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4-channel Video Amplifier with 1-CVBS and 3-1080p Full-HD Filters
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TPF144

4-channel Video Amplifier with 1-CVBS and 3-1080p Full-HD Filters

R SKIBKER
k=) THERERE HHEHA FE bR %, &
TPF144-VR -40 to 85°C MSOP-10-EP | TPF144 Tape and Reel, 3000
TPF144-TR -40 to 85°C TSSOP-14 TPF144 Tape and Reel, 3000
TPF144U-TR -40 to 85°C TSSOP-14 TPF144U Tape and Reel, 3000
SIFRHEFY (HRED
CVBSIN| 1 O 7777777777777 10 | cvBs ouT CVBS IN E O 14 | CVBS OUT cvesn[1] O 14 | cvBS OUT
+vS|Z : TPF144 ZlGND HD CH1 IN E 13 | HD CH1 OUT NC| 2 13 | GND
HDCH1IN| 3 %é?(':;';‘e“é'izz) Zl HD CH1OUT  HDCH2 IN E TPF144 12 |HDCH20UT  HDCH1IN E TPEL44U 12 | HD CH1 oUT
wochz N[ 4| | CVSUf0 4 I hpckzour HpcHsin[ 4 | 14PNTSSOP  [41]mpcHsour  HocHaN[ 4| 14PiNTssop [ 11]HDcHzour
,,,,,,,,,,,,,,, (-T Suffix) T Suffix)
HDCH3IN| 5 Zl HD CH3 OUT GND E El +Vs HD CH3 IN E 10 | HD CH3 OUT
NC E El NC NC| 6 Zl NC
NC E Zl NC +Vs E Zl GND
SIFThEE
51 PS5 51 24 FR Thge
1 1 1 CVBS IN SD Video Input, Channel 1
3 2 3 HD CH1 IN HD Video Input, Channel 2
4 3 4 HD CH2 IN HD Video Input, Channel 3
5 4 5 HD CH3 IN HD Video Input, Channel 4
2 10 7 +Vs Positive Power Supply
6,789 | 2,6,9 NC No Connection
9 5 8,13 GND Ground
6 11 10 HD CH3 OUT HD Filtered Output, Channel 4
7 12 11 HD CH2 OUT HD Filtered Output, Channel 3
8 13 12 HD CH1 OUT HD Filtered Output, Channel 2
10 14 14 CVBS OUT SD Filtered Output, Channel 1
BRI ARKTNIESIN
i 2 LR TA
K, Vpp & GND 6.0 Y]
Vin CIPNEN:ES Voo + 0.3V to GND - 0.3V
lo B 6 % FELUAL 65 mA
T ORGSR, AT 150 °C
Ta it F I AR PR i 2 Y —45to 85 °C
Tsto A7t i B2 —65 to 150 °C
TL 51 IR Tl (Soldering 10 sec) 300 °C

* ER: WURGHHSIT R B S I B RAUE L, TR SIS UK AR . EIRSEUR VSRR, FRAT
AR EAFBAT KM N EAE AR USRI Fig4T . XU IRIERBUE B, AN AR I e sl T oAt S5 4 8 Hh A
BRI AR DI RENVESR AT . KRIIELN S KBUE A 261 T TAE s O R m] 524k
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TPF144

4-channel Video Amplifier with 1-CVBS and 3-1080p Full-HD Filters

B3P EREP 583 (ESD, Electrostatic Discharge Protection)

" Minimum ]
Symbol Parameter Condition Unit
Level
HBM Human Body Model ESD MIL-STD-883H Method 3015.8 8 kv
CDM Charged Device Model ESD |JEDEC-EIA/JJESD22-C101E 2 kv
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TPF144

4-channel Video Amplifier with 1-CVBS and 3-1080p Full-HD Filters

EB=INIE BIERGUH, B Vop=33V, Ta=+25°C, R =150Q % GND.

