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Nycc (! R Y5 7 2% PR
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Trampvee | VCC HLIEALI T ] MOV = 3.0V 0.150 100 ms
. — TDP2004 0 70 °C
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. . TDP2004 105 °C
y s TDP2004I 125 °C
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24 RS B/ME  HREME  BONE LA
VRx-DC-CM RX B % AL T B AT AN UIRES 1.4 \Y
Zrx-DC Rx B S BT 50 Q
RIERE
Zixorroe | ERZES Tx Mgt 1%\/‘2)?;%/%1@% ] Tx FIFHAL , VID,diff = 100 o
V1x.DG-CM Tx B R 1.0 v
ltxcsHorT | T JLEk LI ;’iﬁﬁé‘ GND I Tx 1 AL 54 70 A
5.6 v B AURRE
1E B AR KSR R B AR IR B VS B A R Y 4SRRI A B )
BY \ PR BME  MEE BAE| Bk
B
3GHz -19 dB
4GHz -18 dB
RLRx-DIFF BN Z2 53 Rl EARE 5GHz -18 dB
6GHz -17 dB
10GHz -15 dB
XTrx LRSI X RIS 5 %0 A B 0 B | 10MHz £ 10GHz Ja [l P (# i /MiE -60 dB
RIEH
RLrx-DiFF i 1 22 23 [ AR R 3GHz -19 dB
RLrx-piFe it 22 43 TR A0 R 4.0GHz 18 dB
RLrx-niFr it 72 43 IR AR 5.0GHz -18 dB
RLrx-piFr it 22 2 Il AR 6.0GHz 17 dB
RLrx-piFr AT 22 4 [ A RE 10GHz -16 dB
XTx R IEAM B % 5 o 25 10MHz & 10GHz 78l 3 /M -60 dB
R R
T T A AR B SR (ARE | TR T B e T B e T B 100 130
PLHDIPHLD | 414 ) FEd ps
Lrx-skew T ) A TE A JIE R A AT R P AN B E 2 7] 20 ps
B U2 8 I e e IR B 28 (M B
Try-DATA FAT B i AL 30 #j. 20Gbps PRBS15. 800mVpp %43 70 fs
LIPNEE ]
XT TR R R (AHAREVRIEIE X H] ) 10MHz % 10GHz G A (¥R /ME | A 43 4B
FEXT #EA6 )y 0dB 1 EQ 334
I/ EQ, #5 = L0 -5.6 dB
‘ /N EQ, i = L1 -3.8 dB
ST 2 zﬁiggiﬁlﬁiﬁ WA e EQ, = L2 1.2 dB
&/ EQ, 5 = L3 2.6 dB
&®/NEQ, i =L4 (B7) 0.6 dB
TR e ” ot — 2 925 b 2% HH
EQ-MAX19G ?Ej)(lﬁﬁﬂjtﬁﬁ EQ #93% ( EQ 5%k ;ﬂ?;?gﬁ%{ﬁ’]xmfﬁnﬁﬁﬁﬂ: 100MHz 19 dB
Elg EARITY i st GAIN = L4 i 1750 mVpp
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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
LINEARITY- . HZ A 10Gbps , GAIN = L4 1100 mVpp
AC R 3% %)y 20Gbps , GAIN = L4 1080 mVpp
5.7 SMBUS/I2C it 4
1E B AR RS N B TARR B A S (BRAES AU )
¥ \ WikdeAE BAME RBME B B
AR
A3 Eh N BT
(5 ) BB E B PR H] o
tHp-sTA MG, ARG —A 0.6 us
S e ik o
tLow SCL IR 4 F e L 5P A 1.3 Hs
THiGH SCL 4l (1 o P A 3 0.6 us
tsu-stA %gﬁﬁg%#% 0.6 ps
tHp-paT HHE LRI [ 0 us
Tsu-par B v B ] 0.1 us
t; SDA Al SCL 155 -7t ] I FHS = 4.7kQ . Cb = 10pF 120 ns
t SDA F1 SCL {55 1) B 7] 4 rEBH 2 = 4.7kQ . Cb = 10pF 2 ns
tsu-sTo STOP 441 B i) 0.6 us
2k B
taur %zz;zﬁj}l;?RT Y alib] 13 us
tvp-paT B AT T 1] 0.9 us
typ-ack BRI ] 0.9 us
Cp A BLR IR 400 pF
FEHER
fscL-m SCL I iz 303 kHz
tLow-m SCL {&H B[] 1.90 us
THIGH-M SCL = BN 1.40 us
tsu-sTA-M %%Eﬁ?ﬂ%#% 2 us
() BB E B ORAER E] .
tHp-sTA-M MG, R —A 15 us
I el
Tsu-bAT-M Ky 5 I 1) 1.4 us
tHD-DAT-M B R AR I 1) 0.5 us
tr-m SDA fl SCL 155 1) L - [H] i PH2% =4.7kQ . Cb=10pF 120 ns
TE-m SDA F11 SCL {55 11 T B[] L HpHA% = 4.7kQ . Cb = 10pF 2 ns
tsu-sTo-m 1% 1L 2% AP 3 SN 1) 1.5 us
EEPROM i/
Teeprom EEPROM it & hn# i &) ZDEOIT\IEEﬁD%E;@ET%ﬁﬁ;QEE 7.5 ms
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5.7 SMBUS/I2C iTE 4SS (42)
TE 1 SR AT 1 TAR IR G B S (B i )

