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TXIN 16 0 FIT 100 Q 2243 K E) 334 HH 1K) SAH S . JlIE 1.
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TX2N 12 0 FIT 100 Q 225 IKE) 334 tH 1K ARSI . JdiE 2.
TX2P 13 0 FIF 100 Q 25y BRh A4 HH 1) [F) AR 51 0. JsE 2,
TX3N 9 o FIT 100 Q 225 INE) 334 HH X ARSI . JEiE 3.
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B/ME BAE By
VCCagsmax HIE L E (VCC) 05 4.0 v
VIOcmos aBsmax | 3.3V LVCMOS FiJF 110 HiE -0.5 4.0 \Y
VIOsiyi agsmax |5 HSFAIA /O HLJE -0.5 2.75 \Y
VIOps rx ABsMAx | i 1/O HiJE ( RXnP. RXnN ) -05 3.2 \%
VIOus.tx ABsMAX | 03 I/O HLJE ( TXnP. TXnN) 0.5 2.75 \%
Ty,ABSMAX 4 150 °C
Tstg VA7 i 5 3 -65 150 °C

(1) BN RABE [ TBAT T RE SN B AFE IR o 200 RAHUE (AR EAAL IR LI A T BUAE & KE 1754 VASNEAT AT Hef 2%
TRENEIEWIEAT . WIRAE B WS {71 ZHIMENAE X RAHE [ RN, ST REA S E A IERISAT | KXW RELFE A F I AT 5
Y. DHREMERMVERE | JFARAE SR 4.

5.2 ESD 4%
i L: iy
AR SRS (HBM) |, 754 ANSI/ESDA/JEDEC JS-001 #7iE(M) +2000
VEesp) |#EEE - v
FoHL BRI (CDM) |, 754 ANSI/ESDA/JEDEC JS-002 Frift®@ +500

(1) JEDEC (ff JEP155 f& i : 500V HBM W] SEI/EARAE ESD #EHIMAE N4, F28 +2 kV (5] I SEhrtk st vl se 2 5 .
(2) JEDEC 3(ff JEP157 &t : 250V CDM I SLHLTEbRiE ESD =Ml F 24477,

5.3 BB 1T&M
TE 250 R R 1 TR R VG B e ( RS )

&/ME FRARAE BAE HpL

vece HIJEHLE , VCC % GND Eﬁ + ST AR L AR 3.0 33 36 v
HILZE <50Hz , 5%k 1 250 mVpp
Nyoc S 50Hz % 500kHz , L%y 1! 100 mVpp
500kHz % 2.5MHz , IF3% 3% ! 33 mVpp
HL S | >2.5 MHz |, 1E3% 1 10 mVpp
Trampvee | VCC HLIF AR (] MOV ZE30V 0.150 100 ms
I E— TDP2004 0 70 C
TDP2004I -40 85 °C
I . TDP2004 105 °C
TDP2004I 125 °C

AR LVCMOS #ir N i A7 20

PWLVCMOS | 1 2 e o it 3 PD fl READ_EN_N 200 us
VCCoupus | SpusiiC SOAM SCLIRRAIR ey 1 givtmas oot 36 v
FsmBus SMBus/I2C i 4l (SCL) 4% SMBus MIEZ 10 400 kHz
VIDLauncH | VA BhTEME Zo a5 & 1200 mVpp
DR Bt A 1 20 Gbps
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R0 yc(top) EEHSE (TR ) #AEH 20.8 CIW
Roys 25 28 WL R AR AT 1.4 TIW
T LB ESH 03 cw
LN} 25 8 LR AE S 40 1.4 CIW
R 1 Jc(oot) GiF AN (A ) FE 3.8 TIW
(1) BEXRVIERIBRNELZEEL , ESW IC HLEHAG MRS .
5.5 E it AR
7 B ARIE XA T W A IR R S A e RS FE S ( BRAE S A R )
4 WR2%AF BAME  HBAEE BRE Bfr
LR
5 P 4 BT , EQ=0-2 0.57 0.71 w
S TIhIh3#

