%%%Irﬁkl

13 TEXAS TDP142-Q1
INSTRUMENTS ZHCSXC2 - NOVEMBER 2024
TDP142-Q1 DisplayPort™ 8.1Gbps £& 1t 5 H:0K 51 2%
1 KptE 3 LA

o FFAHIFVRER AP AEC-Q100 HridfE - TDP142-Q1 72—k Gefg Wil AUX #1 HPD fE5 1)
- L% -40°C £ 105°C, Tp DisplayPort™ (DP) £k 8 0k ) 2% . %M &

* DisplayPort™ 1.4 ik 8.1Gbps (HBR3) VESA® DisplayPort™ Fr#ERRA 1.4 , SZRF 1-4 JHIE
o HRIhFELEN FEMEE O, AT A HBR3 ArdERIIE R (BN ETE 8.1

* 7E 4.05GHz I BA mik 12dB #I R IERRIRE)  Gbps ) KiEfE 5. ML, HastE AR A B .
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. N . [:|‘ 2 N 4= - Ny
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fgf/l?)'sp'ayport BRHERAS 1.1 (ST TDP142-Q1 th 3.3V BbJEftiia( , ¥HEEL 2 O
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HEREE
2 A FrymeTe) 3 () RO —
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inpPop | 1 I'" ______________ 32 | outbrop
|
INDPON 2 | 1317 ~| outppon
- —2 | 13— -
a [ I3 : 130 _|] rsvD11
|
NoP1p | 14 : 29 | outppip
|
noptn [ 15 : 126 T | outpPin
|
L — _
preo/al | e | Thermal 1277 | rsvD10
L — | pad I —
Nnop2p | 17 | 126 T | outpbpzn
|
noP2n | I8 : 125 | outpbrzp
|
2ceN | _lo : 24T | HPDIN/RSVDY
|
INDP3p I 10 : 123" | outppan
|
INDP3n I 11 : 1227 | outbp3p
|
vce lo 1217 | sNooPENz/RsVDS
» » & o N » o 8
r A r A r A r A r A r A r A r A
LI L L I R I
mm 8 & & B3 3 § Not to scale
2 2 m X X < < (@]
=z © > lw) v}
= N F ® N
2 8 3
= > 9
4
&l 4-1. RGF 3% , 40 3/l (VQFN) , TR#LE
& 441. 51 HThRE
5
Ll 1o P
2K w5
INDPOp 1 I DisplayPort jili& 0 () DP 24y IF4i A«
INDPON 2 | DisplayPort ifii& 0 ) DP 24> 4N .
A0 3 O T 2 12C_EN = 0 It} , %5 IR REBRGS. 24 12C_EN # 0 i, % 35| ic % & TDP142-Q1 I2C
W Hublk, S % 6-4, WH12C_EN= “F” | WWUK%5 EE ) “F” 5k “0” .
INDP1p 4 LTI DisplayPort i#i& 1 (1] DP 4y IEfiN .
INDP1n 5 LN DisplayPort i#ii& 1 [) DP 24> 4N .
DisplayPort Ui #% EQ =il [ DPEQ1 i%&$% DisplayPort #Uk #8535, S #% 6-2 , Tt
DPEQO/A1 6 U e Sy P! DT e
Qo PPN | jinm . 412G EN # 0 I , 1451168 TOP142-Q1 12C Hul. #25% 6-4.
INDP2p 7 ZEHIN DisplayPort ilii# 2 ) DP 24y IEHIN .
INDP2n 8 4N | DisplayPort iiiE 2 f) DP 24 fifi A
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R 4-1. 5IAIThEE (%)

El) . -
2R w5
12C 4mfttiaak GPIO ik t. f4ULsI A 0 i , A 45H 12C.
0=GPIO ##x{ (#H 1°C ) .
[2C_EN 9 PUe P |R=THIREESS (12C 72 3.3V IEH ) -
4 RSVD11 =0 H RSVD10=0 i , F = 12C 7€ 1.8V B . &, GPIO #= ( 25H 12C )
1=12C £ 3.3V I E .
INDP3p 10 ZHIN DisplayPort j#i 3 [ DP %4y IE#i .
INDP3n 1 #Z4v | DisplayPort J#i4 3 [) DP Z 4> fidfi N o
vee 12, 20. 33, P 3.3V .
38
. 2 12C_EN =0 i), ffif] 10kQ Tz fHassk B, B0, ths| AN 12C 4. 24T 12C i
TEST/SCL 13 PITHIA n | Rk M 12C FeiSs L VCC 12C k.
. 2 12C_EN =0 B , /] 10k Q FHA B siEgedeth. BN, BL5IRY 12C #dE. M T 12C i
TEST2/SDA 14 PRPHA  \oy | g sl 9% 12C #5158 L) VCC 12C Hui.
DP ffifig 5. 24 12C_EN =0 R , Jt5|ImTLLE F 245 H DisplayPort Zhfg. %0, 24 12C_EN # 0
BTN B, i 12C 773 S AL DlsplayPort Thie
O L = DisplayPort .45, ({1 10kQ rnm%%ﬁﬁ )
DPEN/HPDIN 15 ( *(ﬁg*” ) |H = DisplayPort CLH . (1 10kQ HBiLES [ )
2 12C_EN # 0 I, 1%5| /2 )\ DisplayPort #zI5uUs r #ddsk il (HPD) %\ . 4t HPDIN 4
FACHFI A 2ms i, 25 H T DisplayPort j@i# .
AUXp 16 I/0, CMOS |55 AUXN —it2ih TDP142-Q1 JiI- T AUX Wil 2 EAN(E B | V5 558 0/ FISE i 345«
AUXn 17 I/0, CMOS | k5] 5 AUXP —it2fi TDP142-Q1 FIT AUX S5ill. L 3EAN(S K | 15500 WA RIS 355 o
RSVD6 18 I/0, CMOS | {8, ()
RSVD7 19 I/0, CMOS |fgg. ()
110 %4 12C_EN # 0 i), Ub5I k(i . 24 12C_EN =0 I , BN SNOOPENZ (L = AUX Yl 2 3
@
SNOOPENZ/RSVDS 21 (PD) | Jl. H= AUX Hlll A6 LTSI T imahik s ) -
OUTDP3p 22 Z o DisplayPort i#i& 3 ) DP 24> IE#iH .
OUTDP3n 23 o DisplayPort i#ii& 3 ) DP 24> fiffiH .
HPDIN/RSVDS 24 10 2 12C_EN # O I, MM . % 12C_EN = 0 i , 3| & M DisplayPort 12Uk i)
(PD) AN . 2 HPDIN AT P R L 2ms B, T4 DisplayPort i 38 #5444
OUTDP2p 25 ZE oyt DisplayPort j&i& 2 1) DP 24y IEHiit .
OUTDP2n 26 Z oy DisplayPort il 2 ) DP 24 fii%
RSVD10 27 | 8. {1/ 1.8V I2C B R ZE GND |, 1K 5| g2
OUTDP1n 28 Zori DisplayPort ifii 1 (] DP 24tk i .«
OUTDP1p 29 Z oy DisplayPort i#i& 1 (1) DP 224y IE#iH! .
RSVD11 30 I {8, fEF 1.8V 12C B ZEHEE GND |, 7K R
OUTDPON 31 E ok DisplayPort ifiii 0 ) DP 2243 it .
OUTDPOp 32 E ok DisplayPort ji#i& 0 [ DP 24y IEfit .
DPEQ1 34 DY H P\ D|§|:3I‘ayPort PEULEE EQ 5. [ DPEQO i&$% DisplayPort #UX #8555 . S #% 6-2 , Tt
W E .
RSVD1 35 I ., M
RSVD2 36 o G
RSVD3 37 o] g, ()
RSVD4 39 I g, ()
RSVD5 40 I ey, ()

(1) f£ PCB L{ffkiEd:.

