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TDP20MB421 B 2:1 % 2% 5 F %21 DisplayPort 2.1 24Gbps 4 i3 2k 1 80K 5
e
1 Rpik 3 YA

o HALEM 211 ZEE AR VUiEE DisplayPort 2.1
LRI B KB 2R B 4k 2%

« SZFr# AN (eDP) A1 DisplayPort 2.1 ( ik
20Gbps ) - RBR. HBRx. UHBRx

s SCFrmiA 24Gbps ) DP++ ( WA NS MAL &
HDMI )

o SRR Ay | SCRFRIE 24Gbps 132
WA

s 3.3V HLE

o 4 JEIEBATH , AUYIREE 720mW

* 20Gbps ( 10GHz 7= HikE ) B EA H A <k
He :
- 19dB ¥
- 1.8V HIRLME |, 1.08V seim i &
- -15dB/-16dB Rx/Tx [Hl & it
- -60dB NEXT , -43dB FEXT H#k
- 70fs {&FHin RJ (1 PRBS % )

*  90ps 1K LEHT

« X DisplayPort 1.4 1 2.1 5591 2531% 1

o @S] EL SMBuUS/I2C BHT B3R B

- 18 N EQ #isRik & , 5 MFIHM AR E

IR EEVEE A -40°C % 85°C

3.5mm x 9mm 42 5| il 0.5mm [8]H WQFN &3

2 N

[EaN IV EEY

PC i ASHI N . “PHR LN

Ei )

AL WAk FKEER BT AR SR R4t

b A AT R

TDP20MB421 & — 3K B A 2:1 ZixE K 4 @
TE LR VEFE R IR AN 38 o IXFAKRIIFE . Rtk RE LR L B2 0K )
5y R R ik 20Gbps (1) DisplayPort 2.1 1 #%
it

TDP20MB421 #2483 & 1 % 22 i [R] 28 P ¥ 1 4%
(CTLE) , M LARAL o] 4w A2 AN s Th e . 240787 3% v L
T PCB i 22 H&E A i 51 A AG 8] & 4 (1S1)
T 54 KRN . CTLE #:Uk2s 5 BR— 2 vEd
HIRB) 3% . TDP20MB421 )28 B d i 12 L B8 1 A&
TR . AR B S o . IIEE R AP0, KR
IRk BABRAR T [E] pe 45 68, DRI AE BB A LT AT HAE TG
BoofE. ST Za3E0oN T Tx fEm Rx 2 (6]
JCVEIEIE ) —#B4> , DisplayPort 4 %Il 25 7] @ it 1% 2%
PR 2Rt I N R P AL F ) A 35 B AT S B £
FE) EE A B R AR AT REAR O SE IR o 1% 2 F I B 8 42 156 7T
PN BRI FELR L, ) R AR ) e YR A A TR BT
.

TDP20MBA21 7557 W Sl 1 =l W, A £
AR R . MR E I B A AN B 2 AR
b, TR S ANF & 308 R Pt — S I Thfe

HEES
RS #H3R() HERTE
TDP20MB421 RUA (WQFN , 42) [9mm x 3.5mm

(1) HEELEE B2 0.
@) EEERSF (K x %) NI, IR (AuER ) .

TR AT
i
RN
DP TX
Sourco A TDP20MB421
™ x4 I} >4
DP RX
Sink
x4 x4
DP TX » —”‘
Source B
™ x4 I} R4
SEL
IAEENEEL

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

HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o
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T HFEE et 1 B3 FPETEI o 12
2 B s 1 6.4 BEIRERETR oo 13
B BB ettt eeenenes 1 LRI T U 13
BN T 1 - TR B T R .o 17
B B ettt ettt nenn 6 T R B B e, 17
5 LI B R BT E A oo 6 2 BRI T oo 17
B2 ESD ZEZ oottt ettt 6 7.3 B A IEE I oo 19
5.8 BT B et 6 T8 AT BT et 19
B PP BEAE I e 7 B A I R IR e 21
5.5 B A e 7 8.1 TS SCRYTE TN oo 21
LR = e Rt = O 8 T =3 - S 21
5.7 SMBUS/I2C B FHFE oo, 9 B3 T ettt 21
5.8 BLTETE oo 10 B4 B T A e 21

6 FEZHBE BT .o 11 8.5 R R e 21
B IR o T OB T T T e 21
6.2 THBETTHERE vt eereeeenas 1M1 10 PR HERTITEE ., 21
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4 5| A BT RE
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o 8
7] w <
B ¢ 3§ ¢
ﬁ = w (U]
T
O T D T B '
GAIN/SDA| 1| |———————— - |38 | RXA3N
—— | _
GND| 2T : |37 | RXA3P
|
—_ —
™N|3T) | | 136 |RxB3N
|
- | —
e |4 | | 135 |RxB3P
' |
—— —
veelLs : | 34 |RxA2N
—— | —
GND| 6 | | : | 33 |RxA2P
|
N7 | : | 32 JRXB2N
|
B ]
2P |87 : | 131 |RxB2P
|
ovofoT) | EPSND | 3gjenD
|
—— | _

