSE

!

' ***************************************************************************

!

D

;I
n

. . . . ’. '- '. ‘. A- . .
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570 ! .FM3 = 32 bit floating point binary used by the HP 3577A A ;(
580 ! internal processor. There are 4 bytes per real number in _ bp‘b
590 ! data format 3. Next, take a measurement and store to D1: 3\/\)5

600 ! éab

610 OUTPUT @Na;”RS4;TR1;IBR;TKM;SD1;ASL;”

620 !

630 ! Now Dump D1 in data format FM3:

640 !

650 OUTPUT @Na;'FM3;DD;”

660 !

670 ! Enter the leading bytes (“ #I”) into an unused string

680 ! then enter the data.

690 !

700 ENTER @Na USING “#,2A”;Junk$

710  ENTER @Na USING "% ,W";Integer__array(*) I 401x2x4 bytes

720 !

730 ! Integer__array now contains the real and imaginary parts

740 ! of 401 complex numbers, each part filling a pair of

750 1 Series 200 Integers. Load this data into register D2:

760 !

770  OUTPUT @Na; LDI; #I,”,

! Binary data must be preceded by

780 OUTPUT @Na USING “#,W”;Integer__array I 104

790 |

800 ! Register D1 now contains the data from Integer__array

810 !

820 OUTPUT @Na;TR2;ID1;DF5;ASL;” ! Display D1 as phase (DF5)
830 !

840 END

DUMP TRACE. Traces may be dumped but not load-
ed. A trace is made up of real numbers as defined under
the INPUT and DISPLAY FUNCTION keys and will have
the same number of data points as defined in the cur-
rent sweep resolution. This data is dumped using any
of the three data formats with the following units:

Absolute Units Relative Units
(e.g.. INPUT = R) (e.g., INPUT = B/R)

Display Function

Phase trace data will be offset by the active Phase:
” . . ‘¥.—-
Reference Level. Delay data will be meaningless in

"“some of the beginning and end bins due to the nature

of the measurement. The number of bins affected will
depend on the aperture and sweep resolution. When the
HP 3577A dumps a delay trace, it will output large
negative numbers in those bins whose data is thus af-
fected. The example that follows shows how a trace
may be dumped to the computer/controller.

Log Mag <dBV> dB
Lin Mag Units
Phase Degrees Degrees
Polar Volts Units
Delay Seconds Seconds
Real,Imag Volts Units
Example:

10 !

20 ! Dump Trace example demonstrating use of all three

30 ! data transfer formats.

40 !

50 REAL Real__array1(0:400),Real__array2(0:50)

60 INTEGER Integer__array(0:1,0:400)
70 ASSIGN @Na TO 711;FORMAT ON
80 OUTPUT @Na;IPR;SM2;TKM;”

1 array of 401x2 elements
I Na = Network Analyzer
I TKM = take measurement
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85

90

95

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580

I R R R R R R R R X EE R R E R R R E R E R R E RS E RS SRR R RS RS E SR SR SRR R EREEEREREEEEESES

FM1 = the ASCII data format.

|
|
!
!
! Next, dump trace one.
'

OUTPUT @Na;”FM1,DT1;” ! DT1 = dump trace one
ENTER @Na;Real__array1(*)
PAUSE

Real__array1 now contains 401 real numbers from trace one

R R R E R E R E R EEE R R E R R RS R R R R R R R RS R RS R RS SRR EREEEEEEEEEEEREEESEREEESEEES]

FM2 = 64 bit floating point binary (HP Series 200
computer real number) data format. Next, dump trace
two using FM2. Note the use of reduced sweep res.

OUTPUT @Na;'RS1; TKM;FM2,DT2;” 1 RS1 = 51 pts/span
]

! Enter the leading bytes ( #1”) into array elements 0 & 1

!

ENTER @Na USING "“#,2(B)’;Real_array2(0),Real__array2(1)

!

i Prepare for a Series 200 internal real number format

!

data transfer and perform the entry.
f

ASSIGN @Na;FORMAT OFF ! FORMAT must be OFF
ENTER @Na;Real__array2(*) I to use data format FM2
ASSIGN @Na;FORMAT ON I Note that array elements
PAUSE

P R R R R R R R 22 XX S E T EEE SR RS RS E SRR R R R R R SRS A SRR R E R EREEE R SR EREEEE RS E RS

internal processor. There are 4 bytes per real number

!

!

!

1

! FM3 = 32 bit floating point binary used by the HP 3577A

!

I data format 3. Next, take a measurement and dump trace 1
1

OUTPUT @Na;” RS54, TKM;FM3;DT1;”

!

I Enter the #I as before, then the data.

!

ENTER @Na USING “#,2A”;Junk$

ENTER @Na USING “% ,W";Integer__array(*)

|

Integer__array now contains 401 real numbers from trace
one; each real number (32 bits) filling a pair of Series
200 Integers (16 bits).

!
!
!
!
END

‘I. | .
! ; »
J : | . ! . . .



)
‘

DUMP MARKER, (DM1 & DM2) Except for the polar
display function, this is Y-axis information for one bin.
The units will match those of the trace dumps shown
in the table on Page 3-20. If the display function is
two numbers will be output when a marker is dumped.
These two numbers will be real and imaginary or

REMOTE OPERATION

magnitude and phase, respectively, depending on units
selected for the marker. Any of the three data formats
FM1, FM2, or FM3 may be used. The example that
follows shows how a marker may be dumped and
displayed.

Example: Non-polar display function

10 OUTPUT 711;”1PR; TKM;FM1;DM1;”
20 ENTER 711;Marker_amp

30 DISP “Magnitude =";Marker_amp
40 END

Example: Polar display function

10 OUTPUT 711;”IPR;DF4,TKM;FM1;DM1;”
20 ENTER 711;Marker__amp,Marker__phase
30 DISP ““Magnitude = ‘“;Marker_amp

40 DISP ““Phase = ‘/;Marker__phase

50 END

! DM1 = Dump Marker one

! DF4 = polar

MARKER POSITION (MP1 & MP2) dumps X-axis infor-
mation for the appropriate trace marker. Any of the
three data formats FM1, FM2, or FM3 may be used. The
information units are:

LIN SWP - Frequency
LOG SWP - Frequency
ALT SWP - Frequency
AMP SWP - Source amplitude
cw - Frequency

Note If the frequency span is 0 Hz and the sweep time
is less than 1000 seconds, the marker position is in units
of time.

Example:

10 OUTPUT 711;”1PR;TKM;MP1,"”

20 ENTER 711;Mkr__freq

30 DISP “Marker frequency =";Mkr__freq;"Hz”
40 END

DUMP AND LOAD INSTRUMENT STATE.

LMO (learn mode out) dumps the instrument state out
in binary to be stored by the computer. 1100 bytes will
always be dumped including the first two bytes which
are always #1. #I is used to indicate that binary data
is to follow.

LMI (learn mode in) loads instrument state in binary.
It is used to configure the HP 3577A to a specific in-
strument state. This state should be configured on the
HP 3577A and dumped to the controller using LMO.
Data dumped with LMO should not be changed out-
side the HP 3577A. It is not possible to configure the
instrument state with a computer. LMI can be used to
speed up reconfiguration if a large status change is
necessary between tests.

"It is recommended that the entire 1100 bytes (including

the #I} be kept together after the dump as the same in-
formation needs to be returned to the HP 3577A when
the LMI is used. The example that follows shows how
to dump instrument state to a computer/controller and
load instrument state back to the HP 3577A.

Example:
10 !
20 I 'LMQ’, Learn Mode Out (dump instrument state)
30 I ‘LMI’, Learn Mode In (load instrument state)
40 1

50 INTEGER Integer__array(0:549)
60 ASSIGN @Na TO 711,FORMAT ON

! Array of 550 16 bit words
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70 !
80 ! 1100 bytes will be dumped, 2 bytes per element of
90 ! Integer__array. Next, configure state and dump it.
100 !

110 OUTPUT @Na;”IPR;TR2;DF5,;FRA 1 MHZ;SAM 15 DBM;ST3;LMO;”
120 ENTER @Na USING "% ,W”;Integer__array(*)

130 PAUSE

140 !

150 ! Integer__array now contains 1100 bytes of instrument state
160 ! data. This data may be reloaded as follows:

170 !

180 OUTPUT @Na;”IPR;LMI;”

190 OUTPUT @Na USING “#W”;Integer__array(*)

200 !
210 END

DUMP STATUS (DMS) This command dumps the Status
Byte and two more bytes of instrument status informa-
tion plus a screen message (the Serial Poll dumps only
the Status Byte). In the following table, B7 is the most
significant bit and BO is the least significant bit. All data
is in the ASCII format.

BYTE 1 -The STATUS BYTE
B7- Not used
B6- RQS (require service)
B5- Error bit
B4- Ready for HP-IB command
B3- Key pressed
B2- Measurement complete
B1- Data available
BO- Data transfer complete

BYTE 2
B7- Power on
B6- Source tripped
B5- Reference unlocked
B4- No external reference
B3- Input A overload
B2- Input B overload
B1- Input R overload
BO- Input tripped

BYTE 3
B7- Settling
B6- Waiting for trigger (TRG)
B5- Waiting for external trigger or line sync
B4- Sweeping
B3- End of sweep has occurred
B2- Not used
B1- Not used
BO- Not used

ASCII STRING
A 26-character string containing an error, warning,
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or general information screen message. The error
reporting mode selected will determine the level
of message (none, error only, warning and error,
or all) that will appear here. Refer to MASKING
THE STATUS BYTE for more on error reporting
modes, and to Appendix D for a complete listing
of these messages.

Bits 0, 1, 2, 3, 5, and 6 of byte two will cause error
messages when they become set. If the error bit is un-
masked and more than one of these conditions exist,
the first to occur will be the only message dumped. If
the error bit is masked, DMS will dump the most recent
message. The following example program was run im-
mediately after having preset the HP 3577A and press-
ed a numeric key in the DATA ENTRY section:

Example:

10 DIM A%$[100]

20 OUTPUT 711,”DMS”

30 ENTER 711;A%

40 DISP “Response to DMS command is “’;A$;"”"”
50 END

Response to DMS command is
' 16, 0, 16, ENTRY UNDEFINED ’

Dumping status will clear the error string to all blanks.
It also clears the Power on, RQS, and (if no permanent
hardware errors remain set) the error bit. Its effect on
the Status Byte is the same as a serial poll.

DUMP AVERAGE NUMBER (DAN) dumps the number
of sweeps or samples taken since averaging was turn-
ed on. This number is not the user selection, N. The
ASCII equivalent of the average number is returned ter-
minated by <CR/LF> and <EQI>. The data format
for DAN is always ASCIl. The maximum value return-
ed is 9999.

E s B EEEEENE NGB E NN EERNEREERNENED
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B Example:
‘ 10 OUTPUT 711;”IPR;AVS;” ! AV5 = averaging on (N = 64)
K- 20 WAIT 5
30 OUTPUT 711; “DAN;”
B 40 ENTER 711; Avg_no
50 DISP Avg__no
. 60 GOTO 20
70 END
n
. CLEAR KEYBOARD BUFFER & DUMP KEY {CKB & DKY) Number  Key Name
These allow the controller to clear the keyboard buf-
B fer (which will hold as many as ten keypresses) and ? (Z)‘:eo ;Z 12:55;
monitor key presses and/or knob rotation. Note that an 2 two 29 FREQ
- SRQ may be generated by front panel keys (see STATUS 3 three 30 AMPTD
BYTE) 4 four 31 TRIG MODE
o 5 five 32 SWEEP TYPE
- CKB clears the key buffer of key presses and the knob 6 six 33 SWP MODE
counter to zero. The key buffer holds a maximum of 7 seven 34 SWP TIME
. six key presses. The knob counter contains the first 8 eight 35 DEFINE MATH
count, other than zero, taken by the counter since the 3 nine 36 STORE DATA
| last CKB command. 10 decimal 37 DISPLAY FCTN
’ 1 minus 38 INPUT
- DKY dumps two numbers in ASCII format. The first 12 backspace 39 SCALE
: number corresponds to a front panel hardkey and will 3 zg;tt:z ; (top) :? m:/zSR CAL
s range from 0 to 51 inclusive. The following table shows 15 softkey 3 42 (not used)
the keys and their corresponding number. If there has 16 softkey 4 43 SAVE
. been no key pressed since the last CKB command, a 17 softkey 5 44 RECALL
‘ —1 will be returned. The second number is the knob 18 softkey 6 45 SPCL FCTN
- counter which contains a number between —15 and 122 Zggt:; zg iflSGBW
+15; negative numbers indicate counter-clockwise 2 TRIG/RESET 48 ATTEN
. rotation and positive numbers indicate clockwise rota- 22 ENTRY OFF 49 LENGTH
tion. Zero indicates no rotation. The following exam- 23 LOCAL 50 PLOT
a ple shows how the CKB and the DKY commands are 24 MARKER/ENTRY KEY 51 MKR —
used. Also, refer to the example for ENTER MENU and 2 INCREMENT
26 DECREMENT
. ENTER ANNOTATION.
. Example:
" 10 QUTPUT 711;”CKB;”
| 20 OUTPUT 711;“DKY;”
30 ENTER 711;Key,Knob ! Enter two numbers
- 40 IF Key=—1 AND Knob=0 THEN 20
50 DISP “Key=";Key;” and Knob =";Knob
B 60 OUTPUT 711;”CKB;”
70 GOTO 20
) 80 END
|
|
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DUMP CHARACTERS (DCH) Dumps the alphanumeric
characters on the screen to determine values of certain
parameters. Only information presently on the screen
is returned on the bus. As soon as the instrument is ad-
dressed to talk the following ASCH information will be
returned if the display is NOT in polar format;

1) Reference level for trace 1
2) Amplitude level for trace 1
3) Reference level for trace 2
4) Amplitude level for trace 2
5) Marker frequency for trace 1
6) Marker amplitude for trace 1
7) Marker frequency for trace 2
8) Marker amplitude for trace 2
9) Start frequency for trace 1
10) Stop frequency for trace 1
11) Start frequency for trace 2
12) Stop frequency for trace 2
13) Source amplitude (if not in alternate sweep)
14) Delay aperture (if DSPLY FCTN is DELAY) for the active trace
15) Entry block information (if bus diagnostics are enabled)

If the display format is POLAR, then the following ASCII
information is returned:

1) Full scale level

2) Phase reference

3) Reference position

4) <null>

5) Marker frequency

6) Marker amplitude

7} Marker phase

8) <null>

9) Start frequency for trace 1
10) Stop frequency for trace 1
11) Start frequency for trace 2
12) Stop frequency for trace 2
13) Source amplitude (if not in alternate sweep)
14) <null>
15) Entry block information

Each field will be separated by a comma; the last field
will be delimited by a carriage return/linefeed. If the
field is not defined currently on the CRT, an empty field
will be returned.

Example:
10 !
20 ! '‘DCH’, Dump Characters program
30 !
40 DIM Bfr$(1:15)[40],U3$[300],E$[26]
50 Adrs=711
60 ASSIGN @Adrs TO 711
70 !
80 I —POLAR DISPLAY FUNCTION
90 !
100 OUTPUT @Adrs;”IPR;ST1,TR1;DF4,TKM;DMS;”
110 ENTER @Adrs;X,Y,Z E$ I Status read to make sure all commands
120 ! have been processed & sweep is done
130 !
140 OUTPUT @Adrs;”ASL;” I Auto scale the screen display
150 WAIT 1 1 Allow time to update picture
160 !
170 GOSUB Get__characters
180 !
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190 PRINT “Full scale: “;Bfr$(1)

200 PRINT ““Phase Reference: “/;Bfr$(2)
210 PRINT ““Reference position: */;Bfr$(3)
220 PRINT

230 PRINT ““Marker frequency: “/;Bfr$(5)
240 PRINT ““Marker amplitude: *;Bfr$(6)
250 PRINT ““Marker phase: *;Bfr$(7)

260 PRINT

270 PRINT ‘‘Start frequency: ““;Bfr$(9)
280 PRINT ““Stop frequency: ““;Bfr$(10)
290 PRINT “Source amplitude: /;Bfr$(13)
300 STOP

310 !

320 Get__characters: !

330 OUTPUT @Adrs;”DCH;”

340 ENTER @Adrs;U$

350 FOR I=1TO 15

360 IF POS(US$,”,”) THEN

370 Bfr$(1)=US$[1,POS(US,”,” 1]
380 U$=US3$[POS(US,”,”)+1]

390 ELSE

400 Bfr$(1)=U$

410 END IF

420 NEXT |

430 RETURN

440 !

450 END

Result:

Full scale: FULL SCALE 2.5000
Phase reference: PHASE REF 0.0deg
Reference position: REF POSN 0.0deg

Marker frequency: MARKER 100 050 000.000Hz
Marker amplitude: MAG(S21) 646.58E-3

Marker phase: PHASE(S21) -45.208deg

Start frequency: START 100 000.000Hz
Stop frequency: STOP 200 000 000.000Hz
Source amplitude: AMPTD 15.0dBm

REMOTE OPERATION
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DUMP PRODUCT IDENTIFICATION (ID?) The HP
3577A responds with the following ASCIl character
string:

HP3577A, TESTSET (or <NULL >),
< Software revision >

The “TESTSET” string is present if the HP 35677A or
HP 35677B S-Parameter Test Sets are connected to the
HP 3577A.

BUS DIAGNOSTIC MODES There are three bus
diagnostic modes. They are: 1) BDO = Bus Diagnostics
Off; used for best programming speed. 2) BD1 = Bus
Diagnostics On, Fast; menus appear, bus codes appear
on screen for three seconds after an error is detected.
3) BD2 = Bus Diagnostics On, Slow; menus appear, bus
codes appear and are decoded at the rate of one per
second. BD1 and BD2 are useful for debugging pro-
grams written to control the HP 3577A. When on, this
mode will sequence through all menus and update the
display as if the HP 3577A were being operated from
the front panel.

DATA FORMATS. The HP 3577A offers three data for-
mats used to transfer certain types of data on the bus.
The data types that make use of all three formats are
trace data, register data, marker data, and marker
position.

FM1 is the ASCII data format. The ASCII floating point
format will always transfer fifteen characters in the
form -12.3456789E + 03 for each number (i.e., leading
spaces or zeros are not suppressed). [n FM1 data dumps,
the HP 3577A outputs ASCII data points separated by
commas and carriage return line feed (CR/LF) indicates
the end of record. When transferring data, the complete
set of data is referred to as a record. A record is com-
posed of data and an end of record terminator. When
loading data the HP 3577A accepts commas, CR and
LF as delimiters between data points. No end of record
symbol is required; the instrument will respond to EOI.
No more than one delimiter is allowed between
numbers; CR/LF is considered a single delimiter. Spaces
between and within numbers will be ignored.

FM2 is the 64 bit floating point binary specified by IEEE
draft standard P754. This is the same data format used
by the HP Series 200 computers. This format appears
as follows:

SEEEEEEEEEEEMFFF FFFFFFFFFFFFFFFF FFFFFFFFFFFFFFFF FFFFFFFFFFFFFFFL

where : M is the most significant bit of the fractional part

F is an intermediate fractional bit

L is the least significant fractional bit
S is the sign bit of the fractional part

E is the exponent part

and: Misa“1”

The exponent is offset by 127 (i.e,, 127=0) This

format represents 1.fff.. All ones for f's
represents ~ 2.0 (i.e., normalized to 2)

FM3 is the 32 bit floating point binary used by the HP 3577A fast processor. This format appears

as follows:

MFFFFFFFFFFFFFFF SFFFFFFLEEEEEEEF

where: M is the most significant bit of the fractional part

F is an intermediate fractional bit

L is the least significant fractional bit

S is the sign of the fractional part
E is the exponent part

and: M should always be a 1"

The exponent is offset by 128 (i.e., 128=0). This format represents .1fffff...
All ones represents ~ 1.0 (i.e., normalized to 1).
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In either of the the binary data formats the header #1
must precede a binary load so that the HP 3577A can
recognize the bytes following the header as binary data.

ABORTING A DUMP OR LOAD. A dump or load will
be aborted by any one of the following events:

1) End (EOI) sent by talker (FM2 or FM3 load only)
2) Sending non-numeric data (ASCI1I loads only)

3) Device Clear

4) Pressing the LOCAL front panel key

5) Addressing the HP 3577A to Listen and sending one

or more bytes (dumps only).

Note that an Interface Clear (IFC) does not abort a
dump or load over the bus. For unconditional control
of the bus, it is recommended that Device Clear follow-
ed by Interface Clear be issued at the beginning of your
program. The BASIC commands that correspond to
these are CLEAR 7 and ABORT 7, respectively.

LENGTH OF RECORD The length of the data record
(number of points transferred) will depend on the sweep
type currently active. This is true for both register data
and trace data. Note that in trace dumps of delay, the
aperture/2 first and last bins will be undefined; the HP
3577 A will output a large negative number in an attempt
to protect the user from bad data. Examples of record
length:

CWwW: 1

LIN: Sweep Resolution

LOG: 401

ALT: 401

AMP: Number of steps/sweep plus 1

END OF INFORMATION The bus management line EO|
(end or identify) will be pulled by the HP 3577A on the
last byte of any data dump whether it is a binary or
ASCII dump. Once the HP 3577A has pulled its EOl line
it will not transmit any more data until receiving
another message. When using ENG (enter graphics) to
load graphics commands, <EOI> must be pulled on
the handshake of the last byte. Using BASIC on HP com-
puters, such as the 9836, pulling the EOI line is done
by putting ;END at the end of the data string as shown
in the following example:

Example:

10 QUTPUT 711;”ENG #1 7;
20 OUTPUT 711 USING “#W”;Cmnd__array(*),END

REMOTE OPERATION

ENTER MENU (ENM) allows the user to label the eight
softkeys. This feature may be used with commands that
read the keyboard. It does not allow the user to redefine
the key label corresponding to a HP 3577A softkey func-
tion. The user defined menu shares the same display
memory with system menus. It is recommended that the
bus diagnostic mode be kept off to avoid overwriting
menus.

To label the softkeys use the following sequence:

ENM Enter menu bus mnemonic.

i

Opening quote indicates that text
follows.

1-8 The softkey number on which to display
the message. If the first character is not
a number, 1 is assumed.

text Up to 16 characters of ASCII text. If the
text is 8 characters or less a single line
key-label will appear centered on the
key. If the text is 9 to 16 characters the
text will be divided into 2 lines with 8
characters on the first line and the re-
mainder on the second line; the 2 lines
will be centered on the key. A carriage
return character is not acceptable and
will be translated to a left arrow. Double
quote marks () may be included as
characters by sending a pair of double
quotes (*”’) to the HP 3577A. Note that
the computer may require four quote
marks be entered to get two in its pro-
gram line (resulting in one on the HP
3577 A screen).

12

Closing quote mark.

<delim> This delimiter may be the characters ;
<CR/LF > space or the act of pulling
<EOI> on the handshake of the last
byte transferred.

Whenever the instrument returns to LOCAL mode and
the front panel is enabled, the user defined menu will
be overwritten with the present system definition of the
softkeys. For an example program using ENM, refer to
ENTER ANNOTATION. Additional functions to control
the menu display memory:

Menu off MNO
Menu on MN1
Menu clear MNC
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ENTER ANNOTATION (ENA) This command allows the 112 The display line number on which the
user to provide text strings and to specify on which of annotation is to be displayed. If the
twelve lines it will appear. These lines are located in first character is not numeric, line 1
the graticule area; four near the top, four in the mid- will be assumed.
dle, and fc?ur ngar the bottom.. They are located suc'h text Up to 40 characters of ASCII text. The
that there is no interference with the message block in X i
hich errors and warnings are displayed. . carriage return Fharacter code is unac-
W & play ceptable and will be translated to a
The format to be used is as follows: left arrow if used.
ENA Enter annotation bus mnemonic. Closing quote marks.
. Opening quote indicates that text <delim>  This delimiter may be the charactgrs ;
follows. <CR/LF> space or the act of pulling
<EOI> on the handshake of the last
byte transferred.
Example:
10 !
20 I "ENA’ENM’ Use of Enter Annotation and Enter Menu
30 !I' ‘"CKB’/DKY’ Use of Clear Keyboard and Dump Key
40 !
50 Adrs=711
60 ASSIGN @Adrs TO Adrs
70 OUTPUT @Adrs;”ANC;MNC;” ! Clear annotation and menu
80 !
90 I Next, define the annotation and menu
100 !
110 OUTPUT @Adrs;”ENA;"”""2 Special Test”””
120 OUTPUT @Adrs;”ENA;""’4 Select appropriate MENU KEY.””"””
130 !
140 OUTPUT @Adrs;”ENM;””"1 CONTINUE"""""”
150 OUTPUT @adrs;”"ENM;”""4 TEST FAILED""”
160 OUTPUT @Adrs;”ENM;”’8 ABORT""""”
170 !
180 ! Note that a pair of double quotes must be used to send
190 ! one double quote mark (') at execution time. To get a
200 ! double quote to appear in the HP 3577A screen annotation,
210 ! 4 double quotes (“"""”') must be written into the program.
220 !
230 LOOP
240 OUTPUT @Adrs;MN1:AN1;” ! Turn annotation & menu on
250 OUTPUT @Adrs;CKB;"” ! Clear the keyboard buffer
260 LOOP
270 OUTPUT @Adrs;”DKY;” I Read the keyboard
280 ENTER @Adrs;Key,Knob
290 EXIT IF Key=13 OR Key=16 OR Key=20
300 IF Key < >-1 THEN BEEP !' -1 = no key pressed
310 END LOOP
320 OUTPUT @ Adrs;”” MNO;” I Turn menu off
330 SELECT Key
340 CASE 13
350 OUTPUT @Adrs;”ENA;”"’5 CONTINUE key pressed”””
360 CASE 16
370 OUTPUT @Adrs;”ENA;”"'5 TEST FAILED key pressed’””’”
3-260
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380 CASE 20

390 OUTPUT @Adrs;”ENA;""’5
400 END SELECT

410 !

420 WAIT 2

430 OUTPUT @Adrs;”ENA;""""5"""" !
440 OUTPUT @Adrs;”"MN1;” !
450 |

460 END LOOP

470 !

480 END

REMOTE OPERATION

ABORT key pressed””””’

Clears the message
Turn the menu back on

ENTER GRAPHICS (ENG) The graphics mode allows the
user to place alphanumeric information anywhere on
the screen in different sizes, intensities and rotational
positions, as well as draw vectors. Although this offers
more flexibility than ENA, knowledge of the HP 1345A
Digital Display command set is required. This informa-
tion uses the same display memory as the ENA func-
tion, therefore the two functions cannot be used
together.

1345A
commands

The format to be used is as follows:

ENG Enter Graphics bus mnemonic.
#1 Indicates binary words to follow.

<0-923>

. o <EOI>
Starting address within annotation

block where 1345A commands are to
be placed. Sent as a 16 bit binary
number, MSB first.

Sent as 16 bit binary words, MSB first.
The commands for the HP 1345A
Digital Display are binary commands.
When the ENG command is used the
HP 3577A will pass these commands to
the display section. Appendix B is a
quick reference programming guide for
the HP 1345A. The JUMP command is
not allowed. The carriage return
character will be translated into a left
arrow. Memory capacity is 924 com-
mands.

End Or Identify will be sent with the
last data byte to indicate the end of
the sequence.

Clear state and annotation
Turn the display ON

Example:
1000 !
1010 ! Use of Enter Graphics
1020 !
1030 COM INTEGER Cmnd__array(0:20),Array__indx,Disp__adrs,Array__ length,@Adrs
1040 INTEGER Plotx,Movey,Ploty,Set__cmnd, Text(1:5),Es
1050 INTEGER I,},K
1060 Array__length=20
1070 Array__indx=1
1080 Disp__adrs=0
1090 Adrs=711
1100 ASSIGN @Adrs TO Adrs
1110 !
1120 OUTPUT @Adrs;”IPR;ANC;” !
1130 OUTPUT @Adrs;”AN1;” !
1140 OUTPUT @Adrs;”TR1;DFO;GRO,CHO;”
1150 !
1160 ! Define the annotation commands
1170 !
1180 ! The PLOT command for the display: 000y pddd dddd dddd
1190 ! '
1200 ! Where: y = 0 for x definition; 1 for y definition
1210 ! p = 0 for 'pen up’; 1 for ‘pen down’
1220 ! d = location in range O to 2047
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1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770

!

Plotx=0
Ploty=6144
Movey = 4096

The SET CONDITIONS command for the display:

011i i~ 10-w w--

Where: i defines the line intensity
00 - blank
01 - dim
10 - half bright
11 - full bright
1 defines line type
00 - solid line

01 - intensified end points

10 - long dashes
11 - short dashes
w defines writing speed

00 - 0.20 inches per microsecond

01 = 015 rrorr o
10-010"7 7"
11 _ 005 rrorr ot

Set__cmnd = 30744

The TEXT command: 010s srre cccc ccce

Where: s defines character size

00 - 1.0X
01 - 15X
10 - 2.0X
11 - 2.5X

r defines rotation
00 - 0 degrees
01 - 90 degrees
10 - 180 degrees
11 - 270 degrees

e - establish size of character

full bright, solid line, & .05 infus

0 - Use previous size and rotation

1 - Use new size and rotation

¢ - character code (see table in appendix)

Text(1)=16384
Text(2)=18944
Text(3)=21504
Text(4)= 24064
Text(5)=22528
Es=256

Plot a square on the HP 3577A screen:

Sqr:DATA 100,100
DATA 100,1000

!
!
!
!
!
!

size is 1X and rotation is 0 deg

size is 1.5X and rotation is 90 deg
size is 20X and rotation is 180 deg
size is 2.5X and rotation is -90 deg
size is 2.5X and rotation is 0 deg
“establish size and rotation” flag

x,y coordinate for lower left corner
upper left

/II
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1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
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DATA 1000,1000 ! upper right
DATA 1000,100 ! lower right

Since the display units are not equal (i.e., Y-axis
units are ¥ the size of the X-axis units on the
display), the Y-axis units should be divided by .75
to get a true square.

