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50MHz % 1.25GHz -22 dB
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RLrx-DIFF 0 N 22 5y [ Y B RE 2.5GHz & 4.0GHz -22 dB
4.0GHz £ 8.0GHz -16 dB
8.0GHz % 12GHz -12 dB
50MHz Z 2.5GHz -20 dB

RLrx-cm fin N FASE [ e H R 2.5GHz % 8.0GHz -14 dB
8.0GHz Z 12GHz -10 dB

XTrx B A 1 ) o A 60 dB

RIES
1817 30kHz ZE 500MHz ()75 38 JE sk 2%
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8.0GHz % 12GHz -12 dB
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RLrx-cm fi L FLASE [ e i RE 2.5GHz & 8.0GHz -12 dB
8.0GHz Z 12GHz -11 dB
PN FE A R AT 2 8] B 5 /N KT T B

XT1x S A% M L 71 125 % (SDD21) , {tiFfy 10MHz % -60 dB
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PSR B

ToLHDPHLD ﬁ%ﬁﬁiﬁﬁ%ﬁkﬂ%ﬁﬁw (4% FITARHL T B P s P T 90 130 os

B i,

Lrx-skew T IE ) H R A TE— N RIEZR N AT P A BIE 2 7] 20 ps
Uk A 2 i B IR B A i )
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ITTERromaL |- o W SR N I e e B B 0
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Elg EARITY | st 1E 0dB I3 F 1700 mVpp

"&'gEAR'TY' 20Gbps I )4 A8 e Pk 1 £ 0dB “PIHHI 25 T 1050 mVpp

5.7 SMBUS/I2C I} 44

18 EARIE RS T 1 AR R E Y IS ( BRIES A UL )

2K \ Wik BAME B B af
MR
WAL R N\ DE D AR AT

tsp DR B 5 0] ms

¢ (ER ) Jash&M G R R E] . fE 0.6 us

HD-STA FRIG | B R — AN ik '

tLow SCL i R fi-F i 34 1.3 s

THIGH SCL IH‘%EP Eg%%ﬂzﬁﬁﬂ 0.6 V3

tsu-sta iﬁg%%#% 0.6 us

tHp-paT HE LR AT [ 0 us

Tsu-pat Hiedhs 7 N 7 0.1 us

t SDA Fil SCL 15 5ty L FHiit [] 4SS = 4.7kQ . Cb = 10pF 120 ns

t SDA Al SCL 13 5 (13 F gk} i) F4ii L PE 4% = 4.7k Q. Cb = 10pF 2 ns

tsu-sto 15 1 25 A R ST () 0.6 us

tar P B2 13 s

tvp-paT A R ] 0.9 us

tvp-ack BHEAT B (] 0.9 us

Cp BRI 400 pF
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5.8 HLAVREE

5-1 Je/x T AR EQ W& NI EQ ik iR SR C R 18 5-2 JER TRk EQ WE N 19 N EQ 5 af il i B2 1) 42
e

30
25 <
@ 20 /’\&\
o § 15 V4 \\\‘_\
) 5 \\
8 3 NN
] = \
= NA 5 0 / N
w NAY g o N
EQ=0 EQ=5 EQ=10 EQ=15 ™ 'g \,\ ‘T
10| — EQ=1 — EQ=6 = EQ=11 = EQ=16 \A g -5 e o
— EQ=2 — EQ=7 — EQ=12 = EQ=17 w = Tomperature = 25 °C
-15| — EQ=3 — EQ=8 — EQ=13 = EQ=18 -10 | —— Temperature = 0 °C
— EQ=4 EQ=9 = EQ=14 = EQ=19 —— Temperature = 85 °C
-20 -15
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
Frequency (GHz) Frequency (GHz)
B 5-1. .7 EQ R SMEE KRR B 52. AREET , EQ =19 R A EQ R SHRAKRR
:) 7
=, AT
L=l | /Al
L AT
-10 A‘Jfll .j
&= -15 f‘r:}a{\ | u u
= { N
5 0 fMI o f
o -2 f{ I]JN 17 'kl T
25 II ’Il(.‘l\,\‘
- LI k [ﬂ
a5 (1
-40
0 5 10 15 20 25 30 3/ 40
Frequency (GHz)
K& 5-3. A E 4 BB #E
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6 40 B

6.1 MR

TDP20MB421 j&— K HAEMK 2:1 ZHE S0 4 MIBL ML EIKSA . (RIIFE. mPEREL M b 4k 35 B B 0K 3)
& FFEE UHBR20 1) DisplayPort %# i 5 fll =15 12Gbps (52 i#h & HDMI 2.1 Y5 . iZasfF & — s 5 it
KL VERLH IR BN 88 | Al It HAh &Ik 24Gbps AR A& 115RIZ1T .

