WO BN REG @t [Er]
i3 TEXAS TDP2044
INSTRUMENTS ZHCSVL2 - JUNE 2024
TDP2044 753% X 55 HLi&F-T USB Type-C f VU3 & 20Gbps DisplayPort 2.1 2% 14:4%
BIRBN A%
1 Rpik 3 YA

« ¥k 20Gbps K DisplayPort 2.1 (UHBR20)
o BNEAEREE X S EHRE A USB-C DP
( JC USB 3.x ) YE Bz e v T s vt
o SSRGS |, CRFRIA 20Gbps K
2R A A
+ 20Gbps ( 10GHz ZEZ& W ) i H A H G Ak
He
- 19dB
- 1.8V HRLMEE | 1.08V 28t
- -15/-16dB Rx/Tx [= #4546
- -60dB NEXT , -43dB FEXT H:#t
- 70fs {RMHIN R ( H#F PRBS % )
Xt DisplayPort 1.4 1 2.1 £ #% Il 2:3%
o HA 160mW/IEIE A A IIFER 3.3V HLELE
o NERER AR LA bR YR S R
o ERMEERL T DP AL AR
« & BW A H 2k EQ Hh £k
« 5 strap it & , 12C 5 EEPROM %ifs
- 18 /N EQ 458 M1 5 NI E
+ TDP2044 : 0°C % 70°C 7 V.2 ik & Vi [
« TDP2044l : -40°C % 85°C TV g%k J& yu [
* 4mm x 6mm , 40 5] WQFN 3} %

2 v

« BRIELEER

PC. ZE1CA HL AT H i
PRI

AL, P FEESZBE AR R RSt
b E I, MR
bR s

B=ir

AR AL A

DP LO
DP L3
DP L1
DP L2

TDP2044

TDP2044 j& —sX B ALK X A HiEH T USB Type-
C 37 FH f VU 38 T8 AR Th FE w1k A 26 1 b 4k 5% Bl 3 0K 5
%%, SCFFEIA 20Gbps 1 DisplayPort 2.1,

TDP2044 BRI 28 3lE 1 i SEm} (A et )7 8% (CTLE) ,
F DAL AT g FE v A R Th G . 3985 88 T LAFT IR e T
PCB i £k o} FL 25 45 B A5 51 R i As 18] & 3 (1S1) 1 58
XA NIE K . TDP2044 (1) 4: M 5d b A2 14 8 &
ETRAG SR . %A E R A S gE . RIEIE R B

BB S FIARAR P B AE | PR e 2% L mT
YETCIsE oA | i B A SR 515 DR . DisplayPort
BRI Grim i R R B KB 28 AL | 1L UK B AR
FROAYE Tx Az Rx 2 (B JE 0@ TE 1) — 34 XX
FhveE B I Zr b iS4 328 B 45 B AT SITE S AU 1 R AU AT
ROATEEARIIAEIR o 1Z 28 10 B B 4215 ) P 3500 R s FL YR
B, AT IR b A Rl E R S

B BA RS B 25 38 E |, AT FE & AR 6
Frh Rt BUR I TIRE .

HERFR
BES () % R~H)
TDP2044 ‘T(;\j)Q (WQFN, 4mm x 6mm

(1) FAREZHEE , WSHT 10,
(2)  BEERSE (K x %) JFRARE , JFEAETI (WiEM ) .

DP LO
DP L3
DP L1
DP L2

TDP2044

o o

) )

3| usB-C Port USB-C Port |3

DP only DP only
No USB3.x No USB3.x
AUX AUX
Video Source System | T Video Sink System
BRI

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk

HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o

English Data Sheet: SNLS746


http://www.ti.com/solution/desktop-pc-motherboard
http://www.ti.com/applications/personal-electronics/pc-notebooks/overview.html
http://www.ti.com/applications/personal-electronics/tablets/overview.html
https://www.ti.com/solution/docking-station
http://www.ti.com/applications/personal-electronics/tv/overview.html
http://www.ti.com/applications/personal-electronics/gaming/overview.html
http://www.ti.com/applications/personal-electronics/home-theater-entertainment/overview.html
https://www.ti.com/applications/industrial/pro-audio-video-signage/overview.html
https://www.ti.com/applications/industrial/test-measurement/overview.html
https://www.ti.com/applications/industrial/medical/overview.html
https://www.ti.com/solution/flat-panel-monitor
https://www.ti.com.cn/product/cn/tdp2044?qgpn=tdp2044
https://www.ti.com.cn/cn/lit/pdf/ZHCSVL2
https://www.ti.com.cn/product/cn/TDP2044?dcmp=dsproject&hqs=#order-quality
https://www.ti.com.cn/product/cn/TDP2044?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com.cn/product/cn/TDP2044?dcmp=dsproject&hqs=#design-development
https://www.ti.com.cn/product/cn/TDP2044?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SNLS746

i3 TEXAS

TDP2044 INSTRUMENTS
ZHCSVL2 - JUNE 2024 www.ti.com.cn
g
T HFEE et 1 B3 FPETEI o 11
2 B s 1 6.4 BEIRERETR oo 12
B BB ettt eeenenes 1 LRI T U 13
BN T 1 - TR B T R .o 17
B B ettt ettt nenn 6 T R B B e, 17
5 LI B R BT E A oo 6 2 BRI T oo 17
B2 ESD ZEZ oottt ettt 6 7.3 B A IEE I oo 20
5.8 BT B et 6 T8 AT BT et 21
B PP BEAE I e 7 B A I R IR e 22
5.5 B A e 7 8.1 TS SCRYTE TN oo 22
LR = e Rt = O 8 T =3 - S 22
5.7 SMBUS/I2ZC B SN .o 9 B3 T ettt 22
5.8 BLTETE oo 10 B4 B T A e 22
5.9 BB BB NE e 10 8.5 R R e 22

6 FEAITBEI oo 11 R AN kT us - 22
B HIEIR oottt ettt ettt ettt 1M1 10 PR HERTITEE ., 22
B.2 THEETTHERE] oo 1

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TDP2044

English Data Sheet: SNLS746


https://www.ti.com.cn/product/cn/tdp2044?qgpn=tdp2044
https://www.ti.com.cn/cn/lit/pdf/ZHCSVL2
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSVL2&partnum=TDP2044
https://www.ti.com.cn/product/cn/tdp2044?qgpn=tdp2044
https://www.ti.com/lit/pdf/SNLS746

13 TEXAS

INSTRUMENTS TDP2044
www.ti.com.cn ZHCSVL2 - JUNE 2024
4 5| A B MIIEe

3
@ z %) @
E T & 8 8 8 M &
c oy byl
(I T N T T I RO R
(o] ~ [} (6] B w N -
™N | _l9 |[_ ______________ l40 [ _| RX3N
| _
TX3P 110 : 139 [ _| Rx3p
| _
GND | 11 : 138 _ _| GND
| _
TX2N 112 : |37 _ _| RX2N
| _
TX2P 13 : 36 (| Rx2p
I
I | o
vce 114 | Thermal 135 _| vec
- | pad | - —
vce |15I 134, _| vecec
| _
TXIN | 16: 133 L _| RXIN
| _
TX1P | 17: 132 __| Rx1p
| _
GND |18: 131 __| oND
| _
TXON I 19 : 130 _ _| RXoN
| _
TXOP lo! 129 L _| RxoP
N N N N N N N
- N N (&)} [e)} ~ o]
I | | ||
N 1 L
2 ﬁ B B % m g 2 Not to scale
c > 2 =2 g 9 5 ©
S 5 M3 &
m 5 9 o 9
Z 23 A -r»
z ° =
& 4-1. RNQ 335 , 40 5/ WQFN ( TH#EE )
& 4-1. 51 HIThee
Gl
ZA() . B9
B4 s
7E SMBus/I2C R T :
877G 2 EEPROM ZA /738 INERARAETE . 4RAEPT TR B0 /ME0 LRl | 40 4.7k Q .
DONE , sy i | BT : A EEPROM LK ISRk
" O 3:3VIFR i 4hils EEPROM IR o I £
SMBus/I2C J/3| IR T 58
ZH O R S o 15 T LR .