Y__axis__scale=.75

READ X0,Y0 ! read the first point
CALL Add_cmnd(Set_cmnd) ! initialize SET CONDITION
CALL Add_cmnd(X0+ Plotx) I move to starting point
CALL Add_cmnd(Y0/Y_axis__scale + Movey)
FOR I=1TO 3

READ XY

CALL Add__cmnd(X+ Plotx)
CALL Add__cmnd(Y/Y _axis__scale + Ploty)
NEXT |
CALL Add_cmnd(X+ Plotx)
CALL Add_cmnd(Y0/Y_axis__scale + Ploty) ! plot to starting pt

Now display the following message in the four different
sizes and rotations

Message$ =""HP3577 "

CALL Add_cmnd(550+ Plotx)
CALL Add_cmnd(500 + Movey)
FOR I=1TO 4
CALL Add__cmnd(Text(l)+ Es+ NUM(Message$)) ! 1st character
! w/ Es asserted

! define the start of characters

FOR J=2 TO LEN(Message$)
CALL Add_cmnd(Text(l)+ NUM(Message$[)]))
NEXT )
NEXT |

IF Array__indx< >1 THEN CALL Transfer__cmnd transfer if

necessary
Array__indx=1 ! reinitialize buffer
Cmnd__array(0)=100 ! use address 100 for this buffer
CALL Add_cmnd(1500 + Plotx) ! define starting position for
CALL Add_cmnd(1500 + Movey) loop

!
CALL Add_cmnd(Text(5)+ Es+1) ! character “1” is HP logo
OUTPUT @Adrs;”ENG #I”;

OUTPUT @Adrs USING “W”,Cmnd__array(*);END

! The following steps will update the two commands which
! define the starting location of the HP logo. It
! demonstrates changing selected commands ““on the fly.”

LOOP
Cmnd__array(1)= INT(1500*RND)+ Plotx ! Update new starting
Cmnd__array(2)= INT(1900*RND)+ Movey ! position for logo.
OUTPUT @Adrs;”ENG #17; ! Update new x,y
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2320 OUTPUT @Adrs USING “#W,W W”,Cmnd__array(0),Cmnd__array(1)

,Cmnd_array(2),END
2330 WAIT 1
2340 END LOOP

2350 !

2360 STOP
2370 !

2380 END
2390 |

2400 ! The following subroutine adds 1345A Display commands to
2410! Cmnd__array until it contains 20 (Array__length) elements.

2420 !

2430 SUB Add_cmnd(INTEGER Value)
2440 COM INTEGER Cmnd__array(*),Array__indx, X, Array__length, @ Adrs
2450 Cmnd__array(Array__indx)= Value
2460 Array__indx=Array__indx+1

2470 IF Array__indx>Array__length THEN
2480 CALL Transfer_cmnd

2490 Array__indx=1

2500 END IF

2510 SUBEND

2520 |

2530 ! Send Cmnd__array to HP 3577A

2540 !

2550 SUB Transfer_cmnd

2560 COM INTEGER Cmnd__array(*),Array__indx,Disp__adrs,Array___

leng th,@Adrs
2570 Cmnd__array(0)= Disp__adrs
2580 OUTPUT @Adrs;"ENG #17;

! Send ENG and #1

2590 OUTPUT @Adrs USING “#W”;Cmnd_array(*};END! send array

2600 FOR K=0 TO Array__length
2610 Cmnd__array(K)=0
2620 NEXT K

2630 Disp__adrs= Disp__adrs+ Array__indx-1

2640
2650 SUBEND

! Clear out Cmnd__array

! Redefine display
! memory address for
! next transfer.

ANNOTATION OFF (ANO} Turns off the Annota-
tion/Graphics modes by disabling the display memory.

ANNOTATION ON (AN1) Enables the commands in display
memory.

ANNOTATION CLEAR (ANC) Clear display memory back
to NOP instructions.

Additional functions to control the screen are:

Graticule On GR1
Graticule Off GRO
Characters On CH1

Characters Off CHO (screen messages will

not be turned off)

The character fields controlled by the CH commands are:

1) Information at the bottom of the screen.
2) The REF and /DIV messages and their values

3-30

3) The entry block
4) The marker data

The following screen features have their own on/off
commands:

1) Trace data (the traces themselves; TRT1 DF0 and
TR2 DF0)

2) Trace reference lines (TR1 RLO and
TR2 RLO)

3) Annotation

4) Menu

TAKE MEASUREMENT (TKM)} When this command is
received the HP 3577A settles and takes a measurement
before processing the next bus command. TKM (followed
by a dump command) guarantees that the measurement
will be completed before data transfer begins. For faster
measurements RST and TRG may be used as shown
previously.

o
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INSTRUMENT PRESET (DEFAULT) PARAMETER VALUES

The HP 3577A responds to the instrument preset (IPR) command configuring its parameters as defined
in the following table:

PRESET CONDITION

FUNCTION
Without test set With test set
TRACE 1 Active same
TRACE 2 Off same
DISPLAY FUNCTION Log magnitude same
INPUT def. (both traces) R S21 (B/R, test set fwd)
user defined input F3 same
SCALE (log mag)
Reference level 0.0 dBm 0.0 dB
DIV 100 dB same
Reference position 100 % same
Reference line On same
SCALE (linear mag)
Reference level 0.0 Volts 0.0 units
DIV 100 mV 100E-3 units
Reference position 00 % same
Reference line On same
SCALE (phase)
Reference level 0.0° 0.0°
/DIV 45 degrees same
Reference position 50 % same
Reference line On same
Phase slope (Trc 1&2) On, 0.0%/span same
SCALE (polar)
Full scale 1.0 Volts 1.0 units
Phase reference 0.0° same
Reference position 0.0° same
Reference line On same
Phase slope (Trc 1&2) On, 0.0°%/span same
SCALE (real & imaginary) _
Reference level 0.0 Volts 0.0 units
DIV 200 mV 200E-3 units
Reference position 50 % same
Reference line On same
Phase slope (Trc 1&2) On, 0.0°/span same
SCALE (delay)
Reference level 00 s same
DIV 100 ns same
Reference position 50 % same
Reference line On same
Phase slope (Trc 1&2) On, 0.0%/span same
MARKER (Both traces)
Marker On same
Position Bin 200 same
Offset (Mag, freq swp) Off, 13.01 dBm Off, 0.0 dB
Freq Offset (X-axis) 00 Hz 00 Hz
Offset (Mag, amptd swp) Off, 13.01 dBm Off, 0.0 dB
Amptd Offset (X-axis) 13.0 dBm 13.0 dBm
Target 1001 dBm -3.0d8
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STORE
User def equation

DEFINE MATH
K1 real
K1 imaginary
K2 real
K2 imaginary
K3 real
K3 imaginary

SWEEP TYPE
Sweep direction

SWEEP MODE

SWEEP TIME (linear swp)
{amplitude swp)
{manual swp mode or CW)

FREQUENCY

Start freq (linear swp)
Start freq (log sweep)
Stop frequency
Center frequency
Frequency span
Center freq step size
Freq sweep resolution

AMPLITUDE
Source amplitude
Amplitude step size
Start amplitude
Stop amplitude
Steps/sweep

TRIGGER MODE

RESOLUTION BANDWIDTH
Settling time for:
Res BW 1kHz
Res BW 100 Hz
Res BW 10 Hz
Res BW 1 Hz

AVERAGING

INPUT ATTENUATION
Input R
Input A
Input B

INPUT IMPEDANCE
Input R
Input A
Input B

INPUT LENGTH
Input R
Input A
Input B
Step size

1
0
50
0
75
0
(BRYK1-B/R)
AR
K1+ F2)(K1-F2)
K2*F3
K3*F3

Linear (freq)
Up (left to right)

Continuous

1.000 s
0.050 s/step
0.050 s/step

0.000 Hz
50.000 Hz
200 MHz
100 MHz
200 MHz
1.0 MHz
401 points/span

-10.0 dBm
1.0 dBm
400 dBm
0.0 dBm
100

Free run

1 kHz

22 ms
55 ms
370 ms
3707 s

Off

20 dB
20 dB
20 dB

500
50Q
500

On, 0.0 meters

On, 0.0 meters

On, 0.0 meters
1.0 meter

same

same
same
same
same
same
same
same
same
same
same
same

same
same

same

same
same
same

100 kHz
100 kHz
same
100.05 MHz
199.9 MHz
same
same

7

+15.0 dBm
same
same

+15.0 dBm
same

same

same

same
same
same
same

same

same
same
same

same
same
same

On, 1.3 meters
same
same
same




THE STATUS BYTE

The Status Byte is an 8 bit word that the HP 3577A will
dump on the HP-IB when it is serially polled. The state of
each bit indicates the status of an internal HP 3577A
function.

BASIC example:
Var=SPOLL(711)

HPL example:
rds (711)—S

STATUS BYTE BIT NUMBERS

B7 B6 B5 B4 B3 B2 B1 BO

B7: Not used

B6: REQUIRE SERVICE, RQS. Set when the HP 3577A pulls
the SRQ line. Cleared along with the SRQ line when a
serial poll is performed.

B5: ERROR This bit reflects the logical OR of all error condi-
tions in the instrument. An SRQ is generated on the rising
edge of any of these error conditions. The error conditions
include all HP-1B errors and all hardware error conditions.
The hardware errors include input overloads, input trip-
ped, source tripped, and reference unlocked. The error bit
is cleared when the hardware error conditions have cleared
and a serial poll is performed, if the error bit is unmask-
ed. If the bit is masked it will clear whenever the error
conditions clear (i.e., it won't stay set until the poll occurs).
It is also cleared by a dump status command (DMS) when
the user receives the error information (if all hardware er-
ror bits are clear). Four levels of masking are provided for
the user to select what type of programming errors will
be reported by the error bit. See MASKING THE STATUS
BYTE.

B4: READY (for HP-IB commands) Set when the HP-IB input
buffer is completely empty, all commands have been com-
pletely processed, and (if the last command was RST) set-
tling is complete. If a command is issued during a sweep,
the ready bit will clear until command processing is
complete.

B3: KEY PRESSED/SRQ If unmasked, this bit will be set when
a key is pressed or the knob is turned. Also, this bit is set
when the HP 3577A receives the “SRQ” command on the
bus. The set condition is cleared by a serial poll.

B2: MEASUREMENT COMPLETE Set when sweep completes.
Cleared by the start of a new sweep.

B1: DATA AVAILABLE Instrument will output data when ad-
dressed to talk. Cleared by the handshake of the last byte.

REMOTE OPERATION

BO: DATA TRANSFER COMPLETE Set after the HP 3577A
handshakes the last data byte in a dump. Primarily design-
ed for plotting. Cleared by a serial poll if it is unmasked,
or upon B1 being set.

Any status bit that is unmasked will cause an SRQ (and
set RQS) when the condition it represents is true. As long
as the condition is true, the bit will stay set. The bit will
reset when the condition has cleared and the instrument
is serially polled.

Any status bit that is masked will follow the condition it
represents, resetting without a serial poll whenever the con-
dition clears.

MASKING THE STATUS BYTE

A service request will be generated when any unmasked bit in
the status byte becomes set. The SRQ mask may be loaded by
sending SQM followed by the mask byte in ASCIl. The mask byte
definition is as follows:

0 1
B7 (not used)
B6 (RQS) not maskable
B5 (Error) mask B5 enable B5 SRQ
B4 (Ready) mask B4 enable B4 SRQ
B3 (Key/SRQ) mask B3 enable B3 SRQ
B2 (MEAS DONE) mask B2 enable B2 SRQ
B1 (DATA AVAIL) mask B1 enable B1 SRQ
B0 (XFER DONE) mask BO enable BO SRQ

In the default instrument state SQM = 0 (all bits masked).
Pressing INSTR PRESET or sending IPR over the bus will
set SQOM = 0.

The user may choose the level of screen message that sets
the SRQ line (and which level of message appears with
DMS) by selecting one of the following four modes:

ERO Nothing will be reported

ER1 Only errors will be reported

ER2 Errors and warnings will be reported

ER3 Errors, warnings, and messages will be reported

The default selection is ER1. If the error bit is unmasked,
the following conditions will pull SRQ regardless of the er-
ror reporting mode selected:

[nput(s) tripped
Input (s) overloaded
Reference unlocked
Source tripped
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“HOW TO GO FAST”" EXAMPLE PROGRAMS

These two example programs are written for the HP Series change from DF7 (default) to DF__, and line 610 to print
200 computers. The first program demonstrates the fastest the correct units after the value of the data dumped). The
measurement technique for any dispiay function except second program is an example demonstrating the fastest
group delay (with the appropriate changes in line 300 to way to make group delay measurements.

10 ! This program demonstrates the fastest possible single-

20 ! point (CW) measurements that the HP 3577A is capable of.

30 !

40 ASSIGN @Na TO 711

50 ASSIGN @Na__nofmt TO 711,;FORMAT OFF

60 Meas__complete=4

70 Pass=0

80 CLEAR @Na I Initialize the bus

90 OUTPUT @Na;”IPR;” I Preset the instrument

100 !

110 ! Turn characters and bus diagnostics off to improve speed

120 !

130 OUTPUT @Na;”CHO;BDO;”

140 !

150 ! Set the data transfer format to 64 bit binary (IEEE)

160 !

170 OUTPUT @Na;" " FM2;”

180 !

190 ! Select single sweep mode to improve speed

200 !

210 OUTPUT @Na;SM2;”

220 !

230 ! Select CW sweep type (fastest method for making single

240 ! point measurements)

250 !

260 OUTPUT @Na;”ST5;”

270 !

280 ! Set up measurement conditions

290 !

300 OUTPUT @Na;"SAM —6 DBM;TR1;BW4;UDI! B/R;TSF.”

310 Freq=RND*2.00E + 8 ! Select a random frequency

320 OUTPUT @Na;" SFR”;Freq;HZ;”

330 OUTPUT @Na;"TKM;” 1 1st meas is done with TKM

340 LOOP

350 Starttime =TIMEDATE

360 Oldfreq=Freq

370 Freq=RND*2.00E +8 ! Select next random frequency

380 !

390 ! Next, go to the new frequency and begin settling,

400 ! then dump the marker data from the last measurement.

410 !

420 OUTPUT @Na;”SFR”;Freq;”HZ;RST;DM1;TRG;”

430 !

440 ! Note that TRG (trigger the new measurement) will not

450 !' occur until settling is complete.

460 !

470 ENTER @Na USING “%,2A”;Junk$ I gets “#1” characters

480 ENTER @Na__nofmt)Y ! gets marker data for Oldfreq

3-34
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[ | 490 Start__meas= TIMEDATE
‘ 500 !
h 510 I Next, wait for the data to be taken. Data analysis
520 ! may be performed here, while waiting.
] 530 !
540 REPEAT
[ | 550 Stat=SPOLL(711)
560 UNTIL BINAND(Stat,Meas__complete)
B 570 Stoptime = TIMEDATE
580 Measure__time = INT((Stop__time-Start__meas)*1000+ .5
. 590 Time = INT((Stoptime-Start__time)*1000+ .5
600 DISP “PASS “:Pass;”, TOTAL TIME=";Time;”msec Measurement =";Measure__time;"'msec”
- 610 PRINT “FREQ: “;Oldfregf1.E+6,"MHz, Y: “}Y;” dB”
620 Pass = Pass+1
[ | 630 END LOOP
. 640 END
- 10 I This program demonstrates the fastest possible 5-point
20 ! group delay measurements possible on the HP 3577A.
30 !
. 40 I Data can be dumped by moving the marker or dumping the
. 50 I trace.
60 |
‘»’ 70 OPTION BASE 0
80 DIM Mkr(5) ! Array holding the 5 marker values for the
. 90 ! filter to be tested
‘ 100 DIM Trace(100) 1 Array holding the 100 trace data points.
. 110 ASSIGN @Na TO 711
120 ASSIGN @Na__nofmt TO 711; FORMAT OFF
. 130 Ready__bit=16
140 Meas__complete=4
. 150 Pass=0
160 Answer$=“"M"
. 170 INPUT “Dump Trace (T) or Dump Marker (M). “,Answer$
180 IF (Answer$[1,1]="T") OR (Answer$[1,1]="t") THEN
. 190 PRINT “Will use Dump Trace”
200 Dump__trace=1
. 210 ELSE
220 PRINT “Will use Marker Dump”
. 230 Dump__trace=0
240 END IF
. 250 Startuptime=TIMEDATE
260 CLEAR @Na
. 270 OUTPUT @Na;”IPR;” 1 Preset the instrument
280 !
- 290 ! Tumn off characters and bus diagnostics for greater speed
300
. 310 OUTPUT @Na;""CHO;BDO;”
320 IF Dump__trace THEN
. 330 OUTPUT @Na;"FM2;” 1 Use 64 bit binary data format
340 ELSE
- 350 OUTPUT @Na;”FMT;” ! The marker will be dumped in ASCII
‘ 360 END IF
. 370 !
380 ! Select single, linear sweep and delay (display fctn. 1)
| 335
]



REMOTE OPERATION

3-36

390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840

OUTPUT @Na;"”SM2;ST1;TR1;DF1;”

OUTPUT @Na;"SAM 0 DBM;TR1;BW4;UDI B/R” ! Measurement set up

OUTPUT @Na;""RS2;” ! Reduced sweep res improves speed.
' HP 3577A will change its delay
! aperature to 2% of span and beep.

Set up the freq definition for a 10.7 MHz bandpass filter

OUTPUT @Na;FRC 10.7 MHZ;FRS 45 KHZ;STM 0.1 SEC;”
OUTPUT @Na;”"TKM;ASL;” ! Sweep and autoscale for onlookers
REPEAT ! Wait for end of measurement
Stat=SPOLL(711)
UNTIL BINAND(Stat,Ready__bit)
OUTPUT @Na; " TKM;”
Starttime=TIMEDATE
PRINT “Initialization time: “INT(TIMEDATE-Startuptime)* 1000);" msec’”’
LOOP
REPEAT ! Wait for end of measurement
Stat=SPOLL(711)
UNTIL BINAND(Stat,Ready__bit)
Swptime=TIMEDATE
!
I Now the data is taken and a new filter may be selected
' for testing. This selection may occur while this data
! is being dumped
!

IF Dump__trace THEN
Dump the entire trace. Assume that the program

!
!
! processes the data during the Donemkr interval that
' currently displays how long this took.

!

OUTPUT @Na;”DT1;TKM;” ! dump trace & take new meas
ENTER @Na USING “%,2A”;Junk$ ! Gets the “"#1”

ENTER @Na__nofmt;Trace(*) ! Gets the trace data
!

! The “Take Measurement” command in line 720 is

! executed as soon as the “Dump Trace” is complete
! (when the computer has entered it; i.e., now).

!

ELSE
! Send the commands to dump data at 5 marker
I postions. Then enter them one at a time.

!

OUTPUT @Na;”MKP 23;DM1;MKP 33;DM1;MKP 50,DM1;MKP 67;

DM1,MKP 77,DM1;TKM;”

850
860
870
880
890
900

ENTER @Na;Mkr(1)

ENTER @Na;Mkr(2)

ENTER @Na;Mkr(3)

ENTER @Na;Mkr(4)

ENTER @Na;Mkr(5)
END IF

?
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910 Donemkr:

920 Stoptime=TIMEDATE

930 Time__to__sweep = INT((Swptime-Starttime)*1000)

940 Time__to__dump = INT((Stoptime-Swptime)*1000)

950 Time__total = INT((Stoptime-Starttime)*1000)

960 DISP ““PASS “;Pass;”, SWEEP TIME=";Time_to__sweep;”’msec

Dump=";Time__to_dump;”msec TOTAL=";Time__total;”msec”
970 Pass=Pass+1

980 Starttime = Stoptime
990 END LOOP
995 END

REMOTE OPERATION
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This section of the manual is an alphabetical listing of
the hardkeys and their menus, the front panel sections
and some of the terms used throughout this manual.
It is assumed that the operator is an experienced user
and is referring to this section for details.

AMPLITUDE
F
(]
- -
AMPTD START
AMPTD
size i
STEPS
/SWEEP
Tate Sut
CLEAR
TRIP
— J

SWEEP . AMPTD SWEEP _ AMPTD
TYPE SWEEP TYPE SWEEP

Figure 4¢1

AMPLITUDE is a hardkey in the SOURCE section of the
front panel used to display either menu of softkey labels
shown above. These softkeys may be used to change
the signal level of the source output. The HP 3577A
source amplitude range is —49 dBm to +15 dBm in
.1 dBm steps; the default value at power-on is —10 dBm
without a test set and +15 dBm with a test set.

AMPLITUDE is also a softkey in the AMPLITUDE menu
used to change the value of source AMPLITUDE. After
power turn-on or INSTRUMENT PRESET, this softkey
is active. A bright label in the menu indicates softkey
selection.

To change the value of AMPLITUDE:

1. Press the AMPTD hardkey to display the menu
2. Press the AMPTD softkey (if label is not bright)
3. Modify the value with the knob or arrow keys

OR

3. Enter a new value with the numeric key pad
4. Select units from the menu (press softkey)

When the SWEEP TYPE is ALTERNATE, each trace may
be given separate AMPLITUDE values. For more infor-
mation see SWEEP TYPE, ALTERNATE SWEEP.

STEP SIZE is a softkey used to change the value that
the arrow keys (in the DATA ENTRY section) increase
or decrease the output amplitude. STEP SIZE is ad-
justable from .1 dB to 64 dB in .1 dB steps. The default
value for STEP SIZE is 1.0 dB.

To change the value of STEP SIZE:

1. Press the AMPTD hardkey to display the menu
2. Press the STEP SIZE softkey (if label is not bright)
3. Modify the value with the knob or arrow keys

OR

3. Enter a new value with the numeric key pad
4. Select units from the menu (press softkey)
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CLEAR TRIP (Source) is a softkey in the AMPTD menu
used to reset the SOURCE TRIP. The source is protected
against large external signals applied to it by a relay
in the output circuit which opens when the voltage is
= 4V,. If the source TRIPs, the user is directed by a
screen message to press the AMPTD hardkey in the
SOURCE section of the front panel. This displays the
menu containing the softkey label “CLEAR TRIP.” Press-
ing CLEAR TRIP resets (closes) the relay in the source
output. If the trip condition still exists the source trips
again.

START AMPLITUDE is a softkey in the AMPTD menu
(when the SWEEP TYPE is AMPLITUDE SWEEP) used
to change the value of the sweep parameter START
AMPLITUDE. The default value for start amplitude is
—40dBm. The allowable range is the same as the range
of the source output amplitude, —49 dBm to +15 dBm.
The value of start amplitude may be larger than the stop
amplitude. Units used for data entry of new values for
start and stop amplitude may be linear (volts) but the
sweep is always logarithmic.

To view the menu shown in Figure 4e1:

1. Press the SWEEP TYPE hardkey
2. Press the AMPTD SWEEP softkey
3. Press the AMPTD hardkey

To change the value of START AMPLITUDE:

1. Press the START AMPTD softkey (if the label is not
bright)
2. Modify the value with the knob or arrow keys

OR

2. Enter a new value with the numeric key pad
3. Select units from the menu (press softkey)

STOP AMPLITUDE is a softkey label in the AMPTD
menu (when the SWEEP TYPE is AMPLITUDE SWEEP)
used to change the value of the sweep parameter STOP
AMPLITUDE. The default value for stop amplitude is
0.0 dBm if no test set is connected to the HP 3577A.
With a test set, the default value is +15 dBm. The
allowable range is the same as that of the source out-
put amplitude, —49 dBm to +15 dBm. The value of
stop amplitude value may be smaller than the start
amplitude.

To change the value of STOP AMPLITUDE:

1. Press the STOP AMPTD softkey
2. Modify the value with the knob or arrow keys

OR

2. Enter a new value with the numeric key pad
3. Select units from the menu (press softkey)

4-2

STEPS/SWEEP is a softkey used to change the number
of amplitude data point measurements taken and plot-
ted on the screen. The value may be changed by soft-
key selection, only. When STEPS/SWEEP softkey is
pressed, a menu appears that contains all possible selec-
tions. They are 5, 10, 20, 50, 100, 200, and 400. The
default number is 100. A large number of STEP/SWEEP
makes the trace smooth while a small number lowers
the required SWEEP TIME.

ATTENUATION
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ATTENUATION is a hardkey in the RECEIVER section
of the front panel used to display the menu shown
above. These softkeys may be used to select the input
attenuation and input impedance for each of the three
receiver channels. Also, the CLEAR TRIP for the
receivers is included in this menu.

Each input channel has two possible input impedances
(502 or 1TMQ) and two possible input attenuations (0dB
or 20dB). When the instrument is PRESET all channels
revert to the default values: 50Q input impedance and
20dB input attenuation. All of the attenuation and
impedance softkeys are the push-push toggle type. Each



has two possible states; the bright part of the labels in-
dicate which state is active. These parameters may be
changed by softkey selection, only.

The two input attenuation values may be thought of
as measurement ranges. Normally the HP 3577A is in
the high range, with 20dB of input attenuation. To in-
crease the HP 3577A’s ability to measure very small
signal levels, change the input attenuation to 0dB. The
following table lists the signal levels at which overload
occurs for any combination of input attenuation and
impedance:

OVERLOAD SIGNAL LEVELS

INPUT INPUT IMPEDANCE
ATTENUATION 50Q 1MQ
20 dB 0 dBm —13 dBV (224 mV)
0dB —20 dBm —33 dBV (22.4 mV)

All the front panel connections of the HP 35677A
S-PARAMETER TEST SET have a characteristic im-
pedance of 50Q. If a 75Q characteristic impedance is
required, we recommend using the HP 356778B.

To modify the impedance and attenuation parameters:

1. Press the ATTEN hardkey to display the menu
2. Press the softkey of the parameter you wish to
change

CLEAR TRIP (RECEIVER) is a softkey used to reset a
RECEIVER TRIP. A RECEIVER TRIP is input voltage pro-
tection that switches the input impedance to 1 MQ when
the signal level is = 1.1V . When any receiver trips
the screen message “INPUT TRIPPED: Chan __, Clear
trip on ATTEN menu” appears. This change of im-
pedance does not show in the ATTEN menu. The menu
shows the user’s selections and has the CLEAR TRIP
softkey which should be used to reset the TRIP condi-
tion. The CLEAR TRIP softkey clears any and all inputs
that are tripped.

AVERAGE

AVERAGE is a hardkey in the RECEIVER section of the
front panel used to display the menu of softkeys shown
in Figure 493, Selection of any of the numbered softkeys
turns on the exponential averaging feature of the HP
3577A. When averaging is on the LED above the AVG
hardkey is illuminated. The number selected by the user
from the menu is a weighting factor called N in the
following discussion.

Averaging is useful for removing the effects of noise
from a trace. It is best to select a small N if you wish
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to adjust the response of the device under test while
sweeping. A small N (like 4) shows the response changes
faster than a large N. If you want a very good “final”
picture, pick 256 (or other large value for N). The larger
N is, the more noise is reduced. This feature is capable
of reducing trace noise as much as 24 dB (N=256).
Another way to reduce trace noise when measuring
weak signals is to switch out the 20 dB RECEIVER at-
tenuators. See ATTENUATION.

To use AVERAGE, press the hardkey labeled AVG in
the RECEIVER section of the front panel. The list of
choices appears in the menu area of the display. If the
feature is off the word OFF appears bright in the menu.
If any other selection is made, the new selection
becomes bright and AVERAGE is on. The AVERAGE
weighting factor N may be changed by softkey selec-
tion, only. Averaging does not stop after N sweeps.

The averaging algorithm is a continuous process that
begins when the feature is turned on (N is selected). The
number selected by the user (N) is used in the equation
below to yield an exponential average.

NEXT VALUE = ' x (NEW VALUE) + _N—

N N

1 X (CURRENT VALUE)
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If N is 256, the new sweep data is weighted by 1/256
and the current data by 255/256. You can see that each
sweep does not change the trace much when N=256.
If N is 4, the new sweep data is weighted by ¥ and the
current data by 3/4; so new data changes the trace faster
when N is small.

The HP 3577A stores the trace information in “bins”.
Each bin contains a measurement value taken at a
discrete frequency in the sweep and is as wide as the
selected bandwidth. As each new value is taken, the
math processor weights (multiplies) it by 1/N, weights
the old value by (N-1)/N, adds the two together and
stores the result in the same bin the old value was in.
Multiple traces are not stored. In this manner, the ef-
fect of any single sample diminishes as each average
weights its value at some factor less than one and adds
it to new incoming data.

The preceding discussion has described how the averag-
ing feature works after N sweeps (samples). Until that
time, the averaging algorithm cycles up through lower
values of N until it reaches the user’s selection. For ex-
ample, let N=256. The first value used in the equation
for N is 4. After several sweeps a higher value of N is
used and the process repeated until 256 is reached. The
HP 3577A uses this method because it displays a use-
able trace faster than if N were large and constant.

