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R
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HME “0” / “R” Vee = 3.3V 0.55 \%
VTH B “R” [ “F” Vge =3.3V 1.65 v
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Rep i e AN 95 kQ
EN. RSVD2
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I R & TPNGER Vee = 3.6V V=0V -15 15 pA
Rpu_EN EN F1 RSVD2 148 47 HLFH 400 kQ
FEEE D (RX1P/IN f1 RX2P/N )
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X-Talk X A RX {5 5%t 2 [ 2 43 50 4B
£
EaccaiN_4GHz I R AT 1 2 50mVpp CP10 @ 4GHz ; V¢ = 3.3V 14 dB
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Epc_cao 0dB B E N B ol 200mVpp VID @ 100MHz 0.7 dB
VDIFF_IN BN 22 5y Ve VA PR FR i Y 1200 mV
VRX-DC-CM RX B FLA HLUE 0 \Y
Rrx-nc-cm RX B EEE T %iﬁﬁ%gﬁ P AE TXPIN LA iz 18 30 Q
Rrx-pc-DIFF RX DC Z4;-BHoit ?Ei?%%%&i@ﬂ% 72 TXPIN LRl i 72 120 Q
Ui Al A7 42
1.RX i R @ HLI 1 RX B CM BT
ZexDoDIF ’Eﬁﬂi&ﬁ@ﬁﬁlﬂﬁ@ﬁi)ﬁiﬁ)\ CM 27& omv & SBOHTV Y08 [ P AT X T GND 35 ‘o
FINBHAT V > 0, MAF. 34T BRI CM HNFHHT V
> 0.
VRXSIGNAL.DET @Q%%ﬂéﬂ@{ﬁ EERMEN | 10Gbps ; THEs N IBEH PRBST 4 85 Y
Ko
VR IDLEDET gﬁg%\zi’?\m@%ﬁ EEKMEN | 10Gbps ; LHAEH N i@iEF PRBS7 60 Y
GRS o
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£ HARE KR T I CARIR EEVE AT S Y A A (BRIES A )

S WAL ®/AME  ABME  BRfE| B
FR RSSO ( TX1PIN A1 TX2PIN )
100MHz £ 2.5GHz I i) TX %
R z . , g 2. -20 dB
L_TX_100MH S B SDD22 , 100MHz % 2.5GHz
RL_tx_2.56Hz 5GHz B 1) TX Z 47 [l 4iikE | SDD22 , 5GHz -16 dB
5GHz % 10GHz JEE M i TX
R 5 -8. B
L_TX_10GHz 43 SDD22 , 5GHz % 10GHz 8.5 d
RL_Tx_cm TX LA [a] 35 P ke SCC22 , 0.5GHz % 5GHz 6.7 dB
100MHz I (¥ 2% 43U 0l TX i | 100MHz ; 7E -1dB Hofii 5 = 20 x 1000 mv
FEFRNE 2 M B AV log(VOD/VOD _linear) &b ili45
VTX-DIFFPP-1200 . -
5GHz I ) 2 4y UGl TX M |5GHz ; 7E -1dB JE45 51 = 20 x log(VOD/ 1300 mv
PRIE L S A0 VOD_linear) 4til#5
R UL 1E b WARTOREENE S [
VTX-RCV-DETECT %X R v e R TESAE 5] AL A5 . 600 mV
Vrx.Dc-cm TX Hit sk 0 1.85 2.05 \Y
TEBIRA N B R IE A AT I LA
V1Ix-CM-AC-PP-ACTIVE | VEUE{H FiLJE . TXP+TXN 7EM}[H] | CHx_EQ # 8 5% Nl i A 3 FE LT 16| mV
AR ME_F ) R A ILHL .
R HL RS PN 22 0 e D (L B
VTX-IDLE-DIFF-AC-PP R 0 10 mV
Rrx-nc-cm TX BT 18 30 Q
Rrx-pC-DIFF TX DC Z4rBH#tT 72 120 0
ITx-SHORT RCIE 2R LA PR A 107| mA
5 S (AN RS R A H 2
Cac-coupLING ?E?XTLE}WI\”B*E%% T 75 265| nF
5.6 B FER
TE B AR S AT B A IR 0 R e R Y P S ( BRAES B )

