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XTrx TSR A 22 % 170 o 10.0MHz & 10.0GHz ¥ [l A /M -50 dB
Rik#
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XTx RIEAM LT 1] B 725 10.0MHz % 10.0GHz 78 [ P4 it fgt /M. -46 dB
R
T R R R AR B R (AR | TR T B e T B ST R 100
PLHD/PHLD TR ) o ps
kAR i S IR B 2 )
TRI-DATA A HE M ALRL ) #). 20Gbps PRBS15. 800mVpp %43 70 fs
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Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TDP2004-Q1

HERXFIRIF 7

English Data Sheet: SNLS787


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tdp2004-q1?qgpn=tdp2004-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSYY7
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSYY7&partnum=TDP2004-Q1
https://www.ti.com.cn/product/cn/tdp2004-q1?qgpn=tdp2004-q1
https://www.ti.com/lit/pdf/SNLS787

TDP2004-Q1

ZHCSYY7 - SEPTEMBER 2025

13 TEXAS
INSTRUMENTS

www.ti.com.cn

5.6 R AN (£2)
TE AR ISR I 0 0 0 R L P R 0 (Rl 33 A 0 )

24 RS B/ME  HREME  BONE LA
LEARITY: 35 = La wi i it 8Gbps 1250 mVpp
LNEARITY: | str35 = La uf it b scinsdett 16Gbps 1200 mVpp
LINEARITY: | s = La W oot et 20Gbps 1100 mVpp
5.7 SMBUS/I2C it 5
1E B AR KA T B TARR AV AU ( BRAES A B )
28 ‘ W% BAME  HAEME RRHE LA
HirR
O FR N R AR AT
ts )OSR B P i
(R ) BB 1 PR E]
tHp-sTA TEMRAME , AR 0.6 s
IF e ke
tLow SCL I e I LT o 3 1.3 s
ThiGH SCL I8 iy vy HLT- JE 3 0.6 us
iV =NEbIE 2 0di]
tsu-sTa P 0.6 us
thp-paT HE LR AE T 1] 0 us
Tsu-par HHE 3 B I 0.1 us
t SDA Al SCL 15 51 L FHir ] R HHLSE = 4.7KQ . Cb = 10pF 120 ns
te SDA #1 SCL 155 10 B&I 1] b7 L BHEY = 4.7kQ . Cb = 10pF 2 ns
tsu-sto STOP 41y 7 [H] 0.6 us
t STOP 15 START 42 [y 13
o SR R 7] : us
tvp-paT HHE AT T[] 0.9 us
tvp-ack Al RO A Ta] 0.9 us
Cp A B 400 pF
FEI AR
fSCL-M SCL Eﬂ'%"}'iﬁﬁ 303 kHz
tLow-m SCL I HLF I ] 1.90 us
THIGH-M SCL = H P 1.40 us
- B
tsu-sTam iiﬁg*ﬁm 9 s
( EH ) BB R PR E]
tHp-sTA-M TG |, AREE—1 15 us
I e ke
Tsu-pAT-M HhE 5 B AT I 1.4 us
tHp-pAT-M HHE LR AE T (] 0.5 us
trm SDA Fil SCL 15 By L FHir ] RS = 4.7kQ . Cb = 10pF 120 ns
Tew SDA 71 SCL 13 5 1 F it [ IS = 4.7KQ . Cb = 10pF 2 ns
tsu-sto-m 15 1SR A H LI [a] 15 us
EEPROM i ¢
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TE 1 SR AT 1 TAR IR G B S (B i )

