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5 Pin Configuration and Functions

1 2 3 4 5 6 7 8 9
A | Dx_SEL DD DAO(n) DA1(n) DA2(n) DA3(p) DA3(n)
B DCO(n) DCO(p) D DAO(p) DA1(p) DA2(p) OE DBO(p) DBO(n)
C AUX_SEL D
D DC1(n) DC1(p) DB1(p) DB1(n)
E DC2(n) DC2(p) DB2(p) DB2(n)
F DC3(n) DC3(p) DB3(p) DB3(n)
G
H | AUXC(n) AUXC(p) HPDB DDCCLK_B| AUXB(p) DDCCLK_A| AUXA(p)
J HPDC HPDA DDCCLK_C DDCDAT_B| AUXB(n) |DDCDAT_C| DDCDAT_A| AUXA(n)
nFBGA 50-Pin ZXH Package Top View
% 5-1. Pin Functions
PIN
TYPE(") DESCRIPTION®
NO. NAME
H9, AUXA(p), /o Port A AUX positive signal
J9 AUXA(N) Port A AUX negative signal
H6, AUXB(p), /o Port B AUX positive signal
Jé AUXB(n) Port B AUX negative signal
H2, AUXC(p), /o Port C AUX positive signal
HA1 AUXC(n) Port C AUX negative signal
Cc2 AUX_SEL | AUX/DDC selection control pin in conjunction with Dx_SEL Pin

Copyright © 2023 Texas Instruments Incorporated
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# 5-1. Pin Functions (continued)

PIN
TYPE(") DESCRIPTION®

NO. NAME
NA CADA/B/C 1/0 Port A/B/C cable activity detect
B4, DAO(p), /o Port A, Channel 0, High speed positive signal
A4 DAO(n) Port A, Channel 0, High speed negative signal
B5, DA1(p), /o Port A, Channel 1, High speed positive signal
A5 DA1(n) Port A, Channel 1, High speed negative signal
B6, DA2(p), /o Port A, Channel 2, High speed positive signal
A6 DA2(n) Port A, Channel 2, High speed negative signal
A8, DA3(p), /0 Port A, Channel 3, High speed positive signal
A9 DA3(n) Port A, Channel 3, High speed negative signal
B8, DBO(p), /o Port B, Channel 0, High speed positive signal
B9 DBO(n) Port B, Channel 0, High speed negative signal
D8, DB1(p), /o Port B, Channel 1, High speed positive signal
D9 DB1(n) Port B, Channel 1, High speed negative signal
ES, DB2(p), /o Port B, Channel 2, High speed positive signal
E9 DB2(n) Port B, Channel 2, High speed negative signal
F8, DB3(p), /o Port B, Channel 3, High speed positive signal
F9 DB3(n) Port B, Channel 3, High speed negative signal
B2, DCO(p), /o Port C, Channel 0, High speed positive signal
B1 DCO(n) Port C, Channel 0, High speed negative signal
D2, DCA1(p), /o Port C, Channel 1, High speed positive signal
D1 DC1(n) Port C, Channel 1, High speed negative signal
E2, DC2(p), /o Port C, Channel 2, High speed positive signal
E1 DC2(n) Port C, Channel 2, High speed negative signal
F2, DC3(p), /o Port C, Channel 3, High speed positive signal
F1 DC3(n) Port C, Channel 3, High speed negative signal
H8, DDCCLK_A, /0 Port A DDC clock signal
J8 DDCDAT_A Port A DDC data signal
H5, DDCCLK_B, /o Port B DDC clock signal
J5 DDCDAT_B Port B DDC data signal
J3, DDCCLK_C, /o Port C DDC clock signal
J7 DDCDAT_C Port C DDC data signal
A1 Dx_SEL | High speed port selection control pins
B3, C8, G2,
G8. H4. H7 GND S Ground
J2 HPDA lfe} Port A hot plug detect
H3 HPDB lfe} Port B hot plug detect
J1 HPDC 1/0 Port C hot plug detect