NOTE

After averaging with a large N for a long time
(i.e. many sweeps) removing the device under
test does not affect the trace noticeably. The
LED above the AVG key is on when the HP
3577A is averaging.

CONTINUOUS ENTRY
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Figure 4+4
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In the DATA ENTRY section of the front panel there
are three ways to enter or modify data: the keypad, the
arrow keys, and the knob. CONTINUOUS ENTRY refers
to the knob in ENTRY mode.

To use CONTINUOQUS ENTRY the active (bright) soft-
key must be a type that allows data entry. When the
key above the knob is pressed the LEDs marked
“MARKER"” and “ENTRY” toggle. The knob is capable
of CONTINUOUS ENTRY when the ENTRY LED is lit.
When in MARKER mode the knob moves the markers
on the screen. It is recommended that the knob be left
in MARKER mode so that data modifications are not
made when the knob is accidently rotated. The ENTRY
OFF hardkey also turns off the knob ENTRY mode by
removing the menu (and therefore any active softkey)
from the screen.
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DATA ENTRY is a section of the front panel used for
entering or modifying data. It contains a numeric key-
pad, increment/decrement (arrow) keys, a BACKSPACE
key, ENTRY OFF key and the knob. If new entries are
made with the keypad, units must be entered with the
softkeys at the right side of the screen before the new
entry is complete.

The BACKSPACE key is used to correct data entries or
trace arithmetic equations. When the backspace key
is pressed, the cursor in the entry block (text in the
upper-right corner of the screen) backs up one space,
erasing that character. If an error is made in the data
entry, the HP 3577A displays a screen message and
beeps; the original entry is not erased. The new entry
must be backspaced over before new data may be en-
tered. Another alternative is to begin again with the
hardkey. This replaces your data in the entry block with
the current definition of the parameter.

’, b h



ENTRY OFF is used to keep the knob from changing an
ENTRY value or to clear the screen of menus and mes-
sages. The graticule and all characters are displayed at
low intensity and the trace(s) are bright.

The KNOB is used in one of two modes: to move the
MARKER or for (continuous) ENTRY (i.e. data modifica-
tion). It toggles between these two modes when the key
above it is pressed. Two LEDs, marked MARKER and
ENTRY show which mode the knob is in. When preset,
the knob is in the MARKER mode. It is good operating
practice to keep it in MARKER so that accidental rota-
tion of the knob does not modify whatever entry cur-
rently appears in the menu. Also, note that when
MARKER POSITION (in the MKR menu) is bright, the
knob moves the marker in either MARKER or ENTRY
mode (the entry would be MARKER POSITION).

The INCREMENT/DECREMENT keys are used to incre-
ment (up-arrow) or decrement (down-arrow) data for the
selected (bright) softkey if it is an item that allows data
entry; you can increment a sweep time but not a sweep
type. The message “ENTRY UNDEFINED’ appears if
you try to modify a softkey for which data entry is not
appropriate. If held down for more than 1 second, the
up/down keys auto-repeat. The amount of change is de-
termined by the step size of the parameter to be modi-
fied and may be a data entry, itself. Refer to the par-
ticular parameter in this section for more information
on its STEP SIZE.

DATA REGISTER
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There are four registers used to STORE trace DATA.
They are called D1, D2, D3, and D4. Stored data is in
the same form (complex) created by the receivers and
stored in trace memory. Therefore, any data register
information may be recreated in any of the DISPLAY
FUNCTION formats (LOG MAG, PHASE, GROUP
DELAY, etc.). Refer to Appendix A for more informa-
tion on DATA PROCESSING AND STRUCTURE.
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The data stored in any of the data registers may be dis-
played by specifying the data register of interest as an
INPUT. Press the INPUT hardkey and the softkey label-
ed DATA REG, then select the data register of interest
from the menu. Refer to STORE DATA.

DEFINE MATH
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DEFINE MATH is a hardkey in the DISPLAY FORMAT
section of the front panel used to display the menu
shown above (left). These softkeys may be used to
define three complex constants and five functions. Con-
stants and functions may be used as terms in USER
DEFINED INPUTs or USER DEFINED STOREs.

The constants are displayed in the menu as soon as the
DEFINE MATH key is pressed. Each component, real
and imaginary, of each constant, K1 through K3, may
be defined by pressing the appropriate softkey and mak-
ing a data entry with the numeric keypad. The entry ap-
pears in the entry block on the screen as it is entered.
To correct entry errors use the backspace key in the
DATA ENTRY section.

4-5
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The functions may be defined by pressing the DEFINE
FUNCTION softkey. This displays a new menu contain-
ing 1) the 5 user definable functions, F1 through F5, 2)
a command to DEFINE F__, and 3) RETURN, which dis-
plays the previous menu. Also displayed is an entry mes-
sage (on the screen) showing the current definition of
the bright function. This message changes to show the
new entry as it is entered.

One of the F__ softkey labels is bright and appears in
the DEFINE F__ softkey label. Selecting another F__
changes the DEFINE F_ command. When the DEFINE
F__key is pressed the entry biock shows the equation
being defined and the menu changes to a selection of
the first term to be used. This list includes the three in-
put channels (R, A, and B), the four data registers (D__),
the three constants (K_), the other functions (only
lower numbered functions may be used to define this
function), and parenthesis to be used in constructing
the equation.

When a softkey is pressed the menu changes to the list
of math functions or (if K__, F__, or D__ was the first
selection) a list of numbers to finish describing the term.
The menu continues to change as the equation is built
and the entry block shows what is being entered. If er-
rors are made they may be erased by backspacing over
them. When finished, one of the softkey labels should
allow the function to be ENTERed. Character strings
may not be longer than 17; if longer strings are neces-
sary you may divide them among as many user defined
functions as necessary and then define an INPUT equa-
tion with them. See MEASUREMENT CALIBRATION for
an example. The default constant and function defini-
tions are listed in the following table.

K1 = 1.0 + 0.0 F1 = (B/R}/(K1-B/R)
K2 = 50 + 0.0j F2 = AR
K3 =75+ 0.0j F3 = (K14 F2)(K1-F2)
F4 = K2*F3
F5 = K3*F3

When the function is ENTERed there is no change in
the trace unless the INPUT is a function of the term
just defined. This new USER DEFINED FUNCTION may
now be used in a user defined INPUT or STORE. The
trace arithmetic capabilities of the HP 3577A make
complicated error corrections or special conversions
easy. See MEASUREMENT CALIBRATION for
examples.
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NOTE

Pressing INSTR PRESET or cycling the power
switch redefines all user defined functions.
Be sure to SAVE instrument state if you wish
to retain the USER DEFINED FUNCTIONS.

RECALL OLD STATE may be used to recover the user
defined functions as they were defined when power was
last turned off or in case of power failure.
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DISPLAY FORMAT is one of five front panel sections.
The hardkeys in this section display menus of softkeys
used to:

INPUT  define screen trace in terms of re-
ceiver inputs, stored data, user de-
fined constants, and user defined
functions

DISPLAY define screen trace in terms of how

FCTN the complex data is interpreted
(LOG MAG, PHASE, GROUP DELAY,
etc.)

SCALE  define graticule scale (REF LEVEL,
/DIV, etc.)

MKR (marker) read data from the

displayed trace
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MKR (marker goes into) enter data using
- the position of the marker
STORE store complex data as defined under
DATA  the INPUT hardkey
MEASR  normalize or do partial (two term)
CAL or full (three term) error correction
of one-port measurements
DEFINE define three constants and five
MATH  functions

DISPLAY FUNCTION
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DISPLAY FUNCTION is a hardkey in the DISPLAY FOR-
MAT section of the front panel used to display the menu
of softkeys shown above. These softkeys may be used
to define the screen trace in terms of how the complex
data in trace memory is interpreted. If any of the top
7 entries in the menu are bright, the trace is on. The
trace may be turned off with the bottom softkey.

LOG MAGNITUDE is a softkey in the DISPLAY FUNC-
TION menu. Immediately after preset or power-on, LOG
MAG is the active DISPLAY FUNCTION. If not already
bright, pressing this softkey defines the y-axis as log

REFERENCE

magnitude. It does not accept data entry. The default
SCALE parameters for LOG MAGNITUDE are:

REF LEVEL: 0dBm
/DIV : 10dBm
REF POS : 100%

The REFERENCE LEVEL and /DIVISION parameters are
listed on the screen above the graticule. Reference re-
fers to the dashed line; its value is 0dBm and its posi-
tion on the screen is top or 100%. The REFERENCE
POSITION may be checked by pressing the hardkey
SCALE, and then the softkey REF POS. At this point data
may be entered for the reference position.

LINEAR MAGNITUDE is a softkey in the DISPLAY
FUNCTION menu used to define the y-axis as linear
magnitude. It does not accept data entry from the
keypad. When LINEAR MAG is selected the SCALE
parameters change to the following:

REF LEVEL: 0.0V
/DIV: 100 mV
REF POS: 0.0%

PHASE is a softkey used to define the y-axis as PHASE
information. The softkey label PHASE SLOPE appears
in the SCALE menu when PHASE is the current display
function. Default SCALE parameters for PHASE are:

REF LEVEL: 0.0 deg
IDIV: 45 deg
REF POS: 50%

To use this feature, select the trace you wish to be a
phase trace by pressing either the TRACE 1 or TRACE
2 hardkey, press the DSPLY FCTN hardkey, and then
press the PHASE softkey. The selected trace is now
phase information.

POLAR is a softkey used to display trace information
in a polar format. In the polar format, only one trace
is displayed so if both traces are on in a rectangular
format when polar is selected, the non-active trace is
turned off. The active trace is indicated by the LEDs
over the TRACE 1 and TRACE 2 hardkeys.

The polar format changes the menu listings of the
SCALE, MKR, and MKR — hardkeys as shown in Figure
4¢10.

REAL is a softkey used to define the y-axis as real. The
unit of measure for the real and imaginary display func-
tions is volts. When this display function is selected the
HP 3577A displays the real half of the complex data
stored in trace memory. See Appendix A on Data Pro-
cessing and Structure.
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IMAGINARY is a softkey used to define the y-axis as
imaginary. The unit of measure for the imaginary and
real display functions is volts. When this display func-
tion is selected the HP 3577A displays the imaginary
half of the complex data stored in trace memory.

DELAY (GROUP) is a softkey used to select group delay
as the display function. When selected, this softkey
label changes to DELAY APERTURE. DELAY APERTURE
activates a menu which allows the user to change the
delay aperture.

Choosing a display function selects the math used to
interpret the data in trace memory as the selected func-
tion. The data collected during the sweep does not de-
pend on which function is selected. How the data is col-
lected is determined by the source and receiver settings.
See “"DATA PROCESSING AND STRUCTURE” in Ap-
pendix A.

The DELAY display function does not exist in the
DISPLAY FUNCTION menu if the sweep type is LOG
SWEEP, AMPLITUDE SWEEP, CW or if the sweep mode
is MANUAL. .

Group delay is the derivative of phase with respect to
frequency (d¢/df). In the HP 3577A this is approximated
by using the function A¢/(Af X 360). The user selects
the DELAY APERTURE (Af) in % of span (frequency)
from a menu. The HP 3577A calculates the change in
phase for the specified aperture and divide A¢ by Af
X 360.

The point plotted is between data points used to cal-
culate it. For example, the group delay for 100 Hz may
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be calculated by measuring the change in phase be-
tween 90 and 110 Hz. Therefore, no data is calculated
for the endpoints of the trace. If you had specified a
start frequency of 90 Hz, 100 Hz would be the first point
with group delay data. This results in a trace that does
not extend to the edges of the screen (more noticeable
as the delay aperture is made larger).

The unit of measure for group delay is time. The
readings are in seconds or fractions of seconds from
0.01 ns to 1000.0 seconds. Larger apertures yield finer
resolution of units because 7, (group delay) = A¢ (with
fixed phase resolution) divided by Af. The larger the
aperture (Af), the smaller 74 is.

When the display function is group delay (or any phase
dependent function) the scale menu includes “PHASE
SLOPE”. Initially this feature is on and the default value
is 0 deg/span.

DELAY APERTURE is a softkey label that is created in
the DISPLAY FUNCTION menu when DELAY is select-
ed. Delay aperture is the frequency span over which the
HP 3577A evaluates phase and calculate group delay.
This frequency span is in percent-of-span; the selections
include 5%, 1%, 2%, 4%, 8%, and 16%. The selected
aperture appears below the lower-right corner of the
graticule in Hertz when the active trace is group delay.
See Figure 4011.

To find and/or modify DELAY APERTURE press DSPLY
FCTN and then DELAY. The softkey DELAY changes to
read DELAY APERT when pressed. Pressing this key
displays the list of apertures in the menu area. Large
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apertures have more of a smoothing effect on the trace

‘ than smaller apertures.

DELAY APER 400.0Hz

Figure 411

Delay aperture is somewhat dependent upon sweep res-
olution (a softkey in the FREQ menu). When sweep res-
olution is 201, the delay aperture cannot be less than
1% of span. The HP 3577A automatically changes aper-
ture from .5% to the larger value when sweep resolu-
tion is changed. Aperture is increased to 2% when a
sweep resolution of 101 is selected, and is increased
again to 4% when sweep resolution becomes 51. See
the example for SWEEP RES under the FREQ hardkey.

ENTRY BLOCK

Figure 4¢12

. The ENTRY BLOCK is a portion of the screen where en-

try messages appear. These messages show the data

REFERENCE

entered or modified. Any time a new menu is select-
ed and the active (bright) softkey label is a data entry
item, its current value appears in the upper-center por-
tion of the screen. If the selected trace is changed to
2 and trace 2 is off, no message appears.

Example: Trace 1
Press SCALE hardkey REF LEVEL
0.000dBm

EXTERNAL REFERENCE

This input on the rear panel allows the HP 3577A to be
connected to an external frequency reference. When
a signal is present on this input the EXT REF LED in the
upper right hand corner of the front panel lights. The
HP 3577A phaselocks to signals from —7 dBm to +15
dBm at any frequency that is the result of dividing 10
MHz by an integer and is above 100 kHz, accurate to
+20 ppm. If the source connected to the EXTERNAL
REFERENCE varies more than this, the HP 3577A switch-
es to its own internal reference. When this occurs, the
EXT REF LED extinguishes and the HP 3577A beeps as
phaselock is lost during the switch.

Figure 4¢13
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FREQUENCY is a hardkey in the SOURCE section used
to display the menu of softkeys shown above. These
softkeys are used to modify the frequency parameters.
Immediately after pressing INSTR PRESET or cycling
power, START FREQ is the active (bright) softkey.

The top 5 softkeys in this menu allow data entry. SWEEP
RESOLUTION calls another menu used to select the
number of sampled frequencies or bins that are the data
points of the trace. FULL SWEEP is an immediate ex-
ecution command that resets the START FREQUENCY
and STOP FREQUENCY to get a full sweep; or you may
think of it as resetting the CENTER FREQUENCY and
the FREQUENCY SPAN.

If the SWEEP TYPE is LOG FREQ the menu consists of
the following:

START FREQ
STOP FREQ
FULL SWEEP

410

If the SWEEP TYPE is CW or AMPTD the menu con-
sists of the following:

FREQ
STEP SIZE

If the SWEEP TYPE is ALTERNATE, different frequen-
cy parameters may be entered for each of the two ac-
tive traces. See SWEEP TYPE, ALTERNATE.

START FREQ is a softkey used to enter data for the
sweep start frequency. To enter a new start frequency:

1. Press the FREQ hardkey to display the menu

2. Press the START FREQ softkey (if label is not
bright)

3. Modify the value with the knob or arrow keys

OR

3. Enter a new value with the numeric key pad
4. Select units from the menu (press a softkey)

STOP FREQ is a softkey used in the same manner as
START FREQ for entering data for the sweep stop fre-
quency. The START and STOP FREQ values appear
below the graticule.

CENTER FREQ is a softkey used in the same manner
as START and STOP FREQ for entering data for the
sweep center frequency. There is no defined center fre-
quency when the SWEEP TYPE is LOG FREQ, CW, or
AMPTD. The START and STOP information below the
graticule changes to CENTER and SPAN when either of
the latter two are selected.

FREQ SPAN is a softkey used in the same manner as
START FREQ for entering data for the frequency span
represented by the graticule. There is no frequency span
when the when the SWEEP TYPE is LOG FREQ, CW, or
AMPTD. If the frequency span is 0 Hz and sweep time
is less than 1000 seconds, the marker position reads in
units of time.

CENTER FREQ STEP is a softkey used to enter data for
the step size taken when the increment/decrement ar-
rows are used to modify the center frequency value.
Data entry for this parameter is accomplished in the
same manner as for START FREQ.

SWEEP RESOLUTION is a softkey used to change the
number of sample frequencies measured by the HP
3577A. The default value for sweep resolution is 401
points. These correspond to the bins referred to in Ap-
pendix A. Each bin is as wide as the selected resolution
bandwidth and has associated with it a bin number
(position information) and measurement value. The user
may select 401, 201, 101, or 51 points per sweep. The



larger numbers provide a smoother trace while the
lower number of points per sweep allow a shorter
SWEEP TIME. To select a value for SWEEP RESOLU-
TION, press the FREQ hardkey, SWEEP RESOLUTN
softkey, and then press the softkey corresponding to the
desired value.

NOTE

Changing SWEEP RESOLUTION or SWEEP

TYPE erases registers R, A, and B in trace
memory (sets all zeros).

When the display function is group delay, delay aper-
ture is somewhat dependent on sweep resolution. If the
sweep resolution is decreased, the HP 3577A auto-
matically increases the delay aperture and displays the
screen message “DELAY APERTURE INCREASED.”

EXAMPLE: 1. PRESET,; Swp Res = 401, Aperture = 5%
of span
2. Change Swp Res to 201, Aperture changes
to 1%
3. Change Swp Res to 101, Aperture changes
to 2%
4. Return Swp Res to 401, Aperture does not
change

FULL SWEEP is a softkey used to reset the start/stop
sweep parameters to their maximum values. Full sweep,
in a linear sweep, is from 0 to 200 MHz. In log sweep,
full sweep is from 5 Hz to 200 MHz. The presence of
a test set does not affect full sweep.

GRATICULE

GRATICULE is a scale for measuring quantities dis-
played on the CRT (refered to as the display screen).
The HP 3577A has different graticules for LOG and
LINEAR sweep types, POLAR display function and
changes the POLAR display graticule to a SMITH chart
with a softkey in the SCALE menu.
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Polar: Smith Chart Off

Polar: Smith Chart On

Figure 415
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HARDKEY refers to all of the keys on the front panel
that have command names printed on them. Most hard-
keys are used to display a menu of softkey labels. Ex-
ceptions to this are the keys in the DATA ENTRY sec-
tion, the TRIG/RESET key, the LCL key, and the INSTRU-
MENT PRESET key.

p—
]
A 811
A 821
B 812
A/R 822
B/R iy
DATA USER DEF
REG INPUT
USER DEF coPy
INPUT Trc 2%
CcoPY TEST SET
Trc 2+ FWD REV
-7
qe17A 4+17B
Figure 4¢17
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INPUT is a hardkey in the DISPLAY FORMAT section
used to display the menus of softkeys shown in Figure
4¢17. These softkeys may be used to define the active
trace in terms of 1) receiver inputs, 2) data registers (con-
tain stored traces), 3) user defined functions, and 4) user
defined complex constants. Connecting an HP 35677A/B
S-parameter Test Set to the HP 3577A changes this
menu as shown in Figure 4017B. If the test set is used,
the S-parameters may be turned off with a softkey
found under the SPCL FCTN hardkey. When the
S-parameters are turned off, the INPUT menu changes
to that shown in Figure 4¢17A.

Without the test set, the default selection for INPUT
is the R input. When the INPUT definition is R, A, or
B, the trace appears as a display function of the signal
at the selected input. The three inputs are identical. If
A/R or B/R are selected as the INPUT then the trace con-
sists of the data at the A or B input divided by the data
at R. This may be used to remove the response of the
source from the trace by using a power splitter as shown
in Figure 4017C.

The DATA REG softkey may be used to select one of
the four data registers as the INPUT definition. The
USER DEFINED INPUT softkey may be used to con-
struct an equation using constants, data registers, in-
puts, and previously defined functions as terms. The
user may also copy the INPUT definition for the other
trace into the definition of the active trace using the
COPY TRACE softkey.

With the S-parameter test set the INPUT menu has most
of the same features. In place of the selections for in-
puts R, A, B, A/R, and B/R are the S-parameters 511, S21,
$12, and S22. When the USER DEFINED INPUT is ac-
tive the softkey label TEST SET FWD/REV appears at
the bottom of the menu.
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DATA REGISTER is a softkey used to select a trace
stored in a data register as the displayed trace. Press-
ing this softkey changes the menu to a list of the four
data registers, D1-D4. Pressing one of these softkeys ac-
complishes the selection of that data register as the
trace INPUT. Be aware that the sweep parameters of
the stored trace may be entirely different from those
in effect now. SCALE parameters are the only values
that affect the trace when the INPUT is defined to be
a data register.

USER DEFINED INPUT is a softkey used to create an
equation to define a trace INPUT that is more com-
plicated than the common ones offered at the top of
the menu. The user may use 1) the three receiver inputs,
2) three user defined complex constants, 3) four data
registers, and 4) five user defined functions as terms in
this equation.

To make a USER DEFINED INPUT:

1. Press the INPUT hardkey to display the menu

2. Press the USER DEF INPUT softkey (if label is
not bright)

3. Press the softkey corresponding to a math term

4. Press the softkey corresponding to a math
function

5. Repeat steps 3 and 4 until the equation is complete

6. Press the ENTER softkey

COPY Trc n—m is a softkey used to define the INPUT
of the active trace to be identical to the other trace IN-
PUT. The softkey label is COPY INPUT 2—1 when
TRACE 1 is selected and COPY INPUT 1—2 when
TRACE 2 is selected.

TEST SET FWDJREV is a push-push toggle type softkey
used to select which of the two S-parameter test set
ports is the source. When FWD is bright PORT 1 is the
signal source and when REV is bright PORT 2 is the
source. This softkey appears only when the USER DEF
INPUT softkey is active.

INSTRUMENT PRESET

Figure 4+18

REFERENCE

INSTRUMENT PRESET is a green hardkey in the IN-
STRUMENT STATE section. This key resets the values
of HP 3577A parameters to a known state. This op-
erating state is especially useful as a reference condi-
tion. Immediately after preset or power-on, the HP
3577 A parameters are set to their default values. These
parameters and their preset conditions are shown in the
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following table.

Table 4¢1
Function Preset Condition
Without test set With test set

Display function Log magnitude same
Input (both traces) R input S21
Active trace Trace 1 same
Scale 10 dB /DIV same
Reference level 0 dBm same
Reference position 100% (for log mag) same
Start frequency 0 Hz 100 kHz
Stop frequency 200 MHz same
Amplitude —10 dBm +15 dBm
Amplitude step size 1dB same
Sweep type Linear frequency same
Sweep time 1 second same
Sweep mode Continuous same
Sweep resolution 401 points/span same
Trigger mode Free Run same
Resolution bandwidth 1 kHz same
Averaging Off same
Attenuation (input) 20 dB (all 3 inputs) same
Impedance (input) 50 ohms (all 3 inputs) same

Length R

TION section.’

pedance where Z, =

On, 0 meters

Length A On, 0 meters same
Length B On, 0 meters same
User def constants K1 = 1.0 + j0.0 same
K2 = 50.0 + j0.0 same
K3 = 750 + j0.0 same
User def functions F1 = (B/R) / (K1-B/R) same
F2 = A/R same
F3 = (K1+F2) / (K1-F2) same
F4 = K2*F3 same
F5 = K3*F3 same

where F1 converts closed loop gain to open loop gain, F2 is input
reflection (if the test set is configured forward), F3 converts the
reflection measurement to normalized impedance for port 1 of
the test set, F4 converts normalized impedance to actual im-
50Q, and F5 converts normalized im-
pedance to actual impedance where Z, = 75Q. For a more com-
plete listing of preset parameters, refer to the REMOTE OPERA-

On, 1.3 meters

INSTRUMENT STATE

INSTRUMENT STATE is one of five front panel sec-
tions. The hardkeys in this section may be used to SAVE
and RECALL instrument state, PRESET the HP 3577A,
PLOT what appears on the screen, monitor the HP-1B
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Figure 4¢19

status of the HP 3577A, or use the SPECIAL FUNC-
TIONS.

SPECIAL FUNCTIONS include changing the HP-IB ad-
dress, confidence testing the HP 3577A, turning the
beeper on and off, service diagnostics, and INPUT menu
S-parameter control.

INSTRUMENT STATE is also a term that refers to the
state or values of all parameters. This state may be
SAVEd and later RECALLed. For more information on
the features described here, refer to the hardkey of
interest.

KNOB

Figure 420

The KNOB in the DATA ENTRY section is used to move
the marker or modify data. It is toggled between these
two modes with the unmarked key above it. The cur-
rent mode of the knob is indicated by the LED’s above
it. The knob may not be used to change the HP-1B
address.

414

LENGTH

I o ocooo|/coao

S O0O00||oog 3
— 77\

Tt O
0000(7) coNSY

2 ||0000 oG,
(] ® O%Qﬁ_J

)

LENGTH R

LENGTH R
ON OFF

LENGTH A

LENGTH A
ON OFF

LENGTH B

LENGTH B
ON OFF

STEP
SIZE

Figure 421

LENGTH is a hardkey in the RECEIVER section of the
front panel used to display the menu of softkey labels
shown above. These softkeys may be used to select the
electrical length of each of the receiver inputs to com-
pensate for, or simulate cable lengths. Propagation
velocity is assumed to be the speed of light. The ac-
tual cable length should be compensated for using a
relative velocity. Each input’s LENGTH feature may be
turned off, which is equivalent to setting its value to 0.

To change the value of length for a receiver input:

1. Press the LENGTH hardkey to display the menu

2. Press the softkey LENGTH __ for the channel to
be modified (if the label is not bright)

3. Modify the value with the knob or arrow keys

OR

3. Enter a new value with the numeric key pad
4. Select units from the menu (press a softkey)

LENGTH affects phase functions only; there is no loss
factor. If the current DISPLAY FUNCTION is LOG or
LIN MAG there is no change in the trace with changes
in LENGTH.

®
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Preset or default value: 0.0m, ON

Upper limit: 1 second or 300,000,000 meters
Lower limit: -1 second or -300,000,000 meters
Resolution: .001 ns or .1 cm

Menu Units: m, cm, SEC, mSEC, uSEC, nSEC, EXP

LOCAL

(]

Figure 4¢22

LOCAL is a hardkey in the INSTRUMENT STATE sec-
tion of the front panel used to change the HP-IB status
of the HP 3577A from REMOTE to LOCAL if the LOCAL
LOCKOUT command has not been issued.

The LCL key is part of the HP-IB STATUS block. This
block has four LED indicators that show the HP-IB
status for REMOTE, TALK, LISTEN, and SRQ. If the
REMOTE LED is illuminated, none of the front panel
keys have any effect until the LCL key returns LOCAL
control (which extinguishes the REMOTE LED). If the
HP-IB controller has issued the LOCAL LOCKOUT com-
mand and the REMOTE LED is illuminated, the LCL key
cannot gain LOCAL control. See the section on remote
operation.

MARKER

MARKER is a hardkey in the DISPLAY FORMAT sec-
tion of the front panel used to display the menus of soft-
key labels shown in Figure 4¢23. These softkeys may
be used to read data from the displayed trace. After
being PRESET the HP 3577A’s knob is in the MARKER
position mode. The marker (small circle) may be moved
to any part of the trace with the knob and the data
for that point appears in the MARKER BLOCK above
the right half of the graticule. Note that the MARKER
information is valid even though the trace may be clip-
ped by the upper or lower edges of the graticule. The
arrow keys may also be used to move the marker across
the trace. If the frequency span is 0 Hz and the sweep
time is less than 1000 seconds, the marker position reads
out in units of time.
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MARKER POSITION is a softkey which must be select-
ed when the arrow keys are used to move the marker.
Note that when MARKER POSITION is bright the knob
moves the marker in either the MARKER or ENTRY
modes.

MARKER ONJOFF is a push-push toggle type softkey
used to turn the marker and the MARKER BLOCK off
and back on. The default condition is on. If the marker
is off, pressing the MKR hardkey turns it on.

ZERO MARKER is a softkey which turns on the OFF-
SET MARKER and sets its X-Y coordinates (OFFSET
values) to those of the regular marker. This marker ap-
pears as a small triangle on top of the regular marker
(which is a small circle). When ZERO MARKER is ac-
tivated the marker information block above the
graticule contains OFFSET information. The OFFSET
MARKER becomes the reference for the regular
marker.

MARKER OFFSET ONJOFF is a softkey used to turn on
the OFFSET MARKER at the values represented by the
MARKER OFFSET (magnitude) and FREQ OFFSET
parameters. This is a push-push toggle type softkey.
When ON the triangular OFFSET MARKER appears on
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the screen (if its coordinates are on-scale) and the word
“MARKER” changes to “OFFSET"” in the marker block
above the graticule.

