Product '\_ Order Technical 2 Tools & Support & ZS%%‘?H

Folder o e Now Documents #N Software Community

i3 TEXAS

INSTRUMENTS HD35S3202
JAJSFJ7A —MAY 2018—-REVISED SEPTEMBER 2018

HD3SS3202 2F v+ RJVEEN2:1/1:2 USB3.ARINF T L oY IFIIF T
Y

1 BE 3 BE

. USB 3.1 Gen 18&UGen 25— ¥ EE T, USB HD3SS3202i%, ~ /L F 7L oY EIiEF v L F 7L o
Type-C™MIALRFARDINF TV YT RO W IF ]S » A0 FC, USB 3.1 Gen 1
NFTVoY - U= a ek BLUGen 27— #3[%HK— 1 5USB Type-C™7

- MIPI DSI/CSI-2 DPHY, LVDS. PCIE Gen I, Y b AL, DT A AL

SATA Express. SATALH#2
« HEE10GbpsTENE
+ 8GHz#%#BZ 5/L\\-3dBEENFIEIE

SELIZHEVY, IR—FBE- IR —NCER—PAL D T
T ¥ RNV DAY TF T HATNET,

. BNEHEEGGHZE) HD3SS3202{3PLH DT Fr s Sy 7« 2, v F T
_ JmAh—2 = -41dB T, O~2VO [AAHEERITE L, 5 K1800mVppd3EEIiE
_ 7 = -20dB IR COEBE BB E LB B ALE D EH A5 —
_ GRS = 2.40B TxART TV r—2ar TMELE T, 20T AR
_ SHAE = -8dB T % 7 BERE S | R EIE RGO 2RI

. 3917'3'[5] rv}ba—_jl/a_u_/j—_v}l/a—_jl/a.uj %i}] f:’)"C%JY’Z\‘/I/%‘%{Kﬁ?%&*ﬁéﬂé:&%{%%ﬁbiﬁ‘o
AAYF CDOTFNRARZIV NG EDT A HAT I T h~D S

© 0~2VORMEEBEZ YRk B/ NI SBINOYy #BIEEAETRLIC, Bl

© Vcci3.3VE10%DE—ER AT LT AT ET, BiER OB E T

- FIXRREEEEH: 0°C~70°C (HD3SS3202) 1.65MWATH (FEHEE) T, OENE AL D S v v b2 Y

- IXREESHA: -40°C~85C (HD3SS3202l) B RABHY, Ty N TR DT EE /7130.02uW

2 FFUb—t o () T

e USBType-CMIIALRTA B RERY

- FRUPYTPCHELU/ — FPC & Yt A AKX (H)

S __ HD3SS3202
: f’é I:/FO;I; -I\;(j———:/ Y HDacen0s | URFN (26) 2.60mmx1.80mm
. E=4. FLE (1) BEESNTOBHTRTO s —DITONTIL, BRI ®

’ BTSN,
e LybbyF -KRyIR
o RXYybI—=Y -tFaUTg - AAS

1EERE [ PR

BO+
BO-

A0+
AO-

f———1—=SEL

Bl+

Al+
Al-

C1+
Cl-

FEREROTIR DO W TORFFRATIR LU IO RN, ]G OBEEA R T2 H B TEEMICRIL TODb 0T, %4 2 ERR RGO #I L, www.ti.com THTITE, D
BRFIBESNET, TICIEROEMMERB LU Y IS OEEL UL IRFEVW L £ A, EERORGH2E ORTZIE, ST RO TGH A Z S RLIZSWET IS BV LET,

English Data Sheet: SLASEO1


http://www-s.ti.com/sc/techlit/SLASEO1.pdf
http://www.tij.co.jp/product/jp/hd3ss3202?qgpn=hd3ss3202
http://www.tij.co.jp/product/jp/HD3SS3202?dcmp=dsproject&hqs=pf
http://www.tij.co.jp/product/jp/HD3SS3202?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.tij.co.jp/product/jp/HD3SS3202?dcmp=dsproject&hqs=td&#doctype2
http://www.tij.co.jp/product/jp/HD3SS3202?dcmp=dsproject&hqs=sw&#desKit
http://www.tij.co.jp/product/jp/HD3SS3202?dcmp=dsproject&hqs=support&#community

