(ACCHBeatj AR51A-09

Accurgte Frequency & TiM®

Accurate Time & Frequency system

for military applications

Use as an accurate Time & Frequency center
for military platforms

The AR51A-09 unit is a compact GPS-Disciplined Rubidium Clock, which offers an excellent
stability and accuracy. The unit includes a Rubidium-Atomic-Standard, which is phase-locked
to the disciplining source (like GPS or other external inputs).

All outputs are derived from the Rubidium-Atomic-Standard and maintain highly accurate
time and frequency even when GPS reception interrupted.

Key Features

= GPS disciplined Rubidium clock

= Frequency Accuracy : 1E-12

= 1PPS Accuracy: 30ns (RMS)

=  Multiple outputs: 10MHz, 1PPS, TOD (Time of Day)
= TOD protocols: Have Quick, CLI

= |nputs: GPS antenna, 1PPS, TOD Emitter location
= Holdover (no GPS): 1us/24 hrs (typ.), 5E-11/month
=  Monitor & Control: RS232 / RS422

= C/A code GPS receiver

=  MIL-STD qualification for airborne applications

= Compact: 175 mm (d) x 132 mm (w) x 56 mm (h)

Options

The AR51A-09
Rubidium-GPS Clock system

Weapon Systems

P(Y) code GPS (SAASM) receiver Navigation : Communication
= TOD:NMEA, NTP /PTP, IRIG B Electronic Warfare
= Monitor & Control: LAN (UDP, SNMP) For Airborne, Ship borne & Land platforms
= NTP Client (Option)
Description

The AR51A-09 includes Time of Day (TOD) inputs and outputs. The standard unit include several
Have Quick (ICD-GPS-060) Time Code outputs, followed by several (more than 20) 1PPS outputs
(PTTI ICD-GPS-060, TTL and RS-422 formats) for accurate timing which is essential for secure radio
communication applications. The standard unit includes also Have Quick (ICD-GPS-060) Time Code
input for initial time loading followed by 1PPS input for the 1PPS timing synchronization, when the
GPS signal is not available.

The communication with the unit is the CLI (Command Line Interface) by RS-232 or RS-422. The CLI
outputs provides Time, Navigation and status data. The unit can be configured by CLI input channel.

Other Time of Day formats are available as an option like NMEA, IRIG B, NTP or PTP.

The AR51A-09 can be synchronized from 3 independent inputs: internal GPS, external GPS and
other external independent accurate timing systems. The input synchronization source is selected
manually by user or automatically.

Standard option of the unit is LAN interface, which include NTP (Network Time Protocol), and
Monitor & Control by UDP or by SNMP.

The AR51A-09 is designed for demanding military platforms such as fighter aircraft, helicopters,
UAV’s, ship borne, submarine and mobile land platforms. The unit is designed for quick installation
on a tray or hard mount installation with screws.
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AR51A-09

All specs are @ 25°C, quiescent conditions and sea level ambient unless otherwise specified
Specifications

Input & Outputs
10MHz, Sine wave (8+3) dBm / 50W (x 1)

1PPS TTL/50Q (x 2)
1PPS RS-422 (x 5)

Outputs (*) 1PPS PTTI (ICD-GPS-060)/ 50Q (x 17)
Options: NMEA, NTP server V3 per

TOD Have Quick (ICD-GPS-060) / TTL 100KQ (x 4) RFC1305 < 1ms, IEEE 1588 (PTP) —
Grandmaster, IRIG B

H/W BIT (open collector) (x 1)

TOD Have Quick (ICD-GPS-060) / TTL 100K Q (x 1) Options: NMEA, IEEE 1588 (PTP) -

Slave, IRIG B
1PPS TTL/50Q or PTTI, ICD-GPS-060/ 50Q (x 1)
1PPS RS-422 (x 1)
GPS Antenna
CLI — Command Line Interface, RS232 or RS422 for status ]
CLI monitoring and control for unit configuration Options: LAN — UDP & SNMP, MIL- STD-
S InTnIC LI Baud rate: 19,200, Control: 1, N, 8 1553RT (Mux-Bus)

MIL-GPS keys Option: P (Y) code GPS receiver cryptokeys

(*) For other outputs contact factory.