MARKER OFFSET is a softkey used to enter a reference
value for the Y-axis of the OFFSET MARKER. The
default value for MARKER OFFSET is 0.0 dBm. To
change this value:

1. Press the MKR hardkey to display the menu

2. Press the MARKER OFFSET softkey (if label is not
bright)

3. Modify the data with the knob or arrow keys

OR

3. Enter a new value with the numeric key pad
4. Select units from the menu (press a softkey)

FREQUENCY OFFSET is a softkey that allows the user
to enter a reference value for the X-axis of the OFFSET
MARKER. The default value for FREQUENCY OFFSET
is 0 Hz (in a frequency sweep). When SWEEP TYPE is
AMPLITUDE this softkey label reads “AMPLITUDE
OFFSET.” This parameter may be modified in the same
manner as MAGNITUDE OFFSET.

MARKER COUPLING ONJOFF is a push-push toggle
type softkey used when two traces are on. In the default
setting (ON) both markers move together when the knob
is rotated. If MARKER COUPLING is turned OFF, turn-
ing the knob moves only the marker on the active trace.

When the DISPLAY FUNCTION is POLAR only one
trace is active, so there is only one active marker. This
marker has three values associated with it; frequency,
magnitude and phase (or frequency, real, and im-
aginary). With the POLAR DISPLAY FUNCTION the
MKR menu appears as shown in Figure 4¢23B. The
following discussion of softkey features assumes that
the active display function is POLAR. The top four soft-
key labels operate in the POLAR DISPLAY FUNCTION
the same as they do in a rectangular display function.

MAGNITUDE OFFSET is a softkey used to enter or
modify the value of magnitude for the offset marker.
The default value of magnitude offset is 0.0 V without
a test set and 0.0 units with a test set. Pressing the ZERO
MARKER softkey resets this value to the current mag-
nitude value of the regular marker. This softkey label
changes to read “REAL OFFSET” when the selected
units are changed with the MARKER M,P R,I softkey.
To change the value of this parameter:

1. Press DSPLY FCTN hardkey to display a menu
2. Press the POLAR softkey (if label is not bright)
3. Press the MKR hardkey to display a menu
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4. Press the MAG OFFSET softkey (if label is not
bright)
5. Modify the value with the knob or the arrow keys

OR

5. Enter a new value for MAG OFFSET with the
numeric key pad
6. Select units from menu {press a softkey)

PHASE OFFSET is a softkey which allows data entry of
the phase data to place the OFFSET MARKER as a ref-
erence for the regular marker. This parameter value may
be entered or modified in the same manner as described
previously for MAGNITUDE OFFSET. The OFFSET
MARKER may be on or off when this is done. Pressing
the ZERO MARKER softkey resets this data to the cur-
rent phase of the regular marker. The softkey label
changes to IMAGINARY OFFSET when the units are
changed with the softkey at the bottom of the menu
from magnitude & phase to real & imaginary. This is
described later in this discussion.

FREQUENCY OFFSET is a softkey that operates the
same in the POLAR as in a rectangular display func-
tion. Note that in polar display function, changing this
value does not change the screen position of the off-
set marker. The value of this parameter may be modi-
fied to offset the frequency readout in the marker in-
formation block.

MARKER M,P R,l is a push-push toggle type softkey
which changes the units of the marker information from
magnitude & phase to real & imaginary. The default set-
ting is magnitude and phase units. To change the units
to real and imaginary, press the MARKER M,P R, I soft-
key once. Pressing it a second time returns the units to
magnitude and phase. The selected unit type is in-
dicated by bright letters M,P for magnitude and phase
or bright letters R,I for real and imaginary.

MARKER -
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MARKER — is a hardkey in the DISPLAY FORMAT sec-
tion of the front panel used to display the menus of soft-
keys shown above. Some of these softkeys may be used
to enter data corresponding to the position of the
marker. Others move the marker to points of interest.

MARKER — REFERENCE LEVEL is a softkey used to
change the current value of REFERENCE LEVEL to the
magnitude (position) of the marker. This redefines the
level at the dashed line such that the trace moves up
or down putting the marker on the reference line. To
use this feature:

1. Move the marker to the point on the trace whose
magnitude you wish to be the new reference level
(dashed line value)

2. Press the MKR— hardkey to display the menu

3. Press the MKR— REF LVL softkey

MARKER — START FREQ is a softkey used to change
the current value of START FREQUENCY to the fre-
quency (position) of the marker. To use this feature:

1. Move the marker to the point on the trace that you
wish to be the new start frequency

2. Press the MKR— hardkey to display the menu

3. Press the MKR— START softkey

MARKER — STOP FREQ is a softkey used to change
the current value of STOP FREQUENCY to the frequen-
cy (position) of the marker. To use this feature:

1. Move the marker to the point on the trace that you
wish to be the new stop frequency

2. Press the MKR— hardkey to display the menu

3. Press the MKR— STOP softkey

REFERENCE

MARKER — CENTER FREQ is a softkey that allows the
present frequency of the marker to be entered into the
CENTER FREQUENCY value. To use this feature:

1. Move the marker to the point on the trace that you
wish to be the new center frequency

2. Press the MKR— hardkey to display the menu

3. Press the MKR— CENTER softkey

MARKER OFFSET — SPAN is a softkey used to select
new START and STOP frequencies (i.e., frequency span).
The start and stop frequencies are selected by position-
ing the reference and regular markers. To use this
feature:

1. Move the marker to the point on the trace that you
wish to be one of the end frequencies

2. Press the MKR hardkey to display a menu

3. Press the ZERO MARKER softkey to turn on the
OFFSET MARKER

4. Move the marker to the point on the trace that you
wish to be the other end frequency

5. Press the MKR— hardkey to display the menu

6. Press the MKR OFST —SPAN softkey

MARKER — MAX is a softkey used to move the marker
to the bin containing the largest value. To use this
feature:

1. Press the MKR— hardkey to display the menu
2. Press the MKR— MAX softkey

MARKER — MIN is a softkey used to move the marker
to the bin containing the smallest value. To use this
feature:

1. Press the MKR— hardkey to display the menu
2. Press the MKR— MIN softkey
Note that if future sweeps create maximum or minimum
values in bins other than the position of the marker, the
marker does not move to that bin. The marker remains
at the position selected through the use of the last
MKR— MIN or MKR— MAX softkey.

MARKER SEARCH is a softkey used to search for a
target value defined by the user. Pressing this softkey
displays a new menu shown in Figure 4024B. The ac-
tive softkey in this menu is MARKER TARGET.

MARKER — RIGHT TO TARGET is a softkey used to
search to the right for the TARGET value entered by
the user. The default value of the MARKER TARGET
is 10.01 dBm without the test set and — 3 dB with the
test set. To use this feature:

1. Press MKR— hardkey to display a menu

2. Press the MARKER SEARCH softkey to display the
second menu

3. Press the MKR— R TARG softkey
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If the target value does not exist to the right of the
marker, the screen message “TARGET VALUE NOT
FOUND” appears and the marker does not change posi-
tion. If the value exists in more than one bin the marker
moves in the selected direction to the first bin contain-
ing the the value closest to the target value. Refer to
the marker information block above the graticule.

MARKER — LEFT TO TARGET is a softkey used to
search to the left for the TARGET value entered by the
user. The default value of the MARKER TARGET is
10.01 dBm without a test set and — 3 dB with a test set.
To use this feature:

1. Press the MKR— hardkey to display a menu

2. Press the MARKER SEARCH softkey to display the
second menu

3. Press the MKR— L TARG softkey

If the target value does not exist to the left of the
marker, the screen message “TARCET VALUE NOT
FOUND" appears and the marker does not change posi-
tion. If the value exists in more than one bin the marker
moves to the closest bin containing the target value.
The bin value is not necessarily exactly equal to the tar-
get value. Refer to the marker information block above
the graticule.

MARKER TARGET is a softkey used to enter a value to
search for with the marker. The default value of the
TARGET is 10.01 dBm without a test set and — 3 dB with
a test set. To use this feature:

1. Press the MKR— hardkey to display a menu

2. Press the MARKER SEARCH softkey to display the
second menu

3. Modify the value with the knob or arrow keys

OR

3. Enter a new value with the numeric key pad
4. Select units from the menu (press a softkey)

RETURN is a softkey that displays the previous menu.
This may also be done by pressing the MKR — hardkey.

When the DISPLAY FUNCTION is POLAR the MKR—
menu appears with different softkey labels than when
the DISPLAY FUNCTION is one of the rectangular for-
mats as shown in Figure 4024C. The following discus-
sions of softkey features assume that the active DIS-
PLAY FUNCTION is POLAR.

MARKER — FULL SCALE is a softkey used to change
the value of FULL SCALE to the magnitude (position)
of the marker. This sets the level of the outer ring of
the polar graticule to the current magnitude of the
marker which has the effect of changing the scale.
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To use this feature:

1. Move the marker to the point you wish to be on
the outer ring of the polar graticule

2. Press the MKR— hardkey to display the menu

3. Press the MKR— FULL SCL softkey

MARKER — START FREQUENC Y is a softkey that also
appears in the MKR — menu for rectangular display for-
mats. It works the same for polar formats. In POLAR
there is only one trace and only one marker. The marker
has three values associated with it: frequency, mag-
nitude, and phase (or frequency, real, and imaginary).
The MKR —START FREQ softkey puts the present fre-
quency value of the marker into the START FREQ value.

MARKER — STOP FREQUENCY is a softkey that works
the same in polar as rectangular display formats.

MARKER — CENTER FREQUENCY is a softkey that
works the same in polar as rectangular display formats.

MARKER OFFSET — FREQ SPAN is a softkey that works
the same in polar as rectangular display formats.

MARKER — REFERENCE is a hardkey that puts the cur-
rent phase value of the marker into the value of the
reference line. This has the effect of rotating the polar
trace, leaving the marker on the dashed line. To use this
feature:

1. Move the marker to the point on the trace that
you wish to be the new phase reference

2. Press the MKR — hardkey to display the menu

3. Press the MKR— REF softkey

MARKER — MAX is a softkey that works the same in
polar as rectangular display formats.

MARKER — MIN is a softkey that works the same in
polar as rectangular display formats.

MEASUREMENT CALIBRATION
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MEASUREMENT CALIBRATION is a hardkey in the DIS-
PLAY FORMAT section of the front panel used to
display the menu of softkeys shown in the figure above.
Items in the MEASR CAL menu help the user calibrate
out the effects of measurement hardware imperfec-
tions. None of these softkey functions are operable if
the active sweep type is ALTERNATE SWEEP.

NORMALIZE is a softkey that is used to remove cable
lengths and imperfections in the source flatness from
simple measurements. To use this feature:

1. Set up the measurement

2. Replace the device under test with a through
(barrel adapter)

. Wait for a full sweep update of the trace

. Press the MEASR CAL hardkey to display the menu

. Press the NORMLIZE softkey

. Replace the barrel with the test device

o W

—jDUT}—2

Figure 4026

To normalize, the HP 3577A uses the INPUT as it is orig-
inally defined to store the trace in register D1 {for trace
1) or D2 (for trace 2). Then it redefines the INPUT to
be “old INPUT”/D1 or ““old INPUT”/D2, whichever ap-
plies (dependent on trace being operated on).

REFERENCE

NORMALIZE may also be used to calibrate a reflection
measurement. The configuration shown in Figure 427
should be used with an open as the standard. The pro-
cedure is the same as previously described except that,
instead of replacing the device under test with a
through, the D.U.T. should be disconnected and the
connection to the directional bridge left open.

NORMALIZE (SHORT) may be used in the same man-
ner as NORMALIZE for normalizing single port (reflec-
tion) measurements. The standard used should be a
short.
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Figure 427

NOTE

The HP 3577 A does not allow normalization

of INPUT expressions other than A,B,R,A/R,
or B/R.

ONE PORT PARTIAL CAL is a softkey label in the
MEASUREMENT CALIBRATION menu used to improve
accuracy of return loss measurements by doing two-
term error correction. Use of this feature destroys the
contents of registers D3 and D4 and redefines the func-

tion F2 and the constant K1. To use this feature:

1. Set up the measurement (INPUT; FREQ, AMPTD,
SWEEP TIME etc.)

2. Press the MEASR CAL hardkey to display the
menu

3. The HP 3577A displays a screen message to

LEAVE PORT 1 OPEN

Disconnect the cable to PORT 1

Press the CONTINUE CAL softkey

Wait for the HP 3577A to do a complete sweep

The HP 3577A displays a message to INSTALL

REFERENCE LOAD ON PORT 1 of the HP

35677A/B S-parameter test set

No oo
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8. Install a calibrated load of characteristic im-
pedance on PORT 1 of the HP 35677A/B S-
parameter test set

9. Press the CONTINUE CAL softkey

10. Wait for the message CALIBRATION
COMPLETE
11. Reconnect the device to be tested to PORT 1

When calibration is complete the INPUT is the user de-
fined function F2, CALIBRATED REFLECTION. To dis-
play the NORMALIZED IMPEDANCE FUNCTION select
INPUT = F3 as follows:

1. Press the INPUT hardkey to display the menu

2. Press the USER DEF INPUT softkey

3. Press the F__ softkey

4. Press the 3 softkey (or 3 in the numeric key pad)

5. Press the ENTER softkey

To display the definition of F3:

1. Press the DEFINE MATH hardkey

2. Press the DEFINE FUNCTION softkey

3. Press the F3 softkey and read (K14 F2)/(K1-F2)”
in the entry block portion of the screen

The error model expression is Mmeas= D+ F*Mactoal
where D is the directivity error term and F is the fre-
quency response error term. When calibrated the HP
3577A displays Macwa = (Mmeas-D1)/F.

To solve for Macwal, the HP 3577A stores A/R measured
with an open termination into D4. Then it stores the
directivity error term D (with the standard load) in D3
and redefines D4 to be D4-D3, the frequency response
error term F. The user defined function F2 is now the
calibrated reflection function used to solve for Macal;
F2=(A/R-D3)/D4 which represents M,ctua= (Mmeas-D)/F.
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Figure 428

ONE PORT FULL CAL is a softkey label in the MEAS-
UREMENT CALIBRATION menu used to improve return
loss measurement accuracy. Use of this feature destroys
the contents of data registers D1 (for trace 1) or D2 (for
trace 2), D3, and D4, and redefine F1, F2, and K1.

Use of this feature is identical to that of the two-term
error correction described previously, with the addition
of a step requiring that PORT 1 of the S-parameter test
set be terminated with a short. Messages on the screen

4-20

ask the user to LEAVE PORT 1 OPEN, INSTALL SHORT
ON PORT 1, and INSTALL REFERENCE LOAD ON
PORT 1 (of the S-parameter test set). After each termina-
tion is connected, the CONTINUE CAL softkey is press-
ed and the HP 3577A collects data by sweeping (dur-
ing which sweep time we must patiently wait). When
this sequence is complete, F2 is the displayed trace and
has been defined to be the CALIBRATED REFLECTION.
The normalized impedance function may be displayed
by selecting F3 for the user defined INPUT, as previous-
ly described.

The error model expression used for the 3-term correc-
tion function is Mmeass=(D+ T*Macral) /| (1-S*Macrsal)
where D is the correction factor for directivity, T is the
correction factor for transmission and S is the factor
for source match. When calibrated, the HP 3577A
diSplayS Mactua|=(Mmeas'D) / (S*Mmeas+ T)

To solve for M,cwal, the HP 3577 A stores A/R measured
with the open termination in D3. Then it requests the
short termination and stores (A/R)4+ D3 in D4, stores
(A/R)-D3 in D1 (or D2, depending on the active trace)
defines K1=2+ 0, and stores K1*A/R*D3 in D3. Next,
it requests a standard load and stores D3-A/R*D4 in D3,
stores D3/D1 (or D2) in D3 (which is now used as the
error term B), stores K1*A/R-D4 to D4, stores D4/D1 (or
D2) to D4 (now equivalent to the error term C), and
stores A/R in D1 (or D2) (which is A in the error model
expression). Finally, it defines F1=D4*A/R+ D3 and
F2=(A/R-D2)/F1.
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NOTE

Changing either START or STOP frequencies
destroys the calibration. Be sure to repeat
normalization after any frequency modi-
fication.
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MENU

A MENU is a list of softkey labels that is displayed on
the CRT next to the column of softkeys. This part of
the display is called the MENU AREA
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Figure 430

No menu contains more than eight softkey labels. Each
softkey label is associated with the softkey beside it
such that pressing its softkey effects the command rep-
resented by the softkey label.

Menus change whenever a hardkey is pressed or (if a
menu is more than one level deep) when certain soft-
keys are pressed (see Figure 4031).

Hardkeys are the stenciled keys on the front panel that
do not change definition. Hardkeys (excluding the
DATA ENTRY section) are used to display menus of soft-
key labels. Three hardkeys that do not display a menu
are INSTR PRESET, LCL, and TRIG/RESET.

REFERENCE
_ _—
MKA » MKR
REF LvL ™ R TARG
MKR + KR +
8TART > L" TARG
. )
MKR + MARKER
sToP B TARGET
MKR +
CENTER
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SEARCH RETURN
—

L

Figure 431

MESSAGE BLOCK
L ]

The MESSAGE BLOCK is the area within the graticule
in which messages appear. See Figure 4932. These
messages may be warning, error, or general information

messages. For a listing of these messages see Appendix
C

Figure 432

OUTPUT

The OUTPUT of the HP 3577A is the signal source. It
is located at the lower center position on the front panel
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and is the left-most of the four type-N connectors ar-
ranged along the bottom. The OUTPUT signal is con-
trolled by the keys in the SOURCE section of the front
panel. The characters across the bottom of the CRT
show the status of the frequency and amplitude of the
source. In LOG and ALTERNATE sweep types the amp-
litude information does not appear on the screen.
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Figure 433 Output Signal Information

The OUTPUT has protection circuitry that opens the
output path if a signal level greater than 4V appears
on the connector. This open condition is called TRIP-
PED. The screen message “SOURCE TRIPPED, Clear trip
on AMPTD menu” directs the user to to the AMPTD
menu where the softkey CLEAR TRIP may be found.

OVERLOAD

OVERLOAD occurs when a signal level larger than 0.0
dBm (with ATTEN = 20 dB) or -20 dBm (with ATTEN
= 0 dB) is applied to one of the three receiver inputs.
(If the frequencies of interest are below 1 kHz, reduce
these signal levels 6 dB). When an input is overloaded
the measurement accuracy is degraded and action
should be taken to reduce the input level. When an
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overload occurs, the HP 3577A sounds an audible alarm
(if the beeper is ON), illuminates the red OVERLOAD
LED above the input being overloaded, and displays a
warning message on the screen. The red alarm LED is
a real-time indication of an overload condition while
the screen message remains until the beginning of a new
sweep.

J RECEIVER (
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4

INPUT R INPUT A INPUT B

(O ovenlonn QO ovenLoan O overioso

PROBE vwa PROBE PWF!
L 430 dBM (501 25V DC MAX —J

Figure 4¢3-.

NOTE

If an overload occurs during a slow or single
sweep, inaccurate trace data may remain on
the screen. It is recommended that a new
sweep be taken with reduced input levels

before measurement values are taken.

If the signal level is increased to 1.1V the receiver in-
put TRIPs (changes to 1T MQ impedance) to protect it-
self from damage. To reset the TRIP press the ATTEN
hardkey and then the CLEAR TRIP softkey. Note that
the TRIP changes the the impedance of the input but
the ATTEN menu shows an impedance of 50 Q. The im-
pedance shown in the menu is a user selection, not the
active impedance value.

PLOT

PLOT is a hardkey in the INSTRUMENT STATE section
of the front panel used to display the menus of soft-
keys shown in Figure 4¢35A . These softkeys are used to
reproduce the display screen on paper, using an HP-iB
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PLOT TRACE 1
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Figure 435

plotter. The plotter must be configured to LISTEN ON-
LY and the HP 3577 A must be in the TALK ONLY mode
(press SPCL FCTN hardkey, then the TALKONLY
ONJ/OFF softkey so that “ON"’ is bright). Connect the
HP-1B ports of the printer and the HP 3577A with an
HP-1B cable. (Refer to “INSTALLATION’ in the GEN-
ERAL INFORMATION section).

PLOT ALL is a softkey used to plot the active traces,
the active markers, the graticule, and the alphanumerics
above and below the graticule. When pressed, the plot
begins, the screen message PLOT IN PROGRESS ap-
pears, and the menu changes to ABORT PLOT. Line
types and pen numbers used are discussed under CON-
FIGURE PLOT. ABORT PLOT allows the user to inter-
rupt the plot and the origional menu returns. After a
plot is aborted, it cannot be restarted where it stopped.

While the plot is in progress, ABORT PLOT is the only
softkey label in the menu area. All other front panel
keys (except INSTR PRESET) are ignored. ABORT PLOT
may not stop the plot immediately. The delay depends
on the time required for the plotter to execute the last
command sent to it by the HP 3577A.

PLOT TRACE 1 is a softkey used to plot only TRACE
1. When pressed, trace 1 and any active markers on it
are plotted. The plot may be interrupted by using the
ABORT PLOT softkey as described in PLOT ALL.

PLOT TRACE 2 is a softkey that plots TRACE 2 exactly
as described above for PLOT TRACE 1.

PLOT GRATICULE is a softkey used to plot the active
graticule and reference lines. The reference lines are
plotted using the pen (number) selected for plotting its
associated trace. Pressing ABORT PLOT interrupts the

REFERENCE

plot. If you don’t want to plot the reference lines, turn
them off with softkeys in the SCALE menu.

PLOT CHARACTERS is a softkey that plots the alpha-
numerics above and below the graticule. Pressing
ABORT PLOT interrupts the plot.

PLOT MARKER 1 or 2 are softkeys used to plot multi-
ple markers. This allows the user to mark many points
of interest on the plot. The “extra” markers appear as
a cross hair on the trace and the marker block infor-
mation is plotted next to it. If the marker is near one
of the edges of the graticule the marker information
is moved such that it all appears on the graticule. Infor-
mation blocks may overwrite each other if the markers
are close. See Figure 4#36. To use this feature:

1. Move the marker to the point of interest on the
trace

2. Press the PLOT hardkey to display the menu

3. Press the PLOT MARKER __ softkey (1=trace 1,

2=trace 2)
4 ™\
REF LEVEL /DIV MARKER 10 700 000.000HZ
0.0004d8 10.000dB MAG (821) —8.828d8
4

/ \
il S

N i
8TART 410 8S0 000.000Hz STOP 10 750 000.000H2

| \
/ \

MAQKEA 10 .¥ 800.000H2 \
MAG (331) 0 /43008

CONFIGURE PLOT is a softkey used to select pens, line
types and pen velocity. Pressing this softkey changes

the menu listing as shown in Figure 4¢35B. These para-
meters are not affected by use of the INSTR PRESET

Figure 436
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hardkey and are not saved with instrument state. See
DEFAULT SETUP later in this discussion.

TRACE 1 LINETYPE is a softkey used to select the plot-
ter line type (solid, dashes, dots, etc.) for trace 1. The
line type available is dependent on the plotter. The de-
fault value is 7 (a solid line) and the range is 0-7. To
select a line type:

1. Press the PLOT harkey to display the menu

2. Press the CONFIGURE PLOT softkey

3. Press the TRACE 1 LINETYPE (if label is not bright)
4. Modify the value with the knob or arrow keys

OR

4. Enter a new value with the numeric key pad
5. Press the UNITS softkey

TRACE 2 LINETYPE is a softkey used to select plotter
line type for trace 2 as described for trace 1 above. The
default value for TRACE 2 LINETYPE is 7 (solid).

TRACE 1 PEN NUMBER is a softkey used to select the
plotter pen number for trace 1. This pen is also used
to plot the alphanumeric information associated with
trace 1. The default value for TRACE 1 PEN NUMBER
is 1. PEN NUMBER is modified in the same manner as
LINETYPE. The range of pen numbers is 0-8.

TRACE 2 PEN NUMBER is a softkey used to select the
plotter pen number for trace 2 as described for trace
1. The default value for TRACE 2 PEN NUMBER is 2.
PEN NUMBER is modified in the same manner as LINE-
TYPE in the range 0-8.

GRATICULE PEN NUMBER is a softkey used to select
the plotter pen number for the graticule and any alpha-
numeric information that is associated with both traces.
This information includes “REF”, “/DIV”, start and stop
or center and span frequencies (when not in AL-
TERNATE SWEEP TYPE), and source amplitude (when
not in ALTERNATE or LOG SWEEP TYPE). In AL-
TERNATE SWEEP the frequency information is as-
sociated with a specific trace, so pen numbers selected
by trace are used and amplitude information does not
appear. In LOG FREQ SWEEP, amplitude information
does not appear at the bottom of the screen. The
default value of GRATICULE PEN NUMBER is 2. This
parameter may be modified in the same manner as
LINETYPE. The range of numbers allowed as data for
this entry is 0-8.

PEN SPEED SLOWI/FST is a softkey used to select either
a slow pen velocity or the maximum. The default set-
ting is FST. This pen velocity is dependent on the plot-
ter in use. The SLOW pen speed is 10 cmy/s for plotting
with marginal pens or transparencies. This softkey is a
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toggle selection. To modify this parameter, press the
PLOT hardkey, and then the CONFIG PLOT softkey.
The current setting of PEN SPEED appears bright. To
change to the other selection of PEN SPEED, press the
PEN SPEED softkey once.

DEFAULT SETUP is a softkey that resets the plot para-
meters to their default parameters:

TRACE 1 LINETYPE = 7
TRACE 2 LINETYPE = 7
TRACE 1 PEN NUMBER 1
TRACE 2 PEN NUMBER = 2
GRATICULE PEN NUMBER =
PEN SPEED = FST

2

RETURN is a softkey that changes the menu listing back
to the PLOT menu. This allows the user to plot after
reconfiguration. The same thing is accomplished by
pressing the PLOT hardkey.

RECALL INSTRUMENT STATE
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Figure 437

RECALL is a hardkey in the INSTRUMENT STATE sec-
tion of the front panel used to recall 5 SAVEd states




or the state of the HP 3577A when it was last turned
off (RCL OLD STATE).

To use this feature:

1. Press the RECALL hardkey to display the menu
2. Press the softkey corresponding to the instrument
state you wish to recall

If SAVE and RECALL hardkeys are held down when
power is turned on, a special test of all main processor
non-volatile memory is run that is not part of the regular
power-on test. These two keys must be held down until
the test messages begin appearing on the screen. One
message should be “TOTAL RAM TEST. NON-
VOLATILE MEMORY LOST.” This test erases all main
processor memory resetting INSTRUMENT STATE,
PLOT parameters, and the HP-IB to default parameters.
For the HP-IB this means that TALK ONLY is OFF and
the bus address is 11. This test may be used if the HP
3577A won’t respond to key presses and INSTRUMENT
PRESET and cycling power has not cleared the problem.
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The RECEIVER section is one of five front panel sec-
tions. This section has four hardkeys which allow the
user to control resolution bandwidth, vector averaging,
attenuation, impedance, and length for each of the
three receiver inputs. For more information on the in-
dividual hardkey, refer to the item of interest.
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RESOLUTION BANDWIDTH is a hardkey in the RE-
CEIVER front panel section used to display the menu
of softkeys shown above. These softkeys may be used
to select one of four resolution bandwidths for the re-
ceiver IF.

The top four softkey labels in this list are the only valid
selections for resolution bandwidth. No data entry is
appropriate. Narrow bandwidths usually require more
sweep time for accurate measurements. For more on
optimizing sweep time for a given bandwidth, refer to
“Optimizing Sweep Time” in Appendix A.

AUTOMATIC RESOLUTION BANDWIDTH ONJOFF is
a fifth softkey in the RES BW menu when the SWEEP
TYPE is LOG FREQ. AUTO RBW is a feature that cycles
up through the lower values of resolution bandwidth
as the band is swept until it reaches the active (bright) _
RES BW. This prevents LO feedthru at low frequencies
and allows fast, accurate measurements at high fre-
quencies. With default parameters (sweeping 50 Hz to
200 MHz and RES BW = 1 kHz) the sweep starts at
50 Hz with a resolution bandwidth of 10 Hz. At 400 Hz
the bandwidth changes to 100 Hz and at 4 kHz the
bandwidth changes to 1 kHz. If FULL SWEEP is selected
from the FREQ menu (or if START FREQ is changed to
5 Hz) AUTO RBW starts by waiting approximately 4
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seconds for the source to settle. Then the sweep begins
at 5 Hz with 1 Hz BW and changes to 10 Hz BW at 40
Hz. The cycle continues as described previously.
When the SWEEP TYPE is ALTERNATE, the user may
select a different resolution bandwidth for each of the
two traces. This is in addition to being able to select
different band sweeps, sweep times, and source amp-
litudes for each trace.

Each of the four resolution bandwidths has a settling
time associated with it. Settling time is the time the
source stays at the start frequency (or amplitude) before
beginning a sweep. The following table lists the default
values of settling time. Values other than these may be
entered only through the use of the HP-1B and a com-
puter controller. For more information on entering new
values for settling time refer to the section on remote
operation.

Res BW Settling time
1 kHz 22 ms
100 Hz 55 ms

10 Hz 370 ms

1 Hz 3.707 s

S-PARAMETER TEST SET
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The HP 35677A/B is an S-parameter test set built for use
with the HP 3577A Network Analyzer. The A model has
50 Q ports and the B model has 75 £ ports. Frequency
response for the test set is from 100 kHz to 200 MHz.
For complete specifications see the General Informa-
tion section.
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The test set has no internal power supply or HP-IB in-
terface; it is powered and controlled by the HP 3577A.
The two are connected together by an interconnection
cable between the two instruments’ rear panels and by
four RF cables between the front panels. The rear panel
cable supplies power and ground, control of the test
set’s coaxial switch and a sense line to indicate when
the test set is connected to the analyzer (this changes
the INPUT menu).