Output enable:
B7 OE | OE = V|4: Normal operation

OE = V|_: Standby mode
JAf VDD S 3.3-V positive power supply voltage
(1) 1= Input, O = Output, S = Supply

(2) The high speed data ports incorporate 20-k @ pulldown resistors that are switched in when a port is not selected and switched out

when the port is selected.
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6 Specifications

6.1 Absolute Maximum Ratings

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

MIN MAX UNIT
Supply voltage, Vpp @ -05 4 \%
Differential /0 -0.5 4
Voltage \%
Control pin -05 Vpp + 0.5
Continuous power dissipation See 77 6.4
Operating free-air temperature, Tp -40 105 °C
Storage temperature, Tgig 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.

6.2 ESD Ratings

VALUE UNIT
o Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(!) £2000
Vesp) Electrostatic discharge - — V
Charged-device model (CDM), per JEDEC specification JESD22-C101(2) +500

(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.

6.3 Recommended Operating Conditions

Typical values for all parameters are at Vo = 3.3 V and Ta = 25°C (unless otherwise noted). All temperature limits are

specified by design.

PARAMETER TEST CONDITIONS MIN‘ NOM‘ MAX| UNIT

Vbp Supply voltage 3 3.3 3.6 \%

. Control pins and signal pins (Dx_SEL,
Viy Input high voltage AUX_SEL, OE, HPDx) 2 Vpp \%
) . Vpp/2 Vpp/2
Vim Input mid level voltage AUX_SEL pin ~ 300 mV Vpp/2 +300mV \%
Control pins and signal pins (Dx_SEL, B

Vi Input low voltage AUX_SEL, OE, HPDx) 0.1 0.8 \%
Differential voltage . . .

Vio_piff (Dx, AUXX) 9 Switch I/O differential voltage 0 1.8 Vpp
Dx switching /O common- Switch I/O common-mode voltage 0 2 \Y
mode voltage

Vio_cu AUXXx switching 1/0O common

X switching " | Switch 1/0 common-mode voltage 0 3.6 \%
mode voltage
Input high current _ _

i (Dx_SEL, AUX_SEL) Vop = 3.6V, Vin = Vop kA
Input mid level current

i ( A%X_SEL) Vpp = 3.6V, V)N = Vpp/2 11 pA
Input low current _ -

|||_ (DX_SEL, AUX_SEL) VDD =3.6 V, VIN =GND 1 HA
Leakage current _ _ -

(Dx_SEL, AUX_SEL) Vpp=33V,V,=2V,0E=33V 1 MA

| VDD=3.3V,V|=2V, OE=3.3V, 1

LK Dx_SEL=3.3V
Leakage current (HPDx) uA

Vpp=33V,V,=2V,0E=3.3V, 1
Dx_SEL = GND
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Typical values for all parameters are at Ve = 3.3 V and Tp = 25°C (unless otherwise noted). All temperature limits are
specified by design.

PARAMETER TEST CONDITIONS MIN‘ NOM‘ MAX| UNIT
lot Device shut down current Vpp =3.6 V, OE = GND 2.5 MA
VDD =36V,

oo Supply current Dx_SEL or AUX_SEL = Vpp or GND 0.6 1 mA
DA, DB, DC HIGH SPEED SIGNAL PATH

Con Outputs ON capacitance V| =0V, outputs open, switch ON 1.5 pF
CoFr Outputs OFF capacitance V, =0V, outputs open, switch OFF 1 pF

. Vpp=33V,VCM=05Vto15YV,
Ron ON resistance lo = - 40 mA 8 12 Q
AR ON resistance match between |Vpp=3.3V,05V <V, < 1.2V, 15 a
ON pairs of the same channel lo= -40 mA '
ReLaT on ON resistance flatness, Vop=33V,05V <V, <12V 13 o
- Ron(max) = Ron(min)

