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THE HP 3577A NETWORK ANALYZER AND HP 35677AJB S-PARAMETER TEST SET REAR PANELS 

The Hp·IS is used 10 controllhe operation of the HP 
3S17A from a ... mote controller. This conneclor uses 
metric f,slerlf!<S and is nOI compalible wilh olde. 
cables usinM enMlish fisteners. Metric fasteners a ... 
ivailable f.om HP 10 uPMtade Oldef ubL� 

.. _-, . .  
�. 

• 

T 

I"OII'T BIAS t & 2 
Two inputs on lhe .ear of lhe HP 3S617AJB used 10 

connect a hi;as IfOlraae 10 lhe front �rw:1 connection, 
I.beled PORT 1 o. PORT 2. 

• 

• 

• 

• 

• 

See INSTALLATION in the Ge�'al Informallon 
section. 

• 

• 

• 

The HP 3S617AJS Is conl'lKted 10 the HP lS17A at 
the rear parw:1 with the "'af p;!.rw:! interconnect Clb�. 
This uble suppU� powe< to the 1",,1 oel. conlrols the 
confiauralion of lhe I�I set. and allows the HP 
3517A to sense the p.esellCe of the lesl set. chan .. 
ina the INPUT menu. 

EXT REF IN 
Used 10 phase lock lhe HP 3S71A 10 an eKlernal fre
quency reference, The sianal applied 10 this inpul 
should be between -7 Ind + 15 dSm. The frequen
cy of 1he ex1emal reference may be any subharmonic 
of 10 MHz a ... ater than 100 �Hz. 

A frequency .eiefence outpul whose Jianillevel ;, 
o dBm. The slability of thi' 'ef�ellCe is .05 ppm per ·C. 

This input is u,ed 10 l,j'lIer I meUurelT>('nl on lhe 
'iUina ed,e of • TTL siMnal or a switch closure to 
ground. See "hl.,n.I" under TRICCfR MOD£ in the 
Refe ... nce section (p.alLe -4-36). 
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CERTIFICATION 

Hewleu-Packard ComfXlny certifies that this product met its published specifications of the lime of shipment from the 
factory. Hewfelt-Packard further certifies that its calibration measurements aTe traceable 10 the United Slales No
I;ona/ Bureau of Standards. la Ihe extent aI/owed by (he Bureau's calibration facility. and 10 the calibration facilities 
of other International Standards Organilation members. 

WARRANTY 

This Hewlett-Packard product is warranted against defects in material and workmanship for a period of one year 

from date of shipment (,except that in the case of certain components listed in this manual, the warranty shall be 

for the specified period). During the warranty period. Hewlett-Packard Company will, at its option, either repair or 
replace products which prove to be defective. 

For warranty service or repair, this product must be returned to a service facility designated by -hp-. Buyer shall 
prepay shipping charges to -hp- and -hp- shall pay shipping charges to return the product to Buyer. However, Buyer 
shall pay all shipping charges. duties, and taxes for products returned to -hp. from another country. 

HP soflware and firmware products which are designated by HP for use with a hardware product, when properly in
stalled on that hardware product, are warranted not to fail to execute their programming instructions due to defects in 
materials and workmanship. If HP receives notice of such defects during the warranty period, HP shall repair or 
replace software media and firm ware which do not execute their programming instructions due to such defects. HP 
does not warrant that the operation of the soflware, firmware or hardware shall be uninterrupted or error free. 

LIMITATION OF WARRANTY 

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by Buyer, 
Buyer-supplied software or interfacing, unauthorized modification or misuse. operation outside of the environmental 
specifications for the product, or improper site preparation or maintenance. 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HEWLETT-PACKARD SPECIFICALLY 
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILlTY AND FITNESS FOR A PARTICULAR 
PURPOSE. 

EXCLUSIVE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HEWLETT
PACKARD SHALL NOT BE LIABLE FOR ANY D1RECT,INDIRECT, SPECIAL, INCIDENTAL, OR CONSE
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY. 

ASSISTANCE 

Product maintenance agreements and other customer assistance agreements are available 
for Hewlett-Packard products. 

For any assistanct, conlacl your nearest Hewlell-Packard Sales a n d  Service Office. 
Addresses are provided al the back of this manual. 
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Th' followinl IIHf1I .. ftty PI'ICllllionl ••• t III ob .. ' .... d dlrinl ,11 'h .... of .,.r.tiol ... nice. Ind ,.,.if of tilla 
in.tr ..... t fliI.,. to co..,I, with th ... prec ... . II .. 1 Ir wid! .,.cific wlrninp .'sewh,,. i •• tlis ""nllll viollta 
liNty llI .... r •• f .... i •• , ""ft.f'eter., .n� i,tlnllM ... of tM i.atn ...... t Htwlltt·Plebr. elm"n, un_ •• 
n,lIility f.r the cn'e"ntr', f,U,,. t. e_,ty witft ..... reqliretMlU. Thil i, • S" tty Cl ... 1 i .... .,....,t. 

GROUIO THE IISTRUMEIT 

To minimize shock hazard, the instrument chassis and cabinet must be connected to an elec
trical ground. The instrument is equipped with a three-conductor ac power cable. The power 
cable must either be plugged into an approved three-contBct electrical outlet or used with a 

three-contact to two-contact adapter with the grounding wire (green) firmly connected to an 
electrical ground (safety ground) at the power outlet. The power jack and mating plug of the 

power cable meet International Electrotechnical Commission (IEC) safety standards. 

00 lOT OPERATE II AI EXPlOSIVE ATMOSPHERE 

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any 
electrical instrument in such an environment constitutes a definite safety hazard. 

KEEP AWAY FROM liVE CIRCUITS 

Operating personnel must not remove instrument covers. Component replacement and internal 
adjustments must be made by qualified maintenance personnel. Do not replace components 
with power cable connected. Under certain conditions, dangerous voltages may exist even with 
the power cable removed. To avoid injuries, always disconnect power and discharge circuits 
before touching them. 

00 lOT SERVICE OR A�JUST AlOME 

Do not attempt internal service or adjustment unless another person, capable of rendering first 
aid and resuscitation, is present. 

00 lOT SUBSTITUTE PARTS OR MODIFY IMSTRUMEIT 

Because of the danger of introducing additional hazards. do not install substitute parts or per· 
form any unauthorized modification to the instrument. Return the instrument to a Hewlett· 
Packard Sales and Service Office for service and repair to ensure that safety features are main

tained. 

OAIGEROUS PROCEDURE WARIIIGS 

Warnings, such as the example below, precede potentially dangerous procedures throughout 
this manual. Instructions contained in the warnings must be followed. 

� WARNING I 
Dangerous vo/rages, capable of causing dearh, are present in this in
strument. Use extreme caution when handling, testing, and adjusting. 

A 

iii 



SAFETY SYMBOLS 

General Definitions of S.fety Symbols Used On Equipment or In Manuals. 

Lt 
� 

...I... OR @ -

rh OR J. 

I WARNING 

NOTE 

Instruction manual symbol: the product will be marked with this 
symbol when it is necessary for the user 10 refer to the instruction 
manual in order to protect against damage to the instrument. 

Indicates dangerous voltage (terminals fed from the interior by 
voltage exceeding 1000 volts must be so marked). 

Protective conductor terminal. For protection against electrical 
shock in case of a fault. Used with field wiring terminals to in
dicate the terminal which must be connected 10 ground before 
operating equipment. 

Low-noise or noiseless. clean ground (earth) terminal. Used for a 
signal common, as well as providing protection against electrical 
shock in case of a fault. A terminal marked with this symbol must 
be connected to ground in the manner described in the installation 
(operating) manual, and before operating the equipment. 

Frame or chassis terminal. A connection to the frame (chassis) of 
the equipment which normally includes all exposed metal struc
tures. 

Alternating current (power line). 

Direct current (power line). 

Alternating or direct current (power line). 

The WARNING sign denotes a hazard. It calls attention 10 a pro
cedure, practice, condition or Ihe like, which, if nOI correctly per
formed or adhered to, could result in injury or death 10 personnel. 

The CAUTION sign denotes a hazard. It calls attention 10 an 
operating procedure, practice, condition or the like, which, if not 
correctly performed or adhered to, could result in damage 10 or 
destruction of part or all of the product. 

The NOTE sign denotes important information. It calls altention 
to procedure, practice, condition or the like, which is essential to 
highlight. 
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INSTRUMENT DESCRIPTION 

The HP 3577 A Network Analyzer is a three-input, dual trace, synthesized, SHz-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 3577 A CRT is digitally stored as complex data (real + imaginary) 
in trace memory. Using this storage technique and the math processing capabilities of the HP 3577 A, 
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 3577 A 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 3577 A 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 H P  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 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 
instrument does not pass the Confidence Test, notify the nearest H P  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. 

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



SPECIFICATIONS AT A GLANCE 

3577A NETWORK ANAL YZEA 
Source 
Characteristics 

Raceiver 
Characleristics 

ResolutIon 
Bandwidth 

, ", 
I �H, 

M.gnitude 

:to.Q4 dB 
:t0 02d8 
:to.05dB 
:to.15d8 
:to. 75 dB 

F,eqlHlncy Range: 5 HI 10 200 MHI 
frequency Resolution: 0 00 I Ht 
Output Lava' Range: . T 5 dam 10 
- <l9 dB m (I 26 Vrms fa 793 J<V,m�1 

Output ResOlution: 0 I d8 
Impedance: SO fI worh >20 dB .etu." loss 
Output ConnlJCto,: 50 11 Tvpe III female 
Sw •• p Type: l onear. Alternare. logaf!rllm,c 
and CW f.eouen<:v. loganrnm.e AmolrlUde 
Sw.ep Mode: COnlonlJOus. S'"gle. Manuill 
Trigger Mode: Free Ru n. Immetllarr line 
htemal 

Frequency Ran".: 5 HI IV 200 MM/ 
Inputs: Infee IA.B,R) 
Impedance: 50 !l Wo1h > 25 dB ,eturn 105S 
or 1 MO. 
Input Connectors: Th ree. 50 n Tyoe N 
female 
Magnitude Rangelwith 50 fl inpu t Im
peda"ce and 20 dB input attenuation': 

5 Hz to 30 kHz 
Input frequency 

30 kHz to 200 MHz 
Input F,eQu ency 

O aB m lO I I0 dBm O nB mro 1 1 0d6,., 
o dBm 10 BO dBm 0 dBm fO 95 dBm 

Nore These It!yels shJ1t 20 dB lowef 1'1',111 
o d8 mput arlllnuaflOn 

Phase A.nge: 1 180 deg 
G,oup Del.y R.nge: I ps TO 20.000 s 
Resolution B.nd ..... idth: I kHl. 100 HI 
1 0H/. 1Hl 

Dynamic Accuracy fin 1 kHz. 100 Hz. 0, 
10 HI ,esolutlon b.nd ..... id th): 

Phase 

:to.4 deg 
:to.2deg 
:to,S deg 
:t 1.5 deg 
:t7 5 deg 

Input Level Relative to 
M')I(imum Allo wable Input 

o dB to - 10 dB 
-IOdBlo -50dB 
-50 dB to -60 dB 
-60dBlo -80dB 
-80d810 -100d8 

Electrical Length: 3 � 1 0" m 10 
.. 3,.. 10'" In 01 eQu,yalent electr'cal leng!h 

al ,,'ours A.B and R 

Displ.y 
Ch".cte,istics 

Measurement Functions: log magnitude. 
linea' magMude. phase. feal. ,ma9m<l'y and 
grOuP delav 
G'81lcules: Rectangula, Idual Irace). pOla, 
and Smith chall 

Reso lutIon: 

Disp lay Ma,ke, 

Magnitude 
Phue 

Realllm'gina,y 
Group Del8Y 

0 01 .:1B'd,y 
�Ol (leg/d,y 

o 1 nVld,y 
0 01 ns/d,y 

0 001 dB 
0 005 de g 

5o·g'ls 
, ,, 

Measured No. Points/S ..... eep; lrn ea r and 
Alre rnare Frequency. 51.101.201.401. 

log a"rhm,c Ffequency. 401 
Maasured No. Steps/S ..... eep: loga"lhmrC 
Amolltude Sweep. 5. 10.20.50.100.'00.400 

No l'l Averaging: bpOnent,ally we ighted 
yeclo, ayeraglng on succe ss, ye sweeps 
Aye,agm9 faClors are 1I01ll.4.B .16.32. 64. 
12B .256 

VeClor Math: Vector add'tlon. subtractIon, 
mulrrpl'cal'on. and d,Yls,on 01 meas�"ed 
(M!a. sto'(.>(1 dala. consrams and or 
lunCl'ons 
Cali/)ralion; NOfmal'latlon and reltecl,on 
vector e!fO' cotrect>{)n 'removes el/eets of 
d,/eel'Y'ly. freauency reSpOns e . and'or 
soulce malchl 
Graphics: Hp·IB programmable 
alphanumerrc and spf'Clal cha,acIC1s. anel 
Ilfle vectors 
H.rd Copy; Duect olo ts usm9 an HP 
graphiCS plotler w,thout a compUler 
Sa"e/Reca/l Memory; Front pane l setups 
can be sto 'ed and recalled us'"g anv 01 Ille 
" ye non· .. o lat ,le memor·e s 

35677A/B S-PARAMETfR rEST SETS 

• ... In � <J.'e"C' "',ougn 
COMecllO" r", r,,.,,, 
m' • ...,� '" a .,,"" 
C�C�H rc, '�''''''_ al 
le .. 00<1$ 

FreqUilncy R.nge: 1 00 �Hl 10 200 MHI 
TI" Pan 'mpedanca; 
35677A: 50 a w .rh >26 d8 oorl march 
356778: 75!l wnh >24 dB oart malch 
ConneCtors: 
'nput Pore OulPUI Porls/A.B,A): 50 a 
Type N female 
TUI Porls/1.2/: 
35677A: 50 r1 Tvpe N fema le 
35677B; 7 5 t7 Type N fe male 
0Irlct;"lty: > 40 dB 

TYpOcal Ma.imum Output Po ..... ., ' ..... Ith 
3577A Sowce Output La"allI + 15 dBm/: 

35677A 
35677B 

OuTpuT 
Test Pons/1.2) Ports/A,B,A)-

� 2 dBm 
-4 dBm 

- 4 dBm 
)6 dBrn 

vii 





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 H P  3577A Network Analyzer. 

After the detailed tur n-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 
1 1 5V 
BOV 

line Voltage 
86V to 127V at 48 Hz to 440 Hz 
195V to 253V at  48 Hz to 66 Hz 

I WARNING 

To avoid serious injury, be sure rhat rhe ac power cord is disconnecred 
before removing or insralling rhe ac line fuse. 

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

Voltage Selector 
1 1 5V 
BOV 

Fuse Type 
7 A, 250V Normal Blo 
4A, 250V Normal 610 

H P  Part No. 
211 0-0614 
211 ()'()()5 5 

1-1 
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I 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 
outfet is not sufficient protecrion. 

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 3577 A 
is turned on. 

NOTE 
Each time the HP 3577 A is powered ON a self-test of ROM and RAM 
is run and the results (pass/fail) are displayed on the screen. (Normal. 
Iy 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 1 0  MHz crystal as the frequency reference. If "REFERENCE 
UNLOCKED" remains on the screen, contact an authorized repair facility. 

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



GETTING STARTED 

DEFINITIONS & OPERATING HINTS 

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 slate parameter values, see INSTRU· 
MENT PRESET in the REFERENCE section. 

NOTE 
The PRESET state depends on whether an HP 35677 Al8 S-Parameter 
Test Set is connected to the HP 3S77A. If the connection is made 
without turning off power to the HP 3S77A 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 FeTN. 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 1.1. 

o 

o 
,""',. 

Figure I-I Setup SequC'OCe 

BB 
1=11-::-) I'::") (:.'1 

OAU {NT�Y 

4 

''0'' 

c ;:;;;:; J @) @ 
'-> 

@J@J 
o 

GDGElEl 

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. 

1·3 



GETTING STARTED 
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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 3577 A 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 H P  3577A 
will  lock to a frequency reference applied to its External Reference Input if the signal is be
tween - 7 and + 1 5  dBm and the frequency is the result of dividing 1 0  MHz by an integer and 
is above 100 kHz ( ± 20 ppmJ. Or, the HP 3577A can serve as the system reference via its 1 0  
MHz, 0 dBm Reference Output. Both of these connections are located o n  the rear panel. I f  the 
H P  3577A is used as the standard, the stability will be .05 ppm per 0c. 

7. The HP 3577 A 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 corn and. The LCL key will not restore LOCAL status if the controller has issued a LOCAL 
LOCKOUT command. 

b. Press the INSTR PRESET hard key. 

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. I f  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. 



GETTING STARTED 

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 

� � 
CONF 
TEST 

TEST 
R 

D 

D 

DESCRIPTION 

Hardkey in the INSTRUMENT STATE section used to display the 
SPECIAL FUNCTION menu. This menu contains the softkey "CONF 
TEST." 

Softkey used to select the confidence test. Note that the screen 
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. 

-i---' - - _ . • • -. • 
I -- - ---, = GllDGG =@)llD • 

= @JllDllD0 GG@J@J - - 100G"'8] OOO@iQl OOO@ 0000 @lGG@) 
C! 0008 a Gl§;:� 

,-.- --- -_. - -" _. _. ." � -,i' �j� r.-' 0 @ (0 1 ___ 0) � "7' 
Softkey that begins test of input R. The HP 3577A will run nine 
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 
• Output 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 soft key. 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 TE5TS fail, refer to the HP 
3577A Service Manual for instructions. 

i WARNINC 

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. 



MAKING MEASUREMENTS 

MAKING MEASUREMENTS 

This section contains step by step instructions demonstrating the use of the HP 3S77A Network 
AnaJyzer and the HP 3S677A1B S-Parameter Test Set to make measurements. 

Using the HP 3577A by itself, characterize: 

1 .  A tuned stub notch filter 
a. Measurement set up 
b. Using the marker to make measurements 
c. STORE trace data 
d. SAVE Instrument State 

2. A bandpass filter 
a. Measurement set up 
b. Measure -60 dB and - 3  dB bandwidths (calculate shape factor) 
c. Measure pass band ripple 
d. Measure passband insertion phase 
e. Measure passband group delay 

3. Cain compression of an amplifier 
a. Measurement set up 
b. Measure -3 d B  gain compression point 

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

4. A low pass filter 
a. Measurement set up 
b. Measure insertion loss 
c. Measure passband insertion phase 
d. Measure pass band ripple 
e. Measure stopband rejection 

5. S-parameters of an amplifier 
a. Initial measurement set up 
b. Measure 511' forw-ard gain and phase 
c. Measure S", reverse loss 
d. Measure 5", input return loss 
e. Measure 5", 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 35677A1B $-Parameter 
Test Set are demonstrated. For details on operating features see the REFERENCE section. A 50ft
key Index is on page 4-38. The listing of the hardkeys in the REFERENCE section is alphabetical. 
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As you read this section press the keys on the H P  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 
is 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 (fXfXm), H P  1250-0781 
Qty 1 ,  BNC(f) to BNC(f) adapter, HP 1250-0080 
Qty 1, 2 foot BNC cable, HP 1 1 1 70B 

i'F 1250-0781 
8NC "," 

I 

CABLE 

_ftP I<'>SO 0080 
r[YAlE: BARREL 

CAlllE 

Figure 2-1 Circuit ConfIguration 

This measurement exercise is designed to show: 

o 
OUTPUT R A B 

• • 
'--_�_-'-NI .... 110 8NClil 

ADAPTERS 

HP 11170 � '---'--_ 1 rOOl m<lC CABLES 
ILENGTH \'1.01 [!o!I>OOTANTi 

HP ltl" B 
<.> roo aNC CABLE 

ISPE.CIF IC LENGTH 
REGlJIREO TO iotA ICH 
!o!lNVAL RESUlTS) 

.. _LEAVE END OPEN 

, .  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. 1f 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 
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KEY 

A D 
Figure 2-2 log �gnltude of 

( 

. Input A r 
Trace 1 Marker 

Information Block 

Entry 
Block 

Source Outpu: _ 
Signal level 

A 

TRACE 2 ) 
D 

DISPlY , 
FCTN 

PHASE D 

DESCRIPTION 

This green hardkey in the INSTRUMENT STATE section of the front 
panel presets 3S77 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 
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 2-2. 

IOU LIlVIU. 
0.00_ 10.000'" MeW -1 •• 1_ 

IPJV / _01 .00 000 000.00_ " 0 
••• - • 0 

/' • 0 
V" I I 
". D 

� .. D M. 

-� 0 --

.,...,... 0.110_ "'OP !tOO 000 000 . 00_ - 0 .uFlO -10._ , .. c .u 

Hardkey in the DISPLAY FORMAT section that selects trace two as 
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. 

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 
listing the seven possible display function formats available for each 
trace. Note that trace two is OFF. 

Softkey used to select the phase display function for the active trace. 
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. 
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STOP 
FREQ 

D 
D 

TUNFD STUB NOTCH FllTFII: MAKING MEASUREMENTS 

The screen should now appear as shown in Figure 2-3. 

D ,., L .... 1lI.. 10J'" MANlKR 100 000 000.00_ ,� 
0.000'. 10.000" MA_ /Ill -I •• lao� .. �. 

0.0 .... ....000 ... _ ... lOO 000 000.000'" 
_': 1111 -... . 01 •• • 0 ". 

�. 

1/ r; - 0 
- 0 

- 0 "- 0 l'- ,�. 

t--.. -" 0 
"""" 0.00_ "lIP _ 000 000 . 0_ 

�, 0 ..-TO -10.0_ 

Hardkey in the SOURCE section used to display the FREQUENCY menu. 
Note that the softkey label START FREQ is active. Since this is the 
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 dBl. 
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( TRACE 1 ) 

AUTO 
SCAU D 

Figure 2-4 Ch.anglng Source 
ime:! Scale 

Parameter Value5 

Note new Kale values 
for Trace 1 

Note new parameter 
values for both traces

-

TUNED STUB NOTCH 1'llT(R 

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

Hardkey in the DISPLAY 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. 

IIU I.IIVID. "' .. ,, -
-10. __ .. -- � 0.0", .... 000 .. ' 

\ I 

�o D _ . 

- D ,-

I DIV D 
- - D 

I'-- f'-r--.... I'--

"'" 1.11'1£ D � �, 

- D fCl. .u 

D � t:o: :0-'" no ,., 000 D 
Now the measurement set up is complete. Next, we begin to take 
measurements. 
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KEY 

G 
ZERO D MARkER 

MARKER 
SEARCH D 
MK' - D R TARG 

ZERO D MARKER 

MARKER 0 
SEARCH 

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. 

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

Softkey used 10 turn on the OFFSET MARKER feature and set the 
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 
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 

Softkey used to display the MARKER SEARCH menu, which is a second 
level menu. Note that MARKER TARGET is the active (bright) softkey 
'abel and that its default value is - 3 .000dB. 

Softkey used to SEARCH RIGHT fOR TARGET value. Note that the 
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. 

Softkey described previously. Note that the OffSET MARK ER moves 
to the position of the regular marker. 

Hardkey described previously. 

Softkey described previously. 

Data entry for a new MARKER TARGET value. 
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dB 

MKR -
R TARG 

D 
D 

Figure 2-5 3dB �odwld'h 

G 
MKR OFSTD ON OFF 

MKR -
MON D 

Figure 2-6 Notch Centc-r 

Frequency 

Center fteq. & rejection 
level of notch 

TUN£O STUB NOTCH FILTER 

Soft key 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 2-5 
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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 216. 
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- . D '" 

.-TART I 000 000 . 00_ .-re. 110 000 000.00_ -p D .......-n:I -u.O_ � 
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Hardkey described previously. 

Hardkey describe<4 previously. 

Softkey selection of units. 

Hardkey in the DISPLAY FORMAT section. 

Hardkey in the DISPLAY FORMAT section used to display the OISPLAY 
FUNCTION menu. 

Softkey selection of CROUP DElAY as the DISPlA Y FUNCTION for the 
active trace. Note that this softkey label changes to read DELAY APER· 
TURE when pressed. Also note the DELAY APER alphanumeric data 
under the lower right corner of the graticule. See Figure 2-7. 
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O.LAY D APERTURE 

". D OF SPAN 

OISPlY 
FCTH 

POLAR D 

AUTO 
SCALE D 

FIgure 2-8 Polar DIs.pIay 

Function 

TUNfD STUB NOTCH FitTER 

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 al lowed for this parameter. 

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

Hardkey described previously. 

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

Hardkey described previously. 

Softkey described previously. See Figure 2.8. 
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Now the measurements are complete. Next, we will STORE the trace 
data in one of four data storage registers. 



STORE TRACE DATA 

KEY 

STORE 
DATA 

Figure 2-9 Store Data Menu 
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DESCRIPTION 

Hardkey in the DISPLAY FORMAT section used to display the STORE 
menu. The menu should appear as shown in Figure 289. 

I'U...L KALl ,00. 0000V 
.......... � O.OU, 
MI'" P08toI O.Od_, 
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..... I.f,.) ' . A.O"V .... O • 
......... IAI -••• e ..... 

,T. 1110 000 OOl) . OOOHt 

Softkey used to store the trace data of the active trace as defined under 
the INPUT key into data register 01 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." 

Hardkey in the DISPLAY FORMAT section. We're going to display the 
data register we just stored data in. 

Softkey used to specify that the INPUT definition is a data register. 

Softkey used to specify which data register is displayed. Note that a 
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 nOI change. 

Hardkey in the DISPLAY FORMAT section. Trace data may be 
represented in any of the seven DISPLAY FUNCTIONS. 

Any softkey in the menu may be selected to redefine the OISPLA Y FUNC
TION for the trace showing data stored in the data registers. 
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SAVE INSTRUMENT STATE 

2·12 

KEY 

Figure 2·,0 Sa ... e In$trument 

State Menu 

SAVE 
REG 1 D 

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. 

I'\LL aeALI! '00.00. ... 
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,,01> 1110 000 000 . OOOH. 

