tr 535U87/53578/53528
General Information

Table 1-1.

WP a5515

Model 53508/53578,/53528 Specifications
INPUT CHARACTERISTICS
INPUT 1: HP 53568 HP 33518 HP 33528
Frequency Range: SO0 MHz - 200 GHz 500 MHz - 26 5 CHz 500 MHz . 40 GHz

Sensitivity:
Full Operating Environment

500 MHz to 12.4 GHz -32 dBm -32 u:Brn -2? c&Bm

12.4 GHz to0 20.0 GH:z -27 dBm -27 dBm -25 dBm

20.0 GHz to 26.5 GHz NA -16 dBm -25 (‘iBm

26.5 GHz to 40 GHz dBm = 0.741 {{GHz) -44.6

@ 25°C (tyrical)

300 MHz to 12.4 GHz -20 éBm 10 dBm -30 dBm

12,3 GHz t0 20.0 GH: -35 éBm -35dBm -30 dBm

20.0 GHz to 26.5 GHz N'A -28 dBm -30 dBm

26.5 GHz t0 40 GHz N:A dBm = 0.731 #{GHz) ~49.6
Maximum Input: +7 dBm ~7 dBm +7 #Rm

Damage Level:

~25 dBm, peak

=25 dBm, zeak

+25 dBm, Peak

Impedance: 5011 nominal 3012 norninal 500} nomunal
Connector: Precision Type N femaie APC-3.5 maie with coilar, SMA compaticie
SWR:
500 MHz - 10 GHz <2:1 typical <2:1 typicai <2:1 typical
10 GHz - 20 GHz <3:1 typicai <3:1 typical <3:1 typical
20 GHz - 26.5 GHz N/A ~3:1 wypical <3:1 typical
26.5 GHz - 40 GH2 N A N:A <3.5:1 typical
Coupling: de to 5002 termination. ac to instrument
Accuracy:

=1 LSD =rime base error = trequency (See Graphs 1,2,3)

Residual Stabulity:

When counter and source use common 10 MHz time base or counter uses external higher

siabiiity time tase. .3 LSD rms typical for resciution 1 Hz - |

kHz at 25°C;

HP 53528 only .7 LSD tyrical 26.5 - 30 GHz: LSD = least significant digt.

Input 2 accuracy = resolution and trigger uncertainty (Graph 2) + time base
uncertainty (Graph 3).
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General Information

1-12. INSTRUMENT AND MANUAL IDEMTIFICATION

1-13. The instrument serial number is located in the upper right corner of the rear panel. The
serial number is in the form: 0000A0C000. The first four digits and the letter are the serial number
prefix. The last five digits are the suffix. The prefix is the same for all identical instruments; it chan-
ges only when a change is made to the instrument. The suffix, however, is assigned sequentially
and is different for each instrument. The contents of this manual apply to instruments with the
* serial number prefix(es) listed under SERIAL NUMBERS on the title page.

1-14. An instrument manufactured after the printing of this manual may have a serial numhber
prefix that is not listed on the title page. This unlisted serial number prefix indicates the instrument
is different from those described in this manual. The manual for this newer instrument is accom-

panied by a yellow "Manual Changes” supplement. This supplement contains change information
that explains how (o adapt the manual to the newer instrument.

1-15. In addition to change information, the supplement may contain information for correcting er-
rors in the manual. To keep this manual as current and accurate as possible, Hewlett-Packard recom-
mends that you periodically request the latest Manual Changes supplement. The supplement for this
manual is identified with the manual print date and part number, both of which appear on the
manual title page. Complimentary copies of the supplement are available from Hewlett-Packard.

1-16. For information concerning a serial number prefix that is not listed on the title page or in the
Manual Changes supplement, contact your nearest Hewlett-Packard office. Addresses and phone
numbers of 1P Sales and Support offices are Jocated at the back of this manual.

1-17. DESCRIPTION

1-18.  The HP 53508 is a CW microwave counter with a measurement range of 10 Hz to 20 GHz.
The HP 5351B and 5352B counters are similar to the 53508, with the 5351B having an extended
measurement range of 10 Hz to 26.5 GHz, and the 5352B a range of 10 Hz to 40 GHz. All three
counters combine high performance microwave measurements with simple, easy-to-use operating
procedures. The HP 5350B/51B/528 is controlled by a single microprocessor which interacts with

the counting circuitry to generate data, compute and display measurements, and manipulate
measuremerit data.