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TDP2044

HERXFIRIF 3

English Data Sheet: SNLS746


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tdp2044?qgpn=tdp2044
https://www.ti.com.cn/cn/lit/pdf/ZHCSVL2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSVL2&partnum=TDP2044
https://www.ti.com.cn/product/cn/tdp2044?qgpn=tdp2044
https://www.ti.com/lit/pdf/SNLS746

13 TEXAS

TDP2044 INSTRUMENTS
ZHCSVL2 - JUNE 2024 www.ti.com.cn
F 4-1. 5| [ThEe (&)

S
gisﬂ“) I H
e e 22

WE B EAR . % 6-3 TIRAtH 5 B 10 SIHl. %5 T LLZE 834k | BBk IE
WIBATRE M

LO : BIfER - 23FHIAC B d strap BCE 51 5E K.

L1 : SMBus/I2C E#= - M\SIi EEPROM IS HINLE . 24 TDP2044 5152 1k
Rt 25 I,5HF | EEPROM Kt , DONEN 5| iy £ K. 7E EEPROM iHCZ T HHUH A
B2 G, AR SMBuUs/I2C W 443E1T. ER , /£ EEPROM BHUMIE |, 40
AN SMBuUS/I2C 1M A B 7 10 TDP2044 274785 , T A0 Es 4 b 3% 0 530 B A 3 .

L2 : SMBus/I2C WBER - 2342l B B SMBus/I2C R 1 442 23 58 il
L3 FI L4 (&7 )  RE - T AEpilatii.

EQO/ADDRO 23 I, 58 |7ESHERT :

IR 6-1 FF UL VIR 0-3 1 B IR AR LR PES M (CTLE) X5k, RYEALF b Xt
XL 5] BT R .

EQ1/ADDR1 24 |, 58F |7 SMBus/?C BT :
YRR 6-4 TP E SMBuUs/I2C Mthil. HAE2$: b FIRE XX e 5| BIHEAT SRAE
sy |EEBER
I/O 33V JEIE 0-3 M A N\ i 46 HH i ARG 3 ( HIRAIASI ) o ANAEZR b HLE X6 5| B3k
GAIN / SDA 27 33V e
e | TTAR
"VC*M,Q?%' | 4 SMBus/i?C R T :
Wt 3.3V SMBuS/I2C ¥ #i44i SMBUS/I2C $5 47l | F%4M28 1k O % 5kQ _EHi il
1. 8. 11, ZRUFI B S v
GND 18. 21, 28. P EP : QFN $ 354 a8, FITES1F () GND Bl . EP 20l i i e BH B 42 32
31, 38. EP Pl — AR AECT . S FLFEFFR LT GND KRR . EP iBB3E 7 Bkt RE.

FEh IR B BB TR 2 P88 . fETA SR IE . %5 MASE
1,33V [1MQ B39 FHibH.

LVCMOS | Hi°F : i@i& 0-3 Wi

&P B JIE 0-3 IEHIBAT

7t SMBus/I2C R T :

Bk RS %S R B SER | 2 H3) SMBus/I2C £ EEPROM LI Ag.
I,3.3V |EEPROM #Ht5e i) (@id# DONEn B AR FEATHER ), %5 R K
LVCMOS | , LURidsfh IE #1847, 7E EEPROM M#EILAR S | BFII(5 S 1Rk

7£ SMBus/I2C JEF T KA T :

TEXEAEAT |, AMEFH S 51T DURREE 2. %5 IEA IMQ PIiREs i s b
S T2 2 S E .

I,3.3V |L: HEEERKE - RX[0/1/2/3][P/N] i@ it #4: 0K 5 9836 3 51 TX[0/1/2/3][P/N].
LVCMOS  |H : & X ¥ #4% - RX[0/1/2/3][P/N] il it #4 B 0K5h #%3E 82 31 TX[1/0/3/2][P/N].
TEFTE SR EI R R a2k 59k Q Py T A bl .

I,5HF/ |fESIMERT :
/O, 3.3V | TIMNRKE . WAL REAME 1kQ FHi k.
LVCMOS , i | £ SMBus/I2C X T :
W % 3.3V SMBus/I2C i 4t, R4l SMBus/I2C #: D brif , F 24N 1kQ £ 5kQ _Ffi fifH.

KBTS SATZ N . ISR RHE CM i B RS RO 50 @ i HfEES . JHiE
0.

B s RARZE S N . ASIAIZI A EE CM i B i i8R it 50 @ 28 i bl e . JdiE
0.

B SR ZE S N . NSIIZI A BT CM i B e AR At 50 Q@ 2t fllds . JEiE
1.

B ds R Z N . ASHIIZI A B CM i B S AR K 50 @ e rBHL 25 -
1.

PR A Z N . IGIBIEI R CM i B F s O 82 7 50 @ 23 FiL BELES -
2,

WHTES AR ZZ M 4N . S TEIEI Y #8 CM i B LS A4 At 50 @ # i AL PRLES
2,

PD 6

READ_EN_N 22

SEL 2

TEST/SCL 26

RXON 30 |

RXO0P 29 |

RX1N 33

&
&

RX1P 32

&
o

RX2N 37

&
(m

RX2P 36

4 FEX IR 7 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TDP2044
English Data Sheet: SNLS746


https://www.ti.com.cn/product/cn/tdp2044?qgpn=tdp2044
https://www.ti.com.cn/cn/lit/pdf/ZHCSVL2
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSVL2&partnum=TDP2044
https://www.ti.com.cn/product/cn/tdp2044?qgpn=tdp2044
https://www.ti.com/lit/pdf/SNLS746

13 TEXAS

INSTRUMENTS

www.ti.com.cn

TDP2044
ZHCSVL2 - JUNE 2024

R 4-1. 5IAIThEE (%)

El): N

2R WS R L

RX3N 40 ?%%%&w%%ﬁAnMﬂ%ﬁﬂ%cmﬁﬁ%&%%&ﬁSME%%%mﬁeﬁﬁ
RX3P 39 | ?%ﬁ%&ﬂ@ﬁm%%&ﬁ)\o MG P93 CM i B Fi R A2 el 50 Q e PR 2% . JliE
TXON 19 o FIT 100 Q 225 TN E) 334 HH ¥ SAH S . J8i& 0.

TXOP 20 o FIF 100 Q 25y BRAh 246 Hh 1) [F) AR 51 . 33 O,

TX1IN 16 o FIT 100 Q 24 DR324 i SAR 51 . 3@ 1,

TX1P 17 (o) FIT 100 Q Z 4 WRshat s i FIAR 51 . 8 1.

TX2N 12 o FIT 100 Q 24 I3 2% 4 i SAR 51 . @i 2,

TX2P 13 0 FAT 100 Q ZE5 X)) 46t B I AE 51 . Gl 2,

TX3N 9 o HIF100Q 253 BRah 7% Hh ¥ S AR 51 . Jii 3

TX3P 10 o FIF 100 Q 243 K2 34 Hh K FIAH S . JdiE 3.