Softkey selection of instrument state register one. Note screen message 
"INSTRUMENT STATE SAVED." This state may be recalled by press
ing the RECALL hardkey and then pressing the RECALL REC 1 softkey. 
Cycling power or presetting the instrument will not affect this memory 
register. 
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BANDPASS FILTER 

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

i�' --' 
70 MHz BPF 

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: 

1 .  Set up the measurement 
2. Measure the - 60 dB and - 3  dB bandwidths (calculate the shape factor) 
3. Measure the passband ripple 
4. Measure the passband insertion phase 
5. Measure the passband group delay 

This measurement set up begins, after INSTRUMENT PRESET, with the four hardkeys: INPUT, 
DISPL Y FCTN, FREQ, and AMPTD. This set up will be INPUT = BIR, DISPLAY fUNCTION = LOG 
MAC, (ENTER FREQ = 70 MHz, FREQ SPAN = 100 kHz (equivalent to setling ST ART FREQ = 
69.95 MHz and STOP FREQ = 70.05 MHz), and AMPLITUDE = 0 dBm. 
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MEASUREMENT SET UP 

2-14 

KEY 

I INSTR 
PRESET 

Fl9ur� 2-12 �fault Menu 

Data entry 
block 

OISPLY 
feTN 

Flgur� 2-U The Fre<juency 

M�nu 

Start �req 
active 

DESCRIPTION 

This green hardkey in the INSTRUMENT STATE section of the front 
panel presets 3S77 A 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 3577 A is PRESET. See Figure 2·12 
and the screen of your HP 3577A If the INPUT hardkey is pressed the 
menu will not change. 
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Softkey used to change the INPUT definition to BIR. 

Hardkey in the DISPLAY FORMAT section. Note the new menu. These 
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) OISPlA Y FUNCTION is Log Magnitude. Make no change in this 
menu. 
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Hardkey in the SOURCE section used to display the menu of softkeys 
shown in Figure 2-13 

Softkey used to select center frequency as the parameter for modifica· 
tion. Default value is 1 00  MHz. 

Data entry 

Softkey used to select megahertz as the units for the data entry. Note 
that the data entry is not complete until units are selected from the menu. 

Softkey used to select frequency span as the parameter for modi
fication. The OAT A ENTRY block (on the screen) shows the current 
value is 200 MHz. 

Data entry 

Softkey used to select kHz as units for entry. 

Hardkey in the SOURCE section used to display the menu of softkeys 
shown in figure 2-14. Default value is - 1 0  dBm without the test set 
and + 1 5  dBm with the test set. 

0 REF LIEVIEL IDI" .... ""IER 70 000 000. 0001" -,. 
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0 1\ M� 0 TIIJ" \ M � 0 
0 
0 

�:;;:--:: .::::: 11"_ . oc 000 . 000'" 0 
Data entry 

Softkey used to select the units for the data entry. The entry is effec
tive when this key is pressed. 
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In this case, increasing the source amplitude 1 0  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: 
S. hardkey INPUT 
6. softkey BIR 

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 2-15 for comparison with Figure 2-14. 

Figure 2-15 �lItdl"" 
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Hardkey in the RECEIVER section used to display the four possible 
selections for RESOLUTION BANOWIDTH. Note that the current selec
tion is 1 kHz. 

Softkey used to select a RESOLUTION BANDWIDTH of 100 Hz. 

Hardkey in the SOURCE section u� to select a new time. Any time resolu
tion bandwidth is reduced, an increase in sweep time may be required. See 
OPTlMIZING SWEEP TIME in Appendix A. 

Data entry. 

Softkey used to select units for the data entry. 
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� � 
useR 

ACTION 

NORML,ZED 

USEJo: 
ACTION 

Fl!Jl..lfe 2 - 1 6  Normallred 

BandpoilU Fllcer 

Response 

UDF "" 1111<101 

Hardkey in the DISPLAY FORMAT section used to display a menu 
listing the 3577 A calibration features. 

Replace the Device Under Test with a BNC barrel (BNC(f) to BNC(f) 
adapter) and wait for a complete sweep. 

Softkey command used to normalize the measurement. When pressed. 
this softkey stores the active trace in a data register (01 for trace one 
and 02 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. 

Replace the BNC barrel with the band pass filter. 

D flU l£V£l IOI� ..... AllfJI II Ha aoo. OOGH. __ JU!: O. OOOdl 10 .000dl ...... IUlWI -D. DIIDdl 

.. OAMLUIt D ,... � �, 

0ti1E PORT D PART CAl 

V \ �. � D 'ULl CAl 

D \ D / 1\ D � 
COITaA 70 000 000 . 000 .... �' " 100 OOO . OOClH1o D "'""TO 0.0." 

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. 
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KEY 

ZERO 
MARI(U o 

MARKER 0 
OffSET 

Figure 2-17 The M�rkCf Menu 

" Marker" 
changed to 

"Offset" 

FREQ 0 
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 Fi�ure 2-17 

iIIIV' ... ,v,... IOJV OI'It.n o. 000Ht 
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. . ... 

V 1\ \ 
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Softkey used to display the frequency 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 bright. 

Hardkey in the INSTRUMENT STATE section used to display the SAVE 
STATE menu. 
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Figure 2-18 M�rker Se.rcl'l 
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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 T ARCH value. 
See Figure 2·18. 

D ,., LCYCL "''' ."HT -1111 !KIO.OOOth _0 • 
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Hardkey in the DISPLAY FORMAT section. 

Softkey: moves the OFFSET MARKER to the new marker position. This 
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). 

Hardkey in the DISPLAY FORMAT section. 

Softkey described previously. 
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dB 

MkR -
R TARC 
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D 

Figure 2-19 6Od8 8andwldth 

RECALL D R(C 1 

MARKER 
SEARCH D 

BANDPASS FII.TE� 

Data entry for a new MARKER TARCET 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 2·19. 
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Hardkey in the INSTRUMENT STATE section used to display a new 
menu. 

Softkey used to RECAll instrument state saved in register 1 .  

Hardkey i n  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. 
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Figure 2-20 3 dB Bandwldlh 
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Softkey used to search left for the MARKER TARGET value. 

Hardkev in the DISPLAY FORMAT section. 

Softkey used to move the OFFSET MARKER to regular marker. 

Hardkey in the DISPLAY FORMAT section. 

Softkey described previously. 

Data entry. 

Softkey selection of units. 

Softkey: searches right for target value. The OFFSET information above 
the graticuJe contains the - 3 dB bandwidth for this filter. See Figure 
2-20. Shape factor may now be calculated. 
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P ASSBAND RIPPLE 

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 ) 
AlTERNTEO SWEEP 

TRACE 2 

DISPLY 
FcrN 

LOC 
MAC D 

) 

DESCRIPTION 

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

Softkey used to select AL TERNA TE 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 H P  3577 A will change the amplitude 
OUTPUT level at the beginning of each sweep. Note clicking of 
amplitude relays. The HP 3577 A uses relays in the output circuit to deter
mine output amplitude. I f  left running in a state that switches these 
relays regularly, the instrument will TIME OUT (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. 
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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 (ENTER FREQUENCY parameter for data 
entry. 

Data entry. 

Softkey selection of units. 

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

Data entry that is the center portion of the -3 dB bandwidth. 

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 Al HRNA H. 
these values are not updated until the next sweep of the trace. I f  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. 

l __ === ___ ) Hardkey in the SOURCE section. 
_ SWEEP TYPE " 

SWP D,R D UP DOWN 

Softkey used to change the SWEEP DIRECTION for the active trace. 
This is a push-push toggle softkey. I n  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 
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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 - D MA' 

G 
ZERO 0 

MARKER 

MKR _ 
MON D 

FIgure 2-21 Passband RIpple 

Tlace 2 IS passband _ 

Hardkey in the blSPLAY 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 pass band ripple for this filter. 
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PASSBAND INSERTION PHASE 

The next measurement wiU 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 DESCRIPTION 

( SWEEP TYPE ) Hardkey in the SOURCE section. 
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Softkey used to select linear frequency sweep. 

Hardkey in the DISPLAY FORMAT section. 

Softkey used to copy the INPUT definition for trace one into trace two. 
Tnis normalizes trace two. 

Hardkey in the DISPLAY FORMAT section 

Softkey used to toggle the MARKER OFFSET OFF for the active trace 
(which should be trace two). The same can be done for trace one after 
the TRACE 1 hardkey is pressed. 

Hardkey in the DISPLAY FORMAT section which displays a menu of 
softkeys used to select the DrSPlA Y FUNCTION of the active trace ( in
dicated by the LED over the TRACE 2 key). 

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. 

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 3600 phase wraps. 
Since the H P  3577A stores data in complex form, ± 1 80° 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 2'22. 
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GROUP DELAY 

The next measurement is group delay. The DISPLA Y fUNCTION menu should still be displayed. 
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Figure 2-23 8anc:lpass 

Magnitude and 

Group Delay 

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. 
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AMPLIFIER 

GAIN COMPRESSION 

Connect the amplifier to the HP 3577A Network Analyzer as shown in Figure 2-24. The receiver 
inputs will begin to overload when the input signal level is 2:0.0 dBm receiver attenuation = 20 
dB; overload occurs at input signal levels 2: -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. 

Figure 2-24 

KEY 

INSTR 
PRESET 

o 

DESCRIPTION 

Hardkey in the INSTRUMENT STATE section that resets parameters 
to their initial values. 

( __ ���_�J Hardkey in the SOURCE section. 
� SWEEP TYPE 

" 

AMPTD 
SWEEP D 

NOTE 

Softkey that selects amplitude sweeps. Note the alphanumeric infor· 
mation under the graticule. The START amplitude is -40 dBm, the STOP 
amplitude is 0.0 dBm, and the source frequency is 100 MHz. 

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 3S77A. SINGLE 
sweeps may be triggered with the TRIGIRESET hardkey or CON· 
TlNUOUS sweep may be selected for another five minutes. 
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The plot shown in Figure 2-25 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 
of an Amplifier 
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Hardkey i n  the DISPLAY FORMAT section. 

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

Soft key used to normalize the measurement. 

Replace the BNC barrel with the amplifier. 

Hardkey in the DISPLAY FORMAT section. 

Softkey described previously. 

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. 

Hardkey in the DISPLAY FORMAT section. 
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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 TARCH 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 2'26. 
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Hardkey in the DISPLAY FORMAT section, 
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MKR OfSTD ON OFf 

Figure 2-27 3 dB 
CompressIon 

Level 

Softkey used to turn the OFFSET MARKER off. The marker informa
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 2-27. 
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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 35677NB S-Parameter Test Set to the H P  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. 

. --. .  
--

Flont Panel ConnectiOIU (.4) !teal Panel Connections (1) 

Figure 2-28 HP 3577,.., to HP 35677AJ8 Connections 

The HP 35677 A/S 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 2-29 shows the test set 
block diagram for each of the two configurations. 
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Figure 2-29 HP 35677AJ8 Configurations 
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The purpose of this measurement exercise is to demonstrate the use of the HP 35677 AiB S-Parameter 
Test Set and the HP 3S77 A 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 

Figure 2-]0 S-Parameter 

Input Menu 

( SWEEP TYPE ) 

DESCRIPTION 

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

START FREQ 
SOURCE AMPLITUDE 
INPUT (both traces) 

100 kHz 
+ 1 5  dBm 
S21 (same as B/R) 

INSTRUMENT PRESET always displays the INPUT menu. Note that Sll 
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 521 is the same as BIR with the test set 
in the FORWARD configuration. See Figure 2-30. 
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Hardkey in the SOURCE section 
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NORMUZED 

LOW PASS Fll HR 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 2-31. 
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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 
lOC FREQ: 5T ART and STOP FREQ. (FUll SWEEP is an immediate ex
ecution command; not data entry). 

Hardkey in the DISPLAY FORMAT section used to display the 
MEASUREMENT CALIBRATION menu, which includes the softkey, 
NORMlIZE. 

Replace the device under test with a BNC "barrel" (BNC{f) to BNC{f) 
adapter}. Be sure to wait until the next sweep is complete before ex
ecuting the next step. 

Softkey used to normalize the measurement. The H P  3577A does this 
by storing the trace with the barrel and redefining the INPUT to be the 
previous definition divided by the stored trace {in this case B/R/m J. 
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INSERTION LOSS 

US(K 
ACTION 

Figure 2-32 Meilllurement 

Calibration Menu 

INSERTION PHASE 

KEY 

OISPLY 
FCTN 

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 modeJ to measure insertion loss. See Figure 2-32. 

..., LUEL IDlY _UI • •  7. '".000''' 
0.000. 10.000." ...... fUDl"J _0.07 •• 

DESCRIPTION 

Hardkey in the DISPLAY FORMAT section 

-.ue 
.. "." 

( ] Hardkey in the DISPLAY FORMAT section that redefines the menu 
TRACE 2 . displayed to operate on trace two. Note that the trace is OFF. '--��...J 

PHASE D 
Softkey used to turn on trace two and define it to be phase informa
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 3600 from 
- 1 800 to + 1 800 called phase wrap. 

Hardkey in the DISPLAY FORMAT section. Note that RH LEVEl is 
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 RH 
POSNJ. Next, the knob will be used to redefine the value of REF LEVEL 



LOW PASS FILTER MAKING MEASUREMENTS 

-- 0  o ' ... ·' 0 

Flgur� 2-.U low Pass Filter 

Log M.gnltude 

and 

PhiUe Response 

PASS8AND RIPPLE 

OFF 

KEY 

DISPlY J FCTN 

D 

Press the unlabeJed 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 RH LEVEL in the ENTRY BLOCK and 
above the upper left corner of the graticule changes. 

flU" LI"'CL /DIY 
0.000" 10.000" 

-171.000"., 4G.OOOtl •• 

nlJltT 100 000._ 

DESCRIPTION 

Hardkey in the DISPLAY FORMAT section. 

MO D K�' 

- D ,�� 

I 01'" D 
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- D *CL. uc 

D 
D 

Softkey in the DSPl Y FeTN menu used to turn the active trace (which 
should still be trace two) off. 

( ... _�=T=RA=C=E='==_J) Hardkey in the DISPLAY FORMAT section. 

MARKER 
SEARCH 

MU -
R TARC 

D 
D 

Hardkey in the DISPLAY FORMAT section. 

Softkey that displays a second menu used to do marker searches. Note 
that MARKER TARCH is active and that its default value (shown in 
the ENTRY BLOCK) is - 3 dB. 

Softkey used to search right for the MARKER TARGET value. Note the 
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 D 
MkR -

STOP 

'" 

AUTO 
SCALE 

D 

D 

D 
Flgure 2-34 Low Pan Filter 

Pass Band R'Pf»e 

� � 
� ..... 0 o ,·," 0 

lOW PASS FIl.TER 

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/O, to SIR. Since the frequency span has been changed, 0' 
should not be used in the definition until the measurement is re-normalized. 

Hardkey in the DISPLAY FORMAT section. 

Softkey. The trace displayed is of the pass band. Note the change in the 
IDIV value in the upper left-hand corner of the screen. See Figure 2034. 
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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. 
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STOPBAND REJECTION 

STOP 
fJl:EQ 

KEY 

D 
OGJGJ 

MARkER D SEARCH 

"'KR - D l TARC 

RETURN � 
"" ' - 0 
START 

AUTO D SCALE 

MKR -
"" N  D 

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 oS 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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Figure 2-35 Low Pass Filter 

Stop �nd 

Re}Ktlon 

lOW PASS FIl H R  

The trace on the screen in Figure 2-35 i s  the stop band. 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. 
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AMPLIFIER S-PARAMETERS 

Connect the amplifier to the H P  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 + 1 5  dB from 
0.5 MHz to 100 MHz. The methods used here may be used to test amplifiers with different 
specifications. 

. . 

r 
= 

The purpose of this measurement exercise is to demonstrate the use of the HP 3577A Network 
Analyzer and the H P  35677A/B 5·Parameter Test 5et to characterize the scattering parameters of 
an R F  amplifier. The organization of the exercise is: 

1 .  Initial measurement set up 
2. Measure 511' forward gain and phase 
3. Measure 511, reverse loss 
4. Measure 5,1' input return loss 
5. Measure 5n• output reflection coefficient 
6. Conversion of reflection coef. to complex impedance 
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MEASUREMENT SETUP 

2-40 

KEY 

INSTR 
PRESET 

NOTE 

k", D 

G 
dBm D 

ClEAR 
TRIP D 

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 Sll (B/R 
& test set FORWARD) when the HP 35677A/B S-Parameter Test Set is 
connected to the H P  3S77A 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 1MO to protect 
itself from high input signal levels. This switch occurs for signals � 1 .1 
Vpk. The screen message: 

INPUT _ TRIPPED 
Clear trip on ATTEN menu. 

appears, listing the input{s) tripped and directing the user to the AT
TEN hard key to clear the condition. Note that the impedance softkeys 
in the A HEN 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. 



r,;,:;n L..:!:J 
USER 

ACTION 

NORMLlZED 

USER 
ACTION 

REF POSN D 

" 

Rff 
LEVEL 

D 
D 

CJ G  
IDIV D 

AMPLIFIER S-PARAM[l�RS 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 01 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 02. If you press the INPUT hardkey you can see in the entry 
block that the INPUT definition is R/R/D1. Also note that the marker 
block has changed from MAG(S211 to MAG(UOF); 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 (lDIV). 

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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0 0  Data entry. 

dB D Softkey selection of units for the data entry. 

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

2·42 

( 
OISPLY 

FeTN 

TRACE 2 ) 
PHASE D 

COPY D Trc 1 - 2  

AUTO 
SCALE D 

FJgure 2-37 RF Amplifier 

Magnitude .Jnd 

Ph.Jse Of SZI 
Malo:nitude -

Phase 

Hardkey in the DISPLAY FORMAT section. 

Hardkey in the DISPLAY FORMAT section. 

Softkey used to turn trace two on and make it phase information. 

Hardkey in the DISPLAY FORMAT section. 

Softkey used to copy the INPUT definition for trace one into trace two. 
Note that the E NTRY 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. 

Softkey previously described. See figure 2'37. 
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SU' 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 

MKR CPl D ON Off 

TRACE 1 

MK' - D MIN 

G 
ZERO D MARKER 

MKR - D MA> 

) 

DESCRIPTION 

Hardkey i n  the DISPLAY FORMAT section. 

Softkey that toggles marker coupling between the ON and OFF condi· 
tions. This key press should leave OFF bright. 

Turning the knob with market coupling off wil l  move only the market 
on the active trace. 

Hardkey in the DISPLAY FORMAT section. 

Hardkey in the DISPLAY FORMAT section. 

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

Hardkey in the DISPLAY FORMAT section. 

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

Hardkey in the DISPLAY FORMAT section. 

Soft key used to move the marker to the point on the active trace with 
the largest value. The information in the marker block is now total 
amplifier ripple. See Figure 2-38. 

2-43 



MAKINC MEASUR�MENTS 

Figure 2-38 Measuring 

.... mpllfler Ripple 

SI! REVERSE LOSS 

KEY 

'" D 
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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 2·39. 

INPUT S12-0A/R S22-e/R 
REVERSE 

Figure 2.39 $-Parameter Test Set Reverse Configuration 

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 H P  3577A has changed the H P  35677A/B configuration to 
REVERSE and displayed a screen message to let the user know that the 
trace two INPUT definition has changed. 
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MKR orsrD ON Off 

� � 
USER 

ACTION 

NORMlIZE [I � 
USE I( 

ACTION 

AUTO 
SCALE o 

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. 

( __ ====_.J] Hardkey used to select trace two as the active trace. 
� TRACE 2 _ 

copy 
he 1 - 2  D 

AUTO D SCALE 

Hardkey in the DISPLAY FORMAT section. Note that the current IN
PUT definition (l isted 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 NR/Dl. 
This normalizes trace two. 

Hardkey in the DISPLAY FORMAT section. 

Softkey described previously. 

Hardkey in the DISPLAY FORMAT section. 
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( 
MKRCPl D ON Off 

TRACE 1 ) 
Figure 2-40 NOfmall;red 

Reverse Loss 

and Pla� 

Phase 

Magnitudc_ 

Softkey used here to turn marker coupling back ON. Note that both 
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
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 
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Sll' INPUT RETURN LOSS 

Next, input reflection will be exal'!lined. 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 cal ibration using three 
term error correction is employed for maximum measurement accuracy. 

KEY 

511 D 
r;;;;) � 

ONE POU D FULL CAl 

DESCRIPTION 

Hardkey in the DISPLAY FORMAT section. 

50ftkey selection of 5·parameter 5" as the INPUT. 

Hardkey in the DISPLAY FORMAT section. 

50ftkey. Note the screen message LEAVE PORT 1 OPEN. See Figure 2.41. 
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Disconnect the device under test from its input cable. 

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

I nstall 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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( TRACE 2 

G 
COP ... D Trc 1 - 2  

G 
AUTO D SCALE 

( TRACE 1 

[ � ) 
MK' - D MI" 

) 

) 

Hardkey in the DISPLAY FORMAT section. Note that the SCALE menu 
is still displayed and selections made from it will affect trace two. 

Hardkey described previously. 

Soft key described previously. 

Hardkey described previously. 

Softkey described previously. 

Hardkey in the DISPLAY FORMAT section. 

Hardkey in the DISPLAY FORMAT section. 

Softkey used to search for the minimum magnitude (in this case, max
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 2-42. 
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51!' OUTPUT REFLECTION COEFFICIENT 

Next we'll set up and measure Sn' output reflection coefficient, using the H P  35677A/B in the 
REVERSE configuration. 

KEY 

S22 D 
r;;;u � 

USER 
ACTION 

NORMLIZE D 

USlR 
AcnON 

I OISPlY 
FeTN 

POLAR D 
Figure 2-43 Polar Display 

Function of 

Normalized 

RF Amplifier 

Output Reflection 

DESCRIPTION 

Hardkey in the DISPLAY FORMAT section. 

Softkey used to select B/R as the INPUT with the test set in the REVERSE 
configuration. 

Hardkey in the DISPLAY FORMAT section. 

Disconnect the cable from the amplifier output and leave the end of 
the cable open. 

Softkey used to normalize the measurement as described previously. 
This feature may be used with an "open" termination for reflection 
measurements as well as with a BNC barrel for transmission 
measurements. 

Reconnect the output of the amplifier to the PORT 2 cable. 

Hardkey in the DISPLAY FORMAT section. 

Softkey used to display trace information in a polar format. Note that 
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 2-43. 
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Now the display shows the trace of the reflection coefficient of the amplifier output from .5 
MHz to 200 MHz. Note thaf 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 

SM'TH CH D ON Off 

G 
MARKER 
M,P R,I D 

Figure 2-44 The Smith Cholrt 

Marker readout in 
complex Impedance 

NOTE 

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 MAC and PHASE to Z MAC 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 2-44. 
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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. 



REMOTE OPERATION 

THE HEWLETT PACKARD 
INTERFACE BUS 

WHAT IS THE HP-J81 

The Hewlett Packard Interface Bus (HP-IS) 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, ANSII Standard MC 
1.1 and lEe Recommendation 625-1 . 

HOW DOES THE HP-IS 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 l isten at any 
given time. The HP 3577 A can be a talker or a listener. 
It has no controller capabilities. 

The minimum HP-IS system consists of one talker and 
one listener without a controll�r. In this configuration. 
data transfer is limited to one direction because one 
device must be manually set to "TALK ONl V" 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-IS is realized 
when a controller is added to the system. An HP-IS 
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controller participates in the measurement by being 
programmed to: 

• schedule measurement tasks 

• set up instrument� 

• monitor the measurement 

• interpret and operate upon the results 

Hp·la SPEC/FleA nON 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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SUS STRUCTURE 
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Figure 3-. 

Management (CONTROL) Lines. 

ATN-Attention. This line is used by the active con
troller to define how information on the data lines 
(010 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, 
l isteners, and active controllers go to their inactive 
states. 
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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-IS 

HP 3577A HP-tS CAPASILrry 

AS defined by I E E E  Standard 488-1 978, the H P  3577A 
has these characteristics: 

SH1 complete Source Handshake capability 
AH1 complete Acceptor Handshake capability 
T5 Basic Talker; serial poll; unaddress if MlA; 

Talk-Only 
TEO no Extended Talker capability 
L4 Basic Listener; unaddress if MT A; no Listen 

Only 
LEO no Extended Listener capability 
SR1 complete Service Request capability 
RL1 complete Remote/local capability 
PP1 Parallel Poll; remote configuration 

capability 
OC1 complete Device Clear capability 
oT1 complete Device Trigger capability 
CO 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: 

SHl AH1 TS TEO L4 LEO SR1 RL1 PP1 OC1 OT1 CO El 

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 1/0: 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 wil l  be twice as many numbers in a 
register 1/0 as there are for a trace dump with the same 
sweep resolution. Registers R, A, B. 01, 02, 03, or 04 
may be dumped or loaded in any of the three data 
formats. 

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



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 FMl is active the HP 3577 A transfers data 
using the ASCII 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 FMl 
but slower than that of FM3. FM2 has the advantage 
of being the same format used by H P  Series 200 

(98_6) computers. Using this format the HP 3577A 
can dump a trace of 401 points in approximately 0.16 

seconds. 

FM) - Data format three is the 32 bit floating point 
binary used by the H P  3577A fast processor. FM3 has 
the fastest data transfer rate of the three data for
mats. Using FM3 the H P  3577A can dump a trace of 
401 points inapproximately 0.04 seconds. When this 
format is active the HP3577 A 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 H P  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 H P  
3577A's HP-IS 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-IS VERIFICA nON 

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 wil l  light. If this does 
not occur, recheck the cabling, the HP 3577 A 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-IS DIAGNOSTIC MODE 

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

BOO 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. 

BDl 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 801 except that the H P  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 (eR) as -, linefeed as I ,  and EOI as 
" . Binary loads (including the HI) and ASCII 

register loads are not shown on the screen. 

NOTE 

The HP 3577A 's HP-fB 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 3577A to process some of the code 
before sending more. If the computer is 
waiting as iust 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 nor occur. 

3-3 



REMOTE OPERATION 

THE HP 3577A's HP-IS ADDRESS 

T ALKlUSTEN ADDRESSES 

Every HP-IS 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 3577 A. 

VIEWING THE HP l577A's HP-lB ADDRESS 

The H P  3577A's HP-IS address is set to eleven (11) at 
the factory. To display the address of the HP 3577A: 

1 Press the "SPCl FCTN" hard key 
2 Press the "HP-IS ADDRESS" softkey (top item in 

the display menu). The address will appear in the 
entry block. See Figure 3-2. 