(2)  AREHKBIH 1O,

FERER VCC IN 345 51 IBKE Jy s 1 2 &

FLVCC 5L Bl o s

4 HERXFIRIF
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5 s

5.1 X KB E
1EARIBERSME TR TARE R A NE (BRIESERH ) D
B/ME BAE Bpr
P Y R Vee 0.3 4 v
IEFURNZ [0 ) 22 53 B -2.5 25 \%
AT N B S 51 L ) PR S R ZES NI L -0.5 4 \Y
CMOS A 05 4 Vv
BORgE T, -40 125 °C
WEAFRIE | Tstg 65 150 °C

(1) AR RABE (M IEAT AT RES B IE K AR o 20T e R UE (B I AN RN AR A AL IR LS5 A R B & 1745 1 AR AT HoAth 2%
PFRREIERIBAT. ARBE “EBESITHM” (A Lot s KBUEE” SWRAMEH , S FTRA A HIZAT | XA RERE WA 1F i

FIEEPE L DhREANIE RE T4 de ds 1A 1 o

5.2 ESD &%
ik Fpr
NIRRT (HBM) |, 54 AEC Q100-002(") , B 5| ) +2000
V(esD) P — — Vv
FE R (CDM) |, 746 AEC Q100-011 , Fifi 511 +1500
(1) AEC Q100-002 #57~ % Z0i1% H8 ANSI/ESDA/JEDEC JS-001 #iyusifT HBM 3. /73R o
5.3 EULBIT R
75 B ARE XS N ARG A A (BRAES A Y
/ME FRRRME = IN | HApr
R 3.0 3.3 3.6 \%
Vee
T PR R 0.1 50 ms
Viizc) 75 SDA Fl SCL b5 &M v B 7+ 21 174 v 8 1.7 3.6 \%
V(psn) Vee 51 BRI AR (/T 4MHzZ ) 100 mV
Ta AR KSR A 1 A i 3 -40 105 °C
Teca PCB ¥ ( PEE#81F 1mm ) 40 12 c
5.4 #uEREE 2
i
b &= O RGF (VQFN) BAf
40 58
Roua EEE RN FaliE] 294 °CIW
R0 yc(top) SGEEANT (TS ) FABH 18.9 °C/W
Rous 45 28 AL R AR A BE 11.0 °C/W
byt SETHRRES 0.3 °C/W
by 45 2 R IES L 10.9 °C/IW
R0 ycpot) SEE AT (JRHS ) FABH 3.6 °C/W
(1) ARBIHMIESRFEZEE | WS PR 1C S PIRbR N H T
5.5 HIRRHE
75 B ARIE RS ARG A (BRAE A B
2H WA R/ME HRUE BAME| B4
T T T P4A~EL 8.1Gbps 14T (135 DP 3@ iE ;
PccacTivE—4DP) Eif%ijggf gggzlﬁﬁ&” |_;|NR_|_3 ; 500 mW
Copyright © 2024 Texas Instruments Incorporated R 15 5

Product Folder Links: TDP142-Q1

English Data Sheet: SLLSG10

ADVANCE INFORMATION


http://www.ti.com/lit/SPRA953
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tdp142-q1?qgpn=tdp142-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSXC2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXC2&partnum=TDP142-Q1
https://www.ti.com.cn/product/cn/tdp142-q1?qgpn=tdp142-q1
https://www.ti.com/lit/pdf/SLLSG10

NOILVINYO4ANI 3ONVAQV

13 TEXAS

TDP142-Q1 INSTRUMENTS
ZHCSXC2 - NOVEMBER 2024 www.ti.com.cn
1 H @SR I AR VS AR (BRAESTH UL )
% RLRE M B/ME HAUE BAE| e
Poc(HpoLow--4DP) 3£PDIN = LI 4 38id DP Bt DPEN=H ; HPDIN =L ; 0.475 mw
Pcc(pisaBLED-12¢) 12C 0 T A EAE H oh 2 !)ZX%—,EN 1=0; HPDIN =L ; CTLSEL = 0.122 mw
PCC(DlSABLED) 2514—’%}5}12333 DPEN=L; |ZC_EN =0;HPDIN=L; 0.110 mwW
5.6 il 110 Hift RS i
75 H AREXEEAEF H TAR RS A AT (BRI A B )
28 \ PR B/ME HARE BAHE Hfr
4 BRI
I B HOT R B Voo = 3.6V ; Viy = 3.6V 20 60 A
I fICHPI N LR Vee =3.6V; Viy=0V -100 -40 HA
DY HL P V1H 1A O/R Ve = 3.3V 0.55 \Y
DY H P VTH RIH RIE" VCC =3.3V 1.65 \Y
i %ﬂz VTH WHE%?/'] V(;c =3.3V 2.7 \
Rey P Ly L RH 48 kQ
Rep P L L B 98 kQ
2 & CMOS #iA
A o RPN FL Vee =3.0V 2 36 \%
Vi R TPNGEVES Vee = 3.6V 0 0.8 v
Rep HPDIN. CADSNK P4 ~ hiz H B 400 500 600 kQ
Rep DPEN ) A &5 T $ Hi BH 400 500 600 kQ
IlHiDPEN DPEN E‘J%—Eﬁyﬁﬁ)\ Eﬁmi VIN =3.6V -11 11 LIA
IILﬁDPEN DPEN E"’]ﬂ:& Hi?ffﬁ)\tﬁ?ﬁi VIN =GND , VCC =3.6V -1 1 }JA
lii_HPp_cap | HPDIN. CADSNK [f] & B P46 N B it VN = 3.6V -11 11 pA
IILﬁHPDfCAD HPDIN. CADSNK H’”E& tﬁﬂzﬁﬁ)\ t@./ﬁ VIN =GND ) VCC =3.6V -1 1 “A
12C #4514 ( SCL. SDA)
ViH_spav FLE A 3.3V 12C H T I [ Ry H i N HBUE | 12C_EN =1 2.0 3.6 \Y
ViL_spav fid &y 3.3V 12C LI [ P4 A L | 12C_EN = 1 0 0.8 \Y
ViH_1psv Fid &y 1.8V 12C PN i P4 FLE | 12C_EN = F 1.2 \Y
ViL_1psv &y 1.8V 12C HLFI A P4 AN L | 12C_EN = F 0 0.6 \Y,
VoL % B P 4 H HLE I2C_EN=0; Ig=6mA 0 04 v
loL AR HL ST HE PR I2C_EN=0; Vo =0.4V 20 mA
||(|20) LPANGER 0.1 x V(|2c;) < %Tj)\ HJE < 3.3V -1 1 vA
Cig2c) HIPANG IR 10 pF
)CUZC-FW-BUS FM+ (1MHz) [ 2C 2 4 % 150|  pF
C(ac_rm_Bus) |FM (400kHz) [ I12C Js 2k HI% 150 pF
1£ FM+ (1MHz) ~igfTh} SDA #il SCL — _
Riext_izo_pu | b 0|l piie) Cac._Fe_sus) = 150PF 620 820 o0 o
: FM (400kHz) Fiz47Ht SD
Reext ey | - )t TSDARISCL 1 G o6 e sus) = 150pF 620 1500 22000 o
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5.7 DP HS 4%

A H PRI KA T A AR i 5 Ve FEUAT L s i A 0

?\%‘a (BRAESAHBM )