©2011 3PEAK INCORPORATED

(=) SH0R WRFAM R/ME | BAUE | BKME | AL
BN SRR
Voo FEL 5L P 9 3.0 55 v
- . Vop = 3.3V, Viy = 500mV, no load 38.3 47.6 mA
Ioo MR (l)

Vop = 5.0V, Viy = 500mV, no load 50.0 61.8 mA
lcLavP-DOWN LAz K VAZENY Vin=300mV, measure current 15 2.0 5.1 LA
lcLamp-uP L H R Vy =-0.2V -15 1.7 mA
VeLawe PN ENACIVES ly=-100pA -40 0 +40 1Y
Rin CPNEE7 0.5V <Vy <1V 05 3 MQ

5 4 Vin=0.5V,1V or 2V
N y
AV H 38 7 R.=1500 to GND 5.9 6.01 6.03 dB
AAV Channel Mismatch -2 +2 %
Vos Output Level Shift Voltage Vin= 0V, no load, input referred 53 80 124 mV
VoL Output Voltage Low Swing Vin=-0.3V, RL.=75Q 0.05 v
VoH Output Voltage High Swing Vin=3V, R.=75Q to GND (dual load) 3.18
. AVpp = 3.3V t0 3.6V 61 dB
PSRR P PR 1] EE
AVpp =5.0V to 5.5V, 50Hz 67 dB
e . Vin =2V, 10Q, output to GND 65 mA
Isc oy L L LA
Vin=0.1V, output short to Vpp 65 mA
AU AR
. SD Channel 76 8.2 9.1
f1d8 -1dB ‘%vj—!: R.=150Q MHz
FHD Channel 53.1 63.2 729
. SD Channel 7.8 9.0 10.5
f308 -3dB i 5 R=150Q MHz
FHD Channel 63.7 715 80.1
Stop Band SD Channel f=27MHz 38.2 57.2 dB
Altzrurz Attenuation
FHD Channel f =148MHz 34.0 39.0 dB
dG ko8 25 Video input range 1V -0.1 0.4 08 %
dP (E&iKIA Video input range 1V -1.1 0.7 1.1 °
o SD Channel f=1MHz, Vour=1.4Vep 0.03 0.1 0.2
THD ISSIEH T %
FHD Channel | f=10MHz, Vour=1.4Vep 0.15
SD Channel f = 100kHz to 5MHz 5.4
DIDT Group Delay ns
Variation FHD Channel | f=100kHz t0 60MHz 6.0
XTaLk Channel Crosstalk f=1MHz, Vour=1.4Vpp -68 -74 dB
e SD Channel f=100kHz to 4.43MHz 65 69
SNR (L1 dB
FHD Channel | f= 100kHz to 60MHz 64
Rout_ac g HEE7N f=10MHz 0.5 Q
CLG Chroma-Luma-Gain (SD Channel) | 400kHz to 3.58MHz and 4.43MHz 0.18 04 dB
CLD Chroma-Luma-Delay (SD Channel) | 400kHz to 3.58MHz and 4.43MHz 5 ns
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TPF144
4-channel Video Amplifier with 1-CVBS and 3-1080p Full-HD Filters

EABY T (EISIEBDER HIERAUY, B Vop=3.3V,R =150Q % GND.