,.,. t.CYG. /01'1 �UI 100 OIKI 000.00_ __I_ 
0.000. 10.000. "",.c.eIJ -•• _ � 

-
,� 

Flgur� ]e2 

SETTING THE HP 3577A's HP-IB ADDRESS 

Every device on the HP-IS must have a unique address. 
The H P  3577A address can be set to any address from 
zero (0) to thirty (301. inclusive. when chooSing an ad
dress. remember that the controller also has an address 
(typically 21). To change the HP-IS address: 

1 Press the "SPCl FCTN" hardkey 

2 Press the "HP-IS ADDRESS" softkey to display 
the current HP-IS 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 H P  3577A's HP-IS address is stored in a non-volatile 
memory; there are no address switches. If the contents 
of this memory are destroyed, the HP-IS 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 

DEVICE ADDRESSES 

0 
1 
, 
3 
• 
5 
• 

7 

8 

, 

10 
11 U 
1 2  

1 3  

" 
15 

16 
17 

18 

" 
20 
21 tU 
" 
23 
H 
25 

" 
27 

28 

" 
30 

I (ASCII character) 

TALk 

@ 
A 

B 
C 
0 
, 
r 

G 

H 

, 
l 

M 

N 
0 
P 
Q 
R 
5 
T 
U 
V 
W 
X 
Y 
Z 

Y, 

, 

U (HP 3S77A factory setting) 
Ut (usually the controller) 

LISTEN 

SPACF t 

• 
S 

% 
& 

+ 

o 
1 
, 
J 
• 
5 

• 

7 

8 

, 

< 

> 

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



BUS MESSAGES 

The interface system operates in either of two modes: 
COMMAND MODE (ATN true) or OAT A 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-lB. 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 I/O 

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 H P  
3577 A becomes unaddressed. This does not dear 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 LOCKOUT and enables front 
panel keys) 

DEVICE CLEAR 

The CLEAR command may be addressed (SOC; 
selected device dear) or unaddressed (DCL; device 
dear). When this command is received by the HP 
3577A it  will dear the HP-IB command buffer, reset 
the SRQ line {if pulled low by the HP3577Al, 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 nOI preset the 3577 A. 
It is good practice to begin programs with this 
command. See the examples that follow. 
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Examples for HP Series 200 computers, in BASIC: 

CLEAR 7 (UOC; dears all devices on computer port 
seven) 

CLEAR 711 (SOC; clears device addressed eleven on 
port seven) 

LOCAL 

LOCAL (Cll; 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 H P  3577A. 
Also. any dump or load in progress will not be 
aborted. 

Example for H P  Series 200 computers, in BASIC: 

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

NOTE 

This command is nof identical to pressing the 
LCL front panel key on the HP 3577A. Press
ing the key will clear the HP-fB buffer of all 
pending commands. 

LOCAL LOCKOUT 

LOCAL LOCKOUT (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 (on
figure (PP() command determines data line and 
logical sense used. 

Example for H P  Series 200 computers, in BASIC: 

Var= PPOll(7) 

PARALLEL POLL CONFIGURE 

The PARALLEL POll CON FIGURE 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 

2 
9 

Binar 

0 01 0  
1 D01 1 L data line number 

�ense bit 

Figure 3-3 ________________ _ 
Example for HP Series 200 computers, in BASIC: 

PPOll CONFIGURE 711;2 (put RQS biton 010 line 2 
Sense: 0 = RQS true) 

PPOll CONFICURE 711;9 (put RQS biton 010 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 
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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 H P  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) 

SERIAL POLL 

SERIAL POll is a command todump 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: 

I F  BINAND(SPOlL(711l,16) THEN . 
state of bit five) 

SERVICE REQUEST 

(Checks 

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 H P  3577A is polled 
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 H P  3577 A to set the SRQ 
line (see the Status Byte). 

TRIGGER 

The HP 3577 A responds to the TRIGGER 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-lB. 
The HP 3577A must be addressed to listen and in the 
"WAIT TRIC" state before the trigger message is sent. 
If the last statement left the H P  3577A addressed to 



listen and settling is complete. it's ready for a trigger. 
I f  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 H P  Series 200 computers, in SASIC: 

SEND 7;UNL MTA LISTEN 1 1 . 1 7,22 
TRIGGER 7 

UNl = UNlISTEN; unaddresses al l  listeners 
MTA = MY TALK ADDRESS; the controller ad

dresses itself to talk 
LISTEN 11 , 17,22; addresses devices whose addresses 

are 1 1 ,1 7, and 22 to listen 

Another example: 

ASSICN @ listeners TO 702,707,711 
TRIGCER @ listeners 

DEVICE DEPENDENT COMMANDS 

In the Data Mode special codes known as "device 
dependent commands" may be placed on the HP-lB. 
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-te-one relationship for all but the 
HP-IS-only commands. For example, OFS is the remote 
equivalent of pressing the PHASE softkey in local. Ex
ceptions to this rule are: 

Front panel functions not al lowed in remote operation: 

HP-IS Address Viewing and Selection 

Remote functions not al lowed 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 

Oevice dependent commands may be sent to the HP 
3S77 A by using the BASIC command "OUTPUT" as 
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shown in the following examples for HP Series 200 
computers: 

OUTPUT 711;"FSW;" 

OUTPUT 711;"DFS;" 
OUTPUT 711;"FRA 2 MHZ," 
OUTPUT 711:"DRA;" 

(Full sweep) 

(Display Function S i$ PHASE) 
(Start Frequency = 2 MHl) 

(Dump Register A) 

OUTPUT 71';"Df7;FRA 1 MHZ;FRB 10 MHZ.SAM 0 08M;TKM.DRAt 

0;"" ,"",I � l� Mo, � I 
Start Freq = 1 MH7 

Stop Freq = 10 MHI 
5our<e Amptitude = 0 dBm ------

Take meawrement -=========-_ 
Dump Register A -

A delimiter should be used after all commands when there 
are multiple commands per line. Delimiters are semicolons 
U linefeeds (LF). and < EOI > (pulling the EOI bus manage
ment line). Separators. such as spaces and commas, may 
be used instead of delimiters, but using semicolons ()( IF 
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 3577 A 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-lB code for PHASE (display function 5) 
is DFS. 

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
tryL data (numbersl 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 Zero o\1arker ZMk 

Marker Offset Off MOO 

Marker Offset On Mm 

Function HI'IB ,_ Marker Offset (entry] MkO ---
Marker Offset Freq [entry] MOF 

TRACE 1 TOl Marker Offset Amp (entry) MOA 

Marker Coupling Off COO 

TRACE 2 '"' Marker Coupling On COT 

Polar o\1ag Offset (entry] PMO 

OISPUY FUNCTION OSF • Polar Phase Offset (entry) PPO 

Log o\1agnitude 0F7 Polar Real Offset (entry] PRO 

Linear Magnitude Df6 Polar Imag Offset (entry) PlO 

PI,,� DfS Polar o\1arker Unil$ [Rejlm) MRI 

Polar Df4 Polar Marker Units (MglPh) MMP 

Real Df) 

Imaginary DF2 MARKER - MKG ' 

Delay DFT MKR-Reference Level MTR 

Trace Off DF. MKR-Start F�ucocy MTA 

Delay Aperture menu OAP ' MKR-Stop Frequency MTB 

Aperture .5% of span APO MKR-Center Frequency MTC 

Aperture 1 % 01 span AP> MKR Offset-Span MOS 

Aperture 2% of span APl MKR-Max MTX 

Aperture 4% of span AN MKR-Min MTN 

Aperture 8% of span APS MARKER SEARCH menu MSM 

Aperture 16% of span AP6 MKR Target Value (entry] MTV 

Return RET • MKR - Right for Target MRT 

MkR - left for Target MLT 

INPUT INP • Return RET • 

Input = R INR MKR full Scale MTP 

Input = A INA MKR - Polar Phase Ref MP> 
Input B INB 

Input NI< IAR STORE DATA STD ' 

Input = BIR I8R Store in regiW,'r 01 SDT 

Input DT IDT Store in register 02 SD2 

Input m OD2 Store in register 03 SDJ 

Input = DJ IDJ Store in register 04 S04 

Input = D4 104 Store .",d Display STD 

Return RET • User defined store UOS 

User Defined Input UDI Store to 01 TOT 

Input S" 
ITT Store to 02 T02 

Input S, 
121 Slore 10 03 TOJ 

Input = S" 
on Store to 04 T04 

Input = S. 0" 
Copy Input CPI MEASUREMENT CAUBRATJOH CAl • 

T�t Set forward TSf Normalize NRM 

Test Set Reverse TSR Normalize (Short] NHS 

Calibrate, Partial CPR 

SCALE SCl • Calibrate, Full CFl 

Autoscale ASl Continue Calibration CCO 

Reference L�I (entry) REF 

Scale J1)IV (entry) DOV DEFINE MATH OFN ' 

Reference Position (entry] .PS Constant Kl, Real kOl 

Reference line Off Rl. Constant Kl, Imaginary kIT 

Reference line On RlT Constant K2, Real kR2 

Copy Scale CPS Constant Kl, Imaginary kl2 

Phase Slope (entry) PSl Constant K), Real kRl 

Phase Slope Off PSIl Constant Kl Imaginary "J 

f>tme Slope On PST Define Function OFe ' 

Polar Full Scale (entry) PfS Function F1 UFT 

Polar Phase Ref (entry) ,..R Function F2 UF2 

Smith Chart Olf CT. Function F3 Uf) 

Smith Chart On CTT Function F4 Uf4 

Function fS UfS 

MARKER MkR o\1ath term lor input R • 
Marker Position (entry] MkP Math term lor input A A 

o\1arker Off MRO Math term lor input B B 

Marker On MOl o\1ath term for storage reg 0 
. Use not reqUired. The only function of this code i� to display a menu 
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Mam teml for constant 

Math term for function 

Mam bracket 

Math func tion plus 

Math func tion minus 
Math function multiply 
Mam function divide 
Malh bracket 

Retum 

DATA ENTRY SECTION COMMANDS 
Increment (up a"owl 
Decrement (down arrow) 
Continuous Entry (knob) Off 

ConltnUOUS Entry (knob) On 
Entry Off 

DISPLAY FORMAT SUFFIX UNITS 
dBm 
dBV (rms) 
dB relati� 

Volt Irms) 
miUWoit (rms) 
micto-VoIt (rmsJ 
nanoVoh (rmsJ 
.... � 
.... """"'" 
radians 
radians/span 

�ood, 
milliseconds 
microseconds 
�""""""', 
percent 
"""""""" 

,adiamlspan 
MH, 

kH, 

H, 

a""""" 

, 

F 

( 
+ 

RH • 

,up 
'ON 
CEO 
'" 
HLD 

DBM 
DBV 
DBR 
V 
MV 

UV 
NV 
DEG 
DSP 
RAD 
RSP 

SEC 
MSC 
USC 
NSC 
" 
DSP 

RAP 
MHI 
'HI 
HI 
E 

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

Example: 

10 OUTPUT m;HUOI (BJRKKHIJRr 

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

1 .  Trace one active 
2. Output (PI 
3. INPUT definition of trace one is now the same 

as trace two 

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

Example: 

10 OUTPUT m;HUDI R.TSH," 

REMOTE OPERA nON 

COPY SCALE (CPS) will copy reference level and IDIV 
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) Of" 
number of steps (in an amplitude sweep). The default 
numbers of bins in a sweep are 401 (O through 4(0) for fre
quency sweeps and 101 (O 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 = 1 - I  . -
X (poinb per sweep) 

Where: I ... is (he Irequency of the new marlc.er posItion 

1_ is the start IlllQuency 
span is the lrequency span 

points per sweep is tne � resolution 
This number should be an integer :os;: 401 .  If the result is 
not an integer you probably picked a frequency for fllon 
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. 

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

Example: 

10 OUTPUT m,"UDS Dl-AJR"[)4 TO);" 

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 711tUFJ [)4"AJR+ DJt 
20 OUTPUT m,HUF4 (NR-02I'fJ:'· 

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 (CEO & CE1) corresponds 
to the MARKER and ENTRY modes of the knob where CEO = MARKER and CE1 = ENTRY. 

• Use not reqUIred The only function of thIS code IS to display a menu 
{II bus dIagnostIcs are on] 3-9 
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SOURCE 

FunctIon 

SWEEP TYPE 

Unear Swet'p 
Alternate Sweep 
log Sweep 
Amplitude Sweep 
CW 
Sweep Direction Up 
Swet'p Direction Down 

SWEEP MODE 

ContinuOtJ� 
Single Sweep 
Manual Swet'p 
Manual Frequency (entry) 
Manual Amplitude (ently) 
Marker - Manual 

SWEEP TIME 

Sweep Time (entry) 
Step Time (entry) 
Sample Time (entrv) 

FREQUENCY 
Source FrequencV (entrV) 
Start Frequencv (entrv) 
Slop Frequency (entry) 
Center Frequency (entry) 
Frequency Span (entfY) 
FRC Step sile (entry) 
Swet'p Resolution menu 
Freq Swp Res 51 pIS/span 
Freq Swp Res 101 pts/span 
Freq Swp Res 201 pU/span 
Freq Swp Res 401 pis/span 

Return 
Full Swet'p 
Freq Step Si!e (enIfV) 

AMPLITUDE 

Source Amplitude (entrv) 
Amp Step Size (entry) 

Cleaf Trip, SOtJrce 
Starl Amplitude (entry) 
Stop Amplitude (entry) 
Steps/Swet'p menu 
Number of steps = 6 
Number of steps "" 11 
Number of steps = 21 
Number of steps .. 51 
Number of steps ". 101 
Number of steps '" 2()1 
Number of steps = 401 
Return 

Full Sweep 

TRIGGER MODE 

Free Run 
Line Trigger 
hlernal Trigger 
Immediate 

SWEEP TRIGGER 

SWEEP RESET 

)-10 

}TRQ/ RESET 

HP-la code 

STY • 

sn 

5T1 

STl 

SH 

STS 

SUP 

SON 

SMD ' 

SMI 

SM2 

SM3 

MFR 

MAM 

MTM 

SlM ' 

SWT 

SMT 

MSR 

FRQ ' 

SFR 

FRA 

FRO 

FRC 

FRS 

CFS 

SRl • 

RS1 

RS2 

RSJ 

R54 

RET • 
FSW 

FST 

AMP ' 

SAM 

AST 

CTS 

AMA 

AMB 

NST • 
NS1 

N52 

N53 

N54 

NSS 

N56 

N51 

RET • 

FSW 

lRM ' 

TGI 

TGl 

TG3 

TG' 

TlG 

RST 

SOURCE SUFFIX UNITS 

'Bm OBM 

dBY (rms) OBV 

Volt (rms) V 

milli·Yolt (rms) MV 

micro-Volt (rms) UV 

nano-Volt (rms) NV 

seconds SEC 

milliseconds MSC 

MH, MHZ 

kH, 'HZ 

H. HZ 

e.ponent , 

STEP TIME (SMT) is a data entry prefix for sample time 
used for amplitude sweeps. The default value for this 
parameter is 0.05 seconds per step. 

Example: 

10 OUTPUT 711;"SH,sMT .1 SEC;" ! ST4 is amptd swet'p 

SAMPLE TIME (MSR) is a data entry prefix for sample 
time for the manual sweep mode and CW sweep type. 
The default value for this parameter is 0.05 seconds per 
sample. 

Example: 

10 OUTPUT 711;"SM3;MSR .1 SEC;" I SM3 = Manual sweep mode 

FREQUENCY STEP SIZE (FST) is a data entry prefix us
ed only when the source is operated at a single frequen
cies as with CW or amplitude sweep types or the manual 
frequency sweep mode. 

TRIGGER ANO RESET (TRG & RST) Where the front 
panel has one key, labeled TR IC/RESET, functioning as 
both trigger (for single sweeps) and reset, the HP-IB has 
separate commands for each function. Sweep control 
is done the same in remote as local. RST resets the 
sweep in all sweep modes, and TRC may be used to 
trigger single sweeps. RST also initiates settling even if 
more commands are waiting in the HP-IB buffer. Other 
commands do not initiate settling until the command 
buffer is empty. RST is useful for decreasing the time 
required to prepare for a sweep by overlapping settl
ing and other HP-IB operations. 

- Use not required The onlV function of thh code is to displav a menu 
hf bus diagnostics are on} 



Example: 

10 
20 ! 'RSr:TRG' Use of Reset and Trigger commands 
30 
40 ! This example program will take measurements at 1 , 2, 3, 4, and 
50 5 MHz and dump the data to the computer. 
60 
70 ! First, set up the instrument state and take a measurement 
80 
90 
100 
110 
120 
130 
1 40 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 

OUTPUT 711;"IPR;ST5;SM2;SFR 1 MHZ;TKM;" 
FOR I = 2 T0 5  

lOOP 
EXIT IF BINAND{SPOll(711).4) 

END lOOP 

OUTPUT 711;"SFR;";I;" MHZ;RST;DM1 ;TRG;" 
ENTER 711;Mkr........Mag 

! Set up 1 si freq 

! 4 =  82 of Status Byte 
! loop until Meas is 

Complete 

! Start settling for 
! next meas and dump 
! data for previous 
! meas. This allows 
! settling to occur 
! during the data dump 

PRINT " MARKER MAGNITUDE A T";1-1;"MHz = ";Mkr--.Mag;" d B" 

NEXT I 

lOOP 
EXIT I F  BINAND{SPOll(711),4) 

END lOOP 
OUTPUT 711;"DM1;" 
ENTER 711;Mkr........Mag 
PRINT "MARKER MAGNITUDE AT";1-1;"MHz 
END 

! When this FOR/NEXT 
! loop is done 5 MHz 
! has been set up but 
! no data dumped. 

! Wait for Meas 
! Complete, again 
! Dump 5 MHz data 

= ";Mkr........Mag;"dB" 

REMOTE OPERATION 
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RECEIVER 

Function 

RESOLUTION 8W 

ResolutlO" sw 1 HI. 
Resolutio" AW 10 Hz 

Resolutio" BW 100 H1. 

Resolutio" SW 1 kltz 
Auto Bandwidth Off 
Auto BandwIdth On 

AVERAGE 

Averaging Off 
N = 4  
N = 8  
N=16 
N = 32 
N=64 
N=128 
N = 256 

ATTENUATION 

Attel'luatio" R 
Attenuation R 
Attenuation A 
Anenuatio" A 

= O dB 

= 20 dB 
= O dB 
= 20 dB 

Anenuatio" 6 = 0 dB 

Alle"uatio" 6 = 20 dB 
Impeda"ce R SO 0 
Impedal'lce R 1 MO 

Impedance A 50 0 
Impedance A = 1 MO 
Impedal'lce B = 50 0 
Impedance 6 = 1 MO 
Clear Trip. Receiver 

LENGTH 

Le"gth R (e"tryl 
le"gth R Off 
le"gth R 0" 
Length A (e"try) 
length A Off 
length A On 

length B (entry) 
length B Off 
lenath B 0" 
Length Step Size (entry) 

RECEIVER SUFFIX UNITS 

meters 
centimeters 
seconds 
milliseconds 
micr(»eco"ds 
na"oseco"ds 

exponent 

3·12 

HP·IS code 

RBW ' 

BWl 
BW, 
BWl 
BW' 
AUO 
AUl 

AYE ' 
AVO 
AVl 
AV' 
AVl 
AV. 
AVS 
AV, 
AV' 

ATT • 
ARI 
A" 
AAI 
AA> 
A81 
AB2 
lR1 
lR, 
lAl 
lA' 
181 
OB' 
CrR 

lEN • 

lNR 
LRO 
lRl 
lNA 
LAO 
lAl 
lNB 
LBO 
l81 
lNS 

MET 
CM 
SEC 
MSC 
USC 
NSC 
, 

INSTRUMENT STATE 

Function 

SPECIAL FUNCTIONS 

Confid. belf) test menu 
Self test chaonel R 
Self test channel A 
Self test channel B 
Return 

Beeper off 
Beeper on 
Service Diagnostics menu 
Source leveling off 
Source levehng 0" 
Seuhng Time off 

Settllflg time on 
Synthesi�er Dlas off 
Synthesi(er Diag on 
Display Test Pattern 
Trace Memory Test 
Fast Processor Test 
I/O port test 
More Serv Diag menu 
Display Memory Test 
Software Revision message 
Return 
S·Parameters Off 
S·Paramelers 0" 

SAVE INSTRUMENT STATE 

Save nate in registcr 1 

Save state in register 2 
Save state in register ] 
Save state in register 4 

Save slate in realsler S 

RECALL INSTRUMENT STATE 

Recall old (last) state 
Recall register 1 
Recall register 2 
Recall register 3 
Recall register 4 
Recall register 5 

INSTRUMENT PRESET 

PLOT MENU 

Plot all 
Plot trace 1 
Plot trace 2 
Plot graticule 
Plot characters 
Plot trace 1 marker 
Plot trace 2 marker 
Configure Plot me"u 

Trace 1 linetype (e"tryl 
Trace 2 linetype {entryl 
Trace 1 pen number (entry) 
Trace 2 pe" number (e"tty) 
Graticule pen no. (entry) 
Pen speed fast (max) 
Pen speed slow 

Set plot conng 10 default 
Relurn 

• Use flOt required. 1 he onlv function of thli code is 10 display a menu 
(if bus dlaKnosucs are 01'1) 

HP-IS Code 

SPC • 
SLF • 

HR 

STA 
STB 
RET • 

BPO 
BPl 
SOG ' 
SlO 
SlI 
SEO 

SEl 
Sf. 
SY1 
OTP 
TMT 
FPT 

PRT 
MOR ' 
OST 
SHV 
RET ' 
SPO 
SP1 

SAY ' 
SVl 
SV, 
SVl 
SV' 
SVS 

RCl • 

RlS 
RCl 
RC2 
Ro 
RC. 
m 

IPR 

PlM 
PlA 

PlI 
Pll 
PlG 
PlC 
PMl 
PM' 
CPT ' 
T1l 
T2l 
T1P 
T2P 
PGP 
PNM 
PNS 
PlO 
RET • 



PLOTTING VIA HP-IS 

HP-IB PLOT commands are a special programming 
case. To control a plotter directly, the H P  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; UNL MTA LISTEN " DATA "PLA" UNL MTA TALK tl 
LISTEN 30 DATA 

Example for the HP Series 80 compulers 

10 SEND 7; UNl MTA LISTEN 1 1  DATA "PLA" UNl MTA TALK 1 1  
LISTEN 30 
20 RESUME 7 

SEND 7 - selects the HP-IB interlace at addreu seven 
UNl - un listen; unaddresses all listeners 
MTA - my talk address; controller addresses itself to talk; this 
commillnd will also unaddress ilIlI talkers 
LISTEN 1 1  - ilIddresses devICe at address eleven to listen 
DATA "PlA" - outputs the characters in quotes on the Hp·IB 
UNl - unlisten 
MTA - my talk address 
TALK 1 1  - 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 801 

If the HP 3577 A 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 UNT AlK 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·IB ONLY COMMANDS 

Function 

SeUJing Time Entry 

Dump register A 
Dump register B 
Dump register K 
Dump register 01 
Dump register 02 
Dump relllster 03 
Dump relister D4 
Dump trace 1 
Dump trace 2 
Dump marker 1 
Dump marker 2 
Dump marker 1 position 
Dump ma.ker 2 position 
Dump Slate (learn mode out) 
Dump status 
Dump average number 
Dump key or knob 
Dump characters 
Dump Instrument I D  

Load 'ellister A 
Load register B 
load rellister R 
load register 01 
load register D2 
load rellister D3 
lOilld register 04 

Load state (learn mode inl 

Cralicule 011 
Craticule on 
Characters 011 
Characters on 
Annotation off 
Annotation on 
Annotation Clea, 
Menu 011 
Menu on 
Menu ciear 

ASCII data formillt 
&4 bit I E U  data format 
32 bit HP 3577A binary 
Bus diagnostics mode off 
Bus diagnostics on. fast 
Bus diagnostics on. slow 

Enter Menu (user defined) 
f:.nter AnnOtation 
Enter C.aphics 
Clear Keyboard Buffer 
Take Measurement 
Set SRQ Mask 
Error Reportinl mode 0 
Error Reportinl mode 1 
Error Reporting mode 2 
Error Reporting mode 3 
Send SRQ 

REMOTE OPERATION 

HP-lB code 

m 

ORA 
0 .. 
ORR 
DOl 
OD. 
00) 
00. 
0T1 

on 
OMI 
OM. 
MPl 
MP> 
LMO 
OM' 
OAN 
0", 
OCH 
101 

LRA 
L .. 
LRR 
LOI 
LO' 
LO) 
LO' 
LMI 

GRO 
GRI 
CHO 

CHI 
ANO 
ANI 
ANC 
MNO 
MNI 

MNC 

fMI 
fM. 
fM' 
800 
801 
80. 