S5 TRsAF BAME RBUME BKE FfL

. £ READ_ENn E 4 %5 ff DONEn
TEEPROM EEPROM Eﬂﬁbﬂi@zﬂﬂﬂ 8t L 7.5 ms
Teor ¥ SMBus 1 % 195 G IGRRRE . LARE L 50 ms
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5.8 fuAlkHt
Bl 5-1 B/n TAF EQ 3B THME EQ H a6 i SRR, B 5-2 B/R T Rx A Tx F1 ) S B 7= 7 [ 45 FE o
25 I 0
-5
) g o
3 (7]
[72]
£ S 15
o c
g E
& -20
-25
RX SD11
] 50 TX SD22
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Frequency (GHz) Frequency (GHz)
A 5-1. 1% EQ 358 SHFERM KRR ] 5-2. BRI 5y [HIARFE

5.9 S BB RFE

[&] 5-3 FH[&] 5-4 1F EA /@38 8 T iR E &R 7 20Gbps AR A | X iR E 0l i B AR 4R 8 (2 ) At
TDP2004-Q1 fi#15h ( 4 ) #H4T 7 k. MIRETTLLEH , TDP2004-Q1 B niBEHL R (RY) JEH M——IK T IXEKEE. &
B Eh I EEE R IH R F EQ = 0 B B R IMH |, #ME T HINIREE | ek 7 #f e vk sl .

K 5-3. B ZEMERAEA LRI E ( 20Gbps B ) K 5-4. i@3F TDP2004-Q1 ( 20Gbps K )
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6 40 B
6.1 MR

TDP2004-Q1 /& H A B2 pf 5 Ui 15 D RE A DUSEIE 2 50 3 L P e e Rl . An PR H(S S B IE AR b AT 384T
A — ANESER R E R 25 (CTLE) Al —MRYER UGS 2% | 3 SERAMEIRUR 8 83 AT 24 Bl 28 2. 1]
HIA B EE . Sl AR e LI B TR, AR ORAFZ AR M 30 [R]I OR B AT A A a2
TDP2004-Q1 AJidid =i AS [ () 77 AT RC &

SRR - SRR E L strap FCE SIS 5IIBERSLE LA 2 VF 2 R LI R

SMBus/I2C ZH|#ER, - W\ /M EEPROM B 23 F 12 HIEL & . 7 TDP2004-Q1 &I\ EEPROM iEZEUdE )5 |
‘B4 ¥ DONEnN 5 IS KT . £ EEPROM #2HLZ /. B A s B2 5 , SMBus/I2C H bRz 177 %
KT, & & , 7f EEPROM i2HUA] | Wik 4hEs SMBus/I2C ¥t #3458 X 75 2217 7] TDP2004-Q1 %4788 , M
ANER I I B SRR . BT BRSO, Bk,

SMBus/I2C EiFtER - 345 KRG . sk SMBuUs/I2C | 24 =0 28 4F@ i B N B Fr bk R B TDP2004-
Q1.

6.2 ZhEETAER
| |

RX0P " TXOP
77t
RXON S 72 ; TXON
2 7 v
[T | [T | 3 [ e | e |
A RN A
RX1P © z \\ Linear ﬁ TX1P
CTLE \ Dri
RX1N river TXIN
SEL
READ_ENn
DONERN
| R Power-On Reset Always-On 10MHz GAIN/SDA
VvCC Voltage TEST/SCL
GND Regulator TDP2004-Q1 Shared Digital Core EQ1/ADDR1
EQO/ADDRO
MODE
PD
RX2P . TX2P
one > N e
RX2N < v TX2N
\\ X // ; Y
l Term ‘ l Term ‘ /< >\ Term Term
AT / /><\ N TA
RX3P . N Linear P
CTLE / “_ |pni
RX3N river TX3N
| |
6.3 4F MU
6.3.1 RX Hf1ei|id B

TDP2004-Q1 # I #8 AT — AL R 28 M 515 8% (CTLE) |, “e0ia Fl e A s R 9055 U B i ke 35 B 249 187 O i e
ISR B 2 BTN ARG . RS SEBL N R el o |, USRI 2 M BE 7). I8 J0a IR 4t 7 RIS, W
O BT AR S, DME EQ 4 2 i 28 55 % Pl JE SR RHIEAHICAC . EQ 24 ) DI AEIXAE SMBuUs/I2C #ixX
TR FESIERAT | X BB FRA A2k AT 7 14L.