1 1
0.8 0.8
T 06 g 06
Z 04 Z 0.4
3 02 3 02
502 - 402 al)
= .04 -0.1dB@7MHz S o4 -0.1dB@50MHz
x VDD=3.3V x VDD=3.3V
2 .06 Q.06
Z 77 [R.=1500Q Z7° I rR.=1500Q
0.8 [ =15pF 0.8 I ¢ =15pF
_1 1 1 _1 1 L1l
100k M 10M 100k 1M 10M 100M
FREQUENCY (Hz) FREQUENCY (Hz)
K. /MBS 4520 5 (SD Channel) F2. /M5 54N (FHD Channel)
5 5
‘ .
T A
Z C.=20 z 2 — C_L=5pF
2 co=15pF| it 2 ci=15pF| Tt
O NS l o1
a) a NLT
UNJ >\ L&J 0 TSN
4 -1 NAHH
= C.=5pF < C.=20
[ L=9p £-2 L=20p ]
g S
VDD=3.3V 4 VDD=3.3V
R =150Q - [ rRe=150Q
5 ! J 5 L1l 1
100k 1M 10M 100k M 10M 100M
FREQUENCY (Hz) FREQUENCY (Hz)
K3, CLoan @b M 28 5 AR5 R (SD Channel) K4, CLoan b G 28 5AIE15¢ R (FHD Channel)
140.0 40.0
1200 35.0
o yﬂ' 300
[} ‘ (]
£100.0 f £ 25.0
> / >
< y < 20.0
3 80.0 =
w 1 w A
) A 15.0 » N
o 60.0 % 100
e g 50
o 00 Ty =33V o 0'0 Vpp=3.3V N
C.=15pF ~ 5.0 fc =15pF i
00 L L1 11 [Nt _100 L L1l
100k M 10M 100M 1M 10M 100M 1G
FREQUENCY (Hz) FREQUENCY (Hz)
K5, BEAERT 549 R (SD Channel) K6, BEAERT 5% R (FHD Channel)
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TPF144
4-channel Video Amplifier with 1-CVBS and 3-1080p Full-HD Filters
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TPF144

4-channel Video Amplifier with 1-CVBS and 3-1080p Full-HD Filters

PSTBOR AR, AR SCRE A48 (CVBS) Fil4 s
TE R (YPO'Pr-1080p60) , H MR T A
SKAHA HL %, SDif i i 73 f)-3dBy % Jy9MHz, Full-HD
I H A (1)-3dBA TE NT2MHz . % R R E S T
TEAZKIFE. HA MR — K E &
FAT (CVBS) M=% 4= i AT B A o IE 4
PR BERFAE AR5 1 BT I 3 (AR, TPF144 EF g1 5
TN 34T T AR A

ASEEIZ i

TPF144 XA 4ei#HICMOSTZ, HimA. WmHE S
HIYE FE N0~Vop CHEIEHE ) 2 M), 1% i 5B
LR T6dBIE & (X2) UK TIRE, HEIAG S %
ZAE0~Vppl2 2 7]
WA NS 5 B R EA E, BiE hEL
WATDACH H 7 A B RIDCHL B, H: H 1
HTPF1445a N RS [, D 17 S B R DTS, 038
B A0 U A RS A A A . X
BF,  FETPFA44 11460 N b 75 22 £ AL FL 2 B8 L L B
KT HIRHEFIRE .

MBI Akt
STB / DVB / Blu-ray DVD
i i+ <-)1-3.3V
TO.lpF T4.7uF
75Q  220pF | 75Q Video Cable
IN1 ouTL CVBS
CVBS Clamp
Rsource =
— 75Q 220uF | 75Q Video Cable
R/Pr * Bias IL—%—K—B Ier
Video RsOURCE L \
SoC — TPF144 75Q  220pF | 75Q Video Cable
G/Y * Clamp Ii G/Y
Rsource — )
— 75Q  220uF | 75Q Video Cable
B/Pb . Bias li | BIPD
Rsource —
= e AC-coupling =
DAC Load Resistor Output
Rsource = DAC Load Resistor // SoC Output Resistor
vl
o Tiah, MR N AL STDACH {5 F A S Hd
ER{ER TR, 15 I S IR I AT LLIOV . % T
o 2R, OVEI NG T 15
TPFA4 g ESIEL. LS. A K 2 MO B SR A, OV A B4 (45 K

A A, XS E LS S, SE
MR 2%

TPF144 EA N IE DAL AT B HE PR AL D R, 1%
HLF R L Th TUH%AﬁﬁE%EﬁAWﬁ%
(I N 2] 2 B B B i P IR SRR I B
E5WE TRITHRAER B ETERE, PLBE G OR 3 1)
RN

BT TR HE & 2R T TPR144 [F 2B A AT L % ) ik
ARTAEIRBEL . AT & AR 15 51— AN N i
LR ) 22 LS . — HL A Sk B AR T LA 4
I ERIEA0MVY, ELi a4 A e fE S, JE G ER A
%%ﬁk%%ﬁ@,ﬁﬁ%ﬁﬁﬁﬁéﬁﬁ,ﬁﬁ
AN LR SR E40mY, B H R RE < R . X2

fi )20 %%%WHEMM/#ﬁ%AMﬁﬁ%m%
H & .