AeT 4 WM EE , EQ = 5-19 0.69 0.85 w
PstY FEMLTHRERE 20 R I 88 1 F Tk Fifa B 2EH (PD = H) 17 25 mw
i 10
Vi ERIRE VNCEYE SDA. SCL. PD. READ_EN_N 3| fil 2.1 v
ViL A HEL PN L SDA. SCL. PD. READ_EN_N 3| 1.08 v
Vor O~ grﬁj;[;u)p = 4.7kQ ( SDA. SCL. DONEn y v
VoL (T :iguL; - 4mA ( SDA. SCL. DONER 3] 04 v

ey Vinout = VCC , ( SCL. SDA. PD.
I W\ R MVARASY e ) 10| A
SN Vinput =0V, (' SCL. SDA, PD. ]
I B NI LR READ_EN_N 3] ) 10 uA
SN e e Vinput = 3.6V, VCC =0V, ( SCL.
I Fs TR N Tk NI = 2R SDA. PD. READ_EN_N &li ) 200 pA
Cin-cTRL HIPNGER SDA. SCL. PD. READ_EN_N 3|} 1.6 pF
5% 10 ( MODE. GAIN. EQO. EQ1 3/ )
IH_sL AR , 5410 VIN=25V 10 pA
K& MODE 2 4h , Firf 5 4 10 Hfi A\
I ' VIN = GND -10 A

L R B . H
li_s.mope | MODE 5| (i NI LI VIN = GND -200 pA
Bl
VRx-DC-CM RX Bt AR B BT BT LRSS 1.4 \
ZRrx-DC Rx Bt Hum BT 50
Rk

YA A A I RH 4 e
ZTX-DIFF-DC ELZ 5 Tx B ﬁ/fg” SN T HIBSL, VID , diff 100 Q
VTX-DC-CM Tx E{Jﬁﬁ(*}; FEJT 1.0 Vv
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£ HARE KR T I CARIR EEVE A S Y A S (BRIES A )

28 RS BME  HAUME BRKRE LA
Irx-sHORT Tx S H Eiﬁ%ﬁ GND i Tx 7] AR fEf) 5 FL 0 A
5.6 TEy i B AURE
T B AR RS T B AR 5 0 B R P Ry Bl I A ( BRAE S A )
¥ TR A B/ME  HAUME BRRE E: XA
s
3GHz -19 dB
4GHz -18 dB
RLRx-DIFF NSy AR AE 5GHz 18 dB
6GHz -17 dB
10 GHz -15 dB
XTrx U S IR AR R FE S 5 Wi A 2 0 B | 10MHz £ 10GHz V5 N i/ ME -60 dB
RIEH
RLrx-piFr it 22 43 TR AR R 3GHz -19 dB
RLrx-pIFF A H 22 43 [ AR R 4.0 GHz -18 dB
RLrx-pIFF 4 H 22 03 (B A R 5.0GHz -18 dB
RLrx-piFF it 22 4 [ A AR 6.0 GHz 7 dB
RLrx-piFr AT 22 4 [ A RE 10 GHz -16 dB
XTrx R L3 ) B 125 10MHz % 10GHz Y5l Py ¥ 55/ Mi -60 dB
AR R
T T R A RN B SR (AR | TR T B v T B S G 100 130
PLHDIPHLD | 4 ) BEd ps
Lrx-skew SR [ L TEBRAN R I% 2% P AT R A TR 2 ] 20 ps
R LR R S IR B 2 1 )
Try-DATA BT BRI M EEA LR B 3. 20Gbps PRBS15. 800mVpp %4> 70 fs
LIPNEE ]
XT JEIE M H AR (AR INEE A ) 10MHz % 10GHz St FH P /M |, 5 43 4B
FEXT #EfL A 0dB [ EQ 325
B/ EQ, #5 = L0 -5.6 dB
o N N ; /N EQ , ¥ = L1 -3.8 dB
o M B AR T I 25 - e A B —
T4 2 Hﬁigjg;}’;iﬁgﬁ WAS (o EQ ., M- L2 12 dB
/N EQ, #35 = L3 2.6 dB
B/NEQ, #26 = L4 (B2 06 dB
oy e ” Copt — o [ 2 8 2% K
EQ-MAX0a ?Zj)tl’iEHTEJ EQ 143 ( EQ f8%L ;g%ngﬁJxo|hiﬁﬁ$ﬁﬁT 100MHz 19 4B
IE)IS EARITY: oty oot GAIN = L4 i 1750 mVpp
LINEARITY- . i# % 10Gbps , GAIN = L4 1100 mVpp
AC SR 3% )y 20Gbps , GAIN = L4 1080 mVpp
5.7 SMBus/I2C I} 7454t
7E BRI KSR AT T I TARIR FESE N AR (BRAEST A W )
e 28 PR BAME  HMAME  RRHE Bfr