TXIN| 0| | : 129 | RXALN
__ | _
TXIP|IL ) | : | 28 | RXA1P

|
- —
GND 12| | | | 27 |RXB1N
|
- ]
vee| 13 : | 126 |[RxB1P
|
—— —
TXONf14 ] : 1 25 [RxAON
—— | —
TXOP 115 | : [ 24 |rRxAoP
|
—_— I JE——
GND| 161 | | 123 [rxBON
|
— e e —— | _
SEL| 17| | 22 [RXBOP
lol ol ol 1
T T T T A
2 g g ¢
w
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& 4-1. 51 ThRE

51
il BiBA
AR 5
WEBHEHRERR. 5 B 10 51 TER 6-1 1w Lo %5 e B aiEs
TR R
MODE 41 | 5T LO : 7/t =C — FetF e B | 255 B 5e k.
’ L1 8% L2 : SMBus/PC #20 - #3{F# I E 2 A SMBus/IPC B 1 #h 4% il
2R5E. 1% 5|5 ADDR 5| H— o i B #5119 M H L.
L3 Al L4 (&7 ) : fR¥ - TI AR,
EQO /ADDR 40 I, 5 i T8 /AT
EQO A1 EQ1 5 M) Ay i A il 1 B el 25 2 ML 351 CTLE ( Zcimidias ) |, ik 6-2
Fimse WAESAE b F R X 3% 28 5] 34T R
EQ1 20 |,5HF £ SMBus/IPC =T .
ADDR 5| f{#&l MODE 5|l , il & SMBus/I2C MMl , 13 6-4 . {UAER
PF b U 51 AT R
L
JITA B IE 1 M i N o ) O ) SR 2R (SR IM A - ELRAIRCIR ) o iZeR
- AR IR ARSI () WAk, I#TH EQ 51k SMBus/I2C FAF 4%
GAIN/SDA 1 S WO s 3 it R
7 SMBus/I?C #z(1
3.3V SMBus/I?C ##i. /BRI NS LREM , i 4.7kQ .
GND EP. 2. 6. P R R
9. 12. 16. EP : QFN H#KHM 4 GRS . EP FEZRMT GND [Hl#%. @ (AR S AE
21, 30. 39 EP E#H B — A MM P . S FLEEFIFE AL ] GND FIRFHPLSIE. EP B8
T HRAERE .
PD 18 |, 3.3V LVCMOS | siiflit ik I ah SIS PR 2 BB, 15 9/ MIBEE0 I SMBUS/PC At R AL.
Z5| B —A 1MKQ A #8555 7B FH .
P 1 TR
&P BH, BT IBIEYIEEIET
TEST/SCL 42 I, 5 /10 TE 7/ R
T PR E SOV AN 1kQ T HiFBH.
£ SMBus/C #z( F
3.3V SMBus/I?C ffl. #AEFTH NS EREM |, flin 4.7kQ .
RXA3P 37 [ RIZES RXHIN - B0 AL J#iE 3
RXA3N 38 [ JERAAZES RX N - 30 AL JliE 3
RXA2P 33 [ RIZES RX N - B0 AL J#iE 2,
RXA2N 34 I EAZE S RX BN - w0 AL J8IE 2.
RXA1P 28 I RABZES RX BN - 3 AL J#iE 1.
RXA1TN 29 I EAZE S RXFIN - w0 AL JBIE 1.
RXAOP 24 [ RMZES RX N - 0 AL J#5E 0,
RXAON 25 [ FERAMES RX BN - 311 AL JBIE 0.
RXB3P 35 [ RIZES RX N - 0 B, J#iE 3.
RXB3N 36 [ JERAMZES RXFIN - 30 B, JEiE 3.
RXB2P 31 [ RIZES RX N - 30 B J#iE 2.
RXB2N 32 [ FERMES RXHIN - #1 B. j#iE 2
RXB1P 26 I M ZES RX N - i B, @i 1.
RXB1N 27 [ FERMES RXHIN - 30 B, @& 1,
RXBOP 22 I A ZES RX N - i B, J@iE 0.
RXBON 23 I AERAMZESD RXFAN - H By #iE 0
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R 4-1. 5IIThEE (%)

51
e L

47 05

SEL 17 | 1.33VLVCMOS |t S8l B2, 1 7/ I SMBUS/PC AL TS M. Wl IELA A
PSS TR . (E RGP SEL 1B, (SR A FIR I B Z LT &
BT i
L sfE T A,
H 1 4 T3 B

X3P 4 o RIS TX itk , JIi 3.

XN 3 0 RIS TX Hth |, S 3.

Tx2P 8 o RIS TX itk , S 2.

<N 7 0 RIS TX itk S0 2.

TX1P 1" 9] SHZE > TX fath il 1.

TXIN 10 0 A2 TX i, 1.

TXOP 15 9] SRZE s> TX fth , iliE 0.

TXON 14 0] JeRAZES TX Fith | 3@iE 0.