I} TEXAS
INSTRUMENTS
HD3SS3202
JAJSFITA—MAY 2018—REVISED SEPTEMBER 2018 www.ti.com
Bx
L B s 8.3 Feature DESCHPtON. .........ceveveueereeierieeee s 9
2 T U8 e 8.4 Device Functional Modes.............coouniiuniinniinnin, 10
B B e 9 Application and Implementation ............c....c..... 11
4 WETER 9.1 Application Information............ccccceeviieeniiininieeennn. 11
5 Pin Configuration and FUNCLIONS ........c.cocevevenn.... gé ;ypica' Azp"catilons ---------------------------------------------- ig
6 SPECIfiCAtiONS ... > OYSIOMS EXAMPIES. vrvrrvvroo s
6.1 Absolute Maximum RAHNGS -.........oorooeeeererrrrrrerreee 10 Power Supply Recommendations ..................... 18
6.2 ESD RAUNGS.....vvereeereeeresseeerseeeeesseesseseesseesessseesssens 11 Layout............ s s e 18
6.3 Recommended Operating Conditions..... 111 Layout GUIdENiNeS .......coovvvirresinisnisisinae 18
6.4 Thermal Information........... 1%.2 Layout EXample ........cccooeviieeiinineieeceeneees 18
6.5 Electrical Characteristics 12 '?/§4XJSJUFﬂF:i}V%®ifﬂ3_F e 19
6.6 High-Speed Performance Parameters...................... 12.1 RXa AV BEFEMEZATHD T e 19
6.7 Switching Characteristics............cccoeeueeeeceveeerenenans 122 32274 UV =Z 19
6.8 Typical Characteristics.........ccoovveriieenieiieiiieiiesieane 12.3 R'EEH‘? ............... 19
7 Parameter Measurement Information .................. 12.4 FFERHEICBTDEEFE o 19
8 Detailed Description 12.5# Glossarz/ .......... S 19
8.1 OVEIVIEW ..o seeeeee e 13 AB=Iv Sl —V BEOESER o 19
8.2 Functional Block Diagram
4 RETIREE
BRFE S RBORFITLGTER L TCOET, TOUGETRIEITHEFERICHEC TOET,
201845 A EITOHLOMHEHT Page
e Changed lcc Max from 0.6MA 10 O.8IMA ... oo ittt e oottt e e e o e tb et e e e o st b et e e e e bbb et e e e e bbee e e e s abbeeeaesanbbeeeaeas 5

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com/product/hd3ss3202?qgpn=hd3ss3202
http://www.ti.com

13 TEXAS
INSTRUMENTS
HD35S3202

www.ti.com JAJSFJ7A —MAY 2018 —REVISED SEPTEMBER 2018

5 Pin Configuration and Functions
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Pin Functions

AT PIN NO. 110 DESCRIPTION
AOn 1 I/0 Port A, channel 0, high-speed negative signal
GND 2 G Ground
Vee 3 P 3.3-V power
Alp 4 110 Port A, channel 1, high-speed positive signal
Aln 5 I/0 Port A, channel 1, high-speed negative signal

Port select pin. To help with noise immunity, a 0.01 pF capacitor to GND on this pin is
: e e

H: Port A to Port C
Cin 7 110 Port C, channel 1, high-speed negative signal (connector side)
Cip 8 110 Port C, channel 1, high-speed positive signal (connector side)
COn 9 110 Port C, channel 0, high-speed negative signal (connector side)
COp 10 110 Port C, channel 0, high-speed positive signal (connector side)
Bln 11 110 Port B, channel 1, high-speed negative signal (connector side)
Blp 12 110 Port B, channel 1, high-speed positive signal (connector side)
BOn 13 110 Port B, channel 0, high-speed negative signal (connector side)
BOp 14 110 Port B, channel 0, high-speed positive signal (connector side)

Active-low chip enable. To help with noise immunity, a 0.01 pF capacitor to GND on this pin
OEn 15 | is suggested.