When the HP 35677A/B S-parameter test set is con-
nected to the HP 3577A Network Analyzer the INPUT
menu consists of S-parameters $11, S21, $12, and $22.
These are defined in terms of receiver inputs and test
set direction in Figure 2029. Changing the test set direc-
tion effectively switches the signal source and termina-
tion of the device under test as though it were removed
and reconnected to the test set in the reverse direction.

Different S-parameters may be selected for each of the
two traces. If this requires the test set to be configured
in both directions at the same time, ALTERNATE
SWEEP TYPE must be used. In ALTERNATE SWEEP
each sweep updates one of the traces and then recon-
figures the test set and sweeps the other trace. This
switches the test set’s relay between sweeps. After five
minutes operation in this manner, the HP 3577A times
out, changes to SINGLE SWEEP MODE to limit wear
on the test set relay. The user may change the SWEEP
MODE back to CONTINUOUS for another five minutes
of operation or make single sweeps by pressing the
TRIG/RESET hardkey.

If ALTERNATE SWEEP is not used and the INPUT of
a trace is changed such that the test set must change
directions, the other trace INPUT is redefined also, since
the test set can’t be configured in both directions at the
same time.

The direction of the S-parameter test set may be con-
trolled directly by the user if a USER DEFINED INPUT
is being specified. This may be done in the following
manner:

1. Press the INPUT hardkey to display the menu

2. Press the USER DEF INPUT softkey

3. Enter the INPUT equation as described under the
INPUT listing found earlier in this section.

4. Note the new softkey label that appears at the
bottom of the menu TEST SET FWD/REV. This is
a push-push toggle type key that directly controls
the direction configuration of the test set. The
change in configuration does not occur until the
end of a sweep.

The ONE PORT calibration softkeys (PARTial and FULL
CAL) found in the MEASR CAL menu are meant to be




used with the HP 35677A/B S-parameter test set or a
similar configuration of power splitter and directional
bridge.
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SAVE is a hardkey in the INSTRUMENT STATE section
of the front panel used to display the menu of softkeys
shown above. These softkeys may be used to save 5 in-
strument states. An INSTRUMENT STATE is the total
set of instrument parameters. This feature is convenient
for saving a complex and/or often-used test configura-
tion and RECALLing it for use at a later time.

To use this feature:

1. Press the SAVE hardkey to display the menu
2. Press the softkey corresponding to the register in
which you wish to save the current instrument state

If SAVE and RECALL hardkeys are held down when
power is turned on, a special test of all main processor
non-volatile memory is run that is not part of the regular
power-on test. These two keys must be held down until
the test messages begin appearing on the screen. One
message should be “TOTAL RAM TEST. NON-VOLA-
TILE MEMORY LOST”. This test erases all main pro-
cessor memory resetting INSTRUMENT STATE, PLOT
parameters, and the HP-1B to default parameters. For
the HP-IB this means that TALK ONLY is OFF and the
bus address is 11. This test may be used if the HP 3577A
won’t respond to key presses and INSTRUMENT PRE-
SET and cycling power have not cleared the problem.

SCALE

Figure 4*43A

SCALE is a hardkey in the DISPLAY FORMAT section
of the front panel used to display the menus of softkeys
shown in Figure 4#43B. These softkeys may be used to
modify the vertical axis scale and value of the reference
line. None of the SCALE features require a new meas-
urement sweep when their values change (unless in
Alternate sweep). Each uses data stored in trace
memory to reconfigure the screen.

REFERENCE LEVEL is a softkey used to enter the value
the dashed reference line represents. The default values
for REFERENCE LEVEL are 0 dBm without and 0 dB with
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the test set. The REFERENCE LEVEL value is valid and
active even when the REFERENCE LINE has been turned
off.

To change the value of REFERENCE LEVEL:

1. Press the SCALE hardkey to display the menu
2. Press the REF LEVEL softkey (if label is not bright)
3. Modify the value with the knob or arrow keys

OR

3. Enter a new value with the numeric key pad
4. Select units from the menu (press a softkey)

ID1V is a softkey used to to enter a value for the ver-
tical scale. The value of /DIV may be changed in the
same manner as shown for REFERENCE LEVEL.

REFERENCE POSITION is a softkey used to enter a
value that moves the dashed line to a different height
on the graticule. For LOG MAG the default position is
the top of the graticule, or 100%. PHASE REFERENCE
POSITION is 50%, LIN MAG REF POS is 0% (the bot-
tom of the graticule). The value of REF POS may be
changed in the same manner as shown for REFERENCE
LEVEL.

REFERENCE LINE ONJOFF is a softkey used to turn the
dashed reference line off and back on. To use this
feature, press the SCALE hardkey, and then the REF
LINE ON/OFF softkey. This is a push-push toggle type
key function. Each time the softkey is pressed the soft-
key label changes from OFF to ON or ON to OFF. The
current status of the feature is indicated by the relative
brightness of the ON or OFF in the label.

COPY SCALE is a softkey used to copy the SCALE para-
meters REF LEVEL, and /DIV of the inactive trace into
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the active trace. The softkey label varys depending on
which trace is selected. If trace 1 is selected it reads
COPY SCALE 2—1; if trace 2 is selected it reads COPY
SCALE 1—2.

AUTO SCALE is a softkey used to quickly scale the trace
so that it fills the graticule without clipping the trace.
To use this feaure, press the SCALE hardkey and then
the AUTO SCALE softkey.

PHASE SLOPE is a softkey that appears in the menu
when the DISPLAY FUNCTION is PHASE or a function
of phase (like delay). This softkey is used to add or sub-
tract a phase shift term to the defined input. PHASE
SLOPE units are degrees/SPAN or radians/SPAN. This
is somewhat like the LENGTH for use with a trace in-
stead of individual receiver inputs and may be used as
a phase flattener. Note that changes in frequency span
require modification of PHASE SLOPE if it is to have
the same effect on the new span. The value of PHASE
SLOPE may be changed in the same manner as shown
for REFERENCE LEVEL.

One important difference between LENGTH and PHASE
SLOPE is that LENGTH values are used to process in-
coming data when a measurement is being taken and
affects values stored in trace memory. PHASE SLOPE
processing uses data stored in trace memory to create
a new trace for the screen and so does not affect stored
data or require a measurement sweep when new PHASE
SLOPE values are entered.

PHASE SLOPE ONJOFF is a softkey used to turn the
PHASE SLOPE feature off and back on. This is a push-
push toggle type softkey. Turning the feature off has
the same effect on the measurement as if a value of
0 deg/SPAN was entered for PHASE SLOPE.

FULL SCALE is a softkey used to change the value of
magnitude represented by the outer ring of the polar
graticule. If the DISPLAY FUNCTION is POLAR, the
menu shown when the hardkey SCALE is pressed con-
tains FULL SCALE instead of REF LEVEL. To change the
value of FULL SCALE:

1. Press the SCALE hardkey to display the menu
2. Press the FULL SCALE softkey (if label is not bright)
3. Modify the value with the knob or arrow keys

OR

3. Enter a new value with the numeric key pad
4. Select units from the menu (press a softkey)

PHASE REFERENCE is a softkey used to change the
value of phase represented by the dashed line that exists
between the center and outer ring of the graticule.
Changing the PHASE REFERENCE has the effect of *
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rotating the trace. The value of PHASE REF may be
changed in the same manner as shown for REFERENCE
LEVEL.

REFERENCE POSITION is a softkey used to reposition
the dashed reference line on the polar graticule. Chang-
ing the REF POS has the effect of rotating the trace and
reference line. The value of REF POS may be changed
in the same manner as shown for REFERENCE LEVEL.

REFERENCE LINE ONJOFF is a softkey used to turn the
dashed reference line off and back on. This is a push-
push toggle type key. Turning the reference line off does
not change the effect of reference position (i.e. a change
in the REF POS value rotates the trace even if the ref-
erence line does not appear).

SMITH CHART ONJOFF is a softkey that allows the user
to overlay the polar graticule with a Smith Chart. This
is a push-push toggle type key. The Smith chart is used
to graphically convert reflection coefficient to nor-
malized impedance. The marker information reads im-
pedance when the Smith chart is on.

To use this feature, the INPUT definition should be S11
(A/R) or S22 (B/R) and the full scale value should be 1.0.
If full scale is a value other than 1.0, the trace values
cannot be read directly from the Smith chart but the
marker information is still valid. Note that the marker
units may be toggled between magnitude & phase and
real & imaginary by pressing the MARKER M,P R,| soft-
key in the MKR menu.

SCREEN

r )
REF LEVEL  /DIV MARKER 10 700 000.000Hz
0.000dB 10.000dB  MAG (321)  -6.080dB LENGTH R
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\ LENGTH A
1 \ ON OFF
I \ LENGTH B
l \ LENSTH B
/ \ ON OFF
l sTEP
8I12€
A \ N
START 10 850 000.000Hz  STOP 10 780 000.000Hz
AMPTO 1B.0dBm
L

Filgure 4°44

The SCREEN is the total CRT display area. It is com-
posed of the graticule, which takes up most of the
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screen in the center, the menu area (down the right side
from top to bottom), and the alphanumeric characters
which appear above and below the graticule. See Figure
4044,

SOFTKEY
cH 0ooo|[cogo
o O0O00||I00o00
0000 0000
BBBBW Soog
[7) DC]C]D oo, .
o ® .! !, lg

Softkeys

Figure 445

The eight keys with no stenciling next to the menu area
of the screen are called SOFTKEYS. The lettered keys
are referred to as HARDKEYS. Most hardkeys only func-
tion is to display a menu of softkey labels. Exceptions
are the keys in the DATA ENTRY section of the front
panel and the INSTR PRESET, LCL, and TRIG/RESET
hardkeys. See Figure 4045,

SOURCE

The SOURCE section of the front panel contains the
hardkeys that display menus of softkeys which control
the parameters of the source. These parameters include
SWEEP TYPE (linear, alternate, log, amplitude, or CW),
SWEEP MODE (continuous, single, or manual), SWEEP
TIME, FREQUENCY, AMPLITUDE, TRIGGER MODE
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(free run, line, and external), and TRIGGER/RESET. For
more information on individual functions refer to the
hardkey of interest.

o

Figure 4+47B

HP-IB ADDRESS is a softkey used to view and change
the address of the HP 3577A on the Hewlett-Packard
Interface Bus. This address is set at the factory to 11
and may be set to any whole number from 0 to 30, in-
clusive. INSTR PRESET does not change this value, nor
does cycling power. This number cannot be changed
via the HP-IB; it can only be changed manually. To
modify the HP-IB address:

1. Press the SPCL FCTN hardkey to display the first
menu
2. Press the HP-IB ADDRESS softkey

) SOURCEL
SWEEP SETTLE WAIT TRIG EXT REF
SWEEP TYPE fa“gf: s}'ﬁ'ép
L MANUALJ
FREQ AMPTD Jg'& ;IS;EIT
Figure 4+46

SPECIAL FUNCTIONS
L ]

The SPECIAL FUNCTIONS hardkey in the INSTRU-
MENT STATE front panel section contains the softkey
menus for viewing and modifying the HP-IB address,
running a CONFIDENCE TEST, turning the beeper on
or off, and many service diagnostics.

3.
4.

Enter the new address with the numeric key pad
Press the ENTER softkey

T ) e -
HP-18 LEVELING DISPLAY
ADDAESS ON OFF MEM TEST
TALKONLY SETTLIN DISPLAY
ON OFF o Gane HP-1B
CONF HP-IB
TEST SYN oias SI6 ANAL
=]
BEEPER TEST SOF TWARE
ON OFF PATTERN REVISION
SERVICE TRCE MEM
D0lAB TEST
=)
8 PARMS FASTPROC
ON OFF TEST
=)
FAST 8Us
INT TEST
2 = =)
MORE AETUAN
J J J

Figure 4+47A
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TALK ONLY ONJOFF is a push-push toggle type softl’

that changes the HP-IB configuration to TALK ONLY
(ON) for driving a plotter. TALK ONLY should be turned
OFF when the HP 3577A is controlled via HP-1B.

CONFIDENCE TEST is used to check each receiver chan-
nel for general pass/fail status. A screen message re-
quests the user to put a cable between the source out-
put and the receiver to be tested. Nine tests are run and
the status of each (pass/fail) is displayed on the screen
as the results are determined. Any test that fails, stops
the test and highlights the screen message specifying
the failure. The test may be continued from a failed test
by pressing the softkey “CONTINUE TEST.” The
S-parameter test set should not be be connected to the
receiver being tested during the CONFIDENCE TEST.
In the case of a test failure, refer the problem to a serv-
ice repair facility.

BEEPER ONJOFF is a push-push toggle type softkey used
to turn the beeper off and back on. This is not reset by
INSTR PRESET.

SERVICE DIAGNOSTICS is a softkey which displays a
menu used for diagnosing service problems with the HP
3577A. The menu items that follow are described brij
ly. For more details on these features and their uses re

to the HP 3577A Service Manual.
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S PARMS ONJOFF is a softkey used to change the IN-
PUT definition menu between the S-parameters menu
to the standard INPUT menu.

LEVELING ONJOFF is a softkey that disables the source
leveling loop when OFF. This is used for service of the
HP 3577A and should not be changed by an operator.
This feature is reset to ON by INSTR PRESET or power-
on.

SETTLING ONJ/OFF is a softkey that turns the digital
filter settling on (default condition) or off. This is used
for service of the HP 3577A and should not be changed
by an operator. This feature is reset to ON by INSTR
PRESET or power-on.

SYNTHESIZER DIAGNOSTICS ONJOFF is a softkey
used to turn on the fractional N synthesizer diagnostics
for service of the HP 3577A and should not be changed
by an operator. This feature’s status is reset to OFF by
INSTR PRESET or power-on.

TEST PATTERN is a softkey that turns on the digital dis-
play test pattern. This feature is used for alignment of
the screen area of the HP 3577A. To terminate the test
pattern and return to the measurement state press the
INSTR PRESET hardkey.

TRACE MEMORY TEST is a softkey that tests the RAM
in TRACE MEMORY when pressed. This test takes ap-
proximately 20 seconds to run during which time all
other activity is suspended. This test may be interrupted
by pressing INSTR PRESET.

NOTE

This test clears all information stored in trace

memory including D1, D2, D3, D4, R, A and
B.

FAST PROCESSOR TEST is a softkey that runs a test on
the fast processor board. This test should immediately
display the message “FP SELF TEST PASSED.”

FAST BUS INTERFACE TEST is a softkey that tests the
port between the main processor and the fast processor.
This test should immediately display the message
“MP/FP PORT TEST PASSED.”

DISPLAY MEMORY TEST is a softkey that tests the
memory of the digital display unit. This test takes ap-
proximately 5 seconds to run, during which time the dis-
play is blank. The HP 3577A returns from the test in the
preset condition.

DISPLAY HP-IB is a softkey that puts a picture of the
HP-IB connector on the screen. Pin numbers and signal
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names are labeled on the figure and a bright dot ap-
pears on any pin that has a TRUE {low) signal state on
it. This feature allows the user to display the status of
the HP-IB lines of the HP 3577A.

HP-IB SIGNATURE ANALYSIS is a softkey that runs a
program to allow signature analysis tests to be run on
the HP 3577A’s microprocessor systems.

SOFTWARE REVISION is a softkey used to display a
screen message which shows the revision status of the
operating system.

STORE DATA

Zo\
-{lx/@- oo
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REG D1

STORE
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USER DEF
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STORE &
DISPLAY

Figure 448

STORE DATA is a hardkey in the DISPLAY FORMAT
front panel section used to display the menu of softkeys
shown above. These softkeys may be used to store a
trace as it’s specified by the INPUT definition, store a
trace defined by the user, or store and compare. The
trace stored is independent of the active display func-
tion. The data stored is complex trace data identical
to what is stored in trace memory registers R, A, and
B when a measurement is taken.

The HP 3577A does not “‘remember” the instrument
state (such as INPUT definition or start and stop
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frequencies) active when the data was stored. If the
stored information is used in a user defined equation,
care should be taken that the parameters of all terms
are compatible. For example, for a user defined INPUT
of R/D1 (where D1 is data register one), R and D1 should
both have the same start and stop frequencies, amp-
litude, and sweep type. The user may SAVE instrument
state at the same time that data is STOREd to be able
to recall the state used to store data.

To use this feature:

1. Press the STORE DATA hardkey to display the
menu

2. Press the softkey corresponding to the register you
wish the active trace to be stored in

USER DEFINED STORE is a softkey used to define a
function and have the results stored in the register of
choice. This equation is constructed in the same man-
ner as done for user defined functions and user defined
inputs. When selected, the menu changes to the first
term selection menu. Terms include five user defined
functions, four data registers, three user defined com-
plex constants, and the three receiver inputs: R, A, and
B. After the first term is selected, a new menu is dis-
played containing the four possible math functions (+,
-, *, and /) and the STORE IN REGISTER D__ command.
These two menus alternate until you finish the defini-
tion and use the — D__ command to select the register
to store into. This store occurs without affecting the
trace on the screen unless the active INPUT definition
is a function of the register stored to.

STORE & DISPLAY is a softkey used to store the cur-
rently selected trace and compare the stored data with
measurement data using one key press. The storage reg-
ister used for the STORE depends on the active trace.
If TRACE 1 is active, data is stored in data register D3;
if trace two is active then data is stored in D4. After
the STORE, the INPUT definition of the inactive trace
is changed to display the data just stored. If TRACE 1
is active the store goes into D3 and the INPUT defini-
tion of TRACE 2 becomes D3. If TRACE 2 is active when
STORE & DISPLAY is pressed the store goes into D4 and
the INPUT of TRACE 1 becomes D4.

SWEEP MODE

NOTE

Because this feature writes to a data register,

information stored there is overwritten and
lost.
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SWEEP MODE is a hardkey in the SOURCE section used
to display the menus of softkeys shown above. These
softkeys may be used to select CONTINUOUS, SINGLE,
or MANUAL sweeps. The default selection is
CONTINUOUS.

CONTINUOUS is a softkey that selects a sweep mode
which starts a new sweep after each sweep completion.
The TRIG/RESET hardkey resets the sweep in progress;
after which settling takes place and the next sweep
begins. For more information on settling time, refer to
RESOLUTION BANDWIDTH.

SINGLE is a softkey that selects a sweep mode which
sweeps once each time the HP 3577A is triggered. To
use this feature press SWP MODE hardkey, and then
the SINGLE softkey. The sweep in progress continues
but no new sweep begins when the current sweep ends.
The WAIT TRIG LED illuminates until the TRIG RESET
hardkey is pressed to start a new sweep. The
TRIG/RESET hardkey may also be used to stop a sweep
in SINGLE SWEEP MODE.

g



Settling is done for the next sweep immediately upon
completion of the present sweep. Thus the sweep begins
without delay on the next TRIG/RESET key press if the
SETTLE LED is dark.

MANUAL is a softkey used to sweep the display man-
ually using the knob or the arrow keys. To use this
feature:

1. Press the SWEEP MODE hardkey to display the
menu

2. Press the MANUAL softkey. The label changes to
MANUAL FREQ and the new label MKR — MAN-
UAL appears in the menu. Also the MARKER in
the marker information block changes to
MANUAL.

3. Move the marker (in MARKER mode) to the point
of interest on the trace

4. Press the MKR — MANUAL softkey. The sweep
dot moves to the marker position and the marker
information block shows the measurement being
made.

5. Modify the frequency value with the knob (in EN-
TRY mode) or arrow keys. If the knob is used in
ENTRY mode the marker moves to the sweep dot
when the knob is first rotated.

OR

5. Enter a new value with the numeric key pad
6. Select units from the menu (press a softkey)

MANUAL SWEEP allows the user to make measure-
ments at frequencies that would not be sampled in an
automatic sweep of the same span. Any frequency from
0 to 200 MHz may be entered, to the nearest mHz, with
the numeric keypad. If the OFFSET MARKER is on in
MANUAL SWEEP the marker information block
displays OFS MN instead of MANUAL, MARKER, or
OFFSET.

SWEEP TIME

e SIS
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N

Figure 4°50A
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SWEEP TIME is a hardkey in the SOURCE section of the
front panel used to select measurement times. Im-
mediately after power-on or INSTRUMENT PRESET, the
SWEEP TIME for a linear frequency sweep is 1 second.
if the SWEEP TYPE is changed to AMPTD SWEEP the
default TIME/STEP is 0.050 seconds and the total sweep
time depends upon the STEPS/SWEEP (found in the
AMPTD menu). If the SWEEP MODE is changed to
MANUAL, the default SAMPLE TIME is 0.050 seconds.
In a frequency sweep, the sweep dot appears if the
sweep time is 1 second or more.

In an amplitude sweep the sweep dot appears if the
time/step is 0.010 seconds or more. When the sweep
type is ALTERNATE SWEEP, different sweep times may
be selected for each of two traces. For more informa-
tion see ALTERNATE SWEEP listed under SWEEP TYPE.
When the sweep type is LOG SWEEP, the sweep time
may appear to be greater than the value entered for
sweep time, due to overhead time. The device under
test is swept at an effective rate equal to the value of
sweep time.

To change the value of SWEEP TIME:

1. Press the SWEEP TIME hardkey
2. Modify the value with the knob or the arrow keys

OR

2. Enter a new value with the numeric keypad
3. Select units from the menu (press a softkey)

Sweep time may be limited by the math processing load.
When this occurs, the screen message ““SWEEP TIME
INCREASED” appears and the sweep time increases
automatically. Refer to Appendix A for more informa-
tion on HP 3577A data processing and sweep time
optimization.
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SWEEP TYPE is a large hardkey in the SOURCE section
of the front panel used to display the menu of softkeys
shown above. These softkeys may be used to select
from five sweep types.

NOTE

Changing sweep type or sweep resolution (in

the FREQ menu) erases registers R, A, and B
in trace memory (sets all zeros).

LINEAR FREQUENCY SWEEP is the default sweep type.
The graticule displayed on the screen has ten equal divi-
sions. This softkey is a mode select type of key; data
entry is not appropriate.

ALTERNATE SWEEP is a softkey used to assign separate
FREQ, AMPTD, RES BW and SWP TIME parameters for
each trace. The sweeps are linear and alternate. Without
using ALTERNATE SWEEP the user may define different
DISPLAY FUNCTIONS, INPUTS, and SCALES for each
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trace. With ALTERNATE SWEEP each trace may also
have different frequency parameters (start/stop, center,
span), source amplitudes, resolution bandwidths, and
sweep times.

When the sweep type is alternate, stores are not al-
lowed. This means that none of the MEAS CAL features
may be used in alternate sweep. Averaging is turned off
when alternate sweep is active. If two amplitude values
selected cause the output relays to switch as the sweeps
alternate, the HP 3577A times out after five minutes.
Also, if the INPUTSs selected for the two traces cause
the S-parameter test set to switch configuration from
forward to reverse, time out occurs after five minutes.
Time out changes SWEEP MODE to SINGLE, changes
the menu to SWP MODE and the WAIT TRIG LED il-
luminates. The user may trigger single sweeps with the
TRIG/RESET key or change the sweep mode back to
continuous for another five minutes of uninterrupted
operation. Time out extends the life of the HP 3577A
and HP 35677A/B relays.

To use this feature:

1) set up trace 1 parameters (input, display function,
frequency, source amplitude, scale, sweep time, and
resolution bandwidth).

2) Turn on trace 2 by pressing hardkeys TRACE 2,
DSPLY FCTN, and selecting any menu item (use of
POLAR turns trace 1 off). Trace 2 turns on having
the same start/stop frequencies, amplitude, band-
width and sweep time as trace 1 and both traces are
swept simultaneously.

Press SWEEP TYPE hardkey, and ALTERNTE SWEEP
softkey. Trace 2 parameters revert to their previous
settings (if the HP 3577A was just preset, these are
the default parameters). This allows the ALTERNATE
SWEEP trace to be turned off and back on without
losing trace parameters.

3

—

4) Enter the new parameters for trace 2.

LOG FREQ SWEEP is a softkey that selects a log scale
for the horizontal axis of the display. The logarithmic
graticule has frequency values listed across the bottom
of the screen. The graticule changes as the START and
STOP frequencies are changed. When the ratio of STOP
FREQ/START FREQ is less than four, the graticule
changes back to a linear scale.

When LOG FREQ SWEEP is active the FREQ menu con-
tains only START FREQ, STOP FREQ, and FULL SWEEP.
There are no CENTER FREQ, FREQ SPAN, or SWEEP
RESOLUTION softkeys as in LIN FREQ SWEEP. Default
sweep is from 50Hz to 200MHz. FULL SWEEP is from
5Hz to 200MHz.



When LOG FREQ SWEEP is active the RES BW menu
has an added item called AUTO RBW (for automatic
resolution bandwidth) which is ON. The sweep starts
at 50Hz and stops at 200MHz and the resolution band-
width changes during the sweep to reduce LO feedthru
at the lower frequencies. If FULL SWEEP is selected,
the sweep starts at 5Hz and the THz RES BW is active
from 5Hz to 40Hz (4 seconds of settling occurs before
the sweep begins). Then the HP 3577A switches to 10Hz
BW until it reaches 400Hz when it changes to 100Hz.
The last switch is at 4kHz where it switches to 1kHz
RES BW. When AUTO RBW is ON the RES BW selected
(bright) is the widest bandwidth the AUTO RBW pro-
gresses to; if 100Hz RES BW is selected and AUTO RBW
is ON, the HP 3577A does not switch to TkHz RES BW
at 4kHz as it would if 1TkHz RES BW were selected.

Other menus that are changed by selecting LOG FREQ
SWEEP are:

DISPLAY FUNCTION: no DELAY
MKR— : no MKR— CENTER freq
SWEEP TYPE : no SWP DIR

AMPTD SWEEP is a softkey label in the SWEEP TYPE
menu. It is a logrithmic sweep of the source output
amplitude. The default start and stop levels are — 40
dBm and 0 dBm, respectively. Either start or stop am-
plitude may be from -49dBm to +15dBm and start may
be larger or smaller than stop amplitude (unlike frequen-
cy sweeps).

If left running, the amplitude sweep times out after five
minutes. This is to prolong the life of the relays used
to switch pads in the output circuitry in and out. The
time out condition switches the SWEEP MODE from
CONTINUOUS to SINGLE and displays an error mes-
sage. The user may trigger single sweeps with the
TRIG/RESET key or change the sweep mode back to
continuous.

CW is a softkey that puts the HP 3577A in a single fre-
quency measurement state. When the SWEEP TYPE is
CW the frequency menu contains only the menu items
FREQ and STEP SIZE. The display shows a single line
from the bottom of the graticule to the height of the
signal level at the specified frequency. Any frequency
may entered with the numeric key pad with millihertz
resolution. Group delay is not available on the DISPLAY
FUNCTION menu when CW is selected.

SWEEP DIRECTION UP/DOWN is a push-push toggle
type softkey that allows the user to change the direc-
tion of the sweep. The default direction is UP, or left
to right. In frequency sweeps left to right is always up
because the start frequency cannot be larger than the
stop frequency. In an amplitude sweep the start
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amplitude may be larger than stop amplitude, so
amplitude may be swept from a higher to lower value
without changing the SWEEP DIRECTION. Changing
SWEEP DIRECTION to DOWN in an amplitude sweep
causes the sweep dot to move from right to left.

Changing sweep direction during a frequency sweep is
useful for determining whether the sweep time is large
enough for the selected resolution bandwidth. If you
change the sweep direction while the sweep dot is on
a steep part of the response and the dot does not ex-
actly retrace its path, the sweep time should be increas-
ed. See Optimizing Sweep Time in Appendix A. The
SWEEP DIRECTION selection is not offered in the CW
sweep type.

TRACE 1
TRACE 2
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Figure 452

TRACE 1 and TRACE 2 are two hardkeys in the DISPLAY
FORMAT front panel section that are used to select the
active trace. The active trace is indicated by the ii-
luminated LED over either the TRACE 1 or TRACE 2 key
and by a bright trace and marker information block on
the screen. Hardkeys in the DISPLAY FORMAT front
panel section are used for data entry or mode selec-
tion for one of the two traces. If SWEEP TYPE is ALTER-
NATE SWEEP (in the SOURCE section) then FREQ,
AMPTD, SWP TIME, and RES BW data is also trace de-
pendent. For these hardkeys, the data entered or mode
selected affects only the selected trace.

When the HP 3577A is preset or turned on, trace one
is LOG MAGNITUDE and active and trace two is off.
To turn on trace 2, press TRACE 2 hardkey, DSPLY FCTN
hardkey), and press one of the softkeys other than OFF.
Trace two and charaters related to it (REF, /DIV, and
marker information) apppear brighter than trace one
when the TRACE 2 LED is illuminated.
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TRIGGER MODE is a hardkey in the SOURCE section
of the front panel used to display the menu of softkeys
shown above. These softkeys may be used to select the
type of triggering used by the HP 3577A to initiate meas-
urement sweeps.

FREE RUN is a softkey that is the default TRIGGER
MODE selection. In FREE RUN the HP 3577A triggers
a new sweep as soon as the previous sweep ends and
the source settles (settling is indicated by an LED in the
SOURCE section). If the SWEEP MODE is SINGLE, the
next sweep does not begin until the user presses the
TRIG/RESET hardkey.