E =8 WA B/AME HRUE BAE FAfT
LINR_LO B & FHMRIA - 1dB JE4 | 7E 100MHz F , 200mVpp < Vip <
CPLF-LINRLO L 1200mVpp , EQ = 0 600 mVppd
LINR_LO B E TR - 1dB JE4 | 7E 5GHz T , 200mVpp < Vip <
CPHE-LINRLO & 1200mVpp , EQ = 0 550 mVppd
LINR_L1 % E FHMRIR - 1dB JE4 | 7€ 100MHz F , 200mVpp < Vip <
CPLF.LINRL1 & 1200mVpp , EQ = 0 700 mVppd
LINR_L1 BE TR - 1dB JE% | 7E 5GHz T , 200mVpp < Vip <
CPHF-LINRL & 1200mVpp , EQ = 0 650 mVppd
LINR_L2 % E FHMRIR - 1dB JE4E | 7E 100MHz F , 200mVpp < Vip <
CPLF-LINRL2 5 1200mVpp , EQ = 0 800 mVppd
LINR_L2 %8 FHmSil - 1dB JE4f £ 5GHz T, 200mVpp < V|p <
CPHF-LINRL2 o 1200mVpp , EQ = 0 750 mVppd
LINR_L3 B E TGS - 1dB JE4E | 75 100MHz F , 200mVpp < Vip <
CPLELINRLS e 1200mVpp , EQ = 0 900 mVppd
LINR_L3 & TSl - 1dB K4 £ 5GHz T , 200mVpp < V|p <
CPHE-LINRL3 e 1200mVpp , EQ =0 830 mVppd
VID = 0.8Vppd ; ffl EQ & & ; 12 3%
~Hii B4 ( 5GHz  SDD21 = -
trx_pJ TX % i € VAR B 413 8.2dB ) ; 1.6 ¥~ 5 &IIE ( 5GHz T 0.04 ul
SDD21 = -1.8dB) ; PRBS7;
8.1Gbps T DP
DisplayPort g%
Vioer) VI (14 N\ 25 4 2 45 L FE S 1400 v
Vic AASERCE R 0 1.75 2 v
PUF LAEIRA T i K BRIN RX B
v B EARM © CWTRE S8, ZEFY) | 78 200kQ 713 T AR TR & AR 2 i AR 1200 1000 mv
RX_CMANST 07 ADP KI¥E. 4DP ZATUMCH R | BEIREh SO0 R
)
PAR TAEIRAS T I KB RX B gt o X ,
oL : T AT A B A SR e
VRX_CM-INST BHEARL 2R V)% 4DP 1817 ?égg;;ﬁifmféwﬂ LA ARR -500 1000 mvV
(DO). DO VJ#:% D3. D3 YJ#% D0. |- IR
dr Hy A 8.1 Gbps
Rt AN 23 LB 75 90 110 Q
Cac) AR EAT TR LA A 75 265 nF
Eq ppro 100MHz "~ DPO U %% 5 i DPOEQ_SEL =0 ; -0.2 dB
Eq ppPis 100MHz T DPO 2 %% 15 i DPOEQ_SEL =15 ; 2.3 dB
Eq bpo 4.05GHz F DPO Bk 2244 fi DPOEQ_SEL =0 ; 06 dB
Eq bp1s 4.05GHz T DPO #1214 DPOEQ_SEL = 15 ; 145 dB
DisplayPort 283458
PAR TABIRAS TR TX Bt .
. . _ ES Y A ZR B
VTX-CM-INST B AL A VI 2 4DP 217 gﬁ;‘;‘;@fﬁg*ﬁﬁ A A SRR -500 1000 mvV
(DO). DO Y)#% D3, D3 Yz DO, |7 "R
PAF TAEIRAS T B 5 kBRI TX Bk NN
. . 1 AV Iy o= BRI
VTX-CM-INST B AR« A5 A D)4 %2 4DP (R IhAE. ngﬁ(igg;ﬂfﬂjiTx’ﬁﬁ L SR -1000 1000 mvV
4DP iE /7 VIR A s P
Vrxoc-cm) RIERP LA E (B 0.6 1 \Y
Rrx(DIFF) XN A% (1 22 5y BB ‘ 80 90 120

(1) AL DPTX &2 g 4E e szl & , W] AR EE /b GPU (DPTX) WL EI I 3EAS A
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5.8 JFHefE
TE HSRE XS HE T I TAEIREEVE B AR (BRAESTH UL )
28 ‘ PR B/ME BAUE BOAE| A
HPDIN
tHPDIN_DEBOUNCE igﬁﬁﬁ;ﬁﬁu L ¥ # DPEN A1 HPDIN 2 10 ms
12C
fscL 12C Wiz 1 MHz
tour ETJJ%#*ﬂﬁﬂ:%ﬁizrﬂE‘Jﬁéﬁfl‘ﬂﬂﬂ‘ 5 [ 6-1 05 us
tipsTA %?ﬁ %%ﬁgﬂ@ﬁg@;ﬁf{wﬁ” W2 61 0.26 us
tLow 12C Bl G FELSF T 40 HZH K 6-1 0.5 s
thigH 12C Bl iy L T 340 HZ & 6-1 0.26 us
tsusta 5 R B AT I LR ] B2 K 6-1 0.26 us
tHppAT B AR EFI 7] i E 6-1 0.008 s
tsupar K SN ) 2 & 6-1 50 ns
tr SDA #1 SCL {551y EFHr (] h 2 K 6-1 120 ns
tr SDA 1 SCL {5 511~ B[] WE 2 6-1 1.2 120 ns
tsusto STOP S A1 SLIN 7] iHZ E 6-1 0.26 s
Cp BRI AP 150 pF
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5.9 SLAVREE

20 ——rrrrr———rr 2
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— DPEQ1 DFEQS —— DPEQO at -40C
15 | — DFEQ2 — DPEQI0 15 || — DPEQOat2sC
—— DPEQ3 == DPEQ11 T — DPEQO at 105C 2y H
— DPEQ4 — DPEQ12 " —— DPEQI15 at -40C / |
—— DPEQS — - DPEQ13 o —— DPEQ15 at 25C A 1l
10H __ prEQE — DFEQI4 £ 4 10 — — DPEQ15 at 105C -
—— DPEQT = DPEQ1S / :’ . |
g W s ; |
£ = g ?
3 © |
M b L]
M=
1
5
-10 -10 |
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g — EQD — EQMN .10 T
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s &M EQ2 EQIZ 3;, 15
= — EQI — EQi4 3
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— DP1
— DF2 'ﬂr
5 —— DF2 r =
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~
g 10 'ﬂ' ‘! E
£
& 45 LA i ) ®
BgkiiN ' S
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I M
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. & 5-6. 8.1Gbps FEA 12 T~ A PCB 7i£kf DisplayPort
- i ]
& 5-5. DisplayPort %l [El 45 56 b HBR3 fR & #:88
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& 5-7. 100MHz T DP VOD &% 8
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6 40 B

6.1 MR

TDP142-Q1 &3k DisplayPort £ MEF#RIXAN &% |, SCRFAREIE =ik 8.1Gbps AU, tLAh , #3410 T DP fERR I
ARG EYINE , Pk TDP142-Q1 2 S ET KM, &M T, Beicm sk S5m0 M .

TDP142-Q1 #B) &4t £ DisplayPort 1.4 HBR3 it o 126 s MU S F) 5 IR 0K o e e SR ) i 2o >R P 4B
{2 TE SRR B3 TR AR NS | F HAEH — AN w2 5 R AN IRENE 5 . BANEE A — AN B A i et
WE MW M. TR TDP142-Q1 {5 5 B Uil 94l N TR FE 1S DLk W B A& 394 B2 . w] DU it
DPEQI1:0] 5 FIEE 12C 5 77 8% KV A5 o irfz

Zar PR DB RTIAEZEM | 7£ 3.3V ML NiaAT , WIScBUESRIPERE. HAh , TDP142-Q1 SRR b 2 I 5 Vi FE AN
TMv R B L AT A R BT R

b
6.2 TRE T HE
INDPOp [3— [ {10UTDPOp
EQ Driver
INDPON J q o OUTDPON
DPEQ_SEL
INDP1p [} | “E OUTDP1p
EI: EQ Driver
INDP1n [} q o OUTDP1n
DPEQ_SEL
INDP2p [} f {10UTDP2p
i o
INDP2n [} J g o OUTDP2n
DPEQ_SEL
INDP3pr: ‘ 110UTDP3p
[ ]s
INDP3n [} OUTDP3n
DPEQ_SEL
DPEQ_SEL 4—‘
DPEQO/A1
DPEQ1
A0
12C_EN Control Logic and Registers
TEST1/SCL
TEST2/SDA sIIESe :I HPDIN/RSVD9
DPEN/HPDIN SNOOPENZ/RSVD8
AUXp AUX
AUXn Snooping
vce
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6.3 REMEULEA

6.3.1 DisplayPort

TDP142-Q1 ¥ 7 Z AU $¥E# F 574 8.1 Gbps (HBR3) 1) DisplayPort ifiE . 24 TDP142-Q1 £ DisplayPort
K% v Al DisplayPort #U s 2 (8] R [FIfE 65 S, S AN AUX g . A T FRIKIIFE , TDP142-Q1 &
R4 AUX =555 11 3 25K 8 #1075 51 DisplayPort 3@3E (9% & . TDP142-Q1 il AHL AUX 5 X DisplayPort £z
f) DPCD %717 %% 0x00101 (LANE_COUNT_SET) #1 0x00600 (SET_POWER_STATE). TDP142-Q1 £R#i5 A
LANE_COUNT _SET Mt 25 FH 83 FH %3838 . 24 SET_POWER_STATE 7T D3 it , TDP142-Q1 & 25 i fs
Wi, B0, SEEEER T LANE_COUNT _SET /14 .