£
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% 6-1 it EQ 4131 sk SMBus/I?C %1174 1L 20Gbps ( 10GHz ZZE iHF4iaR ) Mty RIS HER . 76311
PIBER T | EQT A1 EQO 31 M EEE 0-3 (UISHINIE. 15 12C BT, 1 LAk & AN A7 4 R L 92
EQ 3.

& 6-1. WnEHwE

BB HE EQ H5& (dB)
8| B, SMBus/I2C &5\
g
o 3 Q 53 g &
i _ o ‘q_,l ?’I gl El N
g g g g g B e 2
) ) g I
g g e )
8
0 LO LO 0 0 0 1 5.0
1 LO L1 1 0 0 1 7.0
2 LO L2 3 0 0 1 8.0
5 L1 LO 0 0 1 0 10.0
6 L1 L1 1 0 1 0 10.5
7 L1 L2 2 0 1 0 11.5
8 L1 L3 3 0 3 0 12.0
9 L1 L4 4 0 3 0 13.0
10 L2 LO 5 1 7 0 13.5
11 L2 L1 6 1 7 0 14.0
12 L2 L2 8 1 7 0 15.5
13 L2 L3 10 1 7 0 16.0
14 L2 L4 10 2 15 0 16.5
15 L3 LO 11 3 15 0 175
16 L3 L1 12 4 15 0 18.5
17 L3 L2 13 5 15 0 19.0
18 L3 L3 14 6 15 0 20.0
19 L3 L4 15 7 15 0 20.5
6.3.2 P at

34 T 5 RN, GAIN BIEIE H T4 B TDP2004-Q1 3R B Bk 42 T 25 ( B ARSI ) -« GAIN
5 B EIEIE 0-3 [ FIEIM . 7F 12C BAR |, BANEE AR IS B . % 6-2 JR{ P S I HI il B R E .

ST REZHAS , EiEH GAIN = L4 ( 2% ) ELAXE , DUHRMHE 0dB (1) P25 .

BE TDP2004-Q1 f P-4 a5 F ¥y | D200 Of BEL AN B 00T A% H 5 5 308 20 0 AN HE i 2840 1 ELIR AN A T 2k
(EREAGER

&K 6-2. THMn R ERE

5] AR« A 12C iR, : flat_gain_2:0 BRI 2T 2%
LO 0 -5.6dB
L1 1 -3.8dB
L2 3 -1.3dB
L4 (Ba) 5 0.6dB ( ZRIAZEIL )
L3 7 +2.60B
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6.3.3 X &5

TDP2004-Q1 #2fit 2x2 %2 X S IR . @i SEL 3| | 4 #3655 IR B A Bl S e g | mE
6-1 Fi7s .

SEL=L SEL=H
(Ch0-3) (Ch 0-3)

RX0 X0 RX0 >—— TXO

RX1 ™1 RX1 >—— ™1

RX2 ™2 RX2 >—— X2

RX3 ™3 RX3 >—— >3

B 6-1. X X ML HEARRENGESHER
6.4 TR
6.4.1 T1EHE

afF R IEHIBAT . AT, TDP2004-Q1 AT X MM 3 85 Bt 5 5 EAT B R IR AN, TSR B 47 145 5 58
B

6.4.2 FFYIERC

BTN, B PD =H WM. BT, S#A TR U EE .
6.5 gifE

6.5.1 5/ =

TDP2004-Q1 nJiliid strap B & 5| BT &AL E . EMER T | 280 2 HTA 5 HSF 5] B S0 #8442 ) A0
=5 e B R E .
6.5.1.1 T HLPIshIE N

TDP2004-Q1 B 5 HFHAGI I, FTIEdl e i E . XL 5 B Fam A8 B FE 2 15 28 sk 5 ik B 5 M 2%
HE SRR LT 702 (4 I B . AN PH SR A 10% S S A 2. % MODE 2 48P 5 HSF5] L AE b H
I HEAT K AE. MODE 5| JAT LAZE 2348 b i sl E 7 is AT 45t N Ad .