LINE is a softkey that selects the power line as the trig-
ger source. This results in the power line starting the
sweep after the settling is complete. If SWEEP MODE
is SINGLE the next sweep does not begin until the user
presses the TRIG RESET hardkey and the line trigger
occurs.

EXTERNAL is a softkey used to select the external trig-
ger input on the back panel as the trigger source. The
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trigger occurs after settling is complete and (if SWEEP
MODE = SINGLE) the TRIGGER RESET hardkey is
pressed. The HP 3577A triggers a sweep on the high-to-
low transition of a TTL logic signal or a switch closure
to ground. When the HP 3577A is ready to be triggered
the WAIT TRIG LED in the SOURCE section of the front
panel is illuminated. If a trigger signal occurs when the
WAIT TRIG LED is not illuminated the trigger is ignored.
Each trigger requires a transition (edge) of the external
trigger signal so the trigger signal must return to the
pre-trigger state before triggering again; holding a
closure to ground or low signal on the external trigger
input does not continue triggering the HP 3577A. There
is a delay of 250 to 500 microseconds from the time
the trigger signal is received to the beginning of the
sweep.

IMMEDIATE triggering is a softkey that appears in this
menu only when the SWEEP MODE is MANUAL. If this
method of triggering is selected, the operator triggers
the HP 3577A to take a measurement by pressing the
TRIG/RESET hardkey. To use this feature:

. Press the SWP MODE hardkey to display a menu

. Press the MANUAL softkey

. Press the TRIG MODE hardkey to display a menu

. Press the IMMED softkey

. Press the SWP MODE hardkey

. Move the marker to the point of interest

. Press the MKR — MANUAL softkey. The MANUAL
FREQUENCY changes to that of the marker but no
measurement is taken

8. Press the TRIG/RESET hardkey to take the

measurement

OR

NO UL WwWwN =

~

. Enter a new value with the numeric key pad
. Select units from the menu (press a softkey)
9. Press the TRIG/RESET hardkey to take the
measurement

TRIGGER/RESET

[o<)

Flgure 4¢54




TRIG/RESET is a hardkey in the SOURCE section of the
front panel that is used by the operator to either TRIG-
GER or RESET in preparation for a measurement. This
is one of three hardkeys that do not display a menu.
It executes its function immediately when pressed.

When the SWEEP MODE is CONTINUOUS, the TRIG-
GER RESET hardkey stops the current sweep and in-
itiates a new sweep. The new sweep starts as soon as
settling is complete.

When the SWEEP MODE is SINGLE, the TRIGGER
RESET triggers the measurement, if the WAIT TRIG LED
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is illuminated. If a sweep is in progress, pressing TRIG-
GER RESET resets or stops the sweep, resets to the start
frequency (or amplitude if SWEEP TYPE is AMPTD), and
then settles. After settling, the WAIT TRIG LED il-
luminates and pressing TRIGGER RESET triggers the HP
3577A.

When the SWEEP MODE is MANUAL and the TRIGGER
MODE is IMMED, the TRIGGER RESET hardkey is used
to take each measurement. See TRIGGER MODE, IM-
MEDIATE for more information.
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FULL SCALE. .. ................ 4-28
FULL SWEEP . ... ... ... ... ... 4-11
GRAT PENNUM ... ... ... .. ... 4-24
GROUP DELAY .. ... ... .. ... .. 4-8
HP-IB ADDRESS . ...... . ... ... 4-30
HP-IB SIG ANAL ... ... ... ... ... 4-31
IMAG ... ... ... .. 4-8
IMMEDIATE (trigger) .. ...... ... 4-36
IMPEDANCE _ 5091 MQ. . ... . .. 4-2
LENGTH . .................. ... 414
LENGTHONOFF . ............. 414

SOFTKEY page
LEVELING ON OFF .. ... .. .. ... 4-31
LIN FREQ SWEEP . ... . ... .. ... 4-34
LIN MAG (linear magnitude). . . . .. 4-7
LINE (trigger) .................. 4-36
LOG FREQ SWEEP . ... ... ... .. 4-34
LOG MAG (log magnitude) .. . .. .. 4-7
MAG OFFSET . ... ............ 416
MANUAL (sweep mode). .. ... ... 4-33
MANUAL FREQ. . ... ... ... .. .. 4-33
MARKER MPR,I . ... ... ... .. 4-16
MARKER OFFSET ........... ... 4-16
MARKER ON OFF . ... ... ... ... 415
MARKER POS . ................ 415
MARKER SEARCH . ... ... .. .. 417
MARKER TARGET ............. 418
MKR OFSTON OFF . .. ...... ... 415
MKR — CENTER ..... ... ... 4-17, 18
MKR — FULLSCL ............. 418
MKR — L TARG ........ ... .. .. 4-18
MKR — MANUAL. ... ... ... ... 4-33
MKR — MAX ... .. .. ... ... 417,18
MKR — MIN . ...... ... .. .. 4-17, 18
MKR - RTARG........ .. .. ... 417
MKR — REF .. ... ............ 4-18
MKR — REFLVL ............ .. 417
MKR — START .. ... ... .. 417, 18
MKR — STOP . ... ... ... .. .. 417,18
MKR CPLON OFF ......... . ... 416
MKR OFST — SPAN .. ... ... 417,18
NORMLIZE ........ ... .. .. ... 419
NORMLIZE (SHORT) ........... 4-19
ONE PORT FULL CAL .......... 4-20
ONE PORT PART CAL. ......... 419
PEN SPEED SLOW FST ......... 4-24
PHASE ... .. .. ... ... ... . ... . 4-7
PHASE OFFSET .. .............. 4-16
PHASE REFERENCE ..... .. .. ... 4-28
PHASE SLOPE .. ............... 4-28
PHASE SLOPE ON OFF ... . ... .. 4-28
PLOT ALL..................... 4-23
PLOT CHAR. ... .. ... .......... 4-23
PLOT GRAT . ........... ... . ... 4-23
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PLOT MARKER . ... ... ... .... 4-23
PLOT TRACE ... ... ... .. .. ... 4-23
POLAR ... ... ... ... .. ... ... ... 4-7
RCL OLD STATE ............ ... 4-25
REAL ... .. ... ... ... .. .. ... ... 4-7
RECALLREG __ ............... 4-24
REF LEVEL .................. .. 4-27
REF LINE ON OFF .. .. ... ... 4-28, 29
REFPOSN .............. ... 4-28, 29
RETURN ... ... ... ... ... 418, 24
SPARMSONOFF ... ... .. .. 4-31
SAMPLE TIME .. ........... .. .. 4-33
SAVEREGC _ ............... .. 4-27
SERVICE DIAG ...... ... ..... ... 4-30
SETTLING ON OFF ... ... ... ... . 4-31
SINGLE (sweep mode) .. ...... .. 4-32
SMITHCHONOFF .......... .. 4-29
SOFTWARE REVISION ... ... .. 4-31
START AMPLITUDE . ... ... .. ... 4-2
STARTFREQ .............. ... 4-10
STEP SIZE (amplitude) . . .... ... .. 4-1
STEP SIZE (length) . ........ .. .. 414
STEPS/SWEEP . ................. 4-2
STOP AMPTD .. ... ... ... ... ... 4-2
STOPFREQ ........ ... ... ... 4-10
STORE & DISPLAY ... ....... ... 4-32
STOREREG __ ............. ... 4-31
SWEEP RESOLUTN. ........ .. .. 4-10
SWEEP TIME ... .......... ... .. 4-33
SWP DIR UP DOWN ... .. ... . .. 4-35
SYN DIAGON OFF ... ... ... ... 4-31
TALKONLY ON OFF. ... .. ... ... 4-30
TEST PATTERN ... ... ... .. ... 4-31
TEST SET FWD/REV ... .. ... ... 413
TIME/STEP . ... .. .. .. .. .. ..... 4-33
TRACE LINETYPE . ............. 4-24
TRACE PENNUM .. ... .. ... . .. 4-24
TRCE MEM TEST ........... ... 4-31
USER DEF INPUT .. ... ... ... 413
USER DEF STORE. .. ... ... .. .. 4-32
ZERO MARKER .. ... ... ... ... 415
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INTRODUCTION

This chapter contains instructions for installing and
interfacing the HP 3577A Network Analyzer and the HP
35677A/B S-parameter Test Set. Included are initial
inspection procedures, power and grounding require-
ments, operating environment, available accessories
and options, installation instructions, HP-IB interfacing
procedures, and instructions for repacking and ship-
ment.

INITIAL INSPECTION

This instrument was carefully inspected both mechani-
cally and electrically before shipment. It should be free
of mars and scratches and in perfect electrical order
upon receipt. To confirm this, inspect the instrument
for physical damage incurred in transit, inventory the
supplied accessories (listed in Table 5¢2), and test the
electrical performance using the Confidence Test listed
in the section on Getting Started. If there is physical
damage, if the contents are incomplete or if the instru-
ment does not pass the Confidence Test, notify the
nearest HP Sales and Service Office. If the shipping con-
tainer is damaged or the cushioning material shows
signs of stress, notify the carrier as well as the Hewlett-
Packard office. Keep the shipping material for the car-

rier's inspection.
WARNING

The integrity of the protective earth ground
may be interrupted if the HP 3577A is mech-
anically damaged. Under no circumstance
should the HP 3577A be connected to power
if it is damaged.

POWER REQUIREMENTS

CAUTION

Before applying ac line power to the HP
3577A, ensure the voltage selector switch on
the back panel of the instrument is set for the
proper line voltage and that the correct line
fuse is installed in the rear panel fuse holder.

The HP 3577A can be operated from any single phase
ac power source supplying:

86V to 127V from 48 Hz to 440 Hz
(115V Voltage Selector setting)

or

195V to 253 from 48 Hz to 66 Hz
(230V Voltage Selector setting)

Power consumption is less than 450 VA.

POWER CABLE AND GROUNDING
REQUIREMENTS

The HP 3577A is equipped with a three-conductor power
cord which, when plugged into an appropriate recep-
tacle, grounds the instrument cabinet. The type of
power cable plug shipped with each instrument depends
on the country of destination. Refer to Figure 51 for
the part number of the power cable and plug configura-
tions available. If the appropriate power cable is not
included with your instrument, contact the nearest HP
Sales and Service Office and the proper cable will be

‘provided.
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WARNING

The power cable plug must be inserted into
a socket outlet provided with a protective
earth ground terminal. Defeating the protec-
tion of the grounded instrument cabinet can
subject the operator to lethal voltages.

> / Earth

I. S «a———— Neutral

\Line

OPTION 900 United Kingdom

OPTION 901 Australia/New Zealand

%/ Earth

Ling — <&~/ ST Neutral

Line
/

PLUG": BS 1363A 250 v PLUG®: NZSS 198/AS C112 250 v
CABLE*: HP 8120-1703 OPERATION CABLE®: HP 8120-06898 OPERATION
OPTION 902 European Continent OPTION 903 U.S./Canada
Earth
Earth
0

/

Neutral——/

\ Neutral
o

_\
Line rd Earth
PLUG*: SEV 1011.1959-24507
TYPE 12 250 v

CABLE*: HP 8120-2104 OPERATION

Earth \/ \Neutral Line
PLUG®: CEE7-V11 250 v PLUG*®: NEMA 5-15P
CABLE®: HP 81201692 OPERATION CABLE®: HP 8120-1621 125V - BA®*
OPTION 904 U.S./Canada OPTION 905 Any country

<:> Arzz,///’Line 1
, Line
e N
Line 2 ——Farth P
Neutral Earth

PLUG*: NEMA G-15P PLUG®: CEE22-V1 250 v
CABLE*: HP 8120.0698 250V - BA°*® CABLE®: HP 8120-1860 OPERATION
OPTION 906 Switzerland OPTION 912 Denmark

Neutral Earth

PLUG*: DHCR 107 260V
CABLE®: HP 8120-2956 OPERATION

*The numbaer shown for the plug is the industry identifier for the plug only.
The number shown for the cabile is an HP part number for a complete cable including the plug.
**UL listed for use in the United States of America

Figure 5¢1
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OPERATING ENVIRONMENT

WARNING

To prevent potential fire or shock hazard, do
not expose the HP 3577A to rain or other ex-
cessive moisture.

Temperature The HP 3577A may be operated in temp-
eratures from 0° C to +55° C. The HP 3577A perform-
ance specifications apply within this temperature range.

Humidity The instrument may be operated in environ-
ments with humidity up to 95%. However, the HP
3577A should be protected from temperature extremes
which cause condensation.

Altitude The HP 3577A may be operated at altitudes
up to 4,600 meters (15,000 feet).

Table 5¢1 Accessorles Avallable

GENERAL INFORMATION

Cooling System The HP 3577A is equipped with a
forced-air cooling system to maintain the proper inter-
nal operating temperature. The cooling fan is mount-
ed on the rear panel. Air, drawn through the rear panel
fan filter, is circulated through the instrument and ex-
hausted through holes in the side panels. The HP 3577A
should be mounted to permit as much air circulation
as possible, with at least one inch clearance at the rear
and on each side. The filter for the cooling fan should
be removed and cleaned at least once every 30 days.
To clean the fan filter, flush it with soapy water, rinse,
and then air dry.

Thermal Cutout The HP 3577A is equipped with a ther-
mal cutout switch which automatically turns off the
main power supply whenever the internal temperature
is excessive. The temperature at which this occurs is
dependent upon line voltage and airflow. With proper
airflow and operating line voltage, thermal cutout does
not occur at or below an ambient temperature of + 55°
C. The switch resets automatically when the instrument
is turned off/on. If a thermal cutout occurs, check for
fan stoppage, clogged fan ports, and other conditions
that can obstruct airflow or otherwise cause excessive
heating.

DESCRIPTION 50 2 IMPEDANCE 75 2 IMPEDANCE HIGH IMPEDANCE
TRANSMISSION  S-PARAMETERS TRANSMISSION  S-PARAMETERS TRANSFER FUNCTIONS
MINIMUM CONFIGURATION
NETWORK ANALYZER 3577A 3577A 3577A 35677A 3577A
S-PARAMETER TEST SET 35677A 35677B
TYPE N CALIBRATION KIT 35678A 35678B
TYPE N TEST PORT
EXTENSION CABLES 35679A" 35679A 35679A" 356798
POWER SPLITTERS 11850A 118508
11:;7A
MINIMUM LOSS PAD AND ACCESSORY KITS
TYPE N MINIMUM LOSS PAD 11852A?
TYPE N ACCESSORY KIT 11853A 11853A 11855A 11856A
BNC ACCESSORY KIT 11854A 11854A 11856A 11856A 11854A
TRANSISTOR FIXTURES
TO-18/TO-72 TRANSISTOR FIXTURE 11600B
TO-5/TO-12 TRANSISTOR FIXTURE 116028
TRANSISTOR FIXTURE ADAPTER 11858A*
PROBES
CURRENT PROBE 11108
500 MHz ACTIVE PROBE 1120A2
1:1 MINIATURE PROBE 10021A?
10:1 MINIATURE PROBE 10040A?
Notes:
(1) 2 ea. recommended.
{2) 3 ea recommended.
(3) 4 ea recommended.
{4) Requires 2ea 11525A APC-7 to Type N male adapters for use with the 35677A.
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NOTE

The thermal cutout will operate at any exter-
nal temperature above + 15 °C if the airflow
is blocked.

ACCESSORIES AVAILABLE

Table 51 lists the accessories available for the HP
3577A. These accessories may be obtained through your
HP Sales and Service office.

ACCESSORIES SUPPLIED

Table 5¢2 lists the accessories suppled with the HP
3577A Network Analyzer and the HP 35677A
S-parameter test set.

Table 52

For the HP 3577A
Power cord

(Qty. 1)

see Figure 591

Type N(m)}to-BNC(f) adapters (Qty. 4) 1250-0780
For the HP 35677A/B

Interconnect cable (Qty. 1) 3567761620

190 mm (7.5 in) 502 cable (Qty. 4) 8120-2289

Cabinet lock foot kit (Qty. 1) 5061-0099

OPTIONS

Table 53 lists the options available for the HP 3577A.
These options are available either when the instrument
is ordered or for later installation.

Table 53

Option Description HP Part Number
For the HP 3577A

907 Front Handle Kit 5061-0091

908 Rack Mounting Kit 5061-0079

909 Front Handle & Rack Mount Kit 5061-0085

910 Additional Service Manual 0357790010
For the HP 35677A[B

907 Front Handle Kit 5061-0088

908 Rack Mounting Kit 50610074

909 Front Handle & Rack Mount Kit 50610075

910 Additional Service Manual 035677-90010
For either instrument

910 Additional Operating Manual 03577-90000

5-4

INSTALLATION

The HP 3577A is shipped with plastic feet attached to
the bottom panel, ready for use as a bench instrument.
The feet are shaped to make full-width modular instru-
ments self align when they are stacked. Because of its
weight, the HP 3577A is not equipped with a tilt stand.
It is recommended that a Front Handle Kit (Option 907,
HP Part No. 5061-0091) be installed for ease of hand-
ling the instrument on the bench.

The HP 35677A/B S-parameter test set was designed to
be mounted to the bottom of the HP 3577A Network
Analyzer as follows:

a. Install the Rear Panel Lock foot kit (5061-0099) as
indicated by the kit instructions. This fastens the
two instruments together using four slide-together
clips across the front edges and two lock feet
mounted at the corners of the rear panels’ com-
mon side.

b. Install the test set interconnect cable between the
rear panels of both instruments as shown in Figure
52, This cable 1) supplies power and ground, 2)
lets the analyzer sense the presence of the test set
{changes the INPUT menu), and 3) controls the test
set’s coaxial switch.

Rear Panel Connections (1) —

Figure 5¢2 Rear panel interconnect cable Installation

c. Install the four N-connector 500 cables between
the front panels of the two instruments as shown
in Figure 53

. ;
I——

‘- BB EEHNR

?

¢



'
.

00000

000 T oj|oooo
0
000 oo ]

Front Panel Connections (4)

Figure 5¢3 Front panel cable Instailation

The HP 3577A may be rack mounted in either of two
ways; with or without slides. Both mountings may be
utilized for maximum strength and safety.

To rack mount without slides:
a. Remove the pastic trim and front handles if so
equipped.

b. Remove the plastic feet from the bottom of the
HP 3577A.

c. Install the flange kit with or without handles ac-
cording to instructions included with the kit:

Rack Flange Kit (no handles). . .Option 908, HP
P.N. 5061-0079

Rack Flange & Front Handle Kit. . .Option 909,
HP P.N. 5061-0085

d. Install an Instrument Support Rail on each side
of the instrument rack. (The Instrument Support
Rails, used to support the weight of the instru-
ment, are included with HP rack-mount cabinets.)

WARNING

1. The weight of the HP 3577A must be sup-
ported by Instrument Support Rails inside the
instrument rack. Do not, under any cir-
cumstances, attempt to rack mount the HP
3577A using only the front flanges.

2. The HP 3577A is heavy (approximately 62
Ibs, 28 kg.). Use extreme care when lifting it
to avoid personal injury.

GENERAL INFORMATION

e. Using two people, lift the HP 3577A to its posi-
tion in the rack on top of the Instrument Support
Rails.

f. Using the appropriate screws, fasten the HP
3577A’s Rack-Mount Flanges to the front of the
instrument rack.

To rack mount with slides, the following items are
required:

Quantity Description
1 Rack Flange Kit (Option 908, HP 5061-0079)

OR
Rack Flange & Handle Kit (Option 909, HP
5061-0085)
1 Heavy-Duty Slide Kit (HP Part Number
1494-0016)
NOTE

Instrument Support Rails are not absolutely
necessary when rack mounting with slides.
However, they do relieve a considerable
amount of strain from the slides and provide
an extra measure of safety.

a. Perform steps a thru d of the previous procedure.

b. Attach a slide inner-member bracket to each side
of the HP 3577A.

c. Attach the slide’s outer members to the instrument
rack according to the instructions included with
the slides.

d. If your instrument rack has extension legs on the
front, be sure that they are extended at this time.

e. Using two people, lift the HP 3577A to its posi-
tion in the rack and mate the two sections of the
slides together. Do not rest the full weight of the
HP 3577A on the extended slides until you are sure
the instrument rack will not overturn.

f. Slide the HP 3577A into the rack. Using the ap-
propriate screws, fasten the HP 3577A’s Rack
Mount Flanges to the front of the rack.
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If alignment of the display is necessary, perform the
following:

a. Power ON
b. Press the SPCL FCTN hardkey
c. Press the TEST PATTERN softkey.

d. Adjust HORIZ and VERT on the rear panel to
center the pattern on the face of the CRT.

e. Adjust ALIGN on the rear panel (which rotates the
display) until the bottom of the display is parallel
to the bottom of the bezel.

f. Adjust FOCUS and ASTIG on the rear panel until
the lines on the display are sharp and clear. It may
be easier to align this using a dot on the screen;
press INSTR PRESET and use one of the decimal
points in the alphanumerics.

HP-IB CONNECTIONS

The HP 3577A Network Analyzer is designed for use
with the Hewlett-Packard Interface Bus (HP-IB).

NOTE

The HP-1B is Hewlett-Packard’s implementa-
tion of IEEE standard 448-1978, “Standard
Digital Interface for programmable

Instrumentation.”

The HP 3577A is connected to the HP-1B by connecting
an HP-IB interface cable to the HP-IB connector on the
rear panel. Figure 5#4illustrates a typical HP-1B system
interconnection.

With the HP-IB system, up to 15 HP-IB compatible in-
struments can be interconnected. The HP 10833 HP-IB
cables have identical piggy-back connectors on each
end so that several cables can be connected to a single
source without special adapters or switch boxes. System
components and devices can be connected in virtually
any configuration as long as a path exists between each
device and the controller. As a practical matter, avoid
stacking more than three or four cables on any one con-
nector. If the stack gets too long, force on the stack
can produce sufficient leverage to damage the connec-
tor mounting. Be sure that each connector is firmly
screwed in place to keep it from working loose during
use. The HP 3577A uses all the available HP-IB lines;
therefore, damage to any connector pin may adverse-
ly affect HP-IB operation. See Figure 5¢5.

To achieve design performance with the HP-IB, proper
voltage levels and timing relationships must be main-
tained. If the system cable is too long, the lines cannot
be driven properly and the system will fail to perform.
Total cable length for the system must be less than or
equal to 20 meters (65 feet) or 2 meters (6 feet) times
the total number of devices connected to the bus,
whichever is less.

STORAGE AND SHIPMENT

Environment The HP 3577A and HP 35677A/B should
be stored in a clean, dry environment. The following
are environmental limitations that apply to both storage
and shipment.

Temperature. .. ... ....... ...—40° Cto +75° C
Humidity .. ......... ... ... Up to 95% relative
Altitude . . .. .. .. Up to 15,300 meters (50,000 feet)

HP—IB PIGGYBACK
CONNECTORS

Figure 54 A typical HP-IB ~system interconnection
5-6
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PIN LINE

1 DI01

2 D102 HP-IB Interconnect Cables

3 DI03

4 DI04 Part Number Length

13 DI05

14 DI06 10833A 1 m (3.3 ft)

15 D107 10833B 2 m (6.6 ft)

16 DI08 10833C 4 m(13.2 ft)

[3 EOI 10833D 0.5 m (1.6 ft)

17 REN

6 DAV

7 NRFD

8 NDAC

9 IFC

10 SRQ

AR ATN

12 SHIELD—CHASS!IS GROUND

18 P/O TWISTED PAIR WITHPIN 6

19 P/0 TWISTED PAIR WITHPIN 7

20 | P/O TWISTED PAIR WITHPIN 8 T“‘ii;'“s
21 | P/OTWISTEDPAIRWITHPING > \\reaNaLLy
22 P/O TWISTED PAIR WITH PIN 10 GROUNDED
23 P/O TWISTED PAIR WITHPIN 11

24 ISOLATED DIGITAL GROUND

CAUTION

The 3577A contains metric threaded HP-IB cable mounting studs
as opposed to English threads. Metric threaded -hp- 10833A,
B, C, or D HP-1B cable lockscrews must be used to secure the
cable to the instrument. Identification of the two types of moun-
ting studs and lockscrews is made by their color. English thread-
ed fasteners are colored silver and metric threaded fasteners
are colored black. DO NOT mate silver and black fasteners to
each other or the threads of either or both will be destroyed.

SHORT MOUNTING STUD
0380-0644

LOCKSCREW
1380-0360

LONG MOUNTING STUD
0380-0643

Figure 5¢5 HP-IB Interfacing

The instruments should also be protected from
temperature extremes which cause condensation.

Original Packaging Containers and materials equivalent
to those used in factory packaging are available through
Hewlett-Packard offices. If the instrument is being re-
turned to Hewlett-Packard for service, attach a tag in-
dicating the type of service required, return address,
model number, and full serial number. Also, mark the
container FRAGILE to ensure careful handling. In any
correspondence, refer to the instrument by model num-
ber and full serial number.

Other Packaging The following general instructions
should be followed for repackaging with commercially
available materials:

a. Wrap the instrument in heavy paper or anti-static
plastic. If the instrument is being shipped to a
Hewlett-Packard office or service center, attach
a tag to the instrument indicating type of service
required, return address, model number, and full
serial number.

b. Use a strong shipping container. A double-wall car-
ton made of 350 pound test material is adequate.

c. Use a layer of shock absorbing material 70 to
100 mm (3 to 4 inches) thick around all sides of
the instrument to provide firm cushioning and pre-
vent movement inside the conatainer. Protect the
front panel with cardboard. '

Styrene pellets in any shape should not be
used as packing material. The pellets do not
adequately cushion the instrument and do
not prevent the instrument from shifting in
the carton. The pellets also create static elec-
tricity which can damage electronic
components.

d. Seal shipping container securely.

e. Mark shipping container FRAGILE to ensure
careful handling.

f. In any correspondence, refer to the instru-
ment by model number and full serial
number.
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3577A Network Analyzer Specifications

Sweep
SOURCE CHARACTERISTICS Characteristics
Linear Frequency:
Frequency
gl Range: 5 Hz to 200 MHz.
Characteristics fntry: S_tart/stop or center/span
Frequency Range: 5 Hz to 200 MHz. requencies.
Frequency Resolution: 0.001 Hz. fgﬁg&ugﬂz or 0.01 Hz to 200 MHz, phase
Stability: +5x 108 °C. 1S-
Hity: £5x107%day, 0 to 55°C Sweep Time: 100 ms/span to 6553 s/span.
Output Direction: Increasing or decreasing
Characteristics frequency.
Log Frequency (segmented linear
Level Range: + 15 dBm to —49 dBm approximation):
(1.26 Vrms to 793 uVrms; 2 dBV to Range: 5 Hz to 200 MHz.
—62 dBV) into a 50 2 load. Entry: Start/stop frequencies.
Resolution: 0.1 dB. Span: 0.01 Hz to 200 MHz, phase
Entry Units: dBm, dBV, V. continuous.
Accuracy: +1 dB at + 15 dBm and Log Accqracy: 2% .
100 kHz. Below + 15 dBm, add the greater Sweep Tlme: _200 ms/span to 65653 s/span.
of +0.02 dB/dB or 0.2 dB. Sweep Direction: Increasing frequency.
Flatness: 1.5 dBp-p from 5 Hz to 200 MHz. Alternate Frequency: Sweep alternates
Impedance: 50Q; >20 dB return loss at all between two separate start/stop frequencies
levels. using linear sweep only.
RF Output Connector: 50 © Type N female. CW: Frequency is fixed. Data is updated with
gﬁecg‘,’\: P “é"{Y’ 1 Hz Bandwidth) a selectable sample time from 1ms to 16 s.
ase Noise (in z w : . . .
< —70 dBc at offset frequencies from car- lﬁog Ar.npht1u5d38(flxed frzguggcy) .
rier of 100 Hz to 20 kHz. ange: + m to — m.
Harmonics: < — 30 dBc Entry: St_art/stop level in dBm or dBV.
Non—Harmt;nic S urious.Si nals: Sweep Time: 1 ms/step to 16 s/step. Total
<~50 dBe o 70 dBm whichever is Sweap time/span d‘ij’e.”dS/“p"" total
number of steps and time/step.
greater. ) )
Reverse Power Protection: Output is Sweep Modes: Continuous, single,
automatically opened at a signal level of ap- manual.
proximately +22 dBm (509), or +4 Vdc, Trigger Modes: Free run, immediate, line,
or greater applied to the source output. external.
Source output is reconnected with the Clear
Trip function.
3577A ?_49 dBm 1o + 15 dBm [
Block Diagram !
5Hz 300.25 MHz
200 MHz é SYNTH. !
S i 1 i
[] 300 MH2 250 kH2 MAIN 1
1 PROCESSOR ]
: []
]
H W ROM/
i P s
:
[ ] DISPLAY
: 300 MH: 2 kHz
1 [
H L HP-IB
] FREQ.
: REFERENCE
. 1 — e TRACE
: 0 dBm 20 dB [.25.200.25 MH: 240 kH2 8 kHz HE ST ' — MEMORY
[ ] ! LPF
————— L ! [ |
INPUT "> l e hta AID —PROCESSOR
' Py —
] IDIGITAL|
H : LPF |
INPUT A ———sameasinpuR  TTTs=—=—- o=
i
INPUT 8>—— — — — same as input R - J
] 1
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RECEIVER CHARACTERISTICS

Input

Characteristics

Frequency Range: 5 Hz to 200 MHz.
Inputs: Three receiver inputs (A, B and R).
Input Impedance: Selectable 50 2 with
> 25 dB return loss, or 1 MQ in parallel
with approximately 30 pF.