AUX COM MuxBus / LAN / IRIG B

(RS-422) (Option)
GPS Antenna 3 5
(TNC) (SMA) 10MHz OUT
14
(SMA) 1PPS OUT (TTL)
11/12 11/12 X17
1PPS IN#1, ICD-GPS-060 ——» =< 1PPS OUT, ICD-GPS-060

X1—> 1PPS OUT, TTL

X5
——~4—> 1PPS OUT, RS-422

1PPS IN#2, RS-422 —

TOD (HQ) IN, ICD-GPS-060 —— > AR51A-09
P(Y) Code GPS keys «X24—»

X4
——~4— TOD (HQ) OUT, ICD-GPS-060

Di BIT Indicati
iscrete outputs ndications

Open collector /Ground
—

Power Supply ————>| —— Discrete Over All BIT

J
|

cLl cu
(RS-422) (RS-232)

—— Rb Test point (factory use)
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All specs are @ 25°C, quiescent conditions and sea level ambient unless otherwise specified
Electrical Interface

Performance
Disciplined to GPS or to an external

50ns RMS @ 25°C (Typical: 30ns RMS)

Time (1PPS) Long- Term Accuracy synchronization source
Time drift without GPS (Hold-Over) < +1us/24hr (typical)
Discipli P I
ey A isciplined tolGPPSsor to externa < +1E-12 (24 hours average)
- Frequency drift without GPS (Hold- +5E-11 / month
Long Term stability Over / Aging)
Short Term Stability
< -
(ADEV) <3E-11 @ 1s
Temperature < +3E-10 over -25°C to +65°C (relative to +25°C)
Stability (-40°C to +71°C available as an option)
Offset frequency [Hz] Phase noise [dBc / Hz]
10Hz <-114 dBc/Hz
Phase Noise 100Hz <-140 dBc/Hz
Frequency 1KHz <-140 dBc/Hz
(10MHz) 10KHz <-150 dBc/Hz
Harmonics <-53 dBc (up to 90MHz)
Spurious <-100 dBc @ + 100KHz from carrier

Rb Lock (< 1E-9 ) < 5 min
1+5E-10 within < 7 min
15E-11 within < 60 min
vs. time) +1E-11 within < 4hrs
+1E-12 within < 24 hrs

Warm-up (accuracy

Retrace
(without GPS or other + 5E-11
disciplining input)

GPS Receiver
GPS Type C (A) Code GPS receiver P (Y) Code GPS receiver (option)
GPS Trackin L1 frequency 1575 MHz C/A code L1/L2 frequency P(Y) code SAASM
& (SPS)12 parallel tracking channels. 12 parallel tracking channels
Ephemeris & Almanac Available (Option) —
... Latitude, Longitude: < 6m (CEP )

Warm start <1 min (worst case)
Cold start <12.5 minutes (worst case)

Warm start < 45 second

Acquisition Time (Typical) (*) Cold start < 50 second (worst case)

<30 seconds when receiving the same
satellites constellation (warm or cold
start)

Keeping Ephemeris & Almanac. The
Internal backup battery N/A receiveruses the battery for saving the
data for non-operating accumulative
duration of about 2years.

GPS Antenna DC Voltage 5VDC (up to 100 mA)

The P (Y) code GPS receiver must be supplied by user
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All specs are @ 25°C, quiescent conditions and sea level ambient unless otherwise specified

Environmental
Operating :-25°C to +65°C (option for -40°C to +65°C)
Emergency: +71°C for 30 minutes

Temperature Storage :-40°C to +85°C (option: lower storage temperature of -46°C. Been tested in

modelAR51A009-WOLO0)

Temperature Altitude 0 to 50,000 ft

Random Vibration

2.45gRMS as per the following profile:

GRMS
| TOTAL R’ANDDM
e

i | Caon R Con
ACCUBEAT - ARS1A-07 S/MN: 001 - SOR VIBRATION TEST-ZAXIS | grms
i i i lci1.80| 245 | 1.79 | 1.80

:

TONES
| Freq Ref C
[La30 |[ 011 ||

— —————"C-°. — [az20][121 ][ 1.
. 10 20 50 100 200 ISC'CI | = 1 =
Mechanical Shock - Operation MIL-STD-810C/E, Method 516.2, Proc. 1 (30g / Half sine / 3 axis / 6 shocks per axis(
Mechanical Shock - Crash X-40G, Y-15G, Z-20G, 11ms, Half Sine, Total 12 shocks
Bench Handling Shock MIL-STD-810F, Method 516.5, Procedure VI

_ MIL-STD-810E Method 506.3 procedure |

MIL-STD-810E Method 510.3

Salt Atmosphere MIL-STD-810E, Method 509.3, Procedure |

Bonding £2.5mQ
EMI / RFI MIL-STD-461B/C Part: 5 (CEO1, CEO3, CE07, REO2, CS01, CS02, CS06, RS02, RSO3)

Power Supply
Input Voltage 22-32 VDC (28 VDC Typ.) per MIL-STD-704D

<30 W @ 28 VDC (warm-up)

=]
-
=

e
B R0 po RO

:

o

Power consumption <16 W @ 28 VDC @ 25°C (steady-state)
<20 W @ 28 VDC @ -25°C (steady-state)

