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[EWP] 585/588 Microwave Pulse Counter 

Warranty 

EIP Microwave warrants this counter to be free from defects in material 
and workmanship for one year from the date of delivery. Damage due to 
accident, abuse, or improper signal level is not covered by the warranty. 
Removal, defacement, or alteration of any serial or inspection label, 
marking, or seal may void the warranty. EIP Microwave will repair or 
replace, at its option, any components of this counter which prove to be 
defective during the warranty period, provided the entire counter is re- 
turned PREPAID to EIP or an authorized service facility. In-warranty coun- 
ters will be returned freight prepaid; out-of-warranty units will be returned 
freight COLLECT. No other warranty other than the above warranty is 
expressed or implied. 

Certification 

EIP Microwave certifies that this instrument was thoroughly inspected and 
tested, and found to be in conformance with the specifications noted 
herein at time of shipment from the factory. 
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[EMP] 585/588 Microwave Pulse Counter 

Manual Change Information 

As ElP continually improves and updates its products, changes to the 
material covered by the manual will occur. When a part or assembly in an 
ElP instrument is changed to the extent that it is no longer interchangeable 
with the earlier part, the Change Control Number (CCN) of the instrument, 
shown on the title page of the manual, will change and a new edition of the 
manual will be published. A new edition not involving a CCN change will 
show the new date on the front page and on each changed page. 

Sometimes, due to printing and shipping requirements, changes cannot be 
incorporated into the printed manual immediately. In these cases, dated 
change pages will be shipped with the manual. Please insert these pages 
in your manual and remove the obsolete pages, if any. 

Customer Suggestion Form 

A mail-in form at the end of this manual provides an easy way for you to tell 
us about any additions, corrections, or changes that would improve this 
publication. We appreciate your taking the time to help us provide the best 
possible service to you and to all of our customers. 
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Section 1 
General Information 

DESCRIPTION 

The Model 585 and Model 588 Microwave Pulse Counters are 
microprocessorbased multifunction instruments used for both CW and 
pulsed microwave measurements. They automatically measure pulse 
widths as narrow as 50 ns and pulse periods up to 250 ns. The 585 and 588 
also measure input signal pulse width or pulse period to a 10-ns resolution. 
Additionally, through the INHIBIT INPUT connector, the 585 and 588 can 
profile pulsed or chirped CW signals with gates down to 15 ns. The range 
of pulse parameter measurements is 15 ns (when profiling) to 9.99 
seconds. No manual switching is required to measure CW or pulsed sig- 
nals. 

The frequency range of the 585 is 0.95 to 18 GHz, and is extendible, by 
option, down to 300 MHz. The frequency range of the 588 is 0.95 to 26.5 
GHz, and is extendible, by option, down to 300 MHz and up to 110 GHz. 

All major functions are controlled through the 21-button, functionally 
grouped keyboard. Information is presented for viewing on a 9-digit sec- 
tionalized frequency display, a 3-digit floating point pulse parameter dis- 
play, and a 20-message annunciator bank.. 

Microprocessor control and the unique architecture employed offer all the 
major counter functions, such as frequency offsets, frequency range 
limits, and averaging capabilities, plus a variety of special functions includ- 
ing internal diagnostics, calibration and test aids, and sophisticated 
operational enhancements. 

All front panel controls (except the ON/OFF switch) and all background 
functions are externally programmable via the IEEE 488-1978 standard 
GPIB (General Purpose Interface Bus) port. The instrument output status 

and all displayed information are accessible via the GPIB. 

SAFETY 

The Model 585/588 is a Safety Class | instrument. This instrument has 
been designed and tested according to international safety requirements. 

1-1 



[EWP] 585/588 Microwave Pulse Counter 1/General Information 

This manual contains information, cautions, and warnings that must be 
followed by the service person to ensure safe operation and to retain the 
instrument in safe condition. 

SAFETY SYMBOLS 

WARNING The WARNING sign denotes a hazard. It calls attention to a 
procedure or practice, which, if not correctly performed or 
adhered to, could result in personal injury. 

CAUTION The CAUTION sign denotes a hazard. It calls attention to an 
Operating procedure or practice, which, if not correctly per 
formed or adhered to, could result in damage to or destruction 
of part or all of the product. 

OVERALL SAFETY CONSIDERATIONS 

WARNING 

Before this instrument is switched on, the protective earth ter- 
minals of this instrument must be connected to the protective 
conductor of the (mains) power cord. The mains plug shall only 
be inserted in a socket outlet provided with a protective earth 
contact. The protective action must not be negated by the use 
of an extension cord (power cable) without a protective earth 
(grounding) conductor. 

WARNING 

Only fuses with the required rated current voltage and speci- 
fied type should be used. Do not use repaired fuses or short- 
circuited fuseholders. To do so could cause a shock or fire 
hazard. 

WARNING 

Whenever it is likely that the protection has been impaired, the 
instrument must be made inoperative and be secured against 
any unintended operation. 

1-2 
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WARNING 

All protective earth terminals, extension cords, autotransfor- 
mers, and devices connected to this instrument should be con- 
nected to a socket outlet provided with a protective earth 
contact. Any interruption of the protection will cause a poten- 
tial shock hazard that could result in personal injury. 

PERIODIC MAINTENANCE 

No periodic preventive maintenance is required. To maintain accuracy, it is 
recommended that the counter be recalibrated every six months. See 
Section 5, Adjustments and Calibration. 

If the following assemblies are repaired or replaced, the counter may 
require recalibration for proper operation. 

Power Supply 
Gate Generator 
Converter Control 
Microwave Converter 

Microprocessor 
Band 1 Converter 
Count Chain 

Care should be taken when removing any assemblies to prevent damage 

to components or cables. 

CAUTION 

Do not attempt repair or disassembly of the Microwave Con- 

verter, Millimeter Wave Converter, or Time Base Oscillator 

assemblies. Such action will void the warranty of the counter. 

Contact EIP or your sales representative. 

OPERATING CONDITIONS 

This instrument is designed to be operated at temperatures not exceeding 09 

to 50°C at relative humidity not to exceed 95% (75% over 259C; 4596 over 

400C). This instrument will perform to specifications at altitudes not 

exceeding 3050 m (10,00€ fr.) and will tolerate vibration not exceeding 2 g. 
It is fungus resistant. The chassis is not designed to provide protection from 

mechanical shock or falling water particies and is intended for normal 

bench use in an environmentally uncontaminated area. 

1-3 
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1-4 

VENTILATION 

Air circulates through the vents in the rear panel of the counter. These 
vents must not be obstructed or the temperature inside the counter may 
increase enough to reduce counter stability and shorten component life. 

STORAGE 

Store the instrument in an environment that is protected from moisture, 

dust, and other contaminants. Do not expose the instrument to 

temperatures below -55°C or above 75°C, nor to altitudes above 12,000 

m (40,000 ft). 

CAUTION 

Check current rating of counter fuse and setting of rear panel 
Vac selector switch before applying power to counter. 

FUSE REPLACEMENT 

The counter uses one fuse. It is located on the rear panel above the line 

voltage plug. The following fuses must be used: 

Line Voltage Fuse Type 

110/120 Vac 1.5-A Slow-blow MDL 

220/240 Vac 0.75-A Slow-blow FST 

To release the fuse, use a screwdriver to rotate the slotted cap counter- 

clockwise. To reinstall the fuse, press the fuse and slotted cap assembly into 

the fuse cavity and turn it clockwise until it locks into place. 

VOLTAGE SELECTION 

The voltage select switch should be set to the proper line voltage. To 

change line voltage: 

1. Disconnect the counter from the power line. 

2. Use a screwdriver to turn the slotted voltage indicator to the desired 

position. 
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INSTALLATION 

No special installation instructions are required. The counter is a self- 
contained bench or rack mounted unit, and only requires connection to a 
standard, 100/120/220/240-volts, 50/60-Hz power line for operation. 

r00 F20 VAC tee An ks 

220 240 VAC ¿SA 58 

Figure 1-1. Rear Panel Fuse and Voltage Select Locations 

CAUTION 

Always be sure that the fuse is the type and value specified, and 

that the voltage select switch is set to correspond to the ac power 

input voltage; otherwise, the counter may be damaged. 

1-5 
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PERFORMANCE CHECKOUT PROCEDURE 

The following procedure can be done without special tools or equipment. 

a 

00 

Turn counter POWER switch off. Check fuse rating and setting of AC 
POWER switch on the rear panel. 

. Connect the power cord to 100/120 or 220/240-V, 50/60-Hz single-phase 
power source. The ground terminal on the power cord plug should be 
grounded. 

. Turn the POWER switch on. All LEDs and annunciators will light for 
about 2 seconds, then the model number will be displayed for about 1 
second, then all zeros will be displayed. This indicates that the auto- 
matic self-check has been completed. 

SPECIAL 
- Press: (9) dj Display should read 100 000 +1 (100 MHz). 

FUNC 
SPECIAL 

¿Press [5 ON Display should read all 8's and all annun- 
FUNC ciators should be lit. 

SPECIAL 
. Press: (9) (0) (3) Each display segment should light in turn 

FUNC (adjustable by the front panel SAMPLE 
RATE). 

SPECIAL 
. Press: (9) (o) (4) Each digit should light in turn (adjustable by 

FUNC the front panel SAMPLE RATE). 

. This completes the performance checkout procedure. 

SERVICE INFORMATION 

C OUNTER IDENTIFICATION 

This counter is identified by three sets of numbers: the model number 585 
O 

d 

r 588, a serial number, and a Configuration Control Number (CCN). They 
re located on a label affixed to the rear panel. All three numbers must be 

mentioned in any correspondence regarding your counter. 

1-6 
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REPLACEABLE ASSEMBLIES 

EIP has an assembly exchange program. All plug-in assemblies, modules, 
and the front panel assembly may be exchanged. 

After identifying the faulty assembly, call EIP with the assembly number 
and shipping information. A replacement can be shipped within 24 hours. 
After the replacement assembly has been received, return the faulty as- 
sembly to EIP for credit. 

FACTORY SERVICE 

If the counter is being returned to EIP for service or repair, be sure to 
include the following information with the shipment. 

e Name and address of owner. 

e Model, complete serial number, and CCN of the counter. 

e A complete description of the problem (Under what conditions did 
the problem occur? What was the signal level? What equipment 
was attached or connected to the counter? Did that equipment 
experience failure symptoms?) 

e Name and telephone number of someone familiar with the problem 
that may be contacted by EIP for any further information if neces- 
sary. 

e Shipping address to which the counter is to be returned. Include 
any special shipping instructions. 

Pack the counter for shipping as detailed below. 

SHIPPING INSTRUCTIONS 

Wrap the counter in heavy plastic or kraft paper, and repack in original 

container if available. If the original container cannot be used, use a heavy 

(275 pound test) double-walled carton with approximately four inches of 

packing material between the counter and the inner carton. Seal carton 

with strong filament tape or strapping. Mark the carton to indicate that it 

contains a fragile electronic instrument. Ship to the EIP address on the title 

page of this manual. 

1-7 
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OPTIONS AND ACCESSORIES 

This section provides descriptions for the options and accessories available on 
the ElP Model 585/588 Counters. 

OPTIONS DESCRIPTION 

5801 50 to 400 Hz Operation 

5802 Band 1 (300 MHz to 1 GHz) 

5803 Rear Input 

5804 Band 3 (Frequency Extension to 110 GHz, available on 

Model 588 only - unit must have Option 5802) 

5805 MATE CIIL Interface 

ACCESSORIES DESCRIPTION 

890 Frequency Extension Cable Kit 

91 Remote Sensor 26.5 - 40 GHz (WR-28) 

92 Remote sensor 40 - 60 GHz (WR-19) 

93 Remote Sensor 60 - 90 GHz (WR-12) 

94 Remote sensor 90 - 110 GHz (WR-10) 

95 Remote Sensor 50 - 75 GHz (WR-15) 

96 Remote Sensor 33 - 50 GHz (WR-22) 

The accessories above listed are used in conjunction with Option 5804. 

101 Chassis Slides with Handles (includes Rack Mount Kit) 

102 Chassis Slides without Handles (includes Rack Mount 

kit) 

010 Transit Case 

021 Rack Mount Kit with Handles 

022 Rack Mount Kit without Handles 

031 Operations Manual (one supplied with each instrument) 

032 Maintenance and Service Manual (one supplied with 

each instrument) 

050 Sof-Pac Carrying Case 
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Option 5801 

50 to 400 Hz Input Power 

Units equipped with this option are modified to operate properly on AC power 

with a line frequency from 50 to 400 Hz. 

Option 5802 

Band 1 (300 MHz to 1 GHz) 

This option enables the counter to measure pulse and CW frequencies from 

300 MHz to 1 GHz. The electrical specifications for Band 1 are contained in 

Section 2 of the Operations manual. 

Option 5803 

Rear Input 

This option relocates the front panel input connectors to the rear panel of the 

counter. It is usually used for ATE, rack mounted, applications that required 

the test signal be applied at the rear panel of the counter. 

Option 5804 

Band 3 

This option extends the potential frequency range of the EIP Model 588 from 

26.5 GHz to 110 GHz. Option 5802 is required with this option. In addition, a 

Frequency Extension Cabling Kit (Model 890) and one or more of the Remote 

Sensors are necessary for operation. Electrical specifications for Band 3 are 

contained in Section 2 of the Operations manual. 

Option 5805 

MATE CIIL Interface 

This option was developed for the MATE program of the United States Air 

Force. The acronym MATE stands for Modular Automatic Test Equipment. 

Instruments with this option communicate through a TMA (Test Module 

Adapter) which translates the instruments commands into a language common 

to all instruments called CIIL (Control Interface Intermediate Language). 

Option 5805 provides a TMA built into the counter. This enables the counter to 

communicate in either CIIL or its native language. For more information on the 

use of this option refer to Section 3 (GPIB) of the Operations manual. 
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GENERAL 

HEIGHT 3.5 in (89 mm) 

WIDTH 16.75 in (425 mm) 

DEPTH 14.0 in (356 mm) 

WEIGHT 35 lb (15.9 kg) 

SHIPPING WEIGHT 41 lb (18.6 kg) 

OPERATING 0 to 50° C 
TEMPERATURE 

POWER 110/120, 220/240 Vac 

+10% 50-60 Hz, 
100 VA typ. 

MINIMUM 50 ns 

PULSE WIDTH 

MAXIMUM CW 

PULSE WIDTH 

MINIMUM 15 ns 

PULSE PROFILE 

MINIMUM PRF 1 Hz 

MINIMUM OFF TIME 

MINIMUM 
ON/OFF RATIO 

RESOLUTION 

GATE TIME 

PULSE PERIOD 

(0 Hz for pulse profile) 

200 ns (will count CW) 

15 dB 

1 kHz to 1 GHz 

1 ms to1ps(dependent; 
upon resolution) 

ACCURACY +(20 ns + time base 
error x PW) 

DISPLAY 3 digits, floating point, 
RESOLUTION 10 ns maximum 

(Special function 
available for 10 ns) 

RESOLUTION 10 ns 
TO GPIB 

MIN/MAX 10 ns / 9.99 s 

PULSE PERIOD 

MEASUREMENT 3 to 6 dB 
POINTS below peak 

Section 2 
Specifications 

10 MHz (TCXO) 

<a x 10% 7 mo. 

«1 x 10? RMS for one 
Second averaging time 

«1 x 10 ?over the range 
Q to 50° C 

+10% change in line voltage 
produces frequency shift 
<i] seni 

None required 

10 MHz, square wave, 1 V 
peak-to-peak minimum into 
50 ohms 

Requires 10 MHz, 1 V peak- 
to-peak minimum into 300 
ohm 

-95 dBc/Hz at 10 Hz from 
carrier 

PULSE WIDTH 

ACCURACY +(20 ns + time base error x 

PW) 

3 digits, floating point. 10 ns 
maximum (Special function 
available for 10 ns on all 

DISPLAY 
RESOLUTION 

measurements) 

RESOLUTION 10 ns 
TO GPIB 

MIN/MAX 50ns / 9.99 s 

PULSE WIDTH 

MEASUREMENT 3 to 6 dB below peak 
POINTS 

Specifications subject to change without notice. 
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BAND 1(OPTION) 

MINIMUM FREQUENCY 300 MHz 

MAXIMUM FREQUENCY 1 GHz 

SENSITIVITY -15 dBm 

CONNECTOR BNC 

MAXIMUM INPUT. +7 dBm peak 

DAMAGE LEVEL +27 dBm peak 

AMPLITUDE DISCRIMINATION 10 dB 

MAXIMUM VIDEO 
VIDEO FREQUENCY <300 MHz 
VIDEO FREQUENCY >300 MHz 
SL FREQUENCY >300 MHz 

MV = SL - [10 log(300 MHz / FV)*] - 20 dBm 
MV = SL - 20 dB 

MAXIMUM FM/CHIRP Carrier frequency cannot be 
«300 MHz or >1000 MHz. 

GATE ERROR GE = (+0.07) / (GW) 

DISTORTION ERROR DE = (+0.03) / (PW - 3 x 10? seconds) 

AVERAGING JITTER AJ = +2 x V [RES / ((GW)(AVE))] 

FREQUENCY LIMITS 

CENTER FREQUENCY 
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BAND 2 BAND 3 (OPTION) 

250 MHz 26.5 GHz 

18 GHz (Model 585) / 26.5 GHz (Model 588) 110 GHz 

-20 dBm (950 MHz to 12.4 GHz) 

-15 dBm (12.4 to 18 GHz) 

-10 dBm (18 to 26.5 GHz) 

Precision N (Model 585) / APC 3.5 (Model 588) 

26.5 to 60 GHz -20 dBm (-25 dBm typ.) 
60 to 110 GHz -15 dBm (-20 dBm typ.) 

Kwik Jack (accepts 890 cabling kit) 

+7 dBm peak 

+40 dBm peak (10 watts) 

15 dB 

MV = SL + 20 dB 

+5 dBm peak 

+10 dBm peak 

20 dB 

MV = 15 mV peak-to-peak max 

MV is the maximum video amplitude in dBm. SL is the input signal level in dBm. FV is the 
frequency component of the video in Hz. 

20 MHz peak to peak Auto Mode: 20 MHz peak to peak 
Center Frequency Mode: 150 MHz peak to peak 

Measured Frequency is a function of Average Frequency and Geometric Center Frequency when 

FM / chirp is greater than 150 MHz and nonsymmetrical. 

GE = (50.01) / (GW) GE = (+.03) / (GW) 

GE is the gate error in Hz. GW in seconds is the logical AND of inhibit and pulse width - 3 x 102 

seconds 

DE = (+0.03) / (PW - 3 x 10? seconds) DE = (+0.02) / (PW) - 3 x 10? seconds 

DE is distortion error in Hz. PW is pulse width in seconds. 

AJ = + VIRES / ((GW)(AVE)] AJ = +2 x VIRES / ((GW)(AVE))] 

AJ is the RMS averaging jitter in Hz. RES is the specified instrument resolution in Hz. (This is true 
up to 1 MHz resolution. Above 1 MHz resolution RES is 10° Hz.) GW in seconds is the logical AND 
of inhibit and pulse width - 3 x 10? seconds. AVE is the number of specified count averages. 

Instrument will ignore signals outside of 
frequency limits. 10 MHz resolution, +50 MHz 

accuracy. Unwanted signals must be 
greater than 100 MHz from either limit. 

Will lock on signals +50 MHz from the 
entered frequency at sensitivity 

10 MHz resolution. 

Instrument assumes any signals present 
to be in the range +2 GHz from the 
specified center frequency and calculates 
the harmonic number based on this assumption. 

o 5 5 A LOO E M EE DDDEEOGGBDEOZDODILIIL]CULELEIESL!0SC 
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BAND 1(OPTION) 

ACQUISITION TIME (PULSE) AQ = 1 / PRF + 50 x 10? seconds. 

ACQUISITION TIME (CW) AQ = 1 / PRF + 50 x 10° seconds. 

TOTAL ACCURACY (PULSE) ACC = +GE +DE +AJ +Time Base Error 

TOTAL ACCURACY (CW) ACC = Time Base Error + 1 count * 

*(Based on measurement average) 

MEASUREMENT TIME MT = [(4)(PP)] / [(GW)(RES)) 
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BAND 2 BAND 3 (OPTION) 

(Freq Limits): AQ = (FH) [(4 x 10 7) + (4x 10% (Automatic): AQ = 70 / PRF + [(6 x 10°)(PP)] / 
/ PRF)] + 60 / PRF + [(2 x 10 ®)(PP)] GW + 0.2 
/GW+.1 (Center Freq): AQ = 70 / PRF + [(8 x 10*)(PP)] / 

(Center Freq): AQ = 72 / PRF + [(2 x 109(PP)) GW + 02 
GW EER AQ = 70 / PRF + 0.2 

(Freq Limits): AQ = [FH] [(4 x 1012) + (4 x 108 

ARRAI CONAP 
(Center Freq): AQ = 72 / PRF + .1 

AQ is the acquisition time in seconds. FH is the difference between frequency limit high and 
frequency limit low in Hz. PRF is the specified instrument PRF in Hz. PP is the period of the input 
signal in seconds. GW in seconds is the logical AND of inhibit and pulse width - 3 x 108 seconds. 

ACC = +GE +DE +AJ +Time Base Error ACC = «GE +DE +AJ «Time Base Error 

ACC - Time Base Error + 1 count * ACC = Time Base Error +N? counts 
* (Based on measurement average) Ni:Ereaqu/ E20! GEkIz 

(Based on measurement averaging) 

MT = (PP) / ((GW)(RES)) MT = [(4)(PP)] ) [(GW)(RES)] 

MT is the measurement time in seconds. GW in seconds is the logical AND of inhibit and pulse 
width - 3 x 10 seconds. PP is the period of the input signal in seconds. RES is the specified 
instrument resolution in Hz. (This is true up to 1 MHz resolution. Above 1 MHz resolution RES is 
109 Hz.) 
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Section 3 
Operation 

Figure 3-1. 585/588 Microwave Pulse Counters 

INTRODUCTION 

The operations section of this manual consists of a listing of the controls, 
connectors, and indicators featured on the Model 58X Pulse Counter, fol- 
lowed by an explanation of how each counter function operates, plus 
some general measurement considerations. Sample GPIB commands, in- 
cluded for each function, are in the format used by the HP-85™ controller; 
for formats used by other controllers, see page 3-62. A more thorough 
discussion of GPIB operation follows, along with a discussion of the spe- 
cial functions available to the operator and a list and explanation of possible 
error messages. 
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Figure 3-2. Front Panel, Model 585 

FRONT PANEL CONTROLS AND INDICATORS 

1. POWER switch - turns counter on. 

2. SAMPLE RATE/HOLD - varies time between measurements from 0.1 
to 10 seconds (nominal). The last reading is retained indefinitely in 
HOLD. 

3. GATE - lights when the signal gate is open and a measurement is 
being made. 

SEARCH - lights when the counter is not locked to an input signal. 

5. DATA DISPLAY - 12-digit LED display provides a direct numerical 
readout of a measurement. The frequency information is displayed on 
the nine left-most digits in a fixed position format that is sectionalized 
in GHz, MHz, and kHz. Pulse parameters (pulse width and pulse period) 
are displayed in a three-digit floating point format to the right of the 
frequency display. 

6. STATUS DISPLAY - The operating status of the counter is indicated by 
a series of annunciators. When the counter is displaying input data 
instead of a measurement, the appropriate status indicator will flash. 

7. KEYBOARD - Both data entry and function choice are controlled 
through through the keyboard (see Keyboard section on page 3-8). 
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OFS LO . PW. LSN 

MLT HI PP TLK 

AVG CF X SPC SRQ 
PRE HLD — EXT RMT 

Figure 3-3. Status Indicators 

STATUS INDICATORS 

e B1 (Band 1) - lights when the optional 300 MHz-1 GHz range is 
selected. 

e B2 (Band 2) - lights when the 950 MHz-18/26.5 GHz range is se- 
lected. 

e B3 (Band 3) - lights when the optional 26.5-110 GHz range is se- 
lected. 

e OL (Overload) - indicates that the input signal level is in excess of 
the optimum counting range. (Overload does not indicate improper 
operation, only that the input amplitude is greater than optimum.) 

e OFS (Frequency Offset) - lights when a frequency offset is stored in 
the counter memory. 

e MLT (Frequency Multiplier) - lights when a frequency multiplier 
other than 1 is stored in the counter memory. 

e AVG (Average) - lights when an average other than 1 is stored in the 
counter memory. 
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3-4 

PRF (Minimum Pulse Repetition Frequency) - lights when a PRF 
other than 2.0 kHz is stored in memory. 

LO (Frequency Limit Low) - lights when a low limit other than the 

default value is stored in memory. (See page 3-10). 

HI (Frequency Limit High) - lights when a high limit other than the 
default value is stored in memory. (See page 3-10). 

CF (Center Frequency) - lights when the Center Frequency mode of 
operation is enabled. 

HLD (Hold) - lights when the SAMPLE RATE control is placed in the 
HOLD position. 

PW (Pulse Width) - lights when the counter is in the pulse width 
measurement mode. 

PP (Pulse Period) - lights when the counter is in the pulse period 
measurement mode. 

e SPC (Special Function) - lights when a special function is enabled. 

e EXT (External Reference) - lights when the counter is set to an 
external time base reference. 

NOTE 

For proper operation, a 10 MHz external reference must be applied to the 

rear input panel when INT/EXT switch is set to the external position. 

GPIB STATUS INDICATORS 
LSN (Listen) - lights when the counter is addressed as a listener by 
the GPIB. 