TDP20MB421 {55 @S, TAE. 50058 36 & — AL (i 4 PE I AT 8% (CTLE) Al—ANZ P4t Ik s 8
THEFEIAMEE R LS A AR B BN AR EE. SRR ENEEESE L TR, TR
DisplayPort F1 HDMI £z 7% 22 75 250 1) [F] B £ B8 AT ArT A% S 3y 1

TDP20MB421 mli@id pidp 7 N & o 7251 A | 24 Ilc B A i Strap FCE 51 ISR 5] B =0 aT 3 2 1
ZRGLIT R, SMBus/12C ML SEALTE KA R G . SMBus/I2C WA T Z4M5 SMBus/I2C F: 83 fFiEid 5
AN HHE R AL E TDP20MB421.

6.2 ThEE T HEE

One of Four 2:1 Multiplexer Modules

Term Term

A 'Y

RXAnP [ > s «— [ TxnP
CTLE Linear%

RXANN | > <+— L2 TXnN

RXBnP [ > —
CTLE
RXBnN [ — /
v
Term /
crLe  Select Driver

mux

Control Control
control

A A

VCC EH Voltage Regulator

Power- Always-On
On Reset 10 MHz

Shared Digital Core
Y Y

GAIN/SDA Q
TEST/SCL <

Shared Digital

OO O
5 &8 & o o G
58 % ¢ B D
< =

o

g

m
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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

PR E HA EQ 5% (dB)
5| B, SMBus/I2C =,
@
=} =) =}
= & & & g &
&l}» ‘_I NI d.)l ) N
- o @ () - | T
(<] (] (<] <) o 5 % 9
w w w 3 I = ) =2
wl ml Q-I 8
=3 =3 o »
() @ ) o
o
0 LO LO 0 0 0 1 4.0
1 LO L1 1 0 0 1 5.0
2 LO L2 3 0 0 1 7.0
5 L1 LO 0 0 1 0 8.0
6 L1 L1 1 0 1 0 9.0
7 L1 L2 2 0 1 0 9.5
8 L1 L3 3 0 3 0 10.0
9 L1 L4 4 0 3 0 11.0
10 L2 LO 5 1 7 0 12.0
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
Copyright © 2026 Texas Instruments Incorporated TR 15 13

Product Folder Links: TDP20MB421
English Data Sheet: SNLS766


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tdp20mb421?qgpn=tdp20mb421
https://www.ti.com.cn/cn/lit/pdf/ZHCSWO2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSWO2A&partnum=TDP20MB421
https://www.ti.com.cn/product/cn/tdp20mb421?qgpn=tdp20mb421
https://www.ti.com/lit/pdf/SNLS766

i3 TEXAS

TDP20MB421 INSTRUMENTS
ZHCSWO2A - JULY 2024 - REVISED APRIL 2026 www.ti.com.cn

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

B p T 5| AL AT, GAIN 5| JITT | T & TDP20MB421 [ A SR bR 42 P25 ( eI 2s | it s
Ay . 5l GAIN g A BB FEN A . FAEE YRI5 E N 12C X, % 6-3 B T H TH) F1Eg
WM EEE. KEBAGHBNBEUE GAIN = L4 ( &%) , FEAZEE T #24t 0dB f-FIHIE 25 .

BLE TDP20MB421 [P IHIE S5 MM | DAE BSR40 (0 A5 5 42 0 2 70 AN B ek 28 1 (0 B AN A i 2 1 ¥
.