Reliability, Maintainability, Testability
> 16,000 hours @ 30°C, ARW, MIL-HBK-217F (for C/A GPS receiver)

> 3,700 hours @ 30°C, ARW, MIL-HBK-217F (for P/Y GB-GRAM)

MTTR - O Level 12 minutes to replace failed unit (including warm-up time)
BIT (Built In Test) On-line BIT — Automatic, Covers > 90% of all failures

Dimensions & Weight

Dimensions 175 mm (d) x 132 mm (w) x 56 mm (h)
C/ A code GPS receiver <1.2Kg
C/ A code GPS receiver and LAN / 1553 board: <1.3Kg

P /Y code GPS receiver, back up battery and LAN / 1553 board <1.5Kg
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All specs are @ 25°C, quiescent conditions and sea level ambient unless otherwise specified

Principles of Operation

The following block diagrams depict the operation of the AR51A-09. The unit includes Rubidium Standard and accepts Input
from internal GPS receiver, external 1PPS or external TOD (H.Q). All outputs are derived from the internal Rubidium Clock,

which is phase locked by a digital PLL to the selected input. Thus, the Rubidium Clock - frequency and time - follows the GPS
on the long term average. If GPS reception is lost for short or long periods of time the Rubidium Clock shall maintain
accurate time and frequency with no phase interruption.

TOD
from
GPS #1 Freq.
Receiver Contro, 10 MHz
(
Receiver

#1 Rubidium Out
TOD (H.Q. o P
— TRy 2 oD 2 Clook
TOD (NMEA) z P TOD AN, _EXIPPS  plp = t 10 MHzy 1 PPS
»l43 rocessing | rg.03 S —
g _‘ £ 1PPS| Phase Divide by | out
o Detector 1E7
TOD (CLY) | 4 _Ext2PPS 43 1PPS
1PPS L Sync 4
Rubidium

NTP/PTP/IRIG | #5
— >

Data flow & Inputs Selection Rubidium-GPS DPLL and Inputs

Typical Performance Plots
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Typical time error fluctuations when disciplined to GPS Typical time error in Holdover (without GPS)
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Graphic User Interface (GUI) Software for PC (Option)

GUI for PC is available: parameters settings (like: time, date, unit configuration etc’), monitoring
(like: BIT status) and data presentation (like: time, date, position etc’)

Time Report | Time Setup & BIT Report | Configuration & Matriz Setup
CONMML Selection. Baud Rate Parity File Description Enable Time Stamp "
L CoMZ - 12200 Mone E) PC Time Stamp (Sm .)
Day Time Date Time made TFOM GPS offset General BIT | | Cpen Trrlru.u:ﬂ
299 13:16:40.00 25/10/2012 uTC 0 16 ) |
Time Scurce Svnc. Source Cloze Ter.mma.l
GPS Input  Ext. IPPS IPPSIRIGB =
GPS GPS P :
= Ezit
Last Time Source Last Sync. Seurce Ext. TOD Est Freqg Ezt NMEA :
Hold over Hold ower L - -
Sleceted Time Source Selected Sync. Source Latitude Longitude Altitude
Aute Anto 31:43 10360 035:12 6847E +768.5 Time Error Source
Num of sat Quality Indicator HDOP VDOFP PDOP TDOP  Altitude Type | BNA
3 Cit type 1.1 0.0 0.0 0.0 MSL Time Error
Sab in view % 0 Trassos.00
ID 114 |19 I21 ]ﬁ 122 |3 Ilﬁ] l I I 12 49:25.00
VER ARS1A-09-00 & SN=0002.A2 /W Ver0l 10,A2 HIW Ver0LN/A AS SW Ver02 41 A5 HW Ver:13 N/& A9

jl Time Eeport i Time Setup & BIT Beport | Configuration & WMatriz Senip |

BIT Report
Fead Parameters
GP3 Input Ext NMEA AT Status Lav Antenna Current Time & Date
§ " Set .
a3 [ i— | )
Fxt [FPS  RTCTime 49 1Stams 25V | B
Ezt. Freq, AZ Status A9 2 Status SV Internal Temp Table of contente
— — — 33 Start Date  Stop Date Automatic M N0 vy
Fxt TOD A3 Status 493 Status 15V % ﬂ - Hot spplizahle
IRIG B 1PP§ - \ s .
A5 Status £12 Status Antenna Status - B Fail
R - P Set
== L) s ﬁ E 0 Good
Setup Report
Titne Source LPPS Source Time Mode Antennna Delay  Ext 1PPS Delay Cutput Delay
Luto Auto U go go g0
C‘;PS offset Leap second GPS Type. Set Altitude []A% Esabled [JATEsabled  [mic B Vear Output 1PPS
F.
i Mo event B GRAM ML,
¥ [1A9 1 Erabled  []49 2Enabled []A0 3 Endbled Rubitum
Tme Zone Time Bource Mode NTP Mode g Time Report  Start date  Stop date
oy : - 0 . A otumatic
& 0000 Ingut TOD UTC Time 491 000000 000000 D Daylioht seving
Time Report
Display tode Display Timeout  Time Report CLT £ 43 2 DD& Freq. DDS Factor Set
oN 60 1 0 1";’33}3‘31”“ 10000000,000000 1 []DDS Endiled
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Graphic User Interface (GUI) Software for PC (Option)
132 = —ﬁ = ® ® ®)