VEE 14, 15, 34, P LS| VCC = 3.3V £10%. AR VCC 5 R — M H BE B A% 5 B AR 11

35 VCC “FHiMi%E. fEfA VCC 51T 23— LM% ZE GND.

(1) I1=%AN;O0=%iH;P=HHJ

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TDP2044

English Data Sheet: SNLS746


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tdp2044?qgpn=tdp2044
https://www.ti.com.cn/cn/lit/pdf/ZHCSVL2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSVL2&partnum=TDP2044
https://www.ti.com.cn/product/cn/tdp2044?qgpn=tdp2044
https://www.ti.com/lit/pdf/SNLS746

13 TEXAS

TDP2044 INSTRUMENTS
ZHCSVL2 - JUNE 2024 www.ti.com.cn
5 Hii%

5.1 X KB E

7E B AR RS ¥ T AR O B P (B ) ()

B/ME BAfE E--YA

VCCagsmax FLJE LR (VCC) 05 4.0 v

VIOcmos assmax | 3.3V LVCMOS FIFF /0 HiE 05 4.0 Vv

VIOsiy aBsmax |5 HISFHIA /O HiJE 0.5 2.75 \Y

VIOus.rx ABSMAX | i3 /0 HLJE ( RXnP. RXnN ) -0.5 3.2 Y

VIOus.Tx aBsmAx | FiiE /O HUE ( TXnP. TXnN ) 0.5 275 \Y

Ty,ABSMAX 2R 150 °C

Tstg Ve A7 iR 5 Y R -65 150 °C

7t LH A0 B R BUE ABLIZAT P RE X AR AFAE MR AR . 8360 i KA [ I F AN FOR SR B2 A T B AE LB AT 2 LA MRAE AT Hefh 2%
PFFRENS I W IEAT . HURAE VU AT 5 CAMBEAE LR S R BUE (B TS B W ETEAT |, S F T REA S R BIHUR | B ok s & 1EH T

M

fEe DUBCRITRIGAT B AT A B P IR TS0 . DHRERIPERE | R B
5.2 ESD &4
i BAr
) MBS (HBM) |, 74 ANSI/ESDA/JEDEC JS-001 Fxift() +2000
VEesp) | #EHCE — — \Y
75 HL BT (CDM) |, 454 ANSI/ESDA/JEDEC JS-002 FrifE@) +500

JEDEC 1% JEP155 #i5E : 500V HBM W] SEBL/E bk ESD i N 224, F1Jy +2kV K151 skhr ErT s B A E s rITE g
JEDEC 3(#4 JEP157 #l5E : 250V CDM A scBl7Ebr#E ESD 2R N 22447

(1)
@)

5.3 BWIE1T %M
18 EARIE RS AT 1 AR R E S S ( BRIES A UL )
/M FrRR{E BXE HpL
vece M HLE , VCC % GND EJ/H + SR IR IR 3.0 33 36 Vv
Hifi%E <50Hz , 1F5% 250 mVpp
Moo @ | 50Hz | 500kHz , i£3% 100 mVpp
vee e 500kHz % 2.5MHz , iF3% 33 mVpp
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lrxsiorT | T KB HIG ;Eiﬁ GND i Tx AT LA A A 2t e 70 A
5.6 B A REE
TE F AR IE SR T 1) AR iR o B R rE R Y B S ( BRAE A A UE )
BHK \ WA BME oW mokm| s
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RLRx-DIFF BN 2243 [l P ke 5GHz -18 dB
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XTrx B AR R X IR ES 5 %% 10 A Bl 1 B | 10MHz & 10GHz i Bl P 1 fst /M -60 dB
Rk
RLrx-pIFF i HH 22 43 [ ke 3GHz -19 dB
RLrx-pIFF i HH 22 93 [ P RE 4.0GHz -18 dB
RLrx-piFF i HH 22 23 LR 1R 5.0GHz 18 dB
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RLrx.DIFF i H 22 43 R AR RE 10GHz -16 dB
XTrx 3 %k 1 o 5 10MHz % 10GHz S i 115/ ME -60 dB
SRR
ToLHOPHLD %giﬁt%ﬁiﬁﬂ%)\ﬂ%ﬁﬁw (L3 | T AT 280 i o Pk b P B PP 100 130 os
HEIR ) i,
Lrx-skew T R) i S O TEHANJE A N BT A I 2 8] 20 ps
VB F IR 28 J i ok e B UK B 2% () )
TRJ-DATA B r s R LR 3h #J. 20Gbps PRBS15. 800mVpp %4> 70 fs
LITPANEER I
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PRI 25 iﬁigggﬁ%ﬁ:ﬁ AR e Eq mas - L2 1.2 dB
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tLow SCL B4 (F I HL-T- 8 38 1.3 us
THiGH SCL iy e 1 ) 31 0.6 us
tsu-sta i%;}QRT *frt 0.6 us
tHp-DAT B DR ARe I 1] 0 us
Tsu-pat HE i N ) 0.1 us
tr SDA 1 SCL {55 1) _EFHi () LR A =4.7kQ . Cb=10pF 120 ns
tr SDA Fl SCL 155 1) T B [H] R HFESS =4.7kQ . Cb = 10pF 2 ns
tsu-sTo STOP % {14 ST i) 0.6 us
o STOP I3 START 4/t i 13 s
SR PR )
typ-paT B AT R 1) 0.9 us
tvp-ack A R A ) 0.9 us
Cp AN SRR A T 1K 400 pF
FEER
fscL-m SCL i 303 kHz
tLow-m SCL ICHL i ] 1.90 us
THiGH-M SCL i LT/ ] 1.40 us
tsu-stA-m i% START AR 2 us
ST A]
( E5 ) BRI G BRI E] .
tHp-sTA-M FESLRABE , R —A 1.5 us
S e ik o
Tsu-bAT-M HE v N ] 1.4 us
tHD-DAT-M B ORRF I ) 0.5 us
tR-m SDA Fl SCL 155 1) L - [&] FHi LS =4.7kQ . Cb = 10pF 120 ns
Te SDA il SCL 13 211 F I ] RS = 4.7KQ . Cb = 10pF 2 ns
tsu-sTo-m 15 1SR B B ) 1.5 us
EEPROM k¥
Teeerow | EEPROM M IIRFH A R TRt 7.5 ms
Tror B X SMBus 5 Il BT 7 Fi s 1) Eﬁﬁgﬁﬁﬂﬁ)ﬁﬁm QHPIA LA 50 ms
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5.8 SRR
Kl 5-1 B TAR EQ B TR EQ H AR SMFRMML R, KB 5-2 B/n T Rx A Tx 51 B HLALZE 75 B AR FE
25 0
-4
a -8
a s
g o 12
k!
@ £ -16
2 2
0 ToTEQI: Bk €
EQ=7 —-— EQ=17
— —EQ=8 — —EQ=18
-5 EQ=9 —--— EQ=19 -24
EQ=10 Rx
EQ=11 Tx
-10 -28
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 0 4 8 12 16 20 24
Frequency (GHz) Frequency (GHz)
B 5-1. 172 EQ 3R 5HEEKRR & 5-2. 7% 5 B4R 6
5.9 SRRl ZRRA:

] 5-3 K| 5-4 75 B A W@ T iRER SR 7 20Gbps I THRE] | X LelR B sl e de e sl sh (4 ) Al
TDP2044 fi8l3h (4 ) #H47 T i, MWIRERCUE L , TDP2044 i sEHLE 20 (RI) FEH /N,

Bl 5-3. B HEEREALRIZE ( 20Gbps HY ) El 5-4. &< TDP2044 ( 20Gbps Ff )
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6 VE4NUt e
6.1 MR

TDP2044 J&— 3 B AT AR 5 14 15 DO RE I VU T8 2 R 2 M rp gk as . AR AR IS S IBIE R A B AT . REA0IEIEY
BE —MES IR (CTLE) A2 tEfm K% , — 3 IRRIAMEIRUACIA 27 AR 28 320 as 2 18] (A 4%
WEIE . BRI T et AR R AR A A R [ I R B AT A A

TDP2044 wJ i@ L =FhASF ) 5 ST id &
B RIARR, - 23OFEEHIAC B At strap BCE SIS, 51BN L LA 2 V2 RGN K.

