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High Resolution/Fast Measurement Time

The TEC technique enables measuremants with very
high resolulion or with measurement iimes a hundnsd
timeas befter than with convendional recipromalic
mathods 1o be made. For example, THz resobution in 1
second may be obalned at 1.3GHz, while al 10MHz & THz
resclution can be obdained with a gate time of onby
10misac

Input Control

Optmized controls produce an easy-lo-use counter.
Cin input A, both fixed attenuation and vanable sensilily
give enhanced control when dealing wilh noisy signals.
Trigoer offsel is also avalable to accept both snewave
and wide mark-o-space ratio pulses,

UHF Performanca

The 1988 accepls up bo 7Y rmus. wilh fuse prolection
1o 25W, thus minimizing risk of damage. The 1399 has a
high performance 2.6GHz amplifier having a VEWR
typically <01.64 for easier, unoblrusive connadion inlo a
gystarn, and a wide amplifier operating range, lully
protected 1o +33dBm.




Full GPIB Control (IEEE-STD-486 (1978))

The highly varsatile GPIB option allows fronl panal
Tuncticn keys and the majorty of signal conditicning
controls to be fully programmakbile. (ideal for bath banch
configurable or full ATE applcations). The interface is
extremely user-inandly and follows the guidalines and
cornventions recommended in IEEE-STD-728 (1982} and
IEC 625-2.

Single Kay Nulling

Thesa counters incorporate a single key nulling
capability which enable measurements to be made
ralative 1o any pravioushy measured valuee or any value
entered over GPIB, This leature is particularly valuable for
accurate monitonng of irequency change, or for
subtracting IF frequencies from maasumed signals.

Cholce of Frequency Standards

A wide range of intamal frequency standards is
available o provide the counters with the Keal accuracy
and stability 1or any apolication. crystal,
lemperature compensaled crystal oscillators (TCX0) and
a ranga of propotionaly controfled ovened cscllalors
are available for bench, syslem, batteny-poriable o
precision measuramant applications. A standby mode
ensures that power is supphad continuousty (o fhe
trequency standard to maintain maximum stability, if
rayuinad,

For maximum accuracy and ko enabile
synchronization 1o a master standard, a 10MHzZ extema
standard input is incduded. To provide full application and
system flexibility, an oplional, internally-fitted requency
standard multipler is availabie for use with external
standards operating at aither 1, 2, 5 and 10MHZ

Single Shot/Hold GCapability

For sophisticated applications where ony short
bursts of signal are available, the couniers have the
capability to enable las!, accurate measurements (1o be
madke, displayed and held,

External Arming

Extemal arming is incuded a5 a standard teature
allowing individual iones in a serial ione sequencs 1o be
exiracted for measurement and enalysis,

OC Supply Operation

For beld appications, an inamal rechargeable
banarny oplion provides the countars with ‘go-anywherne
capability, A battery economizer leature maximizes
Battery He by shutling down 1o the slandby mode when
an inatrument ia nol in conlinuows use.

An exctermal D input of 11-16V is alsd inciuded,
allewing the counters to be powered from a vehicke or
olhar extemal DO supohy

Technical Specifications

Input Characteristios
Input A
Frequency Range 10Hz 1o 160MHz
Input Impedance (nominal)
1 attenuation 1 Megohm#20pF (AC coupled) o
50 ohms (DC coupled)
=20 anenualion 1 Megohmy25pF (AL coupled) or
S0 ahms (DG coupled)
Dynamic Range 19 Pl (1), 200 e (=210
Sensitivity
Sinewawe <30miv rmis, 20Hz 1o 120MHz
<H0OmY s, 120kHz 1o WB0MHz
< 20mY e, 10Hz 1o 20H:2
Pulse Sn'S min. pulse width
(Muh  ASMY ph-pl al 25% and T5%
duty oydas
{ Miyr y 28m ph-ph &l up 10 10% duty
cycles
A5 pe-pi al 25T ER duly
cyche
Input Attenuation OaiE 10 appros, SSEE n wo ranges,
Range cOnlinuously varialile using sensitvily

conned and =1=020 atlenualon coninl

Mazimum Input (without damage)
&0 ochma 10V rma [DC couplad)

1 Miggorum 260 (DG + AC rmis), o DG o
(> attenmuahon) 2kHz, decreasing 1o 10Y s al SkHz
and abowa,

— e ————— e ———rr—

2600 {OC + AG mms) Frorm DG o
40kHz, decreasmg 1o s 10V s &
iMHz and abos,

Thres seledable ingger levels are
available 1o provida opdmum
iriggenng on waneforms with different
cuty cyclas.

[Sans conltral set bo masimum, X! &tin
Offaat Trigger edge

() +HEamy Meggaliva

[y Om\ Positha

{v) -BmY Posiina

Sz normanal kow pass fber,

Atbenianon rale 2008 oecade nom.

input B (Model 1988)

1 Megohm
(20 aflenuation)

Trigger Levels

Filter

Frequency Range 40MHz 10 13GHz, AC coupled

Input Shohms nominal (BNC connedior)

V5WR £ [1GH

Operating Range <10 b BV rmis bo 1GHZ

[ sinmwave) <TEMV o 5 s o 135H:

Maximum Inpart T o fluso probectod).