Maximum Input Level:

Input

Impedance

Input Attenuation

0dB

20 dB

50 Q

~20 dBm

0 dBm

1 MQ

-33 dBvV
(22.4 mV)

- 13 dBvV
{224 mV)

Input Damage Level (approximate):

50 Q: +30 dBm or 25 Vdc.

1T MQ: +16.9 dBV(7 Vrms) or 25 Vdc.
The 50 @ input impedance automatically
switches to 1 MQ at approximately

+ 20 dBm, and can be reset with the clear-
trip function.
Input Connectors: 50 @ Type N female.
Resolution Bandwidth: Selectable 1 kHz,
100 Hz, 10 Hz, or 1 Hz.
Sensitivity(Due to noise and internal
crosstalk between source and receiver
inputs):

Resolution
Bandwidth

Minimum
Freq.

Minimum Freq. - 30 kHz

30 kHz - 200

MHz (50 Q)

30 kHz - 20 MHz (1 MQ)

Maximum

Input Level

Maximum Input Level

0 dBm
-13 dBV
{20 dB atten)

—-20 dBm
-33dBv
(O dB atten)

0 dBm
-13 dav
(20 dB atten)

—20 dBm
-33d8v
{0 dB atten)

1 Hz
10 Hz
100 Hz

1 kHz

100 Hz
100 Hz
500 Hz

5 kHz

- 110 dBm
— 100 dBm
-90 dBm
—80 dBm

- 130 dBm
- 120 dBm
- 110 dBm
- 100 dBm

~ 110 dBm
- 110 dBm
- 105 dBm
—95 dBm

~130 dBm
—130 dBm
-125 dBm
-115 dBm

Residual Responses: > 100 dB below
maximum input level, except for crosstalk
error limits, L.O. feedthrough, and ac line
and fan related spurious signals.

Crosstalk Error Limits:
{> 100 dB isolation between inputs)

CROSSTALK MAGNITUDE UNCERTAINTY

21.d8 -

m‘“E

t T
ANowable input L,

©On Any Other V4

\

N
N

B ———=——X

S

7

T
20

-40 - 60

Measuroment Receiver tnput Level
in dB Relative to Maximum Alowsble

L.O. Feedthrough: < - 33 dB below
maximum input level.
AC Line and Fan Related Spurious
Signals: < — 100 dBm below 1 kHz input
frequency.

201 dag

£10 dog

+10deg

CROSSTALK PHASE UNCERTAINTY

£001 deg

GENERAL INFORMATION

Electrical Length/Reference Plane
Extension: Provides equivalent electrical
line length, or delay at inputs A, B and R.
Range: -3x108 mto +3x10%m, or
+1sto —1s.

Resolution: 5 digits or 0.1 ¢cm (3.3 ps)
whichever is greater.

Accuracy: 0.1 cmor £0.02%
whichever is greater.

Magnitude

Characteristics

Range: Maximum Input Level to Sensitivity.
Resolution:

Marker: 0.001 dB (log); 5 digits (linear).
Display: 0.01 dB/div to 20 dB/div (log
absolute);

0.01 dB/div to 200 dB/div (log ratio);

0.1 nV/div to 10 V/div (linear absolute);
10~ % div to 10%%/div (linear ratio).

Display Units: dB, dBm, dBV, V, and linear
ratio.

Accuracy (at 100 kHz, 25° C, and Max-
imum Input Level):

Absolute (A,B,R): +0.2 dB.

Ratio (A/R,B/R,A/B): +0.15 dB (50 Q);
+0.2 dB (1 MQ2).

Accuracy and frequency response errors,
and effects of different input attenuation
can be calibrated out with normalization.

Dynamic Accuracy:

Error Input_LeveI

Resolution Bandwidth Rﬁ':;(ti',;?";o

1 kHz, 100 Hz, 10 Hz| 1 Hz Allowable
+.04 8 +04d8| OdBto —10dB
+.02 dB +.02dB{ -10dBto -50dB
+.05 dB +.05dB| -50 dBto -60 dB
+.15 dB +.25dB| -60dBto -80 dB
+.75d8 +.75dB| -80dBto -90dB
+.75 dB +3.00 dB| -90 dB to —100 dB

Typicel

-20 -4 -80 -80 -100
Input Level in dB Relative to Maximum Aflowablo

(1 Hx Aesohution

UNCERTAINTY

Tyoies
-20 -40 -60 -80 -100
Input Level in dB Relative to Maximum Allowsble
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GENERAL INFORMATION

3577A Network Analyzer Specifications

Frequency Response: Specifications apply
when inputs are driven from a 50 Q source

impedance.
Absolute (A,B,R):

Frequency

Error

20 Hz to 20 MHz
5 Hz to 200 MHz
5 Hzto 20 MHz

T
5 0 100
Frequency {Hz)

Ratio {(A/R,B/R,A/B):

™M

100k

Frequency Error®
50 Q
Input
20 Hzto 20 MHz 3 dB pp
5 Hz to 200 MHz 4 dB pp
5 Hzto 20 MHz -

o2 eI IIIIIIlIIIIIII|IIIIIIIIIIIIIIIIIIIIIIIIIIII
|;|;=-j!uwllm!m- = [
[

+0t a8

01 a8

e i A . i
R MmN

10 100 ® 100
Frequency {Hz)

~0348

~024d8

+01 aB|

LRIPT)

02 g8, "

0a3a8

5 10
Frequency (Hz)

*For unequal 50 @ input attenuation add

0.15 dB pp (20 Hz to 20 MHz), 0.3 dB pp

{6 Hz to 200 MHz). For unequal 1 M input
attenuation add 0.2 dB pp (20 Hz to 20 MHz),
0.4 dB pp (5 Hz to 20 MHz).

Reference Level:

Range: —207 dBm to +33 dBm
{—220 dBV to + 20 dBV) (iog absolute);
—400 dB to +400 dB (log ratio};

0 V to 10 V (linear absolute);

0 to 107 (linear ratio).

Resolution: 0.001 dB (log);

5 digits (linear).

Stability:

Temperature: Typically < +0.02 dB/°C.
Time: Typically < +0.05 dB/hour at
25°C.

Phase

Characteristics

(A/R,B/R,A/B):

Range: + 180 deg.

Resolution:

Marker: 0.005 deg (0.0001 rad)
Display: 0.01 deg/div to 200 deg/div
(0.00018 rad/div to 3.49 rad/div).
Display Units: degrees, radians.
Accuracy (at 100 kHz, 25°C, and Max-
imum Input Level): +2.0 deg.
Accuracy and frequency response errors,
and effects of different input attenuation
can be calibrated out with normalization.

Dynamic Accuracy:

Error* Input Level Relative
to Maximum Allowable

+.4 deg O0dBto -10dB
+.2 deg ~-10dBto —-50dB
+.5 deg -50 dBto -60dB
+ 1.5 deg -60dBto -804d8B
+7.5 deg —-80 dBto —100 dB

* Specifications do not apply below —60 dB in a
1 Hz Resolution Bandwidth.

UNCERTAINTY
.y

ypical

-20 -0 -60 -8 -100
Input Lavel in dB Rolative to Maximum Aflowable

4
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A}

Frequency Response: Specifications apply
when inputs are driven from a 50 Q source
impedance.

Error*

50 @ 1 MQ
Input Input

Frequency

20 Hz to 20 MHz 2 deg pp 5 deg pp
5 Hz to 200 MHz| 10 deg pp -
5Hzto 20 Mlgz 10 deg pp

*For unequal input attenuation add 8 deg pp.

)
—r— 7+
———F—{—¥ ——1—

—ia——

et e v e e G o [ ot

e o v o S ———)

1
e

S S S (0 - [ W

e ——

*

Fraquency (Hz)

Crosstalk: Specified under Input
Characteristics.

Reference Level:

Range: -500 deg to +500 deg (8.7 rad
to +8.7 rad)

Resolution: 0.01 deg.

Stability:

Temperature: Typically < +0.05 deg/°C.
Time: Typically < +0.05 deg/hour at 25°C.

Polar

Characteristics

Range, Resolution, Display Units, Dynamic
Accuracy, Frequency Response, Uncertain-
ty, Crosstalk, Reference Level, and Stability
specifications are the same as the cor-
responding magnitude and phase
characteristics.

Full Scale Magnitude Range:

Absolute (A,B,R): 0.1 nVto 10 V.

Ratio (A/R,B/R,A/B): 10-'° to 10%,

é

Real/Imaginary
Characteristics

Range, Dynamic Accuracy, Frequency
Response, Uncertainty, Crosstalk, Stability
specifications are the same as the
corresponding magnitude and phase
characteristics.

GENERAL INFORMATION

Resolution:

Marker: 5 digits.

Display: 0.1 nV/div to 10 V/div for
absolute; 107'% to 102 for ratio.
Display Units: V and linear ratio.
Reference Level:

Range: + 10 V for absolute;

+ 102° for ratio.

Resolution: 5 digits.

Delay

Characteristics
{Linear Frequency
Sweep; A/R, B/R,
A/B; 50 ( input

impedance)

Range: Group delay is a computed
parameter, defined by the equation
— —é—A .
tg = T 2rnAf
Minimum: The minimum delay time is
given by the expression
1.4x10°5
Aperture [Hz]
Maximum: The maximum delay is given by
the expression
N-1
2 x Span [Hz]
where N =number of points per sweep
(51,101,201,401).
Effective Range: 1 ps to 20,000 s.
Resolution:
Marker: Same as minimum delay time or 5
digits, whichever is greater.
Display: 0.01 ns/div to 1000 s/div.
Aperture: Selectable 0.5%, 1%, 2%, 4%,
8%, 16% of frequency span.
Display Units: s.
Accuracy:

13s +2ns
(freq [Hz])?
or
Dynamic Phase Accuracy +2ns
360 x Aperture [Hz]
whichever is greater.
The 135
(freq [Hz])?
calibrated out with normalization.
Crosstalk: Determined by the expression
Phase Crosstalk _
360 x Aperture [Hz]
Reference Level:
Range: +10°%s.
Resolution: 5 digits.
Stability:
Temperature: Determined by the expression
Phase Temperature Stability
360 x Aperture [Hz] '
Time: Determined by the expression
Phase Time Stability
360 x Aperture [Hz]

+ 2 ns term can be

5-11
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E’

DISPLAY CHARACTERISTICS

5-12

Annotation: Start/stop, center/span or CW
frequency, source level, scale/div, reference
level, delay aperture, marker data, and soft
key functions.

Graticules: Rectangular logarithmic and
linear, polar, and Smith. All graticules are
electronically generated.

Traces: Two simultaneous traces may be
present with a rectangular graticule.

One trace with polar or Smith graticules.
Markers: Each trace has one main marker
and an offset marker. Markers indicate data
at corresponding trace coordinates in the
same units as used to set the Reference
Level. Markers can be used to modify cer-
tain display parameters. Marker resolution is
the same as horizontal display resolution.
Reference Line Position:

Rectangular Graticule: 0% to 100% full
scale deflection in 0.05% increments.
Polar/Smith Chart Graticule: +500 deg in
0.001 deg increments.

Data Storage: Measured data can be
stored in vector format in non-volatile.
storage registers D1,02,03,D4. Stored data
can be redisplayed later or operated on with
Vector Math.

Vector Math: Input Magnitude and Phase
Data, Stored Data, and User Defined Con-
stants and Functions can be mathematically
combined into expressions which define
displayed or stored data. Mathematical
operations are: add, subtract, multiply, and
divide.

Calibration:

Normalization: Both traces can be nor-
malized to measured data with full ac-
curacy, and resolution. Scale

factors can be changed after

normalization without affecting calibration.
Normalize(Short): Compensates for fre-
quency response errors.

Requires a short termination.

One Port Part Cal: Compensates

for directivity errors and frequency response
errors. Requires open and load terminations.
One Port Full Cal: Compensates for direc-
tivity, frequency response and source match
errors. Requires open, short, and load
terminations.

Noise Averaging:

Type: Exponentially weighted vector
averaging on successive sweep data.
Averaging Factor: Selectable 1(off),
4,8,16,32,64,128,256.

The current trace Ap, is always displayed
and updated at the sweep rate according to
the expression

Apn = Sp/F + (F=1HAn_ 1)/F, where
Sn=current input signal, F=averaging fac-
tor, A — 1 =previously averaged trace.

3577A Network Analyzer Specifications

Averaging Factor is fixed at 1 in alternate
sweep.

Linear Phase Slope Compensation: Pro-
vides linear phase slope offset in deg/span.
Range: — 72,000 deg./span to

+ 72,000 deg./span (— 1256 rad/span to
+ 1256 rad/span).

Resolution: 5 digits or 0.001 deg
whichever is greater.

Accuracy: 0.02%.

Autoscale: Automatically adjusts the
reference level and scale/div. of the
displayed measurement.

Measured No. of Points per Sweep:
Logarithmic frequency, 401;

linear frequency, 51,101,201,401;

CW frequency, 1.

Measure No. of Steps per Sweep:
Logarithmic Amplitude Sweep, 5,10,20,
50,100,200,400.

Display Resolution: Horizontal and vertical.

Rectangular: 1600 points.
Polar: 1200 points.

PROGRAMMING CHARACTERISTICS

Capability: Remote programming is via the
Hewlett-Packard Interface Bus (HP-1B)* for
all 3577A front panel control functions, ex-
cept the ac line switch, display intensity,
entry knob, HP-IB address and talk-only
on/off. The 36677A/B S-Parameter Test
Sets are programmable through the 3577A
interface only.

Interface Functions: SH1,AH1 ,T5,TE¢, L4,
LE@,SR1,RL1,PP1,DC1,DT1,CH,ET.

Output Data Transfer Time: 401 data
points (single parameter) can be transferred
directly to an HP 200 series computer in
Basic language as follows:

ASCIl Mode: Typically 1500 ms.

Binary Floating Point Mode: Typically

160 ms.

Graphics Capabilities:

Alphanumeric Characters: 12 lines of text
with 40 characters per line can be
displayed. Character set includes
alphanumerics special characters and line
vectors.

Vector Display: Trace lines can be drawn
on the display between any two points
with a resolution of 2048 points along the
horizontal and vertical axes.

*HP-IB is Hewlett-Packard’s implementation
of IEEE Standard 488-1978.

'l r.
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GENERAL CHARACTERISTICS

External Reference Frequency Input:
Frequency: 10 MHz/N (N is an

integer from 1 to 100).

Level: O dBm + 10 dB, nominal.
Impedance: 50 2, nominal.

Connector: BNC female, rear panel.
Reference Frequency Output:

Frequency: 10 MH:z.

Level: Typically O dBm.

Impedance: 50 2, nominal.

Connector: BNC female, rear panel.
External Trigger: Triggers on negative TTL
transition or contact closure to ground.
Minimum Pulse Width: Typically 1 us.
Impedance: 50 2, nominal.

Connector: BNC female, rear panel.
Plotter Control: Directly compatible with
HP-IB graphics plotters that use Hewlett-
Packard Graphics Language (HP-GL) with
listen only capability. Plotter may be
controlled by the 3577A through the HP-IB
connector without an external computer.
Plotted data includes trace 1, trace 2,
graticule, are annotation. Additional
markers can be plotted, and pen numbers,
pen speed, and line type can also be
selected.

Display Adjustments: Astigmatism, x-axis
position, y-axis position, alignment, focus,
and intensity.

Save/Recall: Front panel setups can be
stored in non-volatile memory locations 1
through 5. Last state is saved when power
is removed.

Operating Conditions:

Temperature: 0°C to +55°C.

Relative Humidity: <95% at 40°C.
Altitude: <4,572 m (15,000 ft).
Non-Operating Conditions:

Temperature: —40°C to +75°C.

Altitude: < 15,240 m (50,000 ft).
Accessories Included:

4ea. Type N male to BNC female Adapter.
{HP Part No. 1250-0780.)

1 ea. Operating Manual. (HP Part No.
03577-30000).

1 ea. Service Manual. (HP Part No.
3577-90010).

Power: 115V +10%, —256% (47 Hz to
440 Hz), or 230 V +10%, —15% (47 Hz to
66 Hz), 450 VA maximum.

Woeight: 31 kg (67 Ibs) net. 41 kg (90 Ibs)
shipping.

Dimensions: 222 mm H x 426 mm W x
578 mm D (8.75 in x 16.75 in x 22.75 in).
Add 1 1/8 inch to depth to include front panel
controls and connectors.

GENERAL INFORMATION
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GENERAL INFORMATION

35677A/B S-Parameter Test Set Specifications

All specifications apply without bias signals. Degrees
are specified as deviation from linear phase. Fre-
quency Response, Port Match, and Test Port
Reciprocity specifications are equivalent values for

'

ratio measurements, and errors can be calibrated out.

Frequency Range: 100 kHz to-

200 MHz.

Test Port Impedance:

35677A: 50 Q.

35677B: 75 Q.

Directivity: >40 dB.

Frequency Response:
Transmission(S,,,S,,): +1 dB, +5 deg.
Reflection(S, ,S,): '+ 1 dB, +5 deg.
Port Match:

Test Ports 1,2: 35677A, > 26 dB;
356778, >24 dB.

Test Ports 1,2 open/short ratio:
35677A, < +0.75 dB magnitude and
< + 5 deg phase;

356778, < + 1 dB magnitude and

< +7.5 deg phase.

Input Port: >20 dB return loss.
Output Ports A, B, and R: >26 dB
return loss.

Test Port Isolation: > 100 dB.
Insertion Loss:

RF Input to Test Port 1 or 2: 35677A,
typically 13 dB; 356778, typically 19 dB.
RF Input to Output Ports A, B, or R:
35677A, typically 19 dB; 356778,
typically 31 dB.

Test Port Reciprocity:

Transmission (S,,, S,,): typically

< +0.5 dB magnitude and < +5 deg
phase.

Reflection (S,,, S,.): typically <+0.5
dB magnitude and < +5 deg phase.
Incident Power Ratio (Test Port 1 to
Test Port 2): typically < +1.5 dB.

RF Input Maximum Operating Level:
+ 25 dBm or +30 Vdc.

1"

Block Diagram

Fwd 15 sr{.—“‘é\—‘?‘}é P
J

356778
Block Diagram

Port 1
s 1948

Port 2
s 1948

RF Input Damage Level: +27 dBm or
+ 30 Vdc.

Port 1 or 2 Damage Level: + 27 dBm
or +30 Vdc.

Connectors:

Input Port and Output Ports A, B, and
R: 50 @ Type N female.

Test Ports 1 and 2: 35677A, 50 2
Type N female; 356778B, 75 Q Type N
female.

DC Bias Inputs: BNC female, rear panel.
DC Bias Range: Typically +30 Vdc and
+ 20 mA with some degradation of RF
specifications; 200 mA damage level.
Accessories Included:

4 ea. 190 mm(7.5 in.) 50 Q cables with
Type N male connectors for connection
to 3577A (HP Part No. 8120-4387).

1 ea. Test Set interconnect cable to
3577A (HP Part No. 35677-61620)

1 ea. Rear Panel Lock Foot Kit (HP Part
No. 5061-0099).

1 ea. Service Manual (HP Part No.
35677-90010). *

Recommended Accessories:

35677A: 35678A 50 @ Type N Calibra-
tion Kit; 35679A 50 2 Type N Test Port
Extension Cables.

35677B: 356678B 75 2 Type N Calibra-
tion Kit, 35679B 75 @ Type N Test Port
Extension Cables.

Programming: The 35677A/B are
completely controlled through the 3577A
using the 3577A interconnect cable. All
programming is accomplished through
the 3577A HP-IB interface.

Power: All power is obtained through
the 3577A interconnect cable.

Woeight: 6 kg(13 Ibs) net; 12 kg

{12 Ibs) shipping.

Dimensions: 90 mm H x 426 mm W
X 584 mm D (3.6in x 16.75 in x
22.75 in). )

Add 1 1/8 inch to depth to include front
panel connectors.

Note operation information included in
3577A Operation Manual. (HP Part No.
03577-90000).

4
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SPECIAL TOPICS

APPENDIX A

APPENDIX A

DATA PROCESSING AND
STRUCTURE

Knowing how the HP 3577A takes measurements and
what it does with the data will increase your effec-
tiveness as a user. This section presents and explains
the operating system flow chart of the HP 3577A Net-
work Analyzer. For the folowing discussion refer to the
flow chart in Figure A®1

The synthesized source sweeps the selected span con-
tinuously (when not in CW sweep type or MANUAL
sweep mode) while the 3 receivers take measurements,
digitize them, and output the data. The processor ac-
cepts data from the receivers only at certain frequen-
cies. These are usually 401 equally spaced “’bins’ in the
sweep span, but 201, 101, or 51 points/sweep may be
selected for the sweep resolution. Each bin is as wide
as the selected resolution bandwidth and has associated
with it a frequency number (position information) and
measurement value. Bins do not always overlap.

The process shown in the flow chart operates on one
bin at a time. Data is taken and a point plotted on the
screen before the next bin is sampled.

The receiver’s output values are complex numbers of
the form (X+jY), where X is real and jY imaginary. Two
numbers (X & Y) are transferred to the processor for each
bin. Data is collected from all three receivers
simultaneously.

If the AVERAGE or LENGTH features are in use, the
processor implements those functions at this point and
then stores the results in trace memory. Trace memory
is used to store the complex numbers representing in-
puts R, A, B, and storage registers D1, D2, D3, and D4.
If LENGTH and AVERAGE are inactive, the measure-
ment data is stored in trace memory without change.
This point is emphasized because the AVERAGE and
LENGTH functions change what is stored in trace
memory. Consider the case of single sweep mode. After
the data is taken it may be formatted to any of a
number of configurations, but changing LENGTH or

AVERAGE has no effect. TRACE INPUTS, DISPLAY
FUNCTIONS, or SCALE may be changed and the display
updated from trace memory without taking another
measurement. If LENGTH or AVERAGE are changed,
a new measurement (sweep) must be taken and data
stored in trace memory before the screen can be up-
dated. Any math processing that occurs after data has
been stored in trace memory registers R, A, and B,
operates on this complex data.

Next, the operating system executes a store if it been
requested. If a STORE is executed, source sweep and
receiver measurements are interrupted while a memory
sweep of trace memory occurs. If a simple “STORE REG
D__" is executed (i.e. not USER DEF STORE) then the
STORE math is the same as the INPUT math; the trace
is stored using the current INPUT definition. If a USER
DEF STORE command is given, the user defines the
math done (and the data stored is not displayed).
Changes in display function do not change what is
stored. The data in trace memory may be processed by
any display function and displayed as MAGNITUDE,
PHASE, DELAY, etc. information. After the STORE math
is complete the data is stored in the register specified
by the user (D1-D4).

Next, (unless this was the last bin) the operating system
continues the memory sweep, repeating this process for
each bin. The displayed trace is not affected unless the
INPUT definition is a function of the storage register
used.

If a STORE is not requested, the next step is to do the
math defined by the INPUT function. Then, if PHASE
SLOPE is on and the value is non-zero, the PHASE
SLOPE math is done. Complex numbers are the result
of all processing done up to this point. This data is then
processed according to the definition of DISPLAY
FUNCTION, resulting in a high-precision, floating point,
scalar number. This number is stored in main memory
for readout as MARKER data. The same number is then
processed according to the SCALE definitions for place-
ment on the display. These two scalar numbers provide
1) a trace that stays within the boundaries of the

A1
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Get bin info
from inputs
R,A&B

Math

Math

Store data
trace mem
reg R, A B

Figure A-1.
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graticule and 2) good measurement data readout (via
the marker) for all portions of the frequency span, even
where the trace is off screen.

If a function change does not require new measurments
to update the trace, a memory sweep occurs. The pro-
cessor sweeps through the complex data in trace
memory and updates the trace very quickly. The speed
in which this happens is limited only by the rate at
which the processor can manipulate numbers. If the pro-
cessor is given a lot of math to do (averaging, length,
and complicated user definitions for two traces) the HP
3577A may choose a slower sweep speed to allow time
for the number processing. The message “SWEEP TIME
INCREASED"” appears on the screen when this happens.

It is important to keep in mind how the HP 3577A does
math and the form of the complex data in trace memory
when defining user defined equations for INPUTSs,
STOREs, or functions. For example, to find the dif-
ference in phase between inputs R and A the INPUT
definition should be A/R, not A-R. See Figure Ae®2.

if: A = X+jY = Me®
R = S+jT = Nel*
then: INPUT = A/R = (M/N)ei®¢?

where (¢,-¢,) is the phase displayed

|

1DUT ¢

Figure 4-2.

APPENDIX A

OPTIMIZING SWEEP TIME

The HP 3577A Network Analyzer has 4 selections for
bandwidth: 1kHz, 100Hz, 10Hz, and 1Hz. While each
reduction in bandwidth lowers the noise floor, it also
results in an increase in the pre-sweep SETTLING time
(done automatically) and may require selection of a
longer SWEEP TIME. This discussion is to help the user
find the optimum Sweep Time for a given Resolution
Bandwidth.

SETTLING time is the time that the source holds at the
START frequency before beginning the sweep. This is
done to allow the SOURCE amplitude and filters time
to stabilize before starting the measurement. While the
HP 3577 A is settling the SETTLE LED is illuminated. The
SETTLING time is 22 ms for a 1 kHz bandwidth and pro-
gressively longer for narrower bandwidths (see Resolu-
tion Bandwidth in the Reference section). SETTLING
time changes automatically unless the user chooses to
turn it off using the SPCL FCTN key.

There is no rigorous method for selecting SWEEP TIME,
given RES BW; too much depends on the response time
of the device under test. The filters of the HP 3577A
have a finite response time as does the circuit being
tested. If the SWEEP TIME is too short there is not
enough time to allow both to respond fully to each
sampled frequency. When the SWEEP DIRECTION is
UP (i.e., increasing frequency, the default condition) this
phenomena is evident as a skewing of the trace to the
right.

The object is to make an accurate measurement with
as short a SWEEP TIME as possible. There are several
ways to decide whether or not the SWEEP TIME is too
small:

1) Increment (increase) the SWEEP TIME and look for
a change in the trace shape. If there is, then the previous
SWEEP TIME was too small. Continue incrementing un-
til no change is seen.

2) Reverse the SWEEP DIRECTION when the sweep dot
is on the steepest part of the response. If the SWEEP
TIME is too small the trace skews to the left (or right,
depending on sweep direction) and the dot does not
retrace its path. Increment the SWEEP TIME and try
again.

3} Let the HP 3577A sweep once and then select
MANUAL FREQUENCY SWEEP MODE. Move the
marker to the steepest part of the response and press
the MKR — MANUAL softkey. If the marker is not on
the trace the SWEEP TIME is too small.

A-3/A-4



REMOTE GRAPHICS

APPENDIX B

APPENDIX B

E

To enter display graphics under remote control, display commands must be issued to the 1345A display module
using the ENA 3577A HP-IB code as described in this quick reference

For more details, refer to the Operation Section of the 1345 Service Manual or the “Designers Manual for the

1345A Digital Display Module,” number 01345-90902.

1345A QUICK REFERENCE GUIDE

1345A COMMANDS.

NOTE: Bit D15 is used only for vector memory board
commands. For standard 1345A commands, D15
should be 8.

1345A 16 Bit Data Word.

MSB LSB
D14 013!012 D11 D16 D9 DB D7 D6 D5 D4 D3 D2 DI D@

COMMAND|-«— COMMAND MODIFIERS

1345A COMMANDS

Bit 14 Bit 13
Set Condition 1 1
Plot Command @ 2
Graph Command 2 1
Text Command 1 "]
Set Condition Command.
Set Condition Command:
MSB i LS8

D14 D|3!D12 D11 D@ DS D8 D7 D6 DS D4 D3 D2 D1 Dp

il m X X L L 8 X W ow X X
Note: 8it 6 (D6) must be zero.
Command Modifiers:

a To Set Line Intensity:

Ih lo Intensity
[} [ Blank
2 1 Dim
1 4 Halt Brightness
1 1 Full Bnightness
b To Set Line Type
K] Lo Type
[} [ Solid Line
2 1 Intensitied End Points on Solid Line
1 "] Long Dashes
1 1 Short Dashes
¢ To Set Wnting Speed:
Wh We Speed
1 1 005 in per us
1 2 010 1n per us
%] 1 0151n per us
2 4 020 n per us

X

Piot Command.

Plot Command:
ms8 LS8
D14 D13 D12 D11;D1@ D9 D8 D7 D6 DS D4 D3 D2 DI D
a B XY PCyDwe D9 Ds D7 De Ds D« D3 D2 D1 Do
DATA

Command Modifiers:
a. XY Information (D12)

@ = X coordinate (@-2047), specified by De-Dre
1 =Y coordinate (8-2847), specified by De-De

b. PC Beam Control Information (D11)

@ = Beam OFF (move)
1 = Beam ON (draw)

Programming Command Ranges.