B/ME FARE BAE|  HAL
ta_pg % Voo N 2.5V I, W IE R RSE S E AR BTF 5 us
tvcc_ramp | Voc HLUEARHE B3R 0.1 50 ms
5.7 FF e
TE B AR SR T B AR IR 5 0 e R e Y B Y S (BRSSO )

S8 WA BME  BAME  BAE| HA
toiFr_pLy LG LEIR Vee=3.0V; EN=1 150  ps
M EN B AH B 80E I AT Rx _ R

tPwRUP_ACTIVE A N Ve =3.0V; EN=1 8 ms
Vee =3.3V; EN=1; 10Gbps ; Z4 it

trx RISE_FALL | KIEZS B TH T BRI (A] i) 20% % 80% ; 1200mVpp £k 117 Bl ¥ 27 ps
B Yol B TR R R R
Ve =3.3V; EN=1; 10Gbps ; 2404t

tRr_mismaTcH | KIEZE ETH R RS i) 20% % 80% ; 1200mVpp £k {t:7a FE ¥ 0.6 ps
& ; 1000mVpp VID
Ve =3.3V; EN=1; 10Gbps ;

trx_py R AIR A E VR 1200mVpp ZE MG BE ; 12dB i\l 0.05 ul
TEHFE ; 1.5dB HithiBE#FE ; ik EQ
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5.8 HLAVREE

Ve = 3.3V, 25°C , 200mVpp Vip IF343 , Zo = 100Q , RGE 3

20 20
— EQ1_DC0_1200 mV — EQ2_DCO0_1200 mV
— EQ3_DCO0_1200 mV — EQ4_DCO0_1200 mV p
— EQ5_DCO0_1200 mV VA — EQ6_DCO0_1200 mV %
15 | — EQ7_DCO0_1200 mV 55 15| — EQ8_DCO_1200 mV 7
— EQ9_DCO_1200 mV 7 7 — EQ10_DCO_1200 mV I
— EQ11_DCO0_1200 mV 7 / — EQ12_DCO0_1200 mV %4 b
—~ — EQ13_DC0_1200 mV A —~ — EQ14_DC0_1200 mV WY
9 10| — EQ15_DCO_1200 mV 7 9 10| — EQ16_DCO_1200 mV 7/ /’
8 7104 5 / 290
3 s 7 Y 3 s y /4
275 o
"/: / T
2 S
0 0
-5 -5
0.01 0.1 1 10 20 0.01 0.1 1
Frequency (GHz) Frequency (GHz)
El 5-2. 1200mV DCO 23 5% EQ & B Lk & 5-3. 1200mV DCO B ¥ EQ & B ik
1 0
-1
-3
-5 -5
-7
g 9 @ -10 l
= S
o -13 p a
& -15 / @ 15 /
-17
-19 g 20
-21
-23 1T
25 -25
0.01 0.1 1 10 0.01 0.1 1 10 20
Frequency (GHz) Frequency (GHz)
&l 5-4. SDD11 [k Hi5E K&l 5-5. SDD22 [l 418
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FEREERURT15 5 R sy . WREEIERKE | ZFEMAT R 202K , i S8 PCle 3.0 #2U#s HBUE 5 52 8 1
B, JWidAE PCle 3.0 R E &AM 5 2 (873 B SN75LVPE3101 , A LAY Kk 58 AR 5 o 55 38 18 11 253N o 1
KAEZ B ES 2 — A5 PCle 3.0 ##AMIRE . SN75LVPE3101 B £ik 16 Fhii sty B |, aTbLse
FFF 2 AR EEMRFEH A . SN75LVPE3101 MK ThAEZE M fE i 3.3V HL e YR (kL i AT s IR T 6. X 2t
SN75LVPE3101 # &l il 5| kAT L &

6.2 ThRETTHE R

RXTERM_EN1
RXlPEﬂfF | ' jjTXlP
RX 1S
RXIN[J [ TXIN

Rx
Detect

LOS [—» Losz1

Viem
-

= RXTERM_EN2

TX2P EE ' J<L 4%13 RX2P
X RX

TX2N [ (JRX2N

TXEN2

IDLE2
RXDET2

Rx

LOSZ2 <«—
Detect Los

TEST1 [} - g {1 TEST?2
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6.3 REMEULEA
6.3.1 4 H-FEHFA

SN75LVPE3101 H#f5 ( MODE. CH1_EQ1. CH1_EQ2. CH2_EQ1 fl CH2_EQ2 ) 4 HFHI A , Fil T4
a4 o AN L PR TR AR IR BN ARV o X6 DY WP A A P R B 20 I ok 35 Bh B0 B DU A R P IR SR B T 4
HIVCE . XL PHAS 5 AN A B A A 4, AT SR AR R P

R 6-1. 4 H T4 5 R E

£ wE
0 I 1 0 4% 1kQ 5% EFHF] GND,
I 2 HEEERF GND.
R ¥ 20kQ 5% %EHH] GND.
F B (SRR RS )
1 # 1kQ 5% EBF] Voo

#iE

NTAEH , 7E EN S IE BT 4 P 5] IEPIRE T KA , SN75LVPE3101 225 4 HLFHIN
FIPE ER AT R R . 7E EN 51 BME F PR3 o8 & B 2 R, AR AT AT DY B PN 5] IR A AR
LT SN75LVPE3101.

6.3.2 LG 1L 7
fEBh e 7 3s | SN75LVPE3101 o] LAE B _E46 % e iliE |, i KA 8K .

o TR i L
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* 6-2. EQ FE B %W
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6.3.3 577 PCle/SATA/SATA Express #1354

WIRAE PCI Express (PCle) 25 3 f{. SATA % 3 f{ok SATA Express N H HIg4T , WTE TX1 F1 TX2 L3446 %)
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RES , HEEN 5] IBGH BEAONK . fEIBT , SN75LVPE3101 AN PCle Mg IR HE (LOL L1 ) Al
SATA HEDHFIRZA . £ TX1 1 TX2 b4l )i b & i ), 61 PCle Ml SATA HJFEIRZAS Wwifr |
SN75LVPE3101 Lh# 9 PacTive_1200mv) « N J 1EZR Gt S3/S4/S5 IRZA W15 DikE , TI @ UCK EN 5 HIE N
TR LA

6.4 TR
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6.4.3 Z/THERC
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5). SN75LVPE3101 EA WAL |, Kb iZas vl LB 16 A [F] (1) 22 7 3% TR 1E AT AR AT 7 181 )
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7.2 17 SATA. PCle fil SATA Express

Downstream >
A B C D
FR4 trace FR4 trace
of length X of length Y
I RXP2 TXP2 I |<_t I
+> i _|+> ! TXN2 ) & z
SATA/PCle/ L ol RNz 1 z 1t Eg 1 “~— SATA/PCle/
SATA Express SN75LVPE3101 ) § SATA Express
H I TXP1 RXP1 m T N m Devi
ost - ld f o 1F o it s evice
N . TXNL . < RXN1 | E " <

- Upstream

&l 7-1. SATA/PCle/SATA Express Hi7I N
7.2.1 #ifELR
XF PN, AR 7-1 P RRISH
R71. % S3H

R &

VCC HiE ( 3V % 3.6V) 3.3V
T2 PCle X FF ( R/7) P
2 SATA Express 30 ( 2/75 ) 2

TX1. TX2. RX2 s A %% (176nF % 265nF ) 220nF +10%
RX1 A2 A & A 4% ( 297nF % 363nF ) i fHSE, WA, WECN 330nF £10%

A F| B FR4 KJ¥ ( 35) ) 8
A 3| B FR4 A2k %6 (mil) 4
C 3| D FR4 KJ& ( 3&+)) 2
C %) D FR4 #i£k 5% i (mil) 4
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7.2.2 EH TR

e R, SN75LVPE3101 4 H B 48 25 [ 52 A 0dB , £t 3 [ [# 52 & 1200mV. SN75LVPE3101 4T % i
BAN RS LA I | AR TX A TX2 346 % U@lﬁ“ﬁgglﬂﬁHTF AT AT 84

9 SATA 28445 LIAS RS & 28 T i /N Ty SATA Express Hil PCI Express (PCle) & S A i #8 & Ait
, WE 7-2 Fros . B4R SN75LVPE3101 i@ % v LU Il PCle FI SATA Express #s {4 4 i 48 2535 , {H SATA
12nF ( B KAE ) WG A S £ FH 1k SN75LVPE3101 Kl SATA #%4F 42k #e 4o . 4 IE b @ | 407
Crxz 1 miniCard/mSATA ffifl . i) i B — MR E AR REER LA J 49.9Q HIBHAR . 4 PCle 5 SATA Express ALﬂ:‘iﬁiJJ
RAERS , ATLMEH NFET X deoofh 5 mddiErg e |, wiE 7-4 Fos. T @R Eﬁf)ﬂ SATA 2344 , WtZE B H
NFET. EFMZREMRMIR L IE 100MHz SR I 2/ B 600Q fHET , PAsgm migi s 5. TI @ i3EH Murata
BLMO3AG601SN1. BLMO3HDG01SN1D = H: Al fit i 75 $72 ki) B A S5 AL 4 réﬁﬁ@e%msazwk X FAY 75 B S HE
PCle 1 SATA Express ifj /7 2 3 17 SATA [N |, A5 BEEARREER AN 49.90 HIBH S

12nF (max) 176nF — 265nF
> TS >
Device Express Device
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75nF — 265nF
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%1% ( B PCle/SATA/SATA Express EHLAI SN75LVPE3101 Z [alffiiiE ) , 7 CH1_EQ[2:1] JHT C # D #4%
( Bp SN75LVPE3101 5 miniCard/mSATA it [a] ()38 iE ) -

TR E R, @IE A-B ALK 8 3t , RN 4mil. %55 @iEE 5GHz B 1l AT FEL) A
0.83dB/¥i~F o XA Y THA 8 Wi~F ALk AR KEL N 6.7dB , W&l 7-3 . PCle/SATA/SATA Express FHL.
SN75LVPE3101 FIAZ Al & 1 2% 2% 1 3 22 By S U B/ M %%Ai"jm 1.5dB. X£: i 5GHz i F AN E IE i FE1A 2
6.7dB + 1.5dB = 8.2dB. <Mt s A-B %3] SN75LVPE3101 RX2P/N #iA , Mtk CH2_EQ[2:1] 51 HiIFH
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i = 5GHz dB(SDD21) = -6.666

& 7-3. 8 i~} FR4 ik KE M 4mil FR4 fi4k 5 B B ABIEE

Xf FATERAE (C 2 D) IR 7. fEMRR e~ | C 2 D WAL KE N 2 i~F , MLTEEN 4mil. XA
1 5GHz %525 1.5dB. SATA/SATA Express/PCle #fFthF7EMiEH¥E , 7l 5 C 2 D @EHFEM . 7ER
Bk, B AT LAEH 5dB B R #M C 2] D JEE M FELL K 5 SATA/SATA Express/PCle 3 FAHCHITRFE. W HE
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7.2.3 I HI4E

Voltage [V]

03
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03 04 05 0.6 07
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7.4.2 #/3anh

Example 4 layer PCB Stackup

Top Layer 1 (Signal)

Inner Layer 2 (GND)

Inner Layer 3 (VCC)