& 6-3. 5 ZizHl G R E

£ e
LO 1kQ £ GND
L1 8.25kQ % GND
L2 24.9kQ £ GND
L3 75kQ % GND
L4 F (&%)

6.5.2 SMBus/I’C S #4180

W% MODE = L2 ( SMBus/I’C H#xfa izt ) , mEd s 7% miks 400kHz [fitsdE 12C 5% SMBus % M1 %}
TDP2004-Q1 #4TH.E . TDP2004-Q1 1 H #rthilik i ADDR1 #1 ADDRO 5| F 5] sk E ke, % 6-4
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IR TIEIE 0-3 HOELE N 16 N Hintbilk. 78 SMBus/I2C #£30F , SCL 1 SDA 5| it 7 e fE b4 &=
3.3V Hil5. HIHSMER R T RERER. 4.7kQ 2 10pF M2k A1 R AIFHIIE I AUME .

#* 6-4. SMBUS/I2C B irthhtigE

ADDR1 ADDRO 7 hr B inshbEE 0-3
LO LO 0x18
Lo L1 Ox1A
Lo L2 0x1C
Lo L3 Ox1E
Lo L4 TRER
L1 Lo 0x20
L1 L1 0x22
L1 L2 0x24
L1 L3 0x26
L1 L4 RE
L2 Lo 0x28
L2 L1 0x2A
L2 L2 0x2C
L2 L3 0x2E
L2 L4 TR
L3 Lo 0x30
L3 L1 0x32
L3 L2 0x34
L3 L3 0x36
L3 L4 TRER

TDP2004-Q1 A F 2 Kapfids :

o HEFHFR  XMAAETHEN VIR, AT SR E. KSR, e m S E I FE.
o IEEFAE XA TN E A PGS E RO R DhRE . P A EIE AR A M R R A A AR A, R BT
P E ARSI G , ] U s iE 0-3 1Y) ik 5 AR E N4 .

R 6-5. HIEHF RV

BT Ak ®iE 0-3 W
0x00 WIE 0 FEs
0x20 1 AR
0x40 I 2 R
0x60 I 3 AR
0x80 T RS NJBIE 0-3 F1Eae. U 0 A7
OxAQ JHEEEIE 0-1 S A, HUEIE 0 AR
0xCO )RR NS 2-3 R4S IRBGEIE 2 HAEE
OXEO HIE 0-3 A
6.5.2.1 FLEHFMAE
* 6-6. EHTFF (WE = 0xE2)

A FB it LA VB
RESERVED R 0x0 {54

6 rst_i2c_regs R/W/SC 0x0 ARG T 12C A R EAONERME ( BATIER ) -
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R 6-6. A W74 (W =0xE2) (%)

fr FB R gL na iEA
5 rst_i2c_mas R/W/SC 0x0 AL 1PC =88 ( HATEE ) .
4-1 RESERVED R 0x0 554
0 frc_eeprm_rd R/W/SC 0x0 7 7% MODE #1 READ_ENN R4 LA F2h in# EEPROM Hid
He
6-7. EEPROM_Status 778 ( /W% = 0xE3 )
A FE& KRR L0 i
7 eecfg_cmplt R 0x0 EEPROM Jin#k 5 i
6 eecfg_fail R 0x0 EEPROM J#k k.
5 eecfg_atmpt_1 R 0x0 2% EEPROM B B V8.
4 eecfg_atmpt_0 R 0x0
3 eecfg_cmplt R 0x0 EEPROM Jin#k5e % 2.
2 eecfg_fail R 0x0 EEPROM Jin#k &K 2.
1 eecfg_atmpt_1 R 0x0 X% EEPROM MH& 2 k.
0 eecfg_atmpt_0 R 0x0
# 6-8. DEVICE_IDO %78 ( /m# = 0xFO0 )
A FE KA L0 Ui
7-4 RESERVED R 0x1 1354
3 device_id0_3 R 0x0 %44 1DO0 [3:1]: 001
2 device_id0_2 R 0x0
1 device_id0_1 R 0x1
0 RESERVED R 0x0 -
% 6-9. DEVICE_ID1 #1723 ( /% = 0xF1)
fir FB RA LA L
7 device_id[7] R 0x0 4% 1D 0010 1001:
6 device_id[6] R 0x0 TDP2004
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 0x1
6.5.2.2 EEFHF IR
& 6-10. EQ Wi & & f7 e CEEFF 724 + WS = 0x01)
fir FE KA L0 Vi
7 eq_stage1_bypass R/W 0x0 FHEQ %% 138 -
0 : ZEH 551
1: 5 EH
6 eq_stage1_3 R/W 0x0 EQ Haamay 1 54
5 eq_stage1_2 R/W 0x0 BARUEAEL , S AR PRE 6-1.
4 eq_stage1_1 R/W 0x0
3 eq_stage1_0 R/W 0x0

TDP2004-Q1
ZHCSYY7 - SEPTEMBER 2025
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* 6-10. EQ 25154 {7y (BEHFFREL + W =0x01) (%)
fir FB P s T
2 eq_stage2_2 R/W 0x0 EQ 1am s 2 #50H|
1 eq_stage2_1 R/W 0x0 HRVEAGEE | WS HEBIRRP % 6-1.
0 eq_stage2 0 R/W 0x0
# 6-11. EQ 3 28/~ IH3 35 it 5 A7 a8 (JBEFAHELL + W% = 0x03)

fir FB picl 2L i
7 PR R 0x0 PR
6 eq_profile_3 R/W 0x0 EQ T E fhizk
5 eq_profile_2 RW 0x0 BHREAEL , SRR+ IIE 6-1.
4 eq_profile_1 R/W 0x0
3 eq_profile_0 R/W 0x0
2 flat_gain_2 R/W 0x1 SPHE B 25 R
1 flat_gain_1 RwW 0x0 ARVEAE L | S REREETIE 6-2.
0 flat_gain_0 R/W 0x1

& 6-12. T PR RIBH FHras (REFFREL + W = 0x04 )
fi FE RAY L0 YL

7-3. 1-0 TRE R 0x0 TRE

2 T1 IR RwW 0x0 BB T IR

0 : Wik A A
1 WA CHM . BAREN “17 FRIEHIET,

& 6-13. PD BEH & ey (EEHFFAREL + (Wi = 0x05)

A FB& Byt =LA i

7 device_en_override R/W 0x0 @it SMBus/I2C J& FH I B B 75

0: FaEVEHREEM

1: FaEECHA

6-0 device_en R/W 01111 | IR 83 S FhiBE SR T30 Wi s - £ device_en_override = 1
1l

1111 - T R R prE B B

000000 : 3 i T A Bty 2

*x 6-14. B FFH (EEFAREN + (RE = 0x06 )

= - 2 cAiT P
> IRER RIW Ox100 |yl i 8 e
YL 001 BAZRAS 3 e v
7. 6. 20 e RIW 0x00000 | {6