SMBus/I2C F# 3, - W4 EEPROM B3 E 124 & . 7€ TDP2044 %.Ih ) EEPROM B 5 |, B4
DONEnN 5| 3R & A . £ EEPROM #:HU 2 BT+ St BU A sk i 5, % a0t SMBus/I2C M\ ik & iz
1T. {5 , /£ EEPROM izHUHA ] | 543 SMBus/I2C 3 Hi AT B i7 1] TDP2044 234785 |, M A4 th) B8
N . A TE ARSI | B iR,

SMBus/I12C M, - R4 K RIEME . ZE3R SMBuUs/I2C #8445 N H il Sk AR & TDP2044.
6.2 ThEe HHERE
[ ]

RXOP )
CTLE W/ E"?ear TX0P
RXON - / - river TXON
; A4 \ )( / ; 3
Term Term p4 /v\/ Term Term
A T P T K
/ \
RX1P v 7N Linear TX1P
CTLE A o
RX1N \ river TXIN
A
READ_EN_N
TDP2044 DONEn
PO';; esr(;?n Always-On 10MHz GAIN/SDA
Yelo Voltage » TEST/SCL
GND Regulator | SEL=0 ’ Shared Digital Core ‘ EQ1/ADDR1
SEL=1--—--- EQO/ADDRO
MODE
SEL PO
v
RX2P )
CTLE v/ E"?ear 2P
RX2N : / = river TX2N
;v N ; v
\/
Term 'Efr; /,\\&/\/\ 'I'Termk Term
/ \
RX3P v 7 Linear TX3P
CTLE i Y Driver
RX3N 2 e TX3N
' |
\
6.3 HFi Ui e
ae
6.3.1 L1151

TDP2044 BRI 3 B — ANELERT AL P 66 85 (CTLE) , 232 P 6 S90S UG A58 Wk Rl e 4 1 44 10 U0
B HI L BT NS R . BRI S R S | LR B S RO . SRR T S | X e
BUTERAT OIS S, DM EQ 125 14 55 % ROl AR GERITA . EQ M35 HI 0 A (L7E SMBUS/IPC HER T
T, fESIMBLAT | XU B AR FRA AT T HEA.

% 6-1 it EQ #6151 sk SMBUS/IZC 247 52L) 20Gbps ( 10GHz 252 Wik ) 06T F 1y B 5078 . 26 31
BB R | EQ1 A EQO 31 BEIE 0-3 MUSHIMI. 75 1PC B R , 7 U /Nl 7 S 4 A LA S B
EQ 3.t TDP2044 I T HAtBtied s , Maf LUNF 5-1 U8 2.
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£ 6-1. HEEHIEE

BB E JR EQ 1% (dB)
5] s SMBus/I2C 5%
=) =) =) § 4
& ® & “ o JIN)
o = o ‘SI ‘3‘: %’I El T
g g i g g g B 2
2 ? g i =
g g g o =
o
0 LO LO 0 0 0 1 4.0
1 LO L1 1 0 0 1 5.0
2 LO L2 3 0 0 1 7.0
5 L1 LO 0 0 1 0 8.0
6 L1 L1 1 0 1 0 9.0
7 L1 L2 2 0 1 0 9.5
8 L1 L3 3 0 3 0 10.0
9 L1 L4 4 0 3 0 11.0
10 L2 LO 5 1 7 0 12.0
1 L2 L1 6 1 7 0 12.5
12 L2 L2 8 1 7 0 13.5
13 L2 L3 10 1 7 0 145
14 L2 L4 10 2 15 0 15.0
15 L3 LO 1 3 15 0 15.5
16 L3 L1 12 4 15 0 16.5
17 L3 L2 13 5 15 0 17.0
18 L3 L3 14 6 15 0 18.0
19 L3 L4 15 7 15 0 19.0
6.3.2 FilEn
2 E AT 5] A GNNﬁ%T%%&ETN&M4M%%ﬁﬁ%&$ﬂfﬁ( ﬁ ) - GAIN Bl
W iiE 0-3 [P . 7F 12C BT |, MANEE A AT AL B . K 6-2 $E P ﬁ*ﬁ#ﬁ%ma wE. xT

KEBARG , #WEH GAIN =14 ( 2% ) FIERABEE |, DURME 0dB K FHHIE 25 .

BCE TDP2044 (-1 HH 18 o5 AT L0 250 OR ELTUR 8 T e A5 #5208 20l AR R 85 1) BRI S I 2 1 7
.

K 6-2. FHMRERE

5= GAIN 12C Modeflat_gain_2:0 IR 25
LO 0 -5.6dB
L1 1 -3.8dB
L2 3 -1.2dB
L4 (&%) 5 0.6dB ( BRINZLIL )
L3 7 +2.6dB
6.4 TR
6.4.1 T1EEC

PR IEWIZ4T . BT, TDP2044 Wl MU 3 §E Bj A5 5 HEAT Fe e Rl ANy, T3 i S8 4 O 45 5 e B
.
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6.4.2 PR

AT,  PD=H WA, BT | #BA TR U E .
6.5 Zmis

6.5.1 7/ =

TDP2044 i strap B & 51 BT &AL E . AMEET |, SOHEH 2 B 6 fF 51 JISEELas A2 R A E 5
SR E .
6.5.1.1 TR P

TDP2044 HAVY ( EQO. EQ1. GAIN fil MODE ) 5 H-FH NG, FHT#HI 8RR E . XL 5 H-Po A6 H]
HLBH 2 R 88 R B E 5 AN A RORF IR T i 5 B . AN RS AR 10% S A %, B
MODE 2 4Nt 5 H1 75| N AE b BN EAT 5K AE . MODE 3 BT LLZE 2844 b B BE #3847 2 A3 .

& 6-3. 5 ZzH G MR E

E2 BE
Lo 1kQ % GND
L1 8.25kQ % GND
L2 24.9kQ % GND
L3 75kQ % GND
L4 FE%)

6.5.2 SMBus/I’C el

% MODE = L2 ( SMBus/I2C Mz # X ) |, Ali@ iz 174 =I5 400kHz fbrdE 12C 2 SMBus 4% 1%}
TDP2044 #H4THE . TDP2044 () hhi i ADDR1 #1 ADDRO 5| i L ()51 i strap W B hE . % 6-4 it 7@
B 0-3 ) 16 DA REMMHBIE . 7E SMBuUs/I2C #5:, ~ , SCL £1 SDA 5| il 4t Fdy el 4% 3.3V Hjfi. H
PHES I BCR T M2 M S . 4.7k Q /& 10pF M4k 281 BT HTAA I ADMA .