ENM 
ENA 
ENG 
cn 
TKM 

'QM 
ERO 
ER1 
ER> 
ER> 

SRQ 

3-13 



REMOTE OPERATION 

3-14 

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

100 
1 1 0  Controller responds to plot completion by polling the bus 
120 CONTROL lines (SRQ = 1024) pulled by the instrument's EOT 
130 bit 
140 
150 
160 
170 
180 

Adrs =711  
Plotter = 705 
Done_bit = l  

190 OUTPUT Adrs;"SQM " ;Done_bit 
200 
210 REPEAT 
220 X =  SPOLl(Adrs) 
230 UNTil NOT BINAND{X,Done_bit) 
240 
250 ! Next, start the plot. 
260 

! 3577 A address 
Plotter address 
End Of Transfer bit (BO) = 1 

! Unmask EOT bit 

SPOLL to clear previous EOT bit 

270 SEND 7;UNL MTA LISTEN Adrs MOD 100 DATA "PLA" LISTEN Plotter MOD 100 
TALK Adrs MOD 100 DATA 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 

DISP "WAITING FOR PLOT COMPLETION" 
LOOP 

STATUS 7,7;X 
EXIT IF BINAND(X,1024) 

END LOOP 

PIOLdone:DISP "PLOT IS COMPLETE." 
BEEP 
X= SPOLl(Adrs) 
OUTPUT Adrs;"SQM 0" 

! Read bus control and data lines 
! Check for SRQ asserted 

Clear SRQ 
Reset mask to default 

400 END 

100 
1 1 0  
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 

! Controller responds to plot completion using interrupts 
! and the instrument's 'Ready' bit 

Adrs= 711 
Plotter = 705 
Done_bit = 1 6  

OUTPUT Adrs;"SQM ";DoneJit 

OUTPUT Adrs;"PLA" 

REPEAT 
X = SPOLl(Adrs) 

UNTIL NOT BINAND(X,Donebit) 

! 3577 A address 
plotter address 

! 'Ready' = 1 6  

Unmask Ready bit 

Get ready to plot. Plot won't start 
until the 3577 is addressed to talk 

SPOll to get rid of previous Ready 
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270 ! Next, enable the SRQ interrupt and start the plot. 
260 
290 ENABLE INTR 7;2 Allow Service Request to interrupt 
300 ON INTR 7 GOTO Plot_done Turn interrupt 'ON' 
310 SEND 7;UNL MTA LISTEN Plotter MOO 100 TALK Adrs MOO 100 DATA Start 
plotting 
320 ! 
330 
340 OISP "WAITING FOR PLOT COMPLETION" 
350 LOOP 
360 
370 ! Wait indefinitely for plot completion 
380 
390 END LOOP 
400 
410 
420 
430 
440 
450 
460 
470 

Plot_done:DISP "PLOT IS COMPLETE." 
BEEP 
X = SPOLL(Adrs) 

OUTPUT Adrs;"SQM 0" 

END 

SETTLING TIME ENTRY (STE). Settling time may be 
entered over the H P-lB. 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 
shown in the following table: 

Res SW = 1 kHz 22 ms 
Res SW = 100 Hz 
Res SW = 10 Hz 
Res SW = 1 Hz 

55 ms 
370 ms 
3.707 s 

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 settling time, 
turn settling time off (SEO). The current value of the set
tling time parameter will appear in the data entry block 

Example: 

1 0  I 

Clear the interrupt condition 

Resets mask to default condition 

if bus diagnostics mode one is used as follows: 

Example: OUTPUT 711;"BW3;BD1;STE 3 SEC;" 

DUMP/LOAD REGISTER. The receiver input registers R, 
A, and S, and the storage registers 01, 02, 03. and 04 

contain twice as many numbers as there are points in 
the active sweep resolution. Each point on the trace is 
derived from a register bin containing a complex 
number (represented by two real numbers). In the 
default sweep resolution of 401 points per sweep there 
will be 401 complex numbers. The H P  3577 A will dump 
401 real and 401 imaginary numbers in the form real 
(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 I/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 3577 A in each of the three data 
formats. 

20 ! Dump and Load Registers using all 3 data transfer formats 
30 
40 
50 
60 
70 

REAL Real_array1{0:801 ),Real_array2(0:1 01) 
INTECER Integer_array(0:3,0:400) 
ASSICN @Na TO 711 ;FORMAT O N  
OUTPUT @Na;"IPR;SM2;TKM;" 

array of 401x4 elements 
Na = Network Analyzer 
TKM = take measurement 

3-15 
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75 
60 
65 
90 
100 
110 
120 
130 
140 
150 
160 
170 
160 
190 
200 
210 
220 
230 
240 
245 
250 
255 
260 
270 
260 
290 
300 
310 
320 
330 
340 
350 
360 
370 
360 
390 
400 
410 
420 
430 
440 
450 
460 
470 
460 
490 
500 
510 
520 
530 
540 
550 
555 
560 
565 

3-16 

I 

FMl = the ASCII data format 
Next, Dump Register R using FM1 

OUTPUT @ Na;"FM1;DRR;" 
ENTER @Na;Real_arrayl(·) 

DRR = Dump Register R 

Real_array1 now contains the real and imaginary parts of 
401 complex numbers. Next, load the data into storage 
register 01 . 

OUTPUT @Na;" lDl ;",Real_arrayl{")  ! lDl = load Register 01 

Register 01 now contains the data held in Real_arrayl 

OUTPUT @ Na;"TR2;OF7; J01;" 
PAUSE 
I 

FM2 = 64 bit floating point binary (HP Series 200 

Display register 01 

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

OUTPUT @ Na;" RS1;TKM;FM2;ORA;" 

Enter the leading bytes (HI) into an unused string 

ENTER @Na USING "#,2A";JunkS 

Enter the register data in data format FM2: 
I 
ASSIGN @Na;FORMAT OFF 
ENTER @ Na;Real_array2{·) 
ASSIGN @Na;FORMAT O N  
I 

Changing sweep res 
clears registers, so new 
TKM is required 

FORMAT must be OFF to 
use data format FM2 

Real_array2 now contains the real and imaginary parts of 
51 complex numbers. load this data into register 02: 

OUTPUT @ Na;"lD2;NI;"; 
ASSIGN @ Na;FORMAT OFF 
OUTPUT @Na;Real_array2(") 
ASSIGN @Na;FORMAT ON 

! Register 02 now contains the data 
! 
OUTPUT @Na;"TR2;ID2;ASl;" 
PAUSE 

last ";" prevents CR/lF 
Binary data must be 
preceded by "HI" 

from Real--<lrray2 

Display data in 02 

o, . . .. .. .. .. .. .. .. .. .. .. .. . .. .. . . .. .. .. .. .. .. .. . .. ..  " .. .. . .. ..  " .. .. .. . .. .. .. .. .. .... .. .. .. ..  " .. .. .. .. .......... .. .. .. .. .. .. .. .......... .. .. 
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570 
580 
590 
600 
610 
620 
630 
64() 
650 
660 
670 
680 
690 
700 
710 
720 
730 
74() 
750 
760 
770 
780 
790 
800 
810 
820 
830 
84() 

! FM3 = 32 bit floating point binary used by the H P  3577A 
internal processor. There are 4 bytes per real number in 

! data format 3. Next. take a measurement and store to 01: 

OUTPUT @ Na;"RS4;TR1 ;I BR;TKM;SD1;ASl;" 
! 
! Now Dump 01 in data format FM3: 
I 
OUTPUT @ Na;"FM3;DO;" 

Enter the leading bytes (" NI ") into an unused string 
then enter the data. 

ENTER @Na USING "#.2A";JunkS 
ENTER @Na USING "%.W";lnteger_array(·) 
I 

401 x2x4 bytes 

Integer_array now contains the real and imaginary parts ! of 401 complex numbers. each part filling a pair of 
Series 200 Integers. load this data into register 02: 

I 
OUTPUT @Na;"lDI;NI;"; 
OUTPUT @Na USING "#.W";lnteger_array 

Binary data must be preceded by 
" NI" 

! Register 01 now contains the data from Integer_array 
! 
OUTPUT @Na;"TR2;101 ;OF5;ASl;" Display 01 as phase (DF5) 

E N D  

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: 

Oisplay FunctiOll Absolute UIliu Relatlye Un,ts 

le.& .. INPUT :: RI (e.g .. INPUT :: B/R) 

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 

Un Mag 
Phase 
Polar 
Delay 
Real.lmag 

Example: 
10 

dBV 

Volts 
Degrees 

Volts 
Seconds 

Volts 

dB 

Unlh 
Dellrt!eS 

UnIts 
Seconds 

Units 

20 ! Dump Trace example demonstrating use of all three 
30 ! data transfer formats. 
40 
50 
60 
70 
80 

REAL Real_array1 (0:400l.Real_array2{0:50) 
INTEGER Integer_array(O:1 .0:400) 
ASSIGN @Na TO 711;FORMAT ON 
OUTPUT @Na;IPR;SM2;TKM;" 

array of 401x2 elements 
Na = Network Analyzer 
TKM = take measurement 
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85 
90 
95 
100 
110 
120 

FM1 = the ASCII data format. 
Next, dump trace one. 

130 OUTPUT @Na;"FM1 ;0T1;" 
140 ENTER @Na;Real_array1(*) 
150 PAUSE 
160 

0T1 = dump trace one 

170 
180 
190 
200 

Real_array1 now contains 401 real numbers from trace one 

210 
220 
230 
240 

* * � * � * � * * * * * * * * * * * � * * ' * ' * * " ' * " * * * " * * ' * * * * * * * * * * * * * * * * * * * . * * * * * * * * * * * ** * *  

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. 

250 OUTPUT @ Na;"RS1;TKM;FM2;OT2;" 
260 

RS1 = 51 pts!span 

270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 

Enter the leading bytes (" NI ") into array elements 0 & 1 
! 
ENTER @Na USING "#,2{B)";Real_array2(0),Real---Array2(1) 

Prepare for a Series 200 internal real number format 
data transfer and perform the entry. 

400 

ASSIGN @ Na;FORMAT OFF 
ENTER @Na;Real_array2(*) 
ASSIGN @ Na;FORMAT ON 
PAUSE 

FORMA T must be OFF 
to use data format FM2 
Note that array elements 

410 
420 

* * ' * * * * * * * * * * * * * ** * * * * * ' * ' * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  • •  * 

430 
440 
450 
460 

FM3 = 32 bit floating point binary used by the HP 3577A 
internal processor. There are 4 bytes per real number 
data format 3. Next, take a measurement and dump trace 1 

470 OUTPUT @Na;"RS4;TKM;FM3;0T1;" 
480 
490 Enter the NI as before, then the data. 
500 
510 ENTER @Na USING "#,2A";JunkS 
520 ENTER @Na USING "%,W";lnteger_array(*) 
530 
540 Integer_array now contains 401 real numbers from trace 
550 one; each real number (32 bits) filling a pair of Series 
560 200 Integers (16 bits). 
570 
580 END 



DUMP MARKER, (OM1 & OM2) Except for the polar 
display function, this is V-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 

1 0  
20 
30 
40 

1 0  
20 
30 
40 
50 

Example: Non-polar display function 

OUTPUT 711;" IPR;TKM;FM1;DM1;" 
ENTER 711;Marker_amp 
DISP "Magnitude = ";Marker_amp 
END 

Example: Polar display function 

OUTPUT 711;" IPR;DF4;TKM;FM1;DM1;" 
ENTER 711 ;Marker_amp,Marker-phase 
DISP "Magnitude = ";Marker_amp 
DISP "Phase = ";Marker-phase 
END 

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: 

UN SWP - Frequency 
tOG SWP - Frequency 
At T SWP . Frequency 
AMP SWP· Soorce amplitude 
CW - frequency 

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

Example: 

10 OUTPUT 711;"lPR;TKM;MP1," 
20 ENTER 711;Mkr_freq 
30 
., 

OISP "Marker frequency "" ";Mkr_freq;"H�" 
END 

Example: 

1 0  I 

REMOTE OPER .... liON 

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. 

DM1 = Dump Marker one 

DF4 = polar 

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 NI. NI 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 reconfigutation if a large status change is 
necessa ry between tests. 

It is recommended that the entire 1100 bytes (including 
the NI) 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 H P  3577A. 

20 ! 'lMO', Learn Mode Out (dump instrument state) 
30 'LMI', learn Mode I n  (load instrument state) 
4Q 
50 INTEGER Integer_array(0:549) Array of 550 16 bit words 
60 ASSIGN @Na TO 711;FORMAT O N  
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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 
1 1 0  OUTPUT @Na;'"j PR;TR2;DF5;FRA 1 MHZ;SAM 1 5  DBM;ST3;lMO;"' 
120 ENTER @Na USING "%.W";lnteger_array(*) 
130 PAUSE 
140 
150 ! Integer_array now contains 1100 bytes of instrument slate 
160 data. This data may be reloaded as follows: 
170 
180 OUTPUT @Na;"IPR;lMI;"' 
190 OUTPUT @Na USING "#.W'";lntege(�rray(*) 
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 SO is the least significant bit. All data 
is in the ASCII format. 

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 
T H E  STATUS BYTE for more on error reporting 
modes, and to Appendix 0 for a complete listing 
of these messages. 

BYTE 1 -The STATUS BYTE 
B7- Not used 
B6- RQS (require service) 
85- Error bit 
84- Ready for HP-IB command 
B3- Key pressed 
82- Measurement complete 
81- Data available 
80- Data transfer complete 

8YTE 2 
B7- Power on 
B6- Source tripped 
B5- Reference unlocked 
B4- No external reference 
B3- Input A overload 
82- Input B overload 
Bl- Input R overload 
Bo- Input tripped 

BYTE 3 
B7- Settling 
Bft.. Waiting for trigger (TRG) 
85- Waiting for external trigger or line sync 
B4- Sweeping 
B3- End of sweep has occurred 
82- Not used 
81- Not used 
80- Not used 

ASCII STRING 
A 26-character string containing an error, warning, 
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Bits 0, 1 ,  2, 3, 5, and 6 of byte two wil l  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. I f  
the error b it  is  masked, DMS wi l l  dump the most recent 
message. The following example program was run im
mediately after having preset the H P  3577 A and press
ed a numeric key in the DATA ENTRY section: 

Example: 

10 D I M  A$[100) 
20 OUTPUT 711 ;"DMS" 
30 ENTER 711;A$ 
40 DISP "Response to DMS command is "';AS;"'" 
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 (OAN) 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 <EOI  >.  The data format 
for DAN is a/ways ASCII. The maximum value return
ed is 9999. 



Example: 

1 0  OUTPUT 711;"IPR;AV5;" 
20 WAIT 5 
30 OUTPUT 711; "OAN;" 
40 ENTER 711; Avg_no 
50 DI$P Av�no 
60 GOTO 20 
70 END 

CLEAR KEYBOARD BUFFER & DUMP KEY (CKO & DKy) 
These allow the controller to clear the keyboard buf-
fer (which will hold as many as ten keypresses) and 
monitor key presses and/or knob rotation. Note that an 
SRQ may be generated by front panel keys (see ST ATU$ 
BYTE) 

eKB clears the key buffer of key presses and the knob 
counter to zero. The key buffer holds a maximum of 
six key presses. The knob counter contains the first 
count, other than zero. taken by the counter since the 
last CKB command. 

DKY dumps two numbers in A$CI1 format. The first 
number corresponds to a front panel hardkey and will 
range from 0 to 51 inclusive. The following table shows 
the keys and their corresponding number. I f  there has 
been no key pressed since the last CKB command. a 
-1 will be returned. The second number is the knob 
counter which contains a number between - 1 5 and 
+ 1 5; negative numbers indicate counter-clockwise 
rotation and positive numbers indicate clockwise rOla-
tion. Zero indicates no rotation. The following exam-
pie shows how the C K B  and the OKY commands are 
used. Also, refer to the example for ENTER MENU and 
ENTER ANNOTATION. 

1 0  
20 
30 
40 
50 
60 
70 
80 

Example: 

OUTPUT 711;"CKB;" 
OUTPUT 711;"DKY;" 
ENTER 711 ;Key.Knob 
IF Key= - 1  AND Knob=O THEN 20 
DI$P "Key = ";Key;" and Knob = ";Knob 
OUTPUT 711;"CKA;" 
GOTO 20 
END 

Numbrr 

0 

1 

1 
J 

4 
5 
• 

7 
• 
9 
10 

1 1  
1 1  
1) 

14 
15 
" 
17 
, .  
" 
10 
11 
11 

1) 
14 
15 
" 

REMOTE OPERA flON 

AV5 = averaging on (N = 64) 

Key Name 

zero 27 I'RACf 1 
no. 28 TRAcr 2 

lwo 19 FR�Q 
three lO AMP'D 
four J1 TRIG MODE 
f,ve J1 SWUP TYPE 
si� JJ SWP MOO( 
seven H SWP TlM£ 
e'ght J5 DEfINE MATH 
n,ne " STORe DATA 
decimal 37 DISPLAY FCTN 
minus J8 INPUT 
backspace J9 SCALE 
sohkey 1 (top) 40 MKR 
softkey 2 41 MFASR CAl 
softkey 3 41 (nol used) 
softkey 4 " SAVE 
50ftkey S " RECAll 
mftkey 6 " SPCI. fCTN 
50ftkcy 7 " IUS BW 
50ltkey 6 " AVC 
TRIG/RESET 48 ATTfN 
ENTRY OFf " LENGTH 
LOCAL 50 PLOT 
MARKER/ENTRY KEY " MKR -
INCREMENT 
DECKEMENT 

Enter two numbers 
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DUMP CHARACTERS (DC H) 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 ASCII information will be 
returned if the display is NOT in polar format: 

1) Reference level for Ir<lce 1 
2) Amplitude level for tr<l<:e 1 
3) Reference level for trace 2 

41 Amplitude level for trace 2 

51 Marker frequency for tr<l<:e 1 
61 Marker amplitude for trace 1 
7) Marker frequen<:y for Irace 2 
8) Marker amplitude for trace 2 

9) Starl frequen<:y for trace 1 
10) Stop frequency for tra<:e 1 

11)  Starl frequen<:y for tra<:e 2 
12) Stop frequency for trace 2 

13) Source amplitude (if not in alternate sweep) 
14) Delay aperture (if DSPLY feTN is DELAY) for the active Irace 
15) Entry block information (if bus diaanoSlics are enabled) 

Example: 

10 
20 'DCH', Dump Characters program 
30 
40 DIM BhS{"'5X40j,US(300j,ES(26j 
50 Adrs =711  
60 ASSICN @Adrs TO 711 
70 
80 -POLAR DISPLAY FUNCTION 
90 

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

1) Full scale level 
2) Phase reference 
J) Reference position 
4) <null> 
5) Marker frequen<:y 
6) Malker 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. 

100 OUTPUT @Adrs;"JPR;ST1;TR1;OF4;TKM;DMS;" 
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1 1 0  ENTER @Adrs;X,y,Z,ES Status read to make sure all commands 
120 have been processed & sweep is done 
130 
140 
150 
160 

OUTPUT @Adrs;"ASL;" 
WAIT .1 

170 COSUB CeLcharacters 
180 

Auto scale the screen display 
Allow time to update picture 



190 PRINT "Full scale: ";BfrS(1) 
200 PRINT "Phase Reference: ";BfrS(2) 
210 PRINT "Reference position: ";BfrS(3) 
220 PRINT 
230 PRINT "Marker frequency: ";BfrS(5) 
240 PRINT "Marker amplitude: ";BfrS(6) 
250 PRINT "Marker phase: ";BfrS(7) 
260 PRINT 
270 PRINT "Start frequency: ";BfrS(9) 
280 PRINT "Stop frequency: ";BfrS(10) 
290 PRINT "Source ampl itude: ";BfrS(13) 
300 STOP 
310 
320 Get_characters: ! 
330 OUTPUT @Adrs;"DCH;" 
340 ENTER @Adrs;U$ 
350 FOR 1 = 1  T0 1 5  
360 IF POSCUS,",") THEN 
370 Bf,SCI)� USI1,POSCUS,","J-1) 
380 U S � USIPOSCUS,",")+ 1 1  
390 ELSE 
400 BfrS(I)= US 
410 END IF  
420 NEXT I 
430 RETURN 
440 
450 END 

Result: 

Full scale: fUll SCALE 2.5000 
Phase reference: PHASE REF O.Odeg 
Reference position: REF POSN O.Odeg 

Marker frequency: MARKER 100 050 OOO.OOOHz 
Marker amplitude: MAC(S21) 646.58E-3 
Marker phase: PHASE(S21) -45.208deg 

Start frequency: START 100 OOO.OOOHz 
Stop frequency: STOP 200 000 OOO.OOOHz 
Source amplitude: AMPTD 1 5.0dBm 

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

HP3577A, TESTSET (or < N U ll » , 
< Software revision> 

The "TESTS ET" string is present if the H P  35677A or 
HP 35677B S·Parameter Test Sets are connected to the 
H P  3577A 

BUS DIAGNOSTIC MODES There are three bus 
diagnostic modes. They are: 1 )  BOO = Bus Diagnostics 
Off; used for best programming speed. 21 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 SD2 ate 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 i f  the HP 3577A were being operated from 
the front panel. 

DATA FORMATS. The H P  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). In 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 cam· 
posed of data and an end of record terminator. When 
loading data the HP 3577A accepts commas, CR and 
IF as delimiters between data points. No end of record 
symbol is required; the instrument will respond to EOI. 
No more than one delimiter is al lowed between 
numbers; CR/lF is considered a single delimiter. Spaces 
between and within numbers wiJl be ignored. 

FM2 is the M 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: 

S E E E E E E E E E E EMFFF FFFFfFFFFFFFFFFF FFFFFFFFFFFFFFFF FFFFFFFFFFFFFFFl 
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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: M is a "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) 

FMJ is the 32 bit floating point binary used by the HP 3577A fast processor. This format appears 
as follows: 

MFFFFFFFFFFfFFFf SFFFFFFl E E E E E E E E  

where: M i s  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 .1 fffff .. 
All ones represents - 1.0 (i.e .. normalized to 1). 



In either of the the binary data formats the header NI 
must precede a binary load so that the HP 3577A can 
recognize (he 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 (ASCII loads only) 
3) Device Clear 
4) Pressing the LOCAL front panel key 
5) Addressing the HP 3577 A 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: 

CW: 1 
UN: Sweep Resolution 
LOG: 401 
AL T: 401 
AMP: Number of steps/sweep plus 1 

END OF INFORMATION The bus management line EOI 
(end or identify) will be pulled by the H P  3577 A 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 ENC (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 OUTPUT 711,"ENC If "; 
20 OUTPUT 711 USINC "r.W";Cmnd�rray(·I;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. 

Opening quote indicates that text 
follows. 

1-8 The softkey number on which to display 
the message. If the f i rst 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. I f  the text is 9 to 1 6  characters the 
text will be divided into 2 lines with 8 
characters on the first line and the re
mainder on the second tine; the 2 lines 
wit !  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 10 get two in its pro
gram line (resulting in one on the HP 
3577 A screen). 

Closing quote mark. 

<delim> This delimiler 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 ANNOT A liON. 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 
user to provide text strings and to specify on which of 
twelve lines it will appear. These lines are located in  
the graticule area; four near the top, four in the mid
dle, and four near the bottom. They are located such 
that there is no interference with the message block in 
which errors and warnings are displayed. 

1-12 

text 

The display line number on which the 
annotation is to be displayed. I f  the 
first character is not numeric, line 1 
wil l  be assumed. 

Up to 40 characters of ASCII text. The 
carriage return character code is unac
ceptable and wil l  be translated to a 
left arrow if used. The format to be used is as follows: 

ENA 

3·26 

Enter annotation bus mnemonic. 

Opening quote indicates that text 
follows. 

<delim> 

Closing quote marks. 

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

Example: 

1 0  
20 
30 
40 
SO 
60 
70 
80 
90 
100 
1 1 0  
120 
130 
140 
150 
1 60 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 

'ENA':ENM' Use of Enter Annotation and Enter Menu 
t 'CKB','DKY' Use of Clear Keyboard and Dump Key 

Adrs =711 
ASSIGN @Adrs TO Adrs 
OUTPUT @Adrs;"ANC;MNC;" 

! Next, define the annotation and menu 

Clear annotation and menu 

OUTPUT @Adrs;"ENA;""2 
OUTPUT @Adrs;"ENA;""4 

Special Test""" 
Select appropriate MENU KEY '''''' 

OUTPUT @Adrs;"ENM;""1 CONTINUE""" 
OUTPUT @adrs;"ENM;""4 TEST FAILED'''''' 
OUTPUT @Adrs;"ENM;""8 ABORT"" " 

t Note that a pair of double quotes must be used to send 
t one double quote mark (") at execution time. To get a 

double quote to appear in the H P  3577A screen annotation, 
4 double quotes ('''''''') must be written into the program_ 

LOOP 
OUTPUT @Adrs;" MN1;AN1;" 
OUTPUT @Adrs;"CKB;" 

LOOP 
OUTPUT @Adrs;"DKY;" 
ENTER @Adrs;KeY,Knob 

Turn annotation & menu on 
Clear the keyboard buffer 

Read the keyboa rd 

EXIT IF  Key = 1 3  OR Key = 1 6  OR Key=20 
IF  Key < >-1 THEN BEEP -1  = no key pressed 

END LOOP 
OUTPUT @Adrs;"MNO;" 
SElECT Key 
CASE 1 3  

OUTPUT @Adrs;"ENA;""S 
CASE 16 

OUTPUT @Adrs;"ENA;"" S 

Turn menu off 

CONTINUE key pressed""" 

TEST FAILED key pressed'''''' 



380 
390 
400 
410 
420 
430 
440 
450 

CASE 20 
OUTPUT @Adrs;"ENA;""S 

END SELECT 

WAIT 2 
OUTPUT @Adrs;"ENA;"" 5""" 
OUTPUT @Adrs;"MN1;" 

460 END lOOP 
470 
480 END 

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. 

The format to be used is as follows: 

ENG Enter Graphics bus mnemonic. 

/1 

<0-923 > 

Indicates binary words to follow, 

Starting address within annotation 
block where 1 34SA commands are to 
be placed. Sent as a 16 bit binary 
number, MSB first. 

Example: 

1000 
1010 ! 
1 020 

Use of Enter Graphics 
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ABORT key pressed""" 

Clears the message 
Turn the menu back on 

1 345A Sent as 16 bit binary words, MSB first. 
commands The commands for the H P  1 345A 

Digital Display are binary commands. 
When the ENe command is used the 
HP 3577A will pass these commands to 
the display section. Appendix B is a 
quick reference programming guide for 
the H P  1 34SA. The JUMP command is 
not allowed. The carriage return 
character wil l  be translated into a left 
arrow. Memory capacity is 924 com
mands. 

< E O I >  End Or Identify will be sent with the 
last data byte to indicate the end of 
the sequence. 

1 030 
1040 
1050 
1060 
1070 
1080 
1 090 

COM INTEGER Cmnd_arraY(0:20),Array_indx,Disp_adrs,Array_ length,@Adrs 
I NT EG E R Plotx,Movey, Ploty, SeLcmnd, T ext(1 :5),Es 
INTEGER I ,J ,K 
Array_length = 20 
Array_indx = 1  
Disp_adrs= O  
Adrs = 711 

1100 ASSIGN @Adrs TO Adrs 
1110 
1120 
1130 
1 1 40 
1150 ! 
1160 ! 
1 1 70 
1180 
1190 
1 200 ! 
1210 
1220 ! 

OUTPUT @Adrs;"IPR;ANC;" 
OUTPUT @Adrs;"AN1;" 
OUTPUT @Adrs;"TR1;DFO;GRO;CHO;" 

Define the annotation commands 

Clear state and annotation 
Turn the display ON 

The PLOT command for the display: DOOy pddd dddd dddd 

Where: y = 0 for x definition; 1 for y definition 
p = 0 for 'pen up'; 1 for 'pen down' 
d = location in range 0 to 2047 
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1230 ! 
1 240 
1250 
1260 
1270 ! 