1-19. All measurement modes and functions are selectable via 17 pushbutton keys on the front
panel. Selectable functions include Sample Rate and Resolution control for the various measure-
ments modes, and Math functions, such as Offset and Scale, for data manipulation. Additional
power and convenience are provided by user-callable test and diagnostic functions which can be
used for troubleshooting, and to obtain additional measurement information. The counter is
equipped with memory for saving the front panel setup when the counter is set to Standby mode.
All display functions are performed by a Liquid Crystal Display, which contains 24 alphanumeric
characters (including function annunciators) for displaying both messages and measurement data.

1-20.  Full HP-IB programmability is a standard feature of the HP 53508/51B/528 Microwave Fre-
quency Counter. The Hewlett-Packard Interface Bus provides remote control of measuremnent func-
tions and data output. All front panel features are available via the HP-1B.

1-21. OPTIONS

1-22. There are five equipment options available for the HP 5350B/5351B (three for the 5352B),
as listed in Table 1-3. Specifications for the options are listed in Table 7-1.

1-23.  If an option is included in the initial order, it will be installed" at the factory and ready for
operation upon receipt. All options (except Option 700) may be ordered for field installation by order-
ing the parts listed in Section VI for a given option. Refer to Section 1 for installation instructions.

;
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Table 1-1.

HP 53508/53518/53528B
General intormation

Model 53508/53518/53528 Specifications {Continued

INPUT 1: HP 5350B,5351B.535.8

TCKO TIME BASE

GENERAL

Modes of Operation:

Automatic: Counter automaticaily ac
and displays highest level signal
within sensitivity range

Manual: Center frequency H
entered to within
of input frequency
worst case helow 1 C H
measurement and caia outpuf rate

Automatic Amplitude Discrimination:
Autematicnily measures the iargest ot ad
signals present, providing t+
(typical) above any signal witt
> 20 dB ypicai) above any signai wit

500 MHz to 20 (40) GHz.

FM Tolerance iSee Graph 4)-
Automatic Mode: 20 MHz p-p (12 MHz, HP 53328)
Manual Mode: 60 MHz p-p (55 MHz, HP 5352B),
when cenier frequency s entered within =1 MHz
of input signal.
Maximum FM Rate: 10 MHz

Tracking Speed:
Fast-Acquisition Track: 1 GHz s.
Normal FM Rate: 1 MHz 5.
Low RiM Rate: 80 kHz s.

Acquisition Time:
Actomatic Mode
Fast-Acquisition Track: < 40 ms
Normal FM Rate: <125 ms,
Low FM Rate: <1.25s.
Manual Moce: <20 ms

AM Tolerance: Anv mnd ex
proviced the minimum
than the sensitivity spe

dl evel 1S not ess

Gate Time: For ! Hz resoiuticn

500 MHz-57 GHz 200 ms
5.7-11.3 GHz 300 ms
11.3-16.9 GHz 600 ms
16.9-22.5 GHz 800 ms

>225 GHz 1000 ms

Crystal Frequency: 19 MMz
Stability:
Aging Rate: <1 « 10-7 per month.
Short T O=3or | s averaging ime.

T <1055, 0-30° 4 ref, 1]

1o the offset frequency
Line Varanon: ~1 -« 10-7 for 10% change

from rominal.

Time Base Output: 10 MHz and ! MHz. »2 3V
5qQuare wave ac coup'ed into i k{(l:
>1.5V p-p into 30): available irom rear
pana BNC connectors whenever the asica
ment Ras ac power connected.

External Time Base: 1. 2. 5 or 10 MHz, 0.7V min.
0 sV mex. p-posine wave Or square wave into
>1 k() shunted by ~ 30 pF, via rear panel
BNC canmector
Externai reference automatically selected when
signaj is present, an :ncicator { ¥\ appears
in the display. TCXO power turned off,

oven heate: on, uscilator signai disconnected

OPTIONAL OVEN TIME BASE
OPTION 001D

Crystal Frequency: 10 MHz.
Stability:

Aging Rater =5 - 10-'C day aiter
24-hour warm-up: <1 < 10-7 yvear for
continuous operation.