— B NG S, HER B Sh
2 JE I 265 55 IO 2K 5 UK

=80mv,

ggﬁ lmt@ &E alr.'}r

ARG R BRI R L ERORIER . £
AL B R A FINTSCHil 2 RIATK -
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TPF144
4-channel Video Amplifier with 1-CVBS and 3-1080p Full-HD Filters

[ 20 K 3 B060us (1) PRIFINF 18] (B4us AT 34t I [y 25
ApsSRAERT ] o X TYRICVBSI#IE, MATBOK A i
N B HL I SR 1. TuA, G RS A Ha 28 0. 1pF
U ) R T S BRAT R A0 ImV . PR R TR 28 1T LASE
AL IR E D92, 0mA ) HE ALY A 15 FEL A T8 EEL, PRL X
TAps I RAEIS (8], ot AL s ) AREAT 421 1E80mV
B TE AIEAS /N T ImVEAT .

AU A 2 KR I R, R 2 7 ORAF B
B RS S50 [FIRE, A — MUK R 2 ek
ANKIRIE B ANE 53k, “3R1.7 SRt T IR RAL
1E RS 5 T Bk R RE A

F1. YHICVBSEEMARBFMEAESKRIEEE

FESHERIIRR
CAP VALUE DROOP IN 60ps CHARGE IN 4ps
(nF) (mV) (mV)
100 1.2 68
1,000 0.12 6.8

{SiRIEIRES—Sallen Key

“Sallen Key” & —Ffh & B IER AR 454 . B
AT AR E M@ IIRE,  TPF144RA THE
A PAREJEBE 2R EE R, A 7S MR o XSRS
FH3A™ B i “Sallen Key” i i % A TG H2 11 Bk o

GBS

TPF144 i hom ] R “AZmiie” 8 “ |
WG o AR “ SRR G 7, 15 FH220pF
HIAREA LAY, DR RR(E S aeigmid, Pyt
PRS2 “ ARt ” 8L “ 3R .

TPF144 HA&BORIMIRENRE T, X1 E i
HCEARG T B, TG TR AT AR
MG A, DU R s A A, IR
HE 5 AR “iiRl” B0 “Dmts” BT RE. [HiX
22T BRI LR LR, BUONAE 5 B B 2 R
HFEE B . “ ARG B A A
RUEN1.0mA, T “ERAE 7 B3 8 7 3 i
T35 526.6mA (1V, 150Q).

G X TENEE D TINZ=IRTE

TPF144 FUA AR (SRS RE /7, Bt AL g ]
LAw7Ik65mA, TR 75 VAR Eh 21 M2 i o Fe 1
WRXANTEQ. (HAZ, KRR LIRBN I N ] 75 2 A
B LA B SR , DLORAIESS Py A8 € AR AE
K FVFRISHR T .

Rk, fESRBN2FAML I (T5Q5H) I, N4
R SR B R G IR T B . TPR1447E — 5 H 7 3K

AR, A ARG IL+150°C HIZ0 B K4
o FTPL, A ZEHRE N R HSR o K & i, HH
BESR A € TR A B B 3 SRR R 15 5 kAT
B DAPRIETSOR &8 TARAE— € 2 4 XN
AR LA 1 28 2R e 2 oV [ e K T »

Ty =T,

AMAX

PD . =_IvAX

MAX QJA
TEI:
Tumax = Maximum junction temperature
Tamax = Maximum ambient temperature
© Ja = Thermal resistance of the package

IC SEbr _E 7 A 1 B R DI REDA Aol o A5 FRLIR FRL o
DLt B R PRI b IC H T 5= AR M Th e,
.