6.5.3 SMBus/I’C E#/#14z(H & (EEPROM H 1% )

TDP2004-Q1 thw] i@ it \ EEPROM % B ¥ 3k 47 ic & . Zdk N bl , 040K MODE 5| E AN L1.
EEPROM m#EENESS Rk B JE KA —K. W TDP2004-Q1 it & SMBus il #5120 |, K R
SMBus IDLE k%5 , H¥| READ_ENn 5| B AMKHEF. 7£ READ_ENn 5| IRz MK H T )5 , TDP2004-Q1 B A
SMBus il 8% | I 22l i S BUE % 7E 40 EEPROM ( SMBus 8 fiz#fili: OxAO ) 28X Bk T HECE . 1
TDP2004-Q1 &3 ) EEPROM B ¥ 5 , ‘&< DONEn 5| JIERE N, £ EEPROM BZEUZ B 32EL
WiE B J5 , SMBuUS/I2C Hbrig 77 Rl . 157 & |, £ EEPROM BUE] | 15445 SMBus/I2C
5 ) S A A B2 7 ) TDP2004-Q1 Z5 /74 , T A428 i) 25 0 200 S e A o
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MYt R E R 4 EEPROM B, 7 35 08 IR DL N4 e 167

I 2Kb (256 x 8 fi ) '] EEPROM K/)h.

« %HE MODE =L1, e & N SMBus il #5H .

41 EEPROM #8f-thhil 75 A OxAO |, - H7E 3.3V HLJR FRES DL 400kHz 4R ig1T

« {E SMBus/I2C # 3T , SCL Al SDA 5| jils i@t b e 4 2 3.3V B i Hi P28 A s T 2R B
o 4.7KQ J& 10pF S H 251 R I U6 U DUE -

4% A TDP2004-Q1 R IkAE—#2 LU . EEPROM 8L, 45— 484k READ_ENN 5| I 1 & (K B °F
(GND) , DAfEFE R B3 )5 2 EEPROM 8. 25—/ #3411 DONEn nJ LAGIA R BA 4.7k Q FRHHK T —
ANFEAE READ_ENN o K 235144 1) DONEN Sl IR FFE S | BORZ 9| I 2R w25 N\ | SRR f i
EEPROM 325 1 57 il 15 10
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7 ML FSEHE

&iE

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

7.1 MAER

TDP2004-Q1 /& — i Sl MR AN &, w3 e Xl PCB AR 28 S5 A% 4 A T HFE T 32 404 1) 22 20 I TE 7 o Y
AT AR EAE SRR G LUR S HEER 1 SRS A R AR S (0 e T R e

7.2 AN
TDP2004-Q1 /& — k2t ¥ 95 5has , 7 HIfF DisplayPort T #5888 {5 5 Tids , W&l 7-1 fros.

=
W

J

o S
VI 8 N Cable g Display
Processor g 5 @ .E Scaler
/ h
ECU Display
B 71, RN A
7.2.1 DP2.1 FHBS 5517

TDP2004-Q1 7] H T ¥R/ %2 4: , tn ADAS. IVI. RSE £ H , LA 5% DisplayPort F856155 , MGk

PEAE G IE ) Ve . LR SRR 7 87 DP 2.1 N VR FEA S ER . AN, Wi aT LU

HoAth FH 51

7.2.1.1 #HiFESR

SAR R B — R B2 R SRR TER . LLR AR R 1 BT 7 o LR S AT

o JUECZE 4320t B R BLR) P AT N AR 2k 2 [ K

o ONFZE oy XA FH B AT 28 T RN A 28 1)

o KIS A A B A I AN B B R A AL B, DUR AT RE D S

o FUUEH 220nF RS A AR BN AIA R ST E N 0402 , HAE A E GRS T 771 GND “Fii k-
IN—AU 087 Dbt i A A .

o R RIIG R IERE RS . XTI FLER: | WSS UG Sl , DUR T RELE R K

o fFEH B 22 P I FL AR B EL R R A F R AR

7.2.1.2 BT E

TDP2004-Q1 AVY/™ DP E4E M IEIERMUE ST ThEE. Zas i & — AR K sh 3% |, 5 DP 8B Il a5

R PR AN RIS 2 [ ) DP B B I 2k bl i B i i 2 A A it . FE IR IR 8% 5 T URAT R . FR RN oAt B o —

