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Rubidium Atomic Clocks/Oscillators

Rubidium Atomic Clocks locked to GPS

Frequency & Time Systems
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AccuBeat Specializes in:AccuBeat Specializes in:
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“Smart” Clocks

Military Applications

Design for Low Cost Production

Specialized Technology

AccuBeat’s Leading Edge TechnologyAccuBeatAccuBeat ’’s Leading Edge Technologys Leading Edge Technology
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� “ What, then, is time? If no one asks me, I know; If I wish to explain to him 
who asks, I know not. ” --- Saint Augustine, circa 400 A.D.

� The question, both a philosophical and a scientific  one, has no entirely 
satisfactory answer. “ Time is what a clock measures. ” “ It defines the 
temporal order of events. ” “ It is an element in the four-dimensional 
geometry of space-time. ” “ It is nature ’s way of making sure that 
everything doesn ’ t happen at once. ”

� Why are there “ arrows ” of time? The arrows are: entropy, electromagnetic 
waves, expansion of the universe, k-meson decay, an d psychological. 
Does time have a beginning and an end? (Big bang; n o more “ events ” , 
eventually.) See. e.g., Time ’s Arrows , by Richard Morris, Simon & 
Schuster, NY, 1985.

� The unit of time, the second, is one of the seven b ase units in the 
International System of Units (SI units). Since time is the quantity that can 
be measured with the highest accuracy, it plays a c entral role in 
metrology.

COURTESY OF DR. JOHN VIG
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t = t0 + ���

Where t is the time output, t0 is the initial setting, 
and �� is the time interval being counted.

From Dr John Vig Tutorial

Frequency
Source

Counting
Mechanism

Setting
Mechanism

Synchronization
Mechanism

Display or
Time code
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The Most Accurate Man Made Machine!
The Atom is the Pendulum of the Clock

1 second in millions years!
Based on a quantum transition which occurs in the a tom

What is an Atomic Clock?What is an Atomic Clock?

�hE �� :law sPlanck'
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DDS
Atomic

Resonator

Preamp
Micro

Processor
DAC

Multiply

OCXO

10 MHz 6.84 GHz

RxD, TxD

10 MHz
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AccuBeatAccuBeat ’’s Atomic Oscillatorss Atomic Oscillators
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AR-61A with 
Vibration 

Isolator

AR-61A 
Military

AR-40/60A 
Commertial

industrial

AR-100C 
Low profile
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AR-60A S/N 1060
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GPS 
Receiver

GPS 
Receiver
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Phase 
Detector

Phase 
Detector

Divide by 
1xE7

Divide by 
1xE7

Rb 
Standard

Rb 
Standard

Initial 
Reset

Initial 
Reset

1PPS

Freq. 
Control

10MHz

1PPS

10MHz OUT

1PPS OUT

1PPS
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GPS-Rubidium ClockGPS-Rubidium Clock

AR–73A Industrial & Military

AR-51A for Military AR-70A - compact  OEM
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* Including environmental effects (note that the temperature ranges for Rb
and Cs are narrower than for quartz).

Quartz Oscillators Atomic Oscillators

Accuracy *
(per year)

Aging/Year

Temp. Stab.
(range, 0C)

Stability, ��� � y(���� )
(���� = 1s)

Size
(cm 3)

Warmup Time
(minutes)

Power (W)
(at lowest temp.)

Price (~$)

TCXO

2 x 10-6

5 x 10-7

5 x 10-7

(-55 to +85)

1 x 10-9

10

0.03
(to 1 x 10 -6)

0.04

10 - 100

OCXO

1 x 10-8

5 x 10-9

1 x 10-9

(-55 to +85)

1 x 10-12

20-200

4
(to 1 x 10 -8)

0.6

200-2,000

Rubidium

5 x 10-10

2 x 10-10

3 x 10-10

(-55 to +71)

3 x 10-12

100-800

3
(to 5 x 10 -10)

7-20

2,000-8,000

Cesium

2 x 10-11

0

2 x 10-11

(-28 to +65)

5 x 10-11

6,000

20
(to 2 x 10 -11)

30

30,000-50,000

COURTESY OF DR. JOHN VIG
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Rb+GPS

1 x 10-13

1 x 10-13

Stable T: 1 x 10 -13 

3 x 10-12

2000

15

15-20

5000-10000
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Accubeat Accubeat -- Perkin ElmerPerkin Elmer
Cooperation AgreementCooperation Agreement

% Accubeat  is an OEM Supplier for Perkin Elmer

% Military products based on Accubeat AR61A for:

% Airborne and Ground station

% Rad Hard Products

% Wide temperature range

% High stability and very low phase noise under vibra tion
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Cooperation AgreementCooperation Agreement

% Team Agreement between Accubeat to MBT-Space for 
space projects.
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U.S. Defense  Contract Management 
Certificate of Appreciation

Great Appreciation to Accubeat 
for Outstanding Commitment to 
Excellence on Their current US 
Government  Contracts.

During This Period, Accubeat 
Has Achieved Excellent Contract 
On-Time Delivery
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Accubeat is qualified & preferred supplier to Israe l M.O.D

The Israeli Ministry of Defense grades

AccuBeat`s reliability at 100%.

11 years continuously

Appreciation from The Israeli M.O.DAppreciation from The Israeli M.O.D
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QUALITY AND CREDITS

%ISO 9001-2000
%Aerospace Standard -9104 
%Preferred supplier from Elta
%Great Appreciation from U.S Government
%100% Quality and reliability from Israel 

M.O.D 10 years continuously
%Many letters from Customers
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New Research & Development

%AR100C – Miniature rubidium

%Nano Rubidium
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Volume: :      ~107 cc

Power:              7.5 Watt

Stability:           10-11 to 10-13

4 Mode of Operations: Rub, 
Rub - disciplined, ocxo, ocxo -
disciplined

Miniature Rubidium Atomic ClockMiniature Rubidium Atomic Clock

10 MHz

AR100C
��������������
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AR-100C

10 MHz Sine

1PPS CMOS/50�
Ext. 1PPS

Serial CMOS 

comm. Port

11-32 VDC 

AUX: 

Programmable Frequency 

AR-100C

10 MHz Sine

1PPS CMOS/50�
Ext. 1PPS

Serial CMOS 

comm. Port

11-32 VDC 

AUX: 

Programmable Frequency 
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From DARPA’s site:From DARPA’s site:
The ultra-miniaturized and ultra low power time and frequency references 
will be used for high-security UHF communication and jam-resistant 
GPS receivers. The use of these ultra-miniature time reference units can 
greatly improve the mobility and robustness of any military systems and 
platforms with sophisticated UHF communication and/or navigation 
requirements. The ultra-stable frequency reference from atomic source 
will drastically improve channel selectivity and density for all military 
communications. It will also enable ultra-fast frequency hopping in 
synchronized spread-spectrum communication for improved security and 
jam resistance and strong-encryption in data communication. When used 
in military GPS receivers , it will greatly improve the jamming margin in 
a high-jamming environment, reacquisition capabilit y, and position 
identification accuracy. In surveillance applications, chip-scale atomic 
clocks can be used to improve resolution in Doppler radars and to 
enhance accuracy of location identification of radio emitters. Other 
important uses include missile and munitions guidance , robust 
electronic and information defense networks, and high-confidence 
identification of friends and foes . 
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Ultra Miniature Atomic Clock 
For Portable Application

Ultra Miniature Atomic Clock 
For Portable Application

Volume: 10cc

Power:                     250mW

Stability: 1E-11 @ 1000sec

Environment:            Commercial & Military

Schedule :                2009

New Development