TLK (Talk) - lights when the counter is addressed as a talker by the 
GPIB. 

SRQ (Service Request) - lights when the counter is sending a ser 
vice request. 

RMT (Remote) - lights to indicate that the front panel controls are 
disabled and the counter is being controlled by the GPIB. i 
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Figure 3-4. Front Panel, Model 588 

SIGNAL INPUT CONNECTORS 

de BAND 1 INPUT CONNECTOR (BNC female) - has a nominal input 
impedance of 50 ohms, shunted by 20 pF. It is used for measurements 
in the range of 300 MHz to 1 GHz. (Model 585 and 588) 

BAND 2 INPUT CONNECTOR (APC 3.5 female for 588, precision N for 
585) - has a nominal input impedance of 50 ohms. It is used for mea- 
surements in the range of 950 MHz to 26.5 GHz (18 Ghz for 585). 

BAND 3 INPUT CONNECTOR — (on the Model 588 only) is a Sealectro 
Quick-Connect. It is used for counter operation in the range of 26.5 to 

110 GHz in conjunction with Frequency Extension Option 5804, the 

Model 890 Frequency Extension Cabling Kit, and a remote sensor. 
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Figure 3-5. Rear Panel, Models 585/588 

REAR PANEL CONTROLS AND CONNECTORS 

1. REAR PANEL INPUT HOLES - provided for rear panel input option. For 
Bands 2 and 3, the rear panel input is achieved by turning the individual 
modules around. For Band 1, the input cable is routed to the back of 
the instrument. 

2. THRESHOLD OUTPUT - is the digitized pulse envelope. It is true 
when the counter has a converter lock and a signal is present. The 
output is O volts when false, and -0.75 volts into 50 ohms when true. 

3. GATE OUTPUT - represents the gate to the Count Chain board. The 
gate output follows the actual gate, not the gate enable. The output is 
O volts when false, and -0.75 volts into 50 ohms when true. 

4. 10 MHz INT/EXT Switch - references the counter to its internal time 
base, a 10-MHz TCXO, when the switch is in the internal position. 
When the switch is in the external position, it references the counter to 
an external 10 MHz reference applied to the 10 MHz IN/OUT connector. 

NOTE 

For proper operation, a 10 MHz external reference must be applied to the 

rear input panel when INT/EXT switch is set to the external position. 

5. 10 MHz IN/OUT - provides a 10-MHz square wave, 1 volt peak to peak, 
ac coupled into 50 ohms, when the 10 MHz INT/EXT switch is in the 
internal position. Accepts a 10-MHz, 1-volt peak-to-peak signal into 300 
ohms when the 10 MHz INT/EXT switch is in the external position. 
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6. INHIBIT INPUT - causes the counter to perform as if the input signal 
were turned off. The counter ignores any signal that is present while 
inhibit is true during all phases of operation. An input of -1 volt inhibits 
the counter. An input of -2 volts enables the counter. The inhibit input 
impedance is 50 ohms to -2 volts so that the counter can be driven by 
either an ECL signal or a O to -1 volt, 50-ohm source. 

NOTE 

The INPUT INHIBIT is designed to be compatible with ei- 
ther a 50 ohm impedance pulse generator, or emitter 
couplerlogic (ECL) devices. An internal termination of 50 
ohms returned to -2 volts makes this dual compatibility pos- 
sible. An ECL high level signal (-0.8 to -1.1 volts) will inhibit 
measurement. ECL devices are designed to drive 50-ohm 
lines without reflections when the lines are terminated with 
50 ohms returned to -2 volts. The direct compatibility with a 
50-ohm pulse generator results from the fact that zero volts 
from a 50-ohm source will produce -1 volts at the INPUT 
INHIBIT (inhibiting the counter) while a -1 volt signal into 50 
ohms will produce 1.5 volts at the INPUT INHIBIT, thus 
enabling the counter. 

7. GPIB CONNECTOR - used to connect the instrument to the IEEE 
1978-488 bus. 

8. FUSE - provides overload protection. Use a 1.5-A slow-blow MDL-type 
fuse for 100/120 V operation. Use a 0.75-A slow- blow FST-type fuse for 
220/240 V operation. 

9. VAC SWITCH - sets the operating voltage of the counter to match the 
power line. There are four settings: 100, 120, 220, and 240 Vac. The 
counter will operate at voltages within +10% of selected line voltage, 
at frequencies of 50 to 60 Hz (50 to 400 Hz for Option 5801). 

CAUTION 

Switch setting and fuse rating must match power line voltage. 

10. AC POWER CONNECTOR - accepts the power cord supplied with the 
counter. 

11. FAN - blows air out of the instrument. Air flow is from the holes in the 
left side (viewed from the rear), through the instrument, and out 
through the fan. Obstruction of these air passages will cause the tem- 
perature inside the counter to increase, which reduces the counter's 
operating stability and shortens component life. 
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KEYBOARD OPERATION 

KEYBOARD 

The keyboard consists of 21 push button keys that control the major func- 
tions of the counter. Twelve keys are used for numerical data entry - the 
digits O through 9, the decimal point, and the change sign (+). Four keys 
(GHz, MHz, kHz, and Hz) act as terminators for the input of frequency 
parameters. The CLEAR ENTRY and CLEAR DATA keys are also consid- 
ered terminator keys. 

Ten of the keys, the parameter call keys, are also used to select the 
measurement parameters. Five of these, BAND (which also calls sub- 
band), SPECIAL FUNCTION, FREQUENCY MULTIPLIER, RESOLUTION, 
and AVERAGE, are used without terminators, while the other five, MINI- 
MUM PRF, FREQUENCY LIMIT LOW, FREQUENCY LIMIT HIGH, CENTER 
FREQUENCY, and FREQUENCY OFFSET, are used with the terminator 
keys. The parameter call keys overlap the numeric entry keys. 

The remaining keys are called one-shot action keys; they include 
INIT/LOCAL, PULSE PERIOD, PULSE WIDTH, RESET, and TRIGGER. 

Figure 3-6. Keyboard 

NUMERIC ENTRY KEYS 

The numeric entry keys are: 

e Digits O Through 9 
e (+) Sign Change Key 
e (.) Decimal Point Key 
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TERMINATOR KEYS 

The terminator keys are: 

e GHz 
e MHz 
e kHz 
e Hz 

CLEAR DISPLAY and CLEAR DATA 

These are also considered terminator keys. At any point inside a key 
sequence the user has the option to: 

e Press CLEAR DISPLAY to abort the sequence and return to normal 
operation without changing the value of the called parameter. 

e Press CLEAR DATA to abort the sequence and assign the default 
value to the called parameter. 

ONE-SHOT ACTION KEYS 

INIT/LOCAL - initiates two different actions. When the counter is in local 
mode, this key causes the counter to be initialized to the powerup state. 
When the counter is in remote mode, the INIT/LOCAL key causes a return 
to local mode (unless a GPIB local lockout is active). 

PULSE WIDTH - turns the pulse width measurement on or off. The result 
is displayed in the pulse parameter display. 

PULSE PERIOD - turns the pulse period measurement on or off. The result 
is displayed in the pulse parameter display. 

When the counter is in local mode, it cannot display both pulse width and 
pulse period simultaneously; in remote operation, however, both parame- 
ters can be output to the controller. 

NOTE 

See Special Functions section, page 3-29, for higher resolution 
or for PRF measurements. 

RESET - resets the converter and restarts the signal acquisition process. If 

a signal is found, a measurement will be taken, even if the counter is In 

HOLD. 

TRIGGER - begins a new measurement cycle. If a measurement cycle is in 

progress, it will be aborted. 
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PARAMETER CALL KEYS 

The operation of the counter is controlled by the values of the measure- 
ment parameters. These parameters have default values on powerup, and 
can be changed by the user through the keyboard or the GPIB. The param- 
eters ale: 

Parameter 

Band 
Sub-Band 
Resolution 
Special Function 
Average 
Frequency Multiplier 
Frequency Offset 
Minimum PRF 
Frequency Limit Low 
Frequency Limit High 

Center Frequency 

Default Value 

2 (Microwave Band) 
1 

3 (1 kHz) 
00 (All cleared) 
01 
01 
O kHz 

2 KAZ 

900 MHz 

26.7 GHz (Model 588) 
18.5 GHz (Model 585) 
O kHz (not active) 
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PARAMETER CALL KEYS USED WITHOUT TERMINATORS 

BAND 

This parameter controls the frequency measurement range. Select the 
appropriate band according to: 

Band Range 

1 300 MHz to 1 GHz (Optional) 

2 950 MHz to 26.5 GHz/Model 588 
950 MHz to 18 GHz/Model 585 

3 26.5 GHz to 110 GHz (Optional) 588 only 

Default: 2 

Example: 

BAND 
Press: “(E to select Band 2 

GPIB example: 

Enter: OUTPUT 718; "BAND 2" to select Band 2 
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SUB-BAND (Called using BAND key) 

This parameter controls the frequency measurement range of Band 3. It is 
set according to the mixer being used. Select the appropriate sub-band 
according to: 

Microwave Band 

Sub-Band Range Letter Designation 

1 26.5 GHz to 40 GHz Ka 
2 33 GHz to 50 GHz Q 
3 40 GHz to 60 GHz U 
4 50 GHz to 75 GHz V 
5 60 GHz to 90 GHz E 
6 75 GHz to 140 GHZ W 

Default: 1 

Examples: 

BAND CLEAR 
Press:  () 0) to default to Band 2 

DATA 

BAND CLEAR 
Press: (} um to default to sub-band 1 

DATA 

BAND 
Press: 3:1] to select Band 2 

BAND 
Press; (0) to select Band 3, sub-band 4 

BAND CLEAR 
Presse m) [E to examine the band 

DISPLAY without changing it 

BAND CLEAR 
Presse o to examine the sub-band 

DISPLAY without changing it 
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GPIB examples: 

Enter: OUTPUT 718;"BAND 3, SUBBAND 6" to select Band 3, sub- 
band 6 

Enter: OUTPUT 718; "SUBBAND 3" to select subband 3 (if counter 
is already in Band 3.) This com- 
mand does not automatically 
set counter to Band 3. 

RESOLUTION 

This parameter controls the frequency measurement resolution. Select the 
appropriate resolution according to table below. 

Resolution Frequency Gate Time 

3 1 REZ 1 ms 
4 10 kHz 100 us 
5 100 kHz 10 ws 
6 1 MHz dons 
7 10 MHz leas 
8 100 MHz 1 us 
9 1 GHz 1 us 

Default: 3 

Examples: 

RES CLEAR 
Dress T to select resolution 3 (1 kHz) 

DATA 

RES 
Press: () to select resolution 2 (1 kHz) 

RES 
Pressi iM) (9) to select resolution 9 (1G Hz) 

GPIB example: 

Enter: OUTPUT 718;"RESOLUT!ON 4” to select resolution 4 (10 kHz) 
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SPECIAL FUNCTIONS 

This key is used to call any of the special functions listed in the table below. 
These functions are also listed on the keyboard operation label on the 
cover of the counter. For more details on special functions, see page 3-29. 

Default: 00 (Clears all special functions previously activated). 

01 100 MHz self test 64 Enable sample rate control 
02 Light all segments and 65 Disable results display 

annunciators 66 Enable results display 
03 Scan segments test 67 Display PRF as pulse period 
04 Scan digits test 68 Display PRF as pulse width 
05 Keyboard test 69 Display pulse parameters only 
06 PROM test 
07 Display model (identify) 70 Display frequency and pulse 
20 Band 2 Detected RF parameters 

72 Store instrument setup 
40 Sweep YIG DAC 73 Recall instrument setup 
41 Sweep VCO, power amp on 74 Relative freq measurement 
42 Sweep VCO, power amp off (freq offset = actual freq) 
44 Disable normal operations 75 Display current IF freq 
45 Restart normal operations (freq offset = LO freq) 
46 Memory read/alter 76 Test and initialize EEPROM 
47 Measure IF frequency only (Destructive test, see page 3-43) 

90 GPIB address read/alter 
61 Disable track 91 YIG DAC auto calibration 
62 Enable track 92 Gate accuracy calibration 
63 Disable sample rate control 

Examples: 

SPECIAL CLEAR 

Press: [7] E to clear all activated special 
FUNC DATA functions. 

SPECIAL 
Riess AQ (6) to activate special function 

FUNC 62, enable track function. 

SPECIAL 
Press: ) to activate special function 

FUNC 44, disable normal operations 
of counter. 
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GPIB example: 

Enter: OUTPUT 718;" SPECIAL 01” 

AVERAGE 

To activate special function O1, 
100-MHz self test 

This parameter controls the number of measurements to be averaged on 
frequency and pulse parameters. Select AVERAGE in the range of 1 to 99. 

Default: 1 

Examples: 

AVG CLEAR 
Presso (s E 

DATA 

AVG 
Press qu au) (0) 

AVG 

Press: () 

GPIB example: 

Enter: OUTPUT 718; "AVERAGE 27" 

to select average factor of 1 

to average 2 readings before dis- 
playing the result 

to average 27 readings before 
displaying the result 

to average 27 readings before 
displaying the result 
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FREQUENCY MULTIPLIER 

This parameter controls the value of the constant M in the math generation 
ar: 

Display frequency = (M x measured frequency) + B 

that can be performed by the counter. Select FREQUENCY MULTIPLIER in 
the range of 1 to 99. 

Default: 1 

Examples: 

FREQ CLEAR 
Press: (1 5 to select a multiplier value of 1. 

MULT DATA 

FREQ 
Press D (0) to select a multiplier value of 7. 

MULT 

FREQ 
Presses m) to select a multiplier value of 31. 

MULT 

GPIB example: 

Enter: OUTPUT 718;"MULTIPLIER 31" to select a multiplier value of 
31 
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PARAMETER CALL KEYS USED WITH TERMINATORS 

FREQUENCY OFFSET 

Frequency offset allows the entry of a negative or positive frequency (to 1 
Hz resolution) into the offset frequency register. This parameter controls 

the constant B in the math generation of: 

Displayed frequency = (M x measured frequency) +B 

where M is the frequency multiplier and B is the frequency offset. Select 
FREQUENCY OFFSET in the range of -99.999 999 GHz to +99.999 999 
GHz. The number can be entered in any fixed-point format, with the units 
terminator that determines the scale of the input number. 

Default: O 

Examples: 

FREQ CLEAR 
Press: (aaj [os] to select a O value 

OFFSET DATA 

FREQ MHz 
Press "NN a T to select a 12.34 

OFFSET MHz value 

FREQ MHz 
Press: (} (0) G) E) to select a 

OFFSET -0.12 GHz value 

GPIB example: 

, 
Enter: OUTPUT 718;"OFFSET 12.34 MHZ" to select a 12.34 

MHz value. 
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MINIMUM PULSE REPETITION FREQUENCY (PRF) 

This parameter controls the minimum PRF of the pulsed signals that can 
be acquired and measured by the counter. For example, if a minimum PRF | 
of 2 kHz is selected, the counter will measure a signal with a PRF of 2 kHz 
or greater. This parameter affects the acquisition speed indirectly by affect- 
ing two internal processes: the time of waiting for a pulse at each fre- 
quency step in the frequency range search, and the time of waiting for a 
pulse when taking measurements before declaring a "signal lost" condi- 
tion. 

Select MIN PRF in the range of O to 100 kHz. A zero value will disable the 
possibility of a "signal lost" condition. The search will continue using a 
1-Hz value. Thus zero value can be selected to prevent the counter from 
re-searching when a signal is acquired. 

Default: 2 kHz 

The number can be entered in any fixed-point format, with the units ter 
minator that determines the scale of the input number. | 

Examples: 

MIN CLEAR 
Press: O O to select a 2 kHz value 

PRF DATA 

MIN kHz 
Press: (7) OOO to select a 37.5 kHz 

PRF value 

MIN MHz 
Press: () OMM@O to select a 0.012 MHz 

PRF (12 kHz) value 

GPIB example: 
f 

Enter: OUTPUT 718;"MINPRF 3.75 KHZ" to select a MIN PRF value ` 

Or 75 kHz: 
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FREQUENCY LIMIT LOW 

This parameter controls the low end of the frequency window that is 
searched for a signal in Band 2. Select FREQUENCY LIMIT LOW in the 
range of 900 MHz to 26.7 GHz for Model 588, and in the range of 900 MHz 
to 18.5 GHz for Model 585. 

Value entered by the user is truncated to 10 MHz resolution. This function 
is only available in Band 2. The FREQUENCY LIMIT LOW must always be 
less than the FREQUENCY LIMIT HIGH. The number can be entered in any 
fixed-point format, with the units terminator that determines the scale of 
the input number. 

Default: 900 MHz 

Examples: 

FREQ LIMIT CLEAR 
Press: [a O to select a 900 MHz 

LOW DATA value 

FREQ LIMIT GHz 
Press: E] I LJ) to select a 2.35 GHz 

LOW value 

FREQ LIMIT MHz 
Press: (e) (6) (5) C) to select a 3130.0 MHz 

LOW (3.13 GHz) value 
(truncated to 10 MHz 
resolution) 

GPIB example: 

Enter: OUTPUT 718;"LOLIMIT 2.356 GHZ” to select a 2.35 GHz value 
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CENTER FREQUENCY 

This parameter controls the center frequency mode of operation, in which the 
counter looks for a signal in the vicinity of the CENTER FREQ value. This mode 
can be used when speed of acquisition or a multiple-signal environment is a 
consideration. This mode is available in either Band 2 or Band 3. 

Select Band 2 CENTER FREQ in the range of 950 MHz to 26.5 GHz for 
Model 588 and in the range of 950 MHz to 18 GHz for Model 585. The 
counter will lock on signals at least +50 MHz from the entered signal 
depending on its power and frequency. The locking frequency is determi ned 
by the band pass width of the YIG filter at the input to Band 2. 

, 

Select Band 3 CENTER FREQ in the range of the sub-band currently selected. 
The counter will lock on signals +1 GHz from the entered frequency. The 
counter will NOT reject signals outside this range. If a signal more than 1 GHz 
from the entered frequency is applied, and erroneous reading may result. 

The value entered by the user is truncated to 10 MHz resolution. The number 
can be entered in any fixed-point format, with the units terminator that deter- 
mines the scale of the input number. 

Default: O 

Examples: 

CENTER CLEAR 
Press: ia} [9 to select a center frequency 

FREQ DATA value of O and return to the 
limits mode of operation. 

CENTER GHz 
Press sig) n T to select a center frequency 

FREQ value of 22.5 GHz (for Model 
588, Band 2, only) 

CENTER MHz 
Press seine (1) ul to select a center frequency 

FREQ value of 2170 MHz (2.17 GHz, 
truncated to 10 Mhz resolution). 
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GPIB example: 

Enter: OUTPUT 718;"CENTERFREO 22.5 GHZ” .to select a center fre- 
quency of 22.5 GHz. 

FREQUENCY LIMIT HIGH 

This parameter controls the high end of the frequency window that is 
searched for a signal in Band 2. Select the high frequency limit in the range 
of 900 MHz to 26.7 GHz for Model 588, and in the range of 900 MHz to 
18.5 GHz for Model 585. 

The value entered by the user is truncated to 10 MHz resolution. This 
function is only available in Band 2. FREQUENCY LIMIT LOW must always 
be less than FREQUENCY LIMIT HIGH. 

The number can be entered in any fixed-point format, with the units ter 
minator that determines the scale of the input number. 

Default: 18.5 GHz - Model 585 
26.7 GHz - Model 588 

Examples: 

FREQ LIMIT CLEAR 
Press: Ga) [Ex] to select a value of 18.5 GHz 

HIGH DATA for Model 585 or a value 
of 26.7 GHz for Model 588 

FREQ LIMIT GHz 
Press ~ (35) F) to selecta 3.2 GHz value 

HIGH 

FREQ LIMIT MHz 
p 7) A to select a 21,090 MHz 

Fincas din 06080 CJ. (21.09 GHz) value 
(truncated to 10 Mhz 
resolution) 

GPIB example: 

Enter: OUTPUT 718;"HIGHLIMIT 13.2 GHZ" to select a 13.2 GHz value 
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SIGNAL MEASUREMENT WITH THE 585/588 

PULSE MEASUREMENT 

Automatic pulse measurements can determine the average frequency of a 
pulse. In some cases, however, additional information may be necessary. 
For example, a pulsed magnetron may exhibit substantial frequency shift 
near the leading and trailing edges of the pulse, or a pulsed Gunn diode 
oscillator may exhibit frequency shift during a pulse due to peak power 
thermal effects. Measurements of these characteristics are easily made 
with only the 585/588 and a delaying pulse generator (See Figure 3-7). 

TRIGGER FROM SOURCE 

SIGNAL 58X 
INPUT MICROWAVE 

PULSE INHIBIT 
COUNTER 

OUTPUT| INPUT 

DELAYING 
PULSE 

GENERATOR 

Figure 3-7. Pulse Profile Measurement Test Set-Up. 

The output pulse of the signal generator is used as an enable input to the 
585/588. As the pulse delay is varied, the measurement window can be 
"walked" through the pulse. A plot of frequency-versus-delay gives the 
frequency-versus-time profile of the pulse directly, as shown in Figure 3-8. 
The width of the measurement window is determined by the width of the 
pulse generator output. Measurement windows as narrow as 15 ns can be 
used, although wider windows yield higher accuracy. 
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INPUT SIGNAL 300 MH; — 18 GHz 

iN 

1 

| PROFILE MEASUREMENT WINDOW 

ít . 

FREQUENCY PROFILE 

X 
f AVERAGE 

Figure 3-8. Pulse Profile Measurement 

TIME VARYING SIGNALS 

Many complex signals are not pulsed at all, but simply continuous signals 
that have frequency variations repetitively with time. One example is the 
measurement of the response of a VCO. A square wave applied to the 
tuning voltage will produce a response curve of frequency-versus-time, 
allowing measurement of linearity and amplitude for frequency modulated 
radar altimeter signals. Figure 3-9 shows a test set-up designed to make 
measurements on time varying signals. It is similar to the pulse profile test 
set-up, except that there is always a signal present. 

MULTIPLE SIGNAL MEASUREMENTS 

Another type of measurement is that of a repetitive sequence of pulses 
that differ in frequency. In this case, it is desirable to measure the fre- 
quency of each pulse in the sequence separately. The same test set-up as 
shown in Figure 3-9 is required, with the trigger pulse synchronous with 
the sequence. In this measurement, the input inhibit function is used to 
discriminate between pulses. The enabling pulse can be slightly wider than 
the pulse to be measured. By shifting the delay time of the enabling pulse, 
the user can measure each input pulse of the sequence separately. 
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MODULATED 
MICROWAVE RF 58X 

SOURCE OUTPUT INPUT A MICROWAVE Tose f PULSE INHIBIT TESTED COUNTER  h.'NPUT 

FREQUENCY 
MODULATION 
INPUT 

MODULATION 
MODULATOR TRIGGER OUTPUT C INPUT 

| TRIGGER DELAYING 

OUTPUT PULSE — [] 
GENERATOR [ PULSE 

OUTPUT 

Figure 3-9. Time Varying Signal Measurement Test Set-up 

TIMING CONSIDERATIONS 

The internal timing usually should be of no concern to the user. However, 
in applications where a few nanoseconds are significant, some details of 
internal operation are important. These involve two areas. One area is the 
measurement window width, and the other is the internal timing delays. 

MEASUREMENT WINDOW WIDTH 

The measurement window is the period during which the gate is actually 
open to enable the counting of a signal. This gate width will be typically 30 
nanoseconds narrower than the pulse applied to the INPUT INHIBIT con- 
nector. The width of the gate is always an integral number of clock periods 
(12.5 ns). For applications where the measurement window needs to be 
known to an accuracy better than 20 ns, it is recommended that the gate 
output on the rear panel be observed on a high speed oscilloscope. The 
desired gate width may be set by varying the input inhibit pulse width. For 
accurate pulse representation, the oscilloscope input should be terminated 

in a 50-ohm load. 
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INTERNAL TIMING DELAYS 

When it is necessary to measure the signal frequency at a precise point in 
time, the internal delays of the measuring instrument can be significant. In 
the 585/588, the total delay between the time a signal is applied to an input 
connector and the time it is available to be counted is nominally 60 ns. The 
signal threshold output on the rear panel typically occurs 20 ns after the 
signal is applied. The gate signal at the rear panel occurs at the measure- 
ment time with virtually no delay. In other words, when absolute time 
positioning of a signal is required, it is necessary to consider that the gate 
signal (representing the measurement period) is actually making a mea- 
surement of the signal which appeared at the input connector 60 ns earlier. 
If the signal threshold output is used as an indication of input signal, then it 
occurs 40 ns prior to measurement. Figure 3-10 shows the relative timing 
of these signals for a pulsed input signal. Timing, however, is not a function 
of input signal characteristics. 

Bie XI um — MANNA ——— 
pasce ANLE 
| 

SIGNAL THRESHOLD 
tow 

| 
| 

iS 

Figure 3-10. Internal Timing Delays 

ACCURACY 

CW MEASUREMENT ACCURACY 

When measuring CW signals the measurement accuracy is specified as: 

Total error = Time Base Error +/— 1 Count 
(Based on measurement averaging) 
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Time Base Error causes an error in the measured frequency of the same per- 

centage as the error in the time base oscillator. For example, if the 10 MHz 

oscillator is off frequency by 3 Hz the corresponding measurement error on a 1 

GHz signal would be 300 Hz. For an 18 GHz signal, the same 3 Hz error in the 

time base would cause a measurement error of 5.4 kHz. The maximum error 

in the time base is the sum of the various possible errors, such as aging rate 

and temperature stability. 