AUXx, DDC SIGNAL PATH

Con Outputs ON capacitance V, =0V, outputs open, switch ON pF
CoFr Outputs OFF capacitance V, =0V, outputs open, switch OFF pF
Ronaux)  ON resistance \n/1DAD =33V, Vem=0V = Vpp, lo= -8 6 10 Q
Ronpbpc)  ON resistance on DDC channel |Vpp =3.3V, Vo =04V, Ip = -3 mA 20 30 Q
6.4 Thermal Information

HD3SS213
THERMAL METRIC nFBGA (ZXH) UNIT
50 PIN

R ya Junction-to-ambient thermal resistance 72.9 °C/W
Roycop)  Junction-to-case (top) thermal resistance 35.9 °C/W
Rous Junction-to-board thermal resistance 43.1 °C/W
VT Junction-to-top characterization parameter 1.6 °C/W
LTS Junction-to-board characterization parameter 42.9 °C/wW
Roycmoty  Junction-to-case (bottom) thermal resistance — °C/W

6.5 Electrical Characteristics

over recommended operating conditions; R, and Rgc =50 Q (unless otherwise noted)(")

PARAMETER TEST CONDITIONS MIN ‘ TYP‘ MAX| UNIT
1.35 GHz -17
R, Dx differential return loss dB
2.7 GHz -13
XTALK Dx differential crosstalk 2.7 GHz -50 dB
ORrr Dx differential off-isolation 2.7 GHz -25 dB
f=1.35GHz -1
I Dx differential insertion loss dB
f=2.7 GHz -1.5
AUX - 3-dB bandwidth 360 MHz

(1)  For return loss, crosstalk, off-isolation, and insertion loss values, the data was collected on a Rogers material board with minimum
length traces on the input and output of the device under test.
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6.6 Timing Requirements

over recommended operating conditions; R and Rgc = 50 Q (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
tep Switch propagation delay Rsc and R =50 Q, see ¥ 6-2 100 ps
Dx_SEL/AUX_SEL-to-switch Ton _
Ton (Data, AUX and DDC) Rsc and R =50 Q, see & 6-1 0.7 1 us
Dx_SEL/AUX_SEL-to-switch Toff _
Toff (Data, AUX and DDC) Rsc and R =50 Q, see & 6-1 0.7 1 us
Ton Dx_SEL/AUX_SEL-to-switch Ton (HPD) R =50 @, see [& 6-1 0.7 11 ps
Toff Dx_SEL/AUX_SEL-to-switch Toff (HPD) R. =50 Q, see ¥ 6-1 0.7 1 us
Tsk(0) Inter-pair output skew (CH-CH) Rscand R =1kQ, see & 6-2 50 ps
Tskp-b)  Intra-pair output skew (bit-bit) Rscand R. =1kQ, see |4 6-2 1 5| ps

50%
Dx_SEL

VOuT

/

\

Ton — )

4
N

90%_/~

]

&] 6-1. Select to Switch Ton and Toff

N

10%

Z—

Toff
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Vce
Rsc =50 Q
DAX/DBX(p) A A | DCx(p)
|
|
b ! % RLoad =50 Q
o |
%] I
a I L
[=] |
I |
Rsc =50 Q |
DAX/DBX(n) M /‘\\\@ DCx(n)
RLoad = 50 Q

%_
W

SEL
DAXx/DBx(p)
50% 50%

DAX/DBx(n)

DCx(p)
VIN 50% 7 50%
DCx(n)
> | |« tp1

DCx(p) L L
50%

I
I
DCx(n) }
I
I
e ko
DCy(p) !
I
I
|
|
i
DCy(n)
tep = Max(tp1, tp2)
tsk(o) = Difference between tpp for any two pairs of outputs
tskpn)= 0.5 X [(ta — t3) + (t1 — t)]
Copyright © 2016, Texas Instruments Incorporated
Kl 6-2. Propagation Delay and Skew
Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: HD3SS213


https://www.ti.com.cn/product/cn/hd3ss213?qgpn=hd3ss213
https://www.ti.com.cn/cn/lit/pdf/ZHCSBL2
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSBL2C&partnum=HD3SS213
https://www.ti.com.cn/product/cn/hd3ss213?qgpn=hd3ss213