Accub,
Sttt

.73
26

t>
O
®

D4,
DEPTH 5 mm
TYP.
Q

~
104—~—— /g

Electrical ICD
1/0

Connector Description
1PPS RS422 outputs x4

1PPS RS422 Input x 1
1PPSTTL outputx 1

Have Quick outputs x 2
Have Quick input x 1

1 In/ Out
CLI RS-232 (Rx, Tx)
LAN / MuxBus
Over all BIT indication x 1
P (Y) code GPS receiver crypto keys

Power supply
1PPS RS422 output x 1

1PPS PTTl input x 1

1PPS PTTI outputs x 17 In / Out

12
Have Quick output x 2

CLI RS422 x 1
GPS antenna input

1.5GHz, TNC, Female In/ Out

13

5V DC — out for active antenna
1PPS, TTL/ 500, SMA, Female Out

10MHz, Sine-wave, 8 £ 2dBm, 50Q), SMA, Female Out

14
15
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HOW TO ORDER

| AR51009 | - [Xi Xz | Xs| Xe| Xs|Xo | X |

Multi GNS S Option

0 — GPS (standard)
Temperature range M — Multi GNS S re cei ver (see rotes below)

0 - (for standard version) — (-25C) to (+65C)
W - (for wide temperature version) - (-40C) to (+65C) N.B (Anti Spoofing)-Option

(*) Both versions operates also at 71C, 30 minutes

0- No Anti Spoofing (Standard)

Internal GPS Type A—-N/A
B - N/A
0 - C(A) Code (standard) C—-N/A
1 - P(Y) Code SAASM D-N/A
E - N/A
L F—-Gen. A
Communication Interface G- Gen. B

H — Gen. A (Classified for IDF only)

0 — CLI (standard) | — Gen. B (Classified for IDF only)

L — CLI+ LAN interface (UDP, NTP)

S — CLI + LAN interface (UDP, NTP, SNMP) . i | .
M — CLI + MuxBus1553 RT Special Options (For customized configurations)
P - CLI + LAN interface (UDP, NTP), .
(partial AR73 CLI and UDP commands) 0 —No other options
1 - Reserved
2 —NMEA (J2)
TOD 4 — NTP Client
L | 5—Reserved
0 — Have Quick + CLI (standard) 6 — Reserved
I — IRIG B (AM) + CLI 7 — Reserved
A - IRIG B (AM) + Have Quick + CLI 8 — improved Time Accuracy
(*) Other TOD formats, like NMEA, TIPY ... are available. Please 1...N — the number indicate the special customized options
contactfactory for details. (*) Many special are avaiable (N_PPS, customized name plate etc’).
Contact factory for special options.

Please note that not all combinations may be possible. Please contact AccuBeat for further information

Notes:
1. Multi GNSS supports GPS, GLONAS, GALILEO and BEIDU constellation.

ACCESSORIES

For Accessories like GPS antenna, antenna cable, tray with vibration isolator, GUI etc. contact factory.

AccuBeat Ltd, 5 Ha’Marpeh St., Har Hotzvim, P.O.Box 45012, Jerusalem 91450, Israel

Tel: +972-2-5868330, Fax: +972-2-5868550, E-Mail: marketing@accubeat.com
http://www.accubeat.com

AR51A-09 DATA SHEET- REVISION 5-24
SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. THE BINDING SPECIFICATIONS ARE ONLY THOSE STATED IN OUR QUOTATION/PROPOSAL/CONTRACT. THIS PRODUCT IS COVERED BY THE
FOLLOWING U.S. PATENTS: 6130583. OTHER PATENTS PENDING.

AccuBeat Itd http://www.accubeat.com
THIS DOCUMENT CONTAINS INFORMATION PROPRIETARY TO ACCUBEAT LTD, ANY REPRODUCTION, DISCLOSURE OR OTHER ANY USE IS PROHIBITED



http://www.accubeat.com/
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