K 6-3. FHMRERE

51 Rt 12C B PGS

25 flat_gain_2:0

LO 0 -5.6dB

L1 1 -3.8dB

L2 3 -1.2dB

L3 7 +2.6dB

L4 (270) 5 +0.6dB ( BRIAEEIL )

6.4 S TyReRE =
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
TDP20MB421 [ bk . 3% 6-4 28 fF A miE 4 iedt 7 8 AN nlRef Mtk (7 f2 ) . 7E SMBus #il 12C #=X
N, SCL fil SDA 5| i@t Fhr s FHER: % 3.3V B, HIHSSMEBRTRLEHEE. 4.7kQ & 10pF BLHE
[ R AF WA LU E -
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# 6-4. SMBus/I12C MHihF B

R ADDR 7 fr NHHEE 2-3 7 A AHHEETE 0-1
L1 LO 0x18 0x19
L1 L1 Ox1A 0x1B
L1 L2 0x1C 0x1D
L1 L3 Ox1E Ox1F
X L4 TR TR
L2 LO 0x20 0x21
L2 L1 0x22 0x23
L2 L2 0x24 0x25
L2 L3 0x26 0x27

TDP20MB421 Ef 2 KEF5 -

o EFHFE  XMAAETHN IR, AT SR E . RSP, i m S ID FE.
o EETFAA | XL AR H A B AN EIE R E IRE. P EE AR A MR R R AR AR, JF BT BT RS
B, War s 4 0 B4 1 TR S AN E VA

TDP20MB421 E A5 HANEIEAL |, BI4L 0 (J8iE 2-3 ) A4 1 (iiE 0-1) , H BB EA I FF eI FHE

ME—¥) SMBus kbl .

I A A A B4 0 Vil EEA 1 Vil
0x00 Wil 3 AR I 1 A
0x20 il 3 AR WiE 1 A
0x40 il 2 HER Wil 0 WA
0x60 EIE 2 HER WM 0 FAEE
0x80 RS NIEIE A 0 AR R PN bR
BRI 3 A7 BRHCEIE 1 A7
0XEO 40 A 91 A
6.5.2.1 LEFFE
* 6-5. BHF 7 (Wi = 0xE2 )
A FB Eyit] LA i
7 RESERVED R 0x0 IS
6 rst_i2c_regs R/W/SC 0x0 A SAr P G T 12C FAE RS A ABOME ( EATIER ) -
5 rst_i2c_mas R/W/SC 0x0 AL 1PC £k ( HITEE) .
4-0 RESERVED R 0x0000 55y
% 6-6. DEVICE_IDO %7743 ( fm# = OxFO0 )
Ar FB b~y £hr B
7-4 RESERVED R 0x0001 (78
3 device_id0_3 R 0x0 224 1DO [3:1]: 001
2 device_id0_2 R 0x0 %I, MSB
1 device_id0_1 R 0x1 % i, MSB
0 RESERVED R X i3
% 6-7. DEVICE _ID1 #77# ( hi# = 0xF1 )
A FB ezt LA i B
7 device_id[7] R 0x0 %4 1D 0010 1001 : TDP20MB421
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% 6-7. DEVICE_ID1 #7248 ( ik = 0xF1) (%)

fir FB it L L
6 device_id[6] R 0x0 %I MSB
5 device_id[5] R 0x1 %}, 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 2 i, MSB
0 device_id[0] R 0x1 % . MSB
6.5.2.2 HEHFFEH
& 6-8. EQ M iEH| F s (BEFFREL + W = 0x01)
e *B il $=EnA L
7 eq_stage1_bypass R/W 0x0 A EQ %1% :
0 : ZEH 5%
1: 5k EH
6 eq_stage1_3 R/W 0x0 EQ #2825 1 24
5 eq_stage1_2 R/W 0x0 ARFMEE , SR 6-2
4 eq_stage1_1 R/W 0x0
3 eq_stage1 0 R/W 0x0
2 eq_stage2_2 R/W 0x0 EQ 1amgs 2 #4
1 eq_stage2_1 R/W 0x0 HRUEMEL | iEBH% 6-2
0 eq_stage2_0 R/W 0x0
# 6-9. EQ 3 FHE m i H F A4 (EEFASREN + M = 0x03)
A FBR RA LA BLH
7 RESERVED R 0x0 1R
6 eq_profile_3 R/wW 0x0 EQ TS 2k
5 eq_profile_2 R/W 0x0 HREANGE L, S HE 6-2
4 eq_profile_1 R/W 0x0
3 eq_profile_0 R/W 0x0
2 flat_gain_2 R/W 0x1 ST 125 e %
1 flat_gain_1 R/W 0x0 HREMEE | HS MK 6-3
0 flat_gain_0 R/W 0x1
* 6-10. PD BH A 774 (BEFAFHEN + W = 0x05 )
fir *B KA $=EA L
7 device_en_override R/W 0x0 Bt SMBus/I2C J& FH b B 7 o5
0: FEEHWEH
1: FEEBCRH
6-0 device_en R/W O | F 4Rk Bh 2% S P F2h Wi - th device_en_override = 1 &
i@
111 2 FFA
000000 : ZEHI A
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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 & — 2k B2k zh 2% , 7] FI1E DisplayPort BiAZ A4 HDMI 2.1 Ji FHEE (S SR 88 . Zastt
AT TSR A R .