The second type of error, +/- 1 count, is due to the lack of phase coherence 

between the gate and the signal. Simply stated, if an event occurs every 400 

mS (F = 2.5 Hz), a counter could measure either 2 or 3 events in a one second 

interval. 

The note ''Based on measurement averaging'' is included due to a random 

instrumentation error in the counter. This error can be virtually eliminated by 

averaging measurements. 

PULSE MEASUREMENT ACCURACY 

Each of the sources of CW measurement error contribute to the overall error in 

pulsed frequency measurements along with gate error and distortion error. 

For narrow pulses the averaging error and gate error can become the domi- 

nant sources of error for pulse measurements. 

AVERAGING ERROR 

In order to obtain high resolution, the frequency of a number of measure- 
ments is averaged. Each individual measurement has a +1 count uncer 
tainty as previously noted. If N measurements are made, then an 
uncertainty of +N counts is possible, but very unlikely. The resultant 
averaged measurement follows the rules of statistics, in that successive 
measurements will vary randomly to a certain degree. In fact, most of the 
readings (63%) will fall between +V N counts. This is called the RMS 
averaging error. N is the number of gates required to accumulate the 

required gate time. The gate is typically 30 nanoseconds narrower than the 

input pulse, so the RMS averaging error (in Hz) is: 

Band 1/3: Averaging Error (RMS) = +2 x V RES / ((GW)(AVE) 

Band 2: Averaging Error (RMS) = +V RES / ((GW)(AVE)) 

3-26 



[EMP] 585/588 Microwave Pulse Counter 3/Operations 

Where RES is the specified instrument resolution in Hz (up to 1 MHz 
resolution). Above 1 MHz resolution, RES is 108 Hz. GW in seconds is the 
logical AND of inhibit and pulse width - 3 x 10-8 in seconds. AVE is the 
number of measurements averaged. 

GATE ERROR 

When narrow pulses are counted, the gate is opened many times in order 
to obtain a high resolution measurement. Each time the gate opens and 
closes, there will be a small but finite error. The total error is proportional to 
the number of times the gate is cycled during a measurement, and is thus 
inversely proportional to the gate width. This error is also related to both 
temperature and input frequency. In the 585/588, the worst case error, 
including all variables, is specified as: 

Band 1° Gate Error = 20:07 EGN 

Band 2: Gate Error = +0.01 7 GW 

Band 3: Gate Error = +0.03 / GW 

where GW in seconds is the logical AND of inhibit and pulse width - 3 x 
10 seconds. Unlike averaging error, which is random, gate error is sys- 
tematic, and is not reduced by frequency averaging. 

DISTORTION ERROR 

During the first and last few nanoseconds of a pulse phase, distortion that 
is caused by impedance mismatches or video effects can occur, which 
results in shifts in time of the zero crossing. On wide pulses, distortion 

error is insignificant; however, on narrow pulses it may become the domi- 

nant source of error. 

TECHNIQUES FOR IMPROVING ACCURACY 

In most cases, specified accuracy of the 585/588 will be more than suffi- 

cient to meet measurement requirements. If greater accuracy is required, 

all three sources of error can be minimized by a combination of error 

calibration and long term averaging. 
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TIME BASE CALIBRATION 

A frequency error in the time base oscillator results in the same per 
centage error in the frequency reading for either CW or pulsed signals. By 
directly measuring the 10 MHz time base frequency at the 10 MHz OUT- 
PUT connector using a standard of known accuracy, this error can be 
determined and corrected. As an example, suppose the measured time 
base output is 10,0001 MHz, the time base is thus 1 x 10% high in fre- 
quency, and all readings will be 1 x 10® low in frequency: a reading at 10 
GHz will be 10 kHz low. Instead of correcting the reading for this error, a 
better technique is to set the time base oscillator precisely on frequency. 

MEASUREMENT AVERAGING 

Averaging jitter, as noted previously, is simply the result of a random 
statistical process. As in all such processes, taking a larger number of 
samples reduces the averaging jitter. A larger number of samples may be 
taken in two ways: increasing resolution or averaging several readings. 

The 585/588 allows 1 kHz maximum resolution and averaging up to 99 
measurements internally. With the GPIB (IEEE-488) and a controller, the 
user can average a large number of samples to virtually eliminate averag- 
ing jitter. 

CORRECTING FOR GATE ERROR 

Gate error at any given frequency and pulse width can also be virtually 
eliminated. This can be done by simulating a pulsed input and determining 
the gate error. This calibration factor can then be added to, or subtracted 
from, the indicated measurement to obtain the correct frequency. First, 
determine the time base error using a CW source at approximately the 
same frequency (within 25 MHz) as the indicated measurement. Then 
simulate an input by applying an ENABLE signal (of the same width as the 
pulse to be measured) to the INPUT INHIBIT connector. Gate error is the 
difference in reading between the pulsed and non-pulsed measurement of 
the same CW signal. This procedure provides the true gate error, and 
avoids error associated with any possible pulling of the signal source. It 
should be noted that gate error can be calibrated out of the system for a 
given pulse width and frequency. However, this calibration procedure may 
result in additional error for other pulse widths or frequencies. (See 
Special Function 92). 
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REDUCTION OF DISTORTION ERROR 

Since distortion error is most significant on the edges of the pulse, it may 
be reduced by using the inhibit to measure only in the middle of the pulse. 
However, since measuring only the middle of the pulse requires narrowing 
the gate, the gate error will increase. For pulses less than 70 to 80 
nanoseconds, this may add more error than it removes. 

SPECIAL FUNCTION DIRECTORY 

DEFINITION 

The special functions of the 58X counters can be divided into three catego- 

ries: 

1. Counter operation verification 

2. Calibration/troubleshooting aids 

3. Counter capability enhancements 

The special functions discussed in the next section are grouped according 

to the above categories. Further information about how each one works is 

summarized at the end of each discussion. The summary covers the fol- 

lowing features. 

x ONE-SHOT OR CONTINUOUS ACTION 

1. One-shot action functions automatically revert the counter to its 

normal operation after a specific action has been taken. These 

special functions are designated ONE-SHOT. 

2. Continuous action functions stop all normal operations of the 

counter and cause it to stay in the special function mode until the 

user terminates the function. Most continuous action functions can 

be terminated by pressing any key on the keyboard or entering any 

function command through the GPIB interface. After the special 

function is terminated, the function corresponding to the key 

pressed or the command entered will be serviced and a reset Will 

be generated. Exceptions to the above termination sequence Will 

be stated in the individual special function descriptions. These 

functions are designated STOP/RESET or STOP/NO RESET as appli- 

cable. 
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* STATUS INDICATOR ON OR OFF 

LED:ON/OFF at the end of a special function description indicates 
whether the SPC status indicator on the front panel is on or off 
during this function. 

* SPECIAL STATUS BIT ON OR OFF 

SPECIAL SB: ON/OFF indicates whether the special on/off status 
bit is on or off during this function. 

ACTIVATION OF SPECIAL FUNCTIONS 

Special functions can be activated through both the front panel keyboard 
and the GPIB interface. To activate a special function through the key- 
board, press the SPECIAL FUNC key followed by two digit keys. To ac- 
tivate a special function through the GPIB interface, enter the word 
SPECIAL followed by a two-digit number. Activating special functions will 
not alter any previously entered parameters unless specifically stated. 
Pressing the SPECIAL FUNC, 00 or SPECIAL FUNC, CLEAR DATA keys 
will take the counter out of all previously activated special functions. 

OPERATION VERIFICATION FUNCTIONS 

Special function numbers 01 through 19 provide the user with a means of 
verifying that the counter is operational. 

SPECIAL FUNCTION 01 — 100 MHz Self Test 

This function is used to verify that the Count Chain, Gate Generator, and 
the VCO are operational. 

When this function is entered, the counter will do the following: 

Exit the current band. 
Set the hardware to the self-test mode. 
Set the VCO to 400 MHz. 
Set the counter to take frequency measurements only. 
Start measurement cycles. SS Do I ct 

The display will show the frequency measurement results. These results 
will be output to the GPIB interface when frequency readings are re- 
quested. The measurement result should be 100 MHz +1 count. 

*STOP/RESET LED:ON SPECIAL SB:ON * 
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SPECIAL FUNCTION 02 — Light Display Segments 

This function verifies that all the digit segments and annunciator LEDs are 
operational. When this function is activated, all digit segments and all 
annunciators will be turned on. The GATE and the SEARCH annunciators 
will both be on for the duration of the special function. 

*STOP/RESET LED:ON SPECIAL SB:ON * 

SPECIAL FUNCTION 03 — Scan Display Segments 

Each segment in all the digits and bank of annunciators is turned on se- 
quentially by this function to test the display segment drivers. The scan 
rate is determined by the current sample rate. 

xSTOP/RESET LED:ON SPECIAL SB:ON * 

SPECIAL FUNCTION 04 — Scan Display Digits 

Each digit and each bank of annunciators is turned on sequentially by this 
function to check the display digit driver. The scan rate is determined by 
the current sample rate. 

ASTOP/RESET LED:ON SPECIAL SB:ON * 

SPECIAL FUNCTION 05 — Keyboard Test 

This function is used to verify the operation of the keyboard. 

After this function is activated, the counter will stop normal operations. 
The display will show the key code of the last key pressed. When a new 
key is pressed, the display will be updated to show the code of the new 
key. When the GPIB controller requests a key code, the code of the last 
key pressed will be output. (If the controller requests a key code, the 
counter will output to the GPIB interface the code of the last key pressed 
even if Special Function 05 is not activated). If the counter is in LOCAL, this 
function must be terminated by the CLEAR DISPLAY key. If it is in remote, 
this function can be terminated by any device-dependent command. 

xSTOP/RESET LED:ON SPECIAL SB:ON 
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SPECIAL FUNCTION 06 — PROM Check Sum Test 

This function generates the check sum for each PROM in the counter and 
compares it with the check sum table stored in the firmware. If all the 
check sums generated are correct, the counter will display the word 
PASSED on the front panel. If any one of the check sums is incorrect, an 
error message corresponding to that particular check sum will be output to 
the display. At the same time, the Error Condition status bit in the GPIB 
serial poll status byte will be set. During check sum generation, SPECIAL 
06 will be displayed. 

*ONE-SHOT LED:ON SPECIAL SB:ON * 

SPECIAL FUNCTION 07 — Display counter model number 

This function enables the user to find out whether the counter is config- 
ured as a 585 or 588 counter. 

After the appropriate model number is displayed on the front panel, the 
counter will return to the measurement mode. No RESET will be 
generated. 

*ONE-SHOT LED:ON SPECIAL SB:ON * 

CALIBRATION/TROUBLESHOOTING AIDS 

Special functions number 20 through 59 and 90 through 99 aid the user in 
calibrating and/or troubleshooting the counter. 

SPECIAL FUNCTION 20 — Band 2 Detected RF Level ` 

This function verifies coarse calibration of the Band 2 YIG DAC offset and 
YIG DAC slope adjustments. 

When this function is activated, the counter will wait for the user to enter 
the new YIG calibration frequency. The previously entered frequency num- 
ber and FR is displayed in the frequency section and the pulse parameter 
section of the display respectively. The special function will stop in this 
state until the user enters a new frequency number; or, if the previously 
entered frequency number is the required frequency, the kHz key can be 
pushed to tell the special function to continue. 
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After the number has been entered, the YIG DAC is set to the entered 
frequency number. The display will show CAL DAC plus a number from 1 
to 8 corresponding to the information on the Band 2 power discrimination 
circuitry. The counter will output the power discrimination circuitry infor- 
mation when requested by the GPIB to output LEVEL. 

For more calibration information, see Section 6. 

*STOP/RESET LED:ON SPECIAL SB:ON * 

SPECIAL FUNCTION 40 — Sweep YIG DAC 

When this function is activated, the counter will wait for the user to enter 
the start frequency of the YIG sweep. The previously entered start fre- 
quency and F1 will be displayed in the frequency section and the pulse 
parameter section of the display respectively. The special function will stop 
in this state until the user enters a new Start frequency or, if the previously 
entered frequency is the required start frequency, the user presses the 
kHz key to tell the special function to continue. 

After the start frequency is entered, the counter will wait for the user to 
enter the stop frequency of the YIG sweep. The previously entered stop 
frequency and F2 will be displayed in the frequency section and the pulse 
parameter section of the display respectively. The special function will stop 
in this state until the user enters a new stop frequency or, if the previously 
entered frequency is the required stop frequency, the user presses the 
kHz key to tell the special function to continue. 

When both the start and stop frequencies have been entered, the display 
will revert to displaying SPECIAL 40. The YIG DAC will be swept contin- 
uously from F1 to F2 in 2-MHz steps until the function is terminated. The 
sweep rate is controlled by the sample rate. Maximum sweep rate may be 
obtained by disabling the sample rate (Special Function 63) before calling 
this function. If F1 and F2 are equal, the YIG DAC will be set to that 
particular frequency. 

To activate this function in remote, the user programs the controller to 
output SPECIAL 40. The start and stop frequencies used will be the fre- 
quencies specified in the GPIB commands Y1FREQ and Y2FREQ (where 
Y1FREO and Y2FREO correspond to F1 AND F2 respectively). If the start 
or stop frequency required is different from that specified in Y1FREQ or 
Y2FREO respectively, the number in that frequency register has to be 
updated before Special Function 40 is activated. 

*STOP/RESET LED:ON SPECIAL SB:ON * 
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SPECIAL FUNCTION 41 — Sweep VCO with VCO Power Amplifier On 

After this function is activated, the counter will wait for the user to enter 
the start frequency of the VCO sweep. The previously entered start fre- 
quency and F1 will be displayed in the frequency section and the pulse 
parameter section of the display respectively. The special function will stop 
in this state until the user enters a new start frequency or, if the previously 
entered frequency is the required start frequency, the user presses the 
kHz key to tell the special function to continue. 

After the start frequency is entered, the counter will wait for the user to 
enter the stop frequency of the VCO sweep. The previously entered stop 
frequency and F2 will be displayed in the frequency section and the pulse 
parameter section of the display respectively. The special function will stop 
in this state until the user enters a new stop frequency or, if the previously 
entered frequency is the required stop frequency, the user presses the 
kHz key to tell the special function to continue. 

When both the start and stop frequencies have been entered, the display 
will revert to displaying SPECIAL 41. The VCO will be swept continuously 
from F1 to F2 in 50-kHz steps until the function is terminated. The sweep 
rate is controlled by the sample rate. Maximum sweep rate may be ob- 
tained by disabling the sample rate (Special Function 63) before calling this 
function. If F1 and F2 are equal, the VCO will be set to that particular 
frequency. The VCO power amplifier is turned on during this function. 

To activate this function in remote, the user instructs the controller to 
output SPECIAL 41. The start and stop frequencies used will be the fre- 
quencies specified in the GPIB commands V1FREQ and V2FREQ (where 
V1FREQ and V2FREO correspond to F1 and F2 respectively). If the start or 
stop frequency required is different from that specified in VIFREQ or 
V2FREO, the number in that frequency register must be updated before 
SPECIAL 41 is activated. 

*STOP/RESET LED:ON SPECIAL SB:ON * 
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SPECIAL FUNCTION 42 — Sweep VCO with VCO Power Amplifier Off 

After this function is activated, the counter will wait for the user to enter 
the start frequency of the VCO sweep. The previously entered start fre- 
quency and F1 will be displayed in the frequency section and the pulse 
parameter section of the display respectively. The special function will stop 
in this state until the user enters a new start frequency or, if the previously 
entered frequency is the required start frequency, the user presses the 
kHz key to tell the special function to continue. 

After the start frequency is entered, the counter will wait for the user to 
enter the stop frequency of the VCO sweep. The previously entered stop 
frequency and F2 will be displayed in the frequency section and the pulse 
parameter section of the display respectively. The special function will stop 
in this state until the user enters a new stop frequency or, if the previously 
entered frequency is the required stop frequency, the user presses the 
kHz key to tell the special function to continue. 

When both the start and stop frequencies have been entered, the display 
will revert to displaying SPECIAL 42. The VCO will be swept continuously 
from F1 to F2 in 50-kHz steps until the function is terminated. The sweep 
rate is controlled by the sample rate. Maximum sweep rate may be ob- 
tained by disabling the sample rate (Special Function 63) before calling this 
function. If F1 and F2 are equal, the VCO will be set to that particular 
frequency. The VCO power amplifier is turned off during this function. 

To activate this function in remote, the user instructs the controller to 
output SPECIAL 42. The start and stop frequencies used will be the fre- 
quencies specified in the GPIB commands V1FREQ and V2FREQ (where 
V1FREQ and V2FREQ correspond to F1 and F2 respectively). If the start or 
stop frequency required is different from that specified in V1FREQ or 
V2FREO, the number in that frequency register must be updated before 
SPECIAL 42 ¡s activated. 

*STOP/RESET LED:ON SPECIAL SB:ON " 
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SPECIAL FUNCTION 44 — Disable Normal Operations 

This function, when activated, will prevent the counter from performing 
the normal converter lock and measurement cycles. It will freeze the 
counter in the state it was in at the moment the function was activated. 
The display will show PAUSE and the Stop On/Off status bit will be set 
when this function is active. Special Function 44 remains activated until 
terminated through Special Function 45 or SPC cearn or SPC (o) (0) 

| ad 
DATA 

*STOP/RESET LED:ON SPECIAL SB:ON 3i 

SPECIAL FUNCTION 45 — Enable Normal Operations 

This function provides the means to reverse the action taken when Special 

Function 44 is activated. The function enables the counter to return to 

normal operation again. A reset is generated and the Stop On/Off status bit 

is cleared when this function is activated. 

*STOP/RESET LED: ORF SPECIAL SB:ON 5 

SPECIAL FUNCTION 46 — Display and/or Alter Memory 

This function provides the user with a means to display and/or alter any 
memory location. The counter will continue its normal operations when it 
is performing this function unless Special Function 44 has previously been 
activated. 

After this function is activated, the counter will wait for a memory address 
to be entered. During this time, Addr _ _ - — will be displayed. When the ad- 
dress is being entered, the hexadecimal digits keyed in will replace each 
blank (-) sequentially. After the memory address is entered, the content of 
that memory location is displayed in the pulse parameter section of the 
display. 

At this point the user can do one of the following five things: 

Exit the function by issuing a CLEAR DISPLAY command. 

2. Alter the content of the memory location by entering a two-digit 
hexadecimal number. 

3. Display the next memory location by issuing an INCREMENT com- 
mand (pressing the PULSE WIDTH key). 

4. Display the previous memory location by issuing a DECREMENT com- 
mand (Pressing the PULSE PERIOD key). 
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5. Enter another memory address by first issuing an ADDRESS 
command (pressing the CLEAR DATA key). 

If the content of a memory is altered, the new content of that memory 
location will be displayed in the pulse parameter section of the display. If 
the ADDRESS command is issued, the display will change to show 
Addr _ apes This function MUST BE terminated by the CLEAR DISPLAY 
command. 

CAUTION 

Care must be used when operating Special Function 46. Al- 
though the counter cannot be damaged by this function, 
improper operation of it can affect the counter calibration, pos- 
sibly rendering the counter unusable until it can be 
recalibrated. Do not call this function unless familiar with its 
operation. 

In the local mode, the keys on the keyboard will take on different 
meanings after Special Function 46 is activated. The following are the 
definitions of the keys when the counter is this function. 

. All number keys remain number keys. 
GHz key = hexadecimal digit A 
MHz key = hexadecimal digit B 
kHz key = hexadecimal digit C 
Hz key — hexadecimal digit D 
"." key = hexadecimal digit E 
"X" key = hexadecimal digit F 

. PULSE WIDTH key = INCREMENT command. 

. PULSE PERIOD key = DECREMENT command. 

. CLEAR DATA key = ADDRESS command. 

. CLEAR DISPLAY and INIT keys remain the same. —-odooudognuomw- — — 

In the remote mode, a memory content can be interrogated by using the 
OUTPUT MEMORY command. When the counter is addressed to talk, the 
last memory address accessed will be output. A memory location can be 
accessed using the MEMORY OHHHH command (where H is a 
hexadecimal digit). The content of a memory location can be altered using 
the MEMORY OHHHH OHH command. In the remote mode, Special Func- 
tion 46 does not need to be activated when accessing and altering 
memory locations. Those operations can be done by the controller in the 
background. 

*STOP/RESET LED:ON SPECIAL SB:ON 5 
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SPECIAL FUNCTION 47 — Measure IF Frequency Only 

This function provides the user with the means to measure the frequency 
of the signal present at the input of the Count Chain board without having 
the counter converter locked on the signal. The counter will not measure 
pulse parameters when it is in this function. 

When this function is activated, the counter will stop the normal converter 
lock and measurement cycles. The VCO, YIG, and all the microprocessor 
controlled hardware switches will be left at the state they were in when 
the function was activated. The counter will then start measuring the 
frequency of the signal present at the input to the Count Chain board. The 
measurement results will be displayed on the front panel. The result will 
also be output to the GPIB interface if frequency readings are requested. 
This function does not check periodically for the presence of a signal as in 
the normal operation of the counter. 

*STOP/RESET LED:ON SPECIAL SB:ON * 

CAPABILITY ENHANCEMENT FUNCTIONS 

Special functions number 60 through 76 provide to sophisticated users 
those functions that are not required in normal use of the counter. 

SPECIAL FUNCTION 61 — Disable Input Signal Tracking 

This function allows the user to configure the counter not to perform the 
input signal tracking function after every measurement cycle. This function 
will shorten the measurement cycle time, but the counter will not be able 
to track a moving signal. 

The action taken with this function can be reversed by activating Special 
Function 62. 

*ONE-SHOT LED:ON SPECIAL SB:ON * 

SPECIAL FUNCTION 62 — Enable Input Signal Tracking 

This function provides the user with a means to reverse the action taken 
with Special Function 61. 

xONE-SHOT LEDO SPECIAL SB:OFF * 
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SPECIAL FUNCTION 63 — Disable Sample Rate Control 

This function allows the user to configure the counter to ignore the local 
and the remote sample rate controls. The counter will start a new mea- 
surement cycle as soon as the last one is finished. This function will 
shorten the measurement cycle time. 

The action taken with this function can be reversed by activating Special 
Function 64. 

xONE-SHOT LED:ON SPECIAL SB:ON * 

SPECIAL FUNCTION 64 — Enable Sample Rate Control 

This function provides the user with a means to reverse the action taken 
with Special Function 63. 

xONE-SHOT LEDIOBR SPECIAL SB:OFF * 

SPECIAL FUNCTION 65 — Disable Results Display 

This function allows the user to configure the counter not to output the 
measurement results to the front panel display. During the measurement 
cycles, the front panel will display a row of dots. When the user enters 
parameters through the keyboard, the display will react normally. This 
function shortens the measurement cycle time and provides security in 
systems used with classified frequencies. 

The action taken with this function can be reversed by activating Special 
Function 66. 

*ONE-SHOT LED:ON SPECIAL SB:ON * 

SPECIAL FUNCTION 66 — Enable Results Display 

This function is used to reverse the action taken by Special Function 65. 
When this function is activated, the display will immediately be updated 
with the last measurement results. 

xONE-SHOT LEID ORE SPECIAL SB:OFF * 
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SPECIAL FUNCTION 67 — Display PRF as Frequency 

This function configures the counter to display the pulse period measure- 
ments as a frequency. It has no effect on pulse width measurements. 

After this function is turned on, the frequency measurements will not be 
displayed on the front panel. The pulse period will be displayed to the 
maximum available resolution, using the pulse parameter display as the 
100 Hz, 10 Hz and 1 Hz digits. Since the PRF is derived mathematically 
from the period, the resolution will be a function of the period measure- 
ment resolution per the formula: 

Resolution (Hz) = 1 x 10? / [Period (seconds)? 

For example: 

Period Frequency Resolution 

200 ns 5 MHz 250 kHz 

100 us 10 kHz jake 

1 ms 1 kHz 1 Hz (maximum resolution) 

When requested by the GPIB bus controller to output a period measure- 
ment, the counter will output the period measurement instead of the PRF 

of the input signal. 

If the Pulse Period function is on, this special function has a higher priority 
than Special Function 69. That is, the front panel will be configurea accord- 
ing to Special Function 67 if both Special Function 67 and Special Function 
69 are activated. 

This function is terminated when Special Function 68 is activated. 

*ONE-SHOT LED:ON SPECIAL SB:ON * 

SPECIAL FUNCTION 68 — Display PRF as Period 

This function provides the user with a means to reverse the action taken 
with Special Function 67. 

xONE-SHOT EEDIOER SPECIAL SB:OFF * 
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SPECIAL FUNCTION 69 — Display Pulse Parameter Measurements 
Only 

When this function is activated, the frequency measurements are not 
displayed on the front panel. Instead, the twelve digits on the front panel 
are devoted to displaying pulse parameter measurements to 10 ns resolu- 
tion. 

If the Pulse Period function is on, this special function has a lower priority 
than Special Function 67. That is, the front panel will be configured accord- 
ing to Special Function 67 if both Special Function 67 and Special Function 
69 are activated. 

This function is terminated when Special Function 70 is activated. 

*ONE-SHOT LED:ON SPECIAL SB:ON * 

SPECIAL FUNCTION 70 — Display Frequency and Pulse Parameter 
Measurement 

This function returns the counter to the normal mode of displaying mea- 
surement results, reversing the action taken by Special Function 69. 

If no other special function is active, the SPC LED and the Special On/Off 
status bit will be turned off when this function is activated. 