S8 P RK A B/ME  HEUE BKE AL
Tror ¥ Uk SMBus i il T i i ] Egﬁgﬁﬁ?li&fﬁ%ﬁé s L 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
g A
2 o 12
8 S
@ £ -6
2 [P 2
o= TR TLTEIE )
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
TDP2004 Hiklzh ( 47 ) #H47 T Hi. MEREWLUEH , TDP2004 #mBErLE s (RJ) JEFH 7N,

Bl 5-3. B HEEREALRIZE ( 20Gbps HY ) B 5-4. & TDP2004 ( 20Gbps I )
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6 40 B

6.1 MR

TDP2004 f& — 3 B AT A 5 1 15 DhRE I DU T8 2 3 R 2 M rp ks . AR RIS S IBIE A OB AT . REA0IEIEY
B ESE AL fTES (CTLE) A— A2t th 3K ahas |, — 3 Sk Rl AN EARUA S 48 0 B 28 12| a2 1] B 451 A%
WEIE . BRI T et AR R AR A A R [ I R B AT A A

TDP2004 mJ i@ id =FhASF ) 5 kT id &
B RIARR, - 23OFEEHIAC B At strap BCE SIS, 51BN L LA 2 V2 RGN K.

SMBus/I2C F# 3, - 4 EEPROM B2 E 124 & . 7€ TDP2004 %Ih )\ EEPROM B ¥ 5 |, B4
DONEnN 5| 3R & A . £ EEPROM #:HL 2 BT+ B A sk i 5, % a0t SMBus/I2C M\ ik & iz
1T. {5 , /£ EEPROM izHUHAE] | 543 SMBus/I2C 3 Hi A B i7 1] TDP2004 297758 , M43 45 th) B8
I A TG ARSI | Bk s,

SMBus/I12C W&, - R4t K RIEME . 23R SMBuUs/I2C #8445 N H M bl >kt & TDP2004.

6.2 ThEE T HEIE
| |

RXOP . TXOP
s
RXON ; ; TXON
A 4 A
Term Term Term Term
A A
RX1P i Linear T TX1P
CTLE Dri
RX1IN river TXIN
'}
READ_EN_N
DONEn
N ’ Power-On Reset ’ Always-On 10MHz GAIN/SDA
\Yele} Voltage TEST/SCL
GND Regulator TDP2004 | Shared Digital Core | EQUADDR!
MODE
PD
RX2P . TX2P
Lnes
RX2N ; ; TX2N
A 4 A
Term Term Term Term
A A
RX3P i Linear T TX3P
Gl Driver
RX3N S TX3N
' |
6.3 etk i
s
6.3.1 LG 147

TDP2004 B3 B — ANELERT IR P 66 85 (CTLE) , 232 FH 6 S90S UG A8 Wk Rl R 4 1 44 10 U0
B HI L BT NS BRI S R M 8 | LR B S RO Sy, SRR T R | X e
BUTERAT OIS S, DM EQ 125 14 55 % ROl AR GERITA . EQ M35 HI 0 A (L7E SMBUS/IPC HER T
. FEBIMBLR T | X B 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. i TDP2004 FI T HAtitied s , MIaf LUNF 5-1 Ui 2.
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& 6-1. TR E

B R E # EQ 1935 (dB)
3| B SMBus/I2C #iz
n
£ ® & “ = I
&l}’ - (=) ‘_I NI 2' -Ql >
g o g ) 5 g < 5
w L w s s = o o
(I)I ml Q-I s -
g g g ol =
g