MR

Product Folder Links: TDP2004

Copyright © 2024 Texas Instruments Incorporated

English Data Sheet: SNLS745



https://www.ti.com.cn/product/cn/tdp2004?qgpn=tdp2004
https://www.ti.com.cn/cn/lit/pdf/ZHCSU13
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSU13&partnum=TDP2004
https://www.ti.com.cn/product/cn/tdp2004?qgpn=tdp2004
https://www.ti.com/lit/pdf/SNLS745

13 TEXAS

INSTRUMENTS

www.ti.com.cn

TDP2004
ZHCSU13 - NOVEMBER 2023

5.7 SMBus/I2C B} p4st (42)
TE 13RI AT 1 TAR IR G B S (BRI i )

24 PR BAME  HAUME RRE Bifr
B e ) BT
( EE ) Bk E MR ER ).
tHp-sTA UG | AR —A 0.6 us
B e ke
tow SCL i e € i 5 J 41 1.3 Hs
ThicH SCL I By i v ~F J 3 0.6 us
tsu-sta Eiy=NEpmIE S Cainfeava g ] 0.6 us
tHD-DAT B R AR I 1] 0 s
Tsu-pat HHE 3 B A ) 0.1 us
t SDA Fil SCL 15 511 LTt ] 4 = 4.7kQ | Cb = 10pF 120 ns
t; SDA F1 SCL 155 1 FRs 1] FFiHPE = 4.7kQ , Cb = 10pF 2 ns
tsu-sto STOP 2RI [A] 0.6 us
taur STOP 5 START %1t llff) 13 us
SR PR B ]
typ-paT B AT AT ] 0.9 us
tvp-ack A RO A Ta] 0.9 us
Co TA B M AR 400 pF
FEER
fscL-m SCL W8l iiR 303 kHz
tLow-m SCL i H i) fa] 1.90 us
THIGH-M SCL i1 3 1.40 s
tsu-sTa-m HE RS I A 2 us
( EE ) Bk E MR A
tHD-sTA-M ELLEIE | EREE—A 15 us
B e ke
Tsu-pAT-M Hhin 5 B A I 1.4 us
tHD-DAT-M B AR I ] 0.5 us
trm SDA Fil SCL {5 21 EFHirt il 4 = 4.7kQ | Cb = 10pF 120 ns
Tem SDA #1 SCL 155 [T B&I 1] i EfH = 4.7kQ , Cb = 10pF 2 ns
tsu-sTo-m 15 1R SR A B B I ) 15 us
EEPROM i &
Teerrom EEPROM i & Jin £k i} 8] EIOIT\IEEﬁD%;’(\IH#:T%ﬁﬁ;&Eﬁ 7.5 ms
Teor B % SMBus 1 [ fiT 7 [ i 1] Eﬁggﬁéﬂi&}ﬁﬁﬁé QR LR 50 ms
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5.8 fiAkriE
Kl 5-1 BoR T ANE EQ BB T 88 EQ M2 Hi 2k 5P AR R Kl 5-2 BIR 7 Rx A1 Tx 51 I S8 704 22 75 [l JeAbiE
25 0
-4
a -8
o KC
2 o 12
k!
o £ -16
2 2
0 ToDERIc Ry © 20
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. 17 EQ 3 5HEEKRR K 5-2. #1725 E RS
5.9 SRR, ZRRE:

] 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
TDP2004 HI#t3h (4 ) #H47 7. MWIRERTLLE L , TDP2004 i sELE 20 (RJ) FEH 7N,

Bl 5-3. B HEEREMLR IR E ( 20Gbps H ) B 5-4. & TDP2004 ( 20Gbps I )
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CRESZ NN
6.1 MR

TDP2004 j&— B A 8 EUAE 5 1T D RE A DU B TE 2 s A 2 Pk b 4k 8 . 288 AT 15 S BB AT Iz AT . REAREIE
B G A EEN R 2L 45 (CTLE) F1— N2ttt Ksh 48 (DFE) , & IR RIAMERR A ik & Rl i 445 e ds 2 1]
A LIS IE . SR BRAR R AN R T 1B, W ORI W 1 A R0 [ I O B AT fr A% A 24 1

TDP2004 ] it = A F 5 AT RCE
SIMER - S HIBCE X strap FCE SIS, SRR 2 LA R VF 2 R G SR Ko

SMBus/I2C =R - W44 EEPROM B 28 E 5 HIECE . 7E TDP2004 Bi3h )\ EEPROM BHUEHE IREE | &
4% DONEN 3| YR ARG HF . £ EEPROM S A SBUMIM BRI J5 | B2 0t SMBus/I2C %%
AT, W, /£ EEPROM UM |, dn54h3s SMBus/I2C 75 17 10 TDP2004 257748 |, 05 41 37 # b
o UNFEBOLIN | Bz,

SMBus/I12C Wi - R4 KR IEME . T3k SMBuUs/I2ZC F ik &8t B A M ik Sk AL E TDP2004.
6.2 ThEe HHER]

RX0P . TXOP
CTLE E"?ear
RXON ! TXON
iv ; \ 4
Term Term Term Term
A ;\
RX1P i Linoar T TX1P
CTLE Dri
RX1N river TXN
READ_EN_N
DONEnN
’ Power-On Reset ’ Always-On 10MHz GAIN/SDA
vcc<['>H Voltage d TEST/SCL
Regulator DP2 ’ Shared Digital Core ‘ EQ1/ADDR1
NP T P 004 g EQO/ADDRO
MODE
PD
v
RX2P . TX2P
CTLE E"?ear
RX2N ! TX2N
iv ; \ 4
Term Term Term Term
A ;\
RX3P i Linear T TX3P
CTLE Dri
RX3N river TX3N

[ |
6.3 ek Ui EA
6.3.1 &M
TDP2004 4t #8 FAG — AN LI [ 26 PE 37 28 (CTLE) |, ‘&3 P e A90088 i R 45058 ok T f% S 5 B 349 467 TG Vgt 1 124 114
AR L) RE N . BRI S R Lk T B | DURALT 2 I 6E /1. B esgun Rt 7 s |, Wt
B EHAT OB L, DME EQ 855 iR 28 5 S FhE i SRS AE A VLA . EQ #RZR 35 HI Dh BB AE SMBuUs/I?C 5~
A . fEBIERT | X e B AF S FR4 AT T M4k
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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 (UISHIINIE. 15 12C BT, 1 LAk & AN A7 4 R L9
EQ 3. % TDP2004 FIF ¥R | AT LUK 5-1 s i as .

& 6-1. WnEHwE

BB R EQ H5& (dB)
5] Bt SMBus/I2C =
%
= 3 & 3 g &
* = =3 ‘q':l ‘E‘:I é’l 3; T
g g g g g 3 3 E
o o g I -
g g g 2
8
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
11 L2 L1 6 1 7 0 125
12 L2 L2 8 1 7 0 135
13 L2 L3 10 1 7 0 14.5
14 L2 L4 10 2 15 0 15.0
15 L3 LO 11 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 FIHME

ML T 5 R, GAIN 51 IRT T4 5 TDP2004 I # R 50 B% A2 I8 &5 ( BLRAIAZIR ) - GAIN 51
BEBIE 0-3 (P as. 78 12C BT , BN EIEH T LUoL R E . & 6-2 IR aish i E R E. K2
HAGIIEFINEVUZ GAIN = L4 (7 ) |, $24t 0dB [ FHHIE 6

B E TDP2004 (-1 4H 18 35 AT 62506 DR ELTORT =0T R % H0 A5 PR 0 20 ol AN L 85 ) EL IR S i 2 P v
.