1 280 ! 
1290 ! 
1300 
1310 
1320 
1 330 
1340 
1350 
1 360 ! 
1370 ! 
1380 ! 
1 390 ! 
1400 ! 

1410 ! 

1420 ! 

1430 ! 
1440 ! 
1 450 ! 

1460 ! 

1470 ! 
1 480 
1 490 
1 500 ! 
1510 ! 

1520 ! 
1530 ! 

1540 
1550 ! 
1 560 ! 
1 570 
1 580 ! 
1 590 ! 
1600 ! 

1610 ! 
1620 ! 
1630 ! 
1640 ! 
1650 
1660 ! 

1 670 
1680 
1690 
1 700 
1710 
1720 
1730 ! 
1740 ! 
1 750 
1 760 
1770 
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Plotx = O  
Ploty =6144 
Movey= 4096 

The SET CONDITIONS command for the display: 

011 i i-I 10-w w-

Where: i defines the line intensity 
00 - blank 
01 - dim 
1 0  - half bright 
1 1  - full bright 

1 defines line type 
00 - solid line 
01 - intensified end points 
1 0 ·  long dashes 
11 - short dashes 

w defines writing speed 
00 - 0.20 inches per microsecond 
01 - 0.15 " " "  
1 0 - 0.10 " "  " 
11 - 0.05 " " "  

SeLcmnd = 30744 

The TEXT command: 010s srre cccc cc cc 

Where: s defines character size 
00 - 1 .0X 
01 - 1.SX 
10 - 2.0X 
11 - 2.SX 

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 in/us 

o - Use previous size and rotation 
1 - Use new size and rotation 

c - character code (see table in appendix) 

Text(1 ) = 1 6384 
T ext(2) = 1 8944 
Text(3)=21504 
Text(4)= 24064 
T ext{S) = 22528 
Es= 256 

Plot a square on the HP 3577A screen: 

Sqr:DATA 100,100 
DATA 100,1000 

! size is lX and rotation is 0 deg 
! size is l.5X and rotation is 90 deg ! size is 2.0X and rotatioo 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 COOfdinate for lower left corner 
! upper left 
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1 780 
1 790 
1800 t 

DATA 1000,1000 
DATA 1000,100 

! upper right 
t lower right 

1810 ! Since the display units are not equal (i.e., V·axis 
1820 ! units are V. the size of the X·axis units on the 
1830 ! display). the V-axis units should be divided by .75 
1840 ! to get a true square. 
1850 ! 
1 660 
1870 
1880 
1890 
1900 
1910 
1920 
1930 
1940 
1950 
1960 
1970 
1980 ! 
1 990 ! 
2000 1 
2010 ! 
2020 
2030 ! 

V _axis-3cale=.75 
READ XO,YO 
CAll Add_cmnd(SeL....cmnd) 
CAll Add_cmnd(XO+ Plotx) 
CAll Add_cmnd(YO/Y _axis�caJe+ Movey) 
FOR 1 = 1  T0 3 

READ X,Y 
CAll Add_cmndCX + Plotx) 
CALL Add_cmndCY/Y_axis-3cale+ Ploty) 

NEXT I 
CAll Add_cmnd(X + Plotx) 
CAll Add_cmnd(YO/Y _axis-3cale + Ploty) 

! read the first paint 
! initialize SET CONDITION 
1 move to starting point 

! plot to starting pt 

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

Message$="HP3577 " 

2040 CAll Add_cmndCS50 + Plotx) ! define the start of characters 
2050 CAll Add_cmnd(SOO + Movey) 
2060 FOR 1 = 1  TO 4 
2070 CAll Add_cmnd(Textill+ Es+ NUfv1/.Message$)) 1 st character 
2080 ! w/ Es asserted 
2090 
2100 
2110 
2120 
2130 ! 
2140 
2150 ! 
2160 
2170 
2180 
2190 
2200 
2210 
2220 
2230 ! 
2240 
2250 
2260 
2270 ! 
2280 
2290 
2300 
2310 

FOR J =2 TO lEN(Message$) 
CAll Add_cmnd(Text(I)+ NUMCMessage$[J])) 

NEXT J 
NEXT I 

IF Array_indx < > 1  THEN CAll Transfer_cmnd transfer i f  

Array_indx=1 
Cmnd_array(O)= 100 
CAll Add_cmndC1 500+ Plotx) 
CAll Add_cmndC1500 + Movey) 
CAll Add_cmnd(T ext(S) + Es + 1 )  
OUTPUT @Adrs;"ENC NI"; 

necessary 
1 reinitialize buffer 

use address 100 for this buffer 
define starting position for 

! loop 
! character "1" is HP logo 

OUTPUT @Adrs USING "W";Cmnd_array(*);END 

! The following steps will update the two commands which 
! define the starting location of the HP logo. I t  
! demonstrates changing selected commands "on the fly." 

lOOP 

Cmnd_array(1)= JNT(1S00*RND) + Plotx 
Cmnd_array(21= JNT(1900*RND)+ Movey 
OUTPUT @Adrs;"ENCNI";  

! Update new starting 
! position for logo. 
! Update new x,y 
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2320 OUTPUT'@Adrs USING "#,W,W, W";Cmnd_array(0J.Cmnd_array(1) 
,Cmnd_array(2);E NO 

2330 
2340 
2350 
2360 
2370 ! 
2380 
2390 ! 
2400 
2410! 
2420 
2430 
244{) 
2450 
2460 
2470 
2480 
2490 
2500 
2510 
2520 ! 

WAIT .1 
END LOOP 

STOP 

END 

The following subroutine adds 1 345A Display commands to 
Cmnd_array until it contains 20 (Array_length) elements. 

SUB Add_cmnd(INTEGER Value) 
COM INTE G E R  Cmnd_array(·),Array_indx,X,Array_length,@Adrs 
Cmnd�rray{Array _indx) = Va lue 
Array_indx = Array_indx + 1 
I F  Array_indx>Array_length THEN 

CAll Transfer_cmnd 
Array�ndx=1 

END If 
SUBEND 

2530 ! Send Cmnd_array to HP 3577A 
254{) 
2550 SUB Transfer_cmnd 
2560 COM INTEGER Cmnd�rraY{·l.Array_indx,Disp_adrs,Array_ 

leng th,@Adrs 
2570 Cmnd_array{O)= Disp_adrs 
2580 OUTPUT @Adrs;"ENGNI"; Send ENG and III 
2590 OUTPUT @Adrs USING "#,W";CmnLarral,{-);END! send array 
2600 FOR K = O  TO Array_length Clear out Cm�array 
2610 Cmnd_arra'y(K)=O 
2620 NEXT K 
2630 
264{) 
2650 SUBEND 

! Redefine display 
memory address for 
next transfer. 

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

3) The entry block 
4) The marker data 

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 
Graticule Off 
Characters On 
Characters Off 

GR1 

GRO 

CH1 

(HO (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 RH and /DIV messages and their values 
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The following screen features have their own on/off 
commands: 

1) Trace data (the traces themselves; TR1 DFO and 
TR2 DFO) 

2) Trace reference lines (TRl 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. 
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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 CONOfTION 
FUNCTION 

without test set With test set 

TRACE 1 Active "me 
TRACE 2 OH "me 

DISPLAY FUNCTlON log magnitude same 

INPUT def. (both traces) R 521 (B/R, test set fwd) 
user defined input F3 "me 

SCALE (log mag) 
Reference level 0.0 dBm 0.0 dB 
IDIV 10.0 dB "me 
Reference position 100 % "me 
Reference line 00 "me 

SCALE (linear mag) 
Reference level 0.0 Volts 0.0 units 
/DIV 100 mV l00E-3 units 
Reference position 0.0 % same 
Reference line 00 same 

SCALE (phase) 
Reference level 0.0° 0.0" 
/DIV 45 degrees same 
Reference position 50 %  same 
Reference line 00 same 
Phase slope (Trc 1&2) On, O.Oo/span same 

SCALE (polar) 
Full scale 1.0 Volts 1.0 units 
Phase reference 0.0" "me 
Reference position 0.0" same 
Reference line 00 same 
Phase slope (Trc 1&2) On, O.OO/span ",me 

SCALE (real & imaginary) 
Reference level 0.0 Volts 0.0 units 
/DIV 200 mV 2OOE-3 units 
Reference position 50 %  same 
Reference line 00 same 
Phase slope (Trc 1&2) On. O.O"/span same 

SCALE (delay) 
Reference level 0.0 5 same 
/DIV 100 IlS same 
Reference position 50 %  same 
Reference line 00 "me 
Phase slope (Trc 1&2) On, O.Oo/span "me 

MARKER (Both traces) 
Marker 00 "me 
Position Bin 200 same 
Offset (Mag. freq 5Wp) 011, 13.01 dBm Off, 0.0 dB 
Freq Ollset (X-axis) 0.0 Hz 0.0 Hz 
Offset (Mag, amptd swp) Off, 1101 dBm Off, 0.0 dB 
Amptd Offset (X-axis) 13.0 dBm 13.0 dBm 
Target 10.01 dBm ·lOdB 
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STORE 

User def equation R "me 

OEANE MATH 

Kl real 1 "me 
Kl imaginary 0 "me 
K2 real 50 "me 
K2 imaginary 0 "me 
K3 real 75 "me 
K3 imaginary 0 "me 
>1 (BIR}{Kl·BlR) "me 
F2 AIR "me 
F3 (Kl + F2)(Kl·F2) same 
F4 K2"F3 same 
F5 KJ"F3 same 

SWEEP TYPE linear (ireq) "me 
Sweep direction Up (left to rignt) same 

SWEEP MODE Continuous "me 

SWEEP TIME (linear swp) 1.cro s "me 
(amplitude swp) 0.050 s/step "me 
(manual swp mode or CW) 0.050 s/step same 

FREQUENCY 
Start ireq (linear swp) o_cro Hz 100 kHz 
Start freq (log sweep) 5O_cro Hz 100 kHz 
Stop frequency 200 MHz same 
(enter frequency 1 00  MHz 100.05 MHz 
Frequency span 200 MHz 199.9 MHz 
(enter Ireq step size 1.0 MHz "me 
Freq sweep resolution 401 points/span "me 

AMPUTUOE 

Source amplitude ·10.0 dBm +15.0 dBm 
Amplitude step size 1.0 dBm "me 
Start amplitude -40.0 dBm "me 
Stop amplitude 0.0 dBm +15.0 dBm 
Steps/sweep 100 "me 

TRIGGER MODE Free run """ 

RESOLUTION BANDWIDTH 1 kH1. "me 
Settling time for: 

Res BW = 1kHz 22 ms "me 
Res BW = lOO Hz 55 ms "me 
Res BW = 10 Hz 370 ms "me 
Res BW = 1 H, 3.707 s "me 

AVERAGING Off "me 

INPUT AnENUAOON 

Input R 20 dB same 
Input A 20 dB same 
Input B 20 dB "me 

INPUT IMPEDANCE 

Input R 500 "me 
Input A 500 "me 
Input B 500 same 

INPUT LENGTH 

Input R On. 0_0 meters On. 1.3 meters 
Input A On, 0.0 meters same 
Input B On. 0.0 meters same 
Step size '_0 meter "me 
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THE STATUS BYTE 

The Status Byte is an 8 bit word that the HP 3577A will 
dump on the HP-lB when it is serially polled. The state of 
each bit indicates the status of an internal HP 3577A 
function. 

BASIC example: HPl example: 
rds (711)-5 Var=SPOLl(711) 

STATUS BYTE BIT NUMBERS 

87 B6 85 84 BJ 82 81 BO 

87: Not used 

86: REQUIRE SERVICE, RQS. Set when the HP 3577A pulls 
the SRQ line. Cleared along with the SRQ line when a 
serial JX'l1 is performed. 

as: ERROR This bit reflects the logical OR of all error cOl'lcli· 
lions in the imwmenl. An SRQ is generated 00 the rising 
edge of any of these error conditions. The error conditions 
include all HP-IB 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 whenevef the error 

conditions clear (Le., it won't stay set until the poll occurs� 
It is also cleared by a dump status command (OMS) when 

tne user receives tne error information (if all hardware er
ror bits are clear� Four Ieve[s of masking are provided for 
the user to select what type of programming errors will 
be reported by the error bit. See MASK[NG THE STATUS 
BYTE. 

84: 

BJ: 

B2: 

B1: 

READY (for HP-[B commands) Set when the HP-I ll input 
buffer is comp[etely 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 dear until command processing is 
complete. 

KEY PRESSED/SRQ If unmasked. this bit wi11 be set when 
a key is pressed or tne knob is tumed. A[so, this bit is set 
when the HP JSn A receives the "SRQ" command on the 
bus. The set condition is cleared by a serial poll. 

MEASUREMENT COMPLfTE Set when sweep completes. 
Cleared by the start of a new sweep 

DATA AVAIlABLE Instrument will outpUt data when ad
dressed to talk. Cleared by the handshake of the last byte. 

B" 
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DATA TRANSFER COMPLETE Set after the HP JSnA 
Nndshakes the last data byte in a dump. Primarily design
ed for plotting. Cleared by a serial poll if it is unmasked, 
or upon 81 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 coo

dition clears. 

MASKJNG 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 ASCII. The mask byte 
definition is as fo(fows; 

0 
B7 (not used) 
" (II.Q5) not mask able 
OS (Error) mask 85 enable 85 SRQ 
.. (Ready) mask B4 enable B4 SRQ 
B3 (Key/SRQ) mask B3 enable B3 SRQ 

B2 (MEAS DONE) mask 112 enable 82 SRQ 

" (DATA AVAIl.) mask 81 enable 01 SRQ 
BO IXFER DONE) mask BO enable 80 SRQ 

In the default instrument state SQM = 0 (all bits masked). 
Pressing INSTR PRESET or sending !PR over the bus will 
set SQM = o. 

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 ErrOl'5 and wamings will be reported 
ER3 Err()(5, 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: 

Input(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 
200 computers. The first program demonstrates the fastest 
measurement technique for any display function except 

group delay (with the appropriate changes in line 300 to 

change from OF7 (default) to OF_ and line 610 to print 

the correct units after the value of the data dumped). The 
second program is an example demonstrating the fastest 
way to make group delay measurements. 

10 
20 
30 
40 
50 

60 

70 
80 

90 
1 00  
1 1 0  

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 
3BO 
390 
400 
410 

420 
430 

440 
450 

460 
470 
4BO 
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This program demonstrates the fastest possible single--

point (CW) measurements that the HP 3577A is capable of. 

ASSIGN @Na TO 711 
ASSIGN @NiLJlOfmt TO n1 ;FORMAT OFF 

Meas_complete= 4  

Pass = O  

ClEAR @Na 
OUTPUT @Na;"IPR;" 

! Initialize the bus 
! Preset the instrument 

Turn characters and bus diagnostics off to improve speed 

OUTPUT @Na;"CHO;BDO;" 

Set the data transfer format to 64 bit binary (IEEE) 

OUTPUT @Na;"FM2;" 

Select single sweep mOOe to improve speed 

OUTPUT @Na;"SM2;" 

Select CW sweep type (fastest methOO for making single 
! point measurements) 

OUTPUT @Na;"ST5;" 

Set up measurement conditions 

OUTPUT @Na;"SAM - 6  OBM;TR1;BW4;UOI B/R;TSF;" 

Freq = RNO-Z.OOE+8 Select a random frequency 

OUTPUT @Na;"SFR";Freq;"HZ;" 
OUTPUT @Na;"TKM;" 1st meas is done with TKM 

lOOP 
Starttime= TIMEDATE 
Oldfreq � Freq 

Freq = RNO-2.00E + 8  ! Select next random frequency 

Next, go to the new frequency and begin settling, 
then dump the marker data from the last measurement 

OUTPUT @Na;"SFR";Freq;"HZ;RST;OM1;TRG;" 
I 

Note that TRG (trigger the new measurement) will not 
occur until settling is complete. 

I 
ENTER @Na USING "%,2A";JunkS 
ENTER @N�nofmt;Y 

gets "NI" characters 
! gets marker data for Oldfreq 



REMOTE OPERATION 

490 Star1-meas=TIMEDATE 
500 
510 Next, wait for the data to be taken. Data analysis 
520 may be performed here, while waiting. 
530 
S40 REPEAT 
550 Stat= SPOWn1) 
560 UNTil BINAND(Stat,Meas_complete) 
570 Stoptime=TIMEDATE 
580 Measure_time= INT« Stop_time-StarLJneasY10CX>+.5 
590 Time= INT« Stoptime-StarLJime)"10CX>+.5 
6(X) DISP "PASS ";Pass;", TOTAL TIME = ";Time;"msec Measurement =";Measure_time;"msec" 
610 PRINT "FREQ: ";0Idfreq/1.E+6;"MHz, Y: ";Y;" dB" 
620 Pass = Pass + 1 
630 END LOOP 
640 END 

10 ! This program demonstrates the fastest possible S-point 
20 group delay measurements possible on the HP 3577A. 
30 
40 
50 
60 
70 
80 
90 
100 
1 1 0  
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 

! Data can be dumped by moving the marker Of dumping the 
trace. 

OPTION BASE 0 
DIM Mko(5) 

DIM Trace(100) 
ASSIGN @Na TO 711 

Array holding the 5 marker values for the 
filter to be tested 

Array holding the 100 trace data points. 

ASSICN @Na-"ofmt TO 711; FORMAT OFF 
Readyjit=16 
Meas_complete = 4 
Pass=O 
AnswerS = "M" 
INPUT "Dump Trace (T) or Dump Marker (M): ",AnswerS 
IF (AnswerS(1.1]="T") OR (AnswerS[1,1]="t") THEN 

PRINT "Will use Dump Trace" 
Dump_trace=1 

ELSE 
PRINT "Will use Marker Dump" 
Dump_trace = 0 

END IF 
Startuptime= TIMEDA TE 
CLEAR @Na 
OUTPUT @Na;"IPR;" ! Preset the instrument 

! Turn off characters and bus diagnostics for greater speed 

OUTPUT @Na;"CHO;BOO;" 
IF Dump_trace THEN 

OUTPUT @Na;"FM2;" 
ELSE 

OUTPUT @Na;"FM1;" 
END IF  

! Use 64 bit binary data fonnat 

! The marker will be dumped in ASCII 

380 ! Select single, linear sweep and delay (display fctn. 1)  
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OUTPUT @Na;" SM2;ST1;TR1;DF1:" 
390 
400 
410 
420 
430 
440 
450 

OUTPUT @Na;"SAM 0 DBM;TR1;BW4;UDI SIR" ! 
OUTPUT @Na;"RS2;" 

Measurement set up 
Reduced sweep res improves speed. 
HP 3577A will  change its delay 
aperature to 2% of span and beep. 

460 Set up the freq definition for a 10.7 MHz bandpass filter 
470 
480 OUTPUT @Na;"FRC 10.7 MHZ;FRS 45 KHZ;STM 0.1 SEC;" 
490 OUTPUT @Na;"TKM;ASl;" ! Sweep and autoscale for onlookers 
500 REPEAT ! Wait for end of measurement 
510 Stat= SPOLl(711) 
520 UNTil B1NAND(Stat,Ready_bit) 
530 OUTPUT @Na;"TKM;" 
540 Starttime= TIMEDA TE 
550 PRINT "Initial ization time: "INT( TIMEDATE-Startuptime)* 1(00);"msec" 
560 LOOP 
570 REPEAT ! Wait for end of measurement 
580 Stat= SPOLL(711 )  
590 UNTIL BINAND(Stat,Ready_bit) 
600 Swptime= TIMEDATE 
610 
620 Now the data is taken and a new filter may be selected 
630 ! for testing. This selection may occur while this data 
640 is being dumped 
650 ! 
660 IF  Dump_trace THEN 
670 
680 ! Dump the entire trace. Assume that the prOgram 
690 ! processes the data during the Donemkr interval that 
700 ! currently displays how long this took. 
710 
720 
730 
740 
750 

OUTPUT @Na;"DT1;TKM;" 
ENTER @Na USING "%,2A";JunkS 
ENTER @Na_nofmt;Trace(°) 

! dump trace & take new meas 
! Gets the " NI" 
! Gets the trace data 

760 ! The "Take Measurement" command in line 720 is 
770 ! executed as soon as the "Dump Trace" is complete 
780 ! (when the computer has entered it; i.e., now). 
790 
600 ELSE 
810 ! Send the commands to dump data at 5 marker 
820 ! postions. Then enter them one at a time. 
630 
840 OUTPUT @Na;"MKP 23;DM1;MKP 33;DM1;MKP 50;DM1;MKP 67; 
DM1;MKP 77;DM1;TKM;" 
650 ENTER @Na;Mk«l) 
860 ENTER @Na;Mkr(2) 
870 ENTER @Na;Mkr(3) 
880 ENTER @Na;Mkr(4) 
890 ENTER @Na;Mkr(5) 
900 END I F  



910 Donemkr: 
920 $toptime== TIMEDA TE 
930 Time_to.--Sweep= INT((Swptime-Starttime)�1000} 
940 Time_ta_dump: INT{(Stoptime-Swptime)"1000) 
950 Time_total: I NT{(Stoptime-Starttime)"1000) 
960 DI$P "PASS ";Pass;" , SWEEP TIME = ";Time_to-sweep;"msec 
Dump= ";Time_to_dump;"msec TOTAL = ";Time_Iatal;" msec" 
970 Pass = Pass + 1 
980 5tarttime= 5toptime 
990 END lOOP 
995 END 

REMOTE OPERATION 
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This section of the manual is an alphabetical listing of 
the hard keys 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 ;s referring to this section for details. 
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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 + 1 5  dBm in 
.1 dBm steps; the default value at power-on is -10 dBm 
without a test set and + 1 5  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 OAT A 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 
� 4VpI<. I f  the source TRIPs, the user is directed by a 
screen message to press the AMPTD hard key in the 
SOURCE section of the front panel. This displays the 
menu containing the softkey label "ClEAR TRIP." Press
ing CLEAR T R I P  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 AMPLITUOE SWEEP) used 
to change the value of the sweep parameter START 
AMPLITUDE. The default value for start amplitude is 
- 4OdBm. The allowable range is the same as the range 
of the source output amplitude, -49 dBm to + 1 5  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 4-1: 

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 H P  3577A. 
With a test set, the default value is + 1 5  dBm. The 
allowable range is the same as that of the source out
put ampl itude, -49 dSm to + 1 5  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) 
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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, SO, 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. 
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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 
(SOO or 1MO) and two possible input attenuations (adS 
or 20dS). When the instrument is PRESET all channels 
revert to the default values: 500 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 OdB. The 
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following table lists the signal levels at which overload 0 
occurs for any combination of input attenuation and I!::;;;;;:;;;;;:;;;;;:;;;;;:;;;;;:;;;;;:;;;;;:;;;;;:;;;;;:;;;;;:;;;;;:;;;;;:;;;;;:;;;;;�:!::::::!::!:::�=:!.I 
impedance: 

OVERLOAD SIGNAL LEVELS 

INPUT 
INPUT IMPEDANCE 

ATTENUATION son 'Mn 

20 dB o dRm 13 dRV (224 mY) 

O dB -20 dBm -33 dBV 122.4 mY) 

All the front panel connections of the HP 35677A 
S-PARAMETER TEST SET have a characteristic im
pedance of son. If a 75fl characteristic impedance is 
required, we recommend using the H P  356776. 

To modify the impedance and attenuation parameters: 

1 .  Press the ATTEN hard key 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 MO when 
the signal level is � 1 .1Vp�. 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 4-3. 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) + � x ICURRENTVALUE) 
N N 

4-3 
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I f  N is 256, the new sweep data is weighted by '/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 v. and the 
current data by 3f4; 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 (multipl ies) 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 
H P  3577A uses this method because it displays a use
able trace faster than i f  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 AVC 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 CONTINUOUS 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. 

DATA ENTRY 

DATA ENTRY 

0 8 8 (Q)  .. · .. ·· 0 0 • .. · · 0  

8 0 0 @  
0 8 0 �  � � 
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Figure 4-5 ________________ _ 
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 i n  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. 



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. 
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There are four registers used to STORE trace DATA. 
They are called 01, D2, 03, 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. 
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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. 
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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 DEF INE  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 block 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-l, 
the three constants (K-l, 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 + O.Oj F1 � IBIR�IK1-BIR) 
K2 � 50 + O.Oj F2 AIR 
K3 � 75 + O.Oj F3 IK1 + F2�IK1-F2) 

F4 K2'F3 
F5 KJ-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 M E A S U R E M E N T  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 hardkevs 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 
FCTN 

SCALE 

MKR 

define screen trace in terms of how 
the complex data is interpreted 
(LOG MAC, PHASE, CROUP DELAY, 
etc.) 

define graticule scale (REF LEVEL, 
IDIV, etc.) 

(marker) read data from the 
displayed trace 



MKR 
-

STORE 
DATA 

MEASR 
CAL 

DEFINE 
MATH 

(marker goes into) enter data using 
the position of the marker 

store complex data as defined under 
the INPUT hard key 

normalize or do partial (two term) 
or full (three term) error correction 
of one-port measurements 

define three constants and five 
functions 

DISPLAY FUNCTION 

o 

,� 
�. 

"" 
�. 

-

� 

-

,�. 

�, 

-

D D 
D 
D D 
D 
D 
D 

Figure 4_'. ________________ _ 
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, LOC 
MAC is the active DISPLAY FUNCTION. I f  not already 
bright, pressing this softkey defines the y-axis as log 
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magnitude. It does not accept data entry. The default 
SCALE parameters for LOG MAGNITUDE are: 

R E F  LEVEl: OdBm 
IDIV : 10dBm 
RH 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 OdBm 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 RH POS. At this point data 
may be entered for the reference position. 

LINEAR MAGNI TUDE 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 MAC is selected the SCALE 
parameters change to the following: 

RH LEVEl: O.OV 
IDIV: 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: 

RH LEVEl: 0.0 deg 
IDIV: 45 deg 
RH 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 DSPL Y 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. I n  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. 