Damage Lewval 250

Input B (Model 1998)

Froguoncy Ronge B0MHz io 260GHE (3GHT undor
reginctad opamting oondiiang)

Input Blohma naminal, AC aoupied

Nty conneschon)




VSWR el b0 2 6GHZ fvpically <1.5:1)
Oparating <10mV 1o 4V rms min
(sinewave) BOMHz to 2 B5Hz

Overload Prolech onfndecation abone 4 min
Damage Lewal Fadditimn, 400 DG or pulsed.

AM Tolerance S0 up 10 1.3GHE

Input D Lisiad in Baticn &0 rode

Frequency Range 10kHE I 1084HE ussble down to TkHz
willh reducad Eansilvily.

Input Impedance Therhm hor signals <1V p-p, decreasing

{nominal) 1o 500 o for ggnals 23900 p-p.

S enugled )
Imput Signal Rangs 100\ 1o 100 ems, 10kHz 1o 1M HZ
(sinewave) Twpacabhy 1V 1o 10V s, ThHz 10 10kHzZ

Damage Lovel SEON (D AL ) up 1o 384 He
dacreading 1o W rms above 10kH:

External Arming External TTL timing signal can be
epplied to EXT ARM INPUT (rear

parel)

Damage Lewel 0% res oF 15V pi
Impast Impedancs 1 kot nominal, (D cowpbed)
Slope Armed on poaiive edge
Slew rate 2fus min
Pulss Widih J00nS min,
Set Up Tima 100nS aher inpul Bdge.
Measurement Modes
Frequency A and B
Range
Fraquency & 10Hz 1o 160MHz
Frequency B A0IHz 1o 13G6H: (Modal 1998)
BOMHE to 265HE (WModel 1508}
Digits Displayed 31010 digits

LSD Displayed (Hz)  Fx ¥-° (F = Frequency rounded up bo
naxd decade, O = ko, of digits).

Resclution® (Hz) +n LSO 14

(Tngger Eror X Fregl'Gate Time
Accuracy® (Hz) + Rasobutian

+ (Timebase Em X Freq)
Pericd A [Period Average)
Range 6.25n5 1o 100mS
Digits Displayed 3 1010 digits

LSD Diaplayed (Sae) P 100" [P = Padiod ioandod ug o
nend decade, D = No. of digils),

Resclution *[{Sec) +n LSO #1.4

(Trigger Emor® X Panod)/Gale Time
Aecuracy "(Sec) + Rasolutian

+ (Timebase Emmor > Pariod).

rﬂ-lh*&ﬁ-?'ﬂ'ﬂdﬂﬁwflﬁﬁ-Eﬂw
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Ratio B/A [Model 1998 Only)
Specified for higher frequency applied to input B
Range

Inpat A 0z bo 100KHE

Input B A0AHE b 1.3GHE

LSD Displayed 110 8 digits determined by Feg A

and cale e Selecod

Regolution™ .50 +14 (Trgger Eror [A)
> RatopiGale Time
Accuracy™ HResolution
Ratio A/D
Specified for higher frequency applied o input A
Range
I A 10HZ W0 100MHZ
Input D TkHz 1o WdAHz
L3S0 Displayed 1tz 8 digits delenmined by Freq D
and gate tima saleched
Resodulion” LS04 (Trgger Eror [(&)°
* RaboyGale Time
Accuracy* £Resolution
Burst
Min Bursi thme 1mS + Gale Time®
General
internal Timabass
Crystal Controlled
Fréguency 10MHz
Aging Rate 2 X 10-% i the Firsl year

Tarmparatune Stabilty 1= 100 o hie ramnge 0 to S0MC.

Akjusimeni ‘ka rear pane|
Frequency Standard Dutput
Frequency 0MHZ
AT e TTL keanls ghing approx. 1 p=pinto
50 ohms
Impedance 20 ohms rminal,
Max Raverse Input 15V
External Standard Input
Frequency 10MHz {s2e also Oplion 10 for
ather requencies), Ses Input O kor
furiher spacifications.
Gate Time Automatizally deterrnined by number

du_;ns secied, LED annuncsaions
indicale gabe me,

Nao. of Digits Gate Time
Selected (Seconds)
10 20

9 1

<] o

Fj i

6543 0001

These nominal gaie hmes will be
exianded depanding on perod of
input shgnal sae definilions)
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Gate Outpul Available as a TTL compatible signal at
the per panel
Single-Cycle Enables a single measureman o be
[Hoid) indiated and hefd.
Display 10 cligit high brightness,
T4mm LEL) desplay,
Power Requirements
Volage B0-1100
}%_EE iawsernally selectable)
207253
Frequency 45-4400Hz
Ratng 25VA typically.
Operating 07 lo +50°C
Temperature Range [0 to +40°C wilh bafery pack),
Storage Temperature —<0°C (o +70°0
Range (=40¢C 1o +B07C with babeny pack),
EMC/RFI ML-STO-4618
Environmantal Designad lo meal MIL-T-2B300
and DEF-STD-66/31
Salety Dapsagmiad 1o rowsi] thi rescuingrments of
IEC 348 and follow the guidedings of
L1244,
Waight Mat 36k (BIb) excluding battery
G8kg 151k induding batieny
Shipping 55k (13D) axchuding
bty
B.Thg (1HE) induding
baltey
Hormal Dimenalons  See back pags
Shipping Dimenslons 4350 x 360 x 280mm
(MELEN 3 14,2 3 10,0 in)
Dptions
Options 04T
Temperalure Compensated Crysial Oscillabor
Frequency 10kAHz
Aging Rale 3 X 10-"manth