*ONESHOT BED ORE SPECIAL *SB:OFF * 

SPECIAL FUNCTION 72 — Store Counter Setup 

This function stores the present counter setup in the storage register 
specified. 

When this function is activated, the counter requests the user to enter the 
register number by displaying REG — on the front panel. The counter will 
remain in this state until the user enters a number between O and 9 
inclusively. After the register number is entered, the function will proceed 
to store the current counter setup in the register specified. During this 
time, REG N will be displayed on the front panel (where N is the register 
number entered). 

*ONE-SHOT LEDSOFE SPECIAL SB:OFF * 
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SPECIAL FUNCTION 73 — Recall Counter Setup 

This function recalls the counter setup stored in the storage register speci- 
fied. 

When this function is activated, the counter requests the user to enter the 
register number by displaying REG — on the front panel. The counter will 
remain in this state until the user enters a number between 0 and 9 
inclusively. After the register number ¡s entered, the function will proceed 
to set up the counter according to the information stored in the register 
specified. During this time, REG N will be displayed on the front panel 
(where N is the register number entered). 

When the counter finishes setting up, a reset will be generated. 

*ONE-SHOT/RESET LED:OFF SPECIAL SBIOFF * 

SPECIAL FUNCTION 74 — Relative Frequency Readings 

When this function is activated, the counter assigns a negative value to the 
last input frequency reading and enters it into the frequency offset register 
(overwriting any previously entered frequency offset). The last input fre- 
quency in this case means the actual frequency of the input signal, not the 
frequency displayed on the front panel, which may be affected by a fre- 
quency multiplier or another special function. The counter displays the 
relationship, i.e., the difference between the last input frequency and the 
current one, subject to any other functions activated. It will continue to do 
so until the FREQ OFFSET and CLEAR DATA keys *are pressed. The 
Frequency Offset LED is turned on. 

*ONE-SHOT LED: ORE SPECIAL SB:ON * 

SPECIAL FUNCTION 75 — Display IF Frequency Readings 

When this function is activated, the counter will assign a negative value to 
the local oscillator (LO) frequency and enter it into the frequency offset 
register (overwriting any previously entered frequency offset). The counter 
will subtract the LO frequency from the input frequency and display the 
resulting IF frequency. It will continue to do so until the FREQUENCY 
OFFSET and CLEAR DATA keys are pressed. The FREQUENCY OFFSET 
annunciator will be turned on. 

*ONE-SHOT CED ORG SPECIAL SB:ON * 
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SPECIAL FUNCTION 76 — Test and Initialize EEPROM 

This function provides the means for the user to test the EEPROM option. 

This function performs write and read tests on each location on the 
EEPROM. If any one location on the EEPROM fails the write and read 
tests, ERROR 94 will be displayed. If all memory locations pass the tests, 
PASSED will be displayed. 

CAUTION 

Care must be used when operating Special Function 76. Although 
the counter cannot be damaged by this function, using this will 
affect the counter calibration, rendering the counter unusable until it 
can be recalibrated. Do not call this function unless familiar with its 
operation. 

This function requires approximately 2 minutes to complete. During those 
2 minutes, the counter will not respond to any key entry from the key- 
board. 

*ONE-SHOT LED:ON SPECIAL SB:ON * 

SPECIAL FUNCTION 77 — Not implemented 

SPECIAL FUNCTION 78 — Not implemented 

SPECIAL FUNCTION 90 — Display and/or Alter GPIB Address 

When this function is activated, the counter displays the current address of 
the GPIB interface. If the address does not need to be changed, the 
function may be terminated by pressing the CLEAR DISPLAY or CLEAR 
DATA keys. 

After this function has been activated, the GPIB address can be changed 
by entering a two-digit number between 01 and 99 inclusively. The func- 
tion will be terminated and the display returned to displaying measurement 
results after the second digit key is released. 

(Refer to the GPIB interface section, page 3-69 for meanings of GPIB 
addresses above 31.) 

*ONE-SHOT LED:ON SPECIAL SB:ON * 
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SPECIAL FUNCTION 91 — YIG DAC Automatic Calibration 

This function permits the user to calibrate the Band 2 YIG DAC through the 
front panel. . 

When this function is activated, the counter will display F1 and measure a 
usersupplied 2-GHz input. Then it will display F2, wait for the user to 
change the input to 18 GHz, and measure it. The counter then calculates 
and stores (in non-volatile memory) the correction factors that it uses to 
compensate for any YIG DAC error. 

CAUTION 

Care must be used when operating Special Function 92. Although 
the counter cannot be damaged by this function, using this will 
affect the counter calibration, rendering the counter unusable until it 
can be recalibrated. Do not call this function unless familiar with its 
operation. 

To calibrate the YIG DAC: 

de Apply a signal at 2 GHz +2 MHz at approximately 0 dBm to the Band 
2 input connector. 

Call Special Function 91 and press the TRIG key. 

When the display changes from F1 to F2, apply a signal at 18 GHz 
+2 MHz, at approximately O dBm and press the TRIG key. 

4. When the display returns to normal, the counter YIG DAC is calibrated. 

NOTE 

For more calibration information, refer to Section 5 in the Service Manual. 

*ONE-SHOT/RESET LED:ON SPECIAL SB:ON * 
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SPECIAL FUNCTION 92 — Gate Accuracy Calibration 

This function permits the user to calibrate the counter gate accuracy through 

the front panel. 

Before activating this function, the user must apply a valid synthesized (or 
phase-lock) CW input and a 50-ns inhibit input to the counter. When this 
function is activated, the counter measures the frequency with inhibit 
disabled, then measures the frequency with inhibit enabled and compares 
the readings. Based on the result, it adjusts the gate width and repeats until 
the gate is calibrated. lt stores the correction factors in non-volatile 
memory. 

This function stores separate corrections for each band to permit each 
band to be calibrated independently. Band 3 sub-bands do not have inde- 
pendent corrections. 

CAUTION 

Care must be used when operating Special Function 92. Al- 
though the counter cannot be damaged by this function, 
improper operation of it can affect the counter calibration, pos- 
sibly rendering the counter unusable until it can be 
recalibrated. Do not call this function unless familiar with its 
operation. 

To calibrate the counter gate: 

Band 1 

Set the counter to Band 1. 

Apply a synthesized CW signal at 900 MHz +5MHz at -10 to OdBm 

Adjust the inhibit width until the average gate width is 20 ns. 

Enter Special Function 92 and press the TRIG key to start calibration. 

When the display returns to normal (this may take from 1 to 5 minutes), 
Band 1 is calibrated. 
SS A IO cn 
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Band 2 

1. Set the counter to Band 2. 

2. Apply a synthesized CW signal in the Band 2 range tothe Band 2 input 
connector. 

Apply an inhibit signal at approximately 50 ns. 

Adjust the inhibit width until the average gate width is 20 ns. 

Enter Special 92 , and press the TRIG key to start calibration 

When the display returns to normal (this may take from 1 to 5 minutes), 
Band 2 is calibrated. 

NETO oo 

Band 3 

Set the counter to Band 3 and the appropriate sub-band. 

IS Apply a synthesized CW signal in the range of the selected sub-band to 
the Band 3 input connector. 

Apply an inhibit signal at approximately 50 ns. 

Adjust the inhibit width until the average gate width is 20 ns. 

Enter Special 92 and press the TRIG key to start calibration. 

A puc CO When the display returns to normal (this may take from 1 to 5 minutes), 
Band 3 is calibrated. 

NOTE 

For more calibration information, refer to Section 6. 

xONE-SHOT/RESET LED:ON SPECIAL SB:ON * 
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ERROR MESSAGES 

When an error occurs, an error number will be displayed. The probable 
cause of each error is listed below. 

01 KEY PRESSED NOT FUNCTION KEY 
02 LOWER LIMIT HIGHER THAN HIGH LIMIT 
03 LIMITS ENTRY ONLY IN BAND 2 
04 CENTER FREQUENCY ENTRY ONLY IN BAND 2 OR BAND 3 
05 CENTER FREQUENCY ENTRY OUTSIDE CURRENT BAND RANGE 
06 NO VALID DATA IN STORAGE REGISTERS FOR RECALL FEATURE 
07 CONVERTER UNABLE TO LOCK ON SIGNAL DURING SPECIAL 
09 ILLEGAL REGISTER ENTRY 

10 ILLEGAL BAND ENTRY 
11 ILLEGAL SUB-BAND ENTRY 
12 ILLEGAL RESOLUTION ENTRY 
13 ILLEGAL SPECIAL FUNCTION ENTRY 
14 ILLEGAL AVERAGE ENTRY 
15 ILLEGAL MULTIPLIER ENTRY 
16 ILLEGAL FREQUENCY OFFSET ENTRY 
17 ILLEGAL CENTER FREQUENCY ENTRY 
18 ILLEGAL MIN PRF ENTRY 
19 ILLEGAL LOW LIMIT ENTRY 

20 ILLEGAL HIGH LIMIT ENTRY 
21 ILLEGAL SAMPLE RATE ENTRY 
22 ILLEGAL SRO NUMBER ENTRY 
23 ILLEGAL GPIB ADDRESS 
24 ILLEGAL VCO FREQUENCY 1 ENTRY 
25 ILLEGAL VCO FREQUENCY 2 ENTRY 
26 ILLEGAL YIG FREQUENCY 1 ENTRY 
27 ILLEGAL YIG FREQUENCY 2 ENTRY 
28 ILLEGAL YIG DAC FREQUENCY ENTRY 
29 FREQUENCY OVERFLOW DUE TO MULTIPLIER 
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30 PULSE PARAMETERS MEASUREMENTS GREATER THAN SPECIFIED 
MIN PRF 

31 GPIB INPUT MESSAGE TOO LONG > 
32 GPIB MESSAGE STARTS WITH A NUMBER 
33 GPIB MESSAGE STARTS WITH A WRONG NUMBER 
34 UNIDENTIFIED WORD FOUND 
35 WORD MISSPELLED 
36 MISSING SPACE 
37 WRONG MODE ARGUMENT 

40 NON-NUMERIC PARAMETER VALUE 
41 WRONG FREQUENCY TERMINATOR 
42 WRONG TIME TERMINATOR 
43 WRONG OUTPUT ARGUMENT 
44 NUMERIC ARGUMENT SYNTAX ERROR 
45 NUMERIC MANTISSA HAS TOO MANY DIGITS 
46 NUMERIC EXPONENT HAS TOO MANY DIGITS 
47 HEX DATA SHOULD PRECEDE WITH A ZERO 
48 NO HEX MEMORY ADDRESS SPECIFIED 
49 ILLEGAL HEX DATA ENTRY 

50 ILLEGAL HEX ADDRESS ENTRY 
51 ACTIVATE SPC 72 AND 73 THRU STORE AND FETCH 

60 RAM FAULT 
61 ROM CHECK SUM ERROR: ADDR 4000 TO 7FFF 
62 ROM CHECK SUM ERROR: ADDR 8000 TO BFFF 
63 ACTIVATE SPC 72 AND 73 THRU STORE AND FETCH 

71 GPIB/AMPLITUDE DISCRIMINATION BOARD MISSING 
72 COUNT CHAIN BOARD MISSING 
73 GATE GENERATOR BOARD MISSING 
74 CONVERTER CONTROL BOARD MISSING 
75 FRONT PANEL LOGIC BOARD MISSING 

90 NO KEY RELEASE DETECTED 
91 OPTION DOES NOT EXIST 
92 BAND 3 OPTION IN A 585 UNIT 
93 BAND 3 WITH NO BAND 1 BOARD 
94 NON-VOLATILE MEMORY FAILURE 
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GENERAL PURPOSE INTERFACE BUS (GPIB) OPERATIONS 

The GPIB interface of the 585/588 counters conforms to the IEEE Code and 
Format conventions and the IEEE 488-1978 Standards. With the GPIB 
interface, the counter can respond to remote control instructions and can 
output measurement results via the IEEE 488-1978 bus interface. At the 
simplest level, the counter can output data to other devices, such as a 
thermal printer. In more sophisticated systems, a calculator or other SyS- 
tem controller can program the counter remotely, trigger measurements, 
and read results. Of course, a calculator or computer adds other benefits to 
a GPIB-based measurement system. The calculator can manipulate data to 
compute the mean and standard deviation, check for linearity, and com- 
pare results to limits. 

GPIB FUNCTIONS IMPLEMENTED 

The following GPIB interface function subsets are implemented. 

INTERFACE FUNCTION SUBSET DESCRIPTION 

Source Handshake SH1 complete capability 

Acceptor Handshake AH1 complete capability 

Talker iS basic talker, serial poll, 

Talk Only mode, 

unaddress if MLA 

Listener L3 basic listener, 

Listen Only mode, 

unaddress if MTA 

Service request SR1 complete capability 

Remote/Local RL1 complete capability 

Device Clear DC1 complete capability 

Device Trigger DT1 complete capability 

The 585/588 counters thus have the capacity to provide the following 
capabilities in remote operation to the user: 

1. Acceptance of device-dependent messages to set the instrument 
measurement mode and parameters. The input buffer can store up to 
256 characters accepted from the bus. Execution of the device- 
dependant messages starts after the first message separator is ac- 
cepted. Input of more characters will interrupt the execution so that 
the additional characters are accepted and stored for fast bus response 
(unless buffer is full). 
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2. Output of measurement results or any parameter value or instrument 

mode on demand from the system controller. 

3. Configuration of the output format in several ways to accommodate 

different system controllers and speed requirements. 

4. Implementation of Device Clear and Selected Device Clear to con- 

figure the instrument to the power-up state. See page 3-10 for the 
instrument powerup configuration. 

5. Implementation of Group Execute Trigger (GET) message to start a 

new measurement cycle. 

6. Implementation of Serial Poll functions to allow the system controller 
to get a status byte from the instrument that gives status information 
for various functions. The instrument can also be instructed to interrupt 
(SRQ) the controller on any ORed combination of the status events. 

7. Implementation of Remote/Local transitions. While the counter is in 
remote, all the front and rear panel keys and switches are disabled 
(except the ON/OFF switch). Remote/Local transitions will not change 
any instrument configuration (except the INT/EXT rear switch, and the 
sample rate settings, which will override in a remote-to-local transi- 
tion). When the counter changes from local to remote functioning, or 
vice-versa, all stored information is retained. The counter will operate 
in the same state as it was in before the change. The only exception is 
that when the counter is performing a special function, the special 
function will be terminated. 

8. Implementation of Local Lockout, with the INIT/LOCAL key disabled 
accordingly. When the counter is in remote, and Local Lockout is not 
active, the INIT/LOCAL key on the front panel keyboard acts as the 
return-to-local key. 

9. Availability of instrument configuration information, in addition to the 
status events available in the status byte, by means of a special OUT- 
PUT CONFIGURATION command. When the instrument is configured 
as a talker, it will output five bytes that contain the current configura- 

tion. 

10. Recognition of all three bus terminators: CR LF, NL, EOI. 

11. Availability of front panel annunciators for REMOTE, TALKER, 
LISTENER, and SRO that continuously show the interface state. 

12. Implementation of talk-only modes for no-controller applications. 
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DEVICE-DEPENDENT MESSAGES (LISTENER FEATURES) 

A device-dependent message generally consists of reserved words and 
numbers. The message structure depends on the type of message, and 
can be: 

e header only 
e header and argument 
e header and argument and terminator 

Where the header is a reserved word, the argument is a number or a 
reserved word, and the terminator is a reserved word. 

Messages can be concatenated with a comma (,) or semicolon (;) as 
separators. A message chain can be terminated with CR LF or NL or EOI. 
Any device-reserved word will be recognized by at least two first characters 

with the exception of RESET which requires the first four letters. These 
first two characters are printed in boldface type in the following command 

lists and in program examples to promote user familiarity with the 

shortened form of the command. Spelling of more characters (Up to the 
full word) is optional for user program readability. 

Example: INITIALIZE 
INITIAL are all recognized equivalently 
INIT 
IN 

A <number> can be sent in any of the defined IEEE formats (NR1, NR2, 
NR3). 

Example: 12000 
12000.00 are all recognized equivalently 
001.2e4 
(20005 

The reserved word DEFAULT can replace a numeric argument for default 
value assignment. 

The terminator in the parameter messages group is optional, and defaults 
to Hz or seconds. 
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A message with more than one word (like PERIOD ON) should have a 
space between the words. This is optional if the second word is a number 
(OFFSET4.3e9 and OFFSET 4.3e9 are recognized equivalently). Additional 
spaces in front of words, between words, or after a message are optional, 
and will be ignored. Nulls and CRs are ignored anywhere. Both upper case 
and lower case characters are equally acceptable. 

The following tables list the possible GPIB messages for the 58X series 
counters. 

CONTROL MESSAGES 

Control, mode, and parameters messages are all used with the controller 
in the listener mode to enter instructions and data. 

Heäder Argument Terminator Description 

INITIALIZE None None Reconfigures the instrument 
to power-up Staten 

(Equivalent to front panel 
key.) 

RESET y i Resets converter to restart a 
new signal acquisition. 
(Equivalent to front panel 
key.) 

TRIGGER E x Triggers a new measurement 
cycle. (Equivalent to front 
panel key.) 

CLEARDISPLAY i " Returns the display to normal 
measurement results display, 
clear error. (Equivalent to 
front panel key.) 
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MODE MESSAGES 

Header Argument Terminator Description 

PERIOD ON or OFF None Turns pulse period or O or 1 
measurement on or off or 
DEFAULT. (Equivalent to front 
panel key.) 

WIDTH ; i^ Turns pulse width measure- 
ment on or off. (Equivalent to 
front panel key.) 

HOLD * 4 th Holds the last result if on. 

(Equivalent to front panel 
HOLD.) 

EXTERNAL * b 2 Controls the INT/EXT time 

base reference. 

HEADER 1 y Adds an alpha header and ter 
minator for talker. 

SCIENTIFIC Ai ig Selects scientific notation for 
talker. 

DYNAMIC 4 8 Suppresses blanks when 

counter is configured in talker 
mode for faster free-field data 

transfer. 

SEPARATE X a Replaces the commas with 
CR LF between multinumber 

results. 

NOTE 

These functions are controlled by hardware switches in local mode. In 
remote, HOLD defaults to sample rate and EXT defaults to internal. A 

GPIB command must be sent when in remote to change from the default 
setting. 

3-53 



EWR 585/588 Microwave Pulse Counter 3/Operations 

PARAMETERS MESSAGES 

Header Argument Terminator Description 

BAND <number> None Select a specific band (1 to 3) or 
DEFAULT. 

SUBBAND Selects a specific Band 3 sub- 
band (1 to 6) 

RESOLUTION Sets the frequency measure- 
ment resolution (0 to 9). 

SPECIAL Activates a specific special 
function (0 to 99). 

AVERAGE Inputs an averaging value (1 
to 99). 

MULTIPLIER Inputs a multiplier value (1 
to 99). 

SROMASK Selects the combination of 
Status events to cause a ser 

vice request. 

OFFSETEREO (Hz or KHz Sets a frequency offset value. 
or MHz or GHz) 

HIGHLIMIT Sets a frequency high limit 
value. 

LOWLIMIT A Sets a frequency low limit 
value. 

MINPRF Sets a minimum PRF value. 

CENTERFREQ Sets a center frequency value 
and mode. 

YTFREQ Sets a start frequency for YIG 
sweep (Special Function 40). 

Y2U REO Sets a stop frequency for YIG 
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PARAMETERS MESSAGES 

Header Argument Terminator 

V1FREQ 

V2FREQ 

STORE <number> None 

FETCH 

SAMPLERATE z (sec or 
msec) 

MEMORY «hex adrs» «hex data» 

MEMORY INCREMENT 

MEMORY DECREMENT 

Description 

Sets a start frequency for VCO 
sweep (Special Functions 41, 
42). 

Sets a stop frequency for VCO 
sweep (Special Functions 41, 
42). 

Store current counter setup in 
specified storage register (0 
to 9). 

Recall counter setup stored in 
specified storage register (0 
to 9). 

Sets a delay between measure- 
ment values (0 to 100 sec, 10 

ms resolution). 

Accesses a memory location 
and alters it, (altering is op- 
tional). 

Accesses the next location and 

alters it, (altering is optional). 

Accesses the previous location 
and alters it, (altering is op- 
tional). 
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OUTPUT CONTROL MESSAGES 

These commands are used with the controller in the talker mode to re- 

quest the output of data. 

Command 

OUTPUT RESOLUTION 

OUTPUT BAND 

OUTPUT SUBBAND 

OUTPUT AVERAGE 

OUTPUT MULTIPLIER 

OUTPUT ERRORNUMBER 

OUTPUT SROMASK 

OUTPUT CONFIGURATION 

OUTPUT IDENTIFICATION 

OUTPUT LOWLIMIT 

OUTPUT HIGHLIMIT 

OUTPUT OFFSETEREO 

OUTPUT CENTERFREO 

OUTPUT MiNPRF 

OUTPUT V1FREQ 

OUTPUT V2FREO 

Description 

Outputs the last specified frequency mea- 
surement resolution. 

Outputs the number of the last specified 
band. 

Outputs the number of the last specified 
sub-band. 

Outputs the last specified averaging value. 

Outputs the last specified multiplier value. 

Outputs the number of the last error. See 
listing of error numbers on page 3-47. 

Outputs the combination of status events 
required to cause a service request. See 
page 3-66. 

Outputs current configuration of instru- 
ment. See page 3-67. 

Outputs “EIP58n GPIB dd", where n is 5 or 
8 and dd is the GPIB address. 

Outputs the low frequency limit last speci- 
fied. 

Outputs the high frequency limit last speci- 
fied. 

Outputs the offset frequency last specified. 

Outputs the center frequency last 
specified. 

Outputs the minimum PRF last specified. 

Outputs the last specified start frequency 
for VCO sweep (Special Function 41). 

Outputs the last specified stop frequency 
for VCO sweep. 
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Command Description 

OUTPUT YTEREG Outputs the last specified start frequency 
for YIG sweep (Special Function 40). 

OU TPÜTY2EREG Outputs the last specified stop frequency 
for YIG sweep. 

OUTPUT SAMPLERATE Outputs the last specified delay time be- 
tween measurement values. 

OUTPUT DEFAULT Outputs results according to displayed 
results. 

OUTPUT FREQUENCY Controls which measurement results to 
(AND WIDTH) output. (Note: More than one measure- 
(AND PERIOD) ment result is optional. The order of the 

results is preserved in the output. 

Output frequency, width and period can be 
used in any combination.) 

OUTPUT KEYCODE Outputs the code of the last key pressed, 

OUTPUT MEMORY Outputs the content of the memory in the 
last accessed location. 

OUTPUTEEVEL Outputs the rough amplitude measure- 
ment result (Special Function 20). 

OUTPUT DATE Outputs a 42-character string that shows 
the revision level and date. 

OUTPUIRSERUP. Outputs a 142-character string that de- 
scribes the current setup. 
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SYNTAX DEFINITION 

In the instructions that follow, | means "or" and N|S means “null or 
space." The format used for the examples is that used for the 
HP85"" controller. Sample formats for other controllers are given in 
the following section. 

DEVICE DEPENDENT MESSAGE:: = «message» -«N|S» «message 
terminator-|-message- «message separator><message> 

<message terminator 

message:: = «control message» |« mode 
message-|« parameters message- | 
«output control message 

message separator:: = ,|; 

message terminator:: = CR LF|NL|EOI 

1. CONTROL MESSAGE:: =  INITIALIZEIRESET|TRIGGER|CLEAR 
DISPLAY 

Example: To instruct the instrument to begin a new signal acquisi- 
tion process, the operator enters: 

OUTPUT 7182 CINTA ALICE: 

2. MODE MESSAGE:: = «mode name- «space» «mode position> 

mode name:: = WIDTH|PERIOD|HOLD|EXTERNAL|SCIENTIFIC| 
SEPARATE|HEADER|DYNAMIC 

mode position:: = ONJOFF|1|O|DEFAULT 

Example: To instruct the instrument to accept an external refer 
ence, the operator enters: 

OUTPUT 718;"EXTERNAL ON" 
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3. PARAMETERS MESSAGE:: = <parameter message 1>| 
<parameter message 2>|<parameter message 3>|<parameter 
message 4>|<parameter message 5> 

PARAMETERS MESSAGE 1:: = «parameter 1><N|S> 
<argument> 

parameter 1:: = BAND|SUBBAND|RESOLUTION|SPECIAL] 
AVERAGE|MULTIPLIERISORMASK| 
GPIBADDRESS 

argument:: = DEFAULT|<number> 

number:: = <NULL|+|><mantissa><exponent> 

mantissa:: = <digit>|<digit string>|<digitldigit string, digit] 
digit string> 

exponent:: = NULL|IE<NULL|+|><digit|digit string 

Example: To instruct the instrument to accept an averaging 
value, the operator enters: 

QUTPUT 718,"AVERAGE 70" 

PARAMETERS MESSAGE 2:: = <parameter 2><N|S> 
<argument>N|S<frequency terminator> 

parameter 2:: = OFFSET FREQ|HIGHLIMIT|LOWLIMIT|MINPRF| 
CENTERFREQ|Y1FREQ|Y2FREQ|Y3FREQ| 
V1FREQ|V2FREQ 

frequency terminator:: = NULL|Hz|kHz|MHz|GHz 

Example: To instruct the instrument to accept a frequency high 
limit value, the operator enters: 

OUTPUT. 7183 "HTGHLIMIET 1233, GH2" or 
AECA LINIERS 
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PARAMETERS MESSAGE 3:: = SAMPLERATE<N|S> 
<argument><N|S><time terminator> 

time terminator:: = NULL|SEC|MSEC 

Example: To instruct the instrument to accept a sample rate 
value, the operator enters: 

OUTPUT 718;"SAMPLERATE 100 MSEC" 

PARAMETERS MESSAGE 4:: = MEMORY-«N|S» «memory 
instruction -N|S^ «memory data> 

memory instruction:: = INCREMENT|DECREMENT|<memory 
location> 

memory location:: = O<hex digit><hex digit><hex digit> 
<hex digit> 

hex digit: = <digit>|A|BIC|D|E|F 

memory data:: = NULL|O<hex digit><hex digit> 

Example: To instruct the instrument to change memory location 
99AF to 3B, the operator enters: 

OUTPUT 718;"MEMORY O99AF  03B" 

PARAMETERS MESSAGE 5:: = STORE|FETCH<N|S> 
<NUMBER> 

Example: To instruct the instrument to store a counter setup in 
a specified storage register, the operator enters: 

OUTPUT 71 SSS TOR EOC es 
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4. OUTPUT CONTROL MESSAGE:: = OUTPUT<SPACE> 
<output parameter> 

output parameter:: = «single parameter>|<result parameter> 

single parameter:: = RESOLUTION|BAND|SUBBAND|AVERAGE| 
MULTIPLIERIERRORNUMBER|SQRMASK] 
CONFIGURATION|LEVELIMEMORY| 
IDENTIFICATION|LOWLIMIT|HIGHLIMIT| 
OFFSETFREO|CENTERFREO|MINPRF| 
SAMPLERATE|KEYCODE|SETUP 

result parameter:: = DEFAULT|<result list 

result list: = «result name» |«result name» «SPACE- 
AND«SPACE- «result name» |«result name> 
<SPACE>AND<SPACE><result name» «SPACE» 
AND«SPACE- «result name> 

result name:: = FREQUENCY|WIDTH|PERIOD 

Example: To request the controller to display the width and fre- 
quency, in that order, the operator enters: 

OUTPUT 718;"QUTPUT WIDTH AND FREQUENCY" 
ENTER 718; A$ 
DISP A$ 
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OUTPUT AND FORMAT EXAMPLES 

The following programs illustrate how controllers function with the counter 
and how different kinds of controllers give instructions. These programs 
set the counter up in a sample configuration and program it to make a 
series of measurements of a 12.5-GHz pulsed signal with 13.258 us pe- 
riod. The Talk and Listen address of the counter is assumed to be 18. 

Hewlett Packard 85 
10 DIM A$[36] 

CANA A 

30 WAIT 4000 

40 OUTPUT 718;"PE ON,RE 4" 

SOU TIPUS GOZO Zo 

60 WAIT 1000 

70 OUTPUT 718;"DUTPUT WI AND FR" 

80 WAIT 1000 

90 ENTER 718;A$ 

100 DISP A$ 

110 END 

This program initiates the counter, provides a resolution value and a high 
and low frequency limit, and instructs it to output pulse width to the 
counter display and pulse width and frequency to the controller display. 
The controller display would appear like this: 

0.0000132580 12500000000, 

Hewlett Packard 9825A 

dim AC10) 

rem 7 

wrt 718,"BA 2,RE 4,0F-4.55 MHZ" 

wait 300 

For il =f “tom 

red 718, A(1) 

prt AC1) 

next I 

end eo —-J O0) UN A Oro — c 

The 9825A program will cause the counter to take a series of ten read- 
ings, print them on the 9825A paper tape, and stop. Notice that an offset of 
4.55 MHz is subtracted from each reading. 
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Hewlett Packard 9845A 

10: OUTPUT 718,"BA 3, RE 4, OF -4.55 MHZ" 
15: WAIT 300 

Or INPUT ASA 
S EP RINT "Frequency minus offset equals,"A 
40: 60: TO- 20 

Tektronix 4051 

10: PRINT @ 18:"BA 3,RE 4, OF -4.55 MHZ" 
20: INPUT Q 18:A 

30: PRINT "Frequency minus offset equals,"A 
208 feu Wig) 20 

The programs shown for the Hewlett Packard 9845A and Tektronix 4051 
cause the counter to make a frequency measurement and print that mea- 
surement. To end the program, initiate a STOP command. This is accom- 
plished on the 9845A with the key labeled STOP. On the Tektronix 4051, 
use the key labeled BREAK. To restart the program, enter the RUN state- 
ment followed by the line number that is printed in the INTERRUPT 
message. 
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OUTPUT MESSAGES (TALKER FEATURES) 

After receiving a talk address, the GPIB will output the current configura- 
tion or any parameter value or measurement result, in response to the 
appropriate output control message. After powerup or device-clear, the 
controller outputs the displayed measurement results (as it does after the 
OUTPUT DEFAULT command). 

The controller can be instructed to output any ordered combination of the 
three possible measurements, no matter what is displayed on the front 
panel. 

Examples: OUTPUT FREQ AND WIDTH 
OUTPUT WIDTH AND PERIOD 
OUTPUT WIDTH AND FREQUENCY AND PERIOD 

The format of each output message can be controlled by the following 
features: 

e SCIENTIFIC - provides exponential notation with engineering ex- 
ponents when SCIENTIFIC is ON. Default is OFF. 

e DYNAMIC - suppresses blanks and trailing zeros for faster data 
transfers when DYNAMIC is ON. Default is OFF. 

e HEADER - provides an alpha header and terminator around each 
numeric data item for clarity, (useful for printers) when HEADER is 
ON. Default is OFF. 

NOTE 

Terminator takes over the exponential role if both SCIENTIFIC 
and HEADER are ON. 

e SEPARATE - substitutes CR LF for the comma between results of 
one measurement (freq,period) when SEPARATE is ON. Default is 
OFF 

e DEFAULT - outputs data in default format. The fixed fields are 16 
characters long for the header and argument, and 5 long for the 
terminator. When none of the output-formatting features above are 
turned on, numbers are right justified, letters are left justified, 
blanks are filled. 
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Example: The counter is measuring a 12.34 GHz pulsed signal with 98 
ns width and 14.567 us period. The operator enters the fol- 
lowing messages through the controller: 

RESOLUTION 6 
OUTPUT FREO AND WIDTH AND PERIOD 

The output will be as follows (b is for blank): 

Parameter Output 

Default: bbbbb12340000000, bbbbb0.000000100,bbbbb0. 
000014570 CR LF 

SCIENTIFIC on: — bbbbbbbb12.340E+9 bbbbbbbbbb100E-9, 
bbbbbbbb14.57E-6 CR LF 

DYNAMIC on: .34E9,100E-9,14.57E-6 CR LF 

SEPARATE on: 2 SAES CRISE 
; 100E-9 CRIBE 

12:57 E: GEP DE 

HEADER on: BREGWENCOYA12:92 GHACR LE 
WIDTH 100 NSEC CR LF 
PERIOD 45740 SECIOR LE 

If the counter is searching, zero data will be output to the controller on all 
results once every search loop. 

If the counter has found a signal, a measurement result will be output only 
once; thus when the instrument is in HOLD, the user must trigger the 
counter before sending another talk address or the counter will hold in- 
definitely, since it has no data to output. 
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STATUS (SERIAL POLL FEATURES) 

Instrument status information can be accessed by the system controller 
through a serial poll. The interface will respond by displaying the ASCII 
symbol for the decimal equivalent of the setting of the status byte. The 
status byte is structured as follows: 

bit7 | 6 5 4 3 2 1 bit 0 

(128) |(64) | (32) | (16) | (8 | (4) | (2) | (1) 

Input buffer empty 

Request to send (RQS)* 

Error condition 

Overload 

Gate on 

: Search on 

Signal found 

Valid measurement 

result (data) ready 

*One or more bits in the status byte of this instrument have been set). 

The interface can be instructed to interrupt the bus (by setting SRQ line 
true) on any ORed combination of the above events. 

Examples: SROMASK 33 SRQ if data ready or error condition 

SROM 4 SRQ if search on (signal lost) 

SRO 130 SRQ if input buffer empty or signal found 
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CONFIGURATION INFORMATION 

Instrument configuration information is accessible through five special 
configuration bytes. After receiving the OUTPUT CONFIGURATION 
message and then being addressed to talk, the controller will output five 
ASCII characters, the symbols for the decimal equivalents of the setting of 
the status bytes. The bytes are structured as follows: 

bit 7 6 5 4 3 2 1 bit 0 

Byte 1 PERIOD | WIDTH [CURRENT EEPROM |BANDS3 | BAND1 585 

Options and on/ on/ BAND opt. opt. opt. or 

Measurement off off 588 

Mode 

bit 7 6 5 4 2 1 bit 0 

Byte 2 

Parameters 

Condition 

LOW 

LIMIT 

3 

FREQ ICENTER 

OFST FREQ 

bit 7 6 5 4 3 2 1 bit 0 

SAMPL | TRACK 

Specials State on/ on/ 

off off 

bit 7 6 5 4 3 2 1 bit 0 

SAMPLE 

DELAY Interface and 

Switch State 

SRQ 

-bit 7 6 5 4 3 2 1 bit 0 

Byte 5 

Format 

SEPAR | HEADR| SCIEN 

on/ 

Configuration 

3-67 



[EWP] 585/588 Microwave Pulse Counter 3/Operations 

The program below is an example of how to query the status bytes for 
configuration information. The counter model number is determined by 
checking Byte 1, bit 0. 

10 OUTPUT 718; "OUTPUT CONFIGURATION" 
od ENTER 7183 m$ 
30 PRINT "CONFIGURATION STRING = ";A$ 

. 40 B$-4$1[1,1] 
SU PRINT “FIRST BYTE = "785 
60 Y=NUMCA$) 

70 IF BIT (Y,0) THEN C=588 ELSE C=585 
SU PRINTI COUNTER- 1S E]P"s € 
90 END 

The controller would output: 

CONFIGURATION STRING = +%x-[ 
FIRST BYTE = *@t// 
COUNTER IS EIP 588 

DEFAULT STATE (DEVICE CLEAR FEATURES) 

The instrument default state takes place after powerup, Initialize, Device 
Clear, or Selected Device Clear (general bus commands). Note that after 
powerup and Initialize, self-check and hardware initialization functions are 
activated that are not activated by Device Clear. 

The default state is as follows: 

Clear display action taken. 
Period function off. 
Width function off 
Hold function off (only if in remote) 
Display enabled 
External reference off (only if in remote) 
Band 2 (Sub-band 1 if in Band 3.) 
Resolution 3 (1 kHz) 
Special functions off 
Average and multiplier set to 1 
Srqmask set to 0 
Offset set to 0 
Lowlimit set to 900 MHz 
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DEFAULT STATE (CONTINUED) 

Highlimit set to 26.7 GHz (588) or 18.5 GHz (585) 
PRF set to 2 kHz. 
Center frequency set to O (off) 
Remote sample rate set to 40 ms 
Talker format: header off, scientific off, dynamic 

off, separate off (unless in a talk-only mode) 
Output: talker talks the displayed results. 
Keyboard and GPIB parsing states return to their 

start positions 
All buffer pointers reset 
Listener, talker, and SRQ active states switched to 

passive (unless in a talk-only mode) 
Converter reset 

TALKER ONLY MODE 

The instrument can be configured to be a talkeronly by selecting one of 
the following decimal addresses. 

NOTE 

Address is composed of the binary value of the choices +32. 

SCIENTIFIC SEPARATE HEADER DYNAMIC ADDRESS 

off off off off 32 

off off off on 33 

off off on off 34 

off off on on 35 

off on off off 36 

off on off on 37 

off on on off 38 

off on on on 39 

on off off off 40 

on off off on 41 

on off on off 42 

on off on on 43 

on on off off 44 

on on off on 45 

on on on off 46 

on on on on 47 
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** ADDRESS ADDRESS 
CHARACTERS CODES 

Listen binary decimal 

5 4 3 2 1 * 

rOmmooovopyrdgq]e Q = Mo Re O 0T O OX = OC 0000 oc 6 Oo O 2 =0000 o-+-00++00 O. O- 020 0 

“00310 M40N Oo” 

E RE ESE E ESA E E AGRA SES E E CJ CES C) C9 AS ARES RS E E SAS E A E E EE ESE O CO UC) O a = cora => QoS est CO m A CS C = +0 

| 

J 

K 

L 

M 

N 

10) 
P 

Q 

R 

S 
T 

U 

V 

w 

X 

y 

Z 

[ 
/ 

a On (Oo = Oe OL] Oo -»>0 202502000: 

Decimal Talk/Listen Address is provided as a cross reference 

for those controllers which use decimal address. 

** Address characters in ASCII code. 

Figure 3-11. Ailowable Address Codes 
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DATA INPUT AND OUTPUT SPEED 

OUTPUL SPEED 

Several options have been provided in the GPIB interface for the user who 
wants to increase the output speed of the counter. Each of the following 
conditions decreases the measurement cycle time. The fastest measure- 
ment cycle time is achieved with all of the following conditions set: 

HEADER OFF: Outputs the numeric results without header or ter- 
minator. (default). 

SCIENTIFIC OFF: Outputs fixed point results which are shorter than 
exponential notations, (default). 

DYNAMIC ON: Suppresses leading blanks. NOTE: The controller has 
to have free field capability. 

SPECIAL 61: Disables the tracking feature, thus saving the time re- 
quired for YIG and VCO corrections. 

SPECIAL 63: Disables sample rate control, thus deleting any delay 
between gates. (For counter in LOCAL.) 

SPECIAINGS, Disables the LED results display, thus saving the time 
required for display, formatting, and output. 

SAMPLERATE 0: Same as SPECIAL 63 for counter in REMOTE. 

INPUT SPEED 

It takes a specific amount of time for the counter to process input data 
(error checking, formatting, changing the mode of operation, etc.). To 
prevent the data rate of the bus from slowing down while the counter is 
doing input data processing, the data is accepted as soon as it is available 
on the bus and is temporarily stored in a 256-character storage memory. 
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The users of the GPIB interface need to be aware of the difference be- 
tween accepting data and complying with it. If the counter is asked to 
output a reading before it is finished processing the input data, the output 
will not reflect the newly entered data. To prevent this, sufficient 
programmed delays must be provided (see the sample program formats 
on page 3-64). The user can also make use of the counter's Service Re- 
quest status byte. Bit 7 in the status byte can be used to determine if the 
counter has completed the processing of the messages. Refer to the 
section on the Instrument Status (Serial Poll). 

READING MEASUREMENTS 

To read a measurement from the counter to a calculator, the user must 
first address the counter to talk and the calculator to listen. The examples 
below indicate how a calculator may read a measurement from the 
counter. 

Hewlett Packard 9825A 

10 red 718,4 

¿ed prt n 

Hewlett Packard 9845A 

10 ENTER 718,A 
20 PRINT A 

Tektronix 4051A 

10 INPUT Q 18:A 
20 PRINT A 

The EIP counter user has a choice of method for taking readings. When 
the command HOLD is ON, the counter takes one reading then waits for a 
RESET command or a Device Trigger GPIB command. In this condition, the 
counter is sent a RESET command or a Device Trigger and (when ad- 
dressed to talk) outputs a new reading to the bus. The counter will hold 
that particular reading on the display until another RESET command or 
Device Trigger is received. 

When the HOLD command is OFF, data is read out to the bus in the normal 
way. The display is automatically updated according to the specified 
sample rate, and the counter can output successive readings without 
requiring a RESET command or Device Trigger each time. 
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Section 4 
Performance Verification Tests 

INTRODUCTION 

This section describes the performance verification test procedures for the 
EIP Model 585 or 588 Microwave Pulse Counter, referred to throughout 
the rest of this section as the counter. These procedures are described in 
Table 4-1 below. 

Table 4-1. Performance Verification Test Methods 

INSTRUMENT CONDITIONS PERFORMANCE TEST METHOD 
CHARACTERISTIC SPECIFICATIONS 

Frequency Range 

Band 1 : 300 MHz to 1 GHz Checked by verifying 

that counter displays 
accurate reading of fre- 
quency input from syn- 
thesized signal 
generator. 

Band 2 (585) 950 MHz to 18 GHz Checked by verifying 

(588) 950 MHzto 26.5GHz Wet counter displays 
E accurate reading of fre- 

quency input from syn- 
thesized signal 
generator. 

Band 3 Band 3-1: 26.5 GHz Checked by verifying 
Minimum Band 3-2: 33 GHz that counter displays 
Frequency Band 3-3: 40 GHz accurate reading of fre- 

Band 3-4: 50 GHz quency input from mil- 
Band 3-5: 60 GHz limeter wave sources 
Band 3-6: 75 GHz (see Special Equipment 

Section, Table 4-2). 

Band 3 Band 3-1: 40 GHz Checked by verifying 
Maximum Band 3-2: 50 GHz that counter displays 
Frequency Band 3-3: 60 GHz accurate reading of fre- 

Band 3-4: 75 GHz quency input from mil- 
Band 3-5: 90 GHz limeter wave sources 
Band 3-6: 110 GHz (see Special Equipment 

Section, Table 4-2). 
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INSTRUMENT CONDITIONS 
CHARACTERISTIC 

Sensitivity 

Band 1 300 MHz to 1 GHz 

Band 2 0.95 to 12.4 GHz 
12.4 to 18.0 GHz 
18.0 to 24.0 GHz 
24.0 to 26.5 GHz 

Band 3 26.5 to 60.0 GHz 
60.0 to 110.0 GHz 

Maximum Input 

Band 1 300 MHz to 1 GHz 

Band 2 950 MHz 
to 26.5 GHz 

Band 3 26.5 GHz 

to 110 GHz 

4-2 

PERFORMANCE 
SPECIFICATIONS 

-15 dBm 

-20 dBm 
-15 dBm 
-10 dBm 

-5 dBm 

-20 dBm 

-15 dBm 

+7 dBm 

+7 dBm 

+5 dBm 

TEST METHOD 

Checked by verifying 
that counter set to 

Resolution 3 
displays a measure- 
ment within 1 kHz of 
signal input from signal 
generator at -15 dBm. 

Checked by verifying 
that counter displays a 
measurement within 1 
kHz of signal input from 
signal generator at 

specified power levels. 

Checked by verifying 
that counter displays a 
reading within 1 kHz of 
signal input from signal 
generator at specified 
power level. 

Checked by verifying 
that counter displays a 
measurement within 1 

kHz of input signal at 
maximum power level. 

Checked by verifying 
that counter displays a 
measurement within 
+1 kHz of input signal 
at maximum power 
level. 

Checked by verifying 
that counter displays a 
measurement within 
+1 kHz of input signal 
at maximum power 
level. 
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INSTRUMENT CONDITIONS 
CHARACTERISTIC 

Amplitude Discrimination 

Band 1 

Band 2 

Band 3 

Gate Error 

Band 1 

Band 2 

Band 3 

300 MHz to 1 GHz 

950 MHz to 18 GHz 

(Model 585) 
950 MHz to 26.5 GHz 

(Model 588) 

26.5 GHz 
to 110 GHz 

300 MHz to 1 GHz 

950 MHz to 18 GHz 

(Model 585) 
950 MHz to 26.5 GHz 

(Model 588) 

26.5 GHz to 

PERFORMANCE 
SPECIFICATIONS 

10 dB 

15 dB 

15 dB 

20 dB 

Gate Error 
(in Hz)= +0.07/ 
Gate Width 

Gate Error 

(in Hz) 
+0 01/ 
Gate Width 

Gate Error 

(in Hz) + 

+0.01/ 

Gate Width 

TEST METHOD 

Checked by verifying 
that counter measures 
the higher power signal 
of two signals input 
from signal generators. 

Checked by verifying 
that counter measures 
the higher power signal 
of two signals input 
from signal generators. 

Checked by verifying 
that the counter mea- 
sures the highest 
power signal of the sig- 
nals input from signal 

generators. 

Checked by verifying 
that the counter dis- 
plays measurement 

within the limits of the 
gate error when appro- 
priate inhibit input and 
signal are applied. 

Checked by verifying 
that the counter dis- 
plays measurement 
within the limits of the 
gate error when appro- 
priate inhibit input and 
signal are applied. 

Checked by verifying 
that the counter dis- 
plays a measurement 
within the limits of the 
gate error when appro- 
priate inhibit input and 
signal are applied. 
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INSTRUMENT CONDITIONS 
CHARACTERISTIC 

Distortion Error 

Band 1 30C MHz to 1 GHz 

Band 2 950 MHz 

26.5 GHz 

Band 3 26.5 GHz to 

110 GHz 

Averaging Jitter 

Band 1 300 MHz to 1 GHz 

Band 2 950 MHz to 

18.0 GHz 

(26.5 GHz for 
Model 588) 

4-4 

la 

PERFORMANCE 
SPECIFICATIONS 

Distortion Error 

(in Hz) = (+0.03)/ 
Pulse Width (in 

seconds) -3 x 10? 

Distortion Error 

(in Hz)» (+0.03) 

Pulse Width (in 
seconds) -3 x 10? 

Distortion Error 
(in Hz)= (+0.01)/ 

Pulse Width (in 

seconds) 3 x 10? 

Averaging Jitter — 

VIRES /(GWY(AVE)] * 

Averaging Jitter — 

[RES / (GW)(AVE)]* 

TEST METHOD 

Checked by calculating 
the distortion error by 
subtracting the gate er 
ror from the frequency 
of a pulsed signal input 
from a signal generator 
and verifying that it falls 
within the specification. 

Checked by calculating 
the distortion error by 
subtracting the gate er 
ror from the frequency 

of a pulsed signal input 
from a signal generator 
and verifying that it falls 
within the specification. 

Checked by calculating 
the distortion error by 
subtracting the gate er 
ror from the frequency 
of a pulsed signal input 
from a signal generator 
and verifying that it falls 
within the specification. 

Checked by using the 
displayed frequency of 
a number of measured 
pulsed signals input 
from. a signals genera- 
tor to calculate the 

sample variance and 
then verifying that it is 
within the specified 
limits. 

Checked by using the 
displayed frequency of 
a number of measured 
pulsed signals input 
from a signal generator 
to calculate the sample 
variance and then 
verifying that it is within 
the specified limits. 
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INSTRUMENT CONDITIONS PERFORMANCE . TEST METHOD 
CHARACTERISTIC SPECIFICATIONS ; 

Band 3 26.5 GHz to Averaging Jitter = Checked by using the 
110 GHz 

+(2) V[RES / (GW)(AVE)]« 
displayed frequency of 
a number of measured 
pulsed signals input 
from a signal generator 
to calculate the sample 
variance | and then 
verifying that it is within 
the specified limits. 

* RES is the specified instrument resolution in Hz (This is true up to 1 MHz resolution. Above 1 MHz 
resolution RES = 10% Hz). GW in seconds is the logical AND of inhibit and pulse width minus 3 x 10? 
seconds. AVE is the number of specified count average. 

Frequency 
Limits 

Center 
Frequency 

950 MHz to 18.0 GHz (for 

Model 585) 26.5 GHz 
(for Model 588) 

950 MHz to 18.0 GHz (for 

Model 585) 26.5 GHz 

(for Model 588) 

Maximum Video 

Band 1 

Band 2 

950 MHz to 18.0 GHz (for 

Model 585) 26.5 GHz (for 

Model 588) 

950 MHz to 18.0 GHz (for 

Model 585) 26.5 GHz (for 

Model 588) 

Instrument will ignore 
signals greater than 100 
MHz outside the speci- 
fied limit. 10 MHz 
resolution x 50 MHz ac- 
curacy 

Counter locks a signal 
+50 MHz from entered 
frequency at 10 MHz 

resolution 

Counter maintains ac- 
curacy in presence of 
video signal <20 dB 
below RF signal 

Counter maintains ac- 
curacy in presence of 
video signal «20 dB 
above RF signal 

Checked by applying a 
signal 70 MHz from the 

entered frequency and 
verifying that it is not 
read, and applying a sig- 
nal 50 MHz from the 
entered frequency and 
verifying that it is read. 

Checked by applying a 
signal 70 MHz from the 
entered frequency and 
verifying that it is not 
read, and applying a sig- 
nal 50 MHz from the 
entered frequency and 
verifying that it is read. 

Checked by applying a 
video pulse to the in- 
hibit input and verifying 
that it does not change 
the accuracy of the 
counter reading. 

Checked by applying a 
video pulse to the in- 
hibit input and verifying 
that it does not change 
the accuracy of the 
counter reading. 
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EQUIPMENT REQUIREMENTS 

4-6 

Equipment required for testing the EIP 585 or 588 Microwave Pulse 
Counter is listed in the Table 4-2. 

NOTE 

Minimum use specifications are the principal parameters re- 
quired for performance of the procedures, and are included to 
assist in the selection of alternate equipment. Satisfactory per- 
formance of alternate items should be verified prior to use. All 
applicable equipment must bear evidence of current calibra- 
tion. 

CRITICAL 

DESCRIPTION PARAMETERS 

Synthesized 10 MHz to 26.5 GHz 

Sweeper (2) 

Power Meter 

20-dB Directional 
Coupler 

16-B Directional 

Coupler (2) 

10-dB Directional 
Coupler 

Low-Attenuation 

Coaxial Cable (3) 

10-dB Directional 
Coupler 

Spectrum Analyzer 

Pulse Generator (2) 

Oscilloscope 

PIN Modulator 

950 MHz to 26.5 GHz 

10 to 1000 MHz 

1 to 18 GHz 

18 to 26 GHz 

300 MHz to 1 GHz 

100 Hz to 22 GHz 

10 Hz resolution 

band width 

5 Hz to 50 MHz 

100 MHz Bandwidth 

800 MHz to 2.4 GHz 

Table 4-2. Equipment Requirements 

MANUFACTURER 

Hewlett Packard 

Pacific 

Measurements 

Anzac 

Narda 

Narda 

Gore 

Merrimac 

Hewlett Packard 

Wavetek 

Tektronix 

Hewlett Packard 

MODEL 

8340A 

1045 

CH132 

4222-16 

4017B-10 

P2S01S01036.0 

CR-15-500 

8566A 

801 

475 

8731B 



[EMP] 585/588 Microwave Pulse Counter 4/Performance Tests 

Table 4-2. Equipment Requirements (Continued) 

DESCRIPTION 

Pulse Modulator 

Pulse Modulator 

6-dB Attenuator (2) 

3-dB Attenuator (3) 

Dual-directional 

Coupler 

Detector 

Frequency Extender 

Frequency Counter 

Remote Sensors 

Gunn Diode 

Oscillator 

Power Meter 

Power Meter Sensor 

Power Meter Sensor 

Power Meter Sensor 

Power Meter Sensor 

Power Meter Sensor 

Power Meter Sensor 

10 MHz to 18 GHz 

26.5 to 60 GHz 

300 MHz to 110 GHz 

26.5 to 110 GHz 

94 GHz 

26.5 to 110 GHz 

26.5 to 40 GHz 

40 to 60 GHz 

60 to 90 GHz 

90 to 100 GHz 

100 to 110 GHz 

90 to 110 GHz 

CRITICAL 
PARAMETERS MANUFACTURER MODEL 

2to 18 GHz Hewlett Packard 

18-26.5 GHz MilliMeter 
Products 

dc to 1 GHz Texscan 

dc to 26.5 GHz Weinschel 

10 dB Narda 

Hewlett Packard 

Watkins Johnson 

EIP 

EIP 

Hughes 

HP 

HP 

Hughes 

Hughes 

Hughes 

Hughes 

Hughes 

11720A 

7-42-231 

FP-50 

93 

3022 

8473B 

1204-42 

578/06 

590/91/92 
/93/94 

R486A 

432 

R486A 

4577UH-1000 

4577EH-1000 

4577WH-1000/95 

4577WH-1000/105 

5776H-1400 
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SPECIAL EQUIPMENT 

Because of the lack of adequate equipment for testing narrow pulses 
below 0.8 GHz, and pulses above 60 GHz, special equipment must be 
fabricated to test the counter accurately in these ranges. In cases where 
full capability testing is not necessary, the instrument may be tested using 
substitute equipment. 

Modulator, 0.3 to 1 GHz (For Option 5802) 

Used for testing Band 1 pulsed capabilities. If it is not necessary to test 
pulse widths less than 100 ns, the pulse modulation capabilities of the HP 
8340A will be sufficient to test the 58X. If another modulator is used, 
extreme care must be taken to prevent phase distortion of the pulse by the 
modulator. 

All resistors are in ohms. 
Double balanced Mixer is Mini Circuits TFM-2 

CONTROL 
240 

BNC 

DOUBLE 

BNC (() BALANCED 
MIXER 

Figure 4-1. Pulse Modulator 
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Upconverter, 60 to 110 GHz (For Option 5804) 

Used for testing Band 3 pulsed and CW capabilities above 60 GHz. Each 
upconverter covers a 10-GHz bandwidth and is constructed as shown in 
the following block diagram (Figure 4-2.) The Gunn diode oscillator fre- 
quency is set to 8 GHz below the minimum frequency, i.e., for a 90 to 100 
GHz upconverter, the oscillator would be set to 82 GHz. If CW testing is 
sufficient, the unit may be tested with the Hughes millimeter wave syn- 
thesizer. 

8-18 GHz 

SOURCE 

8-18 GHz 
AMPLIFIER 

POWER 
SUPPLY 

6 dB ATTENUATOR 

HIGH PASS GUNN DIODE 
OSCILLATOR FILTER 

COUPLER 

Figure 4-2. Upconverter 

Power Supply Acopian 
Gunn Diode Oscillator Central Microwave Company 
Coupler Hughes 
Mixer Honeywell Spacecom Microwave Center 
High Pass Filter Gamma-F Corporation 
8 to 18 GHz Amplifier Avantek 
8 to 18 GHz Source HP 8340A Synthesized Sweeper 

PRELIMINARY OPERATIONS 

COUNTER 

Review the entire procedure before starting the verification testing process. 

Verify that the line voltage selection switch is set properly for the intended 
single-phase line voltage. 
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TEST PROCEDURES 

MINIMUM AND MAXIMUM FREQUENCY/BAND 1 (Option 5802 only) 

DESCRIPTION 

This test verifies that the counter operates at the Band 1 minimum fre- 
quency of 300 MHz and the Band 1 maximum frequency of 1 GHz. 

EQUIPMENT 

Synthesized Sweeper Hewlett Packard 8340A 
(signal generator) 
Power Meter Pacific Measurements 1045 

SYNTHESIZED SWEEPER 

EXT REF 

pia POWER METER 

[$ eo voma m r 
588 COUNTER | 

| 
| 

etai] 

Figure 4-3. Band 1 Minimum and Maximum Frequency Test Setup 

PROCEDURE 

1. Connect equipment as shown in Figure 4-3. 

2. Set the counter for Band 1. Set measurement averaging to 10. Set the 
signal generator frequency at 300 MHz and power at -15 dBm 

3. Vary the signal level from -15 dBm to +7 dBm and verify from the 
counter display that the reading is 300 MHz «1 kHz. 

4. Set the counter for Band 1. Set the signal generator frequency at 1 
GHz and power at -15 dBm. 

5. Vary the signal level from -15 dBm to +7 dBm and verify that the 
counter displays 1 GHz +1 kHz. 
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MINIMUM AND MAXIMUM FREQUENCY/BAND 2 

DESCRIPTION 

This test verifies that the counter operates at the Band 2 minimum fre- 
quency of 950 MHz and the Band 2 maximum frequency of 18 GHz for 
Model 585 and 26.5 GHz for Model 588. 

EQUIPMENT 

Synthesized Sweeper Hewlett Packard 8340A 
Power Meter Pacific Measurements 1045 

SYNTHESIZED SWEEPER 

EXT REF 

d POWER METER 

Sx [ese (de 
9 

Figure 4-4. Band 2 Minimum and Maximum Frequency Test Setup 

PROCEDURE 

1. Connect equipment as shown in Figure 4-4. 

2. Set the counter to Band 2. Set measurement averaging to 10. Set the 
signal generator fréquency at 950 MHz and power at -20 dBm 

3. Vary the amplitude from -20 dBm to +7 dBm and verify from the 
counter display that the reading is 950 MHz +1 kHz. 

4. Set the counter to Band 2. Set the signal generator frequency to 18 
GHz (26.5 GHz for Model 588) and power to - 15 dBm (-10 dBm for 
Model 588). 

5. Vary the power up to +7 dBm and verify that the counter displays 18 
GHz (26.5 GHz for Model 588). 

4-11 



[EMP] 585/588 Microwave Pulse Counter 4/Performance Tests 

MINIMUM AND MAXIMUM FREQUENCY/BAND 3 (Option 5804 only) 

NOTE 

Band 3 is operated in conjunction with Model 890 and one or 
more remote sensors. The Band 3 tests are designed to test the 
entire band and it is assumed the proper remote sensors are 
connected for each sub-band. Because of the complicated test 
setups required for Band 3, the user may wish to test only 
specific sub-band(s). 

DESCRIPTION 

This test verifies that the counter operates at the Band 3 minimum and 
maximum frequencies for each sub-band. 

EQUIPMENT 

Synthesized Sweeper Hewlett Packard 8340A 
Frequency Extender Watkins Johnson 1204-42 
Upconverters, 60 to 110 GHz See "Special Equipment" 
Frequency Counter EIP 578 
Remote Sensors EIP 891-895 

SYNTHESIZED SWEEPER 

GATE OUT 

588 COUNTER 

EXT 
TIME BASE 

578 COUNTER 

Figure 4-5. Band 3 Minimum and Maximum Frequency Setup 
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PROCEDURE 

1. Connect equipment as shown in Figure 4-5. . 

2. For each sub-band, per Table 4-3: 

a. Set the frequency to the minimum specified frequency. Set 
measurement averaging to 10, 

b. Vary the power from the specified minimum to the specified maxi- 
mum and verify that the counter measures accurately. 

c. Set the frequency to the maximum specified frequency. 

d. Vary the power from the specified minimum to the specified maxi- 
mum and verify that the counter measures accurately. 

Table 4-3. Maximum and Minimum Frequency and Power 

MINIMUM MAXIMUM MINIMUM MAXIMUM 
BAND FREQUENCY FREQUENCY POWER POWER 

(GHz) (GHz) (dBm) (dBm) 

3-1 (Ka) 26.5 40 -20 O) 

3-2 (Q) SS 50 20 +5 
3-3 (U) 40 60 -20 +5 
3-4 (V) 50 75 -20/-15 T5 

3-5 (E) 60 90 :15 +5 
3-6 (W) JAS) 110 -15 +5 
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SENSITIVITY/BAND 1 (Option 5802 only) 

DESCRIPTION 

This test verifies that the counter measures a -15 dBm signal within the 
Band 1 range of 300 MHz to 1 GHz with an accuracy of +1 kHz of the input 
frequency. 

EQUIPMENT 

Synthesized Sweeper Hewlett Packard 8340A 
Power Meter Pacific Measurements 1045 

SYNTHESIZED SWEEPER 

EXT REF 

UM OM POWER METER 

Eres m 
> 

Figure 4-6. Band 1 Sensitivity Test Setup 

PROCEDURE 

1. Connect equipment as shown in Figure 4-6. 

2. Set the counter to Band 1. Set measurement averaging to 10. Set the 
signal generator for an input power of -15 dBm 

3. Vary the signal generator frequency in 100-MHz steps from 300 MHz 
to 1 GHz. Verify from the counter display that the reading is within +1 
kHz of the signal generator input frequency. 
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SENSITIVITY/BAND 2 

DESCRIPTION 

This test verifies that the counter measures a Band 2 signal at the speci- 
fied power level with an accuracy of +1 kHz of the input frequency. The 
sensitivity of Band 2 is listed in Table 4-4. 

Table 4-4. Band 2 Sensitivity 

POWER LEVEL (dBm) BAND 2 FREQUENCY RANGE (GHz) 

-20 0.95 - 12.4 
-15 12.4 - 18 
-10 18  -26.5 (588 only) 

EQUIPMENT 

Synthesized Sweeper Hewlett Packard 8340A 
Power Meter Pacific Measurements 1045 
Low-Attenuation Coaxial Cables (2) Gore P2S01S01036.0 

SYNTHESIZED SWEEPER 

EXT REF 

10 MH UT 
ae POWER METER 

Figure 4-7. Band 2 Sensitivity Test Setup 
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PROCEDURE 

1. Connect equipment as shown in Figure 4-7. 

2. Set the signal generator frequency to 950 MHz and the power level so 
that the input signal to the counter is -20 dBm Set measurement 
averaging to 10. 

3. Verify from the counter display that the frequency measurement 
reading of the input signal is within +1 kHz of the input signal. 

4. Repeat step 3 every 500 MHz up to 12.4 GHz. Adjust the signal 
generator power output as necessary to keep the power at -20 dBm. 

5. Set the signal generator power level so that the input signal to the 
counter is -15 dBm. 

6. Repeat step 3 up to 18 GHz. Adjust the signal generator power output 
as necessary to keep the power at -15 dBm. 

7. Set the signal generator power level so that the input signal to the 
counter is -10 dBm. 

8. Repeat step 3 up to 26.5 GHz. Adjust the signal generator power 
output as necessary to keep the power at -10 dBm. 

NOTE 

Steps 7 and 8 are only for Model 588. 
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SENSITIVITY/BAND 3 (Option 5804 only) 

NOTE 

Band 3 is operated in conjunction with Model 890 and one or 
more remote sensors. The Band 3 tests are designed to test the 
entire band and it is assumed the proper remote sensor(s) are 
connected for each sub-band. Because of the complicated test 
setups required for Band 3, the user may wish to test only 
specific sub-band(s). 

DESCRIPTION 

This test verifies that the counter measures a Band 3 signal at the speci- 
fied power level with an accuracy of +1 kHz of the input frequency. The 
sensitivity of Band 3 is listed in Table 4-5. 

Table 4-5. Band 3 Sensitivity 

POWER LEVEL (dBm) FREQUENCY RANGE (GHz) 

-20 20.560060 
-15 60 08110 

EQUIPMENT 

Synthesized Sweeper Hewlett Packard 8340A 
Frequency Extender Watkins Johnson 1204-42 
Upconverters, 60 to 110 GHz See "Special Equipment" 
Frequency Counter ElR:578 
Remote Sensors ElP 891-895 
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EXT 
TIME BASE 

GATE OUT 

SYNTHESIZED SWEEPER 

588 COUNTER 

578 COUNTER 

Figure 4-8. Band 3 Sensitivity Test Setup 

PROCEDURE 

Connect equipment as shown in Figure 4-8. 

2. Set the input frequency to the counter to 26.5 GHz. Set the counter to 
Band 3-1. Set measurement averaging to 10. 

3. Set the power level to -20 dBm. 

4. Verify from the counter display that the measurement reading of the 
input signal is correct. 

5. Repeat steps 3 and 4 every 500 MHz up to 60 GHz, changing sources, 
Band 3 sub-bands, and remote sensors as necessary. 

6. Set the power level to -15 dBm. 

Verify from the counter display that the measurement reading of the 
input signals is correct. 

8. Repeat steps 6 and 7 every 500 MHz up to 110 GHz, changing 
Sources, Band 3 sub-bands, and remote sensors as necessary. 
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MAXIMUM INPUT/BAND 1 (Option 5802 only) 

DESCRIPTION 

This test verifies that the counter measures a Band 1 signal at the maxi- 
mum specified power level within +1 kHz of the input frequency. 

EQUIPMENT 

Synthesized Sweeper Hewlett Packard 8340A 
Power Meter Pacific Measurements 1045 

SYNTHESIZED SWEEPER 

EXT REF 

MRA DOT POWER METER 

= © 

Figure 4-9. Band 1 Maximum Power Level Test Setup 

PROCEDURE 

Connect equipment as shown in Figure 4-9. 

2. Set the frequency of the synthesized signal generator to 300 MHz and 

the power level to +7 dBm Set the counter to Band 1. Set measurement 
averaging to 10. 

3. Verify from the counter display that the reading is within +1 kHz of the 
input frequency. 

4. Repeat step 3 every 100 MHz up to 1 GHz. 
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MAXIMUM INPUT/BAND 2 

DESCRIPTION 

This test verifies that the counter measures a Band 2 signal at the maxi- 
mum specified power level within +1 kHz of the input frequency. 

EQUIPMENT 

Synthesized Sweeper Hewlett Packard 8340A 
Power Meter Pacific Measurements 1045 
Low Attenuation Coaxial Cable Gore P2S01S01036.0 

SYNTHESIZED SWEEPER 

EXT REF 

poe POWER METER 

Figure 4-10. Band 2 Maximum Power Level Test Setup 

PROCEDURE 

1. Connect equipment as shown in Figure 4-10. 

2. Set the synthesized signal generator frequency to 950 MHz and the 
power level so that the input signal to the counter is +7 dBm. 

3. Set the counter to Band 2. Set measurement averaging to 10. 

4. Verify from the counter display that the frequency measurement 
reading is within +1 kHz of the input signal. 

5, Repeat step 3 every 500 MHz up to 18 GHz (26.5 GHz for Model 588). 
Adjust the signal generator power output as necessary to keep the 
power at +7 dBm. 
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MAXIMUM INPUT/BAND 3 (Option 5804 only) 

DESCRIPTION 

This test verifies that the counter measures a Band 3 signal at the maxi- 
mum specified power level within +1 kHz of the input frequency. 

EQUIPMENT 

Synthesized Sweeper Hewlett Packard 8340A 
Frequency Extender Watkins Johnson 1204-42 
Upconverters, 60 to 110 GHz See "Special Equipment" 
Frequency Counter EIP. 579 
Remote Sensors EIP 591-595 
Power Meter Hewlett Packard 432 

EXT 
TIME BASE 

SYNTHESIZED SWEEPER 

10 MHz OUT 

588 COUNTER 

578 COUNTER 

Figure 4-11. Band 3 Maximum Power Level Test Setup 
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PROCEDURE 

Connect equipment as shown in Figure 4-11. 

2. Set the frequency input to the counter at 26.5 GHz. Set measurement 
averaging to 10. 

3. Set the power level to +5 dBm, or the maximum available power, 
whichever is lower. 

4. Verify from the counter display that the measurement reading of the 
input signal is correct. 

5. Repeat steps 3 and 4 up to 110 GHz, changing bands, sources and 
remote sensors as necessary. 
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AMPLITUDE DISCRIMINATION/BAND 1 (Option 5802 only ) 

DESCRIPTION 

This test verifies that the counter will measure accurately the larger of two 
signals differing in amplitude by more than 10 dB. 

EQUIPMENT 

Synthesized Sweepers (2) Hewlett Packard 8340A 
10-dB Directional Coupler Merrimac CR-15-500 
Spectrum Analyzer Hewlett Packard 8566A 

SYNTHESIZED 
SWEEPER 

588 COUNTER 

SPECTRUM 
ANALYZER 

Figure 4-12. Band 1 Amplitude Discrimination Test Setup 

PROCEDURE 

Connect equipment as shown in Figure 4-12. 

2. Set the first signal generator to 300 MHz at 0 dBm. Set the second 
signal generator to 400 MHz at 0 dBm (to provide -10 dBm at the 
output of the coupler). 

3. Verify that the counter correctly measures the frequency of the higher 
power signal source. 

4. Repeat steps 2 and 3 with the signal generators at 900 MHz and 1 
GHz. 
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AMPLITUDE DISCRIMINATION/BAND 2 

DESCRIPTION 

This test verifies that the counter will measure accurately the larger of two 

signals differing in amplitude by more than 15 dB. 

EQUIPMENT 

Synthesized Sweepers (2) Hewlett Packard 8340A 
16-dB Directional Coupler Narda 4222-16 
Low-Attenuation Coaxial Cables (3) Gore P2501501036.0 
Spectrum Analyzer Hewlett Packard 8566A 

SYNTHESIZED 
EPER 

588 COUNTER 

SPECTRUM 
ANALYZER 

Figure 4-13. Band 2 Amplitude Discrimination Test Setup 

PROCEDURE 

1. Connect equipment as shown in Figure 4-13. 

2. Set the first signal generator to 3.000 GHz at 0 dBm and the second 
signal generator to 3.1 GHz at +1 dBm. 

3. Adjust the power level so that the difference is 15 dB. 

4. Verify that the counter correctly measures the frequency of the higher 
power signal source. 

5. Repeat steps 2 to 4 at 12 and 12.1 GHz and at 17.9 and 18 GHz. 
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AMPLITUDE DISCRIMINATION/BAND 3 (Option 5804 only) 

DESCRIPTION 

This test verifies that the counter will accurately measure the larger of two 
signals differing in amplitude by more than 20 aB. 

EQUIPMENT 

Synthesized Sweeper Hewlett Packard 8340A 
Upconverter, 90-100 GHz See “Special Equipment” 
Gunn Diode Oscillator, 94 GHz Hughes 47226H-1600 
10-dB Coupler Hughes 45326H-1010 
Power Meter Hewlett Packard 432A 
Sensor for Power Meter, 90-110 GHz Hughes 45776H-1400 

SYNTHESIZED SWEEPER 

588 COUNTER 

(ES ME ES) 

\ 
1 p------------ 

UPCONVERTER i 

| 

| POWER METER 

boo oS) aes] O 
© e 

GUNN DIODE 
OSCILLATOR 

Figure 4-14. Band 3 Amplitude Discrimination Test Setup 

PROCEDURE 

1. Connect equipment as shown in Figure 4-14. 

2. Turn the Gunn diode oscillator on. Measure the frequency on the 
counter and the power on the power meter. 

3. Turn the Gunn diode oscillator off, and the synthesizer on. Set the 
synthesizer power to 20 dB below the Gunn diode oscillator and set 
the frequency 100 MHz away. 

4. Turn the Gunn diode oscillator on. Connect the signal to the counter 
and verify that the counter measures accurately. 
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GATE ERROR/BAND 1 (Option 5802 only) 

DESCRIPTION 

This test verifies that the gate error in Band 1 is within the limits defined by 
the equation: 

GE = (+0.07) / (GW) 

where GE is the gate error in Hz 
GW in seconds is the logical AND of inhibit and pulse width minus 
30 ns 

The measurement is performed with a CW input signal and inhibit signal. 

EQUIPMENT 

Synthesized Sweeper Hewlett Packard 8340A 
Pulse Generator Wavetek 801 
Oscilloscope Tektronix 475 

SYNTHESIZED 
SWEEPER 

OSCILLOSCOPE 
PULSE GENERATOR 

(oY (ey ey) o o 

QUO OMS OS 

Figure 4-15. Band 1 Gate Error Test Setup 
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PROCEDURE 

1. Connect equipment as shown in Figure 4-15. 

2. Set the pulse generator to complementary mode, O volt to -1 volt 
pulse amplitude measured with 50 ohms load, 1 MHz PRF, and 50 ns 
pulse width. 

3. Set the counter to Band 1; set the averaging feature to 99. 

4. Set the synthesized sweeper frequency to 300 MHz and power to O 
dBm. The CW reading on the counter display should be equal to the 
input frequency + 1 kHz. 

5. Connect the pulse generator output to the inhibit input of the counter. 
Connect the gate output from the counter to the oscilloscope. Adjust 
the inhibit pulse width until the average gate width is 20 ns. Verify that 
the reading on the counter display is within the limits of the gate error. 

6. Repeat step 4 and 5 with 100 ns and 1 ws gate width while keeping 
the duty cycle (the ratio of the pulse width to pulse period) constant. 

7. Repeat the measurements at 650 MHz and 1 GHz. 
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GATE ERROR/BAND 2 

DESCRIPTION 

This test verifies that the gate error in Band 2 is within the limits defined by 
the equation: 

GE = (+0.01) / (GW) 

where GE is the gate error in Hz 
GW in seconds is the logical AND of inhibit and pulse width minus 
30 ns 

The measurement is performed with a CW input signal and inhibit signal. 

EQUIPMENT 

Synthesized Sweeper Hewlett Packard 8340A 
Pulse Generator Wavetek 801 

Oscilloscope Tektronix 475 
Low-Attenuation Coaxial Cable Gore P2S01S01036.0 

GATE OUT 

SYNTHESIZED 
SWEEPER 

OSCILLOSCOPE 
PULSE GENERATOR 

O o 

Figure 4-16. Band 2 Gate Error Test Setup 
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PROCEDURE 

de 

2. 

Connect equipment as shown in Figure 4-16 and turn equipment on. 

Set the pulse generator to complementary mode, O volt to -1 volt 
pulse amplitude measured with 50 ohms load, 1 MHz PRF and 50 ns 
pulse width. 

Set the counter to Band 2; set the averaging feature to 99. 

Set the synthesized signal generator frequency to 3 GHz. Set the 
power so that the input signal at Band 2 is 0 dBm. The CW reading on 
the counter display should be equal to the input frequency +1 kHz. 

Connect the pulse generator output to the inhibit input of the counter. 
Connect the gate output from the counter to the oscilloscope. Adjust 
the inhibit pulse width until the average gate width is 20 ns. Verify that 
the reading on the counter display is within the limits of the gate error. 

Repeat step 4 and 5 with 100 ns and 1 ps gate width while keeping 
the duty cycle (the ratio of the pulse width to pulse period) constant. 

Repeat the measurements every 3 GHz up to 18 GHz (26.5 GHz for 
5009) E 
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GATE ERROR/BAND 3 (Option 5804 only) 

DESCRIPTION 

This test verifies that the gate error in Band 3 is within the limits detined by 
the equation: 

GE = (+0.03) / (GW) 

where: GE is the gate error in Hz 
GW in seconds is the logical AND of inhibit and pulse width minus 
30 ns 

The measurement is performed with a CW input signal and inhibit signal. 

EQUIPMENT 

Synthesized Sweeper Hewlett Packard 8340A 
Frequency Extender Watkins Johnson 1204-42 
Upconverters, 60 to 110 GHz See “Special Equipment” 
Frequency Counter EIP 578 
Remote Sensors EIP 591-595 
Pulse Generator Wavetek 801 
Oscilloscope Tektronix 475 

SYNTHESIZED SWEEPER GATE OUT 

TIME BASE 
INHIBIT 

IN 10 MHz OUT 

578 COUNTER 

Figure 17. Band 3 Gate Error Test Setup 
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PROCEDURE 

1. Connect equipment as shown in Figure 4-17. 

2. Set the pulse generator to complementary mode, O volt to -1 volt 
pulse amplitude into a 50-ohm load, 1 MHz PRF, and 50 ns pulse width. 

3. Set the counter to Band 3-1. Set the averaging feature to 99. 

Set the input frequency to the counter to 26.5 GHz, and the power to 
approximately -10 dBm. The CW reading on the counter should be 
equal to the input frequency. 

5. Connect the pulse generator output to the inhibit input of the counter. 
Connect the gate output from the counter to the oscilloscope. Adjust 
the inhibit pulse width until the average width is 20 ns. Verify that the 
reading on the counter is within the limits of the gate error. 

6. Repeat steps 4 and 5 with 100 ns and 1 us gate width while keeping 
the duty cycle (the ratio of pulse width to pulse period) constant. 

7. Repeat the measurements at 30 GHz and every 5 GHz to 110. GHz, 
changing sources and Band 3 sub-bands as necessary. 
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DISTORTION ERROR/BAND 1 (Option 5802 only) 

DESCRIPTION 

This test verifies that the distortion error in Band 1 is within the limits 

defined by the equation: 

DE = (+0.03) / (PW - 3 x 105) 

where DE is distortion error in Hz 

PW is pulse width in seconds 

The measurement is performed by counting the frequency of a pulsed 
signal and subtracting the gate error from the result. 

NOTE 

Gate error must be known (See Gate Error test in this section) 
before performing this test. 

EQUIPMENT 

Synthesized Sweeper Hewlett Packard 8340A 
Pulse Generator Wavetek 801 
Pulse Modulator (300 MHz to 1 GHz) See "Special Equipment" 
Oscilloscope Tektronix 475 
6-dB Attenuator (dc to 1 GHz) Texscan FP-50 

PULSE 
GENERATOR 

588 COUNTER 

OSCILLOSCOPE 

6-48 ATTENUATOR] | 

PULSE 
MODULATOR 

Figure 4-18. Band 1 Distortion Error Test Setup 
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PROCEDURE 

1. Connect equipment as shown in Figure 4-18. The 6-dB attenuator 
should be at the input of the the counter. 

2. Set the counter to Band 1. Set average to 99. 

3. Connect the signal to the oscilloscope as shown. Set the synthesized 
sweeper frequency to 100 MHz and power to +10 dBm. 

4. Set the pulse generator to 1 MHz PRF, 50 ns pulse width, and +3.0 to 
-0.5 volts. 

5. Adjust the pulse width and voltage levels slightly until the pulsed RF 
signal is 50 ns wide and has a good on/off ratio. 

6. Take one measurement. 

7. Calculate: 

Distortion Error = (Current Measurement) - (Gate Error) 

Gate error is the error measured by the Gate Error Test in this section. 

8. Verify that the distortion error is within the specification. 

9. Repeat steps 4 to 8 with 100 ns, and 1 us pulse width while keeping 
the duty cycle (the ratio of the pulse width to pulse period) constant. 

10. Repeat steps 4 to 9 every 100 MHz up to 1 GHz. 
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DISTORTION ERROR/BAND 2 

DESCRIPTION 

This test verifies that the distortion error in Band 2 is within the limits 

defined by the equation: 

DE = (+0.03) / (PW - 3 x 10?) 

where DE is distortion error in Hz 

PW is pulse width in seconds 

The measurement is performed by counting the frequency of a pulsed 
signal and subtracting the gate error from the result. 

EQUIPMENT 

Synthesized Sweeper Hewlett Packard 8340A 
Pulse Modulator Hewlett Packard 11720A 
Pulse Generator Wavetek 801 
Oscilloscope Tektronix 475 
3-dB Attenuators (3) Weinschel 9-3 

(up to 26.5 GHZ) 
Low-Attenuation Coaxial Cable Gore P2S01S01036.0 
Detector Hewlett Packard 8473B 

PULSE 
GENERATOR 

SYNTHESIZED 
SWEEPER 

` 588 COUNTER OSCILLOSCOPE 

000 
o 

A DETECTOR 

ET TESI 
3 dB ATTENUATOR 

PULSE 
MODULATOR [NCS 

3 dB ATTENUATOR 

Figure 4-19. Band 2 Distortion Error Test Setup 
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EWA 585/588 Microwave Pulse Counter 4/Performance Tests 

PROCEDURE 

cL 

WO N 

. Connect equipment as shown in Figure 4-19. The 3-dB attenuators 
should be at the IN and OUT ports of the pulse modulator, and at the 
input to the counter. 

. Set the counter to Band 2. Set the averaging feature to 99. 

Connect the signal through the detector to the oscilloscope as shown. 
(The detector must be terminated in a low- impedance device, such as 
a 50-ohm feedthrough, to detect the narrow pulses adequately). Set 
the synthesized sweeper frequency to 2 GHz and power to +10 dBm. 

Set the pulse generator to 1 MHz PRE, 50 ns pulse width, and +3.0 to 
-0.5 volts. 

. Adjust the pulse width and voltage levels slightly until the pulsed RF 
signal is 50 ns wide and has a good on/off ratio. 

6. Take one measurement. 

7. Calculate: 

9. Repeat steps 4 to 8 with 100 ns, and 1 us pulse width while keeping 

Distortion Error = (Current Measurement) - (Gate Error) 

Gate error is the error measured by the Gate Error Test in this section. 

. Verify that the distortion error is within the specification. 

the duty cycle (the ratio of the pulse width to pulse period) constant. 

. Repeat steps 5 through 9 at 10 GHz and 18 GHz. 
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EN 585/588 Microwave Pulse Counter 4/Performance Tests 

DISTORTION ERROR/BAND 3 (Option 5804 only) 

DESCRIPTION 

This test verifies that the distortion error in Band 3 is within the limits 

defined by the equation: 

DE = (+0.03) / (PW - 3 x 10%) 

where DE is distortion error in Hz 

PW is pulse width in second 

The measurement is performed by counting the frequency of a pulsed 

signal and subtracting the gate error from the result. 

NOTE 

Gate error must be known (See Gate Error test in this section) 

before performing this test. 

EQUIPMENT 

Synthesized Sweeper Hewlett Packard 8340A 
Pulse Generator Wavetek 801 
Pulse Modulator (300 MHz to 1 GHz) See "Special Equipment" 
Oscilloscope Tektronix 475 
6-dB Attenuator (dc to 1 GHz) Texscan FP-50 

PULSE 
GENERATOR 

588 COUNTER 

H OSCILLOSCOPE 

6-48 ATTENUATOR], 

PULSE 
MODULATOR 

Figure 4-20. Band 3 Distortion Error Test Setup 
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(EWR) 585/588 Microwave Pulse Counter 4/Performance Tests 

PROCEDURE 

— . Connect equipment as shown in Figure 4-20. . 

2. Set the counter to Band 3. Set the average to 99. 

3. Connect the signal through the remote sensor (using it as a detector) 
to the oscilloscope as shown. Set the synthesized sweeper 
frequency to 26.5 GHz and power to +10 dBm. 

4. Set the pulse generator to 1 MHz PRF and 50 ns pulse width at +3.0 
to -0.5 volts. 

5. Adjust the pulse width and voltage levels slightly until the pulsed RF 
signal is 50 ns wide and has a good on/off ratio. 

[95] . Take one measurement. 

Y . Calculate: 

Distortion Error = (Current Measurement) - (Gate Error) 

Gate error is the error measured by the Gate Error Test in this section. 

Co . Verify that the distortion error is within the specification. 

o Repeat steps 4 to 8 with 100 ns and 1 ps pulse width while keeping 
the duty cycle (the ratio of the pulse width to pulse period) constant. 

10. Repeat steps 4 through 9 every 5 GHz up to 110 GHz. 
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[EMP] 585/588 Microwave Pulse Counter 4/Performance Tests 

AVERAGING JITTER/BAND 1 (Option 5802 only) 

DESCRIPTION 

This test verifies that the averaging jitter in Band 1 is within the limits 
defined by the equation: 

AJ = + (2) VIRES / (GW)(AVE)] 

where AJ is the RMS averaging jitter in Hz. 

RES is the specified instrument resolution in Hz. (This is true up to 
1 MHz resolution. Above 1 MHz resolution, RES is 108 Hz.) 

GW in seconds is the logical AND of inhibit and pulse width minus 
3 x 10? seconds.* 
*For this test, gate width will be set to 20 ns. 

AVE is the number of specified count average. 

The measurement is performed by counting the frequency of n 
pulsed signals and calculating the sample variance given as: 

g= eee E (standard deviation) 

i20 

where Fave is the average frequency measurement minus the gate error and 
the distortion error and F is the current reading. 
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[EMP] 585/588 Microwave Pulse Counter 4/Performance Tests 

EQUIPMENT 

Synthesized Sweeper Hewlett Packard 8340A 
Pulse Generator Wavetek 801 
Oscilloscope Tektronix 475 

GATE OUT 
SYNTHESIZED 

SWEEPER 

OSCILLOSCOPE 
PULSE GENERATOR 

(9) © 

Figure 4-21. Band 1 Averaging Jitter Test Setup 
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EWA 585/588 Microwave Pulse Counter 4/Performance Tests 

PROCEDURE 

— . Connect equipment as shown in Figure 4-21. 

2. Set the pulse generator to complementary mode, O volt to -1 volt 
pulse amplitude measured with 50 ohms load, 1 MHz PRF, and 50 ns 
pulse width. 

3. Set the counter to Band 1; set the averaging feature to 99. 

4. Set the synthesized sweeper frequency to 300 MHz and power to O 
dBm. The CW reading on the counter display should be equal to the 
input frequency +1 kHz. 

[On . Connect the pulse generator output to the inhibit input of the counter. 
Connect the gate output from the counter to the oscilloscope. Adjust 
the inhibit pulse width until the average gate width is 20 ns. 

Oo) . Take one frequency measurement. This reading is Faye. 

7. Turn the averaging function off. Turn the SAMPLE RATE knob on the 
front panel to the HOLD position. 

8. Take ten measurements by pressing the TRIG key ten times. 

9. Calculate: 

i=n-1 

S EL (Fi — Fave)? / (9) 

120 

10. Calculate: 

AJ = = (2) V[RES / (GW)(AVE)] 

11. Verify that S < AJ 

12. Set the signal generator to 1 GHz. Repeat steps 4 through 11. 
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[EWR] 585/588 Microwave Pulse Counter 4/Performance Tests 

AVERAGING JITTER/BAND 2 

DESCRIPTION 

This test verifies that the averaging jitter in Band 2 is within the limits 
defined by the equation: 

AJ = + VIRES / (GWNAVE)] 

where AJ is the RMS averaging jitter in Hz. 

RES is the specified instrument resolution in Hz. (This is true up to 
1 MHz resolution. Above 1 MHz resolution, RES is 10% Hz.) 

GW in seconds is the logical AND of inhibit and pulse width minus 
3 x 10% seconds. 

AVE is the number of specified count average. 

The measurement is performed by counting the frequency of n pulsed 
signals and calculating the sample variance given as: 

i=n- 1 

S= (Fy = Fave) AEE) (standard deviation) 

where Faye is the average frequency measurement minus the gate error and 

the distortion error and F, is the current reading. 
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BIE 585/588 Microwave Pulse Counter 4/Performance Tests 

EQUIPMENT 

Synthesized Sweeper Hewlett Packard 8340A 
Pulse Generator Wavetek 801 
Oscilloscope Tektronix 475 
Low-Attenuation Coaxial Cable Gore P2501501036.0 

SYNTHESIZED 
SWEEPER 

OSCILLOSCOPE 
PULSE GENERATOR 

OQ «01:0: 70: 10 

Oo. Oo "0.70 e 

Figure 4-22. Band 2 Averaging Jitter Test Setup 
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Ela 585/588 Microwave Pulse Counter 4/Performance Tests 

PROCEDURE 

1. Connect equipment as shown in Figure 4-22 and turn equipment on. 

D Set the pulse generator to complementary mode, O volt to -1 volt 
pulse amplitude measured with 50 ohms load, 1 MHz PRF, and 50 ns 
pulse width. 

œ Set the counter to Band 2; set the averaging feature to 99. 

4. Set the synthesized signal generator frequency to 3 GHz. Set the 
power so that the input signal at Band 2 is 0 dBm. The CW reading on 
the counter display should be equal to the input frequency +1 kHz. 

al . Connect the pulse generator output to the inhibit input of the counter. 
Connect the gate output from the counter to the oscilloscope. Adjust 
the inhibit pulse width until the average gate width is 20 ns. 

6. Take one frequency measurement. This reading is Fave. 

7. Turn the averaging function off. Turn the SAMPLE RATE knob on the 
front panel to the HOLD position. 

8. lake ten measurements by pushing the TRIG function key ten times. 

9. Calculate: 

= VI 2 He )2 7 (9) 

10. Calculate: 

AJ =+  VIRES/(GWJAVE)] 

11. Verify that S < AJ 
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BE 585/588 Microwave Pulse Counter 4/Performance Tests 

AVERAGING JITTER/BAND 3 (Option 5804 only) 

DESCRIPTION 

This test verifies that the averaging jitter in Band 3 is within the limits 
defined by the equation: 

AJ = + (2) V[RES / (GW)(AVE)] 

where AJ is the RMS averaging jitter in Hz. 

RES is the specified instrument resolution in Hz. (This is true up to 
1 MHz resolution. Above 1 MHz resolution, RES is 10% Hz.) 

GW in seconds is the logical AND of inhibit and pulse width minus 
3x10? seconds. 

AVE is the number of specified count average. 

The measurement is performed by counting the frequency of n pulsed 
signals and calculating the sample variance given as: 

l=n-1 

S= > (r= ES Vn - 1) (standard deviation) 
1=0 

where Fave is the average frequency measurement minus the gate error and 
the distortion error and F, is the current reading. 
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EN 585/588 Microwave Pulse Counter 4/Performance Tests 

EQUIPMENT 

Synthesized Sweeper Hewlett Packard 8340A 
Frequency Extender Watkins Johnson 1204-42 
Upconverters, 60 to 110 GHz See “Special Equipment” 
Frequency Counter EIP. 578 
Remote Sensors EIP 591-595 
Pulse Generator Wavetek 801 
Oscilloscope Tektronix 475 

SYNTHESIZED SWEEPER GATE OUT 
XT 

TIME BASE 
INHIBIT 

IN 10 MHz OUT 

OSCILLOSCOPE 

—E eee 
-————--- | || LB--—--- -. 

© Oo Q9 
. 

578 COUNTER 

Figure 4-23. Band 3 Averaging Jitter Test Setup 
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[EMP] 585/588 Microwave Pulse Counter 4/Performance Tests 

CENTER FREQUENCY/BAND 2 

DESCRIPTION 

This test verifies that the counter locks on a signal +50 MHz from the 
center frequency. 

EQUIPMENT 

Synthesized Sweeper Hewlett Packard 8340A 
Low-Attenuation Coaxial Cable Gore P2S01S01036.0 

SYNTHESIZED 
SWEEPER 

588 COUNTER 

Figure 4-25. Band 2 Center Frequency Test Setup 

PROCEDURE 

— . Connect equipment as shown in Figure 4-25. 

2.Set the counter to Band 2 and press the keys for CENTER FRE- 
QUENCY 3 GHz. 

3. Set the signal generator to the center frequency minus 50 MHz. Set 
the power level to the sensitivity level. Verify that the reading on the 
counter display is accurate. 

4. Set the signal generator to the center frequency plus 50 MHz. Verify 
that the reading on the counter display is accurate. 



Ela 585/588 Microwave Pulse Counter 4/Performance Tests 

MAXIMUM VIDEO/BAND 1 (Option 5802 only) . 

DESCRIPTION 

This test verifies that frequency measurement accuracy is maintained in 
the presence of a video signal in excess of 20 dB above the RF signal. 

EQUIPMENT 

Synthesized Sweeper Hewlett Packard 8340A 
Dual-directional Coupler Narda 3022 
Pulse Generators (2) Wavetek 801 
6-dB Attenuator Texscan FP-50 

SYNTHESIZED 
EEPER 

INHIBIT IN 

DUAL 
DIRECTIONAL 

COUPLER 

PULSE 
GENERATOR 

Figure 4-26. Band 1 Maximum Video Test Setup 
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[EWR] 585/588 Microwave Pulse Counter 4/Performance Tests 

PROCEDURE 

A Set the first pulse generator to complementary mode, O to -1 volt 
pulse amplitude measured with a 50-ohm load, 1 MHz PRF, and 50 ns 
pulse width. This signal will be applied to the INHIBIT input connector 
on the rear panel of the counter. 

. Synchronize the second pulse generator to the first. Set the pulse 
amplitude at 0 to 1 volt. Set the time delay and the pulse width so that 
the pulses of both pulse generators overlap. Disable the output of the 
second pulse generator. This signal will be applied to the coupled port 
of the dual- directional coupler. 

3. Connect equipment as shown in Figure 4-26. 

4. Set the counter to Band 1 and set the averaging feature to 99 pulses. 

5. Set the synthesized sweeper frequency to 300 MHz and power to 
+10 dBm at the input to Band 1. Since the CW signal is inhibited, the 
reading on the counter display includes some gate error. 

. Enable the second pulse generator. Verify that there is no change 
(besides that caused by jittering error) in the frequency reading. 

. Reverse the pulse generator polarity and repeat step 6. 



[EMP] 585/588 Microwave Pulse Counter 4/Performance Tests 

MAXIMUM VIDEO/BAND 2 

DESCRIPTION 

This test verifies that frequency measurement accuracy is maintained in 
the presence of a video signal in excess of 20 dB above the RF signal. 

EQUIPMENT 

Synthesized Sweeper HP 8340A 
Dual-directional Coupler Narda 3022 
Two Pulse Generators Wavetek 801 

6-dB Attenuator Texscan FP-80 

SYNTHESIZED 
SWEEPER 

INHIBIT IN 

588 COUNTER 

PULSE GENERATOR 

PULSE 
GENERATOR 

Figure 4-27. Band 2 Maximum Video Test Setup 
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Ela 585/588 Microwave Pulse Counter 4/Performance Tests 

PROCEDURE 

1. Set the first pulse generator to complementary mode, O to -1 volt 
pulse amplitude measured with a 50-ohm load, 1 MHz PRF and 50 ns 
pulse width. This signal will be applied to the INHIBIT input connector 
on the rear panel of the counter. 

2. Synchronize the second pulse generator to the first. Set the pulse 
amplitude at O to 1 volt. Set the time delay and the pulse width so that 
the pulses of both pulse generators overlap. Disable the output of the 
Second pulse generator. This signal will be applied to the coupled port 
of the dual- directional coupler. 

3. Connect equipment as shown in Figure 4-27. 

4. Set the counter to Band 2 and set the averaging feature to 99 pulses. 

al . Set the synthesized sweeper frequency to 3 GHz and power to +10 
dBm at the input to Band 2. Since the CW signal is inhibited, the 
reading on the counter display includes some gate error. 

6. Enable the second pulse generator. Verify that there is no change 
(besides that caused by jittering error) in the frequency reading. 

7. Reverse the pulse generator polarity and repeat step 6. 
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EN 585/588 Microwave Pulse Counter 4/Performance Tests 

PULSE PARAMETERS 

PULSE WIDTH ACCURACY 

This test verifies that the pulse width accuracy is within +20 ns. 

EQUIPMENT 

Synthesized Sweeper Hewlett Packard 8340A 
Pulse Modulator Hewlett Packard 11720A 
Pulse Generator Wavetek 801 
Oscilloscope Tektronix 475 
3-dB Attenuator (up to 26.5 GHz) (3) Weinschel 9-3 
Low-Attenuation Coaxial Cable Gore P2S01S01036.0 
Detector Hewlett Packard 8473B 

PULSE 
GENERATOR 

588 COUNTER OSCILLOSCOPE 

000 
-— 2 

rh, DETECTOR 

3dB ATTENUATOR] | 
" 

EX TESI 
3 dB ATTENUATOR 

PULSE z 
MODULATOR INES 

3 dB ATTENUATOR 

Figure 4-28. Pulse Width Accuracy 
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EWR 585/588 Microwave Pulse Counter 4/Performance Tests 

PROCEDURE 

1. Connect equipment as shown in Figure 4-28. The 3-dB attenuators 
should be at the IN and OUT ports of the pulse modulator, and the 
input to the counter. 

2. Set the counter to Band 2. Set the averaging feature to 99. 

3. Connect the signal through the detector to the oscilloscope as shown. 
The detector must be terminated in a low-impedance device such as a 
50-ohm feedthrough to detect the narrow pulses adequately . Set the 
synthesized sweeper frequency to 2 GHz and power to +10 dBm. 

4. Set the pulse generator to 1 MHz PRE, 50 ns pulse width, and +3.0 to 
-0.5 volts. 

5. Connect the signal to the counter. Turn pulse width on. Verify that the 
pulse width is 0.05 ps +0.02 ys. 

4-54 



[EP 585/588 Microwave Pulse Counter 4/Performance Tests 

PULSE PERIOD) ACCURACY. 

This test verifies that the pulse period accuracy is within +20 ns. 

EQUIPMENT 

Synthesized Sweeper Hewlett Packard 8340A 
Pulse Modulator Hewlett Packard 11720A 
Pulse Generator Wavetek 801 
Oscilloscope Tektronix 475 
3-dB Attenuators (up to 26.5 GHz) (3) Weinschel 9-3 
Low-Attenuation Coaxial Cable Gore P2S01S01036.0 
Detector Hewlett Packard 8473B 

PULSE 
GENERATOR 

SYNTHESIZED 

‘588 COUNTER OSCILLOSCOPE 

A DETECTOR 

PULSE = 
MODULATOR INES 

3dB ATTENUATOR 3 dB ATTENUATOR 

Figure 4-29. Pulse Period Accuracy 
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[EMP] 585/588 Microwave Pulse Counter 4/Performance Tests 

PROCEDURE 

i Connect equipment as shown in Figure 4-29. The 3-dB attenuators 
should be at the IN and OUT ports of the pulse modulator, and the 
input to the counter. 

. Set the counter to Band 2. Set the averaging feature to 99. 

3. Connect the signal through the detector to the oscilloscope as shown. 
The detector must be terminated in a low- impedance device, such as a 
50-ohm feedthrough, to detect the narrow pulses adequately . Set the 
synthesized sweeper frequency to 2 Ghz and power to +10 dBm. 

. Set the pulse generator to 1 MHz PRF, 50 ns pulse width, and +3.0 to 
-0.5 volts. 

. Connect the signal to the counter. Turn pulse period on. Verify that the 
pulse period is 1 ws +0.02 ys. 



QUICK REFERENCE LIST OF GPIB COMMANDS 

PARAMETERS MESSAGES 

Header Argument Terminator Description 

BAND (number) None Selects specific band (1 to 3). 
or DEFAULT 

SUBBAND ji D Selects specific Band 3 sub-band (1 to 6) 

RESOLUTION i de Sets frequency measurement resolution (0 to 9). 

SPECIAL " É Activates specific special function (0 to 99). 

AVERAGE i s Inputs averaging value (1 to 99). 

MULTIPLIER “i j| Inputs multiplier value (1 to 99). 

SROMASK is NY Selects combination of status events to cause a service 
request. 

OFFSETFREO D (Hz/kHz/ Sets frequency offset value. 
MHz/GHz) 

HIGHLIMIT if fi Sets frequency high limit value. 

LOWLIMIT j i Sets frequency low limit value. 

MINPRF A ss Sets minimum PRF value. 

CENTERFREO 4 K Sets center frequency value and mode. 

Y1FREO P 3 Sets start frequency for YIG sweep (Special Function 
40). 

Y2FREO i " Sets stop frequency for YIG sweep. 

Y3FREO ft j Sets calibration frequency for YIG sweep. 

V1FREQ $ n Sets start frequency for VCO sweep (Special Functions 
41, 42). 

V2FREO o i Sets stop frequency for VCO sweep. 

STORE (number) None Store current counter setup in specified storage register 
(0 to 9). 

FETCH hs d Recall counter setup stored in specified storage register 
(0 to 9). 

SAMPLERATE B (s/ms) Sets delay between measurement values (0 to 100 sec, 
10 ms resolution). 

MEMORY (hex adrs) (hex data) Accesses memory location — alters it, (altering is op- 
tional). 

MEMORY INCREMENT e Accesses next location — alters it, (altering is optional). 

MEMORY DECREMENT ij Accesses previous location — alters it, (altering is op- 
tional). 

CONTROL MESSAGES 

Header Argument Terminator Description 

INITIALIZE None None Reconfigures the instrument to powerup state. 

RESET % D Resets converter to restart a new signal acquisition. 

TRIGGER H 5 Triggers new measurement cycle. 

CLEARDISPLAY di ÉS Returns display to normal measurement results display, 
clear error. 



MODE MESSAGES 

Header Argument Terminator Description 

PERIOD on/off None Turns pulse period measurement on or off. 

WIDTH Turns pulse width measurement on or off. 

HOLD Holds last result if on. 

EXTERNAL Controls INT/EXT time base reference. 

HEADER Adds alpha header and terminator for talker. 

SCIENTIFIC Selects scientific notation for talker. 

DYNAMIC Suppresses blanks when counter is configured in talker 
mode for faster free-field data transfer. 

SEPARATE Replaces commas with CR LF between multinumber 
results. 

OUTPUT CONTROL MESSAGES 3 

Command Description 

OUTPUT RESOLUTION 

OUTPUT BAND 

OUTPUT SUBBAND 

Outputs last specified frequency measurement resolution. 

Outputs number of last specified band. 

Outputs number of last specified sub-band. 

OUTPUT AVERAGE 

OUTPUT MULTIPLIER 

OUTPUT ERRORNUMBER 

OUTPUT SROMASK 

OUTPUT CONFIGURATION 

OUTPUT IDENTIFICATION 

OUTPUT LOWLIMIT 

OUTPUT HIGHLIMIT 

OUTPUT OFFSETFREQ 

OUTPUT CENTERFREQ 

OUTPUT MINPRF 

OUTPUT V1FREO 

OUTPUT V2FREO 

Outputs last specified averaging value. 

Outputs last specified multiplier value. 

Outputs number of last error. 

Outputs Status events required to cause service request. 

Outputs current configuration of instrument. 

Outputs EIP58n(5 or 8)and GPIB address. 

Outputs low frequency limit last specified. 

Outputs high frequency limit last specified. 

Outputs offset frequency last specified. 

Outputs center frequency last specified. 

Outputs minimum PRF last specified. 

