MICROELECTRONICS TPF116
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am—— T Eg” Ultra-low Power, 6-Channel, 6t"-order SD Video Filter Driver
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+Vs 80mV 6-Pole TPF116
Channel 1 .—4 ° Level Shift Channel 1
Input —E @ 1 @ 6B > & Output
@ Sync-Tip Clamp
= (DC Restore) 9-MHz
Channel 2 . —E Le?/ginsvhift oPole Channel 2
Input 1 @ B> & Output
@ Sync-Tip Clamp
= (DC Restore) 9-MHz
+Vs 80mv 6-Pole
Channel 3 |—< ° Level Shift Channel 3
Input —E @ 1 @ 6B >— @ Output
@ Sync-Tip Clamp
—_ (DC Restore) 9-MHz
+Vs 80mv 6-Pole
Channel 4 |—< Level Shift Channel 4
Input —E @ T @ B> & Output
Q operocaro
+Vs 80mv 6-Pole
Channel 5 .—4 ° Level Shift Channel 5
Input —E @ M @ 6B >— @ Output
@ Sync-Tip Clamp
— (DC Restore) 9-MHz
+Vs 8omv 6-Pole
Channel 6 .—4 ° Level Shift Channel 6
Input —E @ I @ 6B > & Output
@ Sync-Tip Clamp
— (DC Restore) 9-MHz
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TPF116
Ultra-low Power, 6-Channel, 6t-order SD Video Filter Driver

HhRSRRERA

i) TARIR R HERA RN a%. Hg
TPF116-TR -40 to 85°C TSSOP-14 TPF116 Tape and Reel, 3,000

SIFRHEZITDSIEThEER

I B4 Bk TR
1 IN1 Video Input, Channel 1
2 IN2 Video Input, Channel 2
w111 O 14| out1 3 | IN3 | Video Input, Channel 3
IN2| 2 13 | ouT2 4 +Vs Positive Power Supply
~nal 3 12| ouT3 5 IN4 Video Input, Channel 4
TPF116 6 INS Video Input, Channel 5
+Vs E 14-PINTSSOP [ 11] anD -
(-T Suffix) 7 IN6 Video Input, Channel 6
IN4| S 10| out4 8 | OUT6 | Filtered Output, Channel 6
IN5| 6 9 | OUTS 9 OUT5 | Filtered Output, Channel 5
ne [ 7 8 | ouTe 10 | OUT4 | Filtered Output, Channel 4
11 GND | Ground
12 | OUT3 | Filtered Output, Channel 3
13 | OUT2 | Filtered Output, Channel 2
14 | OUT1 | Filtered Output, Channel 1
B RAKTNESEN"
2 = LA
LR, Vpp & GND 6.0 Y
Vin B\ I Voo + 0.3V to GND - 0.3V
lo By HH LB FLUARE 65 mA
T RS R, AR 150 °C
Ta A ERL I PR U T Y —45 to 85 °C
Tsto Al 0 —65 to 150 °C
T S £LIR V5l (Soldering 10 sec) 300 °C
Bia 14-Lead TSSOP [iif #v{4: 90 °C/w

* ER: QURGHRSIT R B S I B RAUE . W REN SIS UK AESIR . EIRSHIUR VSRR, TR
AEUE S AFBAT LA T ERAEBARMTE LSMO %M FiaAT . X URRIAAUE [, AW R SR AT AR S T A
PR AGRIIDIREVESRAT . KIS i KBUE 26T T LA R mas O m] Sk

3P BB 58P (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/JESD22-C101E 2 kv
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TPF116

Ultra-low Power, 6-Channel, 6th-order SD Video Filter Driver

B=I51E BAEREUHE, S0 Vop=3.3V, Ta=+25°C, R =150Q % GND.

Zins2 SH WA %A B/ME | BUME | BORfE | AL
B\ AR
Voo FE Y R Y 3.0 55 V

Voo = 3.3V, Vin = 500mV, no load 23.2 28.6 mA
Ioo SFRA HE(lg)

Voo = 5.0V, Vin = 500mV, no load 294 36.8 mA
loLave-Down R AL R Vin=300mV, measure current 15 2.0 5.1 WA
lcLavp-up et DA VA=ER/ Vy=-0.2V -1.5 1.7 mA
VeLawp B NEH A HLER ly=-100pA -40 0 +40 mV
Rin LTDANER I 0.5V <Vy<1V 0.5 3 MQ
AV Fh 2 Aot onD 59 | 601 | 6025 | B
AAV Channel Mismatch -2 +2 %
Vois 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, RL=75Q to GND (dual load) 3.18 V

