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5 Pin Configuration and Function

1 2 3 4 5 6 7 8 9

O @ o O O o O

O O @ OO O O O O

O o
o O Top View O O
48-Ball ZQE
o O u*BGA o O
Package
O O 5mm x 5mm O O
® o

O O O e O O e O O

o O ® O O o O

@ GND @ VDD (O Signal Pin

4 5 6 7 8 9

A DAO(n) DA1(n) DA2(n) DA3(p) DA3(n)
B DCO(n) DCO(p) DAO(p) DA1(p) DA2(p) OE DBO(p) DBO(n)
C 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) [ AuXxc(p) HPDB NC AUXA(p)
J HPDC HPDA AUXB(n) AUXA(n)
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Pin Functions

PIN PIN NAME 110 DESCRIPTION
Al Dx_SEL Control | High Speed Port Selection Control Pins
B4 DAO(p) 1o Port A, Channel 0, High Speed Positive Signal
Ad 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) /o 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
E8 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) 1o Port C, Channel 0, High Speed Positive Signal
B1 DCO(n) Port C, Channel 0, High Speed Negative Signal
D2 DC1(p) 1o Port C, Channel 1, High Speed Positive Signal
D1 DC1(n) Port C, Channel 1, High Speed Negative Signal
E2 DC2(p) 1o Port C, Channel 2, High Speed Positive Signal
El DC2(n) Port C, Channel 2, High Speed Negative Signal
F2 DC3(p) 1o Port C, Channel 3, High Speed Positive Signal
F1 DC3(n) Port C, Channel 3, High Speed Negative Signal
H9 AUXA(p) 1o Port A AUX Positive Signal
J9 AUXA(N) Port A AUX Negative Signal
H6 AUXB(p) /o Port B AUX Positive Signal
J6 AUXB(n) Port B AUX Negative Signal
H2 AUXC(p) /o Port C AUX Positive Signal
H1 AUXC(n) Port C AUX Negative Signal

J2, H3,J1 HPDA/B/C I/O Port A/B/C Hot Plug Detect
B7 OE | Output Enable

A2, J4 VDD Supply 3.3V Positive power supply voltage

B3, C8, G2, .

G8, H4, H7 GND Supply Negative power supply voltage

C2, H5, H8, )

35, 8 NC Electrically not connected

Copyright © 2011-2016, Texas Instruments Incorporated
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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 range ©® VDD -0.5 4 Y,

Differential 1/0 -0.5 4 \%
Voltage range -

Control pin -0.5 VCC +0.5 \%
Operating free-air temperature -40 105 °C
Continuous power dissipation See Thermal Information
Storage temperature -55 125 °C

(1) Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. These are stress ratings
only and functional operation of the device at these or any conditions beyond those indicated under recommended operating conditions
is not implied. 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.

(3) Tested in accordance with JEDEC Standard 22, Test Method A114-B

6.2 ESD Ratings

VALUE UNIT
o Human-body model (HBM) +4000
Viesp)  Electrostatic discharge Charged-device model (CDM) @ +1000 v
(1) Tested in accordance with JEDEC Standard 22, Test Method C101-A
(2) Tested in accordance with JEDEC Standard 22, Test Method A115-A
6.3 Recommended Operating Conditions
Nominal values for all parameters are at Vcc = 3.3V and T, = 25°C, all temperature limits are specified by design
PARAMETER CONDITIONS MIN NOM  MAX UNIT
Vpp Supply voltage 3.0 3.3 3.6 \%
Vi Input high voltage Control Pins, Signal Pins (Dx_SEL, OE) (HPDC, 5V Tolerant) 2.0 VDD \%
Vi Input low voltage Control Pins, Signal Pins (Dx_SEL, OE, HPDC) -0.1 0.8 \%
Viio_piff 'Iigf;;()ential voltage (Dx, Switch I/O diff voltage 0 1.8 Vpp
Vio cm glc‘)]r;(wmon voltage (DX, Switch I/O common mode voltage 0 2.0 \%
_ X)
tomporatire. 40 05| °C
6.4 Thermal Information
HD3SS212
THERMAL METRIC® UW*BGA (ZQE) UNIT
48-Ball
03a Junction-to-ambient thermal resistance 90.5 °CIW
03ctop Junction-to-case (top) thermal resistance 41.9 °CIW
038 Junction-to-board thermal resistance 53.9 °CIW
LAL Junction-to-top characterization parameter 1.8 °CIW
NAL: Junction-to-board characterization parameter 53.4 °CIW

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

report.