Short-Term: <1 = 10-70 for 15 average

Temperature: <7 <« 10-3 0.350°C

Line Variation: <! < i0-10 for 10% rhange
rem nominal

Warm-Up S 1oalue
1 minutes at at 23°C 1

OPTIONAL REAR PANEL INPLITS
OPTION 0027

INPUT 2: HP 5350B/5351B/53528

Frequeney Range: 10 Hz to 525 Ml
Mode of Operation:
5012 10 MHz to 525 MHz.
MO 10 Hz o 80 MHz.
Sensitivity:
Full Operating Environment:
300 10 MHz to 525 MHz, 25 mV rms.
1 MQ: 10 Hz to 80 MHz, 25 mV rms.
@ 25°C (typical):
5002: 10 MHz to 525 MHz, 15 mV rms.
1 M 10 Hz 10 80 MHz, 15 mV rms

Gate Time = 1/Resolution 1 ms minimum.
Resolution: selectable 1 Hz to 1 MHz.

High Resolution: 1 M mode: 0.001 Hz for
<100 kHz input; 0.01 Hz for <1 MHz
nput; 0.1 Hz for <10 MHz input; 1 Hz for
>10 MHz input: 1 second gate.

Accuraey: = 1 1SD +
( 1.4 x Trigger Error ®
Gate Time
(See Graphs 1, 2. and 3)

Impedance.
Selectable: 1 M0l nominal shunted by <70 pF
or 5000 nominal.
Coupling: ac.
Connector: Replaceable fuse, Type BNC female.
Maximum Input: N
500: + 10 dBm; 1 MQY: 1V rms.
Damage Level: 500 or 1 M)
de - 5§ kHz: 250V (dc + ac peak);
>5 kHz: 5.5V rms (+28 dBm) +
1.25 x 10 V rms/FREQ.
Panel Label: 5.5 V rms (+ 28 dBm).

*+ Time base erroa = Freq.

Ail specifications are the same except Input |
Sensitivity:

Se i
1 dBm, 300 MHz 10 124 GHz
2 3Bm, 12,4 GHz 10 200 GHe
3 dBm. 200 GHz t0 26,5 GHz

300 MHz -10 GHz (<2.5:%
10 GHz - 20 GHz =3
20 GHz - 26.5 GHz (<

typical)
ymicat)

3:1 typical. 33518)

OPTIONAL INCREASED DAMAGE LEVEL
OPTION 006D

Protects Input | from damage by limiting high
level signals. All specifications are the same
except Input 1:

Damage Level

300 MHz o & GH»
6 GHz to 18 GHz

18 GHz t0 26.5 GHz

Sensitivity:

«29 4Bm {8 Warts)
+36 dBm (4 Watts)
+34.8 dBm (3 Watrs)

Sensitivity is reduced by:
3 dBm, 500 MHz to 124 GHz
4 dBm. 12.4 GHz to 20.0 GHz
5 dBm, 20.0 GHz to 26.5 GHz2

SWR:

500 MHz - 10 GHz (~2.5:1 typical)

10 GHz - 20 GHz (<3.5:1 typical)

20 GHz - 26.5 GHz (<3.5:1 typical, 5351B)

Display: Seamented 24 characr2- unha.
aumenc LCD with 24 annunciaters
ibacklighted): lockout (see Drzgnostics?

1 up sitcred in STBY mode:

it {see Ciagne .

Self-Check: Tests torcorrectc
using LO frequency divided b

Diagnostics: Front pane! or KP c
Display and Kevboard Lockout. Service
Diagnostics and User Informatica.

Data Qutput: Over HP-IB bus: vares wath Fre-
Guency and Resciunon.

Automatic Mode: 100 readires ~er second.
Manual Mode: 120 readings per second.
(10 kHz resciuron, no main uncions
“DUMP MODE™).

Math Functions: Resuit = measurement <

scale - offset.
Oifiset: Measurement is aifset oy
entered value,
Scale: Meas

Smoath: Dispiayed resoiution s eter
mined using exvonental averagng;
Drspiays oniy stabie digts.

holds the display indefiniely or untl

Trigger occurs.
Display Rate: 35, 1 4, .
Overload Indication: T A user

message: External pad or sianar atzenuation

should be used to averd camag
Sleep Mode: !

