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EFAME(NTP AtH)zt o1 e

GNSSEEE AlZl BE 20|, NTPH#E 018, AlZt & HlISol= SHI

GNSS(Global Navigation Satellite System, 2|84 52| A|AH!)

“*-?—I AAE2 X|FAIE S0l Tl 21802 L8 ISZ 2R E
UEl= 2180| QAXIZEL HIFES 018%t H2I5ES Soll 3AHRIC| A
E:Itl AI?I’X‘I EE X:"_T'_ '6".'— Olls'lAl}\E‘".
Zt=9| 21 EL| AIARSS S0l GNSSEtL! 6HH, O=2| GPS,
2{Al0F2] GLONASS7CHEZ Q! G .

« HIEQI3 AIZt T2 EZ(Network Time Protocol, NTP)
(RFC 1305, 5905)
* NTP= HIEQIE Eofl 2= HKIE S7|8toH= ZHEHsH Hie
* GNSS QHH|LI0| HE= EUMHE L1IE°.I ) H [S5HO,
AZtES 712t MHIA JMIE (AlZF B2 JIS)

« NTP= AI2XLHIO|E| 23 T2EZ(UDP)S ARSI Q& Tt
Sehg M4 (UDP 123 port AFR)

Ai X0 J\E‘II A
AE2| A|AR 1 Server Client
GNSS | |
OlfLt | > — o
N i mp |
A o I .
— =) <NTP Server> :wj <NTP Client>
MA I ES=E2] AIAH] oigt Qof 29| i it
= GPS |GLONASS Galileo| BDS | QZSS | NaviC | KPS RLA @ NTP Client= NTP Server0l &=t A2t 23
223 o= 2{AlOt =15 = U= ol o= @ NTP Server= NTP Cliente] 310f A|Zt2 S

289dr | 19954 | 20114 | 20164 |20204 | 20184 | 20164 | 20354
AHH2ZIX] | © X7 PR MR | X | 22XY | A=XF | sHEXY
o4 3171 247| 227] | 307I 47| 771 | 871(0iIF)
FOt4 37M 27H 574 47N 574 3%

® NTP Client= NTP Server2te| A|Z+ X}0|Z 0|25}0d,
KIHA[ZES ALt
- KIGAIZE=[(t—tp) + (t3—t5) 1/ 2

@ KIAIQ| AIZHE AHQ| AlZtat XSS =
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EIAAMEH(NTP AMH)2| 2Hed

01 7

BEelct HESQA AZIC R Qlst &4 H|E £|4 3}

=1

AlAR] 2Hd| SH HOor =H HIXL|A &8 SH
V27 MH[A N EEIA /ZEAL /e
- BISE, Wate Sof HSHH) © AIAR LY 32lo| AIZt 2IZ -

HXHAIE, Mlof, 2, it S2]
’

Web/WAS/DB S9| 224, HM0 =Q Molxtd| 2a[3h HEEt J]AL
O{Z2|H|0|M 21 AlZte] S=alst S0 AlZH E713 = O
=ztM o] \ \ \
N HIAIR] 22| \NOI= A=Y
- EAl ESB S0lIM O3 AIA% - Kerberos9} 22 - CDMAQ| ZQ that 7|x|2 £

OR HE| W¥st [t49 QIZ ZZESH B = FHIQ| Al EZ0t HO
HIAIX] 22|
\ \ \
© OIE MH|A CHIAIR] 2122 CHS CuE
* Unix NFS 212 59 « SAKI2  HIAIX] HZE A =0l - 38, B 39 us
oel= o MdH|A0 o MAC A4 Al AIZHEH X7}, Ik AJAE AIZE E7]31 B Q

278 AlZt ol Xt HIAIKI=

VL BASHs HotM 2t \ \
= Of| 2 \CCTV 28
* CronOIL} Oll2f = Al * CCTV 2o X ZSHoHAH « QIE{Ull ‘WA, MXIXE,
AlZH BT X O 7| AZE{o| EZEAIZ FXFAHH ol
=732 932 AZE=E7I3 = O
\ \ \
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EFRUAMEH =g Al D2{AFS

= | S =S
AR ESUH= AR S SE ES E2

* lus £Z0| F2hd 24 Al, XiM| EIFAMH 1=
« QIE{SIY2 Q|5 NTPAIH SAISI =

EFSAH XExl 2 215282 ZoHoil Chl
- HE, HIESIZ, EFJMH K| OlS2t 11,
Rifoti/RH't CHH| X 2R, TISO| 52 AlA- 5

Cifet T2 E3 X2l 2 2| ClE{HI0|A
* NTP, Time Protocol, Daytime Protocol S9l
I2ES U RJ-45 32 I/F R H =9l

EFRIAHH 161 2 NTP 212 [HS T
- FZ HIEH Y HS ZX], S/W HTHI0IEES SFt
NTP S/Wel 5141 B 2iT30]S 22

EIYAMH 1= 2, RX122|HIE
© PRAIARO| AIZHHRIE, M2, IS
QTN EAQHISE TBI0 £

fa o I i |
a

K|E=ol 2 gl 2ig|
* S/W 20|= 3 7[&X|2ie] 201d =2l
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|7|' E7|2|'°| % IR '|O| ;.Jé'l 01 712
NTP MHE B3t IEST 40| BH| AlZ 5713t s 3
GNSS ¢
OtEfLt stratum1-,  EFAH (NTP Server) st
2ldA01=2
UDP 123 812
@ I L
Stratum 2 NTP Server Stratum 2 T .
o,

l ‘ PoE Network
® i 2 D)
I !s:-;_?_::' é ! ‘ !:-:.3.3 I (0:08-7

NTP Clock NTP Analog Clock

PC/At/ZH| (NTP Client) PC/At/ZH| (NTP Client)

o
I PoE Switch
!"‘:_-'_-)