RSVD3 19 o T RIS . (R AR

vee 5. 13 P LRSI, VCC = 3.3V £ 10%. iid MRHLLES (0 15 FF VCC 3110 5
R VCC P

(1) I=%A,O=%ith,P=+Ji,6 GND =i
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5 A%

5.1 4R AR

7E B AR RS ¥ T AR O B P (B ) ()

B/ME B AL

VCCagsmax FLJE LR (VCC) 05 4.0 v

VIOcmos aBsmax | 3.3V LVCMOS FiFfi I/O HL & -0.5 4.0 \%

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

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

VIOps.tx aBsmax | =i /O B ( TXnP. TXnN ) -0.5 2.75 \

TJ,ABSMAX iR 150 °C

Tstg T A P B -65 150 °C

(1) AL AR RABE (M SSAT AT RE S S IE I o XS RAHE M FEAFRIR SR LA T BAE 2 S 1754 LAAN AR T HoAd 2% 1
TREBIEFIBAT . WG N & s 774 1 ARHE 2B X R A HIE ([ YEE A, S AF T REAN R e R IERIBAT | X W] REM S IO 520, 2
REANTERE | JFaufEas 75 4

5.2 ESD %%
& Bpr
N (HBM) , 774 ANSI/ESDA/JEDEC JS-001 frk(M) +2000
V(esb) F LR - — \%
FeHL AR M (CDM) , 774 ANSI/ESDA/JEDEC JS-002 F5#:®@ +500

(1) JEDEC 3Ck4 JEP155 ¥ : 500V HBM AT S bniE ESD #HIAR F 24 Er=. FIoh £2kV 151 ISR b aT fg HAT 8 s it
(2) JEDEC 44 JEP157 #L7E : 250V CDM AJ sz FEARHE ESD #5#iliife T 2242k,

5.3 BUUBIT %M
75 4 SRR A 1 T AR R P A3 (bRl 3 T )

B=/ME FRFR{E BNE E:<¥/iv4
N; 3 \/El E

vee B , VCC % GND ﬁ”“ * ST AT AL L 3.0 33 3.6 v
B HE| <50Hz , E3%(M 250 mVpp
N — 50Hz % 500kHz , Fix(™ 100 mVpp

TR 7 75

vee a 500kHz % 2.5MHz , IE3ZM 33 mVpp
HLJRME A | >2.5MHz , 1E3%(1) 10 mVpp

TRampVCC VCC EE(JE/‘EHB%H‘H‘EH }\)\ ov é’i 3.0V 0.150 100 ms

Ty TARLER -40 115 °C

Ta TARRE IR -40 85 °C

FEAER I LVCMOS # N\ B 2%
PW n 200
LVOMOS | o . ) I 12 PD 1 SEL us
2 TR
VCCsmsus EE'\;IEBUS/I C SDA M SCL JF st FFURs L e BEL 2% 16 B i U 3.6 \Y;
SMBus ##Bi T 1 SMBus/I2C

Fowmss  [otiy ol e | 10 400)  KHz
VIDiauNcH | TR 5 J5 Shiigdd 800 1200 mVpp
DR B d R 1 24 Gbps

(1) IESZMERA SIS RN, XL D REAN B SR s RSB P RE RSN T LA ZIE AN o SRIUE I , A CRAC TR RLIEAT BLIT HE YRR 7 4L
AL TR E H VDD R L R
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5.4 #MERER
TDP20MB421
#ats() RUA , 423 | #fr
]
R ¢ ya-High K 4 5 RS 26.1 “CIW
R0 yc(top) ST (TR ) FAH 14.1 TIW
Rous 45 78 HL R AR 8.7 TIW
byt SR TRRES 3 1.6 TIW
b g 255 IR T 25 8.6 TwW
R ¢ uc(bot) SEEHN5E (SR ) R 26 CIW

(1) ARWIPPIEIREZER | ESW L-FHEFIC TR AT

5.5 HILHSREE
7E B SR8 SR T B AR iR 5 o e R e sy B Y S ( BRAESS B 3 )
B4 \ TR E BAME SURE RO Efr
YR
Pact I RERIPPIES FrEmES A A (PD = L) 720 970 mw
Pstay FEMLINFERE T 2SR DO #E PR miE S (PD = H) 23 36 mw
4 10
Vin SR NGV SDA. SCL. PD. SEL 5|}l 2.1 \Y
Vi IR HP AN HL SDA. SCL. PD. SEL 3|l 1.08 v
Vor 2 B Rouilup = 4.7kQ ( SDA. SCL 311 ) 21 v
VoL R HL P4 e L lo. = -4mA ( SDA. SCL 3|} ) 0.4 \Y
I\H,SEL SEL 5| B4 =ik B Vinput = VCC , T SEL 5|1 100 pA
I BN IR LI Vinput = VCC ( SCL. SDA. PD 5[l ) 10 WA
I e L E;;]n‘))m =0V ( SCL. SDA. PD. SEL 3l 10 uA
. N Vinput = 3.6V , VCC = 0V ( SCL.
I KBNS AR | ree =3O SELC%?H%D? (sc 200 A
Cin-cTRL LIPNGERS SCL. SDA. PD. SEL 3|l 1.6 pF
5 B |0 ( MODE. GAIN. EQ1. EQO 7/l )
IH_sL AR, 5 BT 10 VIN = 2.5V 10 PA
& MODE x4t , fiTfi 5 B 10 % - )
he_sL MR VIN = GND 10 pA
IIL_SL,MODE MODE FJIE£HE@§@A1&I}% EE(}IﬁL VIN = GND -200 |JA
i
VRx-DC-CM RX HE.ii A% H BT BT LRSS 14 \
ZRrx-DC Rx EL it 5o FH Bt 50
sg_XF;g'SGH"MP' SARLERIT HUR F ELAR N CM BT | A9 Vrxpe.om HUE 20 0
RILRE
VEAZ A HA 1Yk iff =
ZTX—DlFF—DC E/}ﬁ%ﬁ Tx Kﬂﬁ fv/)fgn 4 /\EIHJ Tx E’] rﬂ?ﬂ y VID , diff 100 0
VTX-DC-CM Tx E/ﬁ;ué@:i EEH—: 1.0 \
ITx-sHORT Tx %5 HL Tx fEFE 322 GND K245 R f iR 70 mA
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5.6 =i AN
T BRI RS 1 1 T AR P i B R R S I (B e B A R )

