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Kk MODE 24, i 5 2% 10 [N
| ’ VIN = GND -10 A
ot IR FRLAE H
li_simope  |MODE 51 B4 N\ AR F I VIN = GND -200 pA
B
VRx-DC-CM RX Eifi 35 Lk AT BATBAHURES 1.4 \
ZRX-DC Rx E/ﬁﬁl’ﬁmﬁﬁﬂﬁ 50
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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
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‘ - ‘ /N EQ , 25 = L1 -3.8 dB
PRI 25 iﬁigggﬁ%ﬁ:ﬁ AR e Eq mas - L2 1.2 dB
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19) B ()38 25
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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.

Copyright © 2024 Texas Instruments Incorporated FER PR 1"

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

i3 TEXAS

TDP2044 INSTRUMENTS
ZHCSVL2 - JUNE 2024 www.ti.com.cn
£ 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
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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
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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
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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
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PACKAGE OPTION ADDENDUM

10-Jul-2024

PACKAGING INFORMATION

rderable Device tatus ackage e Package Pins Package co Plan ead finis eak Tem em evice Markin amples
Orderable Devi S Package Type Package Pi Packag Eco PI Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Sampl
@ Drawing Qty @ Ball material ® (415)
(6)

TDP2044IRNQR ACTIVE WQFN RNQ 40 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TDP2
TDP2044IRNQT ACTIVE WQFN RNQ 40 250 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TDP2
TDP2044RNQR ACTIVE WQFN RNQ 40 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 TDP2

TDP2044RNQT ACTIVE WQFN RNQ 40 250 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 TDP2

ples

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.
LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may

reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based

flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a

of the previous line and the two combined represent the entire Device Marking for that device.

will appear on a device. If a line is indented then it is a continuation

® | ead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer:The information provided on this page represents Tl'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
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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.

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

I3 TEXAS
INSTRUMENTS
www.ti.com 25-Sep-2024
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
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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
. — A
[$ K]
o
@]

PIN 1 INDEX AREA—]

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.
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