NVR/DVR

CCTV

% NTP Server <->NTP Client S41 24|
-NTP/SNTP 2 E2 At UDP 1232 urst £ (s}

¥ GNSS: Global Navigation Satellite System
- GPS: Global Positioning System
- GLONASS: Global Navigation Satellite System
PoE: Power of Ethernet

AHE Al 241318 2Q)

Stratum [#]: NTP ServerQ| AIZg 2|0|sHH, Stratum 0 ~ 15 28 7t

¥ NTP: Network Time Protocol
SNTP: Simple Network Time Protocol
NVR: Network Video Recorder
DVR: Digital Video Recorder

SHT © TAIHO INST , ALL RIGHTS RESERVED 9)
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Time Solution 02 HiE 471

Time Solution

MIAI £|112] Seiko Quartz Oscillator 7|& M2 0.01288] AlZF Xt S Eo6tK| RESLICE

MIA &8 B A0 Y2et gelot AIZ 21 2|2 O] AAE 2HO| A 2 Al
eloh AAR— AlZ 22| HZO| ZZE X 244 =Mstst 7| = A2 RI2
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Time Solution 02 HIE 471

ZM0|X|l http://www.timeserverkorea.co.kr

-2 MH|A o I /ZEAL
HESZ THI, &F4, APP 20 X219 ANARLH BR(] A2V & 240 22
getd RA
oI5
*HIAIX] 22| o kerberosQt 22 Q15 TEES0 R -S4
EAI, ESB SOIAl 2ot HIAIX| &2 CDMAS| Bt 7IK[= 5 E&
o -CCTV SHISIAZ EES 2R
'Ef 2MHIS L CCTV 3fBio| X 51702
S2NFS, A MBS S2 BHPCO EEAIZ 571315 27 ‘uS
/dljliOﬂ zQ 43, 2k 82 WEXKMAIAR
|ZHS 7|10 2
2l oo} i
cronOILF GIoFEe Al AlZH ESHE SX| .2g

QB T, TAME, TAAHKO
ANZsS71=tER
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Time Solution 02 HIE 471

AlZ} S7| S X2 2'8ol= B = HOt 0|4 E WXlol7] 2loll EIRNESFM RS
MIAl £1112] Seiko Quartz Oscillator 7|= T2 0.01X9] kl’ Az o{2oX| #ESLICE

NTP Server

TS-2220

OOOo 0o

PTP Server EIdl SSEM S NTP Clock

TS-2910/2912 0 Web : www.timeserverkorea.co.kr TD-450

TS-2950 TS-2914/
TS-2924

SLN-576R

HT © TAIHO INST, ALL RIGHTS RESERVEE 10 ) TAHO INST



EF M (NTP AftH)

02 MIE M

1S-2220

SEIKO

i

O EXI
S

= P2 =2 AR S7I2HHIS: 2AI0IE TCXO
(100ms/day)

= SEl s 4,000 packets/s

= CIUSHEIAAA WIS GPS, QZSS, Galileo, GLONASS

= AFEA ==0(2] Me|d MIS: & B4 7|dh 22| 3

FAIE

= CIet SO ZAl 715 MIZ: SNMP, syslog

= Time Source: GPS, QZSS, Galileo, GLONASS

= "+ 1us (GNSS E2| Al)

= LIS @&3I01E] HEH: TCXO, LI 278 EHE: +100ms/day

= ARZFEE T2EZ:NTP v2/3/4, SNTP v3/4, TIME,DAYTIME
= 015 2tAl MD5 Q1F, autokey

= 20 BLIEI~: SNMP v1, SNMP v2, syslog, SMTP

= LAN QIE{HI0|A: 10/100/1000 BASE-T x 1 EE

= HiS X2EZS: TCP, UDP,HTTP, Telnet, SNMP

= Anti-jamming/Anti-spoofing 7|s XIS

= GNSS QHEIL/HEE: 7|2 XS

PYRIGHT © TAIHO INST | ALL RIGHTS RESERVED
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EFY M (NTP M) - TS-2220 At 0z HE 2

Protocol

LAN interface
Processing capability
Time information
Protocol

GNSS jamming/spoofing
Protection

Authentication methods
Built-in Oscillator type
Oscillator stability
Specifications

Rated voltage

Rated current(Max)
Power consumption
Calorific value
Operation temperature
Operation humidity
Dimensions

Weight

Certification

YRIGHT © TAIHO INST , ALL

Network

UDP/IP, TCP/IP, HTTP, SNMP
1 port TOBASE-T/100BASE-TX/1000BASE-T

4,000 packets per second

SNTPv3/v4, NTPv2/v3/v4, TIME, DAYTIME

Yes

MD5 authentication, autokey

TCXO
+/-100ms/day (+25°C)

AC100~240V+/-10% (50/60Hz)

0.12A
oW
22ki/h
0~40°C

20%~80% RH (no condensation)
425 .5(W)x280(D)x44(H)mm (projections not included)

approx. 3.1kg
VCCI-A, RoHS

GHTS RESERVED

Time synchronization

Time source GPS, QZSS, Galileo, GLONASS
Correction accuracy to UTC +/-1us (GPS synchronization)
Leap second adjustment Automatic