1 3107® irv irwz first yoar

Temperaluré Sabiity £12 10 over the range
040 to +40°C (operable o =5000)

Option 04A
Ovened Dscillator
Freguency 1HAHE
Aging Rata 3 X W0 %day averaged over 10 days

aher 3 mondhs conhinuous oparalion

Temperature Stabilty £3 X 10-%°C averaged over range
0FG to -H457C (operable o +507C]

Warm Up Typically +1 % 10-Twilhin G minuies,
Option 048
High Stability Ovened Oscillator

Frequency 10884z

Arging Rate 5 X 10-"elsy averaned over 10 days

after 3 monihs conlinuous opedation,

Temperature Stabilify =6 X 1090 averaged over range
0°C o +455C [pperable bo +50°C)

Warrn Lip 1 X W7 within 20 minutes

Option 07

Rechargeable Battery Pack and External DC Operation

Baibery Typa Sealed lead-acid calls
Battery Lile Typically 5 hiours
[al 25%C {24 hrs on standby) - 1958
Typically 375 hours
(12 hrs on standby) = 1599
Battery Condition Display indicates batlery low
Exfernal DC T1-16W via sockal on raar pansl
(=we guround, nol isclabed),
Option 10
Reference Frequency Multiplier
Inipul Frequarncy 125 or OMHz (41 2 1009

Option 55

GPME Interface Cirsmplies, with
EEE-STD-488 978 and lo confom
with the guidelines of EEE-STD-T28
{1882).

Control Capability Al Tundlicnsfconingls peogramrmabie
axcipd power ondolf, slandby/charge
ardl sensillvity polenBomear,

Dutput Enganeenng fomal
{11 cligits @ndd exponent)

IEEE-STD-484 SHIL AH1, T5, TED, L4, LEC, 5R1, RL1,

Subsets PP, DI, DT, G0, B2

Handshake Time 2540 S 1o ImSicharacier dependent
O MESSANE COMEnL,

Read Rate Typically 18fsac dapandanl upon
rmeasursment function,

Definitions

t LS D [Least Significant Digits
In frequency and Perdod modes display automalicalby
uprangeas at 1.1 X decade and downranges a1 105 X
dacade, excepl on inpul B for inpul frequency >1GHz
Above 1GH2 no ranging on 1998, Model 1999 upranges &l
1.256GHz and downmanges at 13GHz Accuracy and
Resalution expreased as an AMS wlue.

* Trigger Ermor AS
Trigger Erros — WiET +ayh
g

Wi @, = inpas arnpldns RS notes Byploally 15000
FMS in 150MHE handwidth)
2, = inpl signal RMS molze in 160MHz bandwidih
5 = Slew rate al inigger point ViSec

Gate Tima
The gaks tirme will be axlended &5 baknw.
Function Gate Time extended by
Free, B 4 poriceds (1558

258 paricds {1509
Frea, A, Parad A (9u) 2 panods
Falia 508, AT 1 poriod of Inpul A
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Supplied Accessories
Power Cord
Spare Fuse
Operator's Manual
Spare 1.3GHz Fuse (Model 1998 Only)
Ordering Information
1998 1.3GHz Frequency Counter
1886 2 BGHz Frequency Counbas
Options and Accessorias
01 Floar Pane| npuis (10081905 11-1734/1735
i TCHD 11=1713
0aa™ Oven Csollator 11=1710
4B High Stabilty Cven Oscillalor 11-1711
0Tt Batiery Pack : .1-1.-152.5
10 Rafarencn Fraquency Mulliplicr 11-1645
- GPB Interfecs 11=1724
1] Handlas 11=-1730
G60A Fiack Mounting kit (Foeed Simgls) 11-1848
608 Rack Mounting Kit (Fixed Doutel 11-1649
61 Carrying Casa 160773
G1M Probeciomul] Casa 15=-0736
1] Chassis Slides (incl. Aack Mounts] 11-1716
Telescopis Anlenna 23-8020
FHigh Impesdance 100 MHz Probe 23-0104
1.3GHz Fusa (PRl 5) Model 1998 Only 111718

t The babtiery pach and GRIB oplions canncd bolh ba Filed.

* Onily ona frequency standand may B iitled at any one time. The
standand reforencs will be supplied unless option 04T, 044 o
4E |5 speciied.

* Fitting Option (M may afiec cetain speciicalion parametens.

With Optional Handles Fitted

- 363mm (14.5in) ;
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