AVpp = 3.3V to 3.6V 61 dB
PSRR F, Y5 P A1 B

AVpp = 5.0V to 5.5V, 50Hz 67 dB

B Vin =2V, 10Q, output to GND 65 mA
Isc fi4 tH R 2 LU

Vin=0.1V, output short to Vpp 65 mA
AR
f108 -1dB 7 % R.=150Q 76 8.2 9.1 MHz
f.a8 -3dB i B R.=150Q 78 9 10.5 MHz
Attormnz Stop Band Attenuation f=27MHz 38.2 57.2 dB
SR Slew Rate 2V output step, 80% to 20% 38 Vius
dG W a5 Video input range 1V 0.1 04 0.8 %
dP T R Video input range 1V 1.1 0.7 1.1 °
THD ISPt f=IMHz, Vour=1.4Vpe 0.03 0.1 0.2 %
D/DT Group Delay Variation f = 100kHz, 5MHz 54 Ns
trp Propagation Delay qﬂoi)xliﬂ:rg iilgg/"_flr:m input fo-output 80 127 Ns
XTALK Channel Crosstalk f=1MHz, Vour=1.4Vpp -66 -72 dB
SNR {EEEL f= 100kHz to 4.43MHz 65 69 dB
Rout ac i BHAT f=4.2MHz 15 Q
CLG Chroma-Luma-Gain 400kHz to 3.58MHz and 4.43MHz 0.18 04 dB
CLD Chroma-Luma-Delay 400kHz to 3.58MHz and 4.43MHz 5 ns

Note: (1). 100% tested at TA=25°C.
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TPF116

Ultra-low Power, 6-Channel, 6t-order SD Video Filter Driver

BABI T (EISIEMDEE B 5 A, B0 Vop=33V,R.=150Q % GND.
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TPF116

Ultra-low Power, 6-Channel, 6th-order SD Video Filter Driver
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TPF116

Ultra-low Power, 6-Channel, 6t-order SD Video Filter Driver
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113, {3 1A 52(dG) 14. 5y Mz (dP)
5 LY R
MBI ARt
DVB / DVR / DVD-Player
_L _L o +3.3V
N
To.lpF T4.7|JF
INL ouT1 75Q 220“F 75Q Video Cable R/Pr
R/Pr
% Rsource =
— IN2 ouUT?2 750 ZZOHF 75Q Video Cable G/Y
G/Y » »
% Rsource 1 \
= IN3 ouUT3 75Q 220uF| 75Q Video Cable B/Pb
B/Pb »
% Rsource 3
Video = +Vs TPF116 GND
SoC TSSOP-14
IN4 ouUT4 B 75Q 220uF| 75Q Video Cable Y
Your * ¢ .
% Rsource 3
= INS ouTs 75Q 220uF| 75Q Video Cable C
Cour |
% Rsource 1 |
— ING ouT6 75Q 220uF| 75Q Video Cable CVBS
CVBS | g
% RSOURCE >
DAC Load Resistor . =
Rsource = DAC Load Resistor // SoC Output Resistor AC-coupling Output
S BT HLER
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TPF116

Ultra-low Power, 6-Channel, 6t-order SD Video Filter Driver

ERAERA

TPF116 & — A HE. SLEd ML . B IEMAK
KE%, A IFE AW (CVBS) o S-HIAH (YC) Al
S EARAR (Y'PD'Pr 480i/5761) i@iE, H N EAER T [F
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A B AN OAUF R L AOR S AT o IXI

FETPFA16 1 N\ i 75 22 I AH 7 FL s v 28 LB R
ITERHETFIRE .

T34k, B iR N FCALATDACTE W A 1 M 9 Hod
R, SXAEAT A D Sk A foe AT A0V, X T
R B AR TR R UL, OVERLAAS SRS BOK
S PR, XL FERE A S, S EL
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TPF116 A A &R IR A1 LA B F P RS L DI RE 1%
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(ERER>& =R TSR =g e DLV e DS 37 @ i ]
B 2R T A

95— U R AHE BLR R 1 TPRA16[R] 2D BH AL HE i Y
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(IEREA0MV, LB o A2 Bl ey T, JEILEH A R
RS SR, BT ARG R, HE
i\ RS (A 240mV, A R BEZ SR . X 4xiE
ﬁ%g%%%%&EMML#%¥4Mﬁ%%%%
— B NAE SRR, HLE AL 2 A = 80mV,
Z Je i 2 f 4 2l UK R4S 5 TR

BiR RS RANTGRE

N A R AR R G BORORIE L. £
ST EUK R B o, A FNTSCH 2 ALK~
[ 20 K 3 B060us (1) PR IFINF 18] (B4us AT 34t I 1] i &5
ApsSRAERT D o X TYRICVBSIHIE, MATBOK A i
N B LI HLRE 1. TPA, IR A L2 R0.1F,
U ) F T S BRAT R A0 ImV . PR R THOR 28 1T LASE
P IR AE D92, 0mA ) FE ALY A 15 HEL 2 T8 HE, PRL X
TApsHRAEIS 1], H FL s ) AREAT 421 1E80mV
B IE AR N T ImVEEAT .