L: Normal operation

H: Shutdown
AOp 16 I/0 Port A, channel 0, high-speed positive signal

Copyright © 2018, Texas Instruments Incorporated 3
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6 Specifications

6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®

MIN MAX UNIT
Vee Supply voltage -0.5 4 \%
Differential 1/0 -0.5 2.5
Voltage - \%
Control pins -0.5 Vcet 0.5
Tstg Storage temperature —65 150 °C

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

6.2 ESD Ratings

VALUE UNIT
v Electrostatic Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001Y +2000 v
(ESD) | discharge Charged-device model (CDM), per JEDEC specification JESD22-C101 @ +500
(1) JEDEC document JEP155 states that 500-V HBM allows safemanufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safemanufacturing with a standard ESD control process.
6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)
MIN NOM MAX UNIT
Vee Supply voltage 3.3 3.6 \%
Vin Input high voltage (SEL, OEn pins) Vee \%
Vi Input low voltage (SEL, OEn pins) -0.1 0.8 \%
Vit High-speed signal pins differential voltage 1.8 Vop
Vem High speed signal pins common mode voltage 2 \%
. . . HD3SS3202RSV 70
Ta Operating free-air/fambient temperature °C
HD3SS3202IRSV -40 85
6.4 Thermal Information
HD3SS3202
THERMAL METRIC® RSV (VQFN) UNIT
16 PINS
Roia Junction-to-ambient thermal resistance 117.3 °C/W
Rojctop) Junction-to-case (top) thermal resistance 52.1 °C/W
Ross Junction-to-board thermal resistance 52.6 °C/W
Wit Junction-to-top characterization parameter 1.2 °C/W
ViR Junction-to-board characterization parameter 51.1 °C/W
Roc(bot) Junction-to-case (bottom) thermal resistance n/a °C/W

(1) For more information about traditional and new thermalmetrics, see the Semiconductor and IC Package ThermalMetrics application
report.

Copyright © 2018, Texas Instruments Incorporated
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6.5 Electrical Characteristics
over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Icc Device active current Vcc=3.3V,0En=0 0.5 0.8 mA
IsTon Device shutdown current Vce =3.3V, OEn = Ve 0.005 1 pA
Con Output ON capacitance to GND 0.6 pF
Corr Output OFF capacitance to GND 0.8 pF
Ron Output ON resistance VCE =33ViVew=0t02V; 5 8 Q
|o =-8 mA
On-resistance match between pairs of the Vee =33V;-0.35V=sV\ys235Y,
ARon ~ 0.7 Q
same channel lo =-8 mA
RELAT On On-resistance flathess Ron(MAX) — Vee = 3.3V —0.35 V S Vjy £ 2.35 V 1 o
- Ron(MIN)
liH,cTRL Input high current, control pins (SEL, OEn) HA
hcTrRL Input low current, control pins (SEL, OEn) HA
. . . VN = 2V for selected port, A and B
i s Input high current, high-speed pins with SEL = 0, and A and C with 1 LA
' [AX/BX/CX][p/n] _
SEL = V¢
. . . Vin = 2 V for non-selected port, C
liHs ;Zgyéggzlf%r]em' high-speed pins with SEL = 0, and B with 100 140| pA
P SEL = Ve @
| Input low current, high-speed pins 1 A
ILHS [AX/BX/CX][p/n] H
(1) There is a 20-kQ pull-down in non-selected port.
6.6 High-Speed Performance Parameters
PARAMETER TEST CONDITION MIN TYP MAX UNIT
f =0.3 MHz -0.4
f = 0.625 MHz -0.4
I Differential insertion loss f=25GHz -1.3 dB
f=4GHz -2.0
f=5GHz 2.4
BW —3-dB bandwidth 8 GHz
f =0.3 MHz -27
. . f=25GHz -11
R Differential return loss dB
f=4GHz -9
f=5GHz -8
f =0.3 MHz =77
. . . . f=25GHz -23
ORrRr Differential OFF isolation dB
f=4GHz -21
f=5GHz -20
f =0.3 MHz -82
. . f=25GHz -44
XTALK Differential crosstalk dB
f=4GHz -41
f=5GHz -41
Copyright © 2018, Texas Instruments Incorporated 5
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6.7 Switching Characteristics
PARAMETER MIN TYP MAX | UNIT

tpp Switch propagation delay (see K 4) | 80 ps
tsw on Switching time SEL-to-Switch ON (see Kl 3) 0.5 us
tsw oFF Switching time SEL-to-Switch OFF (see K 3) 0.5 us
sk INTRA Intra-pair output skew (see X 4) 6 ps
sk INTER Inter-pair output skew (see X 4) 20 ps

f =100 MHz 16 54

f =200 MHz 33 63

f =300 MHz 33 59

f = 400 MHz 33 57

f =500 MHz 33 56
tpp Average propagation delay, see & 1 f = 600 MHz 33 53 ps

f =700 MHz 33 50

f =750 MHz 33 50

f =800 MHz 33 50

f =900 MHz 31 50

f = 1000 MHz 30 50

6.8 Typical Characteristics
70

60

50MN~ ]