4-7 
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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 (dlj)/df). I n  the H P  3577 A this is approximated 
by using the function tJ.1j)/(il.f X 360). The user selects 
the DElAY APERTURE (ilt) in % of span (frequency) 
from a menu. The H P  3577A calculates the change in 
phase for the specified aperture and divide illj) by M 
x 360. 

The point plotted is between data points used to cal
culate it. For example, the group delay for 1 00  Hz may 
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be calculated by measuring the change i n  phase be
tween 90 and 1 1 0  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 Ta (group delay) = ilq, (with 
fixed phase resolution) divided by ilL The larger the 
aperture (ilt), the smaller TW 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 4-11. 

To find and/or modify DELAY APERTURE press DSPL Y 
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 

) 



apertures have more of a smoothing effect on the trace 
than smaller apertures. 
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FIgure 4-11 ________________ _ 

Delay aperture is somewhat dependent upon sweep res
olution Ca 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 
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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: 
Press SCALE hard key 

Trace 1 
REF LEVEL 
O.OOOdBm 

EXTERNAL REFERENCE 

This input on the rear panel allows the HP 3577 A to be 
connected to an external frequency reference. When 
a signal is present on this input the EXT R E F  LED in the 
upper right hand corner of the front panel lights. The 
HP 3577 A phaselocks to signals from - 7 dBm to + 1 5  
dBm at any frequency that is the result of dividing 1 0  
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 R E F  LED extinguishes and the HP 3577A beeps as 
phaselod is lost during the switch. 

0 

EXT REF IN __ , \ 
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Figure 4-14, _________________ _ 
FREQUENCY is a hardkey in the SOURCE section used 
to display the menu of softkeys shown above. These 
soft keys 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 ca[[s 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 fu[[ sweep; or you may 
think of it as resetting the (ENTER FREQUENCY and 
the FREQUENCY SPAN. 

If the SWEEP TYPE is lOG FREQ the menu consists of 
the following: 

START FREQ 
STOP 'REQ 
FUll SWEEP 

4-10 

If the SWEEP TYPE is CW or AMPTO the menu con
sists of the fo[[owing: 

'REQ 
STEP SIZE 

If the SWEEP TYPE is AL TERNA TE, 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 LOe FREQ, CW, or 
AMPTO. 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 LOe FREQ, CW, or 
AMPTO. If the frequency span is 0 Hl and sweep time 
is less than 1000 seconds, [he marker position reads in 
units of time. 

(ENTER 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 soft key used to change the 
number of sample frequencies measured by the HP 
3S77A. 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
T ION, 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 8 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 H P  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 

o 

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 LOC and 
LINEAR sweep types, POLAR display function and 
changes the POLAR display graticule to a SMITH chart 
with a softkey in the SCALE menu. 

REFERENCE 

RKtOlngular. Une�r 

RKtOlngul�r. Log 

Pol�r; Smith Chart Of' 

Polar: Smith Chart On 

Flgur� 4-15 ________________ _ 
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FJgure 4-16. ________________ _ 
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. 
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INPUT is a hardkey in the DISPlA Y 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 35677 A/B 
S-parameter Test Set to the HP 3577A changes this 
menu as shown in Figure 4-176. If the test set is used, 
the S-parameters may be turned off with a softkey 
found under the SP(L FCTN hardkey. When the 
S-parameters are turned off, the INPUT menu changes 
to that shown in Figure 4-17 A. 

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 
AIR 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 4-17C. 

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, AIR. and B/R are the S-parameters 511, 521, 
512, and 522. When the USER DEFINED INPUT is ac
tive the softkey label TEST SET FWD/REV appears at 
the bottom of the menu. 



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, 01-04. 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 Tre 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 FWD/REV is a push-push toggle type softkey 
used to select which of the two S-parameter test set 
ports is the source, When FWO 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 O E F  
INPUT softkey is active. 

INSTRUMENT PRESET 

Ii=====-
o • 

F'gur� 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 
following table. 

Tabl� 4-' 

Function Preset Condition 
Withoul lest sel With test sel 

Display function lOll mallnitude same 
Input (both traces) R input 521 
Active trace Trace 1 same 
Scale 10 dB /DIV same 
Reference level O dBm same 

Reference position 100% (for 101 mall) same 
Start frequency O H, 100 kHz 
Stop frequency 200 MHz same 
Amplitude -10 dBm +15 dBm 
Amplitude step size 1 dB same 

Sweep type lin�ar frequ�ncy same 
Sweep time 1 second same 
Sweep mode Continuous same 
Sweep resolution 4Q1 points/span same 
Trillller mod� Free Run same 

R�solution bandwidth 1 kHz same 
Ayeralling Off same 
Attenuation (input) 20 dB (all 3 inputs) same 
Impedance (input) SO ohms (all J inputs) same 
Length R On, 0 meters On, 1 . 3  meters 

Lenllth A On, 0 meters same 
Length B On, 0 meters same 
User del constants " = 1.0 + jO.O same 

K2 "" 50.0 + iO.O same 
K3 :z: 75.0 + iO.O same 

User del functions F1 = (B/R) / (K1-B/R) same 
F2 = AIR same 
F3 = (K1 + F2) I (K1-F2) same 
F4 = K2'n same 

FS = K3'n same 

where F1 converts closed loop gain to open 'oop lain. F2 is input 
reflection (if the test set is confillured forward), F3 conve.ts the 
reflection measurement to normalized impedance lor port 1 of 
the test set, F4 converts normalized impedance to actual im· 
pedance where Za = 500, and FS converts normalized im· 
pedance to actual impedance where Zo = 750. Fo. a more com
plete listing 01 preset parameters, reler to the REMOTE OPERA
TION section. 

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-IB 

4-13 
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HP-IB STATUS 

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 

- - · 0 

'·-0 o 

o -
Figure 4-20 ________________ _ 
The KNOB in the OAT A 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·IB 
address. 
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Flgure 4-2t' ________________ _ 
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 cam· 
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 O. 

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. I f  the current DISPLAY FUNCTION is LOG or 
UN MAG there is no change in the trace with changes 
in LENGTH. 



Preset or default value: D.Om, 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, /-tSEC, nSEC, EXP 

LOCAL 

o • 
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 dip
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 
lime is less than 1(X)() seconds, the marker position reads 
out in units of time. 
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Figure 4-23 ________________ _ 

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 ON/OFF 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 ON/OFF 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 

4-15 



REFERENCE 

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 ON/OFF 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: 

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,I 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 -

1 .  Press D$PL Y FCTN hardkey to display a menu 0 
2, Press the POLAR softkey (if label is not bright) I,!;;============��=�;;:�!:::::J 
3. Press the MKR hardkey to display a menu 
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Figure 4-24 ________________ _ 
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- R E F  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 

I 
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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- (ENTER 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 4-248. 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 T ARCH value entered by 
the user. The default value of the MARKER TARCET 
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 T ARC 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 TARCET value entered by the 
user. The default value of the MARKER TARCET 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 display's 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 4-24C. 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 FREQUENCY is a softkey that also 
appears in the MKR- menu for rectangular display for
mats. I t  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 

o 



Figure 4-25 ________________ _ 
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) 
3. Wait for a full sweep update of the trace 
4. Press the MEASR CAl hardkey to display the menu 
5. Press the NORMlIZE softkey 
6. Replace the barrel with the test device 

o 

. . . . . .  _ . . . . . . . . . .  -. 

F��4-26-------------------
To normalize, the HP 3577 A 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 4-27 
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. 

o 

NOTE 

The HP 3577A does not aflow normalization 
of INPUT expressions other than A,B,R,AIR, 
or BIR. 

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 hard key to display the 
menu 

3. The H P  3577A displays a screen message to 
LEAVE PORT 1 OPEN 

4. Disconnect the cable to PORT 1 

5. Press the CONTINUE CAL softkey 
6. Wait for the HP 3577A to do a complete sweep 
7. The HP 3577A displays a message to INSTAll 

REFERENCE lOAD ON PORT 1 of the HP 
35677 A/B S-parameter test set 
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8. Install a calibrated load of characteristic im· 
pedance on PORT 1 of the H P  35677A/B 5-
parameter test set 

9. Press the CONTINUE CAl softkey 
10.  Wait for the message CAll  BRATION 

COMPLETE 
1 1 .  Reconnect the device to be tested to PORT 1 

When cal ibration is complete the INPUT is the user de
fined function F2, CAll BRA TED 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 "(K1 + F2)f(K1-F2)" 

in the entry block portion of the screen 

The error model expression is M"", •• == 0 +  f"'M�<tu�1 
where 0 is the directivity error term and F is the fre
quency response error term. When calibrated the HP 
3577A displays M.ctu�l= (Mmeas-D1)/F. 

To solve for M.cMI, the HP 3577A stores AIR measured 
with an open termination into 04. Then it stores the 
directivity error term 0 (with the standard load) in 03 
and redefines 04 to be 04-03, the frequency response 
error term F. The user defined function F2 is now the 
calibrated reflection function used to solve for M"tuol; 

F2 = (A/R-D3l/D4 which represents M.ctu•l = (M"",.s-D)/F. 

,+filh,m , 
M Mm ... - 0 1z actual = F where: 

o = n 
F = roc - n A I r. - -oc - R Z = open 

Ftgure 4-28 ________________ _ 

ONE PORT FULL CAL is a softkey label in the MEAS
UREMENT CAll BRA liON menu used to improve return 
loss measurement accuracy. Use of this feature destroys 
the contents of data registers 01 (for trace 1)  or 02 (for 
trace 2l. 03, and 04, 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 
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ask the user to LEAVE PORT 1 OPEN, INST All 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 CAll BRA HO 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 Mm .... ,={D + T�M�c'u.tl I (1-S�M.clu.l) 

where 0 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 M�clu�l= (Mm .... ,-D) I (S�Mmeo> + T). 

To solve for M.Clu.l, the HP 3577A stores AIR measured 
with the open termination in 03. Then it requests the 
short termination and stores (A/R)+ 03 in 04, stores 
(A/R}-D3 in 01 (or 02, depending on the active trace) 
defines K1 = 2 +  iD, and stores Kl"A/R"D3 in 03. Next, 
it requests a standard load and stores 03-A/R"'D4 in 03, 
stores 03/01 (or 02) in 03 (which is now used as the 
error term B), stores Kl" A/R-D4 to 04, stores 04/01 (or 
02) to 04 (now equivalent to the error term C), and 
stores AIR in 01 (or 02) (which is A in the error model 
expression). Finally, it defines Fl = 04* AIR + 03 and 

"�,� :=kt i II �" 
M M�u - 0  '-lz actu.1 = where: � S·Mm • .,. + T 

roe = � I Z = open 

rsc = �l z=o 

0 

T 

s 

= 

= 

= 

r. 
2r"" roe - 11 ( rle + 

r� r� 
211 - rK + r� 

rsc - roe 

r� ) 

FlgtJre 4-29' ________________ _ 
NOTE 

Changing either START or STOP frequencies 
destroys the calibration. Be sure to repeat 
normalization after any frequency modi
fication. 



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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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 4-31). 

Hardkeys are the stenciled keys on the front panel that 
do not change definition. Hardkeys (excluding the 
OAT A ENTRY section) are used to display menus of soft
key labels. Three hardkeys that do not display a menu 
are lNSTR PRESET, lCl, and TR1GfRESET. 
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Figure 4-31 ________________ _ 

MESSAGE BLOCK 

The MESSAGE BLOCK is the area within the graticule 
in which messages appear. See Figure 4-32. These 
messages may be warning, error, or general information 
messages. For a listing of these messages see Appendix 
C. 

Figure 4-32 ________________ _ 
OUTPUT 

The OUTPUT of the H P  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 LOC and ALTERNATE sweep types the amp
litude information does not appear on the screen. 

o 

"" l..� ....... 

Figure 4-33 Output Slgnal lnformiltlon _______ _ 
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 

4-22 

overload occurs, the HP 3577 A 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. 

<========�IIlECEIVEIl=========� 
_ .  

0 --
_ .  

0--
_ .  

0 -

Figure 4-]0. ________________ _ 

NOTE 

If an overload ocwrs 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 1 MU 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 O. 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-I B 

o • 
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FIgure 4035 _________________ _ 

plotter. The plotter must be configured to LISTEN ON
lY and the HP 3577A must be in the TALK ONLY mode 
(press SPCl feTN hardkey, then the T ALKONl Y 
ON/OFF softkey so that "ON" is bright). Connect the 
HP-IS ports of the printer and the H P  3577A with an 
HP-IS 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 H P  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 al lows 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. I f  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) 

"E� LEV"L /DIV ......... ,," .0 700 000.001»<� 
0.000<111 10.000dll .. All (!!"il) _1I.IIIIII<lB 

I 
J , 

I ! 
- - .-

, \ 
1"'''1 10 1150 OOO. OOO'h ,,� 10 7110 000. 000K"l; 

�;o:: •• • 0 . _. \ - ,  " .-

\ 
Figure 4.36 __________________ _ 
CON FIGURE 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 
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hardkey and are not saved with instrument state. See 
DEFAUL T SETUP later in this discussion. 

TRACE 1 LlNETYPE 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 CONFrGURE PLOT softkey 
3. Press the TRACE 1 UNETYPE (if label is not bright) 
4. Modify the value with the knob or arrow keys 

OR 

4. E nter 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 LlNETVPE 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 
LlNETYPE. 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
TERNA T E  SWEEP TYPE), and source amplitude {when 
not in ALTERNATE or LOG SWEE P  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 
llNETYPE. The range of numbers al lowed as data for 
this entry is 0·8. 

PEN SPEED SLOW/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 cm/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 CON FIG 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 UNETYPE = 7 
TRACE 2 LlNETYPE = 7 
TRACE 1 PEN NUMBER = 1 
TRACE 2 PEN NUMBER = 2 
CRATICULE PEN NUMBER = 2 
PEN SPEED = FST 

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 hard key. 

RECALL INSTRUMENT STATE 
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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 lasl 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-IS to default parameters. 
For the HP-IS this means that TALK ONLY is OFF and 
the bus address is 1 1 .  This test may be used if the HP 
3577 A won't respond to key presses and INSTRUMENT 
PRESET and cycling power has not cleared the problem. 
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FIgure 4-38' ________________ _ 
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. 

AUTOMA TIC RESOLUTION BANDWIDTH ON/OFF is 
a fifth softkey in the RES BW menu when the SWEEP 
TYPE is lOC 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 SW. 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 SW = 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. 1f FULL SWEEP is selected 
from the FREQ menu (or if START FREQ is changed to 
5 Hz) AUTO RSW starts by waiting approximately 4 
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seconds for the source to settle. Then the sweep begins 
at 5 Hz with 1 H.l SW and changes to 1 0  H.l BW at 40 
Hz. The cycle continues as described previously. 
When the SWEEP TYPE is Al TERNA TE, 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-IS and a com
puter controller. For more information on entering new 
values for settling time refer to the section on remote 
operation. 

Res 8\11 
1 kH� 

100 H� 
10 Hz 
1 H, 

SettUng time 
22 ms 
55 ms 

370 ms 
3.707 s 
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The HP 35677 AlB is an S-parameter test set built for use 
with the H P  3577 A Network Analyzer. The A model has 
50 0 ports and the B model has 75 0 ports. Frequency 
response for the test set is from 1 00  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-IS 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 H P  35677AfB S-parameter test set is con
nected to the H P  3577A Network Analyzer the INPUT 
menu consists of S-parameters S11 ,  S21, S12, and S22. 
These are defined in terms of receiver inputs and test 
set direction in Figure 2.29. 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, Al TERNA T E  
S W E E P  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 H P  3577 A 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 
TRICfRESET 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 D E F  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 
CAll found in the MEASR CAL menu are meant to be 



used with the H P  35677NB S-parameter test set or a 
similar configuration of power splitter and directional 
bridge, 
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SAVE is a hard key 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-IB to default parameters. For 
the HP-IB this means that TALK ONLY is OFF and the 
bus address is 1 1 .  This test may be used if the HP 3577 A 
won't respond to key presses and INSTRUMENT PRE
SET and cycling power have not cleared the problem. 

SCALE 

o • 
Figure 4-43A _________________ _ 
SCALE is a hard key in the DISPLAY FORMAT section 
of the front panel used to display the menus of softkeys 
shown in Figure 4-436. 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) 

/DlV is a softkey used to to enter a value for the ver
tical scale. The value of IDIV 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%, UN MAG REF POS is 0% (the bot
tom of the graticule). The value of RH pas may be 
changed in the same manner as shown for REFERENCE 
LEVEl. 

REFERENCE LINE ON/OFF 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 RH 
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 R E F  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 dipping 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 ON/OFf 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 
o 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 hard key SCALE is pressed con
tains fULL SCALE instead of R E F  LEVEL To change the 
value of FUll SCALE: 

1 .  Press the SCALE hard key to display the menu 
2. Press the fULL SCALE softkey Of 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 graticu[e. 
Changing the PHASE REFERENCE has the effect of • 



rotating the trace. The value of PHASE RH 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 pas has the effect of rotating the trace and 
reference line. The value of RH pas may be changed 
in the same manner as shown for REFERENCE LEVEl. 

REFERENCE LINE ON/OFF 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 ON/OFF 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 
(AIR) or S22 (SIR) 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,I soft
key in the MKR menu. 
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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 
4-44. 
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F�ure 4·4S-------------------
The eight keys with no stenciling next to the menu area 
of the screen are calJed 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 4-45. 

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. 
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SPECIAL FUNCTIONS 

The SPECIAL FUNCTIONS hardkey in the INSTRU
MENT STATE front panel section contains the softkey 
menus for viewing and modifying the HP-IS address, 
running a CONFIDENCE TEST, turning the beeper on 
or off, and many service diagnostics. -,. D .-� 

, .. LKON!..V D � �  ,- D 'E.' 

IIEEPEA D ON OF� 

"EAVICf; D DU,. 

• PA- D � �, 

D D 
Figure 4-47A 

4-30 

lEY .... JP'lD 
� �, 

.ET'LIP'I� 
� �, 

8YP'I DIAD 
� �, 

,� 
P"" l!;fIN 

lACE .. v. 
'6' 

"''''HPf>DC 
lE'" 

"A'" .u" 
11'" '['" 

.�, 

D DJIIPLAV D I'D! 'E.' 

D DJ8Pt.. .. V D HP-IS 

D HP-re D IIJD ....... L 

D IIOF'WAAE D AEVJ!IION 

D D 
D D 
D D 
D AETU- D 

o 

Figure 4a47B ________________ _ 

HP-IB ADDRESS is a softkey used to view and change 
the address of the H P  3577A on the Hewlett-Packard 
Interface Bus. This address is set at the factory to 1 1  
and may be set to any whole number from ° to 30, in
clusive. INSTR PRESET does not change this value. nor 
does cycling power. This number cannot be changed 
via the HP-IS; it can only be changed manually. To 
modify the HP-IS address: 

1 .  Press the spn FCTN hardkey to display the first 
menu 

2. Press the HP-IS ADDRESS softkey 
3. Enter the new address with the numeric key pad 
4. Press the ENTER softkey 

TALK ONLY ON/OFF is a push-push toggle type softkey 
that changes the HP-IS configuration to TALK ONLY 
(ON) for driving a plotter. TALK ONLY should be turned 
OFF when the H P  3577A is controlled via Hp·IB. 

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 highl ights 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. 
I n  the case of a test failure, refer the problem to a serv
ice repair facility. 

BEEPER ON/OFF 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 thp HP 
3577 A.  The menu items that follow are described brief
ly. For more details on these features and their uses refer 
to the H P  3577 A Service Manual. 



S PARMS ON/OFF is a softkey used to change the IN
PUT definition menu between the S-parameters menu 
to the standard INPUT menu. 

LEVELlNG ON/OFF 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 ON/OFF is a softkey that turns the digital 
filter settling on (default condition) or off. This is used 
for service of the HP 3577 A and should not be changed 
by an operator. This feature is reset to ON by INSTR 
PRESET or power-on. 

SYNTHESIZER DIAGNOSTICS ON/OFF is a softkey 
used to turn on the fractional N synthesizer diagnostics 
for service of the HP 3577 A and should not be changed 
by an operator. This feature's status is reset to OFF by 
INSTR PRESET or power-on. 

TEST PA HERN is a softkey that turns on the digital dis
play test pattern. This feature is used for alignment of 
the screen area of the H P  3577 A. 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, 02, 03, 04, R, A and 
8. 

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 (Iow) 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 3577 A's microprocessor systems. 

SOFTWARE REVISION is a softkey used to display a 
screen message which shows the revision status of the 
operating system. 
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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. I f  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 01 is data register one), R and 01 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: 

, .  Press the STORE OAT A hard key 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 n and the STORE IN REGISTER D_command. 
These two menus alternate until you finish the defini
tion and use the - 0_ 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 & DISPLA Y 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 03; 
if trace two is active then data is stored in 04. 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 03 and the INPUT defini
tion of TRACE 2 becomes 03. If TRACE 2 is active when 
STORE & DISPLAY is pressed the store goes into 04 and 
the INPUT of TRACE 1 becomes 04. 
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NOTf 
Because this feature writes to a data register, 
information stored there is overwritfen and 
lost. 
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SWEEP MODE is a hard key 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. 



Settling is done for the next sweep immediately upon 
completion of the present sweep. Thus the sweep begins 
without delay on the next TRIC/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 model 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. 

O R  

5. Enter a new value with the numeric key pad 
6. Select units from the menu (press a soft key) 

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 
o 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 

o 

Figure 4.S0A _______________ _ 
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SWEEP TIME is a hard key 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). I f  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 LOC 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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FIgure 4-51 ________________ _ 
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 sw 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 

4-34 

trace. With ALTERNATE SWEEP each trace may also 
have different frequency parameters (start/stop. center. 
span), source ampl itudes. 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 INPUTs 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 H P  3577A 
and H P  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, 
DSPL Y FCTN, and selecting any menu item (use of 
POLAR turns trace 1 off). Trace 2 turns on having 
the same start/stop frequencies. ampl itude. band
width and sweep time as trace 1 and both traces are 
swept simultaneously. 

3) Press SWEEP TYPE hardkey. and AL TERNTE 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. 

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 UN FREQ SWEEP. Default 
sweep is from 50Hz to 200MHz. fULL SWEEP is from 
5Hz to 200MHz. 



When LOC FREQ SWEEP is active the RES SW menu 
has an added item called AUTO RSW (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 1Hz RES SW is active 
from 5Hz to 40Hz (4 seconds of settling occurs before 
the sweep begins). Then the HP 3577A switches t010Hz 
SW until it reaches 400Hz when it changes to 100Hz. 
The last switch is at 4kHz where it switches to 1kHz 
RES SW. When AUTO RBW is  ON the RES BW selected 
(bright) is the widest bandwidth the AUTO RBW pro
gresses to; if 100Hz RES SW is selected and AUTO RBW 
is ON, the HP 3577 A does not switch to 1kHz RES BW 
at 4kHz as it would if 1kHz 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. E ither 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 mill ihertz 
resolution. Croup 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 

REfERENCE 

amplitude may be larger than stop ampl itude, 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 

o 

Figure 4-52 ________________ _ 
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 il
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 AL TER

.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, DSPl Y FCTN 
hardkey), and press one of the softkeys other than OFF. 
Trace two and charaters related to it (REF, IDIV. and 
marker information) apppear brighter than trace one 
when the TRACE 2 LEO is itluminated. 
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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). I f  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 H P  3577 A is ready to be triggered 
the WAIT TRrG LED in the SOURCE section of the front 
panel is illuminated. I f  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 H P  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 H P  3577A to take a measurement by preSSing the 
TRIG/RESET hardkey. To use this feature: 

1 .  Press the SWP MODE hardkey to display a menu 
2. Press the MANUAL softkey 
3. Press the TRIG MODE hardkey to display a menu 
4. Press the IMMED softkey 
5. Press the SWP MODE hard key 
6. Move the marker to the point of interest 
7. Press the MKR- MANUAL softkey. The MANUAL 

FREQUENCY changes to that of the marker but no 
measurement is taken 

6. Press the TRIG/RESET hardkey to take the 
measurement 

OR 

7. Enter a new value with the numeric key pad 
8. Select units from the menu (press a softkey) 
9. Press the TRIG/RESET hardkey to take the 

measurement 

TRIGGER I RESET 

o 
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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 
3S77A. 

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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GENERAL INFORMATION 

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-IS 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. 

I WARNING 

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

GENERAL INFORMATION 

POWER REOUIREMENTS 

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 3S77A can be operated from any single phase 
ac power source supplying: 

86V to 1 27V from 48 Hz to 440 Hz 
(11SV Voltage Selector setting) 
o. 
19SV to 253 from 48 Hz to 66 Hz 
(230V Voltage Selector setting) 

Power consumption is less than 450 VA. 

POWER CABLE AND GROUNDING 
REOUIREMENTS 

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 th� country of destination. Refer to Figure 5-1 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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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 3577 A 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 
3577 A 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). 

DESCRIPTION 50 n IMPEDANCE 

GENERAL INFORMATION 

Cooling System The H P  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 3577 A 
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 fi lter 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 3577 A 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. 

75 n IMPEDANCE 

TRIo.NSMISSlON S-PAFlAMEHRS TRANSMISSION S-P"'FlAMETERS 

HIGH IMPEDANCE 

TRIo.NSFER fUNCTIONS 

MINIMUM CONFIGURATION 

NETWORK ANAL YIER 

S-PARAMETER TEST SET 

TYPE N CAUBRA HON KIT 

TYPE N TEST PORT 
EXTENSION CABLES 

POWER SPUTTERS 

3577A 

35819A' 

, ,86OA 
� 

" 881A 

MINIMUM lOSS PAO AND ACCESSORY KITS 

TYPE N MINIMUM lOSS PAD 

TYPE N ACCESSORY KIT 

BNC ACCESSORY KIT 

TRANSISTOR FIXTURES 

TO·IBHO-72 TRANSISTOR FIXTURE 

TO-5HO-12 TRANSISTOR FIXTURE 

TRANSISTOR FIXTURE ADAPTER 

PROBES 

CURRENT PROBE 

500 MHz ACTIVE PROBE 

1 . 1  MINIATURE PROBE 

10:1 MINIATURE PROBE 

NOI •• : 
4 11 2 "  .ecommended 
421 3 e& recommended. 
431 • e& recommenlled. 

