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SN75LVPE802 Two-Channel 8 Gbps SATA Express Equalizer and Redriver

1 Features

e SATA Express Support
* Selectable Equalization and De-Emphasis
» Hot Plug Capable
» Receiver Detect and OOB Support
* Integrated Output Squelch
* Multirate Operation
— SATA: 1.5 Gpbs, 3 Gpbs, 6 Gpbs
— PCle: 2.5 Gbps, 5 Gbps, 8 Gbps

» Excellent Jitter and Loss Compensation Capability
to Over 24-Inch (61-cm) FR4 Trace

* Low Power
— <220 mW (Typical)
— <50 mW (in Auto Low-Power Mode)
— <5 mW (in Standby Mode)

e 20-Pin 4-mm x 4-mm QFN Package

» High Protection Against ESD Transient
— HBM: 10,000 V
— CDM: 1,500 V
- MM: 200 V

» Extended Commercial Temperature Support 0°C
to 85°C

2 Applications

* Tablets
* Notebooks
» Desktops

» Docking Stations

3 Description

The SN75LVPES802 is a versatile dual channel, SATA
Express signal conditioner supporting data rates up to
8 Gbps. The device supports SATA Gen 1, 2, and 3
specifications as well as PCle 1, 2, 3. The
SN75LVPEB02 operates from a single 3.3-V supply
and has 100-Q line termination with self-biasing
feature, making the device suitable for AC coupling.
The inputs incorporate an out-of-band (OOB)
detector, which automatically squelches the output
when the input differential voltage falls below
threshold while maintaining a stable common-mode
voltage. The device is also designed to handle
spread spectrum clocking (SSC) transmission per
SATA standard.

The SN75LVPEB02 handles interconnect losses at its
input with selectable equalization settings that can be
programmed to match the loss in the channel. For
data rates of 3 Gbps and lower, the SN75LVPE802
equalizes signals for a span of up to 50 inches of
FR4 board material. For data rates of 8 Gbps, the
device compensates up to 40 in of FR4 material. The
equalization level is controlled by the setting of the
signal control pin EQ.

Two de-emphasis levels can be selected on the
transmit side to provide O or 1.2 dB of additional high-
frequency loss compensation at the output.

Device Information®
PACKAGE BODY SIZE (NOM)
WQFN (20) 4.00 mm x 4.00 mm

PART NUMBER
SN75LVPES802

(1) For all available packages, see the orderable addendum at
the end of the data sheet.
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Changes from Revision A (September 2016) to Revision B Page
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5 Description (continued)

The device is hot-plug capable (requires use of AC coupling capacitors at differential inputs and outputs)
preventing device damage under device hot-insertion such as async signal plug/removal, unpowered
plug/removal, powered plug/removal, or surprise plug/removal.
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6 Pin Configuration and Functions

RTJ Package
20 Pin (WQFN)

Top View
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Pin Functions
PIN
110 DESCRIPTION
NAME NO.
Control Pins
DE1® 9 I, LVCMOS | selects de-emphasis settings for CH 1 and CH 2 per Table 1.
DE2® |, LvCMOS | Internally tied to Vec / 2.
DEW1 16 I, LVCMOS | De-emphasis width control for CH 1 and CH 2.
0 = De-emphasis pulse duration, short
DEW2 6 I, LVCMOS |1 = De-emphasis pulse duration, long (default)
Device enable and disable pin, internally pulled to Vcc.
EN 7 I, LVCMOS | 0 = Device in standby mode
1 = Device enabled (default)
EQ1™ 17 I, LVCMOS | select equalization settings for CH 1 and CH 2 per Table 1.
EQ2W 19 |, LvCMOS | Internally tied to Vec / 2.
High Speed Differential 1/0
RX1N 2 I, CML
RX1P 1 I, CML Non-inverting and inverting CML differential input for CH 1 and CH 2. These pins connect to
RX2N 12 |, CML an internal voltage bias via a dual termination resistor circuit.
RX2P 11 I, CML
TX1IN 14 O, VML
TX1P 15 O, VML | Non-inverting and inverting VML differential input for CH 1 and CH 2. These pins connect to
TX2N 0, VML an internal voltage bias via a dual termination resistor circuit.
TX2P O, VML
POWER
GND 3, 13,18 Power Supply ground
VCC 10, 20 Power Positive supply must be 3.3V + 10%
nternally biased to V¢ / 2 with >200-Qk pullup or pulldown. When 3-state pins are left as NC, board leakage at the pin pad must be <
1) | lly biased to V¢ / 2 with >200-Qk pull Iid When 3 i left as NC, board leak he pi d be<1

UA; otherwise, drive to V¢ / 2 to assert mid-level state.

Copyright © 2016-2017, Texas Instruments Incorporated
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7 Specifications
7.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®
MIN MAX UNIT

Supply Voltage Range®, Ve -0.5 4 Y,

Differential /0 -0.5 4 \%
Voltage Range

Control I/O -0.5 VCC + 0.5 \%
Continuous power dissipation See Thermal Information
Storage temperature, Tgyg 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) All voltage values, except differential voltages, are with respect to network ground terminal.

7.2 ESD Ratings

VALUE UNIT
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001() +10000
Vieso) Electrostatic discharge gggrlg(%d-dewce model (CDM), per JEDEC specification JESD22- +1500 v
Machine model® +200

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
(3) Tested in accordance with JEDEC Standard 22, Test Method A115-A

7.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN NOM MAX UNIT

Vee Supply Voltage 3 3.3 3.6 \%

C(coupling) Coupling Capacitor 12 nF

Ta Operating free-air temperature 0 85 °C
7.4 Thermal Information

SN75LVPE802
THERMAL METRIC® RTJ (WQFN) UNIT
20 PINS

Rosa Junction-to-ambient thermal resistance 38 °C/W

RoJc(top) Junction-to-case (top) thermal resistance 40 °CIW

Ross Junction-to-board thermal resistance 10 °C/W

LAL Junction-to-top characterization parameter 0.5 °C/W

Vi Junction-to-board characterization parameter 0.9 °C/W

RoJc(bot Junction-to-case (bottom) thermal resistance 15.2 °C/W

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report.

4 Submit Documentation Feedback Copyright © 2016-2017, Texas Instruments Incorporated
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7.5 Electrical Characteristics

over operating free-air temperature range (unless otherwise noted)

during power sequencing (lab load)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Pp Power dissipation in active mode E2E£¥.V5Xp:atltze’\rln:a\t/g%big)§/;E=)E7>(<)0: n’"\ll\%p 188 205 mw
Psp Power dissipation in standby mode E;IS.:SOpZt’teDrﬁvz\i/tXG:Gig;(, \:/EEX?(TONn?\’Ipp 4 mw
lcc Active mode supply current E;ls.:ssb?;t:/evrr?i/\(lixG:bEsQ,)\(/; :DEE)(O:n’:‘VCp‘p 57 62 mA
lcc(sTosy) Standby mode supply current EN=0V 1 mA
Maximum data rate 8 Gbps
0O0B
V(oos) Input OOB threshold F =750 MHz 50 78 150 mVpp
DViioos) OOB differential delta 25 mV
DVemoos) OOB common-mode delta 50 mV
CONTROL LOGIC
Viy High-level input voltage For all control pins 14 \Y
Vi Low-level input voltage 0.5 \Y
VingHYS) Input hysteresis 115 mvV
m High-level input current EQx, DEx = VCC %0 bA
EN, DEWx = VCC 1 HA
EQx, DEx = GND -30 HA
I Low-level input current
EN, DEWx = GND -10 HA
RECEIVER AC/DC
Z(DIFFRX) Differential-Input Impedance 85 100 115 Q
Z(SERX) Single-Ended Input Impedance 40 Q
Vemrx) Common-mode voltage 1.8 \Y
f =150 MHz — 300 MHz 22 28 dB
f =300 MHz — 600 MHz 14 17 dB
. . f =600 MHz — 1.2 GHz 10 12 dB
R\ (pifirx) Differential mode return Loss (R,) =12 GHz— 2.4 GHz 8 4B
f=2.4GHz-3GHz 7 dB
f=3 GHz -5 GHz 6 dB
Rx(pifirLsiopey | Differential mode R slope f =300 MHz — 6 GHz 14 dB/dec
f =150 MHz - 300 MHz 9 10 dB
f =300 MHz — 600 MHz 14 17 dB
f =600 MHz — 1.2 GHz 15 23 dB
R (cMRx) Common mode return loss =12 GHz—2.4GHz 13 6 s
f=24GHz-3GHz 10 12 dB
f=3GHz -5 GHz 4 6 dB
V(difiRx) Differential input voltage PP f=1.5 GHz and 3 GHz 120 1600 mVppd
f =150 MHz — 300 MHz 30 41 dB
f =300 MHz — 600 MHz 30 38 dB
f =600 MHz — 1.2 GHz 20 32 dB
Iarx) Impedance Balance f=1.2GHz-2.4 GHz 10 26 dB
f=2.4GHz -3 GHz 10 25 dB
f=3GHz -5 GHz 20 dB
f=5GHz-6.5GHz 17 dB
TRANSMITTER AC/DC
Zdiffrx) Pair differential impedance 85 100 122 Q
Z(seTX) Single-Ended input Impedance 40 Q
Virxans) Sequencing transient voltage Transient voltages on the serial data bus 12 12 v

Copyright © 2016-2017, Texas Instruments Incorporated

Product Folder Links: SN75LVPE802

Submit Documentation Feedback




13 TEXAS

INSTRUMENTS
SN75LVPES802
SLLSET1B —JANUARY 2016—REVISED FEBRUARY 2017 www.ti.com
Electrical Characteristics (continued)
over operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
f =150 MHz - 300 MHz 19 25 dB
f = 300 MHz — 600 MHz 17 19 dB
f=600 MHz — 1.2 GHz 11 14 dB
Ry (pifrrx) Diff Mode return Loss =12 GHz—2.4GHz 5 0 4B
f=24GHz-3GHz 8 10 dB
f=3 GHz -5 GHz 8 10 dB
TxifirLsiopey | Differential-mode R, slope f =300 MHz to 3 GHz 14 dB/dec
f = 150 MHz — 300 MHz 16 20 dB
f =300 MHz — 600 MHz 15 19 dB
Ricmrx) Common Mode return Loss =600 MRz ~ 1.2 GHz 14 1 a8
f=1.2GHz-2.4 GHz 10 12 dB
f=2.4GHz-3GHz 9 11 dB
f=3GHz -5 GHz 6 7 dB
f =150 MHz — 300 MHz 30 41 dB
f =300 MHz — 600 MHz 30 38 dB
f =600 MHz — 1.2 GHz 20 33 dB
lBTx) Impedance Balance f=1.2GHz-2.4 GHz 10 24 dB
f=2.4MHz - 3 GHz 10 26 dB
f=3GHz -5 GHz 4 22 dB
f=5GHz-6.5 GHz 4 21 dB
DE10r DE2 =0 0 dB
DE (elaive 1o wransiion biy DEL Or DE2 = 1 -2 dB
DE1 Or DE2 = NC -4 dB
DE1 OrDE2 =0 550 mV
Diffpprx_pey | Differential output-voltage swing dc level | DE1 Or DE2 =1 830 mV
DE1 Or DE2 = NC 630 mV
At 1.5 GHz 20 50 mVppd
V(cMmac_Tx) TX AC CM Voltage At 3 GHz 12 26 | dBmV (rms)
At 6 GHz 13 30 | dBmV (rms)
Viemrx) Common-Mode Voltage 18 \%
Tx®R/FImb) TX rise-fall imbalance At 3 GHz 6% 20% \Y
Tx(Ampimb) TX amplitude imbalance 2% 10% \%

7.6 Timing Requirements

| MIN  NOM  MAX| UNIT

DEVICE PARAMETERS

Auto low-power entry time Electrical idle at input (see Figure 24) 80 105 130 ps
Auto low-power exit time After first signal activity (see Figure 24) 42 50 ps
TRANSMITTER AC/DC
tpe Input OOB threshold DEW1 or DEW2 =0 94 ps
DEW1 or DEW2 =1 215 ps
OUT-OF-BAND (OOB)
t OOB mode enter 3 5 ns
O0B1 - See Figure 23
toos2 OOB mode exit 3 5 ns
6 Submit Documentation Feedback Copyright © 2016-2017, Texas Instruments Incorporated
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7.7 Switching Characteristics

over operating free-air temperature range (unless otherwise noted)

PARAMETER | TEST CONDITIONS MIN TYP MAX UNIT
DEVICE PARAMETERS
. Measured using K28.5 pattern
tppelay Propagation delay (see Figure 1) 323 400 ps
tens Device enable time ENO—1 us
tois Device disable time EN1—-0 us
RECEIVER AC/DC
Rise times and fall times measured
. } between 20% and 80% of the signal.
t20-80Rx Rise/fall time SATA 6-Gbps speed measured 1 in, 62 & ps
(2.5 cm) from device pin.
Difference between the single-ended
midpoint of the RX+ signal rising or
tSKEWRX Differential skew falling edge, and the single-ended 30 ps
midpoint of the RX- signal falling or
rising edge.
TRANSMITTER AC/DC
Rise times and fall times measured
t20-80TX Rise/fall time between 20% and 80% of the signal. 42 55 75 ps
At 6 Gbps under no load conditions.
Difference between the single-ended
midpoint of the TX+ signal rising or
tsKEWTX Differential skew falling edge, and the single-ended 6 20 ps
midpoint of the TX- signal falling or
rising edge.
TRANSMITTER JITTER
S @ . V|p = 500 mVpp, Ul = 333 ps, K28.5 .
DJrx Deterministic jitter ' at CP in control character 0.06 5 Ulp-p
RJrx Residual Random jitter(® Vip =500 mVpp, Ul = 333 ps, K28.7 0.01 5| ps-rms
control character
S @ . V|p = 500 mVpp, Ul = 167 ps, K28.5 .
DJTx Deterministic jitter '/ at CP in control character 0.08 0.16 Ulp-p
RJrx Residual random jitter @ Vip =500 mVpp, Ul = 167 ps, K28.7 0.09 2| ps-rms
control character
S @ . V|p = 500 mVpp, Ul = 125 ps, K28.5 .
DJrx Deterministic jitter '/ at CP in control character 0.1 0.2 Ulp-p
RJrx Residual random jitter® Vip =500 mVpp, Ul = 125 ps, K28.7 0.3 15| ps-rms
control character

(1) (1) T;=(14.1 x RISD + DJ), where RJISD is one standard deviation value

Copyright © 2016-2017, Texas Instruments Incorporated
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Copyright © 2016, Texas Instruments Incorporated
Figure 1. Propagation Delay Timing Diagram
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7.8 Typical Characteristics

Input signal characteristics:

» Data rate = 8 Gbps 6 bps, 3 Gbps, 1.5 Gbps
* Amplitude = 500 mVpp

* 0 Data pattern = K28.5

SN75LVPESB02 device setup:

e Temperature = 25°C

 Voltage =3.3V
e De-emphasis duration = 117 ps (short)

e Equalization and de-emphasis set to optimize performance at 6 Gbps

With LVPE802

16-in, 4-mil FR4 Trace
+ 2-in, 9.5-mil FR4 Trace

8-in, 4-mil FR4 Trace
+2-in, 9.5-mil FR4 Trace

Agilent Agilent
ParBERT LVPESO2 DCA-J
[ TP1 ] [ P2 ] TP3 TP4
Without LVPE802
16-in, 4-mil FR4 Trace
+ 4-in, 9.5-mil FR4 Trace
+ 8in, 4-mil FR4 Trace
Agilent Agilent
ParBERT DCA-J
TP1 P4

Copyright © 2016, Texas Instruments Incorporated

Figure 2. Performance Curve Measurement Setup
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Typical Characteristics (continued)
Jitter
Measurement
o .
8" 6 mil Stripline _ i
HHHH Zemi o
Stripline q
AWG*
=
. A AWG*
Q CP = Compliance point
Jitter
Measurement
Figure 3. Jitter Measurement Test Condition
10 Submit Documentation Feedback Copyright © 2016-2017, Texas Instruments Incorporated
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7.8.1 Jitter and VOD results: Case 1 at 6 Gbps

et et 2B bife DWW RS B IO T

| TOHE-12E: 29.0 fm DJCE-8: 3.3 p8 | Rirms): 1498 ps | 2y %M ops e BS.dps Rb(rms): 1.0 ps | Belip

| PdiE-E:  4B0fs Ddlprpd: ST ps MO W0 fs | PJE-S: BOs  DOpp): B335 DOD:  B0Ofs .ﬁJ

£ PJrRE): e FSldi-od 5.7 ps | Pdirmeiz 140 Te IShMp-py B8.Y o |
TJ DJ RJ Eye Eye Eye TJ DJ RJ Eye Eye Eye

(1e-12) (o-0) (rms) Amplitude Width Opening (le-12) (c-0) (rms) Amplitude Width Opening
ps ps ps mvV ps (mV) ps ps ps mvV ps (mV)
29 3.3 1.88 412.4 159.2 350.52 91.8 65.4 1.93 240 28.9 81.24
Figure 4. Test Point 1 Figure 5. Test Point 2

_"'U_c_'1_z_-1"z'):';_z.u'-q'e'\ DR 1500 RMmsi: 1.9 ps
B8 500 1 Blip=pl: 187 ps DD S.Eps
L Pidms): 13005 1sldo-p) 1380 0 —3
TJ DJ RJ Eye | Eye Eye TJ DJ RJ Eye Eye Eye
(1e-12) (o-0) (rms) Amplitude Width Opening (1e-12) (c-0) (rms) Amplitude Width Opening
ps ps ps mVv ps (mV) ps ps ps mV ps (mV)
42 15.9 1.91 788.8 141.3 | 623.02 39 12.7 1.92 557.1 149.7 | 459.62
Figure 6. Test Point 3 Figure 7. Test Point 4 With LVPES02
| S.7ps DR BBps  Rimen g | G
0.0 3 utpph: .7 8 0 00s el
Pd(rhs): 10012 [T T Y
TJ DJ RJ Eye Eye Eye
(1e-12) ps (o-0) ps (rms) ps Amplitude mV Width ps Opening (mV)
56.7 29.8 2 165.4 101 13.24

Figure 8. Test Point 4 Without LVPE802

Copyright © 2016—2017, Texas Instruments Incorporated

Submit Documentation Feedback

Product Folder Links: SN75LVPE802




SN75LVPE802
SLLSET1B ~JANUARY 2016—REVISED FEBRUARY 2017

13 TEXAS
INSTRUMENTS

www.ti.com

7.8.2 Jitter and VOD Results: Case 2 at 3 Gbps

Ite Dy Ratios 146 8res 1
Rifrusk:  1.89ps E

| PJ(E-D: BDO T2 B0z 300 fz

ﬁjﬁf’.ﬁi ﬁii | Pdirmsy: 180 fs I5hdio-e 501 oe
TJ DJ RJ Eye Eye Eye TJ DJ RJ Eye =~ Eye = Eye
(1e-12) | (o-0) (ms) | Amplitude | Width = Opening (1e-12) | (o-0) (ms) | Amplitude | Width | Opening
ps ps ps mv.  ps  (mV) ps ps ps mV ps (mV)
29.7 3.8 1.89 430.9 326 392.84 2.7 46.8 1.89 314.9 237 222.36
Figure 9. Test Point 1 Figure 10. Test Point 2

SO0 /s Pt Lenpths 255 bits

2000000 Ghfs  Pet Length: 256 bits iy

s S bits' D Ratios 118 Srev AL 00000 Ghfs Pt Latathi 356 v Rat 05 1418 Sres 11
| 1.8 Rdlreshs 1. | Setup 47.6 pa DaCE-8%: 0.3 ps Rdcrmsd: 1.9 ps | 4
|PiEB: 07z OGep: Baps DR BSps ﬁ.l\ Plisay  0.0s Ohdip-p): 3.0ps DGO 53pe
| Plirms): 200 {5 161d{p-p) 0.0 ps | Rifra=is  ZiNTR I I e
(19_12) (6-6) (rmS) Amplltude Width Opening (19-12) (6-6) (l’mS) Amplltude Width Opening
ps ps ps mV ps (mV) ps ps ps mv ps (mV)
306 12.8 1.96 714.5 321 611.62 47.9 20.3 1.99 615.3 305.0 463.42
Figure 11. Test Point 3 Figure 12. Test Point 4 With LVPE802
it Rater 2.000000 6h/s D Ratior B Gres T J
THAEAZ): ABEps DUl Rlirasic 1.9 ps )
Pdia-5)y 401 Lol 2P
L Pdres): 2418 I151d0e-pd 103.6 o —
TJ DJ RJ Eye Eye Eye
(1e-12) ps (o-0) ps (rms) ps Amplitude mV Width ps Opening (mV
128.6 101.8 1.96 258.8 118 122.26
Figure 13. Test Point 4 Without LVPE802
12 Submit Documentation Feedback Copyright © 2016-2017, Texas Instruments Incorporated
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7.8.3 Jitter and VOD Results: Case 3 at 1.5 Gbps

L 0000 Ghis |wg,. i  Bit Rate: M s v Rat lo: 1216
TMIEI2): Maps M'g: 1.4 ?f‘w mﬁ?”??ﬁ‘% .?E-I THIE-2): BT.5 b5 '. M?;i EE B%M M'ﬁﬁé‘%‘fxﬁ
PUES:  0.05 | DMppy S@ps  BOD: 100 15 : CPMER: 30ds | DDl a2Aps | DCD: 800 15
CPJirws): 250 fs 151atp-p) 5.8 65 il | Pdirmsd: 3900 ISkito-p) 41715
TJ DJ RJ Eye Eye Eye TJ DJ RJ Eye Eye Eye
(1e-12) (o-0) (rms) Amplitude Width Opening (1e-12) (o-0) (rms) Amplitude Width Opening
ps ps ps mv Lps  (mV) ps ps ps mv Lps  (mV)
34.3 34 2.26 448 659 417.28 67.5 38.6 211 363.4 595 318.48

Figure 14. Test Point 1

Figure 15. Test Point 2

Figure 16. Test Point 3

THIE-123 "144 e w:s%) 3. zﬁ- g ﬁ?mﬁﬁﬂm .?ﬁJ ; . : .
; 2 = = i b (Bit Bater 1.S0000Gi/s Pat Lemgth: St Divstis: e gnerfl |
PUED: Sufe | OMEor SR M SiE g TUIET: S1.3p  DNEE: N.Sps | RKmeks d2ps | =0
PI(E-3): @0fs | DONpp) TGps | OO 5.7 ps el
TJ DJ RJ Eye Eye Eye | Pdermed: 290 s Bldo0) 185 |
(1e-12) (o-0) (rms) Amplitude Width Opening TJ DJ RJ Eye Eye Eye
ps ps ps mv ps (mV) (1e-12) (0-0) (rms) Amplitude Width Opening
44.9 13.2 2.31 753.1 649 604.02 ps DS ps mv DS (mv)
57.3 215 2.62 672.8 632 442.42

Figure 17. Test Point 4 With LVPE802

5

C g mJ(p—q:;e e %ﬁ“” ‘f?p:s m
Plirmaiy W e ISEfoeny B8 8 o
TJ DJ RJ | Eye Eye Eye
(1e-12) ps (o-0) ps (rms) ps Amplitude mV Width ps Opening (mV)
113.3 81.9 2.3 322.8 493 217.48

Figure 18. Test Point 4 Without LVPE802
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7.8.4 Jitter and VOD Results: Case 4 at 8 Gbps

Figure 21 Test Point 3 and Figure 22 Test Point 4 were taken without pre-emphasis.

TJ DJ RJ Eye Eye Eye TJ DJ RJ Eye Eye Eye
(1e-12) (0-0) (rms) Amplitude Width Opening (1e-12) (0-0) (rms) Amplitude Width Opening
ps ps ps mV ps (mV) ps ps ps mV ps (mV)

14.4 10.1 0.31 580 108 274 78.1 68.9 0.67 310 45 48

Figure 19. Test Point 1

Figure 20. Test Point 2

TJ DJ RJ Eye Eye Eye
(1e-12) (o-0) (rms) Amplitude Width Opening
ps ps ps mV ps (mV)

30.6 23.6 0.51 406 86 292

Figure 21. Test Point 3

TJ DJ RJ Eye Eye Eye
(1e-12) (0-0) (rms) Amplitude Width Opening
ps ps ps mV ps (mV)

34.4 26.8 0.56 262 85 95

Figure 22. Test Point 4
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8 Detailed Description

8.1 Overview

The SN75LVPES8O02 is a dual channel equalizer and redriver. The device operates over a wide range of signaling
rates, supporting operation from DC to 8 Gbps. The wide operating range supports SATA Gen 1, 2, 3 (1.5 Gbps,
3.0 Gbps, and 6.0 Gbps respectively) as well as PCI Express 1.0, 2.0, 3.0 (2.5 Gbps, 5.0 Ghps, and 8.0 Gbps).
The device also supports SATA Express (SATA 3.2) which is a form factor specification that allows for SATA and
PCI Express signaling over a single connector.

8.2 Functional Block Diagram

GND[3,13,18]
|
Veg=1.7 VTYP
RT
RX1P [1] TX1P [15]
a
= 9
RT =N <
N D
RXIN [2] B TXIN [14]
L
Fo
g0
Qw Ves
RT
TX2N [4] e RX2N [12]
= @
[] N
2 s RT
a =
TX2P [5] s RX2P [11]
o G
9%
DEW1 [16] °a
DEW2 [6] CTRL
EQ1[17] DE1[9] VCC[10,20]
EQ2[19] DE2[8]
EN[7]
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8.3 Feature Description

8.3.1 SATA Express

SATA Express (sometimes SATAe) is an electro-mechanical standard that supports both SATA and PCI Express
storage devices. SATAe is standardized in the SATA 3.2 standard. The standard is concerned with providing a
smooth transition from SATA to PCle storage devices. The standard provides for standardized cables and
connectors, and muxes the PCle and SATA lanes at the host side so that either SATA compliant or PCle
compliant devices may operate with a host.

SATAe provides support for SATAL, SATA2 and SATA3 devices (operating from 1.5 Gbps to 6.0 Ghps), as well
as PClel, PCle2 and PCle3 devices (operating from 2.5 Gbps to 8.0 Gbps).

Copyright © 2016-2017, Texas Instruments Incorporated Submit Documentation Feedback 15
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Feature Description (continued)

The SN75LVPES802 provides for equalization and re-drive of a single channel input signal complying with any of
the SATA or PCle standards available with SATAe.

The SATAe standard provides for a mechanism for a host to recognize and detect whether a SATA or PCle
device is plugged into the host. See the Typical SATA Application section for the details of the SATA Express
Interface Detect operation.

8.3.2 Receiver Termination

The receiver has integrated terminations to an internal bias voltage. The receiver differential input impedance is
nominally 100 Q, with a £15% variation.

8.3.3 Receiver Internal Bias

The SN75LVPES8O02 receiver is internally biased to 1.7 V, providing support for AC coupled inputs.

8.34

The SN75LVPEB02 incorporates programmable equalization. The EQ input controls the level of equalization that
is used to open the eye of the received input signal. If the EQ input is left open, or pulled LO, 6 dB (at 3 GHz) of
equalization is applied. When the EQ input is HIGH, the equalization is set to 13 dB (again at 3 GHz). Table 1
shows the equalization values discussed.

Input Equalization

Table 1. EQ and DE Settings

CH1 OR CH2 EQUALIZATION | CH1 OR CH2 EQUALIZATION CH1 OR CH2 DE-EMPHASIS
EQ1 OR EQ2 dB dB DE1 OR DE2 dB
(at 6 Gbps) (at 8 Gbps) (at 6 Gbps)
NC (default) 0 0 NC (default) -4
0 6 7 0 0
1 13 15 1 -2

8.3.5 0OOB/Squelch

The SN75LVPES802 receiver incorporates an Out-Of-Band (OOB) detection circuit in addition to the main signal
chain receiver. The OOB detector continuously monitors the differential input signal to the device. The OOB
detector has a 50-mVpp entry threshold. If the differential signal at the receiver input is less than the OOB entry
threshold, the device transmitter transitions to squelch. The SN75LVPEB02 enters squelch within 5 ns of the
input signal falling below the OOB entry threshold. The SN75LVPES802 continues to monitor the input signal while
in squelch. While in squelch, if the OOB detector determines that the input signal now exceeds the 90 mVpp exit
threshold, the SN75LVPE802 exits squelch within 5 ns.

toog2 —™

Figure 23. OOB Enter and Exit Timing Receiver Input Termination Is Disabled

When the SN75LVPE802 enters squelch state the transmitter output is squelched. The transmitter non-inverting
(TX+) output and the transmitter inverting output (TX-) are both driven to the transmitter nominal common mode
voltage which is 1.7 V.
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8.3.6 Auto Low Power

The SN75LVPES801 also includes an Auto Low Power Mode (ALP). ALP is entered when the differential input
signal has been less than 50 mV for > 10 ps. The device enters and exits Low Power Mode by actively
monitoring the input signal level. In this state the device selectively shuts off internal circuitry to lower power by >
90% of its normal operating power. While in ALP mode the device continues to actively monitor input signal
levels. When the input signal exceeds the OOB exit threshold level, the device reverts to the active state. Exit
time from Auto Low Power Mode is < 50 ns (max).

| | |
RX1,2P | | |
| D_:_ VCMRX
) —_——_—— -
|
RX1,2N | : |

AutoLPgnTRy — POwer Saving
Mode

Figure 24. Auto Low Power Mode Entry and Exit Timing

8.3.7 Transmitter Output Signal

The SN75LVPES802 differential output signal is 650 mVpp when de-emphasis is disabled (DE input is open or
pulled low).

8.3.8 Transmitter Common Mode
The SN75LVPES802 transmitter common mode output is setto 1.7 V.

8.3.9 De-Emphasis

The SN75LVPEB02 device provides the de-emphasis settings shown in Table 2. De-emphasis control is
independent for each channel, controlled by the DE1 and DE2 pin settings as shown in Table 2. The reference
for the de-emphasis settings available in the device is the transition bit amplitude for each given configuration;
this transition bit amplitude is different at 0 dB than the —2-dB and —4-dB settings by design. DEW1 and DEW2
control the DE durations for channels one and two, respectively. Table 2 lists the recommended settings for
these control pins. Output de-emphasis is capable of supporting FR4 trace at the output anywhere from 2 in. (5.1
cm) to 12 in. (30.5 cm) at SATA 3G/6G speed.

Table 2. TX and Rx EQ and DE Pulse-Duration Settings

DEW1 OR DEW2 DEVICE FUNCTION — DE WIDTH FOR CH1/CH2
0 De-emphasis pulse duration, short
1 (default) De-emphasis pulse duration, long

8.3.10 Transmitter Termination

The SN75LVPES802 transmitter includes integrated terminations. The receiver differential output impedance is
nominally 100 Q, with a < 22% variation.

Copyright © 2016-2017, Texas Instruments Incorporated Submit Documentation Feedback 17
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8.4 Device Functional Modes

8.4.1 Low-Power Mode

There are two low-power modes supported by the SN75LVPE802 device, listed as follows:
1. Standby mode (triggered by the EN pin, EN = 0 V)

— The enable (EN) pin controls th low-power mode. Pulling this pin LOW puts the device in standby mode
within 2 ps (max). In this mode, the device drives all its active components to their quiescent level, and
differential outputs Hi-Z (open). Maximum power dissipation in this mode is 5 mW. Exiting from this mode
to normal operation requires a maximum latency of 5 ps.

2. Auto low-power mode (triggered when a given channel is in the electrically idle state for more than 100 ps
and EN = VCC)

— The device enters and exits low-power mode by actively monitoring the input signal (V|p,.,) level on each
of its channels independently. When the input signal on either or both channels is in the electrically idle
state, that is, Vipp, < 50 mV and stays in this state for > 100 ps, the associated channel enters into the
low-power state. In this state, output of the associated channel goes to VCM and the device selectively
shuts off some circuitry to lower power by > 80% of its normal operating power. Exit time from the auto
low-power mode is < 50 ns.

18 Submit Documentation Feedback Copyright © 2016-2017, Texas Instruments Incorporated
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9 Application and Implementation

NOTE
Information in the following applications sections is not part of the TI component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

9.1 Application Information

The SN75LVPEB02 can be used for SATA applications as well as SATA Express applications. The device
supports SATA Genl, Gen2, and Gen3 applications with data rates from 1.5 to 6 Gbps. The built-in equalization
circuits provide up to 13 dB of equalization at 3 GHz. This equalization can support SATA GEN2 (3 Gbps)
applications over up to 50 inches of FR-4 material. The same 13 dB equalizer is suited to SATA Gen3 (6 Gbps)
applications up to 40 inches of FR4.

In addition to SATA applications, the SN75LVPE802 can support SATA Express applications. SATA Express
provides a standardized interface to support both SATA (Genl, Gen2, and Gen3) and PCI Express (PCle 1, 2
and 3).

All applications of the SN75LVPE802 share some common applications issues. For example, power supply
filtering, board layout, and equalization performance with varying interconnect losses. Other applications issues
are specific, such as implementing receiver detection for SATA Express applications. The Typical Application
examples demonstrate common implementations of the SN75LVPE802 supporting SATA, as well as SATA
Express applications.

9.2 Typical SATA Application

This typical application describes how to configure the EQ, DE, and DEW configuration pins of the
SN75LVPEB02 device based on board trace length between the SATA Host and the SN75LVPE802 and the
SN75LVPEB02 and SATA Device. Actual configuration settings may differ due to additional factors such as
board layout, trace widths, and connectors used in the signal path.

Copyright © 2016-2017, Texas Instruments Incorporated Submit Documentation Feedback 19
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Typical SATA Application (continued)
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(1) Place supply caps close to device pin

(2) EN can be left open or tied to supply when no external control is implemented

(3) Output de-emphasis selection is set at -3 dB, EQ at 7 dB and DE width for SATA l/II/lll operation for both channels.
(4) Actual EQ/DE/DE width settings will depend on device placement relative to host and SATA connector.

Figure 25. Typical Device Implementation

9.2.1 Design Requirements

Typically, system trace length from the SATA host to the SN75LVPE802 device and trace length from the
SN75LVPES802 device to a SATA device differ and require different equalization and de-emphasis settings for the
host side and device side.

For example:
» A system with a 6-inch trace from the SN75LVPE802 device to a SATA host may set EQ1 (Rx1+) to 7 dB,
and DE2 (Tx2+) to —2 dB and DEW?2 (Tx2+) to long pulse duration.

» The same system with a 1-inch trace from the SN75LVPEB02 device to a SATA HDD may set EQ2 (Rx2+) to
0 dB, and DE1 (Tx1+) to 0 dB and DEW1 (Tx1+) to short pulse duration.

Refer to  Application Curves for recommended EQ, DE and DEW settings based on trace length. It is highly
recommended to add both pullup- and pulldown-resistor options in the layout to fine-tune the settings if needed.
Input Signal Characteristics:

» Data Rate: 6 Gbps

* Pattern: PRBS7

* No pre-emphasis

» Signal amplitude: 500 mVpp

» 18-inch SMA cable from test equipment to input and output trace

20 Submit Documentation Feedback Copyright © 2016-2017, Texas Instruments Incorporated
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Typical SATA Application (continued)
Lecroy PERT3 SN75LVPE802 25-GHz Scope

TPL P2 TP3 TP4

Figure 26. Measurement Set-up

9.2.2 Detailed Design Procedure

9.2.2.1 Equalization Configuration

Each differential input of the SN75LVPE802 device has programmable equalization in the front stage. The
equalization setting is shown in Table 1. The input equalizer is designed to recover a signal even when no eye is
present at the receiver and effectively supports FR4 trace input from 3 inches to greater than 24 inches at SATA
6 Gbps speed.

9.2.3 De-emphasis Configuration

The SN75LVPES802 device provides the de-emphasis settings shown in Table 1 and Table 2. TX and Rx EQ and
DE Pulse-Duration Settings. De-emphasis is controlled independently for each channel and is set by the DEL1,
DE2, DEW1 and DEW?2 pins of the SN75LVPEB802 device.
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Typical SATA Application (continued)
9.2.4 Application Curves

Typical application curves correspond to SATA application at 6 Ghps.

9.2.4.1 SN75LVPE802 Equalization Settings for Various Input Trace Length

Input Trace Length = 3 in.
EQ1, EQ2 Setting = NC (0 dB)

Figure 27. Input Eye (TP2)

B o

Input Trace Length = 3 in.
EQ1, EQ2 Setting = NC (0 dB)

Figure 28. Output Eye (TP4)

Input Trace Length = 6 in.
EQ1, EQ2 Setting = 0 (7 dB)

Figure 29. Input Eye (TP2)

e e e N e i D o

Input Trace Length = 6 in.
EQ1, EQ2 Setting = 0 (7 dB)

Figure 30. Output Eye (TP4)

Input Trace Length =12 in.
EQ1, EQ2 Setting = 0 (7 dB)

Figure 31. Input Eye (TP2)
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Input Trace Length =12 in.
EQ1, EQ2 Setting = 0 (7 dB)

Figure 32. Output Eye (TP4)
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Typical SATA Application (continued)

Input Trace Length = 24 in.
EQ1, EQ2 Setting = 0 (7 dB)

Figure 33. Input Eye (TP2)

Input Trace Length = 24 in.
EQ1, EQ2 Setting = 0 (7 dB)

Figure 34. Output Eye (TP4)

Input Trace Length = 36 in.
EQ1, EQ2 Setting = 1 (14 dB)

Figure 35. Input Eye (TP2)

e =

Input Trace Length = 36 in.
EQ1, EQ2 Setting = 1 (14 dB)

Figure 36. Output Eye (TP4)

Input Trace Length = 48 in.
EQ1, EQ2 Setting =1 (14 dB)

Figure 37. Input Eye (TP2)

Input Trace Length = 48 in.
EQ1, EQ2 Setting = 1 (14 dB)

Figure 38. Output Eye (TP4)
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Typical SATA Application (continued)

9.2.4.2 SN75LVCP802 De-emphasis Settings For various Output Trace Lengths

B s o T}

Output Trace Length =0 in. DE, DE2 Setting = 0 (0 dB)
DEW1, DEW2 Setting = 0 (Short pulse duration)

Figure 39. Output Eye (TP4)

Output Trace Length = 3 in.
DEW1, DEW2 Setting = 0 (Short pulse duration)

DE, DE2 Setting = 0 (0 dB)

Figure 40. Output Eye (TP4)

Output Trace Length = 6 in. DE, DE2 Setting = 1 (-2 dB)
DEW1, DEW?2 Setting = 1 (Long pulse duration)

Figure 41. Output Eye (TP4)
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Output Trace Length =12 in. DE, DE2 Setting = 1 (-2 dB)
DEW1, DEW?2 Setting = 1 (Long pulse duration)

Figure 42. Output Eye (TP4)

Output Trace Length = 12 in.

DE, DE2 Setting = NC (-4 dB)

DEW1, DEW2 Setting = 1 (Long pulse duration)

Figure 43. Output Eye (TP4)
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9.3 SATA Express Applications
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Figure 44. SATAe Reference Schematic

9.3.1 Detailed Design Procedure

Figure 44 is a reference schematic of a SATAe implementation using the SN75LVPES802. With a SATAe design,
both SATA and PCI Express must be supported. SATAe supports both cabled and direct connections. Using a
cabled application as an example, the SATAe power connector includes an Interface Detect (IFDet, power
connector pin P4) signal that indicates whether a SATA client or a PCle client is connected.

When the SATAe host determines that a PCle client is connected, the SATAe host performs receiver detection.
Receiver detection determines the presence of a client by detecting the load impedance. The transmitter
performs a common mode voltage shift, and measures the rate at which the voltage at the transmitter output
changes. The rate of change indicates if a client is present (fast charging when a low impedance load is present,
or slow charging when the load is open or high impedance). With the implementation in Figure 44, 330-Q
pulldowns have been inserted between the host and the SN75LVPE802. The pulldown resistors indicate to the
host that a client is present. While an actual client would be expected to have an active load of 50 Q single
ended, the 330 Q is chosen here to meet two requirements. The 330 Q is low enough to force the SATAe host to
decide that a receiver is present, while also high enough to only marginally affect the load when the
SN75LVPES802 is active, and presenting a 50-Q load. With the 50 Q and 330 Q are both present, the parallel
combination of 43 Q is satisfactory for most applications.

Assuming that the SATAe host has detected (via IFDet) that a SATA client is present, the SATAe host
communicates with the client via the SN75LVPE802. The SATA standard does not have a receiver detection
mode as is present in PCle. A SATA host does use OOB signaling to communicate identification information. The
SN75LVPESBO02 incorporates an OOB detector in order to support OOB signaling through the device. The OOB
detector drives a squelch circuit on the SN75LVPE802 output transmitter. (See OOB/Squelch for more details on
the OOB/Squelch circuitry.)

Copyright © 2016-2017, Texas Instruments Incorporated Submit Documentation Feedback 25
Product Folder Links: SN75LVPE802



13 TEXAS
INSTRUMENTS
SN75LVPES802

SLLSET1B —JANUARY 2016—REVISED FEBRUARY 2017 www.ti.com

SATA Express Applications (continued)

Returning to Figure 44, there is a 200-nF AC coupling capacitors on the device or client side of the interface.
These capacitors allow interfacing to both SATA and PCle clients. In the case of a PCle client, the 200 nF is
within the acceptable range for all PCle devices. When a SATA client is present, the 200 nF capacitor has little
effect on the overall link, as it appears in series with the 12-nF (max) AC coupling capacitor incorporated into the
SATA client. The 200 nF in series with the 12 nF presents an effective capacitance of 11.3 nF, as expected less
than the 12-nF maximum permitted.

9.3.2 PCle Applications

PCle-only applications are implemented in a manner very similar to SATA Express applications as covered in
Detailed Design Procedure. Looking at Figure 45 and comparing it to the SATA Express application in Figure 8
20 SATAe Reference Schematic, a single change is noted. For PCle applications the 220 nF AC-coupling
capacitors on the Host-to-Device link are relocated from the Device side of the connector to the Host side. No
other changes are required.

Connector

Host 330 330
Controller Ul VCC

|> — | H RX1P vee
H 220nF RXIN EQ2 |——

LT L Jenwo GND
H TX2N EQL|l— =
[ Device
1 TX2P DEWL|— e
— 1pew? TX1P H 220nF
— &N TXIN I I i

——|pE2 awo A L
220nF [

vee — pm1 RX2N | |
L— vee RX2P I I 220nF

SN75LVPE802
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Figure 45. SN75LVPEB02 PCle Reference Schematic

10 Power Supply Recommendations

The design of SN75LVPES802 device is for operation from one 3.3-V supply. Always practice proper power supply
sequencing procedure. Apply VCC first, before application of any input signals to the device. The power down
sequence is in reverse order.
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11 Layout

11.1 Layout Guidelines

24"
SATA Host Redriver I_‘I cosrﬁgét o
— — [ |
16" 8"
Redriver on Motherboard
24"
SATA Host
l—_ ——= Redriver L
Main Board
T - _
| Dock Board
- - -
b > . SATA
16" 8 connector

Redriver on Dock Board
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(1) Trace lengths are suggested values based on Tl spice simulations (done over programmable limits of input EQ and
output de-emphasis) to meet SATA loss and jitter spec.
Actual trace length supported by the LVPEB02 may be more or less than suggested values and will depend on board
layout, trace widths and number of connectors used in the SATA signal path.

Figure 46. Trace Length Example for LVPES802
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11.2 Layout Example

Figure 47. Example Layout
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12 Device and Documentation Support

12.1 Receiving Notification of Documentation Updates

To receive naotification of documentation updates, navigate to the device product folder on ti.com. In the upper
right corner, click on Alert me to register and receive a weekly digest of any product information that has
changed. For change details, review the revision history included in any revised document.

12.2 Community Resources

The following links connect to TI community resources. Linked contents are provided "AS IS" by the respective
contributors. They do not constitute Tl specifications and do not necessarily reflect TI's views; see TI's Terms of
Use.

TI E2E™ Online Community TlI's Engineer-to-Engineer (E2E) Community. Created to foster collaboration
among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore ideas and help
solve problems with fellow engineers.

Design Support TlI's Design Support Quickly find helpful E2E forums along with design support tools and
contact information for technical support.

12.3 Trademarks

E2E is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.

12.4 Electrostatic Discharge Caution

‘ These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘%'\ during storage or handling to prevent electrostatic damage to the MOS gates.

12.5 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.

13 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

® 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.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® 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/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish 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 TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

Addendum-Page 1

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
I Drawing Qty @ (6) (3) (4/5)
SN75LVPE802RTJR ACTIVE QFN RTJ 20 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR 0to 85 LVP802
& no Sh/Br)
SN75LVPE802RTJT ACTIVE QFN RTJ 20 250 Gg[een s(l;/%H)s CU NIPDAU Level-2-260C-1 YEAR 0to 85 LVP802
no r
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In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
i |
& go W
Reel | | l
Diameter
Cavity +‘ A0 M
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
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QfSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 8
T
A
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
SN75LVPE802RTJR QFN RTJ 20 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
SN75LVPE802RTJIT QFN RTJ 20 250 180.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS
At
4
-
// S
/\g\ /)i\
. 7
\ /
. P -
e e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN75LVPE802RTJR QFN RTJ 20 3000 367.0 367.0 35.0
SN75LVPE802RTJT QFN RTJ 20 250 210.0 185.0 35.0

Pack Materials-Page 2



MECHANICAL DATA

RTJ (S—PWQFN—=N20) PLASTIC QUAD FLATPACK NO—LEAD
e
8]
15 ‘ "
\
‘ 10
16
_ . o] 415
Q 3,85
20
6
Pin 1 Index Area /

Top and Bottom

1 5

¢ 0,20 Nominal

0,80 Lead Frame

00 | oo .
(N\[0,08(|C f j ? ‘ Seating Plane

: : 0,05
Seating Height === C
’ g 0,00 .
1 5

e

JUUUU

=

s 1
THERMAL PAD
20 D (G
|
) a
SIZE AND SHAPE
= SHOMN ON SEPARATE SHEET —
7 =

|
(L[] =
15 J 11
0,30
20X 0.18

0,10 W[C[A]B]
Bottom View 0,05M|C

4205505 /F 07,/11

NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5-1994.
B. This drawing is subject to change without notice.
C. QFN (Quad Flatpack No-Lead) package configuration.
D. The package thermal pad must be soldered to the board for thermal and mechanical performance.
E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
ﬁ Check thermal pad mechanical drawing in the product datasheet for nominal lead length dimensions.
wi3 TExAs
INSTRUMENTS

www.ti.com



THERMAL PAD MECHANICAL DATA

RTJ (S—PWQFN-N20) PLASTIC QUAD FLATPACK NO-LEAD
THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the

PCB can be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be
attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the
integrated circuit (IC).

For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA271. This document is available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

PIN 1 INDICATOR 0,65
c030  __ 1 . fzoxm
JUPUU__
o T
rEY e
2,15+0,10 g + /—E—Exposed Thermal Pad
l 16—3 i 1o
(L[]

< 2,15+£0,10 —»|

Bottom View

Exposed Thermal Pad Dimensions

4206256-3/V  05/15

NOTE: All linear dimensions are in millimeters
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LAND PATTERN DATA

RTJ (S—PWQFN—N20) PLASTIC QUAD FLATPACK NO—-LEAD

Example Stencil Design

Example Board Layout 0125 (-Il:lholic:le( E)tencil

|<-—|—16x0,5

o U U U U { Ro1105;}gg
©)

1

O:I
O ] 28 48

1

]

N

(00pod

48 .

j—— 0,23 |<-—I—1 6x0,5

i

013 J 4X(’),9

2,85 4,75

1000

1 4x0,9 I=—

100

2,85
4,75

(70% Printed Solder Coverage by Area)

,/ Non Solder Mask Defined Pad N Example Via Layout Desigr)
! Via layout may vary depending

on layout constraints
(Note D, F)

Example N~ 2,15 == _—5x90,3

Solder Mask Opening .
(Note F) ‘—L—O &
1,5 0.7 2,15
Example ] -f_ ’
Pad G t
foemr Lo | o

’1——| t 0,75
15

4207065-3/N  03/15

0,07
“\AII Around

NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, Quad Flat—Pack
Packages, Texas Instruments Literature No. SLUA271, and also the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>.

E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.

F. Customers should contact their board fabrication site for recommended solder mask tolerances and via tenting
recommendations for vias placed in the thermal pad.
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IMPORTANT NOTICE

Texas Instruments Incorporated (TI) reserves the right to make corrections, enhancements, improvements and other changes to its
semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest issue. Buyers
should obtain the latest relevant information before placing orders and should verify that such information is current and complete.

TI's published terms of sale for semiconductor products (http://www.ti.com/sc/docs/stdterms.htm) apply to the sale of packaged integrated
circuit products that Tl has qualified and released to market. Additional terms may apply to the use or sale of other types of Tl products and
services.

Reproduction of significant portions of Tl information in Tl data sheets is permissible only if reproduction is without alteration and is
accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such reproduced
documentation. Information of third parties may be subject to additional restrictions. Resale of Tl products or services with statements
different from or beyond the parameters stated by Tl for that product or service voids all express and any implied warranties for the
associated TI product or service and is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Buyers and others who are developing systems that incorporate Tl products (collectively, “Designers”) understand and agree that Designers
remain responsible for using their independent analysis, evaluation and judgment in designing their applications and that Designers have
full and exclusive responsibility to assure the safety of Designers' applications and compliance of their applications (and of all Tl products
used in or for Designers’ applications) with all applicable regulations, laws and other applicable requirements. Designer represents that, with
respect to their applications, Designer has all the necessary expertise to create and implement safeguards that (1) anticipate dangerous
consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that might cause harm and
take appropriate actions. Designer agrees that prior to using or distributing any applications that include TI products, Designer will
thoroughly test such applications and the functionality of such Tl products as used in such applications.

TI's provision of technical, application or other design advice, quality characterization, reliability data or other services or information,
including, but not limited to, reference designs and materials relating to evaluation modules, (collectively, “TI Resources”) are intended to
assist designers who are developing applications that incorporate Tl products; by downloading, accessing or using Tl Resources in any
way, Designer (individually or, if Designer is acting on behalf of a company, Designer's company) agrees to use any particular TI Resource
solely for this purpose and subject to the terms of this Notice.

TI's provision of Tl Resources does not expand or otherwise alter TI's applicable published warranties or warranty disclaimers for Tl
products, and no additional obligations or liabilities arise from TI providing such Tl Resources. Tl reserves the right to make corrections,
enhancements, improvements and other changes to its Tl Resources. Tl has not conducted any testing other than that specifically
described in the published documentation for a particular TI Resource.

Designer is authorized to use, copy and modify any individual Tl Resource only in connection with the development of applications that
include the TI product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE
TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of TI Resources may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

TI RESOURCES ARE PROVIDED “AS I1S” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS. TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY DESIGNER AGAINST ANY CLAIM,
INCLUDING BUT NOT LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF
PRODUCTS EVEN IF DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL Tl BE LIABLE FOR ANY ACTUAL,
DIRECT, SPECIAL, COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN
CONNECTION WITH OR ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER Tl HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Unless Tl has explicitly designated an individual product as meeting the requirements of a particular industry standard (e.g., ISO/TS 16949
and ISO 26262), Tl is not responsible for any failure to meet such industry standard requirements.

Where TI specifically promotes products as facilitating functional safety or as compliant with industry functional safety standards, such
products are intended to help enable customers to design and create their own applications that meet applicable functional safety standards
and requirements. Using products in an application does not by itself establish any safety features in the application. Designers must
ensure compliance with safety-related requirements and standards applicable to their applications. Designer may not use any Tl products in
life-critical medical equipment unless authorized officers of the parties have executed a special contract specifically governing such use.
Life-critical medical equipment is medical equipment where failure of such equipment would cause serious bodily injury or death (e.qg., life
support, pacemakers, defibrillators, heart pumps, neurostimulators, and implantables). Such equipment includes, without limitation, all
medical devices identified by the U.S. Food and Drug Administration as Class Ill devices and equivalent classifications outside the U.S.

Tl may expressly designate certain products as completing a particular qualification (e.g., Q100, Military Grade, or Enhanced Product).
Designers agree that it has the necessary expertise to select the product with the appropriate qualification designation for their applications
and that proper product selection is at Designers’ own risk. Designers are solely responsible for compliance with all legal and regulatory
reguirements in connection with such selection.

Designer will fully indemnify Tl and its representatives against any damages, costs, losses, and/or liabilities arising out of Designer’s non-
compliance with the terms and provisions of this Notice.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2017, Texas Instruments Incorporated



Looking for pricing, stock, or lifecycle information?

Click below to explore more details on WIN SOURCE:

© View BN75LVPEB02RTJR on WIN SOURCE
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Cost Control Management
Shortage Management
Alternative Solution

Excess Inventory Management
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