S RS B/AME  HARE BRE i: X4
Bl
50MHz % 1.25GHz -22 dB
1.25GHz & 2.5GHz 22 dB
RLrx-pIFF N ZE 5y AR FE 2.5GHz % 4.0GHz -22 dB
4.0GHz % 8.0GHz -16 dB
8.0GHz & 12GHz 12 dB
50MHz % 2.5GHz -20 dB
RLrx-cm 0 N LA ] B HE 2.5GHz % 8.0GHz -14 dB
8.0GHz & 12GHz -10 dB
) o 1 T AN HH A2 IS X 22 ) e 2 o [ o 25 )
XTrx TSN £ % ) e (SDD21) , i)y 10MHz % 10GHz. 60 dB
Rk
1§ i 30kHz & 500MHz 14 il ik 58
VIxac-cMPp | TX AZ U U6 fE JEAS L F TEZ /D 108 ML | JAK EQ, GAIN 50 mVpp
= L4 ; PRBS7 , 20Gbps
50MHz % 1.25GHz 22 dB
1.25GHz & 2.5GHz 22 dB
RLrx-DIFF i Hh 22 9y [ P RE 2.5GHz % 4.0GHz -21 dB
4.0GHz % 8.0GHz -15 dB
8.0GHz & 12GHz -12 dB
50MHz % 2.5GHz -16 dB
Rlrx.cm i HH A ] 5 B FE 2.5GHz % 8.0GHz -12 dB
8.0GHz & 12GHz -1 dB
AN 418 326 9 5o 22 180 11 g /N 2 k1)
XTrx R A ML o 4 R 1 1% (SDD21) , 3ty 10MHz % -60 dB
10GHz.
BHBIEBER
T I B BN B IR (AR RE | R T BT B R T B e S B T
TPLHD/PHLD |7+ 90 130 ps
FEIR ) .
Lrx-skEw JE T () % H O At TE— N RIER N IR R ANEIE 2 (8. 20 ps
VR F TR LR Je i ok e B TR B 2% (1) )
TRJ-DATA BB i B BE AL 3 Zfj. 20Gbps PRBS15. 800mVpp #4; 70 fs
HINEE
JITTER TR E A HEIR L I i I e L R B 2% () B
TOTAL- | stz fl BFHm 4 1l 2 7. 20Gbps PRBS15. 800mVpp %4 1.0 ps
DATA PN
/N EQ, GAIN1/0=L0 5.6 dB
5/ EQ, GAIN1/0=L1 3.8 dB
vz H rey N A2 By 2% A f s
ST i 34 % = R Yo i R R R NS =N — 12 dB
S 33 B AT 5/N EQ , GAIN1/0=L2 .
57N EQ , GAIN1/0=L3 26 dB
5/ EQ , GAIN1/0=L4 ( &%) 0.6 dB
Sk R 25 88 2% K
EQ-MAX1ge | A#EE (EQ $6% = 19) I i1 EQ 314 ;?;Tﬂj S AA T 100MHz 19 dB
P HY TS o
DNEARITY iy e e # 0dB T 28 T 1700 mVpp

8 HRTRT,

— fi
w
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5.6 R AN (£2)
T I SR8 ISR P 0 0 3 O L P PR 4 (Bl 33 A 00 )

BH At BOME RE BE| R
R EARITY® | 50Gbps ittt i et 2 00B LA 25 T 1050 mVpp

5.7 SMBUS/I2C Ff 451
TE 20 R R 1 TR R A ( RS )

23 ‘ JRF A BME  MAE BRE L XA

AR

tHp.STA ( E?} ) E@%#EE‘J%%\NI‘% TEM 0.6 us

JEIAJE | AR — AN I e Bk e
tLow SCL I BRI . ~F S 3 1.3 s
THIGH SCL B ity v 1 ] 3 0.6 us
tsu-sa i%ﬁ%%ﬁ:% 0.6 us
tHp-paT HOHE DR RR I [8) 0 s
Tsu-par K8 e ST ) 0.1 us
t; SDA HI SCL 15 5 #y_E T[] 3B = 4.7kQ . Cb = 10pF 120 ns
t SDA Fil SCL £ 1y T Wit [e] B = 4.7KQ . Cb = 10pF 2 ns
tsu-sto 152 L 2% AR IR 2 S (1] 0.6 s
w [ : -
typ-par B AT T 1] 0.9 us
tvp-ack BHE AT B ] 0.9 us
Cp A BRI T3 400 pF
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TDP20MB421 j&— K HAEMK 2:1 ZHE S0 4 MIBL ML EIKSA . (RIIFE. mPEREL M b 4k 35 B B 0K 3)
P FFEA UHBR20 1 DisplayPort 3 R . %802 — 3K S R MR ME R e R sh 8% | AliEad At ik
20Gbps HIAZ T LA 1 KisiT .