% 6-4. SMBUS/I2C b8 8

ADDR1 ADDRO 7 Az M hkEIE 0-3
LO LO 0x18
LO L1 O0x1A
LO L2 0x1C
LO L3 Ox1E
LO L4 PR
L1 LO 0x20
L1 L1 0x22
L1 L2 0x24
L1 L3 0x26
L1 L4 1554
L2 LO 0x28
L2 L1 0x2A
L2 L2 0x2C
L2 L3 0x2E
L2 L4 PR
L3 LO 0x30
L3 L1 0x32
L3 L2 0x34
L3 L3 0x36
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# 6-4. SMBUS/I2C M\ttt 8 (4:)

ADDR1

ADDRO

7 pr HHHETE 0-3

L3

L4

TRe

TDP2044 B 2 K247 %% -

o HEFHFE  XMAAAETHN VIR, TSR E . RSP, i m g ID EE.
o JBEFFAE XM TR E A OMOE TE RS DD RE . P EE AR A R R R AR A AR A, R BT
DAHE O ACE, |, thal DS X siE 0-3 1) 5 A E 4.

+ 6-5. BEFABRUA

BEF Ak JEIE 0-3 i)
0x00 T 0 FA72%
0x20 I 1 T
0x40 JHIE 2 TR
0x60 I 3 FAEEY
0x80 T~ HEH NIHE 0-3 ZFf7 s BLHUEIE 0 ZF A7 4%
0xA0 JTHES NlIE 0-1 S AEAE . HUEIE 0 W ER
0xCO TTHEENIE 2-3 FFf7ds . BLUHIE 2 FF A7
OXEO S 0-3 JEZ A (75
6.5.2.1 FLE AR
& 6-6. A 4% (W% = 0xE2)
fir FB *7 CAE L
7 RESERVED R 0x0 1*
6 rst_i2c_regs R/W/SC 0x0 WG AR - T 12C FAABREANEINE ( AITER ) .
5 rst_i2c_mas R/W/SC 0x0 21 12C TRA ( HITIFE ) »
4-1 RESERVED R 0x0 PR
0 frc_eeprm_rd R/W/SC 0x0 7 i MODE Ml READ_EN_N JRZ& BAs& i T3 in# EEPROM [id
H.
% 6-7. EEPROM_Status %775 ( fR# = 0xE3 )
fir FB KA Bhr BLH
7 eecfg_cmplt R 0x0 EEPROM Jil#k 5€ i »
6 eecfg_fail R 0x0 EEPROM Jin#k &% o
5 eecfg_atmpt_1 R 0x0 23X N% EEPROM B L
4 eecfg_atmpt_0 R 0x0
3 eecfg_cmplt R 0x0 EEPROM Ji#k5e % 2.
2 eecfg_fail R 0x0 EEPROM Jin#k 2k 2,
1 eecfg_atmpt_1 R 0x0 24X % EEPROM BU& 2 [f17K 5.
0 eecfg_atmpt_0 R 0x0
% 6-8. DEVICE_IDO #1723 ( /% = 0xFO0 )
fir FB KA Hfir BLH
7-4 RESERVED R 0x0 TR
device_id0_3 R 0x0 220F 1DO [3:1]: 011
device_id0_2 R 0x1
device_id0_1 R 0x1
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% 6-8. DEVICE_IDO #7535 ( fW# =0xF0) (4%)

fir FB ¥l B A
0 RESERVED R X fRe
% 6-9. DEVICE_ID1 & 77#% ( #i# = 0xF1 )
A FB& e it} LA B
7 device_id[7] R 0x0 #31F 1D 0010 1001 : TDP2044
6 device_id[6] R 0x0
5 device_id[5] R 0x1
4 device_id[4] R 0x0
3 device_id[3] R 0x1
2 device_id[2] R 0x0
1 device_id[1] R 0x0
0 device_id[0] R 0x0
6.5.2.2 EEF IR
R 6-10. EQ it Firay (JHEFFHRELL + WE = 0x01)
A FB KRR =LA B B
7 eq_stage1_bypass w25 0x0 FHEQ1 2% 152 :
0 : ZEH 551
1: 5k EH
6 eq_stage1_3 /5 0x0 EQBoost 1 Zi#if
5 eq_stage1_2 5 0x0 HREMEL , iES %K 61
4 eq_stagel_1 ®I5 0x0
3 eq_stage1 0 5 0x0
2 eq_stage2 2 w215 0x0 EQ THE 2 iz
1 eq_stage2_1 /5 0x0 HRVEER | ESHE 6-1
0 eq_stage2 0 w25 0x0
R 6-11. EQ #25FE I | B A7 48 (B 2240 + /W% = 0x03 )
fir FB KRR =LA B B
7 RESERVED R 0x0 1554
6 eq_profile_3 w5 0x0 EQ 5T} IE i 25
5 eq_profile_2 TG 0x0 HRVEE L | ESHE 6-1
4 eq_profile_1 5 0x0
3 eq_profile_0 5 0x0
2 flat_gain_2 w5 0x1 R R E Byt
1 flat_gain_1 W5 0x0 HREMER , ESM#*E 6-2
0 flat_gain_0 5 0x1
F 6-12. TI WA h A8 (BEF AR + R = 0x04 )
fir FB& gzt LA B
7-3. 1-0 RESERVED R 0x0 1554
2 TR w5 0x0 WHE TR
0 : MK 5 A
1A O .. WARER “17 ARRIERIBAT.
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* 6-13. PD BH & 7o (JEEHFAHEE + fREE = 0x05 )

A FB gy =LA Bi. B
7 device_en_override 5 0x0 B3t SMBus/I2C J5 FH Ik i 78 55

0: FIEmPEEA

1: FEEGERH

6-0 device_en R/W Ox1M1111 | B IR 2 S-PhEE S F- 3 f - i device_en_override = 1
Pt

111111 - I BT B a

000000: J#iE H 1) i A Hes 2% H

* 6-14. REFFH (BEFABEL + (R = 0x06 )
fr FB %7 g BB
5-3 T B R 5 0x100 | $8i i B HIf
BE 001 LA/ ek f
7. 6. 2-0 |{i¥ W5 0x00000 | {4 F

6.5.3 SMBus/I?C A& (EEPROM 5% )

TDP2044 il i@t ) EEPROM BB HR AT B . BN , 240 MODE 5% &N L1. EEPROM
IR A B W B R R AE—k. sk TDP2044 fid B )y SMBus T4 |, ‘e {##F SMBus IDLE k% |, H
F|] READ_EN_N 5|l E Ak V. /£ READ_EN_N 5 JIZKRE AK 5 , TDP2044 i SMBus E# % , H3%
TR i 5 BUAE A 7E M 3 EEPROM ( SMBuUs 8 fi7 itk OxAQ ) i gsE & BT A & . £ TDP2044 %.1h M
EEPROM e 5 , ‘&K DONEN 5| KA A H T, £ EEPROM 2B R/ BEEBUHIR B 2 5, 124K
Rt SMBus/I?C Mik&ic4T. i57EE , /£ EEPROM i HU A |, Wi 4 SMBus/I2C = 8 R A i )
TDP2044 Zifrds , W AR il 28 0 20 S R o

2%t 24 d AN EEPROM I 7 35 BB MR DL R 26 1

o EEWUEFT 2Kb ( 256 x 8 fii ) ] EEPROM K/,

« % & MODE =L1, it & & SMBus .

* 4 EEPROM 284 Hhhit 75 4 Z50A OxAO , FF H7E 3.3V HLJE N AE1E DL 400kHz IR IE1T

+ {F SMBus/I2C #i30F , SCL Al SDA 5| b Ai@ i by e b4y 2 3.3V By, HPH RS AME B T M2k B
o 4.7kQ J& 10pF BB 1) B IF WA LMY .