PROGRAMMING COMMAND RANGES OF THE 1345A
1345A Command Octal Range Hexadecimal Range
a Plot
X 00000-07777 0000-OFFF
Y (beam offy 10000-13777 1000-17FF
Y (beam on} 14000-17777 1800-1FFF
b Graph
Set Delta-X 20000-27777 2000-2FFF
Y (beam oft 30000-33777 3000-37FF
Y (bem oni 34000-37777 3800-3FFF
c Text 40000-57777 4000-5FFF
d  Set Condition 60000-77777 6000-7FFF
Graph Command.
Graph Command:
MSB i Lse
014 D13 D12 DH; D12 D9 D8 D7 D6 D5 D4 D3 D2 DI D@
Bt Xy PCEDm Dy D O Ds Ds Ds D3 D2 D De

i DATA
Command Modifiers:
a XY Information (D12)

2 = Set Delta-X mcrement, specified by De-Dhe for all subsequent Y coordinates
1 = Set ¥ coordinate. speciied by De-Die The beam 1$ 10 be moved 10 this Y
I conjunction with the Delta X sncrement.

b PC Beam Control Information (D11}

@ = Beam OFF (move:
1 = Beam ON tdraw)

B-1




APPENDIX B

MEMORY BOARD COMMANDS.

Vector Memory Word.

M15 M14 M13 M12 MI1 M1@ M3 M8 M7 M6 M5 M4 M3 M2 M1 M3
P B Bz B2 Bn Be B Bs B B B B+ By B B Be

(SEE DATA BIT DEFINITIONS FOR 1345A COMMANDS)

Internal Jump.

An internal jump does not atfect the Vector Memory address pointer.

M15 M14 M13 M12 M11 Mig M3 M8 M7 M6 M5 M4 M3 M2 M1 M2
18 X X An Al A A A As A AM Ad A A A

X = DON'T CARE
M15 = 1,M14 = @ Internal jump to Vector Memory address specified by Aty thru Aa during
refresh.

Address Pointer.

M15 M14 M13 M12 M11 M18 M9 M8 M7 M6 M5 M4 M3 M2 M1 M@
X X X X A Ae Al A8 A7 A As Ad Ad A A A

X =DONT CARE
As = @: Set pointer register to the Vector Memory address value specified by A thru Aa.

1345A Moditied ASCII Character Set.

13454 MOLIFIED ASCIl CODE CONVERSION TABLE

MOST SIGNIFICANT CHARACTER
2 1 2 3 4 5 6 7
[} centered” SP 8 @ P p
1 HP logo centered o ' 1 A Q a q
2 B 1 N 2 B R b r
3 - 4 3 C S c s
4 upper-halt tic ! $ 4 D T d t
LEAST 5 lower-half tic - % 5 E U e u
SIGNIFICANT 6 left-haif tic NE & 6 F v ot v
CHARACTER 7 nght-half tic 4 7 G wW g w
8 back space A { 8 H X h X
9 1/2 shift down u ) 9 1 Y | y
A line feed ° (degree) . J z ) z
8 inv line teed N + K | 3 !
(o} 1/2 shift up o < L \ | H
o]} carriage return r = M | m t
E horizontal tic ] > N ~ n a
F vertical ic A / ? (o [+ -
EXAMPLES:
HP logo = 21
A = 41
| = 69
NE = 16
- = 7F
ne feed = 29

Capabilities for Character and Vectqr Comblnatjons.

Condlitions.

Average character drawing time: 16 -sec
Recommended refresh rate: 60 Hz ~ 16.6 msec
1345A writing speed: 0.1 in./-sec

Vector dead time: 1 -sec

NUMBER OF CHARACTERS TO BE DRAWN

0 100 200 300
Total frame time (msec) 16.67 16.67 16.67 16.67
Character writing time o] 160 320 4.80
(msec)
Time left to draw vectors 16.67 1507 13.47 11.87
(msec)

AVERAGE VECTOR

LENGTH APPROXIMATE NUMBER OF VECTORS DRAWN
0.1in. 8330 7530 6730 5930
05in. 2770 2510 2240 1970
20in. 790 710 640 560
60 in, 270 240 220 190

B-2

Text Command.

Text Command:

MSB
Di4 D13 D12 D11 D@ D9 D8 D7 D6 DS D4 D3 D2 Dt

LSB
D@

1 g S S R R ES C C C Ca Ca Co O

CHARACTER
Command Modiflers:
For Ca-Cr, see modified ASCII conversion table
a. ES Establish Size of Character

Use previous size and rotation
Establish new size and rotation according to St. Se. Ri and Re

b. Rotate Character CCW

all Re | Rotation

[ ] 0 degrees

2 1 90 degrees

1 [} 180 degrees

1 1 270 degrees
St Se | Size | W X H (in addressable points)
/] %] 11X 24 X 36

2 1 15X 36 X 54

1 ] 2% 48 X 72

1 1 2.5% 60 X 90

4 PROGRAMMABLE CHARACTER SIZES:

1.0 X 56 characters per line, 29 horizontal lines possible.
1.5 X 37 characters per line, 19 horizontal lines possible
2.0 X 28 characters per line, 14 horizontat lines possible.
2.5 % 22 characters per line, 11 horizontal lines possible.

Character Rotation.

Al |<l |Y]| [>

SP=CHARACTER STARTING POINT




SCREEN MESSAGES

APPENDIX C

APPENDIX C

The HP 3577A Network Analyzer displays operator messages to inform the user of various condi-
tions. These fall into three categories: instructions or informative messages, warning messages, and
error messages. Under remote control, the user may select the message category level that pulls
SRQ and appears in the DUMP STATUS command as defined by the error reporting mode selected.
Refer to “Masking the Status Byte” in the section on Remote Operation. In the following table
W is used for warning, E is for error, and M for general information messages.

MESSAGE
1 MHz FAILURE
1345A JUMP CMND DISALLOWED

1 MHz & 8 kHz FAILURE
8 kHz FAILURE
ABORT CAL SOFTKEY ONLY

AMPLITUDE SWEEP TIMEOUT

AVG TURNED OFF IN ALT SWP

CONFIDENCE TEST FAILED

CONFIDENCE TEST PASSED
CONT CAL NOT ALLOWED

COPY NEEDS “FROM” TRC ON

DATA ERROR #__

DATA INPUT ABORTED

DATA OUTPUT ABORTED
DELAY APERTURE INCREASED

DESCRIPTION

E Hardware failure.

E HP-1B. Use of the HP 1345 display module command
is illegal when entering graphics.

E Hardware failure.

E Hardware failure.

W  During MEASR CAL sweeps and CAL processing, the
only key to which the HP 3577A responds (besides
INSTR PRESET) is ABORT CAL.

E Amplitude sweep operate in the CONTINUOUS SWEEP
MODE for five minutes before changing to SINGLE, to
prevent excessive wear on the output relays. See
AMPLITUDE SWEEP TYPE.

W  If AVERAGE is on and ALTERNATE SWEEP TYPE is
selected, this message appears. It is not possible to use
averaging with ALTERNATE SWEEP.

E One or more of the confidence tests do not pass.
Hardware failure.

M All confidence tests passed.

E HP-1B. Continue CAL not allowed unless in the MEASR
CAL sequence.

E Both traces should be on to COPY SCALE. This
message appeared because one is inactive.

E HP-IB. User-entered data may cause data errors when
involved in trace arithmetic. This message may also in-
dicate a hardware failure.

E HP-IB. Data transfer to the HP 3577A has stopped.

E HP-IB. Data transfer from the HP 3577A has stopped.

W  Delay aperture is increased automatically when

necessary as the sweep resolution is decreased. This
message appears when the display function is delay,
aperture is small, and the user selects a reduced sweep
resolution.
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MESSAGE

DISPLAY MEMORY TEST FAILED
DISPLAY MEMORY TEST PASSED
ENTRY SET TO 0.0

ENTRY TOO LONG

ENTRY UNDEFINED

EOI BEFORE INPUT COMPLETE

EXPECTED "“#1”

FP CANNOT ACCESS TRACE MEM
FP CNTR/RCVR FAILURE

FP LOGIC FAILURE

FAST PROC NOT GRANTING BUS
FP SELF TEST PASSED

FP-MP COMMUNICATION ERROR
FRONT PANEL DECODING ERROR
FRONT PANEL KEY STUCK

ILLEGAL “#” RECEIVED

ILLEGAL SYMBOL

INCOMPATIBLE DISPLAY FCTNS

INCOMP. TESTSET POSITIONS
Trc__ chgd to agree with #__

INP MUST BE A,B,R,A/R,B/R

INP SHOULD BE USER-DEFINED

INPUT(S) __ TRIPPED

INVALID EXPRESSION

INVALID HPIB COMMAND

INVALID LEARN MODE DATA

INVALID START ADDRESS

DESCRIPTION

E

I'T'II'HS

m m m m mMm m

Hardware failure.

For more details refer to the Service Manual.

An extremely small number has been rounded to zero.
Data entered has too many characters. Limit is 17.

Keys in the numeric key pad have been pressed when
no data entry softkey is active in the menu.

HP-IB. End Or Identify asserted (indicating end of
data) when more data was expected.

HP-IB. In the binary format, data to be loaded should
be preceded by the characters #l.

Hardware failure.

Hardware failure of either the Fast Processor counter
or a receiver input channel.

Fast Processor hardware failure.
Hardware failure.

For more details, see the Service Manual.
Hardware failure.

Hardware failure.

One of the front panel keys has been depressed for
ten seconds or more or is stuck.

HP-IB. # is a special character and may only be used
for its intended function.

User defined math equation entry that is not a legal
symbol.

Attempt to COPY SCALE between traces when display
functions’ units are incompatible.

“Incompatible S-parameter test set positions, trace
changed to agree with trace number (2 or 1)” (i.e. the
HP 35677A/B can’t be configured forward and reverse
at the same time so the INPUT of the other trace has
been changed).

For NORMALIZATION, the INPUT must be defined as
one of these RECEIVER input expressions.

HP-IB. Set INPUT to be USER DEF before attempting
to directly change the configuration of the S-
parameter test set over the bus.

One or more of the RECEIVER channels has switched
to 1 MQ impedance. (The message indicates which

receiver inputs have tripped). This message is accom-
panied by a message to “Clear trip on ATTEN menu.”

User defined equation not valid such as A//R. More
common for HP-IB than front panel entries.

HP-1B. Code sent to HP 3577A not a valid HP 3577A
HP-1B Code.

HP-1B. The checksum of the. instrument state just load-
ed is incorrect, possibly because the attempted to
modify instrument state data outside the HP 3577A.

HP-IB. Start address for ENG must be an integer bet-
ween 0 and 923.



MESSAGE

INVALID SUFFIX

KEY BUFFER FULL

KEY NOT APPLICABLE

KEY NOT IN MENU

MARKER OFFSET IS OFF

MARKER __ IS OFF

MEM FAIL-SAVED STATES LOST

MP/FP PORT TEST FAILED

MP/FP PORT TEST PASSED
NO CHARACTERS TO PLOT

NO COMMA IN TRACE ARITH
NO GRATICULE TO PLOT

NO INPUTS ARE TRIPPED

NO KEYBOARD ATTACHED
NO LISTENER ON BUS

NO RESPONSE FROM FP

NO STORE & DISP IN POLAR
NON-NUMERIC DATA RECEIVED

NOT ALLOWED IN ALT SWP

NOT ALLOWED IN LOG SWP

NOTHING TO PLOT

NUMBER OUT OF RANGE

ONLY SMALLER FCNTS ALLOWED

OSCILLATOR UNLOCKED

APPENDIX C

DESCRIPTION

E

HP-1B. Code sent to HP 3577A for a data entry suffix
is not appropriate for prefix parameter or instrument
state.

The front panel key buffer can hold 6 key presses for
processing.

When in MANUAL sweep mode and ALTERNATE
sweep type with trace one active (and trace two is not
off) this error message appears if MKR— MAN FREQ
is used. This is permitted only for trace two in this
situation.

HP-IB. Command issued over the bus is not allowed; if
the label does not appear in the menu during local
operation, it cannot be used over the bus (e.g., “Smith
chart” in a rectangular display function).

Cannot use MKR OFST — SPAN if the OFFSET
MARKER is OFF.

Request to plot one of the markers or execute a MKR
— operation but the marker is not on.

A memory hardware failure has occured and the in-
struments states which had been saved have been lost.

The test run on the port between the Main Processor
and the Fast Processor has failed. Hardware failure.

For more details see the Service Manual.

HP-IB. Request to plot characters that have been turn-
ed off.

HP-1B. Comma not allowed in trace arithmetic.

HP-1B. Request to plot a graticule that has been turn-
ed off.

Results from pressing CLEAR TRIP in the ATTEN menu
when no inputs were tripped.

Hardware failure.

User has requested data dump (such as PLOT ALL) and
there is no listener on the bus.

Fast Processor didn’t respond to self test. Hardware
failure.

Illegal in polar display function.

HP-IB. Data loaded was supposed to be ASCH number
characters.

Functions not allowed when SWEEP TYPE is ALTER-
NATE are STORE, STORE & DISPLAY, and all
CALIBRATION.

HP-IB. Display function DELAY is not allowed in LOG
SWEEP.

HP-IB. Request to plot after all screen features have
been turned off.

Data entry of a value beyond the capabilites of the
HP 3577A such as SOURCE AMPLITUDE of 100 dBm.

When entering user defined functions, other functions
may be used as terms in the new function as long as
their function number is smaller.

Hardware failure.
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MESSAGE
OVERLOAD ON INPUT(S)—

RECALL FAILED-STATE IS BAD

REFERENCE UNLOCKED

SELECTED TRACE IS OFF

SET HP-I1B TO TALKONLY MODE

SOURCE NOT TRIPPED

SOURCE TRIPPED

STOP MUST BE = 1.05*START

STORED DATA D1-D4 LOST
SWEEP MODE MUST BE MANUAL

SWEEP RATE UNCALIBRATED

SWEEP RESOLUTN TOO COARSE

SWEEP SPAN LIMITED

SWEEP TIME INCREASED

SWEEP TIMING ERROR
SYSTEM ERROR #__
TALK ONLY MODE SELECTED

DESCRIPTION

E

™m

One or more inputs are being overdriven by a large
signal input but have not tripped. This warns the user
that readings taken may be distorted.

The Instrument State the user tried to recall is bad so
the recall failed. To clear the bad state, SAVE another
state in the register. If this does not clear the problem,
cycle power while holding down SAVE and RECALL.
This runs a special memory-clearing test that resets in-
strument state memory locations. See “In Case of
Trouble” under Operating Hints in the GETTING
STARTED section.

The internal VCXO is not locked to the external
reference input, possibly due to a difference in fre-
quency exceeding 20 ppm. This message appears brief-
ly during warmup when the oven reference switches
on after reaching operating temperature (~10 minutes
from power-on).

Can’t perform the requested operation because the
trace is OFF (as with scale parameter changes).

Before plotting, TALKONLY ON/OFF (in the SPCL
FCTN menu) must be turned ON.

Results from pressing SOURCE CLEAR TRIP when the
SOURCE wasn't tripped.

The Source Output is open (no power out). This is ac-
companied by a message to “Clear trip on AMPTD
menu.”

In log sweep the stop frequency must be greater than
or equal to 1.05 X the start frequency.

Stored trace data in registers D1-D4 has been lost.

HP-IB. User sent MKR—MANUAL over the bus without
first setting SWEEP MODE to MANUAL.

Selection of span and sweep time have resulted in a
very slow sweep rate. Due to limited resolution of the
frequency synthesis circuitry, the source is in error (off
frequency) by more than one bin at the end of the
sweep for a linear sweep or at arbitrary points in a log
sweep. Increasing the span or decreasing the sweep
time is recommended.

DELAY APERTURE is limited by the selection of
SWEEP RESOLUTION (in the FREQ menu). Coarse
sweep resolution prohibits the use of small delay aper-
tures. This message appears when the user tries to
select a smaller aperture.

This message appears when a center frequency and
frequency span are selected such that the equivalent
start or stop frequencies would be less than 0 Hz or
greater than 200 MHz.

The sweep time has been increased automatically to
allow enough time to do the required math processing.

Hardware failure.
Hardware failure.

HP-IB. The HP 3577A has been manually set to
TALKONLY (probably to plot). When addressed the HP
3577A must listen even though the softkey setting is
TALKONLY.



MESSAGE
TARGET VALUE NOT FOUND
TEST SET RELAY TIMEOUT

TEXT STRING TOO LONG
TIMER INTERRUPT FAILURE
TOO MANY GRAPHICS COMMANDS

TRACE__ HAS BEEN TURNED OFF
or
TRC 1,2, ARE NOW TURNED OFF

TRACE MEMORY TEST FAILED
TRACE MEMORY TEST PASSED
UNEXPECTED TEXT STRING

UNMATCHED (" AND *)”

UP/DOWN OR KNOB ONLY

WAITING FOR “#”

WAITING FOR DATA TRANSFER

WAITING FOR INPUT DATA
WARNING: TRACE IS OFF

APPENDIX C

DESCRIPTION

W A marker search did not find a the target value.

E Same timeout as described for AMPLITUDE SWEEP.
See S-PARAMETER TEST SET.

E HP-1B. Text string for ENA or ENM is too long.

E Hardware failure.

E HP-IB. Enter Graphics code too long. Memory is
limited to 924 16-bit commands.

W One or both traces were group delay and the user
selected a SWEEP TYPE that does not allow group
delay. This message is accompanied by a message that
“DELAY IN LIN,ALT SWEEP ONLY.” {Not LOG, CW or
AMPTD)

E Hardware failure.

E For more details refer to the Service Manual.

E HP-IB. Received text in quotes with no prior command
(such as enter annotation).

E The user defined math equation is in error. There must
be as many opening as closing parenthesis.

W Only the arrow keys in the data entry section or the
KNOB may be used to move the marker.

W HP-IB. Data load in the binary format is waiting for
the starting sequence “#1”.

w HP-IB. Waiting for a data-receiving device to
handshake.

w HP-IB. Load ready and waiting for input data.

A% This message appears when an operation is performed

with the active trace OFF, warning the user, who may
be trying to modify parameters for the wrong trace.
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DISPLAY FORMAT

Function

TRACE 1
TRACE 2

DISPLAY FUNCTION
Log Magnitude
Linear Magnitude
Phase
Polar
Real
Imaginary
Delay
Trace Off
Delay Aperture menu
Aperture 5% of span
Aperture 1% of span
Aperture 2% of span
Aperture 4% of span
Aperture 8% of span
Aperture 16% of span
Return

INPUT
Input = R
input = A
Input = B
Input = AR
Input = B/R
Input = D1
Input = D2
Input = D3
Input = D4
Return
User Defined Input
Input = S
Input = S,
lnput = S,
Input = S,
Copy Input

Test Set Forward
Test Set Reverse

SCALE

Autoscale

Reference Level (entry)
Scale /DIV (entry)
Reference Position (entry)
Reference Line Off
Reference Line On

Copy Scale

HP-B code

TR1

TR2

DSF *
DF7
DF6
DF5
DF4
DF3
DF2
DF1
DFO
DAP *
AP1
AP2
AP3
AP4
AP5
AP6
RET *

INP *
INR
INA
INB
IAR
IBR
ID1
ID2
ID3
iD4
RET *
uDi
m
121
12
122
CPI
TSF
TSR

SsCL *
ASL
REF
DIV
RPS
RLO
RL1
CPS

Phase Slope (entry)
Phase Slope Off
Phase Slope On

Polar Full Scale (entry)
Polar Phase Ref (entry)
Smith Chart Off

Smith Chart On

MARKER

Marker Position (entry)
Marker Off

Marker On

Zero Marker

Marker Offset Off

Marker Offset On

Marker Offset (entry)
Marker Offset Freq (entry)
Marker Offset Amp (entry)
Marker Coupling Off
Marker Coupling On

Polar Mag Offset {entry)
Polar Phase Offset (entry)
Polar Real Offset (entry)
Polar Imag Offset (entry)
Polar Marker Units (Re/Im)
Polar Marker Units (Mg/Ph)

MARKER —

MKR—Reference Level
MKR — Start Frequency
MKR—Stop Frequency
MKR —Center Frequency
MKR Offset—Span

MKR —Max

MKR—Min

MARKER SEARCH menu
MKR Target Value (entry)
MKR — Right for Target
MKR — Left for Target
Return

MKR — Full Scale

MKR — Polar Phase Ref

STORE DATA

Store in register D1
Store in register D2
Store in register D3
Store in register D4
Store and Display
User defined store
Store to D1

Store to D2

Store to D3

Store to D4

* Use not required. The only function of this code is to display a menu
(if bus diagnostics are on).

PSL

PS1
PFS
PPR
GT0
GT

MKR *
MKP
MRO
MR1
ZMK
MO0
MO1
MKO
MOF
MOA
coo
co1
PMO
PPO
PRO
PIO
MRI
MMP

MKG *
MTR
MTA
MTB
MTC
MOS
MTX
MTN
MSM *
MTV
MRT
MLT
RET *
MTP
MPF

STO *
SD1
SD2
SD3
SD4
STD
ubDs
01
TD2
TD3
D4

D-1




* Use not required. The only function of this code is to display a menu

APPENDIX D
MEASUREMENT CALIBRATION CAL *
Normalize NRM
Normalize (Short) NRS
Calibrate, Partial CPR
Calibrate, Full CFL
Continue Calibration CGO
DEFINE MATH DFN *
Constant K1, Real KR1
Constant K1, Imaginary K1
Constant K2, Real KR2
Constant K2, Imaginary KI2
Constant K3, Real KR3
Constant K3, Imaginary KI3
Define Function DFC *
Function F1 UF1
Function F2 UF2
Function F3 UF3
Function F4 UF4
Function F5 UF5
\ Math term for input R R
Math term for input A A
Math term for input B B
Math term for storage reg D
Math term for constant K
Math term for function F
Math bracket (
Math function plus +
Math function minus -
Math function muitiply *
Math function divide /
Math bracket )
Return RET*
DATA ENTRY SECTION COMMANDS
Increment (up arrow) 1UP
Decrement (down arrow) IDN
Continuous Entry (knob) Off CEO
Continuous Entry (knob) On CE1
Entry Off HLD
DISPLAY FORMAT SUFFIX UNITS
dBm DBM
dBV (rms) DBV
dB relative DBR
Volt (rms) A%
milli-Volt (rms) %\
micro-Volt (rms) uv
nano-Volt (rms) NV
degrees DEG
degrees/span DsP
radians RAD
radians/span RSP
seconds SEC
milliseconds MSC
microseconds usc
nanoseconds NSC
percent %
degrees/span DsP
radians/span RAP
MHz MHZ
kHz KHZ
Hz HZ
exponent E
D-2 (if bus diagnostics are on).

SOURCE
Function HP4B code ‘
SWEEP TYPE STY *
Linear Sweep ST1
Alternate Sweep ST2
Log Sweep ST3
Amplitude Sweep ST4
cw ST5
Sweep Direction Up SuUP
Sweep Direction Down SDN
SWEEP MODE SMD *
Continuous SM1
Single Sweep SM2
Manual Sweep SM3
Manual Frequency (entry) MFR
Manual Amplitude (entry) MAM
Marker — Manual MTM
SWEEP TIME STM *
Sweep Time (entry) SWT
Step Time (entry) SMT
Sample Time (entry) MSR
FREQUENCY FRQ *
Source Frequency (entry) SFR
Start Frequency (entry) FRA
Stop Frequency (entry) FRB
Center Frequency (entry) FRC .
Frequency Span (entry) FRS
FRC Step size (entry) CFS
Sweep Resolution menu SRL *
Freq Swp Res 51 pts/span RS1
Freq Swp Res 101 pts/span RS2
Freg Swp Res 201 pts/span RS3
Freqg Swp Res 401 pts/span RS4
Return RET *
Full Sweep FSW
Freq Step Size (entry) FST
AMPLITUDE AMP *
Source Amplitude (entry) SAM
Amp Step Size (entry) AST
Clear Trip, Source CTS
Start Amplitude (entry) AMA
Stop Amplitude (entry) AMB
Steps/Sweep menu NST *
Number of steps = 6 NS1
Number of steps = 11 NS2
Number of steps = 21 NS3
Number of steps = 51 NS4
Number of steps = 101 NS5
Number of steps = 201 NSé6
Number of steps = 401 NS7
Return RET * .
Full Sweep FSW




TRIGGER MODE TRM *
Free Run TG1
. Line Trigger TG2
External Trigger TG3
Immediate TG4
SWEEP TRIGGER TRG/ TRG
SWEEP RESET } RESET RST
SOURCE SUFFIX UNITS
dBm DBM
dBV (rms) DBV
Volt (rms) \%
milli-Volt (rms) MV
micro-Volt (rms) uv
nano-Volt (rms) NV
seconds SEC
milliseconds MSC
MHz MHZ
kHz KHZ
Hz HZ
exponent E
RECEIVER
Function HP-IB code
RESOLUTION BW RBW *
Resolution BW 1 Hz BW1
Resolution BW 10 Hz BW2
‘ Resolution BW 100 Hz BW3
Resolution BW 1 kHz BW4
Auto Bandwidth Off AUO
Auto Bandwidth On AU1
AVERAGE AVE *
Averaging Off AVO0
N=4 AV1
N=8 AV2
N=16 AV3
N=32 AV4
N=64 AV5
N=128 AV6
N=256 AV?
ATTENUATION ATT *
Attenuation R = 0 dB AR1
Attenuation R = 20 dB AR2
Attenuation A = 0 dB AA1
Attenuation A = 20 dB AA2
Attenuation B = 0 dB AB1
Attenuation B = 20 dB AB2
Impedance R = 50 Q IR1
Impedance R = 1 MQ IR2
Impedance A = 50 @ A1
Impedance A = 1 MQ 1A2
Impedance B = 50 Q 1B1
Impedance B = 1 MQ 1B2
Clear Trip, Receiver CTR
LENGTH LEN *
' Length R (entry) LNR
Length R Off LRO
Length R On LR1

* Use not required. This code’s only function is to display a menu

(if but diagnostics are on).

APPENDIX D
Length A (entry) LNA
Length A Off LAO
Length A On LA1
Length B (entry) LNB
Length B Off LBO
Length B On LB1
Length Step Size (entry) LNS
RECEIVER SUFFIX UNITS
meters MET
centimeters CM
seconds SEC
milliseconds MSC
microseconds usc
nanoseconds NSC
exponent E
INSTRUMENT STATE
Function HP-1B Code
SPECIAL FUNCTIONS SPC *
Confid. (self) test menu SLF *
Self test channel R STR
Self test channel A STA
Self test channel B STB
Return RET *
Beeper off BPO
Beeper on BP1
Service Diagnostics menu SDG *
Source Leveling off SLO
Source Leveling on SL1
Settling Time off SEO
Settling time on SE1
Synthesizer Diag off SYO
Synthesizer Diag on SY1
Display Test Pattern DTP
Trace Memory Test ™T
Fast Processor Test FPT
1/O port test PRT
More Serv Diag menu MOR *
Display Memory Test DST
Software Revision message SRV
Return RET *
S-Parameters Off SPO
S-Parameters On SP1
SAVE INSTRUMENT STATE SAV *
Save state in register 1 SV1
Save state in register 2 Sv2
Save state in register 3 SV3
Save state in register 4 sv4
Save state in register 5 SV5
RECALL INSTRUMENT STATE RCL *
Recall old (last) state RLS
Recall register 1 RC1
Recall register 2 RC2
Recall register 3 RC3
Recall register 4 RC4
Recall register 5 RC5
D-3
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INSTRUMENT PRESET IPR
PLOT MENU PLM *
Plot all PLA
Plot trace 1 PL1
Plot trace 2 PL2
Plot graticule PLG
Plot characters PLC
Plot trace 1 marker PM1

Plot trace 2 marker PM2
Configure Plot menu CcPT *
Trace 1 linetype (entry) TIL
Trace 2 linetype (entry) T2L
Trace 1 pen number (entry) T1P
Trace 2 pen number (entry) T2P
Graticule pen no. (entry) PGP
Pen speed fast (max) PNM
Pen speed slow PNS
Set plot config to default PLD
Return RET *
HP-IB ONLY COMMANDS
Function HP-IB code
Settling Time Entry STE
Dump register A DRA
Dump register B DRB
Dump register R DRR
Dump register D1 DD1
Dump register D2 DD2
Dump register D3 DD3
Dump register D4 DD4
Dump trace 1 DT1
Dump trace 2 DT2
Dump marker 1 DM1
Dump marker 2 DM2
Dump marker 1 position MP1
Dump marker 2 position MP2
Dump state (learn mode out) IMO
Dump status DMS

* Use not required. The only function of this code is to display a menu

(if bus diagnostics are on).

Dump average number
Dump key or knob
Dump characters
Dump Instrument 1D

Load register A

Load register B

Load register R

Load register D1

Load register D2

Load register D3

Load register D4

Load state (learn mode in)

Graticule off
Graticule on
Characters off
Characters on
Annotation off
Annotation on
Annotation Clear
Menu off

Menu on

Menu clear

ASCII data format

64 bit IEEE data format
32 bit HP 3577A binary
Bus diagnostics mode off
Bus diagnostics on, fast
Bus diagnostics on, slow

Enter Menu (user defined)
Enter Annotation

Enter Graphics

Clear Keyboard Buffer
Take Measurement

Set SRQ Mask

Error Reporting mode 0
Error Reporting mode 1
Error Reporting mode 2
Error Reporting mode 3
Send SRQ

DAN
DKY
DCH
ID?

LRA
LRB
LRR
LD1
LD2
LD3
LD4
LMI

GRO
GR1
CHoO
CH1
ANO
AN1
ANC
MNO
MN1
MNC

FM1
FM2
FM3
BDO
BD1
BD2

ENM
ENA
ENG
CKB
TKM
SQM
ERO
ER1
ER2
ER3
SRQ
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