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PTP grandmaster, NTP server, GNSS receiver

Reliable and accurate delivery of synchronization is essential to meet the stringent requirements of
mission-critical applications in multiple market areas such as mobile backhaul, power utilitles and
broadcasting. Network operators need a robust, scalable solution to provide assured phase, f frequency
and time-of-day synchronization. However, achisvis ng this in a cost-effective way is a challenge.

Out OSAS4ZZ (s & versatile and acturate synchmongation device thas can maet the stringent frequency and phase
synchronization demands of row appications, such 88 56, wh suppoerting egacy networks using IRIG, BITS or NTP With
acomeact and fexible design o g for deploymant at v netveork adgs, i ensures that cost-efective and azcurate
synchronization s ne jongsr a ohs L Dur OBA 5427 offers unigue Hexdbility, M ran be used as a» FEF 15882 PTP
grandmaster clock. With i EGT? servir and GEJSve’w(e' pebifoes incuding muliiple synchronization fan-cut aptions,
cur OSA 542215 aiso ideal Tor deployment i legacy synchios i zation architectures. To mest all mstallation demands, twa

ing options ar available: one with all connecions gt the front and one with conneens atthe regr side and 2 display at
'ﬁe frant All these & €S Mg our OSA 5423 deal for the detivery of arcurate and ralizble syrchronization or new end
tegacy sowtions at the network edes,

Your benefits

& Leading edge GNSS receiver
Enables ePRIC/PRTCAAD end mrandmaster ciack
functionality for freouency, nhase and time-olday
delivary Lsing multiple constellations ang rous.
band option '

& Unique flexibility
Can be used a8 PIP gran wnaster clock, APTS

boundary cock and slave cx;cv as well a3 iy
server and SSLTES

£ Extended holdover performance
High-end quan and rubidium sscillator o t!;’r

8 ?TAM

@ High-availability design
Automatt  clock  selection,  soMMeg
delay asyrnmetry compensation, power suy
redundancy and DoS protection

© Syncjack™ technology

Bullt-in synchronization accuracy monitoring ang
as<urance funcrionatity

e Comtroller,  including  Ensemble
irector, for superor management and
'i izaidon monitoring cap .
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High-level specifications

¢ OPRTC PRTC A und PRICE * Embedded L1 multi-
P * FTPOM B pe i slave, probe | consteliation recelver {GPS/
* Upto twosrparsiontine cards 1 1 = NTP server GALILEDY BEIDCGU/GLONASE)
s S

« Mulliple 16/186 poris » 55U upie 32xELl/Tloutouls * Optiong! mult-Bend, multi-
o iy b 1024 uninast sleves * GRES recsbves fan-oul - ugp o consieliation lor enhanced

B1IEDnS © b 2Enclonk/ PES /PRS00 _ accuracy
Hot-swsppable cecundant FSU « Jamming, spooiing detection

*

s L2 Eihernet) angd L3 AP defauit ©ow Migh capacity server ¢ D4R outpus
starmping (2073007 Taoho

Tetecom profiss L e WTRPTRSyneE/S8U » 18% PPS puipuss (500hmy

fil supponed simuiancously i6x glack {10/5MHz S00hm
Power and uliiity profiles - PTP o KTE conversion v 16k PPSToD outputs {(RJ-45)

nrofiles .o Hatthware tm

&

i

+ Eniernrige hvbrid o

&
»

&

oo NTP guthentication » 4y 1GBE (Fiben
¢ 310x Time coge IRIG

Applications in your network

Synchronization and 1ime-as-a-5endice appicatons with the highest availability

+ Timing distribution a1 the eage of mobile backhaul and fronthau! netwarks K frequency and phase synchronization
= Ceble networks DOCSIS 31 wynohonization

+ Synchronization delveny within buildings for indoor srall cali radin base stations

= Synchronization of legary nebwork architectures based on NTP ang SSU

Timie a5 8 service in1o daia center, linanaal hes
WModernized power t

n

anc raedis networks
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ity nenworks

On-site Core and cloud
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Product variants

054 5422 datasheel - technical information

- Clock, DUED Mighaus
| Expansion ling cards s
Multi-band GNSS {otion

appsisle

PSY adant PR
e

Main applications

ePRTC , PRTC-4 20 PRTC-B

1588vZ PTP grandmester ¢

cheris ab L28pps)

15883 FTP houndary clock [
clients at 128ngs)

0.8273.2 voundery dlockype O

#

¥

ciochk {up to 2024 PTP Lnicast

»

0o 1024 PTP unast

w

= 1BEB2 APTS clock
* 15882 PTP sieve clock Lo

= Fan-oul of multinle physical synchronization suiput

1o suppty vt B34

Arpnization Drotoced &
= Sune orghe - Sy Y
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DOCXO

SURO Rupidium
2 Y]
Ortinn Ooton
Hotswappable Hotswappable
fmu';:am ”-’SU redundant PAU
{AC/D0) TACIDU