BN A S R IE R, RN FEORFFIY
BB RSS20 R, (] NEORH R 2 0
INRTRIE RS S8 “3R1.7 R4 T 78 AL
IE L H RS 5 TR R AR

#1. YRICVBSIEIE )7 A R AME SARIERR

AME S TERHIRR
CAP VALUE | DROOP IN60ps | CHARGE IN 4ps
(nF) (mV) (mV)
100 12 68
1,000 0.12 6.8

iR IRIRES—Sallen Key

“Sallen Key” & —Fh & B ER AR 454 . B

AT IEFERE M RIEThRE,  TPF116RH T
P HRIEIESE AR5, A 7S MR o XSRS
F34™ Bt Sallen Key ™ JIEJ 5% £ B 2 10

st oy

TPF116 g Him il ISR “XXi#is” 80 “H
WA . F R TR E 7, T2 ] 220uF
IR E A, DMESRE S aewimd, bk
WS 2 “AgiRt” B “FER .

TPF116 H&BCKHIMRBNEE /1, XE1RE v
HCERAAA T B, T R AT ARSI
FRA LY, DA AR 2 TR RUSAS , T8 B4
HAS S AL “BiRl” 50 “fmFe” mTgE. (HiX
SR BRI N R, BG5S B 2%
THAETE A HBH A . “ATURAR G I 7 38 H i
AU N1.0mA, T EL AR A (4 S 78 6 5 Ha 7T I 75
26.6mA (1V, 150Q).

G IXENEE D TINZ=IRTE

TPF116 HAT R s A%t SRSl 8 /g, At rIR vy
PATEIIL65mA, [ Fo VEBK Bl 2B AL 2L % B 8 VF
IXENT5Q. (B, IXMhKHLIR B S i) N ] 75 A
BT BRI O, BAORIIEES l A e LARAE
RR VPS5 T
R, ERZN2BEAANEL B (T5QH ) I, KN4
R RV S R 2 i ) B TPRAMBZE — € [ 7 2k
HIARE T, A AT ReE I +150°C 4% B K 45
e FTEA, A ZEARYE N SRR RS,
ISR E 7 AR 5% A Bl e A Y 2 1 TR AT
B2 ARAIETBOR % TAEAE — € ) 24 X3RN .
AR LA B0 2 2R 1 7 5 3% S VF 0 B K D -

TJMAX _TAMAX
PDMAX:—

'93A

TR

Tymax = Maximum junction temperature
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TPF116

Ultra-low Power, 6-Channel, 6t-order SD Video Filter Driver

Tamax = Maximum ambient temperature
© Ja = Thermal resistance of the package

IC SEFR b7 A 10 e K ThAE A i 2 HL UL L dit ofe
PLEE R R R N b IC BT = AR ThFE,

I
_ Vour
PDyax =Vs X Igyax + (Vg =Vgyr) x

TEI:

Vs = Supply Voltage

Ismax = Maximum quiescent supply current

Vout = Maximum output voltage of the application
Rioap = Load resistance tied to ground

LA, TPR116.H & PR I FE B OR - FEL % o SR %
HIER L, W BRsEA eEd +
65mA,  DUfIC F ThFEAS 2 3k K i L Y S i
e, TR B AR FRUR T KRR e K &R 5E gﬁ%@ Xf

L

MR F=SRIERIER

TWES IR, 77 R A
FERUBNL I o, 7] A I 75QRILRC HL P, B4
SRALERSN AT B DRI, RIS 122 B 3 i L
B, LAtk gt

PRIRFISEIRIBISIRB IS

TPF116 5 H Ao I SO Es —#E, N T3k
PR RE, 7 2O AT R A7 ) ED I AR AT
Je GIEACBERRAT RERE, FLIE S| BRI AR BT 1
55 ¢ AR I 3 AURE o 36F T FBe k(1) S LR A L
E “+VS” }FD “GND” I‘ETJ ((ﬁﬂ*ﬁ&ﬁ” —‘/|\47UF
P B R M — N0, 1R ) B 8 R AR BRIV AT

s TRER

TR

TPF110 ERRIhHE. BA KW Thae & SAG REIEMT

[TPF110L  9MHz FLARSE I Bk 5 %8

5By TPF110: E#ASHLIR 3.9mA, THD 0.1%
TPF110L: 4S5 HLIR 2mA, THD 0.2%

TPF111 AR . HLIEIE SD AL A

3V/5V, -3dB 7 % IMHz 3& i T~ CVBS, 6dB 1 2

TPF113 WA TIHE  FAT 7S OMHz i@ JE I #5 A1 6dB HG 2 F) . 3V/BV, =4~ SD JliiE & H T+ CVBS. S-Video(YC).

3 1HIE SD MANLE i 2%

Y'Pb'Pr-480i/576i. Y'U'V' 8% RGB #iii{= S

TPF114 BAA7SH OMHz 33 25 A1 6dB M9 a5 11) . 4 J@iE SDTV  3V/5V, P4/~ SDTV idiEi&E A T CVBS. S-Video.

%Jﬁﬁﬁ?ﬁﬁlﬂ%ﬁ S FF CVBS. S-HLAURN 73 B AU A

Y'Pb'Pr-480i/576i. Y'U'V'el RGB, #{KIh*E

TPF123 FRMRIhFE. HAT 18MHz [ICiE eI 2. 3 38

PRE e BBl e

& EDTV AL 75K 18MHz IRl JE & & Y'Pb'Pr-480p/576p,

6dB 25, SZRF V5V

TPF133 ABRIIEE. EA5 36MHz JEU: 28 A1 6dB 1435

miv 3HIE  ZNB 36MHz JEBLE A iE L, SCFF 3VIBV

HD FILAIE I IR Bl 7
TPF134 HA 1-SD 11 3-HD JE #51 6dB HEzi ) 4 EIEMAN  —/NSDiliE H T CVBSE & 414, =/ HDiHE
/)ﬁ&%lzzﬂ%g FHT-Y'Pb'Pr-1080i/720p. R'G'B'EVGA/SVGA/XGA

TPF136 WARThEE. HA 3-SD Fl 3-HD /My 221 6dB 38—/ SD il Fl F CVBS. YC 5% Y'Pb'Pr-480i/576i,

mfl). 6 JEL.M%W&#P%&

— /> HD ji# & AT Y'Pb'Pr-1080i/720p.R'G'B/VGA

TPF143 ABAKThFE. 6dB 1Y
UXBh 3

+ 3 IEIE 4 = IS (1080p) AT E S SCHF 3VIBY, 7S T2MHz AS0 H K I A i

A=Y 1080p

TPF144 HA 1-SD A1 3-4x 1513 (1080p) € P #5 A1 6dB M4 257 3V/BV, —> SDTV iliE T CVBS, = /4|

4 JBTERLITHON 2%

J%(1080p60)idHE A T~ Y'Pb'Pr, RG'B'5l RGB i t

TPF146 WARIOFE H AT 3-SD A 3-4x 153/ (1080p) /S gk s — > SDid1E AT CVBS, YC 55 Y'Pb'Pr-480i/576i,

F 6dB U516 3 IELALE v 2

=N EEIEIEH T YPO'Pr-1080p. RGB'EL
Computer RGB i

TPF153 AR INFE. 3 HIE 6dB 35 AN 42 v e

Bypass 220MHz with 1,000 V/us Slew Rate for
Y'Pb'Pr' or R'G'B' signal buffering and driving
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TPF116
Ultra-low Power, 6-Channel, 6t-order SD Video Filter Driver

’ {ﬂ O

14 5|l TSSOP 3 ——F {4k 4.40 mm [TSSOP_N]

L

Dimensions
In Millimeters
E El Symbol
MIN TYP MAX
Q A 1.20
Al 0.05 - 0.15
IR s
b 0.20 - 0.28
| |
e c Cc 0.10 - 0.19
D 4.86 4.96 5.06
< o~ D E 6.20 6.40 6.60
<
El 4.30 4.40 4.50
| e 0.65 BSC
ANININInInInInlE
‘ : L 0.45 0.60 0.75
AL~ L1 1.00 REF
L2 0.25 BSC
R 0.09
R1 0 0 8
R
| :
L L
L
L1 L2
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TPF116
Ultra-low Power, 6-Channel, 6t-order SD Video Filter Driver

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 1S” 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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