Daylight Saving Time supported

GPS receiver

Input level range 15dBi~50dBi
GNSS Antenna(Bundled)
Operation Temperature -40°C~85°C

Operation humidity 20%~95% RH (no condensation)

Dimensions $66.5x47 5(H)mm

Weight approx. 150g (0.5m cable included)
GNSS Antenna Holder

Dimensions 103(W)x92(D)x116(H)mm

Weight approx. 370g

97 TAIHDO INST



EI M (NTP AltH) 02 TiE 27

1S-2560

ahds [ g

L
2 1d8S EFYAH
o IS o~ | - (=) = .
el 0153t NTP INZ! X2| 52 S [HE g4 AIZI stojdIE B

z2 5% =2 7l5
- MBI =2 A|ZHS I3 HIS: @A3|0/E OCXO (10ms/day) | | = Time Source: GPS, QZSS, Galileo, GLONASS
- K2l 52 CHE g4 9 X2l 0|53k 10,000 packets/s " S £ s (GNSS £21 Al)

&0|Sztel T HIE = LR @413[01E] #EH: OCXO, LiE &8 MUL: +10ms/day
= CIFSHEFYUAA HIZ: GPS, QZSS, Galileo, GLONASS & - AlZFEE I2ES: NTPv2/3/4, SNTPv3/4, TIMEDAYTIME
NTP A X[ 2 = Q15 WAl MD5 215, autokey

" AkEX==012| BAS MIS: 8 Hater 7|2 Hel X - ZH0H BLIE{Z: SNMP v1, SNMP v2, syslog, SMTP

N NN « LAN 2IE{H[0]A: 10/100/1000 BASE-T x 4 EE
" LI&eh S0 ZAl 7IS HIS: SNMP, syslog - HIZ ZRES: TCP, UDP, HTTP, HTTPS, SSH, Telnet, SNMP
* Stratum1~15 At& 7ts = Anti-jamming/Anti-spoofing 7|5 M2

= GNSS QHEILI/H212: 7|2 RiZ

PYRIGHT © TAIHO INST | ALL RIGHTS RESERVED 13 ¥ TAIHO INST



EFQ AMH (NTP M) - TS-2560 Ak

02 HIZ &M

Protocol

LAN interface
Processing capability
Time information
Protocol

GNSS jamming/spoofing
Protection

Authentication methods
Built-in Oscillator type
Oscillator stability
Specifications

Rated voltage

Rated current(Max)
Power consumption
Calorific value
Operation temperature
Operation humidity
Dimensions

Weight

Certification

Power Redundancy

COPYRIGHT © TAIHOINST , ALL

Network
UDP/IP, TCP/IP, HTTP, SNMP
4 port 10BASE-T/100BASE-TX/1000BASE-T

10,000 packets per second

SNTPv3/v4, NTPv2/v3/v4, TIME, DAYTIME

MD5 authentication, autokey

+/-10ms/day (+25°C)

AC100~240V+/-10% (50/60Hz)

20%~80% RH (no condensation)
425 .5(W)x280(D)x44(H)mm (projections not included)

approx. 3.5kg
VCCI-A, RoHS

Time synchronization

Time source GPS, QZSS, Galileo, GLONASS
Correction accuracy to UTC +/-1us (GPS synchronization)
Leap second adjustment Automatic

Daylight Saving Time supported

Pulse output

Input level range

Operation Temperature
Operation humidity
Dimensions

Weight

Dimensions

Weight

Output interface
1PPS
GPS receiver
15dBi~50dBi
GNSS Antenna(Bundled)
-40°C~85°C
20%~95% RH (no condensation)
®66.5x47.5(H)mm
approx. 150g (0.5m cable included)

GNSS Antenna Holder
103(W)x92(D)x116(H)mm
approx. 370g

97 TAIHDO INST



EF) A (PTP M)

02 HIZ &M

1S-2950

“ SEIKO

Wed Jun 18 18:88:59 2815

ol O
e

=
Clokst 3t

O L

i
24
o

=
ze 53

= AU ARFSI2HNIS: 27 OCX0 2&[0IE M2
-OCX0:400ns/5Hrs, 1.5us/24Hrs(Holdover B2 T)

= M2 20EUS, 28,25, T, 0|CI HIES, loT

= Z3: Black Burst/Tri-level Sync, Pulse(1PPS, 10MHz)

= PTP Profile: Default(EEE1588v2), SMPTE ST 2059-2

- e E A2 ds:
- PTP: 128 packets/s, Delay Req.: 16,384 packets/s
-NTP: 14,000 packets/s

3t Agh B|CIHIE Hgl, T

/
OlM 28T AlZE S71=t0 g

ZF2 |

oiIr

= Time Source: GPS, QZSS, Galileo, GLONASS

= ehd:<100ns (GNSS &£2| Al PTP)