& 6-2. THMHERE

5 IR GAIN 12C Modeflat_gain_2:0 SR 2%
LO 0 -5.6dB
L1 1 -3.8dB
L2 3 -1.2dB
L4 (Ba) 5 0.6dB ( ZRIAZEIL )
L3 7 +2.60B
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6.4 B ThEEARE
6.4.1 TR

wfE e IEHIe T, AT |, TDP2004 R AL B A5 5 BEAT Fe R AN ah AN, TS24 47 115 5 52 1
.

6.4.2 FHLAER,

BAETFT AU, i PD=H M. BT | ST AR, g R,
6.5 iz

6.5.1 5| B,

TDP2004 nJi@it strap Bt & 51T 2 HAECE . EHERT |, 234 H 2 BFA 5 7 5] B se il 284 f{s 5
SERMEAAL B E
6.5.1.1 ZLH-FEHIEA

TDP2004 BA VY ( EQO. EQ1. GAIN A1 MODE ) 5 HL-P4 N5, FH THHI 2 IACE . 1X48 5 P4 A\l H
HIBH 7 IR 38 R B B E 5 AN A BORSF IR AL )2 st e B . AN R H AR AR 10% B A 2. B
MODE Z #M{ 5 B3~ 51 B AE I e IR 354756 . MODE 5 BT LLE 284 b B sl IE H s AT s R A .

& 6-3. 5 B P 5 Wit E

a0y wE
LO 1kQ % GND
L1 8.25kQ) & GND
L2 24.9kQ & GND
L3 75kQ & GND
L4 F (&%)
6.5.2 SMBus/I2C #8410

W MODE = L2 ( SMBus/I’C M\l 40 ) |, @ ki 17 4% =ik 400kHz bRt 1°C 5 SMBus % 1%}
TDP2004 #H4THE.E . TDP2004 )\ ki1 ADDR1 1 ADDRO 5| i _L ()51 i strap W B hE . % 6-4 hieft 7@
B 0-3 ) 16 MR REMMHBIE . 7E SMBuUs/I2C #i:, F , SCL £ SDA 5| il it Fdy e 4% 3.3V Hjsi. H
PHZSEBOR T R S . 4.7kQ /& 10pF S48 2R 1 KA R A6 I fOME .

# 6-4. SMBus/12C M HuhF 5 B

ADDR1 ADDRO 7 iz IS 0-3
LO LO 0x18
LO L1 O0x1A
LO L2 0x1C
LO L3 Ox1E
LO L4 R
L1 LO 0x20
L1 L1 0x22
L1 L2 0x24
L1 L3 0x26
L1 L4 TR
L2 LO 0x28
L2 L1 0x2A
L2 L2 0x2C
L2 L3 0x2E
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& 6-4. SMBus/12C M\l E (42)

ADDR1 ADDRO 7 AL \HEEE 0-3
L2 L4 1R
L3 Lo 0x30
L3 L1 0x32
L3 L2 0x34
L3 L3 0x36
L3 L4 fRE

TDP2004 AA7 2 KHA74 -

o HEFHFR  ZXMEAFAETHENIR, A TSR E. KSR, ek m SR 1D FE.

o JEEFFAR XA TN E A BMGETE AR DhRE . P A EIE A B A M R R A A AR A, R BT
D EARS G, , ] DU xhEiE 0-3 1)) ik 5 AR E v 4L .