A2 Ay TDP2044 IR — 2 LA/ EEPROM 28U, K25 — /N 481F ) READ_EN_N 5| & 2K H P
(GND) , DMEFEM RS 3523 EEPROM 8. 55— AN484F 1 DONEn 7] LLGIA 2| HA 4.7kQ EdHBH T~ —
A EF) READ_EN_N . Bf )i — 83451 DONEN 5| IR FFE2S | 80k 51 BHE R 20 s ) 285 N, Sk
2 EEPROM #2HL ) 58 A5 100 o
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7 N FHAMISE
#HIE

LA S8 23 s R BANE T T o, T AR HERIE M 72 80 . TI 9% 7 el e o e 5
EEHME , IR IEAMI B S B LA R ST RE .

7.1 MAER

TDP2044 52 —# ik & b ks | W4 el PCB A28 A5 AL 4 A BT S M T 32 404 1) 22 70 3t (A 7 e YU BBl o %A F
DB RS ARG . DUN & TREA 1 8 Y AR G BT R

7.2 #EIN

TDP2044 & — 3k BA £ R X AL E 43 L& N USB Type-C ik /7 A 40K 28 |, v HI{F DisplayPort 3=
FERRAE T8 . TDP2044 n] H s A seuicm S A, anlEl 7-1 s

TDP2044 J J TDP2044

@
A )
) o]
5| USB-C Port USB-C Port |~
DP only DP only
No USB3.x No USB3.x

DP Alt Mode Source DP Alt Mode Sink
C, E Configurations C Configuration

& 71, AN A

7.2.1 {X USB Type-C DP JE//H

TDP2044 wJF TR R S , W PC . Tk PC. #7 /@S, TohE/Ra/Ar. SR MR |, Ly
3 DisplayPort EEERR(E 5, MM AT LESE A S S D R A [R) I 38 PR AR WO TE ) 72 7 Y Bl AR 25 TR 17 Y
DP 2.1 BRI R AT T 2K . AN, T I AT AR - A I 51

7.21.1 ®IFER

ARt — 4, AU Z RIRSEIE AR . DURSIRRSRR 7B 1 o 7 255 R A O B 4

VLHC 72 73 2] Bim 2 B i P AN N A2k 2 TR

X 2253 o A5 P — B R AT 28 B FEE AN AT 24 TR B

RS RS & B A A BB A SR BN IE T BRI as s AL B, DUR AT REID IS

FEAE ] 220nF FAZHRAS G A S . RO RS BB Dy 0402 , JFAE R S & R AL T 7 (1 GND i 1
I ANUTOREE, DA (25 A

o EBUEARIGHOERS: . 0T HSLER , WHNERSRS MG ST, DR A R A K .

o AR ST ALNIR ] R SR R AR
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7.2.1.2 HBRIHIE

TDP2044 >HPY/~ DP 8B DA 4:4 A8 S (JBIEEE ) ) DRI S 51T . a2 — Rt i B0k 3
., 5 DP BERR N % . Won IR AU 2 18] (1) DP 5 B I 5k W vl il i iz a8 A6 20t . e k3 2% 5 o s A
2R AN A B T T RO B TE B — R, AN A AR VR AN U S A, R AR A R U B
7-2 ox 7 {# ] TDP2044 723 N F th szl USB Type-C DP %2 # 1 20) DisplayPort i 4L R B . USB
711k (PD) #eHH4E USB Type-C HIZi 4G kA B #5158 X sl 2 B8 B H 2l 1 (5 5 SEL.

AUXP

AUXN

DP 1.4/2.1
GPU

DPOP
DPON
DP3P
DP3N
DP1P
DP1IN
DP2P

DP2N

EQ1
GAIN

SEL
— 100K F % 2M 2M
IOOnFI I . SBU1
100nF | |
1l TMUXHS221 sou2
DP_PWR 100k
TDP2044
DONEnN
READ_ENN No Connect
System controller for PD RSVD
power management
RXOP TXOP Ce
11 S | — rxp2
RXON  \,/  TXON
{| WA | — Rrxnz
RXIP X A TXIP
| /
{ | AN — — rxp1
RXIN /' TXIN
I ! / 41 f—Rxn1
RX2P ™>2P
1 X | = 2
R2N N/ TX2N
I WA | — N2
RX3P X A TX3P
| /
1 PN — — mr1
RSN/ '\ TX3N
| | L — = ™M
For proper device operation TEST
Sets pin mode MODE
EQO SEL — CC1
EQl —CC2
GAIN
Type-C
Sets device EQ PD
gain and flat gain Controller
HPD

B 7-2. USB-C A2 H =I5 B A i 4k R 2

4
<
K

USB Type-C
Receptacle

A12 GND

@
-
[2]
2
o

All | RXP2

e — 5

:

B2 TXP2

RXN2: A10 | RXN2

QH

—
x
=4

SBUL

o
Q
N

[}
a
2

SBU2

B3 TXN2

VBUS

VBUS

SBU1

:

>
S
o
2
=

o
°
N

o
o
-

@
o
2
N

o
o
_

B8 SBU2

=
=
=4

VBUS

VBUS

B B B

TXN1

B10 RXN1

TXP1

=
=
<

a

TXP1

]

B11 RXP1

H

-
[0)
2
o

18 ERXXFIRE

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TDP2044

English Data Sheet: SNLS746


https://www.ti.com.cn/product/cn/tdp2044?qgpn=tdp2044
https://www.ti.com.cn/cn/lit/pdf/ZHCSVL2
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSVL2&partnum=TDP2044
https://www.ti.com.cn/product/cn/tdp2044?qgpn=tdp2044
https://www.ti.com/lit/pdf/SNLS746

13 TEXAS
INSTRUMENTS TDP2044
www.ti.com.cn ZHCSVL2 - JUNE 2024

HIE
DisplayPort 1477155 AUXp,n il HPD #%5%#. — Mgl TMUXHS221 Z 284N 2 i E 28 v N
SBU {5 SR AtE L ThAE , il 7-2 shfR. R PD 51, Ml HPD {55 ol F T H 2 tE R bLis T ;
HLZ HPD WS 53R4T 18 24 (1 I
FEBLBE R F rp | flcds ) 3% B A % % I 4 38 1R T DP BEREIRASS B, 38 ol LU H TDP2044 11
12C 25 A7 4 HEAT ATA I ) PR L

FT7-18/RT{ SEL=0F1 SEL=1FE ~ , DP {55 Wifl i h 2 s S F ) USB Type-C %3245
£ 7-1. DP BB AJEH 5 4 C B E

SEL 51| IE3 ¥ DP @8 TDP2044 RX 5| TDP2044 TX Z| USB-C O3
0 DPOP/N RXOP/N TXOP/N RXP/N2
0 DP3P/N RX1P/N TX1P/N RXP/N1
0 DP1P/N RX2P/N TX2P/N TXP/N2
0 DP2P/N RX3P/N TX3P/N TXP/N1
1 DPOP/N RXOP/N TX1P/N RXP/N1
1 DP3P/N RX1P/N TXOP/N RXP/N2
1 DP1P/N RX2P/N TX3P/N TXP/N1
1 DP2P/N RX3P/N TX2P/N TXP/N2

HIR DP A2 B B S B2 R E , {5 TDP2044 ARELE R — DP Wit h RN SCRFICE C M E. AR
ZOXPFPECE , DP b AL B DP 3B Ny AR S e o R 2 B iom sk e 3% 7-2 F s (R & Co