Copyright © 2011-2016, Texas Instruments Incorporated
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6.5 Electrical Characteristics
under recommended operating conditions
PARAMETER TEST CONDITIONS MIN TYP  MAX | UNIT
DEVICE PARAMETERS
m Input high current (Dx_SEL) VDD =3.6 V, VIN =VDD 3 10| pA
I Input low current (Dx_SEL) VDD =3.6 V, VIN = GND 0.01 pA
VDD =3.3V, Vi=2V, OE = 3.3V 2
Leakage current (Dx_SEL) -
| VDD=0V,Vi=2V,OE=33V 6 10 A
K Leakage current (HPDA) VDD =3.3V, Vi=2V, OE = 3.3 V; Dx_SEL=3.3 V 0.01 H
Leakage current (HPDB) VDD =3.3V,Vi=2V, OE = 3.3 V; Dx_SEL=GND 0.01
loff Device shut down current VDD = 3.6 V, OE = GND pA
Iop Supply current ;I/DD = 3.6V, Dx_SELx = VCC/GND; Outputs 25 5| mA
oating
DA, DB, DC HIGH SPEED SIGNAL PATH
Con Outputs ON capacitance Vi =0V, Outputs open, Switch ON 15 pF
Corr Outputs OFF capacitance Vi =0V, Outputs open, Switch OFF 1 pF
Ron Output ON resistance VDD =33V,VCM =05V -15V, lg=-40 mA 6.5 10| Q
ARon On resistance match between pairs of the |\ \np _ 4 5 V;-0.35V S VIS 1.2 V; Ig = —40 mA 15
same channel
Reiar oy " re?'Stance flatness (Ron ax) ~Ron | ypp =33V;-035vsvi<12V 13 Q
- (MAIN)
AUXx SIGNAL PATH
Con Outputs ON capacitance Vi =0V, Outputs open, Switch ON pF
Corr Outputs OFF capacitance Vi =0V, Outputs open, Switch OFF pF
Ron Output ON resistance VDD =33V,VCM =05V -15V, Ilg=-40 mA 12| Q
DEVICE PARAMETERS (under recommended operating conditions; R, Rsc = 50 Q unless otherwise noted
trp Switch propagation delay Rsc @and RL = 50 Q, See Figure 5 200| ps
Ton Dx_SEL -to-Switch Ton (Data and AUX) . 175 250
- Rsc and RL = 50 Q, See Figure 4 ns
Tott Dx_SEL -to-Switch Toff (Data and AUX) 175 250
Ton Dx_SEL -to-Switch Ton (HPD) . 275 350
- RL =50 Q, See Figure 4 ns
Tott Dx_SEL -to-Switch Toff (HPD) 275 350
T Inter-pair output skew (CH-CH 50
SKiO) P - P ( — ) Rsc and RL = 1 kQ, See Figure 5 ps
Tsk(b-b) Intra-pair output skew (bit-bit) 1 4
. . 1 1.35 GHz, See Typical Characteristics -17
RL Dx Differential return loss® . —
2.7 GHz, See Typical Characteristics -11 dB
XTALK Dx Differential crosstalk® 2.7 GHz -50
Orr Dx Differential off-isolation® 2.7 GHz, See Typical Characteristics -22
f = 1.35 GHz, See Typical Characteristics -0.7
| Dx Differential insertion loss f = 2.7 GHz, See Typical Characteristics -1.4 dB
t f = 5.4 GHz, See Typical Characteristics -1.7
AUX Differential insertion loss® f = 360 MHz -1 dB

(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 Typical Characteristics

0 —— 0 .
T /
-5 T 5 |- .‘I
I‘ ,'/ ‘I |
1 /’ '\‘I ‘l
m -10 I\ m -10 1
? l ° |
3 ', 3 "
2 15 ‘ 215 y
5 | 5 |
S | / |
= | = /
-20 ‘. -20
.25 -25
-30 30—
1E8 1E9 1E10 2ES8 1E8 1E9 1E10 2E10
Frequency - Hz Frequency - Hz
Figure 1. Insertion Loss and -3dB Bandwidth Figure 2. Return Loss
0
-20 bt \-.-‘\-‘-.H b
m LA
o !
o
2
'S
g -60
=
-80
-100
1E8 1E9 1E10 2E10
Frequency - Hz
Figure 3. OF Isolