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Plus B GPIE Dplion offering programmability far
systems applications
B Battery Option for field use

B Reference Mullipller Option lor use with
1MHz and S5MHz external standards
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High Resolution/Fast Messuroment Time

The TEC technique enables measuremants with very
high resoiulion or with messuremant imas a hundned
limes befter than with converdional recipromanc
methods 1o be made. For example, THz resoiution in
second may be oHalned al 1.3GH2 while a! 10MHza 1H:
resciution can be obdaned with a gate time of onby
10misec

Input Control

Ciptmied controls produce an easy-1o-use counler.
Cin imput A, both fised attenuation and venabie sensiily
give enhanced conliol when desling wilh noisy signals,
Trgger offsal 15 also avadable to aocapl both snewawe
and wide mark-4o-spece ralio puses,

UHF Porformanca

T 1988 Aaccepds up o TV rmus wilh fuse prolecion
1o 25W, Ihus minimizing risk of damage. The 1399 has a
high performance 266GHz amplifier having a VEWR
typically <71.5:1 for aasior, unobdnesive connecion Inlo a
syslom, and a wide amplifier operating range, lully
protected 1o +33dBm




Full GPIB Control (IEEE-STD-488 (1878))

The haghly versatile GPIB oplion allows fronl panel
function kenys and the magonly of signal conditicning
controls i be ully programmabile. (ideal for bath banch
configurable or lull ATE applcations), The inerface is
extramely usardnandly and follows tha gudalines and
corventions recommended in [EEE-STD-728 (19821 and
IEC 625-2,

Single Key Nulling

Thesa counters incorporate a single key nulling
capability which anable meassuraments to be made
ralative 1o any proviousty measured valoee or any value
entered over GPIB, This leature is particularly valusable for
securate mondonng of frequency change, or lor
subtracting IF requencies from maasumd signals,

Cholce of Frequency Slandards

A wide range of infamal frequency standards is
available (o provide [he Counters with the Keal accuracy
ana stanility lor any applcation. Packaged crystal,
lemperalure compensaled crysial osciliators (TCX0) and
a ranga of propodionaly controfied ovened cscllalos
are available for bench, syslemn, batleny-poraiie o
proacison measurement applications. A standby mode
ensures thal power s supphad continuousty o tho
treguency standard to maintain maximum stabiiity, if
ragLnad

For maximum accuracy and ko enabla
synchronization to a master standard, a 10MHz exlema
standard input is induded. To provide full application and
syslem Sexibiity, an optional, intemally-itted frequency
standard multipher is availabie for use with extermal
standards operaling & ether 1, 2,5 and 10MHz

Single Shol/Hold Capabiiity

For sophishicated applicateans whese only shor
bursts of signal ang available, the counters have the
capabllimy to enable ias!, accurate measuements (o be
miadke, displayed and haid,

External Arming

External arming 1S inciuded as a standard fealure
aitowing individual iones in a serial lone sequence 1o be
gxdracted lor measurement end endalysss,

DC Supply Operation

For field appications, an infernal rechargeable
Gattery oplion provides the countars wilh 'go-anywiherne
capability. A battery economizer kealure maximizes
batery e by shuttng down 1o the standby mode whean
an inatrumend & not inconfineous use.

An external DC input of 1116V is also induced,
aflowing the counlers to be powered from a vehicle or
olher extamal DC supoly

Technical Speclfications

Input Charncteristics
Input A
Frequency Range 104z 10 160MH:2
Input Impedance (nominal)
1 attenuation 1 MagohmfL0pF (AC coupdled) or
50 ohmes (DC coupled)
20 amenuanicn 1 Megohm/28pF (AL coupded) or
50 ohms (DG couphed)
Dynamic Range 21V pl (1), 220V ple 2200
Sensitivity
Sirewave =30 mmis, 20Hz o ROMHz
<5OmY s, 120kHE o 00MHz
< 20mY e, W02 (o 2062
Puisa G5 min; putse wadih
(o) A5 phople ol 25% and T5%
by oycles
{ Miyr ) 28 ph-plo &t up 8o 10% duty
cycles
A3 Pl al 2H0TER duly
oyl
Input Attenuation 002 1o appeoe, SSEE n iwo rmnges,
Range oM inuDusly varisthe using sensitiily

ool and 1020 allgnualor ool
Mazimum Input {without damage)
50 chma 10 o [DC coupdad)
260V DG+ AL fms), iom DG o

2kHz, deonoasing 1o 10Y ra al S0kH:z
and abdes

1 Megotum
(T atenualion)

- www.valuetronics.com

260N {OC + AC mms) From D o
AikHz decraasang o over 10V s &
MMz and abov.

Thres seleciable irgger levels are

anallable 10 provide apdimum

Ineding o6 wivesfor my witl diffepen

duy

[Sans conirol set bo masimum, 5K atin
Offaanl Trgger edge

[y +Smy Magaliva

[y OmV Positne

{wy -BmY Postie

S0k norming iow fss fher,

Atenyation rale 20a3fcecads nom.

input B (Model 18838)

1 Megohm
020 afienisation)

Trigger Levels

Filter

Frequancy Range 40MHZ 10 1 3GHE, AD coupied

Input Shohms nominal (BMNC connesion

VEWR =2 (1GH

Dperating Range =10mY ta BV rmis ko 1GH:

(siremwavie) <7 5mV i S s o LA3GEHr

Maximum Inpart T e fluoo protechod)

Damags Leval 2

Input B [Modal 190989)

Freguoncy Ronga BiHz o 2 60GHE (3GHE under
resinciod apomfing oonditiang)

I'I'Hllﬂ Blalima nomingl, AC aoupod

[ types connachon




1.3 2.6 GHz Freguency Counters

Models 1898 1809

YSWR 2110 2BGEHZ ihypecalty <1.5:1) Ratio B/A {(Model 1898 Only)
?.?'-:ﬂtlm Emm;‘ummn Epeciiiad for higher frequency applied o input B
ewave) o2t Range
Overload ProvlecE cnimelsci hion abna 43 min IHM A AHE I 1m,uru
Camags Lewvel e, 0 DG or pulsed inped B ACRAHE b 1 3GHS
AM Tolerance SH0% up o 1 3GH: LSD Displaynd 1t B digis determingd by Frag A
- BN CEale Em s
Input D Lised in Ratico AT mooa R - ar :
Freguency Rangs 10kHE by 1084HE caabile deowr ta thbz o EH-EIIH:TEEI;% Gliaia.
wilh raduced sengiivily. Mooy +hesndistion
Input Impedance Theahern for signals <1V pp, decreaang
{nominal) la 500 ahm for ggnals 230V pap Ratio A/D
(AL eniipilesd | Specified for higher frequancy applied fo input A
Input Signal Range 100 1o 100 o, 10kHz ta 1082 Range
{Iim!-l:l:ﬂ | ‘?ﬂ-ﬂ.&f;irﬁ:‘:‘“ '1“;?;: :E”“ Inpes A 10HZ 10 1DOMHZ
Crama Love LR | Wi oy 4
decrazang 1o NIV rms b 10kH Input D TkHz o WiHz
LS50 Displayed 1o B digits determined by Freq D
External Arming External TTL iming signal canh be and gate lirme seleched
Eppied 1o EXT ARM INPUT (rear Resolulion® ;tLgE. 114 ;.'hgracrEw (AY
panied), 4 AaticuGale Times
Cramnge Lewel O rrress o 15V b Accuracy® +Resalution
Input Impedance Vkedm nomimal, (D couphsd) Bearal
::':-I'I!l ;Er::imm B Min Burst time IS + Gate Time®
Pulse Width SO0S min General !
Set Up Time W0nE afler inpul adge Intermal Timabats
Crystal Controfled
Measurement Modes Fraquency 10MHz
Frequency Aand B Agang Rate 2 30 10-* i the frst yeer
Range Torrpomatung Stabilly 1 10 geer he mngs 0 o 05T 1
Fraguaency A 10Hz 1o 160Kz Adyusiment \ia rear panel
Fraquency B ﬁnimﬁu@mmuu Ilgﬁr Freguency Standard Duiput
Digits Displayed 31010 diais e oM
LSD Displayed (Hz)  F x 07 F = Frequency rounded up to Ampblude TTL kresls giving approx. T p-p into o
et decade, 0 = Na o digits). 30 chims. ;
Resclution® (Hz) +n LSO $14 Impedance 90 chms nomiral ;
(Trae Eror® @ FregiiGam Time Max Roverse Inpul 15V
Becuracy® (Hz) -~ ﬁmtﬂaﬂ sy External Siandard Input
= {irrse = e
Fraquency 10MH; {s2e also Oolbion 10 for
Period A (Period Average) ciher kequancies). See Input D lor h
Range £:25n5 10 100mS tunher specfications.
Digits Displayed 1010 dats Gate Time Ausomaticall decermined by RuMbar :
LSD Displayed (Sec) P 3 100 (7= Pyricet reindied up 1o P s o eeieteg 1
e diescade, 0 =ho of digils). Ne. of Digits ; Gate Time {
Rasolulion *(Sac) +n LSO +14 Belected [Seconds) y
(Tngoer Emor X Penod)/Gate Time 10 an !
Accuracy *(Sec) = Roschulan G 1 i
= (Tirmbdiss Enor- 2 Pariod). B 0
7 (114
6543 Q.001 1
Thass memins gale lmes will be !
exdended depending an perod of i
b 1 i 35and 10 diptson T o 60 dagin IR EQna! es oatioom) 'I
* B Dalribning |
= 5 e e s e = — =
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1.3 2.6 GHz Frequency Counlers

Madels 19698 1999

Gate Dutpul Available s a TTL compatible signal al
i e puaned
Il'ltﬂl-cy:ll Enables a single messureman o be
(Hold) indiated and heic
Display 10 chigit high Brightnoss,
Tamim LEL) desplay,
Powear Requiremenis
Yoliaga S0-1i00
1a3.pamy | lexarnally seloctable)
207252
Frequency d5-440H:
Ratmg 25VA typecally.
Operating 0% o +50°C
Temperature Range [0 1o +40°C wilh basery pack),
SHorage Temperature <0G o +70°0C
Range (<40°C o +80°C wilh banery pack),
EMC/RF MIL-STD-4E1B
Environmaental Dlosigried o mael MIL-T-2B300
and DEF-STD-66/31
Salaty Dinsagmid 1o roissd tha rescgubarminis of
IEC 348 aindd Tedlow Eher guicedings ol
LLT244.
Waight Pet 38k (i) exciuding Balleny
6 Bkg (1510 including bahieny
Shipping 5.5k (1210] exchuding
bafteny
B.THg (VNG inciuding
Ealtey
Hormal Dimenalons  Seo back page

Shipping Dimenslons 430 % 360 & Z80mm
(MBS 3 1.2 3 100 ey

Dptiona

Options 04T

Tempersiure Compensaied Crysial Oscifiaior
Frequency 108AHz
Acying Rae 3 ¥ AT imanih

1:310%% inv i firgl yoar

Tamperalure Sabslly £ 10" over the rangs
M0 b =40V (oparable 1o =500

Option 04A
Ovened Oscillator
Frequency WOMAHE
Aging Ratz 3 X Wroay averaged over 10 davs

atler 3 mondhs conhineois opamation

Temperature Stabilty £3 X 10%°C averaged over range
UG o =50 {openabde o +50%C]

Warmlp Typbcally £1 % 10-T wilnin G minulas,
Option 048
High Stability Cvened Oscillator

Freauency 108AH:

A Rage B = 10 day averaged over 10 dave

After 3 montng corinoous ooettion,

Temperatue Stability £6 = 1070 svereged (e range
0°C ho +45°C [operable 104500

Wairm Lig %1 % 307 within 20 minutes
Option 07
Rechargeable Battery Pack and External DT Operation