BRINTE LT, DisplayPort AUX Ml 4b-F 5 FPIRZS , B AT LUl 3 2k AUX_SNOOP_DISABLE #7788 KAk, 4%
I AUX Wi js | AT3E it & R B 27 77 25 £ 8 5F TDP142-Q1 DisplayPort BB & # . 244 GPIO izl (12C_EN
=0) /5 TDP142-Q1 i , SNOOPENZ 5| {ia] FI F25H AUX Wil . 24 SNOOPENZ 5] iy & s P if . AUX 1
WrIhRe 2 . I BT YA DisplayPort 3@iE 44 TG R4 .

6.3.2 L EBkLe BF

TDP142-Q1 EVM HA VU -F4i A 515 (12C_EN. A0 Al DPEQ[1:0] ) , FI Tl 25 JF-4 TDP142-Q1 &
TSI A T AR 3 DU e P4 A\ sk R BEL 3 T 8 SR B B O A7 2B P SRR B i R R . A
R AT A3 FL PR &% T DA A1 H B A B AR B A, DASEIIL T ot [ L PR

R 6-1. VUH-PELE BRI E

% BE
% ¥ 1kQ 5% ZEH% GND.
R ¥ 20kQ 5% 1EHE GND.
F A (EF R FFTTHORAS )
i HLT ¥ 1kQ 5% EHEE Voo
#E

FENERALH ETHE L, BT DU o 7E terg_ng <S5, FRES N LR A0 S s BE DL BRI DA€

6.3.3 B AL 1St

WA ST B AE MR8 TE 1 AN SFEAT B UL AE TDP142-Q1 BN ZHT RGN AT S IR TP . BSOS aiad Al x5 4
TP ERIERAS T MR B, T Se ik LR R . 1 HE 2 0 25 B B AVLECAE TDP142-Q1 #0384 A AT )
WIEFADFE. AT PRSI TSR 20k 16 AN TTRERIIH R E . TDP142-Q1 ISRl i 12C 2747 4%
wCE M R

£
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6.4 B ThREARE

6.4.1 GPIO = FHI# I E

% 12C_EN = “0” W , TDP142-Q1 4T GPIO ALE . DPEN 35| H T4 75 i i DisplayPort , SNOOPENZ
SR T #2112 75 5 A AUX R

6.4.2 IPC P8I E

M 12C_EN A55F 0 i, TDP142-Q1 4b-F 12C #5578 GPIO #5xXrh j S AH [RIFL B B T BATE 12C Bl di A .
TDP142-Q1DisplayPort Fii. & R 77 72 3 3 AT i f o

6.4.3 26 EQ L&

BRUSCAS H3 25 fE nE T 12C A A7 A BUE GPIO #E T4 . % 6-2 VR4 T TDP142-Q1 /£ GPIO #5{ T
AT RAA M. Wi #3477 % DPOEQ_SEL. DP1EQ_SEL. DP2EQ_SEL #il DP3EQ_SEL , 12C
AT DABRATAH R AR T30, B 42 2 SR i EQ .

% 6-2. TDP142-Q1 B 154

#1753 : DPOEQ_SEL. DP1EQ_SEL. 2.7/4.05/5GHz FHfY EQ $¥25%% 100MHz ff
DP2EQ_SEL 5t DP3EQ_SEL DPEQ1 5|l #1-F DPEQO 5|7 FH 2%
B S (dB)

0 0.4/0.8/0.83

2.0/3.1/3.4
3.0/4.6/5.0
4.2/6.0/6.5
5.0/7.0/7.5
6.0/8.0/8.4
6.5/8.7/9.1
7.2/9.4/19.8

7.8/10.0/10.3

Ol N|[o|a| |l W[N| -~

8.3/10.4/10.7
8.7/10.7/10.9
9.1/11.1/11.2
9.4/11.3/11.3
9.7/11.5/11.5
10.0/11.7/11.6
10.2/11.8/11.7

2|l a|mMmmM|M|M|D|DV| V| V|o|o|o| o

=M A |Oo|=2|T|A|OS|=2|T|AD|O|=2|T| D| O
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6.4.4 EiTHF — _LH

TDP142

VvCC

Internal :
Power Good /
CFG pins

& 6-1. LAt
* 6-3. LAmpF ()@
24 B/AME BN :} Efr
t4 pg Vee (/M ) 2 P30 B R I HOIRAS B o s BT 2L 500 s
tefg su CFG™ 5| g ~r(2) 50 us
tofg_hd CFG™) Bl fRHE 10 us
tvcc_ramp VCC At 2k 100 ms

(1) CUR5I#E4E CFG 311 : 12C_EN. DPEQ[1:0].
(2) M Vec Ni/MERS , @B CFG 51 IR FFFE -
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6.5 mfs

9T SEI B AT g AEYE | AT 12C Skisd] TDP142-Q1. 24 12C_EN = 0 I5f , SCL #1 SDA 3| 5451l Fi T
12C BF4PF0 12C $dE .

% 6-4. TDP142-Q1 12C H#raht

DPEQO/A1 A0

ABEF gy | LTMMSE) e fis e i fr2 f1 .0 (WIR)
0 0 1 0 0 0 1 0 0 o1
0 R 1 0 0 0 1 0 1 0/1
0 F 1 0 0 0 1 1 0 o
0 1 1 0 0 0 1 1 1 0/1
R 0 0 1 0 0 0 0 0 0/1
R R 0 1 0 0 0 0 1 0/1
R F 0 1 0 0 0 1 0 0/1
R 1 0 1 0 0 0 1 1 0/1
F 0 0 0 1 0 0 0 0 0/1
F R 0 0 1 0 0 0 1 0/1
F F 0 0 1 0 0 1 0 0
F 1 0 0 1 0 0 1 1 0/1
1 0 0 0 0 1 1 0 0 0/1
1 R 0 0 0 1 1 0 1 0/1
1 F 0 0 0 1 1 1 0 0/1
1 1 0 0 0 1 1 1 1 0/1

HIRB UL ERE N TDP142-Q1 12C %1788 -

1.

©® N O WD

it A AL BUR B (S) LA TDP142-Q1 7 Arhb Al — AN LR R B NI ERE “WIR” ALk H 315
NHRAE

TDP142-Q1 ik Hhdik & 1 .

P 2R LIS N[K Tkl ( TDP142-Q1 1) 12C #4748 ) , P& — A3 EdE , MSB 721
TDP142-Q1 ffii\ -1k i .

PSR SN 12C AR BRI 38 — 71

TDP142-Q1 ik 515 &% -

Pl as ] AR SRR AL E S N B 715 R |, BT TR RAIE TDP142-Q1 K A5 €.

PEf 88 I A T 1R 26 A (P) R IES5 AN $AE .