» Eatanced PTP GM/BC/ Slave siatisuos, pﬂffor-mave
nonitoring 35min and 24h), threshold crossing alarm
ITCA) and SHMP raps

= In-hayse Dest-in-class cook recovery slgorithms

+ [30S protection using herdware access control list (ACL)
ard wafic rate mitng

NTP features

+ Spratum 1 WTP server waen wocked 10 GNSS

» WP v, v w3 v and SNTP over IPvA/IPWG

= TP unicast/multicast/beoadcast

=Symmetsc key and Autokey authentication

sTIGE & DAYTIME profocols

NTP peering

Hardware timestamong

Accuracy I - BOnges from UTC

U o L6 NTP server iP addresses

Support PTPand NTP onsame Ethernet pont

+ PTR 10 MNTR translation

= g to three stachked VLANS per fow (O-in-G sanvige
provider tagred)

* Irihanced NTP statistics and cient lists

= b BRA0 ransactions per serend

« PTP backup In case of GNSS cutage

=

N

®

&

*

$ynchronization interfaces {onboard) .
Synchronous Ethernet (SyncE) over Etherngsn
2 BITS-in and 2 BITS-out (2.048Mez, B1 g
including 55M) y
2% PFS infout
Zxtime-oiday (Tol} +
2x CLK 10MMz infour ;
Artenna nput for embadden GNSS receive

£

"

*

&

PPS infout

#

ALL TELECOM CO.LTD. 4

&

Ethernet ports

¢ Hardware-based umestamping (PTP & NTP
*+ 2% 100/1000BaseT copper potis

= One copner nortis Pof driver (802 3uf class 2, .45W

GOE (SFP) or 10GBE (SFPs), user conlipurasie
iPWional §x 1GLE (5FP) using expanslon card
BT 001s support SIAMK aolored fnon-coioned BFP
oner SFP

i 'dw:x re-nase

EUE 3;

;;a%;\mg ag scheduli

ottt ssenifie

NS A0 T U T
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OSA 5422 datasheat - technical information

synchronous Ethernet (SyncE) Multi-band GNSS recelver option

* Suppories by all Ethernelintaraces wn Liber ard copper s Prosede enhanced acoumey for ePRIC and PRTGB
moses = Multt -hand, Mult-oonsteliation 184-Channel GNSS

s Comptiant 1o TU-T GBIGLGA26 PLOVET

¢ Erherngl synchroniZation messags channel = GPS{LICAALICH, Galilea (E1IB/C E5D) GLONASS {(LIGF,

= Syne- T for x;mv holdover dunmg GHES L20F, Boldou (B11, B2l QIEE {LiCA L20) SBAS [LIC/A

WALS, EGNGS, MEaS, GAGARS
+ Four concurrent GNSS consteliallons
+ Jamming and spooling detsclion

BITS
& 7% BITS input over shisided
« Usg {:Qﬂ*ﬁuf&:&‘e £l

* GRIZ/GRM s Common GNSS receiver features
* Synch * Skyview and GNSS satelltes status
= BiTS aﬂm? kw" 2 1ol dowf u,r ng G + Configurable SKR, clevation and PDOP mashks

%

= Quinyl sgusich option Userconfipurable antarna cable gelay compensation
* EEC/SEC/SSU fillenng options : » Support fired positoning - singie satellite mode
. + Vohiage to antenna +5vDC
PPS injout e e
PR s it « Antenng connetior SMAF (50ohm}
® Zx PR input/ouwipul ser con

= User configurable mput and ocutpul delay compensation CLKinjout

* SMAF connector (S0ohm) : = 2x CLK 10MBz input/ output luser configutable)
= Dutput squeion opt ‘ » SHAF connector (R00hm)

» Ouiputsgueleh option

Time-of-day (Ta{)) output

« G #8373 complian LCD display module

» Tob formiat - NMEA D183 { sntepce] ang COEA = Ootional DLED display {reverse mounting)
+ RGAZL over shiglded Ri5 * Press butions

» Quitpit sauelch option + Satus LED's

= LEH ahd Berizl conneciors

GNSS Receiver
Single-band receiver Qutput expansion line cards
77 ¢ Up to two expansion cards

+ Muld-constelahon GNS S L T2 channeis receiver ;
g - = T ING i 4T aTela
« GPSLICT, GLONASS (LICF ), BEIDOU (B1D, GALLED, 0‘0 ins i"* ion/ exiraction suppart
P . - & {(praryr frurrent o o
Beldou (BL}, QISS LA ;S BAS GI0/A VAAS, EGNOS, oltege! current oroChon

: * Tw o) s sharea £ MO {
MSAS, GAGAN Two f;x;}gm on w}f'i: s?s e singl "n@pfm_abie patch
‘ e with 16x R4 45 andg 186z BNC 2
+ Thres concurren: GNSS constalizbons £ s_e. st 16x B8 7 RJ-45 and 162 BHC connsctor
options

1 Cloth ivnz or 4x 100/1000bit/s . )
BMET Gututs ovar Ernernet ports L TG sodated Innu
ikl . PTPINTR  Syng-£) ;
_ edEng Siymburn it 16 PRPEToD nulpurs ! £
Capabilities £1ar TSI A o cver balanced N -
_— . ieterdace Sync-Eand P
- Lig PRS outputs over moniteing and

ASSUTANCE USTLE

'!’ z e
iy Syngjack ¥

Pro % TALGALIR Sl T B
Ui, DAL Upta Nemenriong & N, (50T, Foge ol "\,o
-
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OSA 5372 datasheet - technical information

Holdover performance

Quart,. LS s

Quam HO+CSM EreLERLFE IR ate ke

Quartz HQ++C5M T =510 ikl ERIGTyEL
SEPHULETL S

Rubidium CSM Rutidhn ERLE S2RE £2A0E T

Siranir 2/ GAL2 Type !

" Note: Effective daily sging ofter device bas been powered for one month and locked w0 GP8 Tor theee days, for the fallowing three days
“Nater effective temperaturs SOty QROT Compensotit

Quartz 1hours Ahours 5 hiowrs Hhours 4 hiours Imonth
Quartz HO¥ 4 hours Ci4Shows 165bours 1A dsys 2 days 0.5 yedrs
Quartz HQ++ an 3 Zdays - 84 days g5 days »LEyears
Rubidium igay 1B days & days 8 days iZdays »5 years

Mote: The abave ars typical values {f sigme confident! gssuming controlfed fomperature enviropmant, alter the device has boen powered for one month
andd focked 1o GRS for Y bowrs. Due to the excollent temperaturs stability of the HQws, the HQ++ holdaver will autperlorm the Bubidium holdover wien
sigaileant [nperiture varkaions ore prosemed.

Sync signal conversion

GPSIGNSS ¥ v 4 ¥ v v v
SyncE Rx 4 v v v ni frig n/z
BITS IN v v v s i fe o
CLKIN {10MHZ) 1 ¥ v ¥ Y frog, nis
CPPSIN v ' ¥ I'd v v v
TP v v v v v v v
GM/PRTC frequency and time accuracy TE, TIE and MTIE between physical reference signal and
» while cked 10 GRSS: Croesiamns within the PTP packes
# Phags and thime - Support for active and passive nrobe made
~ Single bard GNSE, PRTC-A; 21000880 Fam UT( -~ Programmable reference signals including Sﬁc BITS,
- Wuit band GRSS, PRYC-B: 240nseg from UTC ?PS GNSS and 10Mriz

- 2PRTC fwith PRC inpui) aciram UTC MTIE mask and TPme Drror tveshold alarms based on
= Fraguenay - excesd PRO /GBI freguenty sccuracy SHMP traps
- "‘"?r‘"" *’awﬁ%‘a caiiﬁci;w B BEDOTL

Syncjack™ monitoring and assurance tools
° Uloek seouracy for w 0 s otk probes - computing
TE, TEL u*ci ATIE of cal Ciocks
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Low-touch provisioning

» Texi-hased configuration fio
= PURSFTRSCE for contiguration fe capy

Fam ey B A
* Remole sohiwarg upgrads

Management and security

Local management
= Seript port (RE237 over BJ4E) for QU

B i
Eai

Remote managemeant -

+ Local LAN port (1071008 3seT dver RIAE] uging CLI, SKMP
and Web GUHmerfanes —

+ SupportforiPvd and iIvE .

+ Barrier free GUI

« Mainiaing in-hand VLAN and MAC-Daged managemsant
tunmels

© Siatic seutes &

* Fully interope
3000 products

+ Supported by Ensemple Controlier, including Ensembis
Syne Director 2nd GNESE assurance

figuration of { petaveays
st with ADVA FSP 155 and ADVA FBP

TR

Management protocols
= Telnet, SEH Hi/vdd -
vy MTTRAHTTPE, .
= SNRP L /vECSVE

Secure administration
+ Configurpiion databa
Systerm software dow
icual flash banie) .
Remote guthentication vig RATIUSTACACS
SMMPVE with sutheatication and encrvption
Agcass control Hsl AL

= ICWP Hlering and rate lmiting

=

T8 HTTPS, SFTP or SIP

*

*

?