TDP20MB421 ({45 Sl M sr TAE. 4 5% 46 o — /SRR (A2 PE 7 2% (CTLE) Fl— AN Vi th BR 5 2%
T LA AN Y RO A A B R R 2 T A Bk R T . BB AR R R A LT, TR R R
DisplayPort 422150 25 ¥4 15 5 25 (1) [ i B3 AT AL a2 15 o

TDP20MB421 mli@id piFp 7 N & o 7551 A |, 24 Ilc B A i Strap FCE 51 ISE.  5] B =0 aT 3 2 1V
ZRGLIT R SMBus/12C MBS ALTE R R G . SMBus/I2C WA T Z4M5 SMBus/I2C F: 83 fFiEid 5
N HHE R AL E TDP20MB421.

6.2 ThEE T HEE
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6.3 REMEULEA

6.3.1 5 H-FEHHA

TDP20MB421 EH VI 5 HEFH# NG ( EQ1. EQO. GAIN F1 MODE ) , H Tl 2eF L E . XL 5 B o
N HL L TR 28 R B E 5 MNE RSP RV E T 2 i B . AN BE g AR 2=/ 10% A% . EQO.
EQ1 I GAIN 5| Y AE b i 347k . MODE 5| I AZE #8844 b i Bl iE 4 s Al R .

R 6-1. 5 HPIEHI5 MR E

¥ WE

LO 1kQ & GND
L1 8.25kQ2 = GND
L2 24.9kQ & GND
L3 75kQ & GND
» F (&%)

6.3.2 LG L7

TDP20MB421 2% B A5 — AN ELENS (A 2k M X7 8% (CTLE) |, '& 33 FH 1o A900 i AN A5 5 ek T B Sk 24 467 0 5 3 1)
AR 2 B NTAFE . BRI A eI e eI i ds | DARRAIL 2 I e 7). S B ARt T REE |, IR
AR SR AT AR B L, DME EQ B35 fh 4R 5 % A EIE A AR ICEL . EQ HiZR3% ] ThREALAE SMBuUs/I?C #E
AT 7ESIEIT | X e B A6 FRA A 28347 T 04k

* 6-2 JEoR TiEd EQ £ 5] s SMBus/IPC A ek iR e . /65| s , EQ1 A EQO 5
BB, 76 12C BT |, AT LA SN B IE ST AT R LS EQ B 5

& 6-2. WEEHIWE

IR E A EQ 5% (dB)
51 st SMBus/I2C =,
%

=) o =)
® “ & & § =
i ‘-I NI ml Q2 E
g 3 g 8 g = . 5
"* i i g g : E 2

) ) g 8

o o o »

) o ) o

)
0 LO LO 0 0 0 1 4.0
1 Lo L1 1 0 0 1 50
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 0 135
13 L2 L3 10 1 7 0 14.5
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
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xR 6-2. WHPHIRE (4%)
R E MR EQ B35 (dB)
5] B SMBus/I2C 5%

EQ #5%
EQ1
EQO0
eq_stage1_3:0
eq_stage2_2:0
eq_profile_3:0
10GHz it

18 L3 L3 14 6 15
19 L3 L4 15 7 15

o | o |eq_stage1_bypass

19.0

6.3.3 Al A
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.
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51 Rt 12C B PGS
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LO 0 -5.6dB

L1 1 -3.8dB

L2 3 -1.2dB

L3 7 +2.6dB

L4 (270) 5 +0.6dB ( BRIAEEIL )
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6.4.1 T1EERC

TDP20MB421 IEHiE1T. LN , KRGS PD 51K 2T |, 285 TDP20MB421 ol %t RX 155 347
M IRsh Al AR I 1S 5 s e b .

6.4.2 PR

TDP20MB421 &b FHRsHlE S, H1 PD 51 = H A . M | SR TR, DSy
6.5 Jifs

6.5.1 5/ =C

S5 ] 5e 2 RC E TDP20MB421., 7RISR | S EER 2 PR 5 5] B S IR As AR 42 il ANE 5 s 88
ALV E

6.5.2 SMBus/I’C FF#s b2 0

W MODE = L2 ( SMBus/I2C M\ #il#= ) |, Al@ it is 740 =ik 400kHz [its#fE 1°C 3 SMBus % 1%
TDP20MB421 47L& , LS BLH A (5 vm%é . 5lHEE X ENE T ADDR fil MODE 5| I
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# 6-4. SMBus/I12C MHihF B