I A A7 An Atk JEIE 0-3 V5
0x00 Wi 0 A rad
0x20 TIE 1 AR
0x40 Wi 2 A AEaY
0x60 WIE 3 AT
0x80 RS NEIE 0-3 F 474y, BBGEIE 0 F A7 ds
0xA0 I HEENIEE 0-1 a7 fFds . BHUEIE 0 FrfFas
0xCO RS NEIE 2-3 FAF4s . BBOEIE 2 T A7 A
0xEOQ WIE 0-3 HLEFFA
6.5.2.1 A EF 74
% 6-5. BRI %4 (IWE = 0xE2)
fir FB RA Shr BiEA
7 RESERVED R 0x0 1R
6 rst_i2c_regs R/WISC 0x0 RAEE NS T 12C FEREAMABIME ( BITIER) -
5 rst_i2c_mas R/W/SC 0x0 AL 1PC F & ( HATHEE) .
4-1 RESERVED R 0x0 fRE
0 frc_eeprm_rd R/W/SC 0x0 % 3% MODE 1 READ_EN_N Rz A5 F 3%k EEPROM [i2
H.
% 6-6. EEPROM_Status %775 ( f# = 0xE3 )
fr FB& b2l e BiHA
7 eecfg_cmplt R 0x0 EEPROM Jili# 58 i »
6 eecfg_fail R 0x0 EEPROM Jn# & .
5 eecfg_atmpt_1 R 0x0 % EEPROM WL 7%
4 eecfg_atmpt_0 R 0x0 %Il MSB
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 23X % EEPROM B4 2 L.
0 eecfg_atmpt_0 R 0x0 %I, MSB
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% 6-7. DEVICE_IDO %7733 ( fm# = OxFO0 )

fir FB& b 3id sAr i
7-4 RESERVED R 0x0 -
device_id0_3 R 0x0 2k 1DO [3:1]: 011
2 device_id0_2 R 0x1 %Il MSB
1 device_id0_1 R 0x1 %I, MSB
0 RESERVED R X fied
3% 6-8. DEVICE_ID1 #77#% ( #3# = OxF1 )
A FB& v Bhr BB
7 device_id[7] R 0x0 %31+ 1D 0010 1001: TDP2004
6 device_id[6] R 0x0 Z I, MSB
5 device_id[5] R ox1 % )i, MSB
4 device_id[4] R 0x0 %I MSB
3 device_id[3] R 0x1 %, MSB
2 device_id[2] R 0x0 Z Il MSB
1 device_id[1] R 0x0 %I, MSB
0 device_id[0] R 0x0 %}, MSB
6.5.2.2 FHEF 74T
% 6-9. EQ Wz | A8 CEEFAAREN + W = 0x01)
A FB& i p=LvA BeH
7 eq_stage1_bypass w5 0x0 B EQ1 %% 12 -
0 : ZEH S
1: S EM
6 eq_stage1_3 Y] 0x0 EQBoost 1 & ¥%4i
5 eq_stage1_2 g 0x0 HRIFAEE | 15 % 6-1
4 eq_stage1_1 /5 0x0
3 eq_stage1_0 ®I5 0x0
2 eq_stage2 2 5 0x0 EQ THE 2 St
1 eq_stage2_1 A=t 0x0 BRFMEEL , ESMEK 6-1
0 eq_stage2 0 B/ 0x0
K 6-10. EQ i TIHIB a5 154 A7 4% (BB T ArasE s + i = 0x03 )
A FB& i p=LvA BeH
7 RESERVED R 0x0 155
6 eq_profile_3 5 0x0 EQ W4T IE
5 eq_profile_2 B5 0x0 BRMEL , ESMEK 6-1
4 eq_profile_1 I 0x0
3 eq_profile_0 5 0x0
2 flat_gain_2 %5 0x1 SEAR 25 R
1 flat_gain_1 BI5 0x0 HREMEE |, ESME 6-2
0 flat_gain_0 25 0x1
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£ 6-1. TI WA IEH FHE (BEFAREL + R = 0x04 )

fr FE i 2 BB
7-3. 1-0 |RESERVED R 0x0 R
2 T1 PRAE I 0x0 WE TR

0 : Ik H A
1 WA O . RARER “17 ARIEEIEIT.

* 6-12. PD B w5 78% (BEFFHRE + W = 0x05)

(A =323 s p=L A Yi. B

7 device_en_override ANt 0x0 @i SMBus/I2C J& I Wi A 78 i

0: FhEHWEH

1: FahERCHEM

6-0 device_en R/W Ox11111 | BB IR 2 S-PhiEE R F-3h i f - i device_en_override = 1
il

M1 2 S P T HUs R

000000: i (¥ BT Hedb 2k

* 6-13. REF/S (BEFFREL + 2 = 0x06 )
fr FE KA =20 Pi
5-3 i B E WS 0x100 | Fsi i B H37
B 001 LAZA T B bk s
7. 6. 20 |{iE W5 0x00000 | i {F

6.5.3 SMBus/I2C A ic & ( EEPROM HnZ )

TDP2004 tr]iE it N EEPROM GHU A4 dE T ic & . ZLdk A bt | 2421 MODE 51 % &N L1. EEPROM
IR W e R AE—R. Wi TDP2004 it &~ SMBus £ , e F{*#F SMBus IDLE K%, H
F| READ_EN_N 5| & Nk F. /£ READ_EN_N 5|35 AMKH-F )5 , TDP2004 iy SMBus ¥4 |, Jf2%
3 i B HAE i AE 4P EEPROM ( SMBus 8 fizitili: OxAQ ) 28/ % BT HIEL B . 7 TDP2004 1 3h M
EEPROM iH A #E H1E f5 , ‘&% DONEN 5 HIRF MK . /£ EEPROM S22 f/if+ BSEHUH A B I 2
Ja , ERAIRME SMBus/I2C I\ 441547, iEVER , /£ EEPROM HUMIE |, f S 4h i SMBus/I2C T A 45 B 15 1)
TDP2004 Zi {745 , W2 Fefi .

2%t 2 Gid AN EEPROM I 2 35 B8 MR DL R 46/

o AL 2Kb (256 x 8 fi7 ) ) EEPROM K7\,

« % ®& MODE =L1, it & & SMBus .

* 4 EEPROM 234 hik 75 6 Z50A OxAO , FF HAE 3.3V HLJE NS L 400kHz AR IEAT

« {E SMBus/I?C #30F , SCL Al SDA 5| fils 2t 4 e b4 & 3.3V B i, F LA B B b T A 2R B
7. 4.7kQ J& 10pF j2 28 A 1 R WG 1AM

"R 2 > TDP2004 ZIRAE it LA # A EEPROM B2, #5558 — &3 #F i) READ_EN_N 5 i 8 2 K -7
(GND) , LAEZE I F 35 3) EEPROM B, 55—/ 23+ ) DONEn A LU 2 R AT 4.7k _ER AP F—4
I READ_EN_N . #8851 DONEN 51 IR FFE S, SOk 5] IIE R Mas kil s i N\ |, ki
EEPROM 5 HU) 5E il 1% 1L o
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7 NI SEE

&

LUR BB 2 BE BANE T TI e, TI AR R e vk . T % 2 e e o2
EEHAE, PURRAEAINS B S AR A RS RE

7TANARER

TDP2004 & — ik 4P 4k a8 |, W4 e[l PCB AL 4 S5 A% 4 A0 R S5RE 1T 52 458 1Y) 22 703l (0 B e Y L. T DA
MBS RGE . LU S TTHEE 1 308 R AR I Bt HE B I

7.2 #EIN

TDP2004 /& —k ek 0K sh %% , v HI{E DisplayPort T 855 SR 88 Zas ] TR FZHBEED |, &
i i& 20Gbps ) DisplayPort 1.4, 2.1,

< <
o o
o S
[ N
a a
o o
= =

TDP2004

TDP2004

PC motherboard

Docking station Display monitor

& 7-1. RN A

7.2.1 DP 2.1 4855 A

TDP2004 7] 1+ PC a8 el B r WA DA AR N 4, DL3E5E DisplayPort EHEEKE S , MM IR
FEWCEE A SR . DU &R 7 A DP 2.1 MRV BRI TSR . Ak, St E it mT LU F 3
At 1] o