1 1 853A 

1 1 854A 

3511A 

35611A 

35818A 

35819A 

1 1 853A 

1 1 854A 

1 1 8008 

1 1 6028 

1 1858A' 

3511A 

35819A' 

118608 

1 185U' 

1 1 81515A 

1 1858A 

3511A 

358118 

35e188 

358198 

1 1 855A 

1 1858A 

3517A 

1 1 854A 

11108 

1120A' 

l0021A' 

10040A' 

(41 Requore' 2ea 1 1 525A APC·] to TVpe N mala adapter, tor use wnh !he 35677A 
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GENERAL INFORMATION 

NOTE 

The thermal cutout will operate at any exter
nal temperature above + 15 °C if the airflow 
is blocked. 

ACCESSORIES AVAILABLE 

Table 5-1 lists the accessories available for the H P  
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 H P  35677A 

S-parameter test set. 
Table 5-2 

For the HP JS77A 
Power cord 
Type N(m)-to-BNC(f) adapters 

For the HP JS677AIB 
Interconnect cable 

190 mm (7.5 in) 500 cable 
Cabinet lock foot kit 

OPTIONS 

(Qty. 1) 
(Qty. 4) 

(Qty. 1) 

IQty. 4) 
(Qty. 1 )  

see Figure 5-1 
1250-0780 

35677--61620 
8120-2289 
5061<)099 

Table 5-3 lists the options available for the HP 3577A. 

These options are available either when the instrument 
is ordered or for later installation. 

Option Description HP Part Number 

For the HP 3S77A 
907 Front Handle Kit 5061-0091 
908 Rack Mounting Kit S06H)()79 
909 Front Handle & Rack Mount Kit S06H)()8S 
910 Additional Service Manual 

For the HP 15677AIB 
907 Front Handle Kit 
908 Rack Mounting Kit 

909 Front Handle & Rack Mount Kit 
910 Additional Service Manual 

For either instrument 
910 Additional Operating Manual 
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03577-90010 

5061-0088 
5061-0074 
5061-0075 

035677-90010 

03577-90000 

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 3577 A 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 H P  35677 A/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-OO99) 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 
5-2. 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 Pllnel Connection§ (1 )  

-.. 

0 -

c. Install the four N-connector SOD cables between 
the front panels of the two instruments as shown 
in Figure S-3 



o 

c._=_. 

front Panel Connections '41_'-_..L.._'---' 

Figure 5-3 Front �� cable InsuU�tton 

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 pasti, trim and front handles if so 

equipped. 

b. Remove the plastic feet from the bottom of the 
H P  3577A. 

c. Install the flange kit with or without handles ac· 
carding to instructions included with the kit: 

Rack Flange Kit  (no handles) . . .  Option 906, HP 
P.N. 5061-0079 
Rack Flange & Front Handle Kit. . .  Option 909, 
H P  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 H P  rack-mount cabinets.) 

I WARNING I 
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 ffanges. 
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 
3577 A'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, H P  5061-0079) 
OR 

Rack Flange & Handle Kit (Option 909, HP 
5061-0085) 

1 Heavy-Duty Slide Kit (HP Part Number 
1494-(016) 

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 thr'u d of the previous procedure. 

b. Attach a slide inner-member bracket to each side 
of the H P  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 H P  3577A into the rack. Using the ap
propriate screws, fasten the HP 3577 A's Rack 

Mount Flanges to the front of the rack. 
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GENERAL INFORMATION 

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 
paints in the alphanumerics. 

HP-IS CONNECTIONS 

The HP 3577A Network Analyzer is designed for use 
with the Hewlett-Packard Interface Bus (HP-IS). 

NOTE 

The HP·IB is Hew/ett-Packard's implementa
tion of IEEE standard 448-1978, "Standard 
Digital Interface for programmable 
Instrumentation. " 

The HP 3577A is connected to the HP-IB by connecting 
an HP-IB interface cable to the HP-IB connector on the 
rear panel. Figure 5-4i11ustrates a typical HP-IS system 
interconnection. 
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HP-18 PIGGY8ACK 
CONNECTORS 

-
Figure 5-4 A tyPIc�1 HP .... system Interconnection 

With the HP-IS system. up to 1 5  HP-IS compatible in
struments can be interconnected. The HP 1 0833 HP-IS 
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-IS operation. See Figure 5-5. 

To achieve design performance with the HP-I B, 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/S should 
be stored in a clean, dry environment. The following 
are environmental limitations that apply to both storage 
and shipment. 

Temperature . . . . . . . . . . . . . . . .  - 400 C to +750 C 
Humidity . .  . . . . . . . .  . . . .  Up to 95% relative 
Altitude . . . . .  Up to 1 5,300 meters (50,000 feet) 
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LINE 

0101 

0101 HP.fB Infuconnecl Cables 
0103 

D ... Pnt Number Length 
D." 

0106 10833" 1 m (3.3 ft) 
0101 108338 2 m (6.6 h) 
D." 10833C " m (13.2 hl 
EO' 10833D 0.5 m (1.6 ft) 

AEN 

OAV 

NRFO 

NDAC 

IFe 

SAO 

ATN 

SHIELO-CHASSIS GROUND 

PlO TWISTEO PAIR WITH PIN 7 
PlO TWISTEO PAIR WITH PIN 8 

PlO TWlSTEO P.,A WITH PIN 6 ! 
THU£ , 'N' 

PlO TWISTED PAIR WITH PIN 9 
PlO TWISTED PAIR WITH PIN 10 

PlO TWISTEO PAIR WITH PIN 1 1  
ISOLATED DIGITAL GROUND 

'" 
INTt.U'." cc, 

"" GROUN 

Figure 5-5 HP.j'B 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. I f  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. 

GENERAL INFORMA nON 

I:���r:��:l 
The 357711 «XI/aim me/fic threaded HP-/8 cable mounting studs 
as opposoo to English threads. Metric threadoo -hp. 1083311, 
B, C, 01 0 HP-IB cable lockscrews must be used to secure the 
cable 10 the instrument. Identification of the two types of moun
ting studs and lockscrews is made by their color. English Ihread
ed fasteners are colored silver and meltic 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. 

�O'" OOOU�"�'S'�D 

OHO·o.., 

!wO.' "00''''"' SfuD 

0)'0-0& __ 

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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GENERAL INFORMATION 

35 77A Network Ana.yzer Specifications 
I I 
SOURCE CHARACTERISTICS 

Frequency 
Characteristics 

Frequency Range: 5 Hz to 200 MHz. 
Frequency Resolution: 0.001 Hz. 
Stability: ± 5 x  1O-8/day, 0 to 55°C. 

Output 
Characteristics 

leve' Range: + ,  5 dBm to - 49 dBm 
{ J .26 Vrms to 793 p.Vrms: 2 dBV 10 
- 62 dBV, into a 50 0 load. 
Resolution: 0 . 1  dB. 
Entry Units: dBm, dBV. V. 
Accuracy: ± 1 dB at + 1 5  dBm and 
100 kHz. Below + 1 5  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 dB return loss al all 
levels. 
RF Output Connector: 50 a Type N female. 
Spectral Purity: 
Phase Noise (in 1 Hz Bandwidth): 
< - 70 dBc at offset frequenCies from car
rier of lOO Hz to 20 kHz. 
Harmonics: < - 30 dBc. 
Non-Harmonic Spurious Signals; 
< - 50 dBc or - 70 dBm whichever is 

greater. 
Reverse Power Protaction; Output IS 
automatically opened at a signal level of ap· 
proximately + 22 dBm (50Ul. or ± 4 Vdc. 
or greater applied to the source output. 
Source output is reconnected with the Clear 
Tnp function. 

3577A 
-- -

lOO �� 
�oo 25 M " , 

SY", IH 

Sweep 
Cheracteristics 

100 a MH, 
S.�IH 

nO'H, 

linear Frequency: 
Range: 5 Hz to 200 MHz. 
Entry: Staff/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 linea' 
approximation): 
Range: 5 Hz to 200 MHz. 
Entry: Start/stop frequencies. 
Span: 0.01 Hz 10 200 MHz, phase 
continuous. 
log Accuracy: 2 % .  
Sweep Time: 200 ms/span to 6553 s/span. 
Sweep Direction: fncreaSlng frequency. 
Alternate Frequency: Sweep alternates 
between two separate start/stop frequenCies 
using linear sweep only. 
CW: Frequency is fixed. Data is updated with 
a seJectable sample time from 1 ms 10 '6 s. 
log Amplitude (fixed frequency); 
Range: + 1 5  dBm to - 49 dBm. 
Entry: Start/stop level in dBm or dBV. 
Sweep Time: 1 ms/step to 1 6  slstep. Total 
sweep time/span depends upon total 
number of sleps and time/step. 
Sweep Modes: Conllnuous. Single. 
manual. 
Trigger Modes: Free run. immediate, line. 
external. 

��----, .. �.'""' r'"·�'---------, 

'"�, 
,71f>--.0-l 
, 
, 

,"PUI .>- _ _ _ _  .. __ t �  
, , 

'''P\J! ,>-_ _ _  ..... _ _  � 

, ----------------------------------------------------------
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I I 
RECEIVER CHARACTERISTICS 

Input 
Characteristics 

--
_h 

, H, 
10 H, 

' 00 H, 
1 kHz 

Frequency Range: 5 Hz 10 200 MHz 
Inputs: Three receIVer InpulS lA, B and RI. 
Input Impedance: Setectable 50 a with 
>25 dB return loss, or 1 MU In pareHe! 
with approximately 30 pF. 

Maximum Input Leve" 

Input Input Attenuation 

Impedance O dB 20 d B  

50 0 -20 dBm o dBm 

1 MO - 33 dBV - 13 dBV 
122 4 mY) 1224 mY) 

Input Damage Level /approximate): 
50 n +30 dBm or 25 Vdc. 
1 MU + 16.9 dBVI? Vrmsl or 25 Vdc 
The 50 a Input Impedance au!oma!lcally 
SWitches to 1 MU 81 approximately 
+ 20 dBm, and can be reset With the clear
triP funcllon. 
Input Connectors: 50 U Type N female 
Resolution Bandwidth: Setectable 1 kHz, 
100 Hz, 1 0 Hz. or 1 Ht 
Sensitivity/Due to noise and internal 
crosstalk between source and racaiver 
inputs'-

Minimum Freq • •  30 kHI 30 kHI • 200 MHI (SO 0) 

Minimum 30 kHI - 20 MHI (I MO) 
Freq. M,�imum Inpul level M,�jmum Input Level 

O dBm -20 dBm o dBm - 20 dBm 
- 1 3 dBV - 33 dBV - 1 3 dBV -33 dB\! 

120 dB auenl 10 dB ,Henl 120 dB anenl 10 dB "tlenl 
HlO H, - 1 1 0 dBm - 130 dBm - 1 1 0 dBm - 130 dBm 
'00 H, - lOO dBm - 120 dBm - 1 10 dBm - 130 dBm 
500 H, -90 dBm - I I O dBm - 105 dBm - 125 dBm 

5 kHz -BO dBm - lOO dBm -95 dBm - 1 1 5  dBm 

Residual ResponUls: > 100 dB below 
maximum input level, except for crosstalk 
error limits, l.O. feedlhrough, and ac line 
and fan relaled spurious signals. 

Crosstel" Error Limits: 
I >  100 dB isolation between I 

i 
i · · ... :!:.iii:j I � 

- - _ .� . - .. - -

L.O. Feedthrough: < -33 d B  below 
maximum input level. 
AC Line and Fen Related Spurlou, 
Slgnall: < - lOO dBm below 1 kHz Input 
frequency. 

GENERAL INFORMATION 

Electrical lengthlReference Plane 
Extension: PrOVides eQuivalenr electrical 
Ime length. or delay al inputs A. B and A 
Range: - 3 x  lOS m to + 3 x  IOS m, or 
+ 1 s 10 - I s. 
Aesolution: 5 digits or 0.1 cm (3.3 ps) 
whichever is greater. 
Accuracy: ± O. , cm or ± 0.02% 
whichever is greater. ----

Magnitude 
Characteristics 

-,,------:-:---,------,---Range: MaXimum Input Level to SensitiVity. 
Resolution: 
Marker: 0.001 dB (logI, 5 digits (Ilnearl. 
Display: 0.0 I dB/dlv 10 20 dBldiv (Jog 
absolule); 
0 0 1 dB/dlv 10 200 dB/div (Jog ralio); 
0. 1 nV/div 10 1 0  Vldiv (finear absolulel; 
1 0 - l o/div 10 J020/div Uinear ralio). 
Display Unltl: dB, dBm, dBV, V, and linear 
r8tlO. 
Accuracy (et 100 kHz. 250 C, and Max
imum Input level): 
Absolute (A,B,A): ±0.2 dB. Ratio IA/R,B/R,AlS): ± O. 1 5  dB ISO O!; 
± 0.2 dB 1 1  MO!. 

Accuracy and frequency response errors, 
and effecls of differenl input attenuation 
can be calibrated out wilh normallzalion. 

Dynamic Accuracy: 

Error 

Aesolution Bandwidth 

, kHz. 100 HI, 10 Hl: 1 Hz 

Input Leval 
Aelative to ... """"'" 
AIk>w_ 

:2:.04 dB 
:2:.02 dB 
:2:.05 dB 
±.15 dB 
±.75 dB 
:2:.75 dB 

:2:.04 dB 
±.02 dB 
:2:.05 dB 
:2:.25 dB 
:2:.75 dB 

.t3.00 dB 

0 (11 10 - lO dS 
- l O d S lO - SO dB 
-SO dB 10 -60 dB 
-60 dB 10 -SO dB 
-SO dB 10 -90 dB 
-90 dB 10 -100 dB 

, .... 

, .... 

\ .... r
·
·· , .... 

.. ' .. 

- --... -.--

i , .... 
,' .. _-

I · . 
... 
... 

. . . 
-, .... .. .  _ ..... _--

.-• 

-
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Frequency Response; Specifications apply 
when inputs are driven from a 50 0 source 
impedance. 
Absolute IA,B,R!: 

Frequency 

20 Hz to 20 MHz 
5 Hz to 200 MHz 
5 Hz to 20 MHz 

Error 

50 0 I MO 

Input Input 

. 3 dB pp 5 dB pp 
6 dB pp 

I dB pp 

Ratio IAIR,BIR,A-,liB�)'
,---______ , 

Frequency Error' 

50 0 1 MO 
Input Input 

20 Hz to 20 MHz .3 dB pp 3 dB pp 
5 Hz to 200 MHz .4 dB pp 
5 Hz to 20 MHl .6 dB pp 

'--- "'" 

• For unequal 50 f1 Inpul allenualion add 
0. 1 5  dB pp (20 Hz 10 20 MHz), 0.3 dB pp 
15 Hz to 200 MHzl. For unequal 1 Ma input 
attenuation add 0.2 dB pp 120 Hz 10 20 MHz), 
0 4  dB pp IS Hz 10 20 MHzl. 

Reference level: 
Range: - 207 dBm la + 33 dBm 
/ - 220 dBV to + 20 dBV) /log absolule); 
- 400 dB 10 + 400 dB /log ratio); 

D V  10 1 0  V (finear absolute); 
o to 1070 (linear ratio). 
Resolution: 0.001 dB lIog); 
5 digits /linear). 
Stability: 
Temperature: Typically < ± 0.02 dB/oe. 
Time: Typically < ± 0.05 dB/hour at 
25°C. 

Phase 
Characteristics 
IAIR,B/R,A/B): 

R�.-n-g-.-, -±-C' 8�O�d�e-g-.--------
Resolution: 
Marker: 0.005 deg /0.0001 rad) 
Display; 0.01 degldiv to 200 degldiv 
/0.00018 radldiv to 3.49 radldivl. 
Display Units: degrees, radians. 
Accuracy lat 100 kHz, 25"C. and Max
imum Input level): ±2.0 deg. 
Accuracy and frequency response errors, 
and effects of dillerent input allenualion 
can be calibrated out with normalization. 

Dynamic Accuracy: 

Error· Input level Relative 
to Maximum Allowable 

:t .4 deg o dB to - l a  dB 
:t .2 deg - 1 0 d B to -50 dB 
:t . 5  deg -50 dB to -60 dB 

:t 1 .5 deg -60 dB to -80 dB 
:t 7.5 deg -BO dB to - lOO dB 

'Specifications do not apply below -60 dB in a 
1 Hz Resolution Bandwidth . 

.. ·H--+-+-+--H--+-+-+-1 . ..... f--t--f-,'", .f-.c,.,"_c,c • • :l.:-:+cc:+ ___ +--t--l 

C���1i1 ... 
. . 

- '-"' � . - .--



Frequency Response: SpecrficallOns apply 
when inpuls are dTlven from a 50 a source 
Impedance 

Frequency Error' 

50 0 1 MO 
Input Input 

20 Hz 10 20 MHz 2 deg pp 5 deg pp 
5 Hz 10 200 MHz 10 deg pp .... 

S Hz 10 20 MHz .... 10 cleg pp 

. For unequal Input allenuatlon add 8 deg pp 

--, 

Crosstalk: Specified under Input 
Characteflshcs 
Reference level: 
Range: - 500 deg 10 + 500 deg r - B 7 rad 
10 + B. 7 radl 
Resolution: 0.01  deg. 
Stability: 
Temperature: Typically < ±0.05 deg/OC 
Time: Typcally < ±O.05 deg/hour at 25°C 

"..,.---Polar 
Characteristics 

-::----::--:-:--::-.,....-c..,...--:,---Range, Aesolution, Display UnilS, 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  nV to 1 0  V. 
Ratio (A/A,B/A,AIB): 10-10 to 1020. 

Realllmaginary 
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 nVldiv to 1 0  Vldiv for 
absolute; 1 0  10 to lOZO for ratio. 
Display Units: V and linear ratio. 
R.ference level: 
Aange: ± 10 V for absolute; 
± 10:>0 for ratio. 
Resolution: 5 digits. 

::-c---Delay 
Characteristics 
/linear Frequency 
Sweep; AIR, 8/R, 
AtB; 50 a input 
Impedance) 

Range: Group delay is a computed 
parameter, defined by the equation 

1 .M.. . 
g .. - 2 ... l1f 

Minimum: The minimum delay time is 
given by the expression 

l . 4 x l 0 � 
Aperture 1Hz) 

Maximum: The maximum delay ;s gIVen by 
the expression 

N - 1  
2 x Span IHzJ 

where N = number of points per sweep 
IS 1 , 1 0 1 ,201,4011. 
Effective Range: 1 ps to 20,000 s. 
Resolution: 
Marker: Same as minimum delay time or 5 
digits, whichever is greater. 
Display: 0.01 nstdiv to 1000 sldiv. 
Ape"ure: Selectable 0.5%, 1 % , 2%, 4%, 
8%, 16% of frequency span. 
Display Units: s. 
Accuracy: 

. 1 3  s ± 2 ns 
Ifreq /HzW 

Dynamic Phase Accuracy ± 2 ns 
360 x Aperture fHz) 

whichever is greater. 

The . I 3 s ± 2 ns term can be 
{freq IHzW 

calibrated out with normalization. 
Croutelk: Determined by the expression 

Phase Crosstalk 
360 )( Aperture IHzl 

Reference level: 
Range: ± 103 s. 
Resolution: 5 digits. 
Steblllty: 
Temperature: Determined by the expression 

Phase Temperature Stability 
360 )( Aperture [Hz] 

Time: Determined by the expression 
Phase Time Stabirity 

360 x Aperture [HzJ 
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Annotation: Start/stop, cenrer/span or CW 
frequency, source level, scale/div. reference 
level, delay aperture, marker data, and soft 
key funCllOns. 
Graticula.: Rectangular logarithmic and 
linear, polar, and Smith. All graticules ale 
electronically generated. 
Traces: Two simUltaneous traces may be 
presenr wilh 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 sel the Reference 
Leve!. 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 Graticu/e: .1: 500 deg In 
0.001 deg increments_ 
Data Storage: Measured data can be 
stored in vector format in non-volatile 
storage registers 01,02,03,04. Stored data 
can be redlsplayed 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 mathematlca!!y 
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 directlvlty errors and frequency response 
errors. Requires open and load terminations. 
One Port Full Cal: Compensates for direc· 
livity, frequency response and source match 
errors. Requires open, shorl, and load 
terminations. 
Nol.e Averaging: 
Type: Exponentiafly weighted vector 
averaging on successive sweep data. 
Averaging Factor: Selectab/e I rom, 
4,8,1 6.32,64, 128,256. 
The currenl trace An is always displayed 
and updated al the sweep rate according to 
Ihe expreSSion 
An '" Sn/F + (F - WAn _ 1 )IF, where 
Sn '" currenr input signal, F =: averaging fac
tor, An _ t '" previously averaged trace. 

Averaging Factor is fixed at 1 in allernate 
sweep. 
Line.r Phasa Slope Compensation: Pro
vides linear phase slope of/set in deg/span. 
Range: - 72.000 deg.lspan to 
+ 72.000 deg.lspan f - J 256 rad/span to 
+ J 256 rad/span/. 
Resolution: 5 digits or 0,001 deg 
whichever is greater. 
Accuracy: 0.02%. 
Autoscafa: Automatica!!y adjusts the 
reference level and scale/drv. of the 
displayed measurement. 
Measured No. of Points pet Sweep: 
Logarithmic frequency. 401; 
linear frequency. 5 1 , 1 0 1 ,201.401; 
CW frequency, I .  
Measure No. of Steps pet Sweep: 
Logarithmic Amplitude Sweep, 5, 1 0.20. 
50,100.200,400. 
Di.play Resolution: HOrizontal and vertical. 
Rectangular: 1 600 points. 
Polar: 1200 points_ 

I I 
PROGRAMMING CHARACTERISTICS 

Capability: Remote programming IS via /he 
Hewlell-Packard Interlace Bus (HP-tB/' for 
all 3577A front panel control functions. ex
cept the ac line switch, display intensity, 
entry knob, HP-IB address and talle·only 
on/off. The 35677A/B S·Parameter Test 
Sets are programmable through the 3577A 
interface only. 
Interlace Functions: SH 1 ,AH 1 T5 TE� l4 
lE�.SR 1 , R l 1 ,PP:,DC1,DTI,C�(El: ' . 

Output Data Transf.' Time: 401 data 
points ISingle parameter) can be transferred 
directly to an HP 200 series computer in 
Basic language as foHows: 
ASCII Mode: Typically 1500 ms. 
Binary Floating Point Mode: T YPlcaJly 
160 ms. 
GraphIcs Capabilities: 
Alphanumeric Characters: J 2 lines of lext 
with 40 characters per line can be 
displayed. Character set IReludes 
alphanumerics special characters and lIRe 
vectors. 
Vector Display: Trace lines can be drawn 
on the display between any two POintS 
with a resolutiOn of 204B POintS along the 
hOflzontal and vertical axes. 

'HP-/B IS Hewleu·Packard's implementation 
of IEEE Standard 488- 1 978. 



I I 
GENERAL CHARACTERISTICS 

Externel Reference Frequency Input: 
Frequency: 1 0  MHzIN (N is an 
integer from 1 to 1001. 
level: 0 dam ± 10 dB, nominal. 
Impedance: 50 a, nominal. 
Connector: BNC female, rear panel. 
Reference Frequency Output: 
Frequency: 1 0  MHz. 
level: Typically 0 dam. 
Impedance: 50 Q, nominal. 
Connector: BNC lemale, rear panel. 
Externa' Trigger: Triggers on negative TTl 
transition or contact closure to ground. 
Minimum Pulse Width: Typically 1 p.s. 
Impedance: 50 0, nominal. 
Connector: BNC female, rear panel. 
Plotter Control: Directly compatible with 
HP�IB graphics plotters that use Hewlett
Packard Graphics language /HP-GU 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 
posilion, y-axis position, alignment, focus, 
and intensity. 
Save/Recall: Front panel setups can be 
stored in non-volatile memory locations J 
through 5. last stale is saved when power 
is removed. 
Operating Conditions: 
Temperature: O°C to +55°C. 
Relative Humidity: < 95% at 40°C. 
Attitude: <4,572 m C15,1XlO It). 
Non-Opeming �, 
Temperature: -40°C to + 75°C. 
Attitude: < 15,240 m /50,000 It!. 
Accessorles t1cluded: 
4ea. Type N male to aNC female Adapter. 
(HP Part No. 1250-0780.) 
1 ea. Operating Manual. (HP Part No. 
03577-900001. 
1 ea, SelVice Manual. IHP Part No. 
3577-90010). 
Pow .... : 1 1 5V + 10%, - 25% /47 Hz to 
440 HzI, or 230 V + 10%, - 15% 147 Hz to 
66 Hz), 450 VA maximum. 
Weight: 31 kg 167 Ibsl net 41 kg 190 Ibs) 
shipping. 
Dimensions: 222 mm H )( 426 mm W )( 
578 mm 0 18.75 in )( 16.75 in x 22.75 in/. 
Add 1 118 inch to depth to include front panel 
controls and connectors. 

CENERAl l NFORMATtON 
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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 POri 
ReciprOCity specifications are equIValent values for 
ratio measurements, and errors can be calibrated oul. 

Frequency Range: 100 kHz to 
200 MHz. 
Test Port Impedance: 
35677A: 50 O. 
356778; 75 O. 
Directivity; > 40 dB. 
Frequency Response: 
Transmission(� " S!2J: ± 1 dB. ± 5 deg 
Reflection (S"'::'n ) : ± 1 dB, ± 5 deg, 
Port Match: 
Test Ports 1.2: 35677A. > 26 dB; 
35677B. > 24 dB. 
Test Ports 1,2 open/short ratio: 
35677A, < * O. 75 dB magnitude and 
< ± 5 deg phase; 
35677B. < * 1 dB magmlude 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 1 3  dB; 35677B. typically 1 9  dB. 
RF Input to Output Ports A, B, or R: 
35677A, typically 1 9  dB; 35677B, 
typically 3 T dB. 
Test Port Reciprocity: 
Transmission (S21' SuI: typically 
< * 0.5 d8 magnitude and < * 5 deg 
phase. 
Reflection IS", 5'1): typically < * 0 . 5  
dB magnitude ana < ± 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. 