I networking

= DHCP

= ARP cachs access oontrol
o [IE and stElic mutes
» [Pvh NDF address ressiytion
+ RiPrng for Py

= [P

System logging

* Syslog, slarm lop, avditiog and security log

*+ Configurable system Lming souce - 00at f NTP /PTP Z
FRTC {GR3S

e Userconfigurable Ume zone & davipht saving tune

Standards compliance

= TU-T G828, G.B262, GA264, G703, G.YEY, ALY

o (TOY GE272, GBITAZ

M7 G865, G.R275.1, GAZT

~ 1BEE 15882 (PT9), 80210 DLAR, 802 1ad, 8@2.1&;}
Prioritg

*
£

.
ik,

@

RFC 2863 (F-MIB), REC 2885 (RADIUTS, REC 2818 (RMON!
REC 108G TPy RIFC 211G 2 RFC 1305 (NTRVE,

RFCSE03 (INTPwa), BRI 4230 1SM TR

“

0S4 5422 datasheet - technical information

Regulatory compliance

¢ LEcorpliance

ReHS compliant

» Power: £T8 300 132-2, BTRR251L, £ 309-019, ETS 300-
019-2-{1,2,3], ANSI C84.1-1883

« Safaty: TN 60850-1, 21CFRI040.10, EN BDSZS

» EMI EM 55022 2010 Class A, EN £1000-3-2-2006, EN
S1000-3-3 2008, EN 200386 v161 2012, FCCATFRPann 15
2014 Class A ICES-G02 2012 Class A

-

Power supply
= Hotswappable, modular AGRSU: 160 to 2400AC 147 Lo
63Hz) with over-volage and over-Lusrent protection
Hot-swappable, moduiar DE-PSLL 48 Lo -60VDC tolerate
<38t -7 2VDC) with overvoitass and ovescurrent
protection
« Power consumplion iwithout L or $FP; Vin=48VY):

-~ {84 BA22 Quartz 20W (typicall, 22 {max}

- DSA 5422 Quarty WG+ 25W dypical), 25W imax )

- (3585472 Quartz HQ+H 25W typrean], 35W imax

— OSAB4Z2 Rubidium: Z8W (tvpivall, 40N {man.]

L4

Environmental
Dimensions: 443mim x 44mm s 250mm /17.44" 173" %
884" W Hx DL ETS-complant
Weight:4.15-521Kg
¢ Operating temperature Bmblenth
- Quanz, Quartz HO+, Quanz HQ++ AL 40 1o +50°C
DC 40 1o +85°C thardened environment]
-~ Rubidivm: -4 1 +48°C
s ‘Stofage temperaiure: 40 1 +70°C {GR-63-CORE} ! .58 g
* Humidity: 5 to 100% (with condensation]

L]

w

Optional accessories
+ Single and mulli-band GNSS GRS/ GLONASS/BEIDOLY/
GalAEQ/SBAS/QZSS) antenna kits 10/ 20/680/120/7150m
{3280 /6568 / 156 857 /389 Vit /462,10, ingluding indoor
and outdoor cabies, roof antenna, ighting protector and
mounting kit

12/ 14 7 108 GNSS GRS/ GLONASS/BEIDDU/GALILED)
spifiters

» GNSS window antenng

» Cables and adapters arcessony kit

* Patch panels for BITS /CLK /PPR 7 PRS- TOD / IRIG

@

Prioiary spedit atan
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Oscilloquartz: An ADVA Oplical Networking Company Simple Network Management Frotocel (SNMP)

For more information regarding the CLI command struciufe,
see the OSA 5422 Command Line Interface Reference
Guide. :

Simple Network Management Protocol (SNMP)

SNMP commands can be used to configure and monitor the OSA 5422, The OSA 5422
SNMP MIB provides a system for remote configuration and management of OSA 5422

functions,

For more information regarding the SNMP command structure,
see the OSA 5422 SNMP Reference Manual,

Management Features

These management features are described in this section:

User Management and Security ... ... 21
PTOVISIONING ...t e e oo e e e 23 .
Operations Provisioning ... 24
Alarm Generatienand Monitoring ... e 2B

User Management and Security

Security features include:

v User access security levels
» Secure Sockets Layer (SSL)
« Support for security of Secure Hypertext Transfer Protocol (HTTPS)
» Secure Shell (8SH) management protocols
« RADIIS support

¢ SNMP support

« Postlogin security banner

s Access Controf List {ACL) management.

H

« HTTP
ugr.-
» HTTPS

O8A 5422 Provisioning and Operations - R10.1.1 - lssue:A

wmﬁ/
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Oscilloquart: An ADVA Optical Networking Company QSA 542x Mounting Kit

Figure 19: install OSA 542x (Full-width Units) in Standard Rack in C-Temp

Environment
IRUSpae
Full Width (OSA 542x) Heght= 1R
Full Width (OSA 542x) Height= 1R
I Full Width (OSA 542x) Height= 1R
I | Fudl Wicith {OSA 542x) Heigit= 1R
| 1R Spaxce
Rack

OSA 542x Mounting Kit

A single rack mounting kit {(part number 1013802002) is provided for mouniing the OSA
542x.

Mounting Options

The chassis can be rack mounted or placed as a standalone unit. Use one of tl
procedures 1o mount the OSA 542x;

« Instaliing an OSA 542x Rack Mounted Chassis
- Instaliing = Stendslons Chassis

Installing an OSA 542x Rack Mounted Chassis

The chassis is rack mounted using a mounting bracket pair {part number 1013902002).
The rack mounting brackets provided in the Mounting Kit enable the ¢hassis o be inserted
into 19" ETS1 or 23" standard size racks.

The mounting brackets are mounted on the OSA 542x on the outside of the Left Hand (LH)
and Right Hand (RH) side panels. The mounting brackets are either mounted so that the
chassis is flush with the rack, or recessed in the rack to allow doors to be used. The steps
for fitting the appropriate mounting brackets are explaj in the task below,

OBA 5422 Instaliation and Cémmissioning MR

9114 K{“(
A




Qacilloguartz: An ADVA Optical Networking Company Installing an OSA 542x Rack Mounied Chassis

(1) MECHANICAL LOADING. When mounting the
equipment in a rack ensure that a hazardous condition
is not created by uneven mechanical loading.

(2) Ensure that refiable grounding of the rack mounted
equipment is maintained. Particular attention should be
given to supply connections other than direct
connections to the branch circuit.

To install a rack-mounted chassis:

1.

2.
3.

Take the chassis out of.its packaging and put it on an anti-static surface. if necessary,
use canned compressed air to blow off any dust particles.

Select the correct mounting bracket type from the Rack Mounting Kit.

Place one mounting bracket on one side of the OSA 542x in the correct position, so that
the four screw holes on'the chassis side panel and the mounting bracket are lined up
{one bracket for each side). The mounting bracket can be used in the middie or the front
of the side panels. See Figure 20.

Align the shelf to the assigned frame location and inseri two counter-sunk M4 Pozihead
Screws through the mounting holes (as supplied in the Rack Mounting Kit} and tighten
with a No.2 Pozi ar Phillips screwdriver. See Figure 21. )
Repeat Steps 3 and 4 for the opposite side of the chassis.

Insen the chassis into the rack and secure each mounting bracket {o the rack using M5
(or MB) Pozihead Screws.,

Install patch panel{s) and patch panel connector module(s) as required using M5 {or
M6} Pozihead Screws,

Figure 20: installing Mounting Brackets for OSA 5422 Rack Mounted Applications

ETS| Exaension Bracket 00

1 | ;
B&—hﬁ'i " i}
,3_% 3 o] L

23 BTO Mounst Bracket

o :
N 4
18" 570 Brackst {.'J © 18" Extension Fracket g{i =

= o =
] STDETSIMoum Mol o

rE

OSA 5422 Installation and Commissioning Manual - R10.1.1 - Issue:A
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Slim Line protectorn, 80T dechnology
This s a sfim line EMC protector of gas discharge tachnology specially designed for filtering and
protecting GNSS recelvers systems against electromagnetic perturbations and high voitage transient.

Impedance 530
Frequency range Q- 2000 MHz
insertion joss $.0.2 4B
Return loss 220 dB

DC supply voliage £6Y

Surge current handling capability

10 single / 5 multiple kA (test pulse 8/20 us)

Residual pulse energy

350 pd typically (test puise 4 kV 1.2/50 us / 2 kA 8/20 us)

Connector {unprotected side} THNC jack (demale)

Connector {protected side) TNG jack {female}

Weight 50g

Operating temperature -40 °C 10 +85 °C

Waterproof degree P63

Compllance IEC 61643-21

Mounting ML-4 {©12.9mm) or Aluminium mounting bracket

{included)

ACCessories

Mounting bracket is included together with each EMP. This bracket Is made of Aluminium for
allowing grounding the EMP.

o]
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2668 antenna Kt
BCA7O20101.01

40dB Cone antenna
This is 3 multi-constellation GNSS receiver antenna specially designed for roof instailation In tough
environments, it has a TNC connector ,which is located inside the threaded socket, allowing the
antenna cable 1o be routed inside the mounting pole and protects the cable and connection.

This antenna Is an active high gain and high rejection GPS L1, Galileo E1, GLONASS G1 bands antenna
having 40d8 preampiifier with 5V DC power, supplied directly from the receiver. It includes internal
filtering which improves impunity to other RF signals for reliable performance in hostile RF jamming
enviranments. '




Input Voltage +2.8 to +6.0 Vde
Power consumption < 25 mA (typical}
Impedance 500
Naise 2.0 dB {typical)
@ Gain GNSS. 40 dBi £ 4 0B
- Frequency . 1559 MHz ~ 1610 MHz (GPS — GALILEC ~ GLONASS)

Qut-of-band rejection

Fo= 1586 MHz
Fe 50 MHz: 280dB¢
Fo #6860 MMz: 270dBe

VSWR

£20:1

Polarization

Operating temperature

RHCP

-40° Clo+85° C

Storing temperature

Dimensions {H x &} 80 x 44 mm

Weight 50 gr

Connector TNC female

Mounting % "pipe thread adaplor provided

Mounting sccessories

ATENN RO

O

Antenna mast (H x &)