MODE ADDR 7 AL ANHBHEEE 2-3 7 LM HIIEETE 0-1
L1 Lo 0x18 0x19
L1 L1 Ox1A 0x1B
L1 L2 0x1C 0x1D
L1 L3 Ox1E Ox1F
X L4 TR 1R
L2 Lo 0x20 0x21
L2 L1 0x22 0x23
L2 L2 0x24 0x25
L2 L3 0x26 0x27

TDP20MB421 Ef 2 KEF5 -

o JEEEFER  XPEAASABER VTN, H TR RECE . RS R, EH e g 1D E R

o HIBEAAES  XUA AR B AAEIE R e e . P EIEE A AR A AR, R HoaT DU AT
B, WA LS G2 0 B4 1 1) 1B NELE A,

TDP20MB421 Ef5 p4LiEiE |, EIZH O (iHiE 2-3 ) FIdd 1 (@i 0-1) , FEANEE AR B A Al ) 2 77 A8 4 0 75
—[#] SMBus M.

TEE R A AR TBIEA 0 Vi A 1 Vi
0x00 WIE 3 A MWIE 1 WA
0x20 WIE 3 AT B 1 AT
0x40 WIE 2 FAEA MWIE 0 W A74%
0x60 WIE 2 A B 0 AR
0x80 RS NIEIE A 0 AR R PN bR

PEHGEIY 3 P8 RIS 1 %778
OXEO 41 0 LA A7 o I e
6.5.2.1 JEEFFR
* 6-5. BHF 7 (Wi = 0xE2 )

i FB KA LA BLH

7 RESERVED R 0x0 1354

6 rst_i2c_regs R/W/SC 0x0 SER AR BT 12C FAEREACVBOME ( B1TTEE ) .

5 rst_i2c_mas R/W/SC 0x0 AL 1PC £k ( HITEE) .

4-0 RESERVED R 0x0000 1355
% 6-6. DEVICE_IDO %7743 ( fm# = OxFO0 )
AL *B Bl e L]
7-4 RESERVED R 0x0001 1
3 device_id0_3 R 0x1 Z4£1DO0 [3:1]: 101
2 device_id0_2 R 0x0 % . MSB
1 device_id0_1 R 0x1 %I MSB
0 RESERVED R X 1R
% 6-7. DEVICE_ID1 %774 ( #i# = OxF1 )
fir FE R Hhr L]
7 device_id[7] R 0x0 #{F 1D 0010 1000 : TDP20MB421
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% 6-7. DEVICE_ID1 #7248 ( ik = 0xF1) (%)

fir FB P Hhr o

6 device_id[6] R 0x0 %I MSB
5 device_id[5] R 0x1 %I, MSB
4 device_id[4] R 0x0 2, MSB
3 device_id[3] R 0x1 Z 1, MSB
2 device_id[2] R 0x0 % . MSB
1 device_id[1] R 0x0 Z Il MSB
0 device_id[0] R 0x1 % . MSB
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6.5.2.2 BEFFH
% 6-8. EQ W B HH A% (BEFAHEN + R = 0x01)
fir FB B KA L
7 eq_stage1_bypass R/W 0x0 B EQ % 13BK -
0 : 551
1: FkEH
6 eq_stage1_3 R/W 0x0 EQ gk 1 24
5 eq_stage1_2 R/W 0x0 HREMEL | WHHK 6-2
4 eq_stage1_1 R/W 0x0
3 eq_stage1_0 R/W 0x0
2 eq_stage2_2 RwW 0x0 EQ #585 2 $if
! eq_stage2_1 RIW 00 |HKIEAIER , WS 6-2
0 eqg_stage2 0 R/W 0x0
K 6-9. EQ ¥/ fFHE R EHF S GEEFAREY + W = 0x03)
fir FB R LA BB
7 RESERVED R 0x0 1R
6 eq_profile_3 R/W 0x0 EQ 4T il 28
5 eq_profile_2 R/W 0x0 BRVEAME R, B 6-2
4 eq_profile_1 R/W 0x0
3 eq_profile_0 R/W 0x0
2 flat_gain_2 R/W 0x1 SEIH R 25 PR
1 flat_gain_1 R/W 0x0 HRVEAES , S E 6-3
0 flat_gain_0 R/W 0x1
# 6-10. PD BH 7o (BEFAFREL + (R = 0x05)
fir FB RR LA L]
7 device_en_override R/W 0x0 iid SMBus/I2C J5 FH Ik s 78 5
0 : FanEHMEEN
1: FhEECER
6-0 device_en RW o111 | BN zh 2% S A F2hirf - device_en_override = 1 ik
i@
;ﬂﬂ:ﬁﬁ%ﬁﬂ
000000 : ZEF T
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7 ML FSEHE

&iE

LA SR 7> B SAE T T ofes |, TI A ORICAER PR e 8tk . T B2 7 B AR DT E & oo
TG T RN & AR KBS, LA RGBT

71 MNAER

TDP20MB421 j&— K B A HEN 2:1 ZHE S mil gt b k8% . 8 E v B IK PCB Al HL 48 25 A& 4 i $ AE
M A2 AR 2 /0 I8 ()78 36 YU . TDP20MB421 W] LA B E S AR RS . LAF &5 REIA T 78 5 R Hokp o6
VTR B I .