40

30

20

Average Prop Delay (ps)

10

—— Average Prop Delay

0 5E+8 1E+9 1.5E+9
Frequency (Hz)

K& 1. Average Propagation Delay vs Frequency
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7 Parameter Measurement Information

VCC
|
Rsc =50 Q
AXp iw»——Al\c Bxp/Cxp
: R.=50Q
RSC =50 Q |
Axn —’\N\/——A:\C T Bxn/Cxn
A f RL =50 Q
| =
SEL
K 2. Test Setup
50% | | 50%
|
SEL |
|
|
|
|
| 90% |
| |
| |
Vourt : :
I |
| |
| |
| |
|
| |
tsw on € ]

| | | | tsw oFrF

B 3. Switch On and Off Timing Diagram
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Parameter Measurement Information (continued)

2.6-V Max

VIN
oV
2.6-V Max

Vour
ov

VOUTp

VOUTn

BO/CO
Vour

B1/C1
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Kl 4. Timing Diagrams and Test Setup
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8 Detailed Description

8.1 Overview

The HD3SS3202 is a generic analog differential passive switch that can works for any high-speed interface
applications requiring a common mode voltage range of 0 to 2 V and differential signaling with differential
amplitude up to 1800 mVpp. It uses adaptive tracking to ensures the channel remain unchanged for the entire
common mode voltage range.

Excellent dynamic characteristics of the device allow high-speed switching with minimum attenuation to the
signal eye diagram with little added jitter. It consumes < 1.65 mW (typ) of power when operational and has a
shutdown mode exercisable by OEn pin resulting < .02 pW (typical).

8.2 Functional Block Diagram

BO+
BO-

A0+
AO-

Co+
Co-

—e SEL

Bl+
B1-

Al+
Al-

Cil+
Cil-

8.3 Feature Description

8.3.1 Output Enable and Power Savings

The HD3SS3202 has two power modes, active/normal operating mode and standby/shutdown mode. During
standby mode, the device consumes little current to save the maximum power. To enter standby mode, the OEn
control pin is pulled high through a resistor and must remain high. For active/normal operation, the OEn control
pin should be pulled low to GND.

HD3SS3202 consumes < 1.65 mW (typ) of power when operational and has a shutdown mode exercisable by
the OEn pin resulting < .02 pW (typ).

Copyright © 2018, Texas Instruments Incorporated 9
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8.4 Device Functional Modes

& 1. Port Select Control Logic®

PORT B OR PORT C CHANNEL CONNECTED TO PORT A CHANNEL
PORT A CHANNEL
SEL =L SEL =H
AOp BOp COp
AOn BOn COn
Alp Blp Clp
Aln Bln Cln

(1) The HD3SS3202 can tolerate polarity inversions for all differential signals on Ports A, B, and C. Take

care to ensure the same polarity is maintained on Port A versus Ports B/C.

10
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http://www.tij.co.jp/product/jp/hd3ss3202?qgpn=hd3ss3202
http://www.tij.co.jp

13 TEXAS
INSTRUMENTS
HD35S3202

www.tij.co.jp JAJSFJ7A —MAY 2018 —REVISED SEPTEMBER 2018

9 Application and Implementation

x

/:

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 HD3SS3202 is a generic 2-channel high-speed mux/demux type of switch that can be used for routing high-
speed signals between two different locations on a circuit board. The HD3SS3202 supports several high-speed
data protocols with a differential amplitude of <1800 mVpp and a common mode voltage of < 2 V, as with USB
3.1 and DisplayPort 1.2. The device has one select input (SEL) pin that can be controlled by an available GPIO
pin within a system or from a microcontroller.

The HD3SS3202 with its adaptive common mode tracking technology can support applications where the
common mode is different between the RX and TX pair. The two USB3.1 Type C connector applications show
both a host and device side. The cable between the two connectors swivels the pairs to properly route the
signals to the correct pin. The other applications are more generic because different connectors can be used.

