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At

it’s the Heart That Counts.

At the heart of every frequency counter in the

99 Hundred Series is an LS| package with dedicated
processing power.

A bipolar package with the computing power of a
microprocessor, it operates in excess of 60 MHz, and
provides the measurement capability of an entire
counter on a single chip.

The chip is manufactured to our specification using the
CDI process (Collector Diffusion Isolation). A bipolar
technology, CDI is basically as simple as a MOS
process, but with the additional benefits of high speed
and excellent signal handling ability. Above all, it has
high reliability. Accelerated life tests indicate that the life
expectancy of the chip in normal use is at least 20
years. And our experience confirms this. We've used
more than 10,000 CDI devices without a singie failure.
So you can be sure that our chip is reliable. We can
prove it.

In fact, we guarantee it for lifel

Lifetime Guarantee

Racal-Dana will replace, free of charge, any CDI chip
which fails during the lifetime of any 99 Hundred Series

universal counter or frequency counter while the
instrument remains in the possession of the original
purchaser, provided that the limits of the published
specification have not been exceeded.

In addition to this lifetime guarantee, we also provide a
warranty on the complete instruments for two full years.
So when you buy a 99 Hundred Series counter, you
buy assured reliability.

Overload Protection

All HF input channels have an impedance of 1 megohm
shunted by 25 pF and are compatible with most
standard scope probes. They can withstand inputs of
250 volts up to 10 kHz.

The sensitive 50 ohm VHF/UHF channels, which can
operate up to 560 MHz, are protected by fast-acting PIN
diode attenuators. On overload, a reed relay
disconnects the input to prevent any possibility of
damage, and a warning LED comes on. You'l still get a
valid reading, however, because we allow a safe amount
of the signal through to the measuring circuits. If the
input is too small, the display will read zero. So you'l
get either the right answer or no answer at all.




Wide Choice

There are seven instruments in this family of Frequency
Counters; between them they cover a spectrum from 10
Hz to 3 GHz. You can choose a model to suit your
application and frequency range, whether you want

an instrument for bench, battery portable, or IEEE
system use.

Models 9912 and 9914 cover the MF, HF and most of
the VHF band. The 9912 is a 120 MHz instrument with
a 7 digit display. The 9914 has a frequency range
extending to 200 MHz, an 8 digit display, and is directly
gated. Both include a pulse mode for measuring narrow
pulses such as those encountered in modern logic
circuitry.

There are three instruments for VHF/UHF applications.
The Model 9917A is a precision bench instrument with a
directly gated frequency range from 10 Hz to 560 MHz.
It has a 9 digit display and a built-in LF Multiplier for
the fast, accurate measurement of frequencies below

25 kHz. For field use, the 8 digit, 520 MHz Model 9916
can be supplied with an optional battery pack. For
systems applications, the fully programmable 9918 has a
9 digit display and is directly gated throughout the
frequency range 10 Hz to 560 MHz.

Models 9919 and 9921 are microwave instruments with
full remote programming available. Covering the band
10 Hz to 1.1 GHz, the Model 9919 has an 8 digit
display and can be powered from line supplies or from
internal rechargeable batteries. It is a highly versatile
counter for use on the bench, in IEEE systems or -
portable roles. The 9921 — for systems or bench use —
is a 9 digit instrument with a frequency range extending
to 3 GHz.

Highest Accuracy

Accuracy of measurement depends upon the quality of
the frequency standard used for the time-base in your

Iinternal Reference Oscillators
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counter. We offer a choice of three internal timebases.
There is a crystal oscillator with an aging rate less than
0.3 ppm per month or an ovened oscillator with an
aging rate of 3 parts in 10° per day.

And for highest accuracy, an ovened oscillator is
available with a daily aging rate better than 5 parts in
1010, That represents a daily offset of only 0.5 Hz in

1 GHz and means that you can allow longer intervals
between necessary recalibrations.

We manufacture both of the rugged ovened oscillators.
Their accuracy is traceable directly to national
standards. Fast warm-up and excellent retrace
characteristics ensure that your counter will reach high
accuracy only a few minutes after power is applied. If
you prefer, you can use your own in-house standard or
one of our portable rubidium standards as the reference
source.

Ease of Use

The 99 Hundred Series is easy to use. The clearly
annotated controls are in logical groups defined by
shaded areas on the front panels. Operation is largely
self-explanatory. Features such as full AGC, automatic
overload protection, and full annunciation of
measurement units and status, make operation simple
and straight-forward.

AGC

Automatic Gain Control (AGC) on the HF and UHF
channels simplifies high frequency measurement and
enables you to measure noisy signals or complex
waveforms with ease.

QOur counters are generally able to make measurements
accurately in the presence of high level voice or tone
traffic when measuring AM or FM radio communications
signals.

Standard 04C

Specification

Option 04A

Option 04B

Aging Rate

<3 x 107/month™

<3 x 10"%/day”

<5 x 107""/day”

Warm-up Time

N/A

6 minutes to 2 x 1077

20 minutes to 1 x 1077

Temperature Stability

+8 x 10 (0 to +55°C)
+3 x 107 (+20 to +40°C)

+3 x 107%/°C
(0°C to +45°C)

+6 x 10°1/°C
(Avg Over 0° to +45°C)

* Over 10 days after 3 months continuous operation
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Low Cost Bench Models
Models 9912, and 9914

The Models 9912 and 9914 offer a choice of two economical
solutions to frequency measurement. Both include the
Racal-Dana CDI/LS! chip with its lifetime guarantee. Both
units feature a pulse mode which allows PRF measure-

ment of narrow logic pulses.

Model 9912 provides a seven-digit, 120 MHz frequency
range and 10 millivolt sensitivity.

Input Characteristics
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For higher frequency applications, Model 9914 features
an eight-digit, direct count, 200 MHz range. It also has
10 millivolt sensitivity.

Both models feature AC line filtering and a metal case

for optimum EMI/RF| performance in addition to BCD

output as a standard feature and interfacing to the
IEEE-STD-488 bus using the optional GPIB interface.

Pulse

100 mV peak for positive or negative pulses.

Specification Model 9912 Model 9914
Frequency Range 10 Hz to 120 MHz 10 Hz to 200 MHz
Coupling AC AC
Sensitivity
(Continuously variable by
front panel control)
Sinewave 10 mV rms 10 mV rms to 150 MHz
50 mV rms to 200 MHz
Square Wave 28 mv P-P 28 mV P-P to 150 MHz

140 mV P-P to 200 MHz .
100 mV peak for positive or negative pulses (to 150 MHz)

Input Impedance

1 megohm in parallel with 25 pF,

1 megohm in parallel with 25 pF.

Maximum input

250 V rms up to 10 kHz
50 V rms up to 100 kHz
10 V rms above 100 kHz

250 V rms up to 10 kHz
50 V rms up to 100 kHz
10 V rms above 100 kHz

1 Hz in 2 Sec (01 Hz with LF multiplier option)

400 VDC 400 VDC
Frequency Measurements
Specification Model 9912 Model 9914
Frequency Range 10 Hz 1o 120 MHz 10 Hz to 200 MHz
Scaling Factor +2 direct

Resolution 1 Hz in 1 Sec (.01 Hz with LF multiplier option)
Accuracy +1 count +timebase accuracy. 1 count *timebase accuracy.
Gate Time 20 mSec, 200 mSec, 2 Sec 10 mSec, 100 mSec, 1 Sec
Display MHz or Hz MHz or Hz
Self Test Reads 1 MHz Reads 1 MHz
No. of Digits 7 8
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BCD Interface

Data Output
Display: Serial BCD outputs providing 8 digits and decimal
point, TTL levels

Static: Function, timebase, and overflow information.
Control Inputs: Print hold and reset

General

Internal Reference Output

Model 9912: 500 kHz, rectangular waveform =600 mV p-p
into 50 ohms

Model 9914: 1 MHz, rectangular waveform = 600 mV p-p,
into 50 ohms

External Reference Input: 1 MHz, sine or rectangular wave,
= 100 mV to = 10 V rms into 200 ohms, AC coupled

Display
Model 9912: Seven, 7-segment, 11 mm LEDs
Model 9914: Eight, 7-segment, 11 mm LEDs

Status Indicators: Units, overflow, external timebase
Input Connectors: BNC
Operating Temperature: 0°C to +55°C
Storage Temperature: —40°C or +70°C
Humidity: 95% RH at +40°C
Power Requirements
Voltage: 94 to 132, 188 to 265 V AC in eight ranges
Frequency: 45 to 450 Hz
Power Consumption: 17 VA

Dimensions: 83 H x 241 W x 2685 D mm
(3.25 H x 9.45 W x 1055 D inches)

Weight: 2 kg (4.4 Ib)
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Low Cost Bench Models
Models 9912 and 9914

Options
LF Multiplier—oOption 09

Frequency Range
Model 9912: 10 Hz to 50 kHz
Model 9914: 10 Hz to 25 kHz

Resolution: 1 Hz, 01 Hz, 001 Hz
Measurement Times: Same as basic frequency mode
Selection: Front panel switch

Serial to Parallel Adapter—oOption 01

Description: Converts serial BCD output to 4 lines per
decade parallel BCD. See Counter Accessories

GPIB Interface-——Model 9932A

See Counter Accessories

Ordering Information

Model 9912: 120 MHz Frequency Counter, 7 digit
Model 9914: 200 MHz Frequency Counter, 8 digit

Options

01: Serial to parallel adapter

04A: < 3 x 109/day oven oscillator

04B: < 5 x 10719%day oven oscillator

04C: < 3 x 10-7/month reference oscillator
09: LF multiplier

9932A: GPIB interface

Accessories See Counter Accessories




520 MI-Iz, ‘Portable Commumcatlon Counter
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Model 9916
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The Model 9916 is an 8 digit, 520 MHz frequency
counter designed for servicing and calibrating mobile
communications equipment and AM/FM broadcast equip-
ment. Standard features include automatic gain control
(AGC) on both input channels, frequency burst mode for
measurement of short duration signals, and data output.

input Characteristics
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For greater reliability, the 520 MHz input channel is
protected against high input signal levels (up to 35 V
rms) by a fast acting PIN diode attenuator and reed
relay. Full RF! filtering and shielding allow the 9916 to
be used in high RFI environments. For field applica-
tions, an internal Ni/Cad battery pack is available.

Frequency Measurements
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Specification Channel A Channel B Specification Channel A Channel B
Frequency Range | 40 MHz to 520 MHz | 10 Hz to 60 MHz Frequency Range | 40 MHz to 520 MHz | 10 Hz to 60 MHz
Coupling AC AC Scaling Factor +10 Direct
Sensitivity Maximum 1 Hz in 10 Sec 0.1 Hz in 10 Sec

Sinewave 10 mV rms 10 mV rms Resolution (0.001 Hz)

Input Impedance |50 ohms 1 megohm in parallel with Accuracy +1 count + +1 count *
25 pF. timebase accuracy timebase accuracy
Maximum Burst Mode Standard Standard :
Operating R
Input 5V rms 10 V AC p-p Gate Time 0.01 Sec, 0.1 Sec, 0.01 Sec, 0.1 Sec,
1 Sec, 10 Sec 1 Sec, 10 Sec
Maximum Input R
(Without Display MHz MHz, kHz, Hz
Damage) 35 V rms, 25 watts {250 V rms up to 10 kHz
50 V rms up to 100 kHz Self Test Reads all 8s Reads 1 MHz
10 V rms above 100 kHz No. of Digits 8 8
400V DC
AGC Range 50 dB minimum 50 dB minimum
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520 MHz, Portable Communication Counter

BCD interface

Data Output
Display: Serial BCD outputs providing 8 digits plus decimal
point, TTL levels
Static: Function, timebase and overflow information
Control Inputs: Print hold and reset

Options

Battery Pack—option 07

Description: Internal battery pack. Battery operation selected
by rear panel switch.

Battery Life: 4 hours at +20°C (15 hours on standby with
option 04A installed)

Charge Time: 14 hours fast charge (100 hours on trickle
charge)

LF Multiplier—option 09

Frequency Range: 10 Hz to 25 kHz

Resolution: 1 Hz, 01 Hz, 0.01 Hz, 0001 Hz
Measurement Time: 001 Sec, 0.1 Sec, 1 Sec, 10 Sec
Selection: Front panel switch

Serial Parallel Interface Adapter—option 01

Converts serial BCD output to 4 lines per decade, parallel
BCD. See Counter Accessories

GPIB Interface—Model 9932A
See Counter Accessories
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Model 9916

Ordering Information

Model 9916: 520 MHz, portable communication counter,
8 digit

Options

01: Serial to parallel adapter

04A: < 3 x 1079/day oven oscillator

04B: < 5 x 107'9/day oven oscillator

04C: < 3 x 1077/month reference oscillator
07: Battery pack

09: LF multiplier

9932A: GPIB interface

Accessories See Counter Accessories
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560 MHz, Dlrect Count
Models 9917A and 9918

Models 9917A and 9918 are 9 digit, 560 MHz frequency

counters featuring direct count operation over their

entire frequency range. The units feature automatic gain

control (AGC) on both channels for ease of use and

high noise immunity.

The 560 MHz input channel on both models is protected
up to 35 V rms by a fast acting PIN diode attenuator

and reed relay.

i

Model 9917A includes an LF multiplier circuit for fast,
accurate measurements of audio and sub-audio signals.
A frequency burst mode for measurement of short
duration signals and data output are also standard
features. A channel C input allows the 9917A to make
frequency ratio measurements.

Model 9918 features a full programming option for ‘
systems use, and optional GPIB interface is available for

both models.
Frequency Measurements
Specification 'HF Channel HE Channe! Model 9917A UHE Channe!
Frequéncy Ranges 10Hz to 60 MHz 10 Hz to 100 MHz 40 MHz to 560 MHz
Scaling Factor Direct Direct Direct
Resolution 0.1 Hz in 10 Sec (0.001 Hz 0.1 Hz in 10 Sec (0.001 Hz 0.1 Hz in 10 Sec
in LF multiplier mode) with LF multiplier mode) .
Accuracy +1 count £ timebase +1 count £ timebase +1 count £ timebase
accuracy accuracy accuracy
Burst Mode Standard Standard on 9917A
Gate Time 0.01 Sec, 0.1 Sec, 0.01 Sec, 0.1 Sec, 0.01 Sec, 0.1 Sec,
1 Sec, 10 Sec 1 Sec, 10 Sec 1 Sec, 10 Sec
Display MHz, kHz, Hz MHz and Hz MHz
Self Test Reads 1 MHz Reads 1 MHz Reads all 8s
No. of Digits 9 9 9
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Frequency Ratio (Model 9917A only)

Frequency Range
Channel A: 40 MHz to 560 MHz
Channel B: 10 Hz to 60 MHz
Channel C: 1 kHz to 10 MHz

Ratio Modes: (A/C)N, (B/C)N
Multiplier (N): 10 to 104 in decade steps

BCD Interface (Model 9917A only)

Data Oufput

Display: Serial BCD outputs providing 8 digits and decimal
point. TTL logic levels

Static: Function, timebase, and overflow information
Control Inputs: Print hold and reset

General

Internal Reference Output: 1 MHz, rectangular waveform
= 600 mV p-p into 50 ohms

External Reference Input: 1 MHz, sine or rectangular wave,
= 100 mV to < 10 V rms into 1 kilohm, AC coupled
(= 500 mV to = 10 V rms into 200 ohms — Model 9918)
Display: Nine 7-segment LEDs
Display Time

Model 9917A: Gate time + 50 mSec

Model 9918: Gate time + 30 mSec

Status Indicators: Units, overflow, gate, external timebase,
overload. Model 9918 only: standby, remote

Input Connectors: BNC
Operating Temperature
Model 9917A: 0°C to + 55°C
Model 9918: —~5°C to +55°C
Storage Temperature: —40°C to +70°C
Humidity: 95% RH at +40°C
Power Requirements
Filtering: EMI/RF! filtering standard
Voltage: 94 to 132, 188 to 265 V AC
Frequency: 45 to 450 Hz
Power Consumption
Model 9917A: 20 VA
Model 9918: 24 VA
Dimensions

Model 9917A: 84 H x 241 W x 2685 D mm
(3.25 H x 95 W x 105 D inches)

Model 9918: 84 H x 3555 W x 2985 D mm
(3.25 H x 140 W x 11.75 D inches)
Weight
Model 9917A: 2.7 kg (6 |b)
Model 9918: 3.25 kg (7.2 Ib)

FICeqUentGy YOUNILers
560 MHz, Direct Count
Models 9917A and 9918

Options
Data OQuiput and Remote Control—
(Option 02, Model 9918)

Data Output: 4 line BCD per display digit; 3 line decimal
point position; Single line: units, overflow; data ready: (1 mSec
pulse) TTL levels

Remote Control:
Selection: Front panel switch or remote signal

Programming: Timebase — 3 line binary; Channel — 2 line
binary; Standby — single line; Hold/reset; Print hold

LF Multiplier —Option 09 (Standard on 9917A)

Frequency Range: 10 Hz to 25 kHz
Selection: Front panel switch
Resolution: 1 Hz, 0.1 Hz, 0.01 Hz, 0001 Hz

GPIB Interface —Option 9932B, Model 9918
Option 9932A, Model 9917A

See Counter Accessories

Serial to Paralle! Interface Adapter—
(Option 01, Model 9917A)

Description: Converts serial BCD output to 4 line per decade
parallel BCD. See Counter Accessories

Ordering Information
Model 9917A: 560 MHz direct count Frequency Counter

Model 9918: 560 MHz direct count Frequency Counter

Options

01: Serial to parallel adapter (Model 9917A)
02: BCD interface (Model 9918)

04A: < 3 x 109/day oven oscillator

04B: < 5 x 10-9/day oven oscillator

04C: < 3 x 107/month reference oscillator
09: LF multiplier (Standard on Model 9917A)
9932A: GPIB interface (Model 9917A)
9932B: GPIB interface (Model 9918)

Accessories Sece Counter Accessories
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1.1 GHz Portable Commumcatlons Counter
Model 9919
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RACAL~DANA 9919 UF FREQUENCY COUNTER

introduction

The Model 9919 is an 8 digit, 1.1 GHz frequency
counter especially designed for servicing and calibrating
communications equipment. Standard features include
AGC on both input channels, frequency burst mode for
the measurement of short duration signals, and a fast
acting PIN diode attenuator to protect the sensitive UHF
channel from damage.

Full remote programming is also included as a standard

NNl

feature to allow use in ATE systems. An optional

GPIB interface is available for connecting to the
IEEE-STD-488 bus.

RFI filtering and shielding allow the 9919 to be used in
the presence of large amounts of RFI or in the screen
room environment.

For field applications, an internal Ni/Cad battery pack is
available,

input Characteristics

Specification Channel A Channel B
Frequency Range 80 MHz to 1.1 GHz 10 Hz to 100 MHz
Coupling AC AC

Sensitivity Sinewave

10 mVimsto 1 GHz
50 mV rms to 1.1 GHz

10 mV rms to 80 MHz
50 mV rms to 100 MHz

Input Impedance

50 ohms

1 megohm in parallel with 25 pF.

Maximum Operating Input

7 V rms (1 watt)

10 Vp-p

Maximum Input
(Without Damage)

10 V rms (2 watts)

250 V rms up to 10 kHz
50 V rms up to 100 kHz
10 V rms above 100 kHz

400 V DC

AGC Range

50 dB minimum

50 dB minimum

Frequency Measurements

Specification Channel A Channel B
Frequency Range 80 MHz to 1.1 GHz 10 Hz to 100 MHz
Scaling Factor +20 +2
Resolution 1 Hz in 20 Sec 0.1 Hz in 20 Sec (.001 Hz
with LF multiplier option)
Accuracy +1 count + timebase accuracy +1 count + timebase accuracy
Burst Mode Standard Standard
Gate Time 0.02 Sec, 0.2 Sec, 0.02 Sec, 0.2 Sec,
2.0 Sec, 20 Sec 2.0 Sec, 20 Sec
Display MHz MHz, kHz, or Hz
Self Test Reads all 8s Reads 1 MHz
No. of Digits 8 8
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BCD Interface

Data Output

Display: Serial BCD outputs providing 8 digits and decimal
points TTL levels

Static: Function, timebase, and overflow information
Control Inputs: Print hold and reset

Remote Control Selection: Remote signal overrides front
panel controls

Programmable Functions: Timebase, input channel, and
LF multiplier

Levels: Standard TTL levels

General
Internal Reference Output: 1 MHz, rectangular waveform
=600 mV p-p into 50 ohms

External Reference Input: 1 MHz, sine or rectangular wave
= 500 mV to = 10V rms into = 200 ohms, AC coupled

Display: Eight 7-segment LEDs
Display Time: Gate Time + 2 mSec

Status Indicators: Units, overflow/standby, gate/charging, low
battery, external timebase, overload

Input Connectors: BNC
Operating Temperature: 0°C to + 55°C
Storage Temperature: —40°C to + 70°C
Humidity: 95% RH at +40°C
Power Requirement
Filtering: EMI/RFI filtering standard
Voltage: 94 to 132,188 to 265 V AC in 8 ranges
Frequency: 45 to 450 Hz
Power Consumptjon: 20 VA

Dimensions: 84 H x 241 W x 268 D mm
(326 H x 9.45 W x 1055 D inches)

Weight: 2.7 kg (6 Ib) excluding battery pack
4.4 kg (9.7 |b) with battery pack
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1.1 GHz Portable Communications Counter

Model 9919

Options
Battery Pack—option 07

Internal battery pack. Battery operation by rear panel switch.

Battery Life: 3'2 hours continuous at + 20°C. (15 hours on
standby with option 04A installed).

Charge Time: 14 hours normal charge (100 hours when
operating on normal AC power).

LF Multiplier—option 09

Frequency Range: 20 Hz to 25 kHz

Resolution: 1 Hz, 0.1 Hz, 001 Hz, 0001 Hz
Measurement Times: 20 mSec, 200 mSec, 2 Sec, 20 Sec
Selection: Front panel switch or remote

Serial to Parallel Interface Adapter—
Option 01

Converts serial BCD output to 4 lines per decade paraliel
BCD. See Counter Accessories

GPIB Interface (Model 9932A)

See Counter Accessories

Ordering Information
Model 9919: 1.1 GHz Portable Communications Counter

Options

01: Serial to parallel adapter

04A: < 3 x 107%/day oven oscillator

04B: < 5 x 10"19/day oven oscillator

04C: < 3 x 1077/month reference oscillator
07: Battery pack

09: LF multiplier

9932A: GPIB interface

Accessories See Counter Accessories
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