T DL R L TDP142-Q112C 274745

1. P asE A R 34 (S) BA K TDP142-Q1 7 Arithhib Fl— > LG BB I 1 18 “WIR” 47K 5 Bhi
B EAE

2. TDP142-Q1 #iiA bk & .

3. TDP142-Q1 & 1728 00h B¢ [ REEE A Tk +1 A TFIBfE Al 2s e N % , MSB 1858, W5 AN
12C ZF7 88 RAAEZE 2 1T , ] TDP142-Q1 ME A H48 & i bk FF 44 .

4. ERRTIMER G, TDP142-Q1 2580 23 & il (ACK) BRI (NACK) ; 12C i 28 A e 2%
RN T .

5. Sk E] ACK , TDP142-Q1 AL~ — N1 R EE .

6. 2 A T R4 (P) SR B .
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LU RAR R N 12C BB E R LG T3
P AR A R B A (S) BAJ TDP142-Q1 7 A hbAl— AN H BAE /R 5 NI 248 “WIR” A7k JH 305

1.

ok wnN

N#AE.
TDP142-Q1 #fihsthsik 3.

Pl SR AL E S N Bl ( TDP142-Q1 H1) 12C 25 474% )
TDP142-Q1 Hiik ¥ Huht &3

Pt e A T IR AT (P) REIEB A #RAE.

, HP AT EdE , MSB 1ERT .

IR RO AR S 7k, W ESEERE N A 744 AE 00h THRJFE 74k st |

&

B 12C skt

HUBAE LR . AR 12C $hES N R AEAE SR B, SRR A MAHBHE S N F 58 1 H kTR0 -

R 6-5. FAEA U

Vi AR EFR &
R B S BT ER A
w HA ST BT AR S
S B WIS 5 1 R E B MBS EAREE.
c kR WIS 1 RIERI B AT BSEARE
U & fEAE AT LA 3 S T B
AiE T Al ANAT 7 1) AN E
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7 TR

7.1 TDP142-Q1 55 %

R 715007 TDP142-Q1 wfffds. & 7-1 RFIH B PTA 2 f 8 s Uk A MDA TR B A2 B, JOF AR B2

HHEAR.
# 7-1. TDP142-Q1 & 174
e B RS TR o
OxA General_1 B AR 3|
0x10  DPO1EQ_SEL DisplayPort it 0 1 1 EQ 4] 5
0x11  DP23EQ_SEL DisplayPort jifiii 2 fl 3 EQ ##1 5
0x12 DisplayPort_1 AUX W IPIR S 3|
0x13 DisplayPort_2 DP @i o /4% i 2 ) L2
0x32 VOD_CTRL VOD Mg 3|

G 2R (AT ) KR G 5 R BT IE RSN R BT, R 7-2 B 1O TS A Ry ) 2R R ARG
% 7-2. TDP142-Q1 V5 jH KR4S

7.1.1 General_1 & 733 (/W% = 0xA ) [EAL = 0x1]
# 7-3 JE/R T General_1.

SAIEIMBPSE

P74 TTEAS I RESUAN DisplayPort B M7 168 . B FW L% B EQ_OVERRIDE fi , /] EQ %47
&, AMEH I,

WizE ) |5
B
R R B
RH R B
H R 3
HAKH
w w =N
Wi1S W EPN
13 1 LU TR
WS W BA
RSB
-n | EEEEE T

% 7-3. General_1 FESFER U

i FR KR =EA L]

7 RESERVED R/W 0x0 {568

6 RESERVED R 0x0 feq

5 SWAP_HPDIN RIW 0x0 145 /31 HPDIN Fh3RER .
0x0 = HPDIN & F BRI B
0x1 = 24 HPDIN 7 & ( 51 23 &2 51 32 , 8051 32 iEH:3]
51 23) .
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# 7-3. General_1 FABFEHH (4)

fr FB b il B L]
4 EQ_OVERRIDE R/W 0x0 W E M BAVFRAHE I F AR EQ WE | MRS IR
fH.
0x0 = J&F EQ 51 HRAHIRS K EQ B HE.
0x1 = JETHA EQ FARMMEEMN EQ % E.
3 HPDIN_OVERRIDE R/W 0x0 75 % HPDIN B| PR 2.
0x0 = 3T HPD_IN 3|} HPD_IN.
0x1 = HPD_IN &1
2 RESERVED R/W 0x0 RESERVED
1-0 CTLSEL R/W 0x1 L, BRSSO\ 0x2 7 fE )3 ] DisplayPort Zhig. 0 RANT &
DisplayPort Ifg , W% {4255 N\ 0x0 251 DisplayPort
0x0 = %5H]. DP A5 BAE T AR DIFERES
0x1=DP B4:H , HARRIKIIFEIRE.
0x2 = DisplayPort &5 .
0x3 = {r &

7.1.2 DPO1EQ_SEL ##3 (it = 0x10 ) [EfI = 0x0]
# 7-4 Jg/r T DPO1EQ_SEL.

A EESI M SE 8
%A AT #5151 DisplayPort #2048 0 A1 1 [E2IAS 8T B
% 7-4. DPO1EQ_SEL #7873t

FB

R

4L

]

DP1EQ_SEL

RH/W

0x0

Bk DP i 1 51 EQ. 4 EQ_OVERRIDE = 0b I , it

FE R DPEQ[1:0] 5| IRk . 4 EQ_OVERRIDE = 1b i

AR LT H A BN R 2 DP & 1 (1 EQ A

DPOEQ_SEL

RH/W

0x0

Ib Brik % DP @1 0 511 EQ. 4 EQ_OVERRIDE = 0b i} , it

7Bzt DPEQ[1:0] 5l I RAIRE . 24 EQ_OVERRIDE = 1b I},

BAFAT LT E A BOE Rk B 2 DP @il 0 9 EQ A

7.1.3 DP23EQ_SEL #f#3 (Rt = 0x11 ) [EAL = 0x0]
# 7-5 J&n 7 DP23EQ_SEL.

REIENCRE,
%A AT #1521 DisplayPort #2048 2 Fi 3 A 5 i i B
% 7-5. DP23EQ_SEL #7887 B i

™

FB

R

SAhL

]

7-4

DP3EQ_SEL

RH/W

0x0

I Bk % DP J#iE 3 51K EQ. 24 EQ_OVERRIDE = 0b i , it

FE R DPEQ[1:0] 5| FIRAIRAE . 24 EQ_OVERRIDE = 1b i}

AT PR H N BfEDOR B 2 DP JEE 3 (1 EQ K EL
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% 7-5. DP23EQ_SEL FFRFBUHH (4)

fr. FR P vt =LA ViEH
3-0 DP2EQ_SEL RH/W 0x0 I BBt DP @i 2 51 EQ. 24 EQ_OVERRIDE = 0b i ,

FE R DPEQ[1:0] 5| AR . 4 EQ_OVERRIDE = 1b i},
BT DS 5 A B ok S g DP i 2 ) EQ WHE .

7.1.4 DisplayPort_1 %775 ( fR# = 0x12 ) [E4L = 0x0]
% 7-6 &7 T DisplayPort_1.
R BB
Ja H AUX BT 125 A2 R A AUX IRl BRR s
% 7-6. DisplayPort_1 #5778 7B B

LITA FBt eyl p=Zi7A iRH
7 RESERVED R 0x0 e
6-5 SET_POWER_STATE RH 0x0 B AUX 5\ DPCD Hhidi- 0x00600 [ ifE . 4

AUX_SNOOP_DISABLE = 0b It , 24 il it F a5 F DP il
. 4 AUX_SNOOP_DISABLE = 1b it} , DP j L_F'ﬂﬂ/**ﬂﬂﬂﬂ
DPx_DISABLE %77 & itk vE , i x=0. 1. 28 3. 4
CTLSEL1 M 1b 24 Ob i , @ﬂﬁ%#ﬁ&#‘%ﬁt%ﬁ&ﬁ&% Oh.