Many interfaces require AC coupling between the transmitter and receiver. The 0201 capacitors are the preferred
option to provide AC coupling; 0402 size capacitors also work. Avoid the capacitors greater than 0402 and C-
packs. When placing AC coupling capacitors, symmetric placement is best. The designer should place them
along the TX pairs on the system board, which are usually routed on the top layer of the board.

The AC coupling capacitors have several placement options. Because the HD3SS3202 requires a bias voltage,
the designer must place the capacitors on one side of the switch. If they are placed on both sides of the switch, a
biasing voltage should be provided. &l 5 shows a few placement options. The coupling capacitors are placed
between the HD3SS3202 and endpoint. In this situation, the HD3SS3202 is biased by the system/host controller.

(] H B’E

Port B §
;M J== é Device/
é - Endpoint
System/Host port C — }—l m
controller o—

HD3SS3202

Port B
-

— i,_ Device/
vi

Port C | _
! Endpoint

- 9 Y @

K 5. AC Coupling Capacitors between HD3SS3202 TX and Endpoint TX

Connector

Copyright © 2018, Texas Instruments Incorporated 11
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Application Information (continued)

In & 6, the coupling capacitors are placed on the host transmit pair and endpoint transmit pair. In this situation,
the switch on top is biased by the endpoint and the lower switch is biased by the host controller.

v

Port B §
}E—H* é Device/
c Endpoint
P% Port C 8 H}—I— ’
System/Host o — }—l M
controller )
“D" Port B —
- * P
I

Port C ‘ Device/
\_/—I— al Endpoint
4H|—

Connector

2

K 6. AC Coupling Capacitors on Host TX and Endpoint TX

If the common mode voltage in the system is higher than 2 V, the coupling capacitors are placed on both sides of
the switch (shown in &l 7). A biasing voltage of < 2 V is required in this case.

Vaias -
? — - P
1o
Port B +=
| | J== é Device/
;bo | v N éﬂ Endpoint
System/Host BAs |4 Port C i j{
controller 9)
- | 8 Port B ~
< = P
— 3 .
Port C =l Devicel
\_/—I— S I En‘ point

Vgias can be GND
Capacitor and resistor values depend upon application.

K 7. AC Coupling Capacitors on Both Sides of Switch

12 Copyright © 2018, Texas Instruments Incorporated
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Application Information (continued)

The HD3SS3202 can be used with the USB Type C connector to support the connector’s flip ability. X 8
provides the generic location for the AC coupling capacitors for this application.

Down Facing Port Up Facing Port
~— TX1+ ) 7 RX1+/—
L
‘ TX+ TX1- - RX1- RX+
}1@ ™| |Rxit 5 5| 1 Txis| |Rx- M
S |Rx1 g 8| | a8
System/Host » — = g 18
) o o %)) Hub
Controller D | Tx24 o &) Rx2+| @
Rt é TX2 }7% g RX2 % = |
_ o o —
o [T R
— RX2+ L TXee]
RX2— TX2—|
— _/ \/H —

¥ 8. AC Coupling Capacitors for USB Type C

Copyright © 2018, Texas Instruments Incorporated 13
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9.2 Typical Applications

9.2.1 Down Facing Port for USB3.1 Type C

HD3SS3202
BO+ __”_A)_ SSTXp1
GND [FAL
BO- H A3 | ssTXn1 B12
SSTXp A0+ GND
co+ I B2 | ssTxp2 AL2
SSTXn AO- 83 GND
co- I SSTXn2 B1
SSRXp Al+ Il GND
B+ BI1f ssrRxp1
SSRXn Al- 810 L
USB Host OF B1— SSRXn1
n
A1l
Optional Cl+ SSRXp2
§10 kQ c1- 0] ssrxn2
AS
3.3V < 1
3 B5S
= > e cc2
- USB-C
0.1 pF 1
3.3V
cc
= Controller

K 9. Down Facing Port for USB3.1 Type C Connector

9.2.1.1 Design Requirements

The HD3SS3202 can be designed into many different applications. All the applications have certain requirements
for the system to work properly. The HD3SS3202 requires 3.3-V +10% V¢ rail. The OEn pin must be low for
device to work; otherwise, it disables the outputs. This pin can be driven by a processor. The expectation is that
one side of the device has AC coupling capacitors. 3 2 provides information on expected values to perform

properly.