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 12,5
12 L2 L2 8 1 7 0 13.5
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 g at

AL T S AU GAIN ST -1 TDP2004 [ (R K g i 21 I 2 ( ﬁ A5 ) - GAIN 51

BOEEIE 0-3 (PN, 76 12C AT |, AN MEA AT LISL i E . & 6-2 R4 ﬁf%J@a WE. T

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

BCE TDP2004 -1 HH 18 o5 AT 0 2500 OR ELTURT B T e HH A5 #5208 20 il 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

P2 IER 24T BT, TDP2004 w7 MM 3 §E Bj A5 5 HEAT #e e Rl Ay iy, T3 it S8 4 O 45 5 52 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/ =

TDP2004 witiid strap Mo & 5| AT £ HIACE . EHBEUE |, S 2 PR 5 fr 5| ISEELas A i A s 5
SR E .
6.5.1.1 TR P

TDP2004 HAPY (EQO. EQ1. GAIN fil MODE ) 5 H-FHIA 5, FF &g E . x5 5 B P4 A8 H
HLPH 2> FE 25 R BB E 5 ANE R FIHREEE 2 s E . AN RS U AR 10% RERME L. B
MODE 2 4N 5 B 51 ML AE b B 35475 RE . MODE 3| AT LA7E 2844 b o 8% IE 3 38 178 R Ad T .

& 6-3. 5 ZzH G MR E

a0 BE
LO 1kQ & GND
L1 8.25kQ) & GND
L2 24.9kQ & GND
L3 75kQ & GND
L4 F(8%)

6.5.2 SMBus/I’C el

% MODE = L2 ( SMBus/I2C Mz # X ) |, Ali@ iz 174 =I5 400kHz fbrdE 12C 2 SMBus 4% 1%}
TDP2004 #HTHE . TDP2004 )\ ki i ADDR1 #1 ADDRO 5| i ()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 0x1A
LO L2 0x1C
LO L3 Ox1E
Lo L4 e
L1 LO 0x20
L1 L1 0x22
L1 L2 0x24
L1 L3 0x26
L1 L4 ey
L2 LO 0x28
L2 L1 0x2A
L2 L2 0x2C
L2 L3 0x2E
L2 L4 e
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

TDP2004 B 2 K27 47%s -

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
0xCO0 TTHEENIE 2-3 FFf7ds . BLUHIE 2 FF A7
OXEO Sl 0-3 3537 5
6.5.2.1 FLE AR
* 6-6. B H T (/W = 0xE2)
A FE& RA L0 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 1*
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 )
fr FB e s B
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 230 n% EEPROM B4 (75K
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 LA i
7-4 RESERVED R 0x1 TR
device_id0_3 R 0x0 2244 1DO [3:1]: 001
device_id0_2 R 0x0
device_id0_1 R 0x1
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% 6-8. DEVICE_IDO #7535 ( fW# =0xF0) (4%)

fir FB o Hhr T
0 RESERVED R 0x0 18
% 6-9. DEVICE_ID1 #1723 ( fW#% = 0xF1)
A FE& 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 EEF IR
# 6-10. EQ i H Ffds (IHEFAREL + Wi = 0x01)
A FB RAY L0 L
7 eq_stage1_bypass SEWAE] 0x0 B EQ1 %% 155 -
0 : ZEH 551
1: 5k EH
6 eq_stage1_3 A 0x0 EQBoost 1 %1
5 eq_stage1_2 k= 0x0 HREMEL , iES %K 61
4 eq_stage1_1 EEWAE= 0x0
3 eqg_stage1_0 EEWi=E 0x0
2 eq_stage2 2 w215 0x0 EQ THE 2 iz
1 eq_stage2_1 w5 0x0 AREMEL , WS HE 6-1
0 eq_stage2 0 w25 0x0
R 6-11. EQ #25FE I | B A7 48 (B 2240 + /W% = 0x03 )
fir FB KA L0 L
7 RESERVED R 0x0 e
6 eq_profile_3 ] 0x0 EQ "5 I it 2
5 eq_profile_2 E9C] 0x0 HREMELR , iES Mk 6-1
4 eq_profile_1 5215 0x0
3 eq_profile_0 5 0x0
2 flat_gain_2 BI5 0x1 SEIH 1 25 e 1
1 flat_gain_1 w5 0x0 HRIEAEE |, iES MK 6-2
0 flat_gain_0 5 0x1
* 6-12. TI PRI F 78 (BEHFFHENL + RE = 0x04 )
fi FB KRR LA BLH
7-3. 1-0 RESERVED R 0x0 feg
2 T A B 0x0 B TR
0 : MK 5 A
1A O .. WARER “17 ARRIERIBAT.
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% 6-13. PD BH w728 (EIEFAREL + R = 0x05)