13 TEXAS
INSTRUMENTS

www.ti.com.cn

HD3SS213

ZHCSBL2C - DECEMBER 2016 - REVISED JANUARY 2021

6.7 Typical Characteristics

0.0145 3
78 #10
0.014 B
0.0135 [ b
0.013 [ b
@
=2
o 0.0125 b
£
=
0.012 1
0.0115 F / 1
// — V =3.6 V; AUXc to AUXa
/ —— V =3.0 V; AUXc to AUXa — V=3.6 V; AUXc to AUXa
0.011 V =36 V; AUXc to AUXb| | 66 ———V=30V;AUXctoAUXa| |
——— V =3.0V; AUXc to AUXb ’ V = 3.6 V; AUXc to AUXb
——— V =3.0 V; AUXc to AUXb
00105 . . . . | | |
—40 -20 0 20 40 60 80 100 120 6.4 ! ! ! ! ! !
Temperature (°C) —40 -20 20 40 60 80 100 120
E 6-3 s s f Temperature (°C)
-3. DxSEL to Switch To .
] 6-4. DxSEL to Switch Ton
0.0135 0.3
——— V=36 V; AUXc to AUXa —— V=36 V; AUXc to AUXa
0.013 | —— V=3.0 V; AUXc to AUXa| —— V=3.0V; AUXc to AUXa
V = 3.6 V; AUXc to AUXb 0.28 [ V = 3.6 V; AUXc to AUXb|
—— V =3.0 V; AUXc to AUXb —— V =3.0 V; AUXc to AUXb
0.0125 1
0.26 b
0.012 i
%) %)
2 2
o 0.0115 1 o 0.24 F 1
£ £
= [
0.011 i
022 1
0.0105 b
021 1
0.01 1
0.0095 . . . . . . . 018 | | | | | |
—40 -20 0 20 40 60 80 100 120 —40 —20 20 40 60 80 100 120
Temperature (°C) Temperature (°C)
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7 Detailed Description
7.1 Overview

The HD3SS213 device is a high-speed passive switch offered in an industry standard 50-pin nFBGA package.
The device is specified to operate from a single supply voltage of 3.3 V over the industrial temperature range of
-40°C to 105°C. The HD3SS213 is a generic 4-CH 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 HD3SS213 also supports
several other high speed data protocols with a differential amplitude of < 1800 mVpp and a common-mode
voltage of < 2 V, as with USB 3.0 and DisplayPort 1.2. For display port applications, the HD3SS213 also
supports switching of both the auxiliary and hot plug detect signals.

The high speed port selection control inputs of the device, Dx_SEL and AUX_SEL pins can easily be controlled
by available GPIO pins within a system.

7.2 Functional Block Diagram

Vop

11

4
DAz(p) e
® W |SEL=0
DAz(n)
(z=0,1,20r3) A DCz(p)
® DCz(n)
4
DB:
2) 4 |SEL=1
DBz(n)®
SEL
Dx_SEL
SEL
HPDAe SEL=0| TN | o HPDC
HPDB! SEL=1
AUX_SELe——
AUXA(p)® SEL2
AUXA(n)e
SEL
Ps X(n) or X
AUXB(n) =~1-® AUXC(n)
DDCCLK_Ae DDCCLK_C
DDCDAT_A ® DDCDAT_C
DDCCLK_Be
DDCDAT_Be-
OE &—
HD3SS213
— GND
Copyright © 2016, Texas Instruments Incorporated
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7.3 Feature Description

++-

The HD3SS213 behaves as a two to one or one to two using high bandwidth pass gates (see 77 7.2). The input
ports are selected using the AUX_SEL and Dx_SEL pins which are shown in & 7-1.