5 2. Design Parameters

DESIGN PARAMETER VALUE
Vee 33V
AXp/n, BXp/n, CXp/n CM input voltage Oto2V
Control/OEn pin max voltage for low 0.8V
Control/OEn pin min voltage for high 20V
AC coupling capacitor 75 nF to 265 nF.
Rgias (B 9) when needed 100 kQ

9.2.1.2 Detailed Design Procedure

The HD3SS3202 is a high-speed passive switch device that can behave as a mux or demux. Because this is a
passive switch, signal integrity is important because the device provides no signal conditioning capability. The
device can support 1 to 2 inches of board trace and a connector on either end.

To design in the HD3SS3202, the designer needs to understand the following.

» Determine the loss profile between circuits that are to be muxed or demuxed.

» Provide clean impedance and electrical length matched board traces.

» Depending upon the application, determine the best place to put the 100-nF coupling capacitor.

» Provide a control signal for the SEL and OEn pins. It may be necessary to include a 0.01uF to GND on each
of these pins to help with noise immunity.

» See the application schematics on recommended decouple capacitors from V¢ pins to ground

14 Copyright © 2018, Texas Instruments Incorporated
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9.2.1.3 Application Curves

KX 10 shows the eye at the input of the HD3SS3202 and KX 11 at the output of the HD3SS3202.

Measurement Current
| Eve width[Time] an 91.0ps
Eye Height[Ampl] an 210mv

Acquisition
FullPattemn:
, 100my/
ov

oo %y | moomsne | i
10. Source 10 Gbps Eye Diagram

Eye/Mask
P s

K
]
8

Measurement Current
| Eve width[Time] A 846ps
Eye Height{Ampl] A 126mv

K 11. HD3SS3202 10 Gbps Output Eye Diagram

, 100my/
ov

’Ef Pos: 2403460 ns Clock/Divided

9.3 Systems Examples

9.3.1 Up Facing Port for USB3.1 Type C

HD3SS3202
“ ssoopt —|| BO+
GND a3
SSTXn1 Il BO-
B12 I
GND B2 " A0+ SSTXp
A2 SSTXp2 I co+
. 6 y A0- SSTXn
SSTXn2 ] Co-
B1
GND B11 Al+ SSRXp
SSRXP1 Bl+
1 610 AL SRTXn
SSRXn1 B1- USB Device
ALl OEn
SSRXp2 Cl+ Optional
A10 SEL — — — Controller
SSRXn2 c1-
<
10 kQ
A5
cc1 5’ 3.3V
BS <
cc2 GND o
USB-C =
0.1 pF
3.3

cc
Controller

K 12. Up Facing Port for USB3.1 USB Type-C Connector

Copyright © 2018, Texas Instruments Incorporated
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Systems Examples (continued)
9.3.2 PCIE/USB

HD3553202
BO+ 1 TXpl
BO H TXn1
TXp A0+
B1+ RXpl
TXn AO—-
B1- RXnl  pcle Connector
RXp Al+
\ 1
RXN Al— Co+ i TXp2
1
OEn Co 11 TXn2
PCIE/USB
SEL Cl+ RXp2
_Optional
C1-] RXn2
Controller USB Connector
10 kQ
3.3V 8
- >
L T GND__'_
I 0.1 uF 3.3V
13. PCIE Motherboard
9.3.3 PCIE/eSATA
HD3553202 PCIE Controller|
BO+ RXpl
BO- RXnl
TXp | AO+
B1+ TXpl
TXn 1 AO-
I B1- TXnl
RXp H Al+
RXn [ Al- co+ RXp2
MINI CARD OEn co- RXn2
mSATA Connector
Cl+ TXp2
Optional SEL
Controller Cl- TXn2
10 kQ eSATA Controller
3.3V 9
= > GND __|_
Io.l UF 33V

Kl 14. PCIE and eSATA Combo

16
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HD3SS53202
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Systems Examples (continued)

9.3.4

9.3.5

USB/eSATA

USB/eSATA Connector

TXp

TXn

RXp

RXn

Controller

Optional

10 kQ
3.3V

T
!