4-0 LANE_COUNT_SET RH 0x0 T B fEF AUX S A DPCD Hitl: 0x00101 228 r s i . 24
AUX_SNOOP_DISABLE = 0b I , £ Jil il S5 Wli{E 45 5€ 11 DP i .
5 K4 T 9 DP 3838 LA RSIEI#E. 24 AUX_SNOOP_DISABLE = 1b
i, DP @i 5 /2% i DPx_DISABLE #fFasvhiE , H x=0.

1. 28 3. 4 CTLSEL1 M 1b Ay Ob i , i@ MM E A0 F B E
fi74 Oh.

7.1.5 DisplayPort_2 #7783 ( W = 0x13 ) [E4L = 0x0]

% 7-7 J&7~ 7 DisplayPort_2.

IR B YK

AT AR A T RIZE ] AUX WA B4 DP 38 38 Fr 3 1l o

% 7-7. DisplayPort_2 77587 B 1B
I FR FH F-1o% BiEA
7 AUX_SNOOP_DISABLE |R/W 0x0 WA AUX W8 5525 1748 441 /2. 75 73 F DP Sl

0x0 = AUX il 2 55 H
Ox1=AUX 5l 25 . DP il th 27 A7 25 4 1

6 RESERVED R 0x0 e
5.4 RESERVED RIW 0x0 e
3 DP3_DISABLE RIW 0x0 4 AUX_SNOOP_DISABLE = 1b It , it B o] F 3 F 8k 24 Fi) DP

J#iE 3. %4 AUX_SNOOP_DISABLE = Ob | i itk B i1 5 ot i
18 3 ThEEEA M,

0x0 = DP it 3 LU A

Ox1 = DP ifi#i 3 L4411

20 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TDP142-Q1
English Data Sheet: SLLSG10


https://www.ti.com.cn/product/cn/tdp142-q1?qgpn=tdp142-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSXC2
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXC2&partnum=TDP142-Q1
https://www.ti.com.cn/product/cn/tdp142-q1?qgpn=tdp142-q1
https://www.ti.com/lit/pdf/SLLSG10

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TDP142-Q1

ZHCSXC2 - NOVEMBER 2024

# 7-7. DisplayPort_2 & HFa&RFBULH (4)

pr KB HH p-LA YiE

2 DP2_DISABLE R/W 0x0 4 AUX_SNOOP_DISABLE = 1b K , $t5Bal Fl T /3 FI sl 45 DP
WiE 2. 24 AUX_SNOOP_DISABLE = 0b I , % it 5 B 1 58 5% il
18 2 DhReE A 5
0x0 = DP j#ii#i 2 BV
0x1 = DP j#ii& 2 TV

1 DP1_DISABLE R/wW 0x0 4 AUX_SNOOP_DISABLE = 1b i} , 5B ] B T8 B 524 Ff DP
WiE 1, 4 AUX_SNOOP_DISABLE = 0b i , %t itk B [ 5 sox i
18 1 hEEERA M.
0x0 = DP @& 1 & .
Ox1=DP j#iE 1 4.

0 DPO_DISABLE R/W 0x0 24 AUX_SNOOP_DISABLE = 1b It , I3 Beo] F T 15 FI 842 ] DP
Wi 0. 4 AUX_SNOOP_DISABLE = 0b I , 5f 15 B 11 58 (5%t it
18 0 DhReI& A s
0x0 = DP i3 0 T ..
0x1 = DP j#ii& 0 TV

7.1.6 VOD_CTRL #F##% ( fmf = 0x32 ) [EfI = 0x40]
# 7-8 JE/x 7 VOD_CTRL.
A MIPS e

\
N

AR R e T

. VOD_CTRL &3 FB i i

A FB A Bhr YiHd
7-6 e R/W 0x1 ey
5-4 DP_VOD R/W 0x0 DP #4211 VOD 2l
0x0 = LINR L3 ( & )
0x1 =LINR_L2
0x2 = LINR_L1
0x3 = LINR_LO ( f%f& )
3-0 e R/W 0x0 pinRed
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8 N MSLiE

SR

LA R 8 2r th A BANE T T oot TI AE R HAERR PR S B . TI B0% 7 i e b e &
EEHME , IR IEAMI B S B LA R ST RE .

8.1 MAEE

TDP142-Q1 J& —RE MR REN 2% | &1 TH T A2 PCB A1 42 A1 26 25 25 U5 A iR S SRS 5 20k 51 AL i 745 5
[FHE (1S1) £13h. Zas T H T BElon BN |, RN, ZaS s Gt f2iE . 8 TE
T8, AT R T I S AN RIS s B S B . B 8-1 A [ 8-2 43l iR T DisplayPort I i Al YA i
N EEHER , Hd, TDP142-Q1 A T AUX {55838 A1 HPD {5 5 @i

PCB trace of Length B

MLO_OUT

., PCBitrace of Length A

MLO_IN R _
ML1_IN R ML1_OUT
ML2_IN ML2_OUT
ML3_IN R ML3_OUT
33V
33V

.j Copyright © 2017, Texas Instruments Incorporated

& 8-1. TDP142-Q1 {13 5

PCB trace of Length D

., PCBtrace of LengthC

MLO_IN N .
ML .
ML3_IN ;

A A

Copyright © 2017, Texas Instruments Incorporated

& 8-2. TDP142-Q1 e S A

8.1.1 ESD &%

AR E 5 ESD JoffLARY TDP142-Q1 G2 L HL (ESD) MM, TI EUGEER 8-1 1) ESD fRY
W, KT 8-1 hHUE (E AR f S W] e ZORAERRAS 2270 51 B & Resp. #% ESD JoffAii BAE USB M AR
.
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3+ 8-1. ESD —_tREHFRFMH

e 2iX
= DP A5~ =3.5V
R 4 DP NI >1.5V
$r4ii# % < 5Gbps : < 0.50pF
I/0 k%% X
il > 5Gbps : < 0.35pF
T4 P AN /O 51 2 I8] i 25 2% 4 < 0.07pF
8A Ipp 10 Z GND Il 5 (1) <45V
H )7 L BH <30mQ

(1) %4 IEC 61000-4-5 ( 8/20 u's LI )

% 8-2. #EFH) ESD Ry Tl

e ity Resp 3X#F +8kV ] IEC 61000-4-2 Hfis i
Nexperia PUSB3FR4 1Q
Nexperia PESD2V8Y1BSF 1Q
TEMICEE (T1) TPD1E04U04DPLR 20
TEMICE (T1) TPD4E02B04DQAR 20
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8.2 HLAIN A

8.2.1 Jisi /L H

P 8-3 JEor 1 PR N I JEFE . TDP142-Q1 Jit & 7E DisplayPort B JEALFE 2% 85T (GPU) 1 DisplayPort fi & 2
. X4 SNOOPENZ J{&HLFH , TDP142-Q1 Wil AUX 3 & DL AT B Yt o

V3

I
I

—Lc —Lca —Lc4

-

c1 2 5
10uF Tom Tmu; TOMF uF
=
[eX:)
w3 g 3v3Boand
220 ohm
Ut
vee Auxp fo——RUXE
= —T
e G QuUIDPIP___4 [ CONFIGT |13_CAD_R1, 1M
e o1 4| oE = oo || o outoeee OUTDPIN 6 mMiih SonEe s ]
MLON -
15 || 01uF INDPOp ouTDPOR o7 || o outoeow Qo1 o e o
ML1_P . INDPOn outoron —— W ouroee OUTDPON__3 | pmio_n RTN
o ‘ mm} 0.1uF L noew OSIDEAD C9 ||_01uF__ OUTDPIN Sea—ia] Mo P
ML2_P } INDP1n OUTDP1n i} ML3N GND
ML2N | GND
cle | onr o oUToEE clo | o outoese quioee 7455 N
e —‘ oyt owe [ (D ChEED — Locujowe outoen Y e e N
20
] NP3 OUTDP3p DP_PWR GND
vl c20 | onE ME=R G C12 || O.1F OUTDPSP e N N
R cot | onr ‘ 12C EN EBEY 13 || OAF OUTDPN AUXN 7] AR oo
1 z C
RSVD1 [o—3X =
AUX_N C22 | 0IF 2L s 1ok —] TesTisCL RSVD2 —3 R 18 hpD o
TEST2/SDA RSVD3 p—3x
23 ||_0.1F AUX P [Re 0K DisplayPort Recep!
o e e BB =
ws  IR7 DPEGD
e DPEQU/AT RSVD6 fao—5<
w3 DPEQ1 RSVD7 fa—X
. = R8 10K RSVD10 [o—x
D HEDIN DPEN/HPDIN RSVD11 fo—x
ORI <+ HPDINRSVDS
SNOOPENZ of SNOOPENZ/RSVDS TPAD
TOP14Z-aT
D
33 33
w3 B
5 3
GPU with Dual mode support R9 R10 Vg @D ™1
1K 1K SN74AHCTGT25DBVR | =
=)
12¢ EN DPEQD DPEQ! won
1
R11 R13 RIS SNOOPENZ 4 2 cap
1K 20K 20K
SN74AHC1G125DBVR
=) o GD