R RN L AUETE 30 2, A P2 AR BRAR YR Al S 40, dEmAR AL AR RS . B 7-2 JBOR TR TDP2004-

Q1 1 DisplayPort & FH i) {44 i Ji 221
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I RX[0-3]P TX[0-3]P |
I | ’
Redriver
I RX[0-3]N datapath TX[0-3]N |
I | ’
EQ1
VW—p
DisplayPort System controller for EQO Set EQ gai DisplayPort
source power management . e gain connector
Channel logic
GAIN
V= Sets DC (Flat) gain
TDP2004
P HPD
AUXp
AUXn For brevity AUX biasing is not shown
& 7-2. DP 2.1 {55 B a4 i SR 22
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TDP2004-Q1 & — 3k £k M #60R5h 28 |, Al T97 i DP BERK @ IEE mya . @i R DP2.1 A8 % ik
20Gbps (UHBR20) ¥ ISI ffie tEFl s | #Eakshas g B Faid & k. 1§ 7-3 - | 7-6 B 7 #7[¢) DP
2.1 Tx FFAHmiE s E UL TP3_EQ AH B S T & IR E . IRER LR |, TDP2004-Q1 7] LA

3 P AL IR A TV I8 I F) 7K P A AR SRR 5 S Y

TPZT TP3_EQ1

B 7-3. R IRE) 2K 8% 20Gbps (UHBR20) DP
24 Tx REMEERE

Eye without +8dB loss + Eye with
redriver equalization redriver
Keysight - Keysight
> Scope 2 a Scope
B DP2.1 4 E; s DP2.1
soc ol . compliance soc g : . § 8:5 compliance
2 ! (Worst case 2la), ¢ g (Worst case
AMD Radeon & ;"é 5 cable loss + AMD Radeon & ji:; L cable loss +
7900XT GPU 85% Ref. Rx EQ) 7900XT GPY 535 Ref. Rx EQ)

TIEVB
P2 TP3_EQ

B 7-4. HEBEIREh A K A 20Gbps (UHBR20) DP
21 Tx HAEMEEERE

A 7-5. TP3_EQ AL EIKEI25 1 DP 2.1 Tx fF&1*
iR &

K| 7-6. TP3_EQ 4b# TDP2004-Q1 i 5 S
DP 2.1 Tx FF& IR E

7.2.2 A 155 HH#H USB-C XX A £ L 1H#

TDP2004-Q1 7&K B A SRS XA 2 % B ] e 2R VE e AR IR B #4317 T3 i USB Type-C #dik U5 1Al

PLK A DisplayPort =485 45 5 3405 5T ThRg .

TDP2004-Q1 m] H-FJaum Az floom N , il 7-7 F s, 8

RAEH] SEL 1M (¥ RS USB PD 495 ) |, 4 IE (5 5 B AR AT G BN BB E R s SOE R , WnlEl

I

#HiE
TDP2004-Q1 {X A fl 745 USB ik 5| fA1 ] T DP B AU H o/ USB3.x JIfEff USB-C i -
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TDP2004-Q1 J J TDP2004-Q1
RX X
= RX

USB-C

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

& 7-7. USB-C M

7.3 BRI CEIN

BT YRR I L N @R -

1. EHERHEE. M S BRI R, RN TEART S CEUGEITRM” 580 5 1T 44

2. TDP2004-Q1 H i @ iUa T 444 , BV 77 HEATAT AT RE R I rE YR BE D, (B B SR REER ) o AN 75 B T A
YR L. BRI LR AR VCC I |—1 0.1 uF AR, B8N 1.00F KEEHRE
& UREAHEFEBLE AN 100 F REEHEAES , W — /N EZA TDP2004-Q1 -t . A 4%
(0.1uF) AU AUR AT RESEIL VCC 5l ER: | JFRESE M S5 TDP2004-Q1 B IR 5 MEH 12
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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 ©)
@ ©)
TDP2004RGFRQ1 Active Production VQFN (RGF) | 40 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TDP04Q1
TDP2004RGFTQ1 Active Production VQFN (RGF) | 40 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TDP04Q1

@ 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 Tl RoHS Statement for additional information and value definition.