R 7-2. DP B EAE R 5 A C

SEL 514 USB-C &0 5| i TDP2044 RX 5] TDP2044 TX 5| DP ZEEE B
0 TXP/IN2 RXOP/N TXOP/N DPOP/N
0 TXP/N1 RX1P/N TX1PIN DP3P/N
0 RXP/N2 RX2P/N TX2P/N DP1P/N
0 RXP/N1 RX3P/N TX3P/N DP2P/N
1 TXP/N1 RXOP/N TX1P/N DPOP/N
1 TXP/N2 RX1P/N TXOP/N DP3P/N
1 RXP/N1 RX2P/N TX3P/N DP1P/N
1 RXP/N2 RX3P/N TX2P/N DP2P/N

USB PD #4438 T S8 1kt vhrg DP &R . USB PD #iE B RiEH:3 USB Type-C 5l i) TDP2044
TX/RX 5| /& USB 4IRS H/AER . N T2 USB %4R4& |, TDP2044 W ZifE PD = H I i A ML .
# 7-3 WoR TR T I AR

R 7-3. FFHUERTH TX F1 RX 51 4

ZH FpLigE= (PD = H)
Rx CMV 1.4V
Rx % GND KIFH$T 230K
TX CMV 0.9V
TX 2 GND HIBH$T 3M
Copyright © 2024 Texas Instruments Incorporated R R 15 19

Product Folder Links: TDP2044
English Data Sheet: SNLS746


https://www.ti.com.cn/product/cn/TMUXHS221
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tdp2044?qgpn=tdp2044
https://www.ti.com.cn/cn/lit/pdf/ZHCSVL2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSVL2&partnum=TDP2044
https://www.ti.com.cn/product/cn/tdp2044?qgpn=tdp2044
https://www.ti.com/lit/pdf/SNLS746

TDP2044
ZHCSVL2 - JUNE 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

7.2.1.3 M LR

TDP2044 j&—ik &Mt ikzhds , I T 9 & DP B )38 7 oV [l o @ d Vi R B4l 8 % =08 20Gbps
(UHBR20) I IS e VERHal | Feikdkahas A B Tl & . 18 7-3 - & 7-6 &R 7 42 DP 2.1 Tx £F
HYEEIE CE DL TP3_EQ &b L IREN S I S R E . IREIR ELEGR W], TDP2044 wJ LUt 4 & A R

T8 I KPR AR T 1 SRAR 5 5T

TP3_EQ¢

" ~ Keysight
Keysight System g + Extra P
@ DP2.1
MP1900A loss g 8dB loss I Worsticase Gable compliance
BERT © Ref. Rx EQ
Eye
without
redriver
TP2
Calibrated to

worst DP 2.1
Tx eye

B 7-3. AR M5 20Gbps (UHBR20) DP
21 Tx REMEEWE

Eye with
redriver

TP3_EQ

X
Keysight
MP1900A

TDP20x4
Redriver
Test Board

|

BERT Keysight

33GHz Scope
DP2.1

Worst case Cable

Ref. Rx EQ

Calibrated to
worst DP 2.1
Tx eye

B 7-4. HiEEBIRS) 2K 17 20Gbps (UHBR20) DP
24 Tx HAMBEERE

B 7-5. TP3_EQ A TLHEEKFNAH DP 2.1 Tx #F&
iR

& 7-6. TDP2044 £ TP3_EQ 4/ T4 53 H) DP
2.1 Tx FrE R &

7.3 BRI
BErT H YR EENE DL N IE R

1. EHEMAEE. M S A SR R 7, BIRN & NS “CEBGEITM” S h 7 s 1T 444
2. TDP2044 Ry @@ ilas T &M , I TH AT R I B IRIE I ( Bl ek s ARREER ) o« AT 3 AT PR AE

R SR IR LR EERA VCC 54> 0.1 uF iifEas. BASIF—D1.00F KR

NMEANHFRBLE—N 100 F KEEHES , (TA—NEZ A TDP2044 34FL . A 24 (0.1uF) D
R AT RESEIL VCC 5l iER: |, R E46% 5 TDP2044 #7255 (E R R 1%

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TDP2044

English Data Sheet: SNLS746


https://www.ti.com.cn/product/cn/tdp2044?qgpn=tdp2044
https://www.ti.com.cn/cn/lit/pdf/ZHCSVL2
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSVL2&partnum=TDP2044
https://www.ti.com.cn/product/cn/tdp2044?qgpn=tdp2044
https://www.ti.com/lit/pdf/SNLS746

13 TEXAS

INSTRUMENTS TDP2044
www.ti.com.cn ZHCSVL2 - JUNE 2024
74 R/

7.4.1 G715 E

I RG LA R, ESE LTI

1. B AR RESET VCC 5l E . B s St o vr |, @K M A S I B AR E R 7.

2. MR EIEZEME S TXnP/TXnN A1 RXnP/RXnN 'S5 484 . SeIi fw 22 DU 5@ i BH Pzl .

3. EEZEMES N ARG L. GBI AU | SRR | AR K2 BE BT B 2 AT
B BT i LR B K PR g D it LR A

4. TTUATE R ZE MG SR T 7 GND HRR ((EARZNFER ) |, DUBEEHRIE R Ak A (s 5 e

5. ¥ GND AL B AL IET T, LUK 28 FriE R GND “Fifi 5 HARE ) GND “FiisHiE. th2sse—B7h 7
P HL R AR 2 18] ) S A RE .

6. AHRIMEHIER R, 5SS RS R 4 b R B Rl

7.4.2 7 b
Bl 7-7. TDP2044 fii [F~fl - A DP EZH TI AR E T80
Copyright © 2024 Texas Instruments Incorporated R 21

Product Folder Links: TDP2044
English Data Sheet: SNLS746


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tdp2044?qgpn=tdp2044
https://www.ti.com.cn/cn/lit/pdf/ZHCSVL2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSVL2&partnum=TDP2044
https://www.ti.com.cn/product/cn/tdp2044?qgpn=tdp2044
https://www.ti.com/lit/pdf/SNLS746

13 TEXAS

TDP2044 INSTRUMENTS
ZHCSVL2 - JUNE 2024 www.ti.com.cn
8 BRI R

8.1 BT B A

BRSO EOFRE A , T SR ti.com LRSI S OCIER . st A AT BVR] AR i A IS A
o HREMMEAELE | i RTS8k

8.2 T RIE

TIE2E™ h 0 e ipdn & TRIM R EES E Y0kl | W EE L RO RAYOE . S IiF s it 5e. Bk
G R B A TR B SRS T PSR BT 7 B

VRN A B S AN TR “HERE” SR, XES AR TI HARMVE | I EAR—E B T A 530
TI A8 I 22K

8.3 M
TI E2E™ is a trademark of Texas Instruments.
FrA bR A B A E I .
8.4 HHAHEE
Fr LR (ESD) SR X AN LR LS o AN A (T1) BESGEE 2 00 TR 18 M A B AT A SR AR B o SRS I3~ I A 3
A FIZETRT | 7T 2 PUR R L .

m ESD MR/ NE FEBUNOITERERE , KBS FEE IR REE A 5 R BIBUE |, R BV IEH A2
HOE R AT e 2 BT 5 H R AT R AT

8.5 RiEk
TI AR ARERII IR T AT, B TR A AE L.
9 BT Pi o %
B35 B RA R
2024 % 6 J ¥ VI RATIR

10 MUK HEMTETEGEE

TR A S I EBRANTIE R . X5 B4R E S R 8 . Rt a 2 , A STEM , H
ASKSTRATIEAT o« AT RILEAR R AR T A hRAS | 5 20 A2 1 3 A

22 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TDP2044
English Data Sheet: SNLS746


https://www.ti.com
https://e2e.ti.com
https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.ti.com/lit/pdf/SLYZ022
https://www.ti.com.cn/product/cn/tdp2044?qgpn=tdp2044
https://www.ti.com.cn/cn/lit/pdf/ZHCSVL2
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSVL2&partnum=TDP2044
https://www.ti.com.cn/product/cn/tdp2044?qgpn=tdp2044
https://www.ti.com/lit/pdf/SNLS746