Bottom Layer 4 (Signal)

e WO
=W VW9
@® Viatolayer2 (GND) C—W\ I Place near SN75LVPE3101
® Via to layer 3 (VCC) A T
e ®
18 13
=k =11 2[4 —k
HH == = —H
= |®°®°°% =
—H = | @ 0 0 5 -
—- =1 ®@ 6 o = —-
[Jaa 7[=—Q
Alnininialn
Pl SN75LVPE3101 | ©
ace near \ J_ '\/\/\, @
T MA@
(*] A=)
e\ )
E=VW\
& 7-7. =B )R
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PACKAGING INFORMATION

Samples

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)
SN75LVPE3101RGER ACTIVE VQFN RGE 24 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 PX101
SN75LVPE3101RGET ACTIVE VQFN RGE 24 250 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 PX101 -

@ 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.

® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer:The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
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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GENERIC PACKAGE VIEW
RGE 24 VQFN -1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4204104/H
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PACKAGE OUTLINE

RGE0024H VQFN - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD

@ d 4.1 ]
1 3.9 ‘

// 4.1

PIN 1 INDEX AREA 3.9

1 MAX
J—j: S e T SEATING PLANE
0.05
0.00
02.7+0.1 ———
ki ZXH - (0.2) TYP
= T (] 13
= -
2X Ag,h ,,,,, J,§,7,7<7(;,,78YMM
EI | ¢
> | -
| 1
Y | - T[
opfiR NN nn 24020
24 i 19 01®M[c[alB
T g Floos@le

4219016 / A 08/2017

NOTES:

1. Alllinear 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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EXAMPLE BOARD LAYOUT

RGE0024H VQFN - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD
| (3.825) |
| ———4444447(527) |
| |
-k 580880
24X (0.24) \

T,i,,

20X (0.5) }

=

}DG%D

}k 2X(1. 1)
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S I 1
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METAL UNDER
SOLDER MASK
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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).

5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN

RGE0024H VQFN - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD
78% PRINTED COVERAGE BY AREA
SCALE: 20X
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations..

INSTRUMENTS

www.ti.com



ERFRNRREH
THERHFREEEARNTEMELE (8FRER ) . RUTAR (8F2E)1) . MARHEMRTTEN, METE, R22EEMEMER ,
FRIEXAREETREEMATRERNER , SFETR T EH Y., EREARFENER SR FRIBEME =5 MR=RNHERIE
XEFRAEER T @B RITORETRAREA, SFBTREUTE2HRE : (1) HNENNARFESEN TIF R, (2) ®it. B
EHMREHNEA |, (3) BRENNABRZEMMEUAREAEMIERZS, FERE, KERHMER,
XLEFRRMELE  BFZTEH, TI BRENTRXLERRATHARETFEARN TI ~ROMA, FPENXERRHTHBEFHRER.
BEREAEMEM TI DIRFRNBEFAE=F DR, ENEFBRZREXERFNEATY TI REARERNDEARE, B/E, K
K, HENKES , T HEBEFAR.
THRENTRZ T HEERRR ticom LEMBARAZRT FREMHEMEAZTOHIR. T REXERRATLT RIUARMESNER
THEX TIFREARHERNERIIBRETFH.
Tl 33 H B BT RER M E M H AR T RS & .

BRZF it : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2024 , EMN{XES (TI) 7]


https://www.ti.com.cn/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

	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 电气特性
	5.6 时序要求
	5.7 开关特性
	5.8 典型特性

	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 4 电平控制输入
	6.3.2 线性均衡
	6.3.3 运行 PCIe/SATA/SATA Express 转接驱动器

	6.4 器件功能模式
	6.4.1 关断模式
	6.4.2 断开模式
	6.4.3 运行模式


	7 应用和实施
	7.1 应用信息
	7.2 典型 SATA、PCIe 和 SATA Express 应用
	7.2.1 设计要求
	7.2.2 详细设计过程
	7.2.3 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