Outputs last specified start frequency for VCO sweep (Special 
Function 40). 

Outputs last specified stop frequency for VCO sweep. 

OUTPUT Y1FREO 

OUTPUT Y2FREQ 

OUTPUT Y3FREO 

OUTPUT SAMPLERATE 

OUTPUT DEFAULT 

OUTPUT FREQUENCY (AND 
WIDTH (AND PERIOD)) 

OUTPUT KEYCODE 

OUTPUT MEMORY 

OUTPUT LEVEL 

OUTPUT DATE 

OUTPUT SETUP 

Outputs last specified start frequency for YIG sweep (Special 
Function 41). 

Outputs last specifiéd stop frequency for YIG sweep. 

Outputs last specified calibration frequency for YIG Sweep. 

Outputs last specified delay time between measurement values. 

Outputs results according to displayed results. 

Controls which measurement results to output. 

Outputs code of last key pressed 

Outputs content of memory in last accessed location. 

Outputs rough amplitude measurement result. 

Outputs 42-character string showing revision level and date. 

Outputs 142-character string describing current instrument setup. 



00 
01 
02 
03 
04 
05 
06 
07 
20 

40 
41 
42 
44 
45 
46 
47 

61 
62 

SPECIAL FUNCTIONS 

Clear all active special functions 63 
100 MHz self test 64 

Light all segments and annunciators 65 
Scan digits test 66 

Scan segments test 67 

Keyboard test 68 
PROM test 69 

Display model (identify) 

Band 2 Detected RF 70 
n 

Sweep YIG DAC a 

Sweep VCO, power amp on 74 

Sweep VCO, power amp off 
Disable normal operations of counter 75 
Restart normal operations of counter 

Memory read/alter 76 

Measure IF frequency only 
90 

Disable track 91 
Enable track 92 

Disable sample rate control 
Enable sample rate control 
Disable results display : 
Enable results display 
Display PRF as pulse period 
Display PRF as pulse width 
Display pulse parameters only 

Display frequency and pulse parameters 

Store instrument setup 
Recall instrument setup 
Relative freq measurement 
(freq offset = actual freq) 
Display current IF freq 
(freq offset = LO freq) 
Test and initialize EEPROM 

GPIB address read/alter 
YIG DAC auto calibration 

Gate error auto calibration 

01 
02 
03 

ERROR MESSAGES 

KEY PRESSED NOT FUNCTION KEY 
LOWER LIMIT HIGHER THAN HIGH LIMIT 
LIMITS ENTRY ONLY IN BAND 2 

04 CENTER FREQUENCY ENTRY ONLY IN BAND 2 OR BAND 3 
05 CENTER FREQUENCY ENTRY OUTSIDE CURRENT BAND RANGE 
06 NO VALID DATA IN STORAGE REGISTERS FOR RECALL FEATURE 
07 CONVERTER UNABLE TO LOCK ON SIGNAL DURING SPECIAL 
09 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

ILLEGAL REGISTER ENTRY 

ILLEGAL BAND ENTRY 
ILLEGAL SUB-BAND ENTRY 
ILLEGAL RESOLUTION ENTRY 
ILLEGAL SPECIAL FUNCTION ENTRY 
ILLEGAL AVERAGE ENTRY 
ILLEGAL MULTIPLIER ENTRY 
ILLEGAL FREQUENCY OFFSET ENTRY 
ILLEGAL CENTER FREQUENCY ENTRY 
ILLEGAL MIN PRF ENTRY 
ILLEGAL LOW LIMIT ENTRY 

ILLEGAL HIGH LIMIT ENTRY 
ILLEGAL SAMPLE RATE ENTRY 
ILLEGAL SRO NUMBER ENTRY 
ILLEGAL GPIB ADDRESS 
ILLEGAL VCO FREQUENCY 1 ENTRY 
ILLEGAL VCO FREQUENCY 2 ENTRY 
ILLEGAL YIG FREQUENCY 1 ENTRY 
ILLEGAL YIG FREQUENCY 2 ENTRY 
ILLEGAL YIG DAC FREQUENCY ENTRY 
FREQUENCY OVERFLOW DUE TO MULTIPLIER 



PULSE PARAMETERS MEASUREMENTS GREATER THAN SPECIFIED MIN PRF 
GPIB INPUT MESSAGE TOO LONG 
GPIB MESSAGE STARTS WITH A NUMBER 
GPIB MESSAGE STARTS WITH A WRONG NUMBER 
UNIDENTIFIED WORD FOUND 
WORD MISSPELLED 
MISSING SPACE 
WRONG MODE ARGUMENT 

NON-NUMERIC PARAMETER VALUE 
WRONG FREQUENCY TERMINATOR 
WRONG TIME TERMINATOR 
WRONG OUTPUT ARGUMENT 
NUMERIC ARGUMENT SYNTAX ERROR 
NUMERIC MANTISSA HAS TOO MANY DIGITS 
NUMERIC EXPONENT HAS TOO MANY DIGITS 
HEX DATA SHOULD PRECEDE WITH A ZERO 
NO HEX MEMORY ADDRESS SPECIFIED 
ILLEGAL HEX DATA ENTRY 

ILLEGAL HEX ADDRESS ENTRY 
ACTIVATE SPC 72 AND 73 THRU STORE AND FETCH 

RAM FAULT 
ROM CHECK SUM ERROR: ADDR 4000 TO 7FFF 
ROM CHECK SUM ERROR: ADDR 8000 TO BFFF 
RAM FAULT 

GPIB/AMPLITUDE DISCRIMINATION BOARD MISSING 
COUNT CHAIN BOARD MISSING 
GATE GENERATOR BOARD MISSING 
CONVERTER CONTROL BOARD MISSING 
FRONT PANEL LOGIC BOARD MISSING 

NO KEY RELEASE DETECTED 
OPTION DOES NOT EXIST 
BAND 3 OPTION IN A 585 UNIT 
BAND 3 WITH NO BAND 1 BOARD 
NON-VOLATILE MEMORY FAILURE 
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Average AVE) Key HUNCtION exes e tup CS c MES 3-15, 3-10 

Averaging error irasas rine mee eee AA TIA Te HON 3-26 

Averaging Jitter; (Spec) pom A O X 2-2, 4-4 

Averaging Witter: Bandsls Verification estu ete oe Ate: 4-38 

Averaging Jitter, Band 2, Verification iesta a 4-41 

Averaging Jitter, Baund;3;. Verification Test eos AIO TUNE 4-44 

pe 

Band, Key Fünction dcc ML MEL M e ueque Ooh hcl AM e 3-11 

Bandit Annünciator.s eoe E UE dein Obr Re de 3-2 

Band. L'nput.connectore c ua 2-2 ,3-5 

Band 2 Annunciatol esr eR NN E EE de 3-3 

Band. 2:Input Connector sar. c EM a tees ale ea 2-3, 3-5 

Band-3 Annunciator "aec co natant E E CEDAR IIO caesa EA a 3-3 

Band s Input Connector cos e ceria rU tr d baile esL dm 2-3, 3-5 

EC 

GalibrationgBand'T13tOption) ov EE E. ter es Ge 3-45 

CalibrationBandt2 qe cr ELEC ms 3-46 
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Calibration, Band. 3-(Optian) oix eus e Sea alee eee 3-46 

Gelibration/Troublashootng Alda n reena vr ERNEUT QE NEMO 3-32 

GQalibredon; HG. DAG ultus. x rot A Ne 3-44 

Capabllit Enhancement, «s+. versn vive’ coe O 3-38 

Genter Frequency Annunciato ae easa me e auma a o ARIES SERRE 3-4 

Contor Frequency KEY, TUNGCHON 5 sco iO en O 9D RA 3-20 

Contor Frequency. Verb T 8st 5 roses uester ul adt six lee eae ai NM 2-3, 4-44 

Genten Frequency Band 201159 5 e wie cate Eve» xo vx xS ERR a 4-48 

Chassis Sides ios sur sb oo a xw x slg A CA IS 2-6 

Cisa Data A QUE nisin eae ub UV te A vo UE 3-9 

Clear DISHA Var Ee Pus visi OY on d ele bd aar x a au o uud RU etd dd 3-9 

Commands GPIB dos Ex rr vis EE I 3-52 to 3-57 

Also see Quick Reference List of 

GPIB commands on blue card at end of 

Operations Manual 

Connector: AC-BOWOI: vss ape d acer ToO od aita an dnce 1-6, 3-7 

Connector Band; T Input 1 saco eio otn ated icdat EN e 3-5 

Connector, Band: 2 put gas cineca ae see 6 Acn E T ese ed RETE 3-5 

ConnectorsBand:3. Input 29 caos 20d sfida rd cile du arent Me 3-5 

Connector Gate Output ei vss ns a VUE eun A 3-16 
Connector. GPIBA2- «d v al eux me. meta LM LEM 3-7 
Connector tinpatnipI 1 e. oe Ei Par inum o Le DN 3-7 
Gonnéector. Heap Inpub usina vin Era ERE MEM. OE LA 3-6 
Connector; dU MH: Inl OUE oS os tea a i heey tte Ryde un a EM 3-6 
Control Messages. rociar Cope rH rere cao Sic 3-52 

Configuration Information» 265 25 olei UE SCHEDE ood 8 P ON vi 3-67 

f;orrecting. tor Gate-EITOC. oca oos tres ACD DUE 3-28 

Count e AT ica eeu ca O O A A ae 3-25 

ED 

Damage LOVE! Prete sucus oi lr EAT TOS 2-2 
Data Wout and Output Speed 51-2: ee S 3-71 
Defaut a O ac A A 3-44 
Default State; Functions cit O PA EE 3-10 
Befault.State, GPIB =. AA A as oM ATA 3-68 
Device Clear GPIB S Sorores O EE 3-43 
Device Dependent Messages, GPIB E m ae c SOURCE SESS 3-51 
Disable Normal Operations 
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Disable: Results: Display a Line 3-39 

Disable Sampie.Rate Controla aii LORD LN aia aint 3-39 

Display Alter GPIB IONES A a de 3-43 

Display/ Alter: Memory aim. esee e E A Ra ca dut ctas 3-36 

Display, Digital: «cetero ean e vaccin 3-2 

Display Frequency and Pulse Parameters Measurement............. 3-41 

Display JF. Frequency«Headindss e E E E rds ao 3-42 

Display; bight-Segments casts e esce Mite ka pet er e DUE ear 3-31 

Display Model. Number; sss tet CIT MODE CES CHICO UG I o ee 3-32 

Display PRE as: Frequency. odo LLL CE MENO acces 3-40 

Display Pulse Parameter Measurement Only ............... een 3-41 

Display Scan Digits. sc ccc p LI MM E MM EE E E A 3-31 

Display, Scan ¡Segments cal td REEL e id ai 3-31 

Display+ Status indicator ON A 3-2, 3-3 

Distortion EFCOF — «rosse e S ou uen uo aa 3-28, 4-4 

VerificationeTest.Band4l oe coc C ELEM Mis SERE de SY. 4-4 

Verification estiBandi 2.0... orc eC 4-4 

Verification ALeSt Bando ai pace eee Ue ieee Bae o 4-4 

Distortion. Error Bands! panto Ue ee teva) 4-32 

DistortjonmiError/Bandt2 p E ERG oh eae 4-34 

Distortion: Error Bana Ss coc MIR PE Gye ee a 4-36 

=E- 

Enable dinput:Signalstracking Mec AE 3-38 

Enable*Normal'Operations macro e O la da Fo 3-36 

Enable: Results: Display x oc e OO ai Stale awe 3-39 

Enable Sample hate: Control ite E E is 3-39 

EPROM, Test:and.Initialization me ad A el 3-43 

Eqúipment Reqúirsments id o o o dat 4-6 

Error. Messages sti a o te AT neces rk Pa lei he 3-47 

Ext. (External Reference) Annuinciatom e to IL M M cd 3-3 

-F- 

LUE TEE pee TENE m ERE OR 3-7, 1-4 

Eormal.SyntaxiDeftinitiog o tak Ree ad buc 3-58 

FORMAL: CONTO tious eee M Rm e onl OL a 3-53 

Format, Examples GPIB Mt c ELM San iO toa 3-52 

Format; GPIB/Messagas. 7 reac cient E a UA d pas e ae 3-50, 3-52 
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Frequency Extension for Model 588 ...... Ie ere eee 2-6 

kreduency ExrensipmGabling Kit. ds Gere o a sire areata ete 2-6 

PrOQUENICY Lis (SPB a ras a a eae Ie a SE 2-3 

rreguepney Eire Annumcigter ion aa ee UE e ein le ante eine 3-3 

FrSGUSDCyCL mmis: NOI © uns ost ACE a eee crak ra a a eee 3-21 

prequency Limits, High"-AnniiriciafOor" sis ca ert wee ease Mateos S CE E RT 3-4 

ds AAA A um MEER ELE 3-19, 3-4 

Erequency emits, Verf" Test^ a vni ure AAT eee ee meee 4-47 
LOQUO Mum: (Spec) Gas ATL ERE C SERERE ADIT OS 2-2 
Frequency Max/Min Verification Test Band 1 ............ ooo... 4-10 
Frequency Max/Min Verification Test Band 2  .............o.oooo.o.. 4-11 
Frequency Max/Min Verification Test Band 3 aana 4-12 
Frequency Muniplier, Annünclator ae ace a a RE 3-3 
FIoquepncy MulIplBC Key ois a an EET REA 3-16 
Frequency et - prr E cave 54 ak UE Mes cer PO eat d 3-17 
FIOntPshsl Gontrois"and Indioetors rra 4 Cuan Mae eee eee 3-2 
UOC. POCA a mie armor ete E eee re 3-29 to 3-46 

Go 

CC M TN ESTO Stn yh ae eels wile Soc en tee. ee 3-27, 3-28 
Gate drroriBand-1* ba a AE RT 4-26 
A E O A O LR ee re eee 4-28 
CAMSTETON Bando ea LS aia fuer cheral aoe mine c M CES 4-30 
Gato UNO MES P ETT aes A T DEI DUCIT P. ON 2-1 
PIDE E IA UE S RIA UNA ERE AI ath bad 3-49 

address alere MILI ERR A A el o a A 3-43 
aadress talko rony aA a a II S 3-69 
Commands IIA m EE 3-53 to 3-57 

Also See Quick Reference list of GPIB commands on 
blue card at end of Operations Manual 

Defaut Y stata eere ior PEU SLT EIER 3-68 
Device Clear canine to uie de vr ao i Oka ATE durs RS NAP RE 3-68 
Device Dep. Messages "assueta oc eco NOSE A 3-51 
Format Nc d cut Oi. s ra DA 3-62 
Format Definition ea e A TI RU RETO TIN 3-58 
FUNCIONS id itte subo rd ud d aM 3-49 
Selected Device Clear cias o AAT CT 3-68 
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Terminators: Command d ere eee eee re eel cco, 3-9 
GPIB.Gonnectoree s ode tc D cato MN 3-7 

GPIB Functions "Implemented t^c PEE E can m cris 3-49 
GPIBeStatus-Indicators et eer E ver e 3-4 

SH- 

HIErSquenoyi IA e T 3-4 

HED (Hold): LE Discs plete aerate A E TM I E 3-4 

zI- 

IF-Frequency:Measure e e TU EU intus Rd ei EIE 3-38 
IF Frequency = ‘Reading? Display: PE RISE EE S E. 3-42 
Input SignalTracking.sDisablo LRL E E 3-38 
input'Signal'Tracking. AENA E E e 3-38 
Input/Speed Ceca RR EISE E, S rue on 3-71 

Intermal*Timing Delayste a. eter EIU DIEI DUI EIE 3-25 

=K= 

Keyboard a A AGAR MU 3-8 

Keyboard'Gperationw a SERERE S ao 3-8 

Keyboard, Section, Front Panel Display and Keyboard, PCB .......... 3-8 

Keyboard: Testam ton EEUU S D Eu d 3-31 

YE 

Light, Display. Segmenta csset a A od robe 3-31 

Line. CORDS tt to drach ON TR EE E EA ari a LI REO Mese Qai 2-6 

-M- 

Maximum Input 

Specification BL. rr e MET CTS 2-2 

Specification.B2. moria acer Pu DUET MM ERN. 2-3 

Specitication.B3., c cede or CREAN, IRA tI e COR 2-3 

Test. Bl ES A SCENE Reese Mh deis 4-19 

TeSt eB 2. rs SENE TRI OHO Bust eo cud renis ba Site if RST Lene Cesta ai eae 4-20 

Tostx. B3 ee co eee o dr aeu Bur 4-21 

Maximum input diae aha omo dp Sat E MES Mr Pa x Cr TA 2-2 

Maximum. Input/Bangd lw vat A RERUM et US 4-19 

Maximum Input/Band 2 
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Maximum inout/Bandss. 4 voa ae a TI Semen eee RARE 4-21 
Maximurm Pulse WIdIn es ata A 2-1 
Mam Veo AP APS A E, IA 4-49 
e AAA A AA 2-2 
SDBCHICATIODSIBA s s o don AN y EN 2-3 
a A A A A O IE 2-3 
A D S A AA er 4-49 
CA la e XN ER LEE ON NO RS 4—51 

NOT ENSIMA le sre RI tnos ER xor NEN RERO ERE EE 2-2 
SOE MCATONG 1) scene ply vacet i usur ee ae ER 2-2 
Specifications B2 uo E ke Mie a tara tLe o LE ae ee Se 2-3 
Spocitications A 474.40 6s 4 SRA OLA TA 2-3 

Measure I: Frequency Ony 6. a ee 3-38 
Mensurement Window Width oi. a 5 soi ai cde teen a RUNAS 3-24 
Memory CNS PHAYOAILG! fc aa dled ese T wegen ERs aus eae he a 3-36 
Minimum: and: Maximum Frequency. a ee 2-2 
ei Es bla aa bre. ne A an EN 2-2 
opeciieatione B2. O eee EE 2-3 
O A M E 2-3 
TESTIB 2 unc stas la doctis M ER, PU LM DEN 4-10 
NOS BA E uA da PM CN 4-11 
TOS e Lote is a SO UNE NO a NA 4-12 

Minimum and maximum Frequency/Band 1 naeeua ooo... o... .... 4-10 
Minimum and Maximum Frequency/Band 2 .............. ooo. oz 4-11 
Minimum and Maximum Frequency/Band 3.0.0... oo... ooo... 4-12 
MIA Rus e c e p C MO a cet 2-1 
Mirimurm OTE IMG: l6 O oc LT ea 2-1 
Minimum On/Off Ratio c esee tes aes E e ee 2-1 
Minimum, Pulse: Profile zu tuuc ce S E ME 2-1 
Minimum Pulse: Repetition: (keyjou e e rr le E E 3-18 
Minimum Pulse Repetition Frequency a a 3-18 
Minimumi Pulse; Width a eects fine, Pag ae la 2-1 
Mode Messages, GPIB (See Quick Ref. A a NR 3-53 
Model Number: Display t cer c pc MARRE 3-32 
Modulator OS tod GH2 oo os rt o LC 4-8 
Multiple: Signal Measurement. sins caus a o IDEEN OE 3-23 
Multiple Signal Measurement 
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NurneriooEnty eys a aa a a EIE E LE is aba 3-8 

cos 

Onb-Shot Action Keys dues over ne br PO MU oV NS E ilte 3-9 

Qne-Shot:/or- Continuous; ACthomial cri. abe aene EPUM ES QU EU TOR TR 3-29 

(Sei) PREMIT 1-8 

Operation Verification; FUNCHONS MA ate ate emule Ist HH nes agree xs dl de 3-30 

Output'and'sonmatsExamplosml m EIE EIER ELTE 3-62 

Output Control Massages Meier RR ODE RUD EN Dee: 3-56, 3-57 

Output Messages: (Talker Features)... e bie segete nus co tam S Ee e 3-64 

Qutput Speed. i erer mendoi eo ode reb op ye edt E REI EMO aa Ree a 3-71 

=p= 

Parameter Galli Keys. snot. kc ate dues dune ree ten Me oue brodo LES LES 3-10 

Parameter Call Keys used Without Terminators ...............0005 3-11 

Parameter Call Keys used With Terminators — ................ es 3-17 

Parameter Messages (4 «a D Ee en EA Us SES ciel s DUI Dee ha US QS 3-54, 3-55 

Power-Gonnector AGO Un a Ee Y e ETE UR e nee ae 1-5, 3-7 

Preliminary operations seo T CE EE UE EUREN E 4-9 

PH, Displayras Frequency Wa ls LA T 3-40 

PRE; Display*as periodi ox a ORE NTC ot. ACH duree a tina nee pida 3-40 

PRF (Minimum Pulse 

Repetition Frequency)-LEDC coerente iei LUNES 3-4 

Function. tara i IE sere PSI ITO ERI Da, Ew clare cet: e ES ES oes 3-18 

PROM Gheck' Summasta AAA DIE RE leas aio pele lu RSS Bola 3-32 

Pulse Measurement, rta csse Tae ice V Sn Pes iaa Gafa 3-22 

Pulse Period: nato naar an O as oia ha ye 2-1 

Pulse Period Accuracy MOS c Ud ddr HUS cR: 4-55 

Pulse Period LEDO OE PES o aldo (es ede Riot RES AE a 4-55 

Pulse. Profililitj «ox ete om RERO dais es NE sors INDEM dE 3-22 

Pulso Width. meet le o rp ns al Duelo d 2-1 

Pulse: Width Accuracy MOS UE ten net d qe Eo 4-53 

Pulso Width AED Er nc DITS TEE aro 2) Pri e a IN E ad 4-53 

Pulso Parameters ia rd adapte 4-53 

EE 

Reading Measurements a DEDERE ee MINE 3-72 

RearPariellGontroisrandieonnectonsm V E TT NUN 3-6 
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Reduction of Distortion Error ........... ds, operand E EV SIN oe 3-28 

RASOIO D sce cea ak Waa Ta RAE ESSI RR AA o SCA NR US E 3-13 

Te. 

Sarnpis Bate Control, Disable 1. sucias iaa ala AS E 3-39 

Sample Rate: Control, Enable! i ra ama se PERRO US E E ds ROUEN 3-39 

E ou ua eu kx mac E EROR ETUR 3-66 

AKSIC eX a a a LUTZ RNA ND E 2-2 

SESS eh sec fas wba in x ri ERA s Eur RO ONU O MEC E OO INTR 2-3 

E TO 000A S Ss EMINUS 2-3 

Senn DISDIAV DIGIS "coco rens a a: nly ete RN Oly Nh PO US SIM 3-31 

Soan/DispiBV Gegmarite i xus wv XY N in aro c] SQ C BRO ERR A 3-31 

SOMOS JOOMEU S seruos m eee e SOON e EIS 3-30 

SOMSIIVIEY In she d o PR OA E A DD E 2-2 

Sensitivity Band TE 1.39 29963 0 sone eke NOR views B XN URS ISIN DOS an eae ony ee 4-14 

A e 2- 3 eub ab A or AY RIO D CHEN O Ot E Dco 4-15 

Sarsittvitv/BBhd e e cere RN E x D Y aie a e NA ER Re Rl: XE eects et 4-17 

Signal Inputs Connectors oaan A E E RENE eee eee ern ees 3-5 

A MEA STE Serre x ethane. Ie TR A A Mi 2-6 

Spocia hE GQUIDITIBDES CoL ga rom Eon n ace NUR a dae NER Vega Ue Ge DC DA TERT RR REESE D 4-8 

Speciabruncüon Directoy © esse lE ETE o Diei tate a NDA 3-29 

Special/Fonctopn dist. SIME u.a a ek IRR RIOT NO A 3-14 

Special Funetions Descriptions nas ibm a lol er wd ees o: 3-29 to 3-46 

Special Status BIOMOL QI: en o tete hor lo RUE m Y clara suman de TERCER 3-30 

oy A iE M, roa e mie 5, AUN TERQUE OS GU ete aie C DU 2-1 to 2-5 

StoLezeounten Setup tte cus AT CERE DRE NEED. 3-41 

INIA e reist een ea vas ra ORE TED O a ve ae we LOS 3-33 

Sweep. VCO With VCO/Power amplifier on curada wen san € ES SERERE 3-34 

Sweep VOU wit VGO power amplifier sor UR EC RITE 3-35 

-T- 

Takor Ony Modos woes vo arx rare oye al NN 3-69 

Techniques formumnproving Accuracy ^ ac «meta NA 3-27 

Terminator «Keys ees ete s COE RERO OLTRE TTE 3-9 

esramtalza EEPROM ST serere er OT IDEM TESTES 3-43 

Time Base (Spec.) 

Time Base Calibration 

Time Varying Signal 
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Tiring;considerations “ives eee arene se LAS TED Ile Co lee 3-24 

Total Accuracy (Speci T ahem none EIS IUD UN C 2-1 

ETE 

UpConverter) 60 tostio GHz o AA AE Ai: 4-9 

AVIS 

VCO Sweep' with power amplitiept Ones ata a 3-34 

VCO, Sweep: with. Dower ampltieptof ele nos DE e. 3-35 

Voltage. Selection switch m so E OE Mu DITS MP IRI EUR MA OE A 1-4 

=Y- 

YIG:DAG aüto;calibratión oa oa Rar t A A E S 3-44 





Dear Customer, 

EIP welcomes any suggestions you may have for changes, additions, or 

corrections that would improve the usefulness of this manual. Your sug- 

gestions are a valuable part of the input used in revising our manuals and 

developing the structure and format of new ones. 

Please send us your comments on the detachable, postage-paid card 

below. Your contributions help us attain our goal of providing you with the 

best possible service for your instrument. 
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