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 18-Nov-2025

PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )
TDP2044IRNQR Active Production WQFN (RNQ) | 40 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TDP2
TDP2044IRNQR.B Active Production WQFN (RNQ) | 40 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TDP2
TDP2044IRNQT Active Production WQFN (RNQ) | 40 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TDP2
TDP2044IRNQT.B Active Production WQFN (RNQ) | 40 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TDP2
TDP2044RNQR Active Production WQFN (RNQ) | 40 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TDP2
TDP2044RNQR.B Active Production WQFN (RNQ) | 40 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TDP2
TDP2044RNQT Active Production WQFN (RNQ) | 40 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TDP2
TDP2044RNQT.B Active Production WQFN (RNQ) | 40 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TDP2

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.
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In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TDP2044IRNQR WQFN RNQ 40 3000 330.0 12.4 4.3 6.3 11 8.0 12.0 Q2
TDP2044IRNQT WQFN RNQ 40 250 180.0 12.4 43 6.3 11 8.0 12.0 Q2
TDP2044RNQR WQFN RNQ 40 3000 330.0 12.4 43 6.3 11 8.0 12.0 Q2
TDP2044RNQT WQFN RNQ 40 250 180.0 12.4 4.3 6.3 11 8.0 12.0 Q2

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION

13 TEXAS
INSTRUMENTS
www.ti.com 25-Sep-2024
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TDP2044IRNQR WQFN RNQ 40 3000 367.0 367.0 35.0
TDP2044IRNQT WQFN RNQ 40 250 210.0 185.0 35.0
TDP2044RNQR WQFN RNQ 40 3000 367.0 367.0 35.0
TDP2044RNQT WQFN RNQ 40 250 210.0 185.0 35.0
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& PACKAGE OUTLINE
RNQO040A WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

B
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@]
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Wk
[{o PN

i
0.8 MAX
i jﬂ oy e e Oy e e B s e sy Y o SEATING PLANE
0.00
e 4.720.1
?.7 2X[44}— | (0.2) TYP ﬂ
36x[04] 9 | ; | 20 _—EXPOSED
) [ UUUUUUUUUUUY 7, meruaeo
e ‘ e
TP | =
. P ‘ -
D) (-
-E-—-—-—- —t— - — - — - -—{- 2.7:0.1
D) ‘ (am
) | (.
B l =)
13 | ‘Lzs
ANNNNNNNNNN L ooz
‘ .
PIN 1 ID 0 0529 o 0.1 [c]A® [BO |
(OPTIONAL) 40X o3 — 0.05) |

4222125/B 01/2016

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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RNQO040A

EXAMPLE BOARD LAYOUT
WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

4.7)
2X (2.1)
6X (0.75) —
~r1fi00080000800
! |
O - o
|
4OX(0.2)j D O i ®Jﬁ{
4X
= I ==k
SYMM 3.8
(27*7* AOlee@CApi (2.7)( )
|
/= |
36X (0.4) w |
@ ‘ O ‘
(R0.05)TYP — | H [} HBL[}%{}H E ,,,,, -
| ﬁ
I 9 20 ‘
| SYMM
(©0.2) TYP !
! VIA \
B (5.8) |
LAND PATTERN EXAMPLE
SCALE:15X
0.05 MAX 0.05 MIN
ALL AROUND T ALL AROUND
(— SOLDER MASK
METAL OPENING
SOLDER MASK T ~__METAL UNDER
Nt OPENING SOLDER MASK
NON SOLDER MASK
SOLDER MASK
DEFINED
(PREFERRED) DEFINED

SOLDER MASK DETAILS

4222125/B 01/2016

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN
RNQO040A WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

SYMM
¢

4x (1.5)

4wwrﬁ@aa@@@@@@ i

S - ‘ \ ‘

40X(02) @ O | O i ij
T T @()
+{}4{:kli (3.8)
! [jj (161(9)
b D
i — —~ 1 ) 21
fRRRNARuR N -
i 20 |

-~ 6X (1.3) —=

|
- (5.8)

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL

EXPOSED PAD

73% PRINTED SOLDER COVERAGE BY AREA
SCALE:18X

4222125/B 01/2016

NOTES: (continued)

5. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.

Texas
INSTRUMENTS
www.ti.com




ERBEANRRFH

TIREHREEANTEERE (2BEER ) . RITER (8F3ER1) . NAREMARITEN, NETRE, R2ERMEMER , F
RIDXEREEFEEMARIERNER , S/EFR T EH Y. SEBERARNER R TRICEME =5 MR-~ RIE RER,

XEFRRAEER TI FRHTRITWASTRARERA. SFETEREATEHIEME (1) HNENNARESEN TIFR , 2) Rit. B
AN RENEA | (3) BRENMABEMEIFEUREMRHERE, RRENRAEMER,

XEFRNELE , BF5TEH, TI RGN TRXLERRATHRARTEARE TI = ROEXNA, FEUEAFANXERRETE
FRET. BENEREMEM T MRFRAEAMBE=F RN, N TRENXLERRAEATN TI REARELNETRE, RE.
A, |ENRS , SFTBEE T HESEFAR,

TIRGEHFRZ TIHESR). TIBAREER X ticom FEHMBRRASZRS TI ~mEMNEMERZRRNAR. TI REXEREFToT
BRUEMARNER TIHN T ~RAXFHEANERJERERFH, BRFEEMME (T) AEREFREENEHFRIAFTABE~R
BUWE RIGAREEMERA B RHOFREB AR,

Tl R34 IR T RE 1R AV E M E bR R B &Ko

WRARFRE © 2025 , EMALE] (TI) 28]
REEHBEH 2025 F 10 A


https://www.ti.com.cn/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com.cn/cn/lit/pdf/ZHCQ001
https://www.ti.com.cn/

	1 特性
	2 应用
	3 说明
	内容
	4 引脚配置和功能
	5 规格
	5.1 绝对最大额定值
	5.2 ESD 等级
	5.3 建议运行条件
	5.4 热性能信息
	5.5 直流电气特性
	5.6 高速电气特性
	5.7 SMBus/I2C 时序特性
	5.8 典型特性
	5.9 典型抖动特性

	6 详细说明
	6.1 概述
	6.2 功能方框图
	6.3 特性说明
	6.3.1 线性均衡
	6.3.2 平坦增益

	6.4 器件功能模式
	6.4.1 工作模式
	6.4.2 待机模式

	6.5 编程
	6.5.1 引脚模式
	6.5.1.1 五电平控制输入

	6.5.2 SMBus/I2C 寄存器控制接口
	6.5.2.1 共享寄存器
	6.5.2.2 通道寄存器

	6.5.3 SMBus/I2C 主模式配置（EEPROM 自加载）


	7 应用和实施
	7.1 应用信息
	7.2 典型应用
	7.2.1 仅 USB Type-C DP 源应用
	7.2.1.1 设计要求
	7.2.1.2 详细设计过程
	7.2.1.3 应用曲线


	7.3 电源相关建议
	7.4 布局
	7.4.1 布局指南
	7.4.2 布局示例


	8 器件和文档支持
	8.1 接收文档更新通知
	8.2 支持资源
	8.3 商标
	8.4 静电放电警告
	8.5 术语表

	9 修订历史记录
	10 机械、封装和可订购信息