# 7-1. AUX/DDC Switch Control Logic

CONTROL LINES SWITCHED /O PINS
AUX_SEL |Dx_SEL AUXA AUXB AUXC DDCA DDCB DDCC
L L To/From AUXC z To/From AUXA z z z
L H 4 To/From AUXC To/From AUXB z z z
H L 4 z To/From DDCA To/From AUXC z z
H H z 4 To/From DDCB 4 To/From AUXC 4
M L To/From AUXC 4 To/From AUXA To/From DDCC 4 To/From DDCA
M H z To/From AUXC To/From AUXB 4 To/From DDCC To/From DDCB

7.4 Device Functional Modes

The HD3SS213 can be operated in normal operation mode or in shut down mode. In normal operation, the
inputs ports of the HD3SS213 are routed to the output ports according to % 7-1. In standby mode, the
HD3SS213 is disabled to enable power savings with a typical current consumption of 2.5 yA. The functional
mode is selected through the OE input pin with HIGH for normal operation and LOW for standby.

Copyright © 2023 Texas Instruments Incorporated
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8 Application and Implementation

&1

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

implementation to confirm system functionality.

8.1 Application Information

Many interfaces require AC coupling between the source and sink. The 0402 capacitors are the preferred option
to provide AC coupling, and the 0603 size capacitors also work. The 0805 size capacitors and C-packs must be
avoided. When placing AC coupling capacitors symmetric placement is best. A capacitor value of 0.1 pF is best
and the value must be match for the * signal pair. There are several placement options for the AC coupling
capacitors. Because the switch requires a bias voltage, the capacitors must only be placed on one side of the
switch. If they are placed on both sides of the switch, a biasing voltage must be provided. A few placement

options are shown below.

In %] 8-1, the coupling capacitors are placed on the source pair. In this situation, the switch is biased by the sink.

DAX(p) \

DCx(p)

:: DAX(n)

DCx(n)

DBx(p)
DBx(n)

Control

Sink

Dx_SEL

HD3SS213

AUX_SEL

Copyright © 2016, Texas Instruments Incorporated

Kl 8-1. Source Biased by the Sink

In &l 8-2, the coupling capacitors are placed between the switch and Sink. In this situation, the switch is biased

by the Source
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‘ DAXx(p) \ 5

} DAX(n) Cx(p)

[ DCx(n)

Source
Dx_SEL
Control
| AUX_SEL
i DBx(n)
HD3SS213

Copyright © 2016, Texas Instruments Incorporated

K 8-2. Switch Biased by the Source

8.2 Typical Applications
8.2.1 HD3SS213 AUX Channel in 2:1 Application

Vbias Vad
50 Q AUXa(n) %100 K
AUXa(p) . AUXc(n) I I
Source A % 50 Q AUXc(p) I
> I
Vbias > 100 K Sink connector

AUXb(n)
AUXb(p)
OE
Dx_SEL
Control
AUX_SEL

HD3SS213 2:1

Copyright © 2016, Texas Instruments Incorporated
& 8-3. HD3SS213 AUX Channel in 2:1 Application Schematic

8.2.1.1 Design Requirements

# 8-1 lists the design parameters.

Copyright © 2023 Texas Instruments Incorporated Submit Document Feedback 13
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# 8-1. Design Parameters

PARAMETERS VALUE
Input voltage 3.3V
Decoupling capacitors 0.1 uF
AC capacitors() 75 nF to 200 nF AC capacitors

(1) DAx, AUXAx, AUXBx and DBx require AC capacitors. N lines require AC capacitors. Alternate
mode signals may or may not require AC capacitors.

8.2.1.2 Detailed Design Procedure

* Connect VDD and GND pins to the power and ground planes of the printed-circuit board with 0.1-puF bypass

capacitor
* Use VDD/2 logic level at AUX_SEL pin

* Use 3.3-V TTL/CMOS logic level at Dx_SEL to connect DAx to DCx

* Use GND logic level at Dx_SEL to connect DBx to DCx

* Use controlled-impedance transmission media for all the differential signals
* Ensure the received complimentary signals are with a differential amplitude of <1800 mVpp and a common-

mode voltage of <2 V

8.2.1.3 Application Curves

3.94

3.92

3.9

— V=3V ||
— V=36V

3.74 I I | I I I I
-40 -20 0 20 40 60 80 100

Temperature (°C)