@ Lead 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 TI'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. TI 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 Tl 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.

OTHER QUALIFIED VERSIONS OF TDP2004-Q1 :
o Catalog : TDP2004
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NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 11-Oct-2025
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 0O O 0O 0O 0O 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)
TDP2004RGFRQ1 VQFN RGF 40 3000 330.0 16.4 525 | 725 | 145 | 8.0 16.0 Q1
TDP2004RGFTQ1 VQFN RGF 40 250 180.0 16.4 525 | 725 | 145 | 8.0 16.0 Q1
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 11-Oct-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TDP2004RGFRQ1 VQFN RGF 40 3000 367.0 367.0 35.0
TDP2004RGFTQ1 VQFN RGF 40 250 210.0 185.0 35.0
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GENERIC PACKAGE VIEW
RGF 40 VQFN - 1 mm max height

5x 7,0.5 mm pitch PLASTIC QUAD FLAT PACK- NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4225115/A
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www.ti.com



PACKAGE OUTLINE

RGF0040F VQFN - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD
E 5.1 @
Bre——H—
//. 0.100 MIN
PIN 1 INDEX AREA 7.1 J
6.9 T
(0.130) »J -—
SECTION A-A
TYPICAL
1 MAX —
jL Sedotedmb itk et SEATING PLANE
8:88 . 3.740.1 ——~
[35] — == 02)TYP
13 % 20
36X[0.5 ‘ B@@@@@ ‘ i
125> I 21
T | @« 016
) \ @«
D) | |«
) ‘ q
DO 141 Cq SYMM
55| et —f— ——=F—¢ 5.7:0.1
s 55 a @ i
5O | .«
) \ @«
o) | .«
PO | g
P | —t
! | 21 03
%@@@@@Qa@ 40X 02 .
SYMM 0. 05 | q;w%’ﬂﬂ
¢ %03 L 0.05®|c 4225901/A 05/2020
NOTES:

wn

All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

This drawing is subject to change without notice.
The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

RGFO040F

VQFN - 1 mm max height

PLASTIC QUAD FLATPACK- NO LEAD

= (4.8)
i (3.7)
! SYMM
40X (0.6) ¢
! 40 ‘ 3
===1 | 1|4888888F
1] |
FEEE ‘ w
o |
- |
36X (0.5) T ‘
O O ‘
|
SYMM 4 |
@——%}——i——
|
oo l—d
|
(R0.05) TYP ‘
P
(2 0.2) VIA 13 !
TYP 2X (0.625) —a—efe— =] 2X(
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 12X
0.07 MIN
0.07 MAX
ALL AROUND ﬂh ALL AROUND WE‘
-~ METAL (= SOLDER MASK
.~ l fr/ OPENING
SOLDER MASK
EX?A%STEA? 7 OPENING EXPOSED METAL UNDER
METAL SOLDER MASK
NON SOLDER MASK
DEFINED SOLDER MASK
(PREFERRED) DEFINED
SOLDER MASK DETAILS 4225901/A  05/2020

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).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RGFO040F VQFN - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD

B (4.8)
40X (0.6) ‘ SYSIM 12X (1.05)
. ﬂ tuNaRuRnlinsfin e/ E— .
1 L - ( 41 ‘ . L —
36X (0.5) I 12X :1.15)
O O ®

2X

| |

\ LN

ANA

l
\\‘&)
4A44444444!
B
—

|

u

s
S

()}

3

)

X

2X
) 4
(R0.05) TYP T/ T 1 "
12 —e =~
METAL TYP

L—+ 2X (1.25)

TeAEEHG——— ~

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD

69% PRINTED COVERAGE BY AREA
SCALE: 12X

4225901/A  05/2020

NOTES: (continued)

6. 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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