&l 8-3. DisplayPort Y5355 F HIHE B
8.2.1.1 ¥itER

TDP142-Q1 nfH T ZFEMM N . B MH#EN KRG IER LEA — @R Flan , J5um N H7E HPD #iE
AUX T8 A A 4 e B S o N AN A o 28T LUEH 12C 4RI E . (B2, BT IFIERra fE Bl 2
Fr 12C , Nk thd2ft GPIO Bt Bk . thoh , BT AR A8 Al GE AR R & 2052, FiEid TDP142-Q1 #iik
IR i R A S 2 2 A A O R 15 IE o

* 8-3. WitsH
2% 1
Bk TSR %

( RBR. HBR. HBR2 &l HBR3 )

HBRS3 (8.1Gbps)

R A

3.3V

A AT B T

12 ZE~]/6 mil

B AT L/ 95 L

2 ZE~f/6 mil

ERERE TR RN A A
( 75nF % 265nF )

#4% 100nF

skt (12C 5 GPIO )

GPIO (12C_EN = 0)

XU DisplayPort S Hf ( #2/75 )

. SNOOPENZ Wi 2l id 27 i 2% 1% 43 CONFIGT,
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8.2.1.2 M IHIRE

7t TDP142-Q1 it AT ¥ 75 23 2 DL R & 4F

 HfiE DisplayPort %\ (A) Fft (B) iEHFEHZL . 2% omil i AFFE , 152K 8-5.

o RIEHFERNLZE | B2 TDP142-Q1 iR AERCE , AidE i AN . DPEQ[1:0] WA Z40% B NiE 2 1 .
TERXFELL R, 12 95~ FR4 AiZR7E 4.05GHz F 1I#i#E4)% T 8dB. [Hlt , ¥ DPEQ1 20k Q #:ih |, ¥
DPEQO 1k Q b,

« HIRAE VCC 5l (o A i & A4 1 5] B FL PHas AR R A S MR E R |, 155
) & 8-3.

- AUX : Hiff: AUXP B A 100k Q FHiHafH |, 77 AUXN B4 100k Q FdyHPH. X4 100k Q HLFH 24N T
100nF HLZ5 281 TDP142-Q1 1.
- HPDIN fi-F 5 Fl 525 ] DisplayPort Zhig L4 ThkE. ARHE GPIO/I2C #x0K HPD 55 % th 5] B 23 5%

5 32,
% 8-4. HPD GPIO/I2C &%
1R HPD
GPIO (I2C_EN =0) 511 32
I2C (12C_EN # 0) 5| 23

- XFF S FROUE DisplayPort [f18 ] : SNOOPENZ 5| s Ziiid ik SN74AHC125 %528 45 1% 32 31 DisplayPort
i L) CONFIGT . 5l 22 v s i R IR 2 | 24 XUGE IE 85 48 \ DisplayPort i &R , SNOOPENZ 5|
FE 1 P 3 R LR R, VA B A AL VIH.
« M GPIO i 15 12C # 1 E TDP142-Q1 :
- GPIO - {#iHui7 DPEQO il DPEQ1.
- PC - ARFMNIEEISRE , WESW 12C a7 77 #H81 F 4 2 58 5% o
o BONESLLIUER I
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8.2.2 BEfus i SEH

Bl 8-4 & H i B A i) J B
5% DisplayPort 1213 .

TDP142-Q1 1 /2% % 2] DisplayPort 5 , TDP142-Q1 )45 %% %] Scaler

avs
T
L, 1 L. L.
TtUuF TcmF TowF TomF TOWF
=L
GND
W3 g 3v3_Boad
220 ohm
u1
Note: AC-coupled is needed i there is no AC-
coupled on the other end of source side. AUX P
vee AUXp fa—AUXE
vee AUXn
vee
4 GND ML3_N 1 ML3 N MLO P Veo C6 ||_0.1uF OUTDPOP MLO_P
31 GND ML P |3 ML3 P ‘ il
21 Gno 1. uew b INDPOp ouTDROp ) 1|01 QU MLON
GND ML2 N L inoron OUTDPO
GND ML2 P -2 ML2 P MUP—\— c8 } 0.1uF OUTDP1P ML1_P
GND INDP1p ouTDP1p
GND MU N MU ML1N INDPAn OUTDP1n e OUTDPIN ML1_N
GND moip 2 MELP s
GND 0 MON M2P INDP2p OUTDP2p 10 H UATL OUTDP2P ML2_P
MLON F—5——Frrp— I INDP2n OuUTDP2n
10 MLO_P 12 MLO P ML2 N c11 } 0.1uF OUTDP2N ML2_N
RTN INDP3p ouTDP3p
£ CONFIGY (H3—CAD Rl 1M ML3 P INDP3n OUTDP3n Clz || 0.1E OUTDP3P ML3_P
a0 CONFIG2 ‘ ‘
a0 20| oo ppg . e 1 M3 N 12 EN FRE cla |} onr ouTDPAN A
AUX_P =5 GRD RSVD1 f—
AUXN (A7 _AUXN TESTH/SCL RSVD2 p—x
18 HPDIN ;i 13& g NSRS RSVD3 p—X ¥ RS, 1 Ml c14 0.1uF
HPp |18 HPDIN 4 RSVD4 o—X | 0tuf AUX_P
Ra 1K 20 A0 RSVD5 t—>< i
DisplayPort Receptacle Sink DPEQO R7 M C15 ||__0.1uF
DPEQt DREanal VB = AUX N T 11 SUCH
vs = =
= Re 10K DPENHPDIN Revon ¢ oD
GND HEDN HPDIN/RSVDY —HPON | ep
SNOOPENZ/RSVDS TPAD bspmyParTsTe
TDP142-Q1
GED
s avs
Ro R10
1K 1K
12¢ EN DPEQD DPEQ!
R11 R13 R15
1K 20K 20K
GED GED GED

& 8-4. DisplayPort 23 5 HIHE B

8.2.2.1 WitER
XF XA RG], 15K 8-5 FH IS HL

% 8-5.