& 8-4. Intra-Pair Skew Ports C to A (us)

120

Time (uS)

—V=36V

3.4 I I I I I I I
—40 -20 0 20 40 60 80 100 120

Temperature (°C)

K 8-5. Intra-Pair Skew Ports C to B (us)

#108

7.4 T T

7.3

7.2

8
74 #10° ‘ |

54
©

Z
~
N

Z
o
©

Frequency (Hz)

Frequency (Hz)

o
3

4
=)

—-40 -20 0 20 40 60 80 100 120
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& 8-6. Bandwidth Ports AUXc to AUXa

I
S}

6.4

6.3

-40 -20 0 20 40 60 80 100 120

Temperature (°C)

%] 8-7. Bandwidth Ports AUXc to AUXb
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8.2.2 HD3SS213 AUX Channel in 1:2 Application

AUX channel is controlled by AUX_SEL. This pin configures the switch to route the incoming AUX signal to the
outgoing AUX path, when AUX_SEL = 0 the AUXA channel is routed to AUXC, when AUX_SEL = 1 the AUXB
channel is routed to AUXC.

Vdd

100 K
AUXa(n)
AUXc(n)
AUXa(p) < % }
Sink connector A P AUXc(p) I
- Al
100 K
Source
00 K
AUXb(n)
Sink connector B AUXb(p)
——— OE
100K 1 Dx_SEL
Control
—— AUX_SEL
HD3SS213 1:2

Copyright © 2016, Texas Instruments Incorporated

& 8-8. HD3SS213 AUX Channel in 1:2 Application Schematic

Power Supply Recommendations

The HD3SS213 requires 3.3 V power sources. 3.3-V supply (VDD) must have 0.1-yF bypass capacitors to VSS
(ground) for proper operation. TI recommends one capacitor for each power terminal. Place the capacitor as
close as possible to the terminal on the device and keep trace length to a minimum. Smaller value capacitors like
0.01 pF are also recommended on the supply terminals.

Copyright © 2023 Texas Instruments Incorporated Submit Document Feedback
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9 Layout

9.1 Layout Guidelines

* Routing the high-speed differential signal traces on the top layer avoids the use of vias (and the introduction
of their inductances) and allows for clean interconnects from the DisplayPort connectors to the repeater
inputs and from the repeater output to the subsequent receiver circuit.

* Placing a solid ground plane next to the high-speed signal layer establishes controlled impedance for
transmission line interconnects and provides an excellent low-inductance path for the return current flow.

* Decoupling capacitors must be placed next to each power terminal on the HD3SS213. Take care to minimize
the stub length of the race connecting the capacitor to the power pin.

* Avoid sharing vias between multiple decoupling capacitors.

* Place vias as close as possible to the decoupling capacitor solder pad.

* Widen VDD and/or GND planes to reduce effect if static and dynamic IR drop.

9.1.1 Differential Traces

Guidelines for routing PCB traces are necessary when trying to maintain signal integrity and lower EMI. Although
there seems to be an endless number of precautions, this section provides only a few main recommendations as
layout guidance.

1. Reduce intra-pair skew in a differential trace by introducing small meandering corrections at the point of
mismatch.

2. Reduce inter-pair skew, caused by component placement and IC pinouts, by making larger meandering
correction along the signal path. Use chamfered corners with a length-to-trace width ratio of between 3 and
5. The distance between bends must be 8 to 10 times the trace width

3. Use 45° bends instead of right-angle (90°) bends. Right-angle bends increase the effective trace width,
which changes the differential trace impedance creating large discontinuities. A 45° bends is seen as a
smaller discontinuity.

4. When routing around an object, route both trace of a pair in parallel. Splitting the traces changes the line-to-
line spacing, thus causing the differential impedance to change and discontinuities to occur

5. Place passive components within the signal path, such as source-matching resistors or AC coupling
capacitors, next to each other. Routing as in case a) creates wider trace spacing than in b). However, the
resulting discontinuity is limited to a far narrower area.