7.2.1 DP 2.1 1 HDMI 2.1 +#54/(=5 157

TDP20MB421 Al FH £ MA , BFE PC £tk ¥ /RS a Mt EH , LA DisplayPort B{AZi# &
HDMI 2.1 VR FEEB (S5 |, IR EANZRGEE B SR DL &R T MA DP 2.1 832 fif& HDMI 2.1
PN B PR FE AN BT R . Ak, Skl v DUA - oAt F 1)

7.2.1.1 ¥itER

SR EE et —FE , B SRR S AAMERE. FHAIE T3 R T B A B T

{EH 85Q BHPTAILL . 762 4 I s B B 5k P AD N A2k K B VLR

Xof 22 43 2R XA FH — S0 A 2 s RD AT 2 TR) B

BRI A A B U SR Al TS B S i AL, DUR AT RN D I 5 .

KT 3.0 /8. 5 4.0 /A5 5.0 4%, @ UUE ] 220nF Sk & AR | B KAE RS E N 0402 , Jf
1 ARG REAE AL T 7 19 GND P _Edsiin—ANEas |, DR B i 25 4 2R

o HWENERERITANGE SIS, DU AT REGR AR .

o fHEHS P AL R AR [A] IR R A R AR

7.2.1.2 FEHETHTRE

TDP20MB421 AU~ DP EEEMIEERAME SR . Zas e — R Emalss , 5 DP #Kil4tx. EBx
JE AR 2 (8] ) DP S5 2% U1l 2 b i il ol 12 28 4 A0St . FE i IRah 2 5 e TRA 2. rE 2R A At dE T o — ik Rk
RHAEIE R —EB 5, A FAR YR AR 2 8, BEm AR A R B

DisplayPort i {55 AUXp,n il HPD 551 . 5@t TDP20MB421 s Ihit T8 )I%%. FIFH PD 511 , &
A HPD 5 5 nr =l 88 fE Rs HLIZ AT 5 B ZI0 HPD Hr ki {5 5 34738 24 10 38 % - 7-1 BoRT —AEH
TDP20MB421 f# DisplayPort S H (1) L R B |, K8 — AN T B E 5 HISME 2 i S A

FERESER AR s ) g s A e B W 45 B AT DP BEBCIRSE R, Slds sl 83T LIl ] TDP20MB421 1 12C %
A7 2R AT AN FR YR HE

TDP20MB421 i& 1] LAE HDMI2.1 A3t A YR N A o P94 HDMI =85 B 3R A5 5 R T . %8sk 2 — iRk
RGNS, 5 HDMI FRL 85 B8 I 0ok . WY A2 s 22 (8] 1Y) HDMI FRL % 2% I 2k bl i 38 0k 1% 28 140 2
o FEEZIRBN A 5 TCURAT LR . FE AR At I oA R R FLSCEE 1 5B, T AR AR (PR A U S
o, BEmAT AL R B .

7-1 B7x T TDP20MB421 #) HDMI 5 5 FH RO a4k I EE B . R 3% HDMI JE{E 5 R B SR |, Al BT AN
HPD i F#:4i3e. DDC_SCL Hl DDC_SDA 2228 DA K P 4 2%
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AUXAp
AUXAn
h— AUXp
For brevity AUX biasing l«——
is not shown ﬂ AUX
TMUX1574 n
AUXBp 4-Ch 2:1 mux HPD
«—]
AUXBn
Plaliiill
< HPDB
AUXAp
Mux control ———¢
lAUXAN.
1kQ SEL
TEST/SCL
DP TX ¢ HPDA w N
Port A GND \
m RXANnP TXnP I
Tt T
y RXANN CTLE Linear Drive] TXAN .
L L
3.3V
DP RX
AUXp Sink
1L RXBnP 59kQ «—
; AUXn
. RXBAN CTLE 1 of 4 channels PD Pralzalin
T
HPD
DP TX AUXB «—
Port B 47’)
le-AUXBn 0.1uF
l¢HPDR
100kQ
GPIO mode MODE
HPD
DP Main Link Redriver Ovtional pin stra
1kQ 2:1 Mux GAIN/SDA [—— DPtiona p strap
control for DC gain
GND
EQO/ADDR Pin strap to fine tune
VCC . N
EQ1 —~ EQ gain settings
1uE VCC
ul
Minimum L 0.1uF
recommended (2x)
— decoupling