B2

25

(]

K TAR S =
( RBR. HBR. HBR2 &k HBR3)

HBR3 (8.1Gbps)

RS

3.3V

12 HE~J/6 mil

C AT/ 95 [
D A2k i L/ T8 FE

2 Hi~1/6 mil

FEEPEATM AN B
( 75nF % 265nF )

1% 100nF

I ((12C B GPIO )

GPIO (12C_EN = 0)
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8.2.2.2 IR

el B @ F SRR I R FoR
< HfizE DP i\ (C) M (D) @@ AL FiikEmhZk . ¢ emil iZkd@ NIkE | E SR 8-5,
o ARIEIAERNLZL | #5E TDP142 (ERAEECE | Ml < A st .
« HIRAE VCC 5|5 (a4 A2 i A A48 10 5| B f PH 28 e R e AR SR MR B R, 155
B & 8-4.
- AUX : iEffi{# AUXP H— IMQ LR EBH2S | 1 AUXN B —A4 1MQ FHiHFHZE. 1M Q Hi[H 2§ 052047
T 100nF HL 75231 TDP142-Q1 i),
- HPDIN : ##& GPI0/I12C #:0Ks HPD {55 % 1 21 5| i 23 85| 1 32, f5Bhiki%E , TDP142-Q1 REfS1ER
PRI B
% 8-6. HPD GPIO/I2C %&£

B HPD
GPIO (12C_EN = 0) 511 32
I2C (12C_EN # 0) 3| 23

« {#H GPIO i 15 12C #: i & TDP142-Q1 :
- GPIO - f{#ifiiw+ DPEQO #il DPEQ1.
- TI@WE B m R BETE (40 13dB F1 15dB ) |, FF7E L E A i %A
- 12C - HRVIMEE SRR | EB W 12C F 72 R 4 2 3855 o

o B B TR RE B

8.2.3 W4

AN

Al
///
/

/

-20

Insertion Loss (dB)
o

—— 6 mil Loss at 2.7 GHz
-25 | — 4 mil Loss at 2.7 GHz
—— 6 mil Loss at 4.05 GHz
—— 4 mil Loss at 4.05 GHz

A

-30

0 5 10 15 20 25 30 3
Length of Trace (inch)

& 8-5. FR4 PCB 75 £ [{j#E N1 3%

40

8.3 HJFRAE AL

TDP142-Q1 SEfEM 3.3V IRIZAT . & T BN @A HVEf RPPFTyVE IR AN o a8 BT
JE ARG , TR IS AR R P A 3.3V il 254 FL 7 e R PR AR 7 O St v PR SE BB 1k o AEBRS ALJR S1 J
FAEF 01pF Lz EE.
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8.4 1"
8.4.1 /75

Nogasowbh=

© o

%4 100Q Z5rFHPT (£10%) FiZk INDP[3:0]P/N £ OUTDP[3:0]P/N X,

128 B HAth S 5 .

B N ATLARFFAE Smil LA .

W% DisaplyPort %1/ 7577 , #4253 % Z R REB R FFLE 2 Ul YA

B PR A S VT A T AN TG A B BT

g oxof 8 22 /0 (B KR A 5 A 2 TE FE I 3 £% .

SRE A S H 2E i k. I | SR 2 iR S T REAE S, Sl > 135 . X
KA > 7 el S i 51 RS AT R BEAN T AT, R b B DR i /b 1 25 i) EMI 152

TEIRl— R AL T 22570 o

RERD VIAS . TI VU VIAS BERFRE 2 MEED .

ESRE 8-7 , BT A 5] BIANERSS 2 [RIA IR AN VULES |, A6 R AT RE 2 /E OUTDP2 fil OUTDP3 ki HlE

TN —HRRTT FE Y GPU 52 BGA B, RS F IS A St AT MR A e, LA/ B FH IR VIAS %5

=N

Ho
FESEIFHT T (= E AR B AT R

11.
12. T IIHEAR P 18] 73 1 AT ZE 7 X
13, VRN 57T B SR HORES: |, RS Sk B SRR . AR A, ORI A7 e BEIE R
B Wik B CE T AL Z 0 b b .
8.4.2 Hrjga bl
DPEQ1

INDPO _“_.i “_“— OUTDPO

A0 NN I

INDp1 == | SSm— OUTDP1

DPEQO/A TS .
| -
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GPU-BGA package TDP142 Connector
000® opop oror
foyelels ==
000®; opip op op1p
O00® DPIN N
9000 39
3888= - St

K 8-7. fi Rl : Hrih_ ERIE SR AL
GPU-BGA package TDP142 Connector

8 8 8 na — opoP :pap

000 @+ opiP op1p »
000 oPiN o

000 ®_\—/— DP2P Df

o o o DPZ DP2N DP2P

00 og‘\—/— o

000 DP3 P3N oPeR
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9.3 Fitn

DisplayPort™ is a trademark of VESA.

TI E2E™ is a trademark of Texas Instruments.

VESA® is a registered trademark of Video Electronics Standards Association.
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1M1 BHAERER
REEL DIMENSIONS TAPE DIMENSIONS
3 |<— KO [¢—P1-»

LR i g Lot g T

v

Reel | |
Diameter
Cavity —>| A0 |<—

A0 | Dimension designed to accommodate the component width

B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
4 W | Overall width of the carrier tape

i P1 | Pitch between successive cavity centers

@ ® @ Bo"i"

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O O O O O O Sprocket Holes
| |
I I
Q1 : Q2 Q1 : Q2
A== t-——7--1- ‘
Q3 | Q4 Q3 I Q4 User Direction of Feed
[ 8 4 |
T T
X~
Pocket Quadrants
sap: ESESS WA 38 SsPQ B ﬁgﬁs\l 1 A0 BO KO P1 w Pin1
Eic EfZ (mm) (mm) (mm) (mm) (mm) (mm) (mm) £
PTDP142RGFQ1 VQFN RGF 40 3000 330.0 16.4 5.25 7.25 1.45 8.0 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS

s Epo S il g2 Bi | SPQ KB (mm) FEE (mm) HE (mm)
PTDP142RGFQ1 VQFN RGF 40 3000 367.0 367.0 35.0
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11.2 HIREHE

RGFO0040F

PACKAGE OUTLINE
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK- NO LEAD

B 1

PIN 1 INDEX AREA /

/.

o~
©

(0.130) -J

SECTION A-A
TYPICAL

1 MAX —
| boonnpnamnano SEATING PLANE
9.08 4 3.7:0.1
13 20 — ©2ymve
36X NASASHVANAS) 1
—t125> } Cd21
T | q 163
) \ «
D) ‘ (@
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D) 41 4 Ssymm
[5.5] B ﬂ fffff Ty T
> | «
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) ‘ g 4
B | 21 %03
@QQQQQQ@ 40X g3

|
\
SYMM
&

05 _|
40X 93

N

01@]C[A[e]

4225901/A  05/2020

% J 0.100 MIN
T

NOTES:

1. Alllinear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

@ N

This drawing is subject to change without notice.
The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
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RGFO0040F

EXAMPLE BOARD LAYOUT
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK- NO LEAD

; (4.8)
i @37)
! SYMM
40X (0.6)
40X (0.25)

1,

36X (0.5) T

(R0.05) TYP

~ | |
(@0.2) VIA 13 BEHHH%

TYP 2X (0.625) —l=—J<— .1 2% (0.975)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE: 12X
0.07 MIN
0.07 MAX
ALL AROUND ”‘ ’* ALL AROUND WE
-~ METAL (= SOLDER MASK
\\ /-f/ OPENING
SOLDER MASK
EXPOSED AN
MCI)EiAL - OPENING EXPOSED METAL UNDER
METAL SOLDER MASK

NON SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK
DEFINED

SOLDER MASK DETAILS 4225901/A 05/2020

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271) .

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN

RGF0040F VQFN -1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD
i (4.8) i
‘ SYMM L 12X (1.05
40X (0.6) | P12 (1.09)
40x<o.25)L ‘ %H HB mnn T*‘ 77777777 o
g4
1 |
1 “a~ A B2
I T 1T ?
36X (0.5) T ‘ \ 12X (‘1-15)
O i O i O )
| ==
SYMM \ ! ) 2X
o — H——o———-o——t-ot-—f-—-] (0675 (6.8)
e OO
. SR N I I B
T
| 2X
o——03 O - (1.35)
! ) 4
(R0.05) TYP 1 r J‘r 5
—e ~ =

L——L 2X (1.25)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD

69% PRINTED COVERAGE BY AREA
SCALE: 12X

4225901/A  05/2020

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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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 ® (415)
(6)
PTDP142RGFQ1 ACTIVE VQFN RGF 40 3000 TBD Call Tl Call T -40 to 105

@ 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 "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© Lead 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
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.

OTHER QUALIFIED VERSIONS OF TDP142-Q1 :
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o Catalog : TDP142

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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GENERIC PACKAGE VIEW
RGF 40 VQFN - 1 mm max height

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

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