6. When routing traces next to a via or between an array of vias, make sure that the via clearance section does
not interrupt the path of the return current on the ground plane below

7. Avoid metal layers and traces underneath or between the pads off the DisplayPort connectors for better
impedance matching. Otherwise, they cause the differential impedance to drop below 75 Q and fail the
board during TDR testing.

8. Use the smallest size possible for signal trace vias and DisplayPort connector pads as they have less impact
on the 100 Q differential impedance. Large vias and pads can cause the impedance to drop below 85 Q.

. Use solid power and ground planes for 100 Q impedance control and minimum power noise.

10. For 100 Q differential impedance use the smallest trace spacing possible, which is usually specified by the
PCB vendor.

11. Keep the trace length between the DisplayPort connector and the DisplayPort device as short as possible to
minimize attenuation.

12. Use good DisplayPort connectors whose impedances meet the specifications.

13. Place bulk capacitors (for example, 10 uF) close to power sources, such as voltage regulators or where the
power is supplied to the PCB.

14. Place smaller 0.1-pF or 0.01-uF capacitors at the device.
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9.2 Layout Example

AUX_SEL

AUX_SEL_PD

IRONWO

HD3$5213_1_2MUXEVM M4z

6567854

Copyright © 2016, Texas Instruments Incorporated

Kl 9-1. HD3SS213 Layout Example
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11 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

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)
HD3SS213ZXHR ACTIVE NFBGA ZXH 50 2500 RoHS & Green SNAGCU Level-3-260C-168 HR ~ -40 to 105 HD3SS213

@ 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: TI 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. TI 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 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 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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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
[ .4 |
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)
HD3SS213ZXHR NFBGA | ZXH 50 2500 330.0 12.4 5.3 5.3 15 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
HD3SS213ZXHR NFBGA ZXH 50 2500 336.6 336.6 318
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PACKAGE OUTLINE

ZXHOO50A NFBGA - 1 mm max height
PLASTIC BALL GRID ARRAY
Bl 3 |
BALL A1 CORNER—//
5.1
4.9
_ 1
}
1 MAX L
1 By e . ey
072
4 TYP ———— E(Oﬁ) TYP
% |
OO0 POO O r
O00O0OPOOOO | I
G O | O
Fl. OO | O O
@ | SYMM
TYP EA*@@ 77777 #7777@@’A*@
b| O O | O
c O | O
L@ooo@oooo\\wﬁg
+- P- OpO OO '
TYPFA :J?} 3 4 ? 6 7 8 9 $§8:;:%SA‘B‘
[05[TYP — |~ SYMM
¢ 4225134/A 08/2019
NOTES:

NanoFree is a trademark of Texas Instruments.

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.
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EXAMPLE BOARD LAYOUT
ZXHOO50A NFBGA - 1 mm max height
PLASTIC BALL GRID ARRAY

==+ (0.5) TYP

y@ & OO0
(0.5) TYP Q O

‘O O | O
\
i O Q\50x (©0.25)

|
loloNoNoNoNoNoNoNe
0000000 0O0

SYMM
¢

LAND PATTERN EXAMPLE
SCALE: 20X

0.05 MIN

0.05 MAX
ALL AROUND METAL UNDER
A AROEND EXPOSED SOLDER MASK
ﬁ METAL
(@ 0.25)
\ @ 0.25) EXPOSED 4/ \ R
SOLDER MASK

METAL METAL

OPENING
OPENING
NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4225134/A 08/2019

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints. Refer to Texas Instruments
Literature number SNVA009 (www.ti.com/lit/snva009).
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ZXHOO050A

EXAMPLE STENCIL DESIGN
NFBGA - 1 mm max height

PLASTIC BALL GRID ARRAY
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i (R0.05) TYP
|

—] |~ 50X (00.25)

SOLDER PASTE EXAMPLE
BASED ON 0.100 mm THICK STENCIL
SCALE: 20X

4225134/A 08/2019

NOTES: (continued)

4.

Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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