Battery Type Seared lead-acid calls

Battery Lila Typecaly 5 hours

(al 2570 (24 hes o standby) - S8

Typecally 375 howrs

{12 hws on slandby) - 1999
Battany Condibon Display indicates batlery low
Exiernal DO T-16W v seckal o rass fanel

(=t cpraund, ot isceated),

Option 10

Reference Frequency Multiplier

sl Frecuancy 125 or MIMHz (41 =109
Option 55
GMB Interface Cowmpiies with

EEE-STD-488 (1978 and in oondonm
with the guidelines of EEE-STD-T28
(taa),

Control Capabil ity Al lunconsfooningls programmatile
ancopd power civoll, slandby'chharnge
ard Sensdily polenEDmedsr

Output Engmneanng fommal
(10 cligits v exponsm)

IEEE-STD-484 SHIL AH1, 15, TED, L4, LEC, SH1, AL1,

Subsets PPCL D, DT, Gy, B2

Handshake Time 290 S to ImS/characier depondent
Of MESaRgE conenk

Read Rata Fypically 18 500 dapandanl upon
frsasurmment fmchion

Definitions

1 LS D [Least Sagnilizant Degit
In fragiiency and Paring mpdes diapdey automalically
upranges al 11 X decmde and downranges o 106 =
dacada, except cn inpul B for ingad frequenoy >1GH2
Above 1EHz no Aanging on 1908, Model 998 Upranges ml
1.256Hz and downmnges at 1:3GH:. Acausracy amd
Rosolution expressnd oo an AMS wmilee

* Trigger Error AWS
Trigger Erroy = g 4 a5

5

Viteiares. 8, = it sl Snivspieloner FINASS Pcaim (Bypbenlly 15000
RMS in 1G0MHz Dandwidth)
£, = Inpud signal RMS moize in 1B0KMHE: bandwidih
5 = Slew Rie al inpger poant ViSec

Gate Tima
Tha gake lime will be axiended is balow,
Function Gate Time extended by
Freq, B i+ pencdn §1ERE)
255 pariods (1608
Fredy, A, Panod A (9 2 pannds
Freq. A Perod A {far) 1 poriod
Rt VA, AD 1 poiod of inpul A

www.valuetronics.com




1-3 2-6 GHz Frequency Counters

Models 1998 1944

Supplied Accessories

Dperator's Manual
Spare 1.3GHz Fuse [Model 1988 Oniy)
Ordoring Information

1988 13GHz Fraquancy Counter
1948 2 6GHz Frequency Counlies

Options and Accessories
o1 Floar Panel nputs (190812900 1117341735
oaT | ToHO 11-1713
O4A™ | Uven Csolaior 11-1710

O4E” | HgnSubilly Oven Oscillalor  11-1711

o7 Euallery Pack 11-1625
10 Riaferenon Froquency Multiplier 11-1845
GFIB Inierlace 11-1724
Handies 11=1730 1 {

551

g0 —_
60A Rack Mounting kit Foed Sangla) 11-16848 ¥
608 Rack Mounting Kit (Fixed Doublet  11-1649 13mm

61 Carmang Cago 15-0773 S {0.5in) :
1M Froteciomul Cass 15=0736
(1.3 Chassin Shides jinol Fack Mounts)] 11=1716
Talescops: Anterna 23-8020 | 1a8mm !
High Imosdance 100 MHz Probe. 23-9104 i
1.3GHz Fueo (Pl 5) Modal 1598 Only . 11=1718 l
' T sppron
T The batery pack and GAIE oplions cannod bolh be fied —

= Only ona requency standsd may b idied al any one e The
standand reforenos will be supplied unless opton 04T, 044 or
[4H |5 specid, ey

* Filing Ction &N miay afiecs cotak speclicalon paamees.

With Optional Handles Fitted

! 353mm (14.51n) -]

E3Emm
{937in)
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