7.2 HLRIN

TDP20MB421 & — k&0 5h %% |, 7 HI1E DisplayPort F4E8K15 5 T 8% . %S En] T & FAZ AL & 4%
M

7.2.1 DP 2.1 #5515

TDP20MB421 Al T £ il , BIEE PC TM. ¥ EIsi iyl ss b | L3R DisplayPort THEER(S S | 1
IR LA RSCEE 78 S Va . DA &R 7 A DP 2.1 N A VEGR R AN B SR . A, Rl AT pA
FH T AR 1
7.21.1 Bt ER

SEfEnE et —F , AT 2RSSR, N 7 hd R T E S R s T

{EH 85Q BHPTAMLE . 1522 i s um B L 5e sk P AT N A2k B K EITLEL.

Xof 22 53 2 XA FH — S0 A7 4 i R AT 2% [R) B

PR R A A A B S AN B E B F U e i AL B, DUR AT RE kb I i

X 3.0 . 2 4.0 fRF15E 5.0 X, BUUER 220nF AL E AR , B KA RSP E N 0402 , I
TEH RS REES T 71 GND P _Edsin— M2, DL b B i 27 AR i 25

o HENEREAR IG5, DU REAA R R K SE

o fFEH S LA R VIR [B] HL R B AR FLE S AR

7.2.1.2 FHHRTHIRE

TDP20MB421 AUA~ DP EHEMIEERMME ST . Ziste — RS walss , 5 DP #Kil4TTx. Tx
PR AR 2 (8] ) DP 5 2% Il 2 b i il 12 28 4 RSt . FR i IRAh 2 5 TRA 2. FE AR AN o Ath @ 1 o — Rk
NHAGEE R —E 5, A BAR YR AR 2 8, BEmAR A AR B

DisplayPort 41755 AUXp,n il HPD #55# . B il id TDP20MBA21 I AT #E I Z%. A PD 5111, &
1 HPD {55 ATl S RIS AT 5 (A2 HPD A5 54T 38 24 (1983 -

FEFLER Feh Al & s LA BE RS I P s 1 HE DP BECIRESE B, fldhl 85 7T LLE ] TDP20MB421 1 12C #F
A7 F HEAT RS ) HLIR T L
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XUXAp‘

<«
For brevity AUX AUXAN|

biasing is not shown <«—— TS3A5223 AUXp

HPDA S S—
AUXn
$Oxgg|  2Ch 2 mux «——
UXBp HPD
«—
AUXBn
HPDB
$UXAp Mux control ——————
SEL
AUXAN TEST/SCL
DP TX < b G N
Port A y \ m
i RXAP  |cTLE ) Linear TXnP i
0 Driver 1
" RXAnN TXnN "
33V DP RX
<“«—— Sink
H 10of4 59 kQ AUXp
RXBnP CTLE PD <«
W channels AUXn
DP TX RXBnN /
HPD
Port B XUXBp
0.1 uF
AUXBn >
100 kQ
HPDB
GPIO mode MODE HPD
DP Main Link Redriver Optional pin st
1kQ ptional pin strap
GND 2:1 Mux GAIN/SDA ’ control for DC gain
EQO/ADDR|— }Pin strap to fine tune
EQ1— EQ gain settings
VCC VCC
L i Minimum L o1yF
I recommended (2x)

decoupling

& 7-1. DisplayPort £ % & F 28 7 F F {87 4 i I 222 P

18

HERXFIRIF
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7.2.1.3 M LR

TDP20MB421 /& — k& ke 50 2% | Al T4 & DP BE IR (03 14 78 25 VG BB . 38 it W 14 B9 i % =ik 20Gbps
(UHBR20) i ISI #f e R s |, FEiikash ey A B @ & k. & 7-2 21 7-5 JEn 7 AR DP 2.1 Tx #+F
AYEEERE , P& TP3_EQ A LR HERE . REM LR R , TDP20MB421 f] LS fE

fait AR Je vt (KPR RS2SR .

TP3_EQ¢

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

TP2
Calibrated to
worst DP 2.1

Tx eye

B 7-2. A8 RENER M7 20Gbps (UHBR20) DP
21 Tx REMEEWE

Eye with
redriver
TP3_EQ
> TDP20MB421
Keysight )
MP1900A Redriver
BERT Test Board Reysiaght
33GHz Scope
DP2.1
Worst case Cable c I
Ref. Rx EQ

Calibrated to
worst DP 2.1
Tx eye

B 7-3. HiEEBIRS) 2K 17 20Gbps (UHBR20) DP
24 Tx HAMBEERE

E 7-4. TP3_EQ A TLHEEHKFNA2H DP 2.1 Tx #F&
iR

K] 7-5. TDP20MB421 7 TP3_EQ A T5 ST
DP 2.1 Tx FF& IR E

7.3 BRI
BErT H YR EENE DL N IE R

1 BRI | B R MR AR T | 4 “BGEATAE 5 P B AT AL

2. VUSRI AT , TDP2OMBA21 JE fHE(FE MR KA ARV ( (I AIRRSRIRRETR ) | (U AT bRl
OB, VRIS SRR VCC S/ 0.1 uF g, A BE— A 1 uF KA RAEE , L)
TR LI L — AT — R A B BERLG 10 1 F A B 338, AR (0.1uF) L3 8% R AT T