<-70 dBm 1y

input 258 seiect
IF Output: Rear nanei <

30-110 MHz down-convert owave

signal at >-20 d8Bm .ato 304). ac coupied
HP-IB: Functions and Zagrostics ar2

programmable: address settatie ;
panel. Defauit switches on rear

Teach: Learn programiming; [EE cormn-

patible command siructure; Funciion subset

SH1. AH). T3 L4, SR RLL PP DCY. DT

Co, Ei.

Reset local: returns o iocal co

vrol.

C

Cperating Temperature: 0°C o
Power Requirements: 100 VA max.
Line Select:
100 V (30-105 VAC rms: 47.5-4+0 Hz)
115120 V (104-126 VAC rms: 47.5-440 Hz).
220 V {1¥8-231 VAL rms; 47 .3-06 Hz).
230:240 V 1207-252 VAC tms: 47.5-66 Hz).
Accessories Furnished: Power cord. manual
Size: D/133 mmH * 407 mmW < 358 mmD
SlinHx16m Wx 14in D).
Weight: 11 kg (24 1b)

OPTIONAL HIGH STABILITY
OVEN TIME BASE OPTION 010

Crystal Frequency: 10 MHz.
Stability-
Aging Rate: <7 x 10-10/week after 24 hrs;
<1 x 10-10/day (typical) after 30 days;
<2 % 10-8/year for continuous operation.
Short-Term: <1 x 10~10 for 1 s average.
Temperature: <7 x 10-9, 0-50°C.
Line Variation: <1 x 10-10 for 10% change
from nominal.
Warm-Up: <5 x 10-9 of final value
10 minutes after turn-on at 25°C®.

Footnotes:

© Trigger Error: ,——
Sge \/’e!2 “e nl
51rms

Input Slew Rate in V. s at Trigger point

Where ¢ = Effective rms noise of counter’s
input channel. (100 'V typcai)
e n=rms noise of the input signal for a 500 MHz
bandwidth.
@ For osciflator off time less than 24 hours. Final
value is defined as frequency 24 hours akter turn
on; an indicaror {¥) appears in the display
until the oven reaches operating temperature.
@ Availahle with HP §350B/63518 only.
® Options 001 and 010 are mutually exclusive.
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Table 1-3. Equipment Options Available

{ Option Description Instrument Model 1
E 001 Oven Oscillator Timebase 5350B/5351B/53528B

E 002 Rear Panel input Connectors 5350B/5351B only

L 006 Limiter (Increased Damage Level) 5350B/53518B only

I

i 010 High Stability Timebase 5350B/5351B/53528

| 700 Internal CIiL Interface (MATE) 53508/5351B/5352B

1-24. ACCESSORIZS

1-25. The instrument is supplied with a detachable power cable, shown in Figure 1-1. The power
cable supplied will have one of six possible line (mains) connectors, depending on the country of

destination. Refer to Table 2-1, AC Power Cables Available, for the part number of the appropriate
cable.

1-26. Table 1-4 lists accessories available for the HP 5350B/51B/52B.

Table 1-4. Accessories Available

Description HP Part Number
Extra Operating and Programming Manual } (Option 910) 05350-90030
Extra Service Manual

05350-90021

Rack Mount Adapter Kits:
. With handles attached (Option 913)

5061-9771
With handles removed (Option 908) 5061-9677
Extended Hardware Support (Option W30) none

1-27. Option W30 (kxtended Hardware Support) provides two additional years of return-to-HP
hardware-service support. Option W30 is available only at time of purchase. Service contracts are
available from Hewlett-Packard for instruments which did not include Option W30 at time of pur-

chase. For more information, contact your nearest Hewlett-Packard Sales and Support office {offices
are listed at the back of this manual)

1-28. SERVICE EQUIPMENT AVAILABLE

1-29.

Extender boards and cables are available to aid in servicing printed-circuit board assemblies.
The ext

ender boards and cables allow assemblies to be ex

monitoring with appropriate test equipment. Refer to Tabl
part numbers for ordering service equipment.

tended from their plug-in connectors for
e 1-5, Recommended Test Equipment, for

1-30. RECOMMENDED TEST EQUIPMENT

1-31. The test equipment listed in Table 7
justments, and troubleshooting, Substitute
required characteristics listed in the table.

-5 is recommended for use during performance tests, ad-
test equipment may be used if it meets or exceeds the