PDMAX :Vs x ISMAX + (Vs _VOUT)X VIC:;UT

L
TE M
Vs=3.3V
Ismax = Maximum quiescent supply current
Vout = Maximum output voltage of the application
Ruoap = Load resistance tied to ground

BEAN, TPRA44E 2 A B AR IS OR 37 FLI o G Ly
PR UL AE S, ot AR UR AR RV £
B65mA, DL THAEAS 2 1 KT i e L py s ik
A, RIS G R AU K iR 22 8 S < R e B . X
ThES IR, 7t A
FERIRNL I o, 7] A I 75QR ILRC HLFH, B4
SRALERSN AT B DRI R 122 S B3 i L R
B, DAtk as it

PRIREZISEIRIBISIRTB IS

TPF144 5 HAbEB 12 HBORES —FF, N T3
T EVERE, #5200 H AT RUF 0 BRI A AR A
Jai: GIERACRE NIRRT RERE, YR 51 B ZBAR B 1)
55 % AR/ 4R 5 AU o T — FECPE £ B e 543
HL, 7E “+Vs” 1 “GND” [i] “FEEXHCE” —4
4 TUF B A AT — N0 AR A i B F A R AT
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TPF144
4-channel Video Amplifier with 1-CVBS and 3-1080p Full-HD Filters

Bk RiERIEm
FEmils R R
TPF110 A ThFE . BA K IhRe & SAG #L IR/ 5B TPF110: AL 3.9mA, THD 0.1%
[TPF110L  9MHz HLATE i SR 5 2% TPF110L: %%* LY 2mA, THD 0.2%
TPF111 ABAEHE . FIEIE SD AUATE I A 3V/5V, -3dB i % OMHz & T+ CVBS, 6dB 3 i
TPF113 WARIHHFE . B A /5B OMHZ I @ JE i 25 A1 6dB 1A 25 /1) 3V/BV, =/~ SD JliE & F T CVBS. S-Video(YC)-

3 iEiE SD MAMZE s Y'Pb'Pr-480i/576i. Y'U'V' &% RGB #i4ifs 5

TPF114 HA/SH OMHz i@ JE i 25 A1 6dB 325/, 4 @&  3Vv/5V, PUA SDTV i@iEi& H T CVBS. S-Video.

SDTV ¥LAR K A%, SCRF CVBS & Ui /> &4 Y'Pb'Pr-480i/576i. Y'U'V'El RGB

TPF116 HA /N OMHz JE 3 25 A1 6dB #4285 /(1. 6 3838 SDTV  3V/5V, 7N SDTV i@iE&H T CVBS. S-Video.
ﬁﬁ%/qj%& Y FF CVBS. S-HLATAN 4 S AL AT Y'Pb'Pr-480i/576i. Y'U'V'EL RGB, WIKIh#E

TPF121 IR ThHE B A 13.5MHz K@ I 4% . 5B I8 960H/720H /S 13.5MHz I i i & 960H/720H B
PRATZE 6 DK ) 2% Y'Pb'Pr-480p/576p, 6dB 425, S7#F 3V/5V

TPF123 IRTh#E B 13.5MHz (G JE ik 2% | 3 il 14 960H/720H  /SB 13.5MHz I i 34 960H/720H B
PRAMER 1% X 5 2% Y'Pb'Pr-480p/576p, 6dB 135, 7 3V/5V

TPF133 REAKIhFE. HA5 36MHz JEVL 5 F1 6dB H4 a5, 3 JHIE  7SBY 36MHz JEGE A s A, SCFF 3Vi5V
HD HATE I DK 51 2

TPF134 H A 1-SD A1 3-HD JEk#5 A1 6dB 3 a5 1) 4 IEAL  —>SDid@IE A T-CVBSE &4, —/"HDiEHE
TR KB A F1TY'Pb'Pr-1080i/720p. R'G'B'ELVGA/SVGA/XGA