L FB HA =LA ViBg
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 2 C A& (EEPROM 5% )

TDP2004 i@t A EEPROM BB HR AT B . EIE AL , 240 MODE 5% &N L1. EEPROM
IR A S W B R R AE—Wk. s TDP2004 fid &y SMBus T4 |, ‘e {##F SMBus IDLE k% |, H
F|] READ_EN_N 5|l E Ak V. /£ READ_EN_N 5 JZKRE AK 5 , TDP2004 i~ SMBus E# % , H3
TR i 5 BUAE i 7E M EEPROM ( SMBus 8 fi7 itk OxAQ ) i gsE % Bt iT A & . £ TDP2004 j%.1h M
EEPROM i i#ia 5 , ‘2% DONEN 5| JHIREALH . £ EEPROM 2HUZ BT U B i e J5 | 140
KA SMBus/I2C Mk &IiE1T. 157 & , /£ EEPROM izEUHATE |, Wi 4 SMBus/I2C = #5804 B 7 1Al
TDP2004 Zif7a5 , M A4 il 2% 2 20 S R o

2%t 2 G AN EEPROM I 7 35 B8R DL R 2R/

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

« % & MODE =L1, it & & SMBus Tz,

* 4N EEPROM 284 Hhhik 75 4 Z50A O0xAO , FF H7E 3.3V HLJE N A% DL 400kHz FIAFRIE1T

+ {F SMBus/I2C #i3F , SCL Al SDA 5| b Ai@ i by e 4y 2 3.3V By, HPHASAOME B T M2k B
o 4.7kQ J& 10pF BB 1) B IF WA LMY .

A2 A~ TDP2004 2 IR — 2 LA > EEPROM 28U, K26 — /a8 ) READ_EN_N 5| &£ 2K H P
(GND) , UMELEIN I 53053 EEPROM 1280, 55—/ #3F 1 DONEn f] LA R B 4.7kQ LR HEHP 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 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 /& ikl 2tk b 4k 25 | Al R[5l PCB Al it 45 A5 A% i A Jot 4546 1T 52 40 P 22 70 30 10 78 i JE I . i
LB AE SRR M R GE . DU A BE 1 3078 N R AR SR B T R I

7.2 #EIN

TDP2004 ;& — 2k #%#%IKsh %% , o] FI{E DisplayPort {34 HDMI 2.1 JR ERE S HTES , i W 7-1 A
iR ZEHELE DisplayPort #z0 i IS 2 FF DP++ 15 5 £ 4.

DP 2.1 @
TDP2004 DF’_I l_DF’ TDP2004 TDP2004 DP 2.1 DP
HOMI AC @ AC
Coupled Coupled
HDMI HDMI TDP2004
TDP2004 HDMI2.1 I_ HDMI2.1 HOMI
Source Source
CPU/ Scaler/
GPU Video
Hub
AC
ToP200s_} Coupled
Video Source
DP 2.1 @
USB.E Hub
(- TDP2004 TDP2004 TDP2004 221
PC motherboard Docking station Display monitor

& 7-1. AN

7.2.1 DP 2.1 #1 HDMI 2.1 F#£55(=EFF

TDP2004 =] FH TMMIE/B 24 , 0 PC T4k, Tk PC. §/EH . T B/nsd/br. Bnlmes &nA , Lo

5% DisplayPort A # & HDMI E5EEKE S, I 3G RIFAECEIE B SVl . DL & EE 7 4 DP

2.1 AL LA HDMI B AT FE A T SR . AN, vk i ] AR F A A 451

7.2.1.1 HHESR

SEmESE st —F , A2 RESEMAEEGRE . PLTAIRfER 7 it fe b 75 B2 FE ) S B AT

o VPR ZE 425 PR 2R BE R P AN N AR 2R 2 18] K &

o ONFZE Sy XA FH — S AT 28 T RN A 28 1)

o BN A A AR B SR AN EE BRI S i A B, DUR AT RE IR D S

o FUUEH 220nF RS A A AR . K ERRKAE R ST E N 0402 , HAE A ERIESE T 71 GND ~Fii k-
In—AUags, Db Bt A A .

o EUUERRMIMMGEERES . MFgfliER |, BHERSTILAE SRl , DU AT RE4R R K .

o NS T I FL VIR B IR A B AR .