= LIS 2AI0IE] HEH: OCXO, LI &8 ™ + 1ms/day

= ARZFEE T2EZ:NTP v3/v4, SNTP v3/v4, TIME, DAYTIME
= 015 2tAl MD5 Q1F, autokey

= 20 BLIEI~: SNMP v1, SNMP v2, syslog, SMTP

= LAN QIE{I{|0]A: 10/100/1000 BASE-T x4 ZE (PTP1 XE)
= HIZ T2EZE: TCP/IP, UDP/IP,HTTP, Telnet, SNMP

= Anti-jamming/Anti-spoofing 7|s XIS

= GNSS QHEIL/HEE: 7|2 XS

SHT © TAIHO INST | ALL RIGHTS RESERVEL
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NTP CIOCk 02 HIZ A

102 NSOt AIZt EE

Mjru
ofm
<=:=I-
>
JN
oA
HT
Mjru
b

NTPAMHZ 2E| HESZ

SLN-1006W SLN-576R

1= Mg 1= [0 =
SXtAM/37] = White /100mm(Al/£), 57mm(X) SXtAM/37] = Red /57mm(Al/£), 38mm(X)
dqer = S7|:201X0[6LHIS7|: £1X/ AT = S71:x01X0[5HLHISY|: 15/
THAME = AT0[EQIE IR/ ERAR(HHAH) THAME = AT0[EQIE IR/ ECAR(HHAH)
S71EtEE - NTP(8712tZ10~999 %) S713HEY - NTP(8712t%10~999 %)
NTPAH & = ZX|CH4 AH NTPAH & = X|CH4 AH
SNMP = MIBv2c/Trap v2 (XICH 2 AH) SNMP = MIBv2c/Trap v2 (XICH 2 AlHH)
HIS7| &2 - "“"EHIEZ TA| HIS7| 22l = ""FHEZ TA|
el = PoE (IEEE 802.3af =&t) e = PoE (IEEE 802.3af %t)
2HIHE = XIH7W 2HE=E = X[IH7W
2Z 2 /&L = -5~50°C/20~90% 2F 2 /& = -5~50°C/20~90%
37|(WHD) = 610x176x42mm 37|(WHD) = 405x126 x42mm
- = 92f2.0Kg s = 9f12Kg

16 TAIHO INST



NTP Clock —NTP Clock Al

02 HIZ &M

Dimension

Weight

Material

Shape

Mounting

Number of Digit (Height)
Color of Digit

Display format
Brightness

Viewing distance

Power supply/Consumption

Op. temperature/Humidity

Protection degree

Free run

Internal quartz accuracy
Synchronization
Number of NTP server

SNMP

SHT © TAIHO INST | ALL

SLN-1006W

Hardware Specification
610mm(W)x176mm(H)x42mm(D)
Approx. 2Kg
Case: Aluminum, Front panel: plastic
Single-sided
Wall-mounting (wood screw attached)
4 (100mm) + 2 (57mm)
White
HH:MM ss (12 or 24 hours format) / DD.MM.yy
Automatic or manual adjustment

40 m

Software Specification

PoE powered [compatible IEEE 802.3af] / 7W
-5T to +50TC / 20-90% RH
IP 54

Yes

+1sec / day (without synchronization)
SNTP

Max. 4

MIB v2c / Trap v2 (max. 2 servers)

GHTS RESE

ED

17

SLN-576R

Hardware Specification

Dimension

Weight

Material

Shape

Mounting

Number of Digit (Height)
Color of Digit

Display format

Brightness

Viewing distance

Power supply/Consumption
Op. temperature/Humidity

Protection degree

405mm(W)x126mm(H)x42mm(D)

Approx. 1.2Kg

Case: Aluminum, Front panel: plastic
Single-sided

Wall-mounting (wood screw attached)

4 (57mm) + 2 (38mm)

Red

HH:MM ss (12 or 24 hours format) / DD.MM.yy
Automatic or manual adjustment

25m

PoE powered [compatible IEEE 802.3af] / 7W
-5C to +50C / 20-90% RH

IP 54

Software Specification

Free run

Internal quartz accuracy
Synchronization
Number of NTP server

SNMP

Yes

+1sec / day (without synchronization)
SNTP

Max. 4

MIB v2c / Trap v2 (max. 2 servers)

97 TAIHDO INST



NTP Clock

02 MIE 47

NTPAHE 2E HIER3

3=
Wit 22|12 0|93 Eel=

Time Display TD-450

HTO© TAIHO INST , ALL RIGHTS RESERVEL

37|(WHD)

Cx-

SHS F7
=
S

|IHO = MSHOtAIZF EE
= EIJCIA S0}
AHILIE

= 7 MIJHE LED(Orange /57mm)
" LED EAIS(3S =4, o3, M) HE(2IA)

S70:+15%/4
U2 |5(QE TH|Y) / ZREAENFHAHH)

= NTP (87123 1~120 &)
= X[CH 3 MH
= LED light, Buzzer sound

= ®3.5mm stereo mini jack (mono)

= MIBv2c/Trapv2
= PoE+ (IEEE 802.3at &3

AC (AC100V ~ 240V (+10%)

= 13.5W(PoE+), 14W(AC Adapter)

= 0~40°C/20~80%

= Wall-mounted (no mounting bracket)

= Rack mounted (with mounting bracket)
= 370x200x60 mm

= 2F1.3Kg

TAIHO INST



NTP Clock - TD-450 At

02 HIZ &M

Network

LAN interface
Time synchronization interval

Display

Numbers of servers to be accessed for
synchronization set-up

Oscillator stability

Time format

Alarm

External speaker output
Monitoring

Notification e-mail

Remote command

YRIGHT © TAIHO INST , ALL RIGHTS RESERVED

10BASE-T/T00BASE-TX 1port

Adjustable between 1~120 minutes

7 segment LED
(digit height: 57mm, orange)

Maximum 3 servers

+15s/month (+25°C)

12 hours or 24 hours

LED light, buzzer sound
®3.5mm stereo mini jack (mono)
ICMP echo x5, SNMP traps x10
10 e-mails