VCC 51, JF R B S as AR S B R AT
7.4 75 )R
7.4.1 /G755

B R IR AR LT R

1. K ZMm RS RS VCC 5T E . iR vTae | K LM AS ERBCEAR T IT.
2. REME. A ULECA TR G = 2 205 5 TXnP/TXnN Al RXnP/RXnN.
3. mdlZENME T BN A REEE G AL, AL R 2 R BT JE L AL EEAT e 4 il LR SRR

Moo 3L FLBAME -
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4. GND R REZDE SEE T, AIMEEHRE R B RIS e 8L . LR M GND /74,
5. % GND LR BT IE N7, LGS BT ) GND ~F1i 5 HoARZ 1) GND ~FiiAH#E . GND i fLik— 242
THT a8 S R AR 18] (1 T I RE .

7.4.2 iRl

K| 7-6 &7~ 7 TDP20MB421 Aii ri il .

&l 7-6. TDP20MB421 77 JR
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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 ©)
@ ©)
TDP20MB421IRUAR Active Production WQFN (RUA) | 42 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 5PR421
TDP20MB421IRUAT Active Production WQFN (RUA) | 42 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 5PR421
TDP20MB421RUAR Active Production WQFN (RUA) | 42 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR 0to 70 5PR421
TDP20MB421RUAT Active Production WQFN (RUA) | 42 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR 0to 70 5PR421

@ 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 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. 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.

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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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)
TDP20MB421IRUAR WQFN RUA 42 3000 330.0 16.4 3.8 9.3 1.0 8.0 16.0 Q1
TDP20MB421IRUAT WQFN RUA 42 250 180.0 16.4 3.8 9.3 1.0 8.0 16.0 Q1
TDP20MB421RUAR WQFN RUA 42 3000 330.0 16.4 3.8 9.3 1.0 8.0 16.0 Q1
TDP20MB421RUAT WQFN RUA 42 250 180.0 16.4 3.8 9.3 1.0 8.0 16.0 Q1
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PACKAGE MATERIALS INFORMATION

13 TEXAS
INSTRUMENTS
www.ti.com 12-Mar-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

TDP20MB421IRUAR WQFN RUA 42 3000 367.0 367.0 35.0
TDP20MB421IRUAT WQFN RUA 42 250 210.0 185.0 35.0
TDP20MB421RUAR WQFN RUA 42 3000 367.0 367.0 35.0
TDP20MB421RUAT WQFN RUA 42 250 210.0 185.0 35.0

Pack Materials-Page 2



GENERIC PACKAGE VIEW
RUA 42 WQFN - 0.8 mm max height

9 x 3.5, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

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

==

4226504/A
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PACKAGE OUTLINE

RUAOO42A WQFN - 0.8 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
3.6
.f za— [A]
__A
PIN 1 INDEX AREA—
9.1
8.9
08
0.6
0.05
0.00
2.05+0.1
2X
EXPOSED | SYMM' *‘ (0.1) TYP
THERMAL PAD Wl T | (
e\ g, ;
) d
) \ -
») ! -
) -
) ! -
») -
SYMM [ ‘43 -
2x[8] ¢—+—+—F= 755+01
») -
) ! -
) -
») ‘ -
) I (@
) -
1 = d |
E—— ‘ a—"
20000 [ T 42x 33 o
38X105 oL 61@ clals
PIN1ID 42X 03 © 0.050)
4219139/A 03/2020
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.

i
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EXAMPLE BOARD LAYOUT

RUAOO42A WQFN - 0.8 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
e (2.05) —=
42X (0.6) SéyM SEEESLDERMASK
42X (0.25) 42 39 ////f47
LBl |
38X(05)4147 - )38
in==d [ B ==
_ | |
S b of
(R0.05) TYP $ . (3525 TyP
@0.2) TYP — o ol —— -
VIA E%g ! f
‘ 1.17 TYP
SYMM
¢[j%{}cﬁ3 o+ t (7.55) (8.8)
e B =s
) ¢ ) ‘
S= R N==
| ()
° o o
| |
I
Bt
17 S 22
S 3
006
(0.775) —l-—]
TYP
(3-3) \
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X
0.05 MIN
0.05 MAX
ALLAROUND“’WT* ALLAROUND’l
METAL EDGE 1t E”SISE# MASK
Exiﬁgii \\\¥—SOLDERMASK EXPOSED‘J/T/) T\\\¥ASOLDERMASK
OPENING METAL () OPENING

NON SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK DEFINED

SOLDER MASK DETAILS 4219139/A 0312020

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
RUAOO42A WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(0.56) TYP

42X (0.6) a6
o L H%ﬂ
I Y

38X (0.5) ()38

-

— O - 8.8
j (8.8)

|
|
o
(R0.05) TYP i !
| (.
O O
A==
SYMM ‘ 43 (0.585)
e S ? TYP
|

B{'%%%{J*@

FUBBHdaiueY

}
12X (0.97)
1
17 22
B
18 | 21 i
i —— 12X (0.92)
SYMM \
|
U S—

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 12X

EXPOSED PAD 43
69% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

4219139/A 03/2020

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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