& 7-1. DisplayPort £ % & F 2% 7 F I 187 40 ik I 222 P

t

&
R
)q.

18

S
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DDCA_SDA
PAStl
DDCA_SCL
D E— | DDC_SDA VIO DDC_SDA
ﬂ ) DDC_SCL_VIO Level Shifti DDC_SCL
< _SCL_ evel Shifting |
For brevity DDC level TMUX1574 < FET Switch N
shifting is not shown HPD_VIO HPD
DDCB SDA 4-Ch 4:1 mux < —
]
DDCB_SCL
— ]
HPDB
PR
DDCA SDA Mux control————9
le— =
DDCA_SCL SEL
AC-Coupled < TEST/SCL
HDMI 2.1 TX HPDA GND 1kQ \'
le——2
Port A \
| RXANnP Nl
I 7, - TXnP I
¥ RXANN CTLE Linear Drive] ¥
I TXnN I
DDC_SDA HOM RX
= Sink
|l RXBnP. ‘
DDC_SCL
I CTLE 1 of 4 channels PD [¢——— =
| | RXBnN System controller
I / for power HPD
AC-coupled ]
HDMI TX DDCB_SDA management
Port B
DDCB_SCL
le————=
HPDB
GPIO mode
MODE HPD
1kQ AC-Coupled HDMI 2.1 Main Link Redriver Oni .
X ptional pin strap control
2:1 Mux GAIN/SDA—" for DC gain
GND /
EQO/ADDR Pin strap to fine tune EQ
VCC EQI}— gain settings
VCC
L
Minimum 0.1uF
recommended (2x)
decoupling
N Y zard
& 7-2. HDMI 2.1 5% B¢ 2 FI 2% B i) AL JR 3L
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(UHBR20) i) ISI #e PR 2) , Fieikshds A BTt &N, K 7-3 2K 7-6 R 7 #81 DP 2.1 Tx £
AHmEERE , L TP3_EQ 4F B Iksh s A SR E . IR LLER I , TDP20MB421 nf LU &
A R T2 3 0 () 7K ST RN AR T 1 SRR BEE 5 Y

TP3_EQ Eye with

redriver

TP3_EQ

T Keysight X
>
Keysight System % + Extra 8dB | Worst Cabi SSG;PZZS(;OW Keysight TDPZOMB421 ‘
MP1900A loss | £ loss orst case Cable compliance MP1900A Red”"e'd
BERT o Ref. R EQ BERT fest Boar Keysight
4 Eye without 33GHz Scope
T redriver ? Worst case Cable | DPE'I
Ref. Rx EQ
TP2
Calibrated to P2
worst DP 2.1 Tx Calibrated to
eye worst DP 2.1
= T
B 7-3. IS8 X B 20Gbps (UHBR20) DP e
2.1 Tx HEAMEERE B 7-4. Wi IK3) 2 1 2 20Gbps (UHBR20) DP

21 Tx FAEBEERE

Kl 7-5. TP3_EQ &L EIKZI28 0 DP 2.1 Tx fF&1E | & 7-6. TDP20MB421 7£ TP3_EQ A H TE S
AR DP 2.1 Tx fF& 1R E
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1. WrbEER , NEBRBE. SR EAESIRTHN TR T , 46 “BUUsIiTEM7 #50F5) Hrisir &4
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FIFER A . MR IR LR E RS VCC SIJI—A~ 0.1 u F EESS. B8 — 1N 1uF REEHRESS , U
MEANHFRBLE— NN NS ER 10 u F REEHESS. BAZEH (0.1uF) HAESR M EESEIL
VCC 5l , R ELH 5 as IR 5L e 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 ©)
@ ©)
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.

Addendum-Page 1


https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088

PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 14-Apr-2026
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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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
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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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