7.21.1 &i-ER

AR — 8, AU RERSEEAEIERE . USSR R T R v 7 22 R A S B

© P AN A2k b BEDG ML 22 7355 (4 B B 58 A

o KPR AR — BRI AT £ T LA 28 (R B

o RS G A SR AR SR AL N IE BRI i AL B, DU AT RESRRAD S

© EWEH 220nF TR G LA S . R ERORE R RGBS 0402, JRAE oA Bl AR 4 R U5 1) GND i b
OIS, DB R AR A

o BRI ROER S . 0 T FSLIER , WEERGSALGE S, U R da R A K .

o (M2 T L iR (] AR AU R R AR
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7.2.1.2 #E40 i L FE

TDP2004 *4VY/~ DP FHE B e b5 5T . a2 — 3R &M IKaN4 |, 5 DP #Ig Gk, SoRlEm
PR 2 101 ) DP 8% 3% I 25 W il i i 28 A st . AR IR BN A S 0 UR A 2. W G AN At JE E o — R B
AOETE I — R4, AT AR B AR R AR o 2 4, dE Ak AR RERE . ] 7-2 REOR T A TDP2004 (1
DisplayPort 7 F 1) {146 b J5 2 1

DisplayPort 32455 AUXp. n Al HPD #7558 . #3181 TDP2004 & DdtfT 8k gk, #IMH PD 5111, &
H HPD {55 "] T2l SR HLE AT 5 (R 20 HPD o i 45 5 HEATIE 24 A B8 I

FERMER I vh | Aol o) 2 sl H A i W 1 2R 0F L DP BEOIRAS(E R, , BT LMEH] TDP2004 (1) 12C ZF 478t AT 40
A1 LY P

11 RX[0-3]P TX[0-3]P 11 o
i Redriver "
" RX[0-3]N Datapath TXOIN | 4 >
LA LA > 56
3 0
= [0}
=] System controller for C
(jo) power management PD EQ1 'A'A'% S
+ EQo| } Set EQ gain O
D? Channel Logic A ‘g
> CAINIAMA—®  Sets DC (Flat) gain o
- =
2 a
] %)
TDP2004 a
HPD
AUXp
AUXn For brevity AUX biasing is not shown
B 7-2. 5B FYRRLA (Bl PC 4R ) H DP 2.1 55N R E R
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7.2.1.3 W 46

TDP2004 & — KM e # , iTH T9 e DP B % (88 78 55 Y0 [ . @ i v BR 30 1 % =118 20Gbps
(UHBR20) W17 ISI # e ekl 3 | B Ikah#e A BTl &R, & 7-3 - | 7-6 Wox 7 A DP 2.1 Tx fF
SPEEECE L TP3_EQ AbH TR s 7 SRR & . BRI R e8], TDP2004 7] DI 3™ i 1 BR i

ToFiE i i KPR BRI R4 HE 51

B 7-3. Rt 0R50 25 /) $27 20Gbps (UHBR20) DP
24 Tx FEMEERE

Eye with
TP3_EQ redriver
TP3_EQ
Keysight ™ =
> 5 i 2 TDP20x4
Keysight System | S| +Extra 33GHz Scope Keysight | +Extra Redri
2 | Worst case Cable DP2.1 MP1900A S| 10dBloss edriver
MP1900A loss c 8dB loss i g Test Board
BERT S C: ';"’R'a:ge BERT o Keysight
e 33GHz Scope
Eye DP2.1
without Worst case Cable :
redriver Ref. Rx EQ
P2 TP2
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
TDP2004IRNQR ACTIVE WQFN RNQ 40 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TDP2
TDP2004IRNQT ACTIVE WQFN RNQ 40 250 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TDP2
TDP2004RNQR ACTIVE WQFN RNQ 40 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 TDP2
TDP2004RNQT 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 OUTLINE
RNQO040A WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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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
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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).

Texas
INSTRUMENTS
www.ti.com




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
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73% PRINTED SOLDER COVERAGE BY AREA
SCALE:18X
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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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