TPF136 WARTh#E. B 3-SD Al 3-HD /NIy 28/ 6dB 1 = SD il i# T T CVBS. YC Bk Y'Pb'Pr-480i/576i,

il 6 I IE NG ph A% =NHD i&E3E 1 T Y'Pb'Pr-1080i/720p . R'G'B/VGA

TPF143 B IIAE. 6dB e, 3 I 4 =i (1080p60)F LA E S 3VIBV, 7Pt T2MHz A4 B A4 JIE U 48 1
B IRB A% 4= 1E7i7 1080p60

TPF146 fKTi#E. BA 3-SD I 3-4 53 (1080p60) /S i 2% — > SD i@ T+ CVBS, YC 5L Y'Pb'Pr'-480i/576i,
1 6dB 1425 EI’] 6 JEE AN LE P A —NAEiEmIEH T Y'Ph'Pr-1080p60. R'GB'

TPF153 B Th#E. 3 1@ 1E 6dB M s AR AL rh s Bypass 220MHz with 1,000 V/us Slew Rate for

Y'Pb'Pr' or R'G'B' signal buffering and driving
REV1.0
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TPF144

4-channel Video Amplifier with 1-CVBS and 3-1080p Full-HD Filters

]|EE2

105| IMSOP3} 3 (EXPOSED PAD)——34%3.00 mm [MSOP_N]

2X
(| asa | C
D
10 9 8 6 Dimensions
H H H ﬁ ] Symbol In Millimeters
MIN TYP MAX
, < A - - 1.10
orse T Al 0.05 - 0.15
2] A2 0.75 0.85 0.95
j H J H ] b 0.19 - 0.28
Loz s o4 s ] bbo] ] c 0.08 0.15 0.23
S%gﬁﬁggégf.‘“;‘ﬁ’;; 2X5 Tips D 590 3.00 310
10xb
Top View ‘$‘ ddd@‘ D‘ A-B ‘ D‘ D1 1.80REF
E-. El 2.90 3.30 3.10
o~ -ccc C
s ﬁmﬁmﬁmﬁmﬁm’j,, 7SEAINGPLANE E2 155REF
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TPF144
4-channel Video Amplifier with 1-CVBS and 3-1080p Full-HD Filters
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TPF144
4-channel Video Amplifier with 1-CVBS and 3-1080p Full-HD Filters

IMPORTANT NOTICE

"PRELIMINARY" PRODUCT INFORMATION DESCRIBES PRODUCTS THAT ARE IN PRODUCTION, BUT FOR WHICH FULL
CHARACTERIZATION DATA IS NOT YET AVAILABLE.

3PEAKIC MICROELECTRONICS CO. LTD BELIEVES THAT THE INFORMATION CONTAINED IN THIS DOCUMENT IS ACCURATE AND
RELIABLE. HOWEVER, THE INFORMATION IS SUBJECT TO CHANGE WITHOUT NOTICE AND IS PROVIDED “AS IS” WITHOUT
WARRANTY OF ANY KIND (EXPRESS OR IMPLIED). CUSTOMERS ARE ADVISED TO OBTAIN THE LATEST VERSION OF RELEVANT
INFORMATION TO VERIFY, BEFORE PLACING ORDERS, THAT INFORMATION BEING RELIED ON IS CURRENT AND COMPLETE. ALL
PRODUCTS ARE SOLD SUBJECT TO THE TERMS AND CONDITIONS OF SALE SUPPLIED AT THE TIME OF ORDER
ACKNOWLEDGMENT, INCLUDING THOSE PERTAINING TO WARRANTY, INDEMNIFICATION, AND LIMITATION OF LIABILITY. NO
RESPONSIBILITY IS ASSUMED BY 3PEAKIC MICROELECTRONICS CO. LTD FOR THE USE OF THIS INFORMATION, INCLUDING USE
OF THIS INFORMATION AS THE BASIS FOR MANUFACTURE OR SALE OF ANY ITEMS, OR FOR INFRINGEMENT OF PATENTS OR
OTHER RIGHTS OF THIRD PARTIES. THIS DOCUMENT IS THE PROPERTY OF 3PEAKIC MICROELECTRONICS CO. LTD AND BY
FURNISHING THIS INFORMATION, 3PEAKIC MICROELECTRONICS CO. LTD GRANTS NO LICENSE, EXPRESS OR IMPLIED UNDER
ANY PATENTS, MASK WORK RIGHTS, COPYRIGHTS, TRADEMARKS, TRADE SECRETS OR OTHER INTELLECTUAL PROPERTY
RIGHTS. 3PEAKIC MICROELECTRONICS CO. LTD OWNS THE COPYRIGHTS ASSOCIATED WITH THE INFORMATION CONTAINED
HEREIN AND GIVES CONSENT FOR COPIES TO BE MADE OF THE INFORMATION ONLY FOR USE WITHIN YOUR ORGANIZATION
WITH RESPECT TO 3PEAKIC MICROELECTRONICS CO. LTD INTEGRATED CIRCUITS OR OTHER PRODUCTS OF 3PEAKIC
MICROELECTRONICS CO. LTD. THIS CONSENT DOES NOT EXTEND TO OTHER COPYING SUCH AS COPYING FOR GENERAL
DISTRIBUTION, ADVERTISING OR PROMOTIONAL PURPOSES, OR FOR CREATING ANY WORK FOR RESALE.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF DEATH, PERSONAL INJURY,
OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“‘CRITICAL APPLICATIONS”). 3PEAKIC MICROELECTRONICS CO. LTD
PRODUCTS ARE NOT DESIGNED, AUTHORIZED OR WARRANTED FOR USE IN AIRCRAFT SYSTEMS, MILITARY APPLICATIONS,
PRODUCTS SURGICALLY IMPLANTED INTO THE BODY, AUTOMOTIVE SAFETY OR SECURITY DEVICES, LIFE SUPPORT
PRODUCTS OR OTHER CRITICAL APPLICATIONS. INCLUSION OF 3PEAKIC MICROELECTRONICS CO. LTD PRODUCTS IN SUCH
APPLICATIONS IS UNDERSTOOD TO BE FULLY AT THE CUSTOMER'S RISK AND INCLUSION DISCLAIMS AND MAKES NO
WARRANTY, EXPRESS, STATUTORY OR IMPLIED, INCLUDING THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR PARTICULAR PURPOSE, WITH REGARD TO ANY DISCLAIMS PRODUCT THAT IS USED IN SUCH A MANNER. IF THE
CUSTOMER OR CUSTOMER'S CUSTOMER USES OR PERMITS THE USE OF 3PEAKIC MICROELECTRONICS CO. LTD PRODUCTS
IN CRITICAL APPLICATIONS, CUSTOMER AGREES, BY SUCH USE, TO FULLY INDEMNIFY 3PEAKIC MICROELECTRONICS CO. LTD,
ITS OFFICERS, DIRECTORS, EMPLOYEES, DISTRIBUTORS AND OTHER AGENTS FROM ANY AND ALL LIABILITY, INCLUDING
ATTORNEYS' FEES AND COSTS, THAT MAY RESULT FROM OR ARISE IN CONNECTION WITH THESE USES.

THE LOGO DESIGNS OF 3PEAKIC MICROELECTRONICS CO. LTD ARE TRADEMARKS OF DESIGNS. ALL OTHER BRAND AND
PRODUCT NAMES IN THIS DOCUMENT MAY BE TRADEMARKS OR SERVICE MARKS OF THEIR RESPECTIVE OWNERS.

Contact information:

USA: 635 W. Aima School Road, Suite102

Chandler, USA.

AZ 85234

Shanghai-China: Room 401-407 No.1278 Keyuan Road,
Zhangjiang High-tech Park, Pudong New District,
Shanghai, China

Zip Code: 201203

Suzhou-China: Suite 304, Building B2, Creative Industrial Park,
No.328 Xinghu Street, Industrial Park,

Suzhou, Jiangsu Province, China

Zip Code: 215123
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