HD3553202 USB Controller
BO+ RXpl
BO RXn1
A0+
Bl+-4| I— TXpl
AO—-
B1I-+——— ™xn1
Al+
CO+ 4|
AL F Rxp2
OFn Cco- 4| |— RXn2
L 1+ ———— - ™p2
c-————{ ™n2
eSATA Controller
Q
O
> GND —-|_
33V

K 15. eSATA and USB 3.1 Combo Connector

MIPI Camera Serial Interface

CSI-2 RX Chipset

Controller

j|j 0.1 pF

HD3553202 CSI-2 Camera
BO+ DOp
BO— DOn
DOp A0+
B1+ CLKp
DOn AO-
B1-— CLKn
CLKp Al+
CO+
CLKn Al- bop
OEn co- pon
“optional SEL Cl+ CLKp
c1- CLKn
§ 10kQ CSI-2 Camera
Q
O
1 >

GND—-|_

K 16. CSI Camera Array

Copyright © 2018, Texas Instruments Incorporated
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10 Power Supply Recommendations

The HD3SS3202 does not require a power supply sequence. Tl recommends placing a 100nF de-coupling
capacitor at the device V¢ near the pin.

11 Layout

11.1 Layout Guidelines

11.2 Layout Example

Example 4 layer PCB Stackup

Top Layer 1 (Signal)

Inner Layer 2 (GND)

Inner Layer 3 (VCC)

Bottom Layer 4 (Signal)

® Viatolayer 2 (GND)
(® Viato layer 3 (VCC)

OEn

SEL

GND Vee

9 Place closed to
HD3SS3202
© o

Copyright © 2018, Texas Instruments Incorporated

Rl 17. HD3SS3202 Basic Layout Example
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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
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12.5 Glossary

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

20-Jan-2024

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 ®3) (4/5)
(6)
HD3SS3202IRSVR ACTIVE UQFN RSV 16 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 3202
HD3SS3202IRSVT ACTIVE UQFN RSV 16 250 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 3202
HD3SS3202RSVR ACTIVE UQFN RSV 16 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 3202
HD3SS3202RSVT ACTIVE UQFN RSV 16 250 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 3202

ples

@ 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
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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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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 7-Oct-2023
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
HD3SS3202IRSVR UQFN RSV 16 3000 178.0 135 2.1 29 0.75 4.0 12.0 Q1
HD3SS3202IRSVT UQFN RSV 16 250 178.0 135 21 29 | 075 | 4.0 12.0 Q1
HD3SS3202RSVR UQFN RSV 16 3000 178.0 13.5 2.1 29 0.75 4.0 12.0 Q1
HD3SS3202RSVT UQFN RSV 16 250 178.0 13.5 2.1 29 0.75 4.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
HD3SS3202IRSVR UQFN RSV 16 3000 189.0 185.0 36.0
HD3SS3202IRSVT UQFN RSV 16 250 189.0 185.0 36.0
HD3SS3202RSVR UQFN RSV 16 3000 189.0 185.0 36.0
HD3SS3202RSVT UQFN RSV 16 250 189.0 185.0 36.0
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% PACKAGE OUTLINE
RSVO0016A UQFN - 0.55 mm max height

ULTRA THIN QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—

2.65
2.55

i
0.55
0.45
B W =
' |
0.05
0.00
212
L SYMM (0.13) TYP
! ~
54 T 48 +0 45
u H ‘ H m 15X 035
T
4
. et
symm |
2X|1.2 ¢c—H-—-—+ — - —— 1
=
12x[0.4] | 4
T — ] o
| 0.070) |C|A|B
T l H H & WH—LH
16 13
8:22 PIN 11D

(45° X 0.1)

4220314/C 02/2020

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.
2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
RSVO0016A UQFN - 0.55 mm max height

ULTRA THIN QUAD FLATPACK - NO LEAD

16 SEE SOLDER MASK
DETAIL
i
16X (0.2) 1 )

e

T SYMM
12X (0.4) (2.4)

1

(R0.05) TYP

15X (0.6) 4—-—-—t

]

5
|

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 25X

0.05 MIN
0.05 MAX
aLL Q05 MAX r ALL AROUND/ B T

/ ! METAL UNDER

METAL EDGE | / SOLDER MASK
I
I
I

EXPOSED METAL T\ SOLDER MASK EXPOSED/ T SOLDER MASK

OPENING METAL |

NON SOLDER MASK
DEFINED SOLDER MASK DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4220314/C 02/2020

NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN
RSVO0016A UQFN - 0.55 mm max height

ULTRA THIN QUAD FLATPACK - NO LEAD

|
|
15X (0.6) | G fffff
|
|
|
|
1

-

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 25X

4220314/C 02/2020

NOTES: (continued)

4. 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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