250mm x 30mm (8.84" x 1.18"

Strap-clamp circumference

min, 250mm (8.0 max. 114mm (4.59




Hose dlarmp

2x hose clamps are proposed to fasten the antenna mast

Bundle
Order the following bundle for receiving the antenna together with the mounting accessories,
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TIMES wicrowave systems

LMR 400
Flexible Low Loss Cor

ideal for.. ,
= Drop-in replacement for RG-8/9913 Air-Dielectric type Cable
+ Jumper Assemblies in Wireless Communications Systems
= Short Antenna Feeder runs
» Any application (e.g. WLL, GPS, LMR, WLAN, WISP, WlMaxg
SCADA, Mobile Antennas) requiring an easily routed,
low loss RF cable

» MEW! Times Protect' LP-18-400 protector-series

]
2

sunications { oax

; aor PE  Blac Inner Condugior " Solid BCCAI 0408 {2.74)
LMR-400-D8 CutdoorVatertight CE  Black  5409% Dielactic Foam PE 0.285 (7.24)
LMR400-FR  indoorrOutidoor Risar CMR FRPE Blask 54030 Outer Conductor Aluminum Tage 0.281 (7.29)
LMR-400-FRPVC  IndoociOutdonr Riser GWMR FF%FV{: Blasy 84073 1 Overall Braid Tinned Cupper 0320 (8.13)

i LMR-400-PVC General Purpose PYC  Black 54218 Jucker {see table) 0.405 (10.29)

! LMR-400-PVC-W  General Purpose PYC  White 54204

instailation Tempera:ure Rahge -40/+185  -40/+85 Veloeity of Propagation o

Storage Temperature Range -J4{+185  -TO/+85 Dietectric Constant MA 138

Operating Temperature Range A0/ 185  -40/+85 Time Delay NSt InSim} 1.20 (3.92)
impedance ohms &0
Capacitance pFiit {pRim 238 (F8.4) |
inductance uHA fuHim) 0.080 {0.20)

............. S Shielding Effecliveness dg =90
end Ra us: msfanai:an in. {mm) 1.00 (25.4) | 0C Resistance

Bend Radiug; repasaied in, {rmy : 4.0 {101.8} inner Conduclor ohmsMO00R (ki 1.38 4.8

Bending Momani fi-ib (N-m) 0.5 {0.58) Juter Conductor ohms/1000f (km  1.65 (5.4}

Weight it (kgfmy 0 Q068 (010} Voilage Withstand Vaolls DG 2500

Tensile Strength ib (kg) 180 {72.8) Jacket Spark } Volis RMS 8000

Flal Plate Crush fofn, (kglminm 40 o7ty || Peak Power B

24 (800} TMS-COAX + www.tinBngid

RT)Y R/
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DataTrave-ler 100 G3 USB Flash Drive

with Sliding Cap

Kingston's DataTraveler® 100 G3 (DT100G3) USB Flash drive is compliant
with USB 3.0 specifications’ to take advantage of technology in newer
notebooks, desktop PCs and digital devices. DT100G3 makes it easier
than ever to store and transfer documents, presentations, music, video and

more.

DT100G3 features a sleek, cost-effective design to make adding to the
USB 3.0 experience a minimal investiment, Available in capacities from
16GB~256GB?, DT100G3 is backward compatible with USE 2.0 and has a

five-year warranty.

Specifications
Capuacitiey

Speed

Dimensions

Operating Temperabures
Storage Tempurajures
Warranty

Compatible with

ennﬁ\(_

T e
fapi]

[ 2 [ fo WG

X G

32GB, 64GB, 128G, 256GB

32GB, 84GR: 100MB/s read

123GB, 236GB: 130MB/4 read ALL TELECOM CO.LTD

G0mm x 21,20 x10mm

O°C to H0-C

C20°C 10 85°C

S-yenr warranty with free technical support
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Dell Corporation {Thaand) Co Lid.

22nd Floor, Empire Tower 195 south Sathom Road,
Yannawa, Sathem, Bangkok 10420 Thalland

Tell (BB ZY 870 7000

Letter of Appointment

Diate: August 25 2020

Ta: Aegronautical Radio of Thalland L,

Tender No~  KorPor.BorTor g-b 168 / 2563 issue dated on August 17, 2020

Project: Bid Purchase and Instailation NTP Server System NETWOEK TIME PROTQCOL (NTP)

with Training amount 1 System

We, Deii Corporation (Thailand) Co.,L1d., office at 22nd Floor Empire Tower 195 south Sathorn Road, Yannawa,
Sathorn, Bangkok 10120 Thaitand, the representalive of Dell Notebook & Accessories, hereby appaint ALL
Tefecom Co.Ltd. headguariers office at 46 Soi Phetkasem 24, Phetkasem Road, Pakkhong-FPhasricharoen,
Phasricharcen, Bangkok 10160 Thailand, as our to supply our Dell Notebook & Actessories model PRECISION
3551 Brand Dell to Aeronautical Radio of Thailand Lid. in response to the invitation letter number KorPor BorTor
e-h 188 / 2563 issue dated on August 17, 2020 the tender for “Bid Purchase and Instaifation NTP Server System
NETWOEK TIME PROTOCOL (NTP) with Training amount 1 System”

We commit to provide full support to Aeronautical Radio of Thailand Lid. through our authorized distributer until

completion of the project and will provige suppor for the equipment, material andfor soffware. Our support will
cover defivery of equipment and/or software and/or system, installation, warranty, maintenanece and repair,

Sincerely yours,

L. 7

sl
Kamonlak Hongveanchan
Sales Project

IT]‘(\J\\/




£

)

%OSCE LLOQUARTZ

Ay ADYA, Cormpsny

Manufacturer's Authorization

Date: 27 Augus!, 2020

To; Agronautical Radio of Thailand Ltd.

Tender No.; KorPor.BorTor e-b 168 / 2563 issue dated on August 18, 2020

Project; Bid Purchase and Installation NTP Server Bystem NETWOEK TIME PROTOGOL {NTP)

with Training amount 1 System

To Whom it May Concern

We, Oscilloquartz SA office at Avenue des Paquiers 1 CH-2072 Saint-Blaise Swilzerland . the representative of NTP
Server Brand OSCILLOQUART? madel OSA-5422, hereby appoint  ALL Telecom Co. L.td.. headguarters office at
46 Sof Phetkasem 24, Phetkasem Road, Pakkhong-Phasricharoen, Phasricharcen, Bangkek 10160 Thailand, as our
to supply our Bid Purchase and Installation NTP Server System NETWOEK TIME PROTOCOL (NTP} with Training,
modet OSA-5422 Brand OSCILLOQUARTZ made in Switzerland / Germany to Aeronauticat Radio of Thailand Lid,
in response fo the invitation etler number KorPor.BorTor e-h 168 / 2563 issue dated on Augtist 18, 2020 the tender
for “ Bid Purchase and Instalfation NTP Server Bystem NETWOEK TIME PROTOCOL (INTP) with Training”

We commit to provide full support to Aeronautical Radio of Thailand Ltd. through our authorized distributor until
completion of the project and wil pravide support for {he equipment, material andior software, Our support will
cover delivery of equipment and/or software and/for system, installation, warranty, maintenence and repair,

All products suppfied by OSCILLOQUARTZ are brand new (i.e., those system and/for equipmient and/or software
have never bean used in any other installation and have naver been re-conditioned for any purpose).

We further siate that the proposed products are currertly in production fine and we have no plan to discorkinué
them within 2 years after final Acceptance Test date or in the near future. \

Cseilloguartz 54
- \f\ R -
e
Y ¥ T e 3
Jean-Francois DUBUIS , Tang H‘égy Er
VP Sales Operations & Partner Pla nning OSA Finance & Commercial Mgt
Dscilivtuartz 54 Deamche Fack AG, Frarkiar 34 Durdds Branch R U Hesdgsrters
deene dex Pirares ¥ Lusmorres Sarogn j ALVA Coted Netaoriing SE
CHI72 Sare-Bie Lranasirange 8 Camgus Barinsriad
Eaitouriang PO Bon 3804 Frawhoforsrmued s
Phore +H1 2725 88 202 Zurch BESE Marimaried § Weanichy
Far o1 22T L% Garpary
gt lngart oo Phirer +23 89 85 0y
Stasferd Setierners ey Fag +A3 898 08,

VAT Ny CHEAFI AR S8 5w Coder DEUTCHITINY

Corernersial Raginer CHE-P 25553 Lot Cioaring: £780% BEOS0RERE
St Code for US BETREEAL B0 NS
et Coda for OHF DR =N 0223
St Code for 3 ol cumangiol “\‘ O

BT A n-(




AOSCILOGQUARTZ

S BITVE, Cornpiry

Confirmation Letter

Date: 27 August, 2020

To Aeronautical Radio of Thaitand Ltd.

Tender No.: KoerPor BorTor e-b 168 / 2563 issue dated on August 18, 2020

Project: Bid Purchase and Installation NTP Server System NETWOEK TIME PROTOCOL (NTP)

with Training amount 1 System

To Whom It May Concern

We, Oscilloquartz SA office at Avenue des Paguiers 1 CH-2072 Saint-Blaise Switzerland , the representative of NTP
Server Brand OSCILLOQUARTZ model OSA-5422, hereby appoint  ALL Telecom Co.Lid.. headquarters office at

46 Sui Phetkasem 24, Phetkasem Road, Pakkhong-Phasricharoen, Phasricharoer, Bangkok 10160 Thaitand, as our

to supply our Bid Purchase and Instaliation NTP Server System NETWOEK TIME PROTOCOL (NTP) with Training,
model OSA-5422 Brand OSCILLOQUARTZ made in Switzeriand / Germany can support as the following feature ;

Technical Spedifications

a.& O8$A-5422 Built-in monitor display can show time, date , month, year and sfatus receiver signal from sateliite.

5. @ Shall be have Synchronization NTP accuracy in comparison UTC, NTP will be siower or faster UTC during O
10 50 nanoseconds. :

o.#0  Shall be management by Command line, Web Browser and SNMP.

s.aa;  Shall be suppost coding to secure data type MDS,

Csclloguartz SA

o : . ALL TELECOM CO. LIP.
B ‘xf,: }/"4 . «;” % s
o JLEE {
" Sean-Frangois DUBUIS Tang Hudy Ert
VP Sales Operations & Partner Planning OSA Finance & Commercial Mgt
Decillonuarty 54 Dt Bk 26 Fraridint 534 Zamich Branch Aanien OF Hewdguanees
Averi di Paguers 1 Lugtarer Servoe AlrE ol Negaceking SE
THTE SreBate Urznastese 9 L dlarbratiad
Sattmeriang PO B 3804
Fhome <4132 782 35 88 HO2Y Zurgh

Far +AY32TER SRR
winvoicHoguer o
Stamdars Saderant unurions /
VAT o CHESLER 58S St Coder DEUTCHIDON
Commercid: Ragates (HE- KR EE 38T Local Cearng 5780
Swift Code T USD: BETRUERSNEY
S Cindle Sor UM, DEUTCHEDON
Sl Code T 3 oter tjmencen

h:nﬁ‘-(




QSCILOQUARTZ

A ADA Camasty

Date:

To,
Tender No.:
Project:

Record of Supply

27 August, 2029

Aerenautical Radia of Thailang Lig.
KorPor,BorTor e-b 168 / 2563 issue dated on August 18, 2020
Bid Purchase and Installation NTP Servar Bystem NETWOEK TIME PROTOCOL (NTP)

with Training amount 1 System

To Whom It May Concern

We, Oscilioquartz SA office at Avenue des Paquiers 1 CH-2072 Saint-Blaise Switzerland , the representative of NTP

Server Brand OSCILLOQUARTZ model O5A-5422, heraby appoint

ALL Telecom Co,.Lid.. headguarters office at

46 Sof Phetkasem 24, Phetkasem Road, Pakkhong-Phasricharoer:, Phasricharoen, Bangkok 10160 Thailand, as our
to supply our Bid Purchase and installation NTP Server System NETWOEK TIME PRCTOCOL (NTP} with Training,
model OBA-5422 Brand OSCILLOQUARTZ made in Switzerland / Germany 1o Aeronautical Radio of Thailand Lid.

has been installed and used successfully in the foliowing system as detailed below.

Type of Custamer Country Date of Supply Oty Type of Service
Equipment
1} OSA-5420/ 1. AeroThai Thaitand July 2020 13 State Enterprise
0OS5A-5422
2) OSA-5420/ | 2. CAT Telecom | Thailand February 2020 11 Telecom Operator
0SA-5422 '
3) 0sA-5420/ 3. TRUE Thailand May 2019 4 Telecom Qperator
0SA-5422
r 3 2 g
Oscillogquartz SA T
e // C ALl TeLecom ¢o, 47p,

" Jean-Frangois DUBULS
VP Sales Operations & Partner Planning CSA

Catiloruarts S84
A P 1
TH-2072 Sornt-Bnsse
Sarizeriang

Fhoew, +8] 32 T2 55 58
Faw <132 722 88 58
s Dsclinguartn oo

VAT Moo CHESARIE 583

Copversrmial Regichar CHENTR SIS 808

g'ﬂn)'\l/

Tang Husy Eri
Finance & Commarcial Mgt

Bewtzchs Bank A, Frarkion 34 Burich Branon
Susomer Saey
Urarnaaranse 3
B0, Bowe 2858
B2 Zuren

Switt Code Bor LSE) BATRUZESSN
Swlth Cods for 045 DEURCHEZ \{




Uty saadimianan 49096 ALL TELECOM CO.LTD.
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46 DLWISTN 24 trRuaneagsnn el wen Bty npavms 10180

e 02-868-5615. 02-408-8513, 004-224-5481 wilnd : 02-457-2371

WinTR Service ana Support

I osRdineaen e adeel 46 guwnouy 24 oudmTnney waanneasa iy

WA AT Njenwe 10150 Wi 02-868-5615

o ] #H ¥
WEW BN RSN

1, msfalisfe 8
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8. N3 Upgrade new software

7. msfinausn

8. Fasle Aruiad fefanstinstood-224-5481, 004-414.290¢
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