7.2.1.2 F#4EGHERE

TDP2004 JyPU/™ DP FHERGIHEE ME S . Za 2 — 254 , 5 DP #MlZ& TR . BoRRm
e 2 ] ft) DP 8 B8 I 2 b i 38 10 1Z 28 1 A0St . PR IRah 28 5 YR 2. Mg A H Al i o — S N
ROBIE R Ay, N PE A B AR YR A MO S, b SRS . ] 7-2 BoR T A TDP2004 .
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Redriver
datapath

DisplayPort
source

Nl RX[0-3]P
I
Nl RX[0-3]N
I

System controller for

power management | oy

TX[0-3]P

TX[0-3]N

Channel logic

EQ1

EQO

VW—> .
DisplayPort
Set EQ gain f
) g connector

GAIN

TDP2004

HPD

VWV Sets DC (Flat) gain

AUXp

AL B

AUXn

For brevity AUX biasing is not shown

& 7-2. YRR A (Bl PC E4R ) # DP 2.1 5547 M REE

TDP2004 i&a] LAFE HDMI2.1 A2 7R84V N oA 94 HDMI F 85 miE 1At s 5T . o 82 — k&
IR, 5 HDMI FRL BB ZRT0 5% . SR YR A4 i 2 18] 1) HDMI FRL % 5 11 £ b i J8 ok 12 #3140 20t
MR A g SO URAR £ . H SR A T o RO ARG TE I —E 4, AT AR BRAR YR A o S 8, B

K 7-3 Eor T TDP2004 1) HDMI J5 5 A 1 fafb R #E B . H4E HDMI J54E 5 s R Bk |, I RE TR AN HPD =

S A . DDC_SCL A1 DDC_SDA 22188 DL M i~ # s

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TDP2004

R 19

English Data Sheet: SNLS745


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tdp2004?qgpn=tdp2004
https://www.ti.com.cn/cn/lit/pdf/ZHCSU13
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSU13B&partnum=TDP2004
https://www.ti.com.cn/product/cn/tdp2004?qgpn=tdp2004
https://www.ti.com/lit/pdf/SNLS745

13 TEXAS

TDP2004 INSTRUMENTS
ZHCSU13B - NOVEMBER 2023 - REVISED AUGUST 2025 www.ti.com.cn
I RX[0-3]P TX[0-3]P I |
[ [
Redriver
[ RX[0-3]N Datapath TX[0-3]N N
[ [

EQ1
VWWA—p
HDMI System controller for HDMI
Source Y EQO Set EQ gain Connectors
power management PD YN—p
Channel Logic
GAIN
VVAVAI— Sets DC (Flat) gain
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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 ©)
@ )
TDP2004IRNQR Active Production WQFN (RNQ) | 40 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TDP2
TDP2004IRNQR.B Active Production WQFN (RNQ) | 40 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TDP2
TDP2004IRNQT Active Production WQFN (RNQ) | 40 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TDP2
TDP2004IRNQT.B Active Production WQFN (RNQ) | 40 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TDP2
TDP2004RNQR Active Production WQFN (RNQ) | 40 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TDP2
TDP2004RNQR.B Active Production WQFN (RNQ) | 40 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TDP2
TDP2004RNQT Active Production WQFN (RNQ) | 40 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TDP2
TDP2004RNQT.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 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)
TDP2004IRNQR WQFN RNQ 40 3000 330.0 12.4 4.3 6.3 11 8.0 12.0 Q2
TDP2004IRNQT WQFN RNQ 40 250 180.0 12.4 43 6.3 11 8.0 12.0 Q2
TDP2004RNQR WQFN RNQ 40 3000 330.0 12.4 43 6.3 11 8.0 12.0 Q2
TDP2004RNQT 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)
TDP2004IRNQR WQFN RNQ 40 3000 367.0 367.0 35.0
TDP2004IRNQT WQFN RNQ 40 250 210.0 185.0 35.0
TDP2004RNQR WQFN RNQ 40 3000 367.0 367.0 35.0
TDP2004RNQT 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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PIN 1 INDEX AREA—]
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[{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
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4OX(0.2)j D O i ®Jﬁ{
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= I ==k
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| ﬁ
I 9 20 ‘
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! VIA \
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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).
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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
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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.

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 计时特点
	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/I 2 C 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 DP 2.1 和 HDMI 2.1 主链路信号调节
	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