RSH

19

Rated voltage?-Note1
Rated current

Power consumption
Calorific value
Operation temperature

Operation humidity

Installation style

Dimensions
Weight

Certification

Specifications

PoE+( conforming to EEE802.3at),
AC adapter:AC100V~240V(+/-10%)

0.26A(PoE+), 0.23A (AC adapter)
13.5W(PoE+), 14W(AC adapter)

48 .6kJ/h(PoE+), 50.4kJ/h(AC adapter)
0°Cto40°C

20%~80% RH (no condensation)

Wall-mounted (no mounting bracket),
Rack mounted (with mounting bracket),
Desktop holder (option)

370(W) x60(D)*x200(H)mm (projections not included)
approx. 1.3kg

VCCI-A, RoHS

-Note1 : 24| 22|22 PoE + £= AC O{HIE| & MEIS & USLICE

97 TAIHDO INST



NTP CIOCk 02 HIE &M

NTPAMHEZ 2E HIESIIS Soll AL BEE F7IHOZE NSO AR EE

SCN-300J NCA-3002

kil

sl i
- 12 o
\11 1/
“ 7
~
0 -

T2 SMILEE 2= SHILIE
BET = 37112012 0[6HHIS7]: £3 X/ gE: = +20%/4
THIYME - ZctAE(QE Q) S2I(HHAH) OHIYMHE = EctAE(QIE Q) OFF Z(HHAH)
S7etgE = NTP(S5712t210~999 %) S0t EE = NTP (3712t 6AIZE~ 152
Hel = PoE (IEEE 802.3af &%) 2Mai - [EEE802.11b/g/n (2.4GHz)
AHHY = KH4W Hot = WPA2-PSK(AES) = WPA2-EAP(AES)
22 = -10~55C Hel = U2 AA X6 (HX|4EH: 2f 5)
3| = 315 xD43mm HHE{ 2] = AE EX| HHE2] WA OFE ZA,
=g = 2F0.9Kg AD0T SNMP TrapQ 2 2!
2¥2r - -10~50C
37| = ©310 x D60MmM
T = 2f14Kg

SHT © TAIHO INST, ALL RIGHTS RESERVEL 20 9F TAIHO INST



02 HIZ &M

Sy
Z2F2HIMA
<=,=” [HoI0|Z2 3 D
Sy HEEIRER @ Hop Ay
- REPUBLIC OF KOREA AIR FORCE \ % 4

KOREA COAST GUARD

e o X5i-5

=l B WAL GIMPO INTERNATIONAL AIRPORT

SF3IA
Q g5 1|ES

O KDBAIE2Y

ﬁmncheon Airport

@ S99 =EE

NATIONAL 110 RESCUE HEADOQUARTERS

& z32w

‘-‘I

@ toss =iy

I

3’2 D)1 H oo R4

mocC

COPYRIGHT © TAIHOINST , ALL RIGHTS RESERVED 27

O Z=o2me)

q
Kv-\D SlxasAlagH
KOREA RAIL NETWORK AUTHORITY

By R -
TN W

DRI YSA

JEOPR\

=H[IEE

() starus

A

w
$c]0f| XO}Ojof| A

{
SK”;I;‘oadband

00
@®CELLTRION

@ o201 K| 2Tk
KOREA ENERGY AGENCY
e
Ksro'’

FUNSTUSS

[& 224522
THE EXPORT-IMPORT BA/ F XOR

BANK OF KOREA

97 TAIHDO INST



02 HIZ &M

2
o

o
-‘q "

LJ
S MeszAn

Y KERIS EEREUFLIEY

5]
©

AR A g

1
=

SEJONG CITY QFFICE OT EDUCATION

ME

) O

OWE EHNETROACUTR

&

Mot e g

x4
o

JEDULABUKIDO OFFICE OF EDUCATION

HEISE WS

B

TEYINAY

Ciadini ™S
Stonk’
3 A".'

\
N

O BYHE

3

871%=

SS=FE

KO

A 230

g9 Al

DAEGU METROPOLITAN CITY

V/ Skl

BEt
-
Chungcheongnam-do

’(,
=

Q
s
*“%

K0 KO K0

< X

0 = [

Hr d ok
e I
P g N
Ari | 2 :

o2 (I
G Q

&0 o)

- it

Ho o

T =<

K0 ar ar

S

IO i

B M0 O

s

Kio

it 5

mow ¥

5. I

G :

»

Mo Fo GO
| 5L
Ko O
o
P A J0
Xi 9

KO

ol

23

;|

_ZO

AFEA|  AFRA
©HEIN 44

KO
3
oJ

ilg

(=]
® Fora
=" BUAN-GUN

TAIHO INST

22

VED

GHTS RESER

ALL



02 HIZ &M

gognug
Al

Yeoju-si

Oz

YEONGYANG-GUN

E%,E;A[(/("”
L]

P7 el
Icheon

</ Y8,

Jindos NE2

Rk
EHA
Caty of ChunChaon

SpAIA|

Hwaseong

COPYRIGHT © TAIHO INST , ALL

AGHTS RESERVED

rhisels Ahss S

Karea's Ecolegical Capital, Buncheon

oA U A

YEONGIU CITY

S ANYAL T

e Nampo. Ulsan Merapaltan City

23

ngNYANG

ﬁ: Star STA
Woang Choon
28

L

L Ky g S

ks
d;rgfeong
<

zwmyiwn‘k}

Ho 0R 0 ro
= r O 09
ot > gl >
19 o o o
>

lo
0x
M

02

97 TAIHDO INST






2|AF 72 03 81t 470

@EIO|Z2UAEE
20054 8212 412 0f2f DH0IA 74t (Value) & HIZ3HT 018 S3t NHAZX|SE MHIA MBS DES 511 ABLIC,
Al MHI2 / Cloud AHIA / IT MHIA / &=2440] D2 QU= IT 719 LICt,

U= X U=
ArH 0l CHSt OfsHRt 7|3, IT M E QIBES HIH O =Z 10| B Sfefit 7HX| &S Szt gLICt.