35677A 35677B 
Block Diagram 

-... -- .... 

- ' '., n x '  ... , 
1�---------':�:: ' - ' - ' ---j 
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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 0 Type N female. 
Test Ports 1 and 2: 35677A, 50 0 
Type N female; 356778. 75 0 Type N 
female. 
DC Bias Inputs; 8NC 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 mml7.5 in./ 50 fl cables with 
Type N male connectors for connection 
to 3577A (HP Part No. 8 120-43871. 
1 ea. Test Set interconnect cable 10 
3577A (HP Part No. 35677-61620) 
1 ea. Rear Panel lock Foot Kit (HP Part 
No. 5061 -0099). 
I ea. Service Manual {HP Part No. 
35677·900 1 01. • 
Recommended Accessories; 
35677A: 35678A 50 fl Type N Calibra
tion Kit; 35679A 50 0 Type N Test Port 
Extension Cables. 
356778: 35678B 75 0 Type N Calibra
tion Kit; 356798 75 0 Type N Test Port 
Extension Cables. 
Programming: The 35677AIB are 
completely controlled through the 3577 A 
using the 3577A Interconnect cable. All 
programming is accompl!shed through 
the 3577A HP-IB interface. 
Power: All power is obtained through 
the 3577A interconnect cable. 
Weight: 6 kgl13 Ibs) net; 12 kg 
/12 Ibs) shipping. 
DimensIons: 90 mm H x 426 mm W 
x 584 mm 0 (3.5 in x 16.75 in x 

22.75 in). 
Add 1 1/8 inch to depth 10 include front 
panel connectors. 

• Note operatoon information included in 
3577A Operation Manual. fHP Part No. 
03577-9O(X)()). 



SPECIAL TOPICS 

DATA PROCESSING AND 
STRUCTURE 

5 

Knowing how the H P  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 fclowing discussion refer to the 
flow chart in Figure A., 

The synthesized source sweeps the selected span con
tinuously (when not in CW sweep type or MANUAL 
sweep model 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 + in 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 i n  use, the 
processor implements those functions at this point and 
then stores the results i n  trace memory. Trace memory 
is used to store the complex numbers representing in
puts R, A, B, and storage registers 01, 02, 03, and 04. 
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 i n  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 

APPENDIX A 
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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 OH STORE) then the 
STORE math is the same as the INPUT math; the trace 
is stored using the current INPUT definition. If a USER 
OH 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 (01-04). 

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 aJJ 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 i n  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 

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 l imited 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 
3577 A 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 3577 A does 
math and the form of the complex data in trace memory 
when defining user defined equations for I N PUTs, 
STOREs, or functions. For example, to find the dif
ference in phase between inputs R and A the INPUT 
definition should be AIR, not A-R. See Figure A-2. 

if: A = X+jY = MeJo, 
R = S +  jT = Nei4>l 

then: INPUT = AIR = {M/N)eil/jl" /jIll 

where (q,1�q,2) is the phase displayed 
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0 
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OPTlMIZING SWEEP TIME 

The HP 3577A Network Analyzer has 4 selections for 
bandwidth: 1 k Hz, 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 
H P  3577A 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 5PCL 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 
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REMOTE GRAPHICS APPENDIX B 

To enter display graphics under remote control, display commands must be issued to the 1 345A 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. 

1 345A OUlCK REFERENCE GUIDE 

134SA COMMANDS. 
NOTE: 8it 015 IS used only for vector memory board 
commands. For standard 1345A commands. 015 
should be 111. 

1345A 16 BII Data Word. 

.. se Lse 014 013 :012 011 01' !» De or 06 os O. 00 02 0' Cl 
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, , 
• • 
• , 

• 

Set Condition Command. 
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• • ... � 
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Plot Command. 

_ eo......M: 
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Programming Command Ranges. 
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Graph Command. 
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MEMORY BOARO COMMANDS. 

Vector Memory Word. 

_ . . _ _  ., - - - - - - - _  . . . 
• &o. II .. ",, 80. 80. !Io 80 &- e. 80 80 III 80 80 80 

Internal Jump. 

M' � M,. M U 1.1.2 1.1 1 1  M.' MS 1.1 8 1.17 M6 M� M. M3 1.12 1.1 \ 1.18 

e l X  ... " ... ' . .. .. ... , .. .... .... .... .... ... , .. 
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,-"nn 

Address Pointer. 
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1345A Modified ASCII Character Set. 
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Capabilities for Characler and Vector Combinations. 
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Text Command. 
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Character Rotation. 
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SCREEN MESSAGES APPENDIX C 

The H P  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 CMNO DISALLOWED 

, MHz & 8 kHz FAILURE 

8 kHz FAILURE 

ABORT CAL SQFTKEY ONLY 

AMPLITUDE SWEEP TIMEOUT 

Ave TURNED OFF IN All SWP 

CONFIDENCE TEST FAILED 

CONFIDENCE TEST PASSED 

CONT CAL NOT AllOWED 

COPY NEEDS "FROM" TRC ON 

DATA ERROR N_ 

DArA INPUT ABORTED 

DATA OUT pur ABORTED 

DELAY APERTURE INCREASED 

DESCRIPTION 

E Hardware failure. 

E HP-l B. Use of the HP 134S 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 H P  3577A responds (besides 
INSTR PRESET) is ABORT CAl. 

E Amplitude sweep operate in the CONTINUOUS SWEEP 
MODE for five minutes before changing to SINCLE, to 
prevent ellCcessive wear on the output relays. See 
AMPLITUDE SWEEP TYPE_ 

W 

E 

M 

E 

, 

E 

E 

E 

W 

If AVERACE is on and ALTERNATE SWEEP TYPE is 
selected, this message appears. It is not possible to use 
averaging with AL TERNA rE SWEEP. 

One or more of the confidence tests do not pass. 
Hardware failure. 

All confidence tests passed. 

HP-lB. Continue CAL not allowed unless in the MEASR 
CAL sequence. 

Both traces should be on to COPY SCALE. This 
message appeared because one is inactive. 

HP-IS. User-entered data may cause data errors when 
involved in trace arithmetic. This message may also in
dicate a hardware failure. 

HP-lB. Data transfer to the H P  3577A has stopped. 

HP-IS Data transfer from the HP 3577A has stopped. 

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. 

c-, 
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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 "/11" 

FP CANNOT ACCESS TRACE MEM 

FP CNTRJRCVR 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 "/I" 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-OEFINED 

INPUT(S) _ TRIPPED 

INVALID EXPRESSION 

INVAlIO HPIB COMMAND 

INVALID LEARN MODE DATA 

INVALID START ADDRESS 

DESCRIPTION 

E Hardware failure. 

E For more details refer to the Service Manual. 

W An extremely small number has been rounded to 7.ero. 

E Data entered has too many characters. limit is 17 .  
E Keys in the numeric key pad have been pressed when 

no data entry softkey is active in the menu. 

E H P-lB. End Or Identify asserted (indicating end of 
data) when more data was expected. 

E H P-l B. In the binary format, data 10 be loaded should 
be preceded by the characters /11.  

E Hardware failure .
.. 

E Hardware failure of either the Fast Processor counter 
Of a receiver input channel. 

E Fast Processor hardware fililure. 

E Hardware failure. 

E For more details, see the Service Manual. 

E Hardware failure. 

E Hardware failure, 

E One of the front panel keys has been depressed for 
ten seconds or more or is stuck. 

E HP-IB, /I is a special character and may only be used 
for its intended function. 

E User defined math equation entry that is not a legal 
symbol. 

E Attempt to COPY SCALE between traces when display 
functions' units are incompatible. 

W "I ncompatible S-parameter test set positions, trace 
changed to agree with trace number (2 or 1)" (i.e. the 
HP 3S677AJB can't be configured forward and reverse 
at the same time so the INPUT of the other trace has 
been changed). 

E For NORMALIZATION, the INPUT must be defined as 
one of these RECEIVER input expressions. 

E H P-l B. Set INPUT to be USER Off before attempting 
to directly change the configuration of the S
parameter test set over the bus. 

E One or more of the RECEIVER channels has switched 
to ' MO impedance. (The message indicates which 
receiver inputs have tripped). This message is accom
panied by a message 10 "Clear trip on ATTEN menu," 

E 

E 

E 

E 

User defined equation not valid such as AffR. More 
common for HP-IB than front panel entries. 

HP-lB. Code sent to H P  3577A not a valid H P  3577A 
HP-IB Code. 

HP-lB. 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 
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HP-lB. 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 AL TERNA TE 
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-lB. 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-lB. Request to plot characters that have been turn
ed off. 

HP-lB. Comma not allowed in trace arithmetic. 

HP-lB. 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-lB. Data loaded was supposed to be ASCII number 
characters. 

Functions not allowed when SWEEP TYPE is A L  TER
NATE are STORE, STORE & DISPLAY, and all 
CALIBRATION. 

HP-lB. Display function DELAY is not allowed in LOG 
SWEEP. 

HP-lB. Request to plot after all screen features have 
been turned off. 

Data entry of a value beyond the capabilites of the 
I-f"p 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. 

(-3 
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MESSAGE 

OVERLOAD ON INPUT(Sl_ 

RECALL FAILED-STATE IS BAD 

RHERENCE UNLOCKE D  

SELECTED TRACE I S  OFF 

SET HP·IB TO TALKONLY MODE 

SOURCE NOT TRIPPED 

SOURCE TRIPPED 

STOP MUST BE � 1 0S "START 

STORED DATA 01-04 LOST 

SWE EP MODE MUST BE MANUAL 

SWFEP RATE UNCAUBRATEO 

SWEEP RESOLUTN TOO COARSE 

SWEEP SPAN LIMITED 

SWEEP TIME INCREASED 

SWEEP TIMING ERROR 

SYSTEM ERROR #_ 

TALK ONLY MODE SELECTED 

DESCRIPTION 

, 

, 

, 

E 

E 

W 

E 

M 

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 dear the bad state, SAVE another 
state i n  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 10 a difference in fre-
quency exceeding 20 ppm. This message appears brief
ly during warm up when the oven reference switches 
on after reaching operating temperature ( - 1 0  minutes 
from power-on). 

Can't perform the requested operation because the 
trace is Off (as with scale parameter chanllcs) 

Before plotting. T ALKONL Y 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 AMPTo 
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 01-04 has been lost 

HP-lB. 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 Jog 
sweep. Increasing the span or decreasing the sweep 
time is recommended. 

E 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_ 

M 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 MHl. 

W The sweep time has been increased automatically to 
allow enough time to do the required math processing 

E Hardwa(e failure. 

E Hardware failure 

E HP-lB. The HP 3577A has been manually set to 
T ALKONLY (probably to plot) When addressed the H P  
3577A must listen even though the softkey setting is 
TALK ONLY 



MESSAGE 

TARGET VALUE NOT fOUND 

TEST SET RElAY TIMEOUr 

TEXT STRING TOO LONC 

TIMER INTERIWPT fAILURE 

TOO MANY GRAPHICS COMMANDS 

TRACE_ HAS BEEN TURNED OFf 
0' 
TRC 1,2, ARE NOW TURNED OFF 

TRACE MEMORY TEST FAILED 

TRACE MEMORY TEST PASSED 

UNEXPECTED TEXT STRING 

UNMATCHED "(" AND "J" 

UP/DOWN OR KNOB ONLY 

WAITING FOR "#" 

WAITlNC fOR DATA TRANSFER 

WAITING FOR INPUT DATA 

WARNING: TRACE IS OFF 

APP(NDIX C 

DESCRIPTION 
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A marker search did not find a the taq�ct value 

Same timeou! as described for AMPLITUDE SWEEP 
See S-PARAMETER TEST SET. 

HP-lB. Text string for ENA or ENM is too long 

Hardware failure 

HP-lB. Enter Graphics code too lonll. 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 UN,ALT SWEEP ONLY." (Not lOC, CW or 
AMPTD) 

E Hardware failure. 

E For morc details refer to the Service Manual. 

E HP-lB. 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-lB. Waiting for a data-receiving device to 
handshake_ 

W HP-Ill Load ready and waiting for input data 

W This message appears when an operation is performed 
with the active trace OfF, Winning the user, who may 
be trying to modify parameters for the wrong trace. 
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3577 A PROGRAMMING CODES 

DISPLAY FORMAT 

''''''''''' 

TRACE • 

TRACE 2 

DISPlAY AJNCTlON 
log Magflltude 
linear F'\i\agMvde 

"""" 
""'" 
Real 

IlThlginary 
DO" 
Trace 011 
Delay Aperture menu 
Aperture 5% of span 

Aperture 1 % of span 

Aperture 2% of span 

Aperture 4% of span 
Aperture 6% of span 
Aperture 16% of span 
Return 

'HM 
'''''''' R 

Input A 
,,,,,,,, � B 
Input � AiR 
Input � �R 

'''''''' � D1 
Input � 02 
''''''' Dl 
Input 04 
Return 
User Defined Input 
Input S" 
Input = S" 
Input = SI; 
Input Su 
Copy Input 
Tet Set Forward 

Te$t Set R� 

SCAlE 
Autoscale 
Reference level (entry) 
Scale OIV (entry) 
Reference PositIOn (entry) 

Reference line Off 
Reference line On 
Copy Scale 

Phase Slope (entry) 
Phase Slope Off 

- - Phase Slope On 

TOl 
Polar Full Scale (enttvl 
Polar Phase Rei (entry) 

'"' Smith Chart Off 
Smith Chart On 

DSf • 
DF7 MA"'" 

DF6 Marker PosItion [entry) 

DFS Marker Off 

Of< Marker On 

DD Zero Marker 

DU Mari<;ef Offset Off 

on M,lIke< Offset On 

DFO Marker Offset (entry) 

OAP ' Marker Offset Freq (entry) 

". Marker Offset Amp (entry) 

AP2 Marker Coupling Off 

APl Marker Coupling On 

AN Polar Mill! Offset (entry) 

APS Polar Phase Offset (en!rv) 

A,.. Polar Real Offset (entry) 

'" . Polar lm.Jg Offset (entry) 

Polar Marlcer UnitS (ReJlm) 

1Nl' • Polar Marker Units (Mg/Ptl) 
'N' 
'NA """'ER -
'NB MKR-Reference level 

lA. MKR-Start Frequency 

18. MKR-Stop Frequency 

'0' MKR-Center Frequency 
'02 MKR Offset-Span 

'Dl MKR-Male 

.04 MKR-Min 

Rn ' M4,RKER SEARCH menu 

UD' MKR Target Value (entry) 

'" MKR - Right lar Target 

'" MKR - left for Target 

'" Retum 

'" MKR Full Scale 

CP1 MKR - Polar Phue Rei 

TSf 
STORE OATA 

TSR Store in register 01 
SCl • Store in register 02 

ASl Store in regi$te.- 03 

.Ef Store in register D4 
D'Y Store and o.spl.ay 
.PS User defIned store 

• u) Store to Dl 

.11 Store to D2 

CPS Store to DJ 
Store to 04 • Use not requOfed The onlv function of th,s code IS to display a menu 

(If bU5 diagnostiCS are on] 

APPENDIX D 

APPENDIX D 
PSl 
PSO 
PS. 
PfS 
PI'R 
eTO 
en 

MKR ' 
M" 

MHO 
MOl 
""" 
MOO 
MO' 
M'O 
MOF 
MOA 
COO 
CO. 
PMO 

PPO 
PRO 
PlO 
M" 
MMP 

MKG ' 
MlR 
MTA 
MTB 
MTC 
MOS 
MTX 
MTN 

M"" . 
MTV 
MHT 
MLT 
Rn • 
MTP 
MPf 

STO • 
SO, 
SOl 
SOl 
SD4 
STD 
uos 
TO • 
TD2 
TDl 
TO< 

D-1 



APPENDIX D 

MEASUREMENT CAUBRATlON 

Norm"lize 

Norm"lize (Short) 

Calibrate, Partial 

Calibrate, Full 

Contil1<.Je Calibration 

DEFINE MATH 
Constant Kl, Real 
Constant Kl, Imagiflilry 

Corntant K2, Real 
Constant K2, Imaginary 

Constant KJ, Real 

Const"nt KJ, Imagiflilry 

Define Fuoction 

Function Fl 

Functioo F2 

Functioo FJ 

Functioo F4 

Functioo FS 

/lA;)th term for input R 

Math term for input A 

/lA;)th term for input B 

/lA;)th term for storage reg 

/lA;)th te<m for constant 

/lA;)th term for functioo 

/lA;)th bracket 

/lA;)th functioo plus 

/lA;)th functioo minus 

/lA;)th functioo multiply 

/lA;)th funclioo divide 

/lA;)th bracket 

Retum 

DATA ENTRY SECTION COMMANDS 
Incremt'f1t {up arrowl 

Decrement (down arrowl 

ContinlKlUs Entry (knob) Off 

ContinlKlUs Entry [knob) On 

Entry Off 

DISPLAY FORMAT SUFFIX UNITS 
dBm 

dBV (rms) 

dB relative 

Volt (rms) 

milli-VoIt (rm5) 
micro-Volt (rms) 

naoo-Volt (rms) 

"",� 
degrees/span 

radians 

radians/span 

�""", 
milliseconds 

microseconds 

flilnoseconds 

percent 

degrees/span 

radians/span 

MH, 

kH, 
H, 
�",,","' 

CAL • 
NOM 
NOS 
CPR 

Cfl 
CGO 

DFN ' 
<RI 
KI1 

KO> 
K12 

KB' 

Kll 

DFC • 
UFl 
UF> 
UFl 
Uf4 
UfS 
B 

A 
B 
o 

K 

F 

( 
+ 

REP 

IUP 
ION 
CEO 
CEl 

HLD 

DBM 
DBV 
DBR 
V 
MV 
UV 
NV 
DEG 
OS!' 
RAD 

RSP 
SIC 
MSC 
USC 
NSC 
" 
DSP 
RAP 
MHl 
KHl 
Hl 
E 

SOURCE 

SWEEP TYPE 

linear Sweep 

Altern"te Sweep 

Log Sweep 

Amplitude Sweep 

CW 
Sweep Direction Up 

Sweep Direction Down 

SWEEP MODE 

Continuous 

Single Sweep 

Manual Sweep 

Manual Frequency (entry) 

Manual Amplitude (entry) 

Marker - Manual 

SWEEP TIME 

Sweep Time (entry) 

Step Time (entry) 

Sample Time (entry) 

FREQUENCY 

Source Frequency (entry) 

Start Frequency (entry) 

Stop Frequency (entry) 

Center Frequency (entry) 

FreQuency Span (entry) 

fRC Step size (entry) 

Sweep Resolution menu 

Freq swp Res 51 pts/span 

Freq swp Res 101 pts/span 

Freq Swp Res 2(11 pts/span 

Freq Swp Res 401 pts/span 

Return 

Full Sweep 

Freq Step Size (entry) 

AMPLITUDE 

Source Amplitude (entry) 

Amp Step Size (entry) 

Clear Trip, Source 

Start Amplitude (entry) 

Stop Amplitude (entry) 

Steps/Sweep menu 

Number of steps '" 6 
Number of steps 11 

Number of steps = 21 

Number of steps 51 

Number of steps 101 

Number of steps 201 

Number of steps 401 

Return 

Full Sweep 

D-2 

• Use !lOt required. The only function of this code is 10 display a menu 
(if bus diagnostics are on). 

....... "x" 

STY ' 
ST1 
ST2 
ST3 
ST. 
STS 
SUP 
SON 

SMD ' 

SMl 

SM2 

SM' 

MFR 

MAM 

MlM 

STM ' 

SWl 

SMl 

MSR 

fRQ • 
SFB 

FRA 

FRO 

FRC 

FRS 

CFS 

SRL • 
B51 
BS2 
BSl 
BS4 
RH • 
FSW 

FST 

AMP ' 

SAM 

AST 

CTS 

AMA 

AMa 

NST • 
N51 

NS2 

NSl 

NS4 
NSS 
NS6 
N51 
RET • 
FSW 
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TRIGGER MODE TRM ' length A (entry) LNA 

Free Run TG' length A Olf LAO 

line Trigger TG2 
length A On LA' 

length B (entry) LNB 
Exterrlal Trigger TGl length B Olf LBO 

Immed iate TG' length B On LB1 

SWEEP TRIGGER 
length Step Size (entry) LNS } TRGI fRG 

SWEEP RESET RESET RST RECEIVER SUFFIX UNITS 

SOURCE SUFFIX UNITS meters MET 

dBm DBM 
cent imeters CM 

dBV (rms) DBV 
seconds SEC 

Volt (rms) V 
milliseconds MSC 

mill i-Volt (rms) MV 
microseconds USC 

micro-Volt (rms) UV 
nanoseconds NSC 

nano-Volt (rms) NV 
exponent , 

seconds SEC INSTRUMENT STATE 
milliseconds MSC 

MH. MHI 

kH, 'HI Function HP-IS Code 
H, HI 
exponent E 

SPECIAL FUNCTIONS SPC • 

Conlid_ (self) test menu SLF • 
RECEIVER Self test channel R STR 

Self test channel A STA 

Self test channel B STB 

Function HP-IS code Returrl RfT • 
Beeper off BPO 

RESOLUTION SW 
Beeper on BP, 

RBW ' 
Service Diagnostics menu SDG ' 

Resolution BW 1 H, BW, 
Source leveling off SlO 

Resolution BW 10 Hz BW2 

Resolution BW 100 Hz 
Source levering on Sl1 

BWl 
Settl ing Time off SEO 

Resolution BW 1 kHz BW. 

Auto Bandwidth Off AUO 
Settling time on SET 

Auto Bandwidth On AU' 
Synthesizer Diag off sro 
Synthesizer Diag on SY1 

AVERAGE AV' 
Display Test Pattern OTP 

Averaglllg Oft AVO 
Trace MemOfY Test TMT 

N = 4  AV' 
Fast Processor Test FPT 

N = 8  AV2 
1/0 port test PRT 

N = 1 6  AV] 
More Serv Diag menu MOR ' 

N = 3 2  AV. Display Memory Test OST 

N=&4 AVS 
Software ReviSIon message 50V 

N= 128 AV6 
Return RfT • 

N = 256 AV' 
S-Parameters Off SPO 

S-Parameters On SP1 

ATTENUATION ATT • 

AttenuatIon R '" 0 dB ART 
SAVE INSTRUMENT STATE SAV 

Attenuation R 20 dB AR2 
Save state in regIster 1 SV, 

Attenuation A = 0 d B  AA' 
Save state in register 2 SV2 

AttenuatIon A = 20 dB AA> 
Save state III regIster 3 SVl 

AttenuatIon B '" 0 dB AB1 Save state In register 4 SV' 

AttenuatIon B = 20 dB AB2 Save state In regIster 5 SVS 

I mpedance R ::: 5 0 ! l  '" 
RECALL INSTRUMENT STATE RCt • 

Impedance R '" 1 MO "2 
Recall old (last) stale RlS 

Impedance A 50 0 lA' 
Recall register 1 'Cl 

Impedance A = 1 MO IA2 
Recall register 2 .C2 

Impedance B = 50 !l '" 
Recall register 3 RO 

Impedance B = 1 MO "2 

Clear Trip_ ReceIver CfR 
Recall register 4 'C, 

Recall reg ister 5 'CS 

LENGTH tEN ' 

length R (entry) LN' 

length R Off LRO 

length R On LRl 

- Use not required ThIS code's only functIon IS to d,splav a menu 
(If but d IagnostICS are on) D-3 
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INSTRUMENT PRESET 

PLOT MENU 
Plot all 
Plot trace 1 
Plot trace 2 

Plot graticule 
Plot characters 
Plot trace 1 marker 
Plot trace 2 marker 
Confogure Plot menu 
Trace 1 linetype (entry) 

Trace 2 linetype (entry) 

Trace 1 pen number (entry) 
Trace 2 pen number (entry) 
GratlCule pen no. lentry) 
Pen speed fast (ma_) 
Pen speed slow 
Set plot config to default 

Relurn 

Hp·IB ONLY COMMANDS 

Function 

Sellhng TIme Entry 

Dump regisler A 
Dump regIster B 
Dump regIster R 
Dump regIster 01 

Dump register 02 
Dump reglsler DJ 
Dump regIster 04 

Dump trace 1 
Dump t.ace 2 
Dump marker 1 

Dump marke. 2 

Dump marker 1 posItron 
Dump marke. 2 posItion 

Dump Slate (learn mode out) 
Dump status 

D·4 

IPR Dump i'verage number 
Dump key or knob 

PLM Dump characters 
PLA Dump Instrument ID 
PLl 

PL2 load register A 
PLG Load register B 
PLC Load register R 

PMI Load register 01 

PM' load register 02 

CPT ' load regIster 01 
TlL load regIster 04 

T2L load state (learn mode in) 
liP 

T2P Craticule 011 
PGP Cratlcule on 

PNM Characters off 

PN' Characters on 

PLO Annotation oft 

RET • Annotalion on 
Annotallon Clear 
Menu off 
Menu on 
Ml!nu clear 

HP-IS code ASCII data formal 
64 b,t IEEE  data format 

STE 12 b,t HP JS77A bonary 
Bus d,agnostics mode off 

ORA Bus d,agnostics on, fast 
ORB Bus dlagnosllcs on, slow 
DRR 
DOl [nler Menu (user defoned) 
DD' Enter AnnotatIon 
DD. Enter GraphICS 
DD. Clear Keyboard Buffer 
DlI Take Measurement 
on Set SRQ Mask 
DMI Erro. Reportong mode 0 
OM' Erro. Reportong mode 1 
MPI £lIor Reportmg mode 2 

MP> £flor Reporhng mode 1 
LMO Send SRQ 
OM' 

• U'!' not "'qUOft'(! r ht, only lunl tlon of thl' (od.' I< 10 lI1<t,l,tV"  menu 
(If hu< d" 'I!"O<!U < .",' unl 

DAN 

DKY 

DCH 
101 

LRA 

LRB 
LRR 

LDI 
LD' 
LO. 
LO' 

LMI 

GOO 

GRI 
CH' 
CHI 
AN' 

ANI 

ANC 

MN' 

MNI 

MNC 

FMI 

FM' 

FM. 

BD. 
BDI 

BD' 

ENM 

ENA 

ENG 

CKO 

TKM 
'QM 

ER. 

ERI 

ER> 

ER) 

SRQ 
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