{0

l

* CHEXL 83| 3
- 22¢E 20054 8E 1Y

oo
bl
rd0
1>

AS5E(H=I21151Y)

-OHE 45299l (20234)

S NEA| 7251 CIXIZE 332 55,804
(2SS, OIHMHIX EZIEIR| 2X})

‘EHS  T.02-6271-9788 / F. 02-6271-9789

* 2HI0[X]  www.taihoinst.com

COPYRIGHT © TAIHOINST , ALL RIGHTS RESERVED 25 TAIHD INST



03 2|At 274

2005

2006

2007

2008

2005-2009

L M7 QIS IS

Lo =

(QIEHZ:M200804001312)

« TAH|O|EF AL

2009

COPYRIGHT © TAIHO

* LG CNS &=ZAt

« UE NO|TEE MR} MEFH

—1 1
HEEA MZ

NST, ALL RIGHTS RESERVED

El0|= 20122 1 9 YEARS

2010

2011

2012

2013

2014

2016

|{\
Recl

2010-2016
2017

* LGCNS BHAF AT
* OIfS&C TEAN MEL A IS

« SKC&C HEA 52
- HHEAZAIY SZ2(H20145953)

[} Sy e)

2018
2019

2020
2021
2022

LGCNS SEZ S EZAL A

« INNI-BIZ 7|EMH (B A7 |HHE
(M120103-004223)

< | oA AR
(Br2ArA7 =275 H3|)

I

>
>
~ oA

"QAT|E ZAAI AT U T
E'é‘{ ==
| o=

* CILHREOf|HH AL

. UEHUT| SAAYRE H7

2023 -

- QSIS 718t LK sEE RS 7t
=
=)

=

=

L ADIEE HNM2|" S5 S
C SHHPAALY BN 5=

26

AN N

2017 -eir

 Microsoft Managed Partner(Silver

Competency E5)

P DBLESE UAI|Y OIS

* Microsoft CSP(Cloud Solution Provider)

Partner

« 'RSM A E 0[S0 ADIEE

SAI(MCU)' 8] 52

UlPath Business Partner
HOIH E2tRE SHETEH AF

71 71

>

Q
Pal
N
ox
ol
==
i)
oin
Jhu

71478 URL API AH]

>
ol

=

IS8 TISAERI OIS0 2 ) S5
TDS HHALME

N

ol

In

e

2
o n -
BT A A U S5 52

§¥ TAIHO INST



-,|:-.9. J_'_,—I]Ikl' 03 5|AF A7

HYUNDAI
() wsmamicT SK ey | (G weres AutoEver

B Microsoft ShHh ey Ry @ LG3Ioim| () HANJIN

e Huuwwos  ® tsis eI

Sarermxar3ao)

SEIKO © zoxusy .‘ DBInc.

SEIKO SOLUTIONS INC.

COPYRIGHT © TAIHOINST , ALL RIGHTS RESERVED 27 TAIHO INST



—I—EIE 03 2|AL 2

aEENy
s Yy

. .
...lll“

oY
08
]
ik
Uz

7184

* Al, Vender BIZ &7
- M71EX|

02 oY oY
? 02 0%
e
o

Pal
10

A
Jtot

om pm gm

Digital Exchange Digital Government Digital Weather Digital Future
MEZS At s AtgiEs L

< TS1E (28 MZ MH|A) « TS 2El(Z&) . [TS 3EI(7|4 715 X|Z]) - AIBIZE (M%,0CR)
- ITO1E (B8 X AHIA) - ITO2E(33&) « [TO3E (714,712 KI7I) * Newtech BIZE

(RPA, Microsoft Hotel)
« Solution BizZ (EFUAH HIAIR)

COPYRIGHT © TAIHOINST , ALL RIGHTS RESERVED

28

97 TAIHDO INST



03 2|At 274

B
ro
ujo
oK

-

<4

TAIHO INST

32

119

304

Q|Z%/Freelancer

29

14

74

ED

121

129

COPYRIGHT © TAIHO INST , ALL RIGHTS RESERV



AIASH: IT Service A (ITS) SENES

System Integration

1 TCO(Total Cost of Ownership) &z "

E|1HO| AA— A/ "

FEIO|22IAE =

[e— S I °
TS| ZHAIT} 0l20| 2CHEHE SIoh ZH AT ystem integration
XF22tEl SIMHIAE MISot USLICE.

=8¢ M=
ot 2SS0 Tt HE TS0 i3 27E ISR Hststn o¥, B, WY, 717, 3F3t, AL,
oM, 7I0| Br2IH0F & HEAIAHO| FRo HEME HS SiHED 7= Sl A2 HE RS % A0ES
Q&LICE
0l0l QOZ = AIARO| WHIAS Taf5t0] HSshe HIXLIA 5_ ofl £ty
O [ISE 4 Uk AARO| 1X0| 27|, 2 HEAIAH 2t0| 71Kl
CI7IZ St WEO| 2 AlLNSt sHe AIAH, THO| AIISHT} HIXLIA
H2he RICE 28H L AlARI0| ZOHOR BeRLICt
osiaiol ofs MH|A Y SSAIY

00l ®EIO[2IAE= 40| FRE 26t e £/Xe| E2U S e = HMEy|2 2Ha7|2t
% OfLI2t T2 AVIo| 2] 252 Qo AFO| AIAY 47|, T, 282 SMES JIEFEHH '
HIZ6t0] 71200 WEsH0 Ofst M2 AAS & 4 U= AAY 1S XY = A== S FTAMY
st QULICE

GHTO© TAIHOINST , ALL RIGHTS RESERVED 30 ¥ TAIHO INST



Afieicd: IT MAINTENANCE AFZ(ITO)

ystem Management

03 2|At 274

®E0|= 2l _E =
Sl AH|A ?.h".’ M°I AI*E“ T HAIsHD, ASE

I*E"°I H 2HZ 2Jgt, SM(System
Management) MH|A % NISELICE.

SM AMH|A= DA £1H2| 7|s1t CHEet HE MISsH, 224 270

EZAF|= TE MHIAE MISYHEMN DAL SHAIAR 2 JHKIE
=0 E&ILICL

JOZ4ALO| CHet et 240} HAKQ S FAIEs MH|IAZ AAR 85
g2 EHot0], SHot= IT 28 Hat0l| RS6HA HME2ZM 1ZAL
Hab A ARO| 21Kl 231t 71888 B0 SSH2ZE JIZAS|
QAFHO| D 2|l AIA™ 2FS KIELICH

L5tRE EME PEO|ZAAEE DZHO|A|

SAlxHo %8 591 HBEE ¥ 20 IS

AAE IHE 7St 2
2=50|1 M=

ol
= 71—

HYoH =2 AL

T'T'.oﬁ 0

SBAIARIHL

=
llx_lq.AIJ\Eil 7HH|' al
e-Biz &%l

2 JHM QbEE
HiolEd 22|

LM71=X|E
M= U 32
AM7|& Platform

A M| A
AAR! 0|8Xt B
710/

37

97 TAIHDO INST



ol A= jo 03 ZIAF £7H
ARHAGH. sEMA
ChatBot (3H£) N RPA(Robotic Process Automation) ~
ChatBot(3£_EIZ2)S ! OIE|HO|A A0jIAl 74! Ea RPALS S/W 282 3 Al7|&
AI(QIZXIS)OR AR} MBER8H KISH [fst ZHE LICH 2 HIZLIA Z2NAS %2
Web E= 29 SNS HAIKN MZEGIRQE, HO|ALE, XHH| HIAIK S)o ot 2otz ZEM|A XS

HESIH AFEE & USLICH
TSt O 2 o0 DS HEfot0] SSZZ 0| AFEXH BES Ol

ocoo=
ASLICE,

ot 7=

/

.
MS Power Automate

Hl-EX‘IO| O-II:IOI 7|'_}I\_ RE ’:[H |

PowerAutomate& %*%T.f 22 XfEef FsHOZ

(271501, L&, 2443, 3K AFE, ZH 5921, 2X|2HH §),
Che/HEE X0l %12: S/W7t CHHISHD, @15 SEtt= Insight £
Power AutomateE 0|&ctH 7|Z IT A ARIC| HZFOILE

27t IHLei0] AtsSet 2 4~ USLICE

/

b ZH| 230 B AR ®LICH

518otX| SSELICE NIR.Server

TS-2220

Azt £7] SUK|Z LAISHE DE HOH014E WXISH| QIsH EIIRA He2

MIA|l %#|122] Seiko Quartz Oscillator 7= B Z 0.01X9]| A|Zt @AtE

TS-2560

=~ XL
PIRServer  Ejl £2M g=x  NIRCock
TS-2910 0 Web: www.timeserverkorea.co.kr
TS-2950 | s
L] /0087
AN %
COPYRIGHT © TAIHO INST , ALL RIGHTS RESERVED 32 WY TAIHO INST



04 =X




HOIRAI=E

2EM i W "‘.ﬂ‘m

TEMEHTE ST i 0 |28 itx]

E E!IEI?:H*!
PRI s e
FRUME] :
Pty o
Egﬂ.m SEEeR
Em_giﬁ
o REke
B oome
%, : uiﬁﬁﬁmmr
%
9
Y
KIoHE 0|2 A|
9 [H2iol S M THETD 5 148
e 2AZ2CKEHAYE 258 3HETL TH 148

COPYRIGHT © TAIHOINST , ALL RIGHTS RESERVED

FEI0|2ULE

EEHZA I NSEEA FEALXZE33Z 55(FES)
O HMIHIK EZIEFR 24t 8& 804=
KH: MSEBA LER =S 197-10

et 02-6271-9788
A 02-6271-9789

25M PECIXIE £ ZMI0IX] www.taihoinst.com
en 1)

www.timeserverkorea.co.kr

HA O[S A|

- 5618,6411,6511,6512 A&ty RY St EE 52
+5536 CIXIZLE TR §FE otk & 62

34 9 TAIHO INST



S AFRILICE.

€ EIYE=2=M H|ELIA 29] s2ME RFH g4 st 010 3764 0213 0l jyyoon@taihoinst.com
248 E|O|qF At A3 01021252929  0lHY ykchoi@taihoinst.com







37



38



Wieight [spprowmate) kg | 65kg | 36k | 6.5k
Cenificates VCC-A. RoHS | VCCH-A. RoHS. PES | VCCHA, RoHS | VCO-A. RohiS. IPE5
Opticnal Accesoories Multi GNSS antenna, GNSS antenna pole, GNSS extension cable, GNSS amplifier, GNSS arrester SEIKO
SE

#1:The holdower accuracy, varying with the owcillater instalked In this product, & as follows.
Regardiess of the model a commen accuracy b achieved with the sefected oscilator
OCXO0 Type-C: 1.5 hours / hours

& /% howrs /1 hours

0CXO Type-A:
# 2 Support for IEEEBO2 TAS-2011 (gPTP) is available as an optional feature.

#1: The masimum number of sksves is limited to 128pps for up to 32 nodes, 64pps for up to / ‘\
&4 noces, and 32pps for up to 128 nedes. f \
#4: The massrmum number of slaves is limited to 128pps for up to 128 nodes, 68ops for up to 9 \
256 nodes, 32pps for up to 512 nodes, and 16pes for up to 1024 nodes ‘4\ /
* 52 For use with AC240V an asplicable power cabile is necesaary. J
Model Nurnber Format Exampie) TS-291X-YZ & nage when 15210

attached

X=0:Copper Ports x 2 X=2:$FP Portx | +Copper P 1
¥=1:0C Pawer Madel Y=2:AC Power Model 2=0:00X0 Type-C Z=2:0CXO Type-A . 1

TC 00N
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In modern society, ensuring efficiency, reliability, and safety in critical
infrastructure depends significantly on precise time synchronization.

Seiko, with its proven track record as a PTP Grandmaster Clock provider in
the mobile carrier industry, offers high-precision time synchronization
solutions across various domains.

sxaPTE g p

e Broadcast =

i niam 1
IntersBasestation
o W
YAChTONIZationif o

<L

Jo?
- e

Seiko's GMC is the exclusive solution for meeting high-precision time synchronization needs,
offering flexibility in selecting the communication interface and indoor/outdoor models to

suit your deployment environment.

Seiko's Time Server Pro, series designed with an extensive foundation of k ledge, del nar d-level, high-precision time
synchronization, meeting the international standard PRTC-B req a critical comp for SG mabile network deployments.
# Achieves precise synchronization for 5G network demands PRTC.B, deined in the intermationsl standerd £
® Complies with PRTC-B via multi-GNSS support and enhanced signal reception 1G8272), sets the sccuracy for a Primary

Reference Time Clock [PRTC) device to achieve &
@ Features high-performance receivers with anti-jamming and multipath mitigation | s time enor of within 40 nancseconds relative ©
®Backed by extensive experience in the communication industry and critical m m"’;:’:"“"" e rmecled

synchronization
infrastructure, along with top-notch customer support M PR (il | W nacamconial ok

Indoor Model | TS-2910 Series

Compact model ideal for multi-site base station deployments

A simple and cost-effective model with the features necessary for high-precision time stamping logic.
The indoor installation model, which can accommodate two units in a 1U space, allows flexible selection of power and oscillators.
Saving the device settings to a CF card enables swift recovery in case of malfunctions.

—— —

TS-2910 (AcModel) TS-2912 (A Model)

Equipped with two versatile copper ports (electric) for PTP interfaces. Equipped with one SFP port (optical) and one copper port (electric) for PTP
itable for where all equipment is ¢ lized within the same interfaces. Ideal for wide-area systems that connect over long distances

facility. using optical cables.

40

Time Synchronization System in a 5G Mobile Network

i Fronthaul

w
Backhaul
PP & 5GC
UTC within <40ns o PC
PRTC-8

Centralized Radio Access Network
Open Radio Access Network

Distributed Radio Access Network

O-RAN (Open Radio Access Network) is a specification that opens up interfaces between RU-DU and DU-CU,

emphasizing interoperability with various vendor equipment.

Mobile applications and its time-sync accuracy requirements

Category Application

In addition to the 1.5 u sec precision

TAE*
required in traditional 4G TD-LTE

A+ MIMO or TX diversity transmission, at each carrier frequency 65ns networks, the realization of high-

A | MIMO or TX diversity

speed, low-latency networks in 5G

Intra-band contiguous carrier aggregation with or without 130ns necessitates even greater accuracy

in time synchronization across the

Intra-band non-contiguous carrier aggregation with or

entire network.

B | without MIMO or TX diversity, and Inter-band carrier |  260ns The ITU-T has established a standard

aggregation, with or without MIMO or TX diversity

for the required precision of a GMC
known as PRTC-B, with an accuracy

€ TD-LTE

3pus level set at less than UTC + 40 nsec.

K A Trends in High-Precsion Time and
NTT Technical Journal Vol. 30, No. 11, pp. 44-28 2018

Indoor Model | TS-2920 Series

A 10G-compliant model required for the O-RAN era

Building upon the fundamental specifications of the T5-2910 Series,
this 1U-sized model incorporates a 10Gbps interface to enhance
connectivity allowing time synchronization for up to 1024 devices
and supports power redundancy.

TS-2922 (D Model)

¥ gies for Achieving § Networks,”

T5-2914 and T5-2924

Outdoor-installable models compliant
with IP65 standards

Building upon the features of the ! 5
T5-2912, it is well-suited for use in gm0 %
base stations installed in a variety -
of environments, regardless of

location.

TS-2914/75-2924

Equipped with one SFP port (optical) and one copper port (electric) for PTP
interfaces. Ideal for wide-area systems that connect over long distances
using optical cables.

T$-2924 is compatible with a 10Gbps 1.1

|
I
interface, making it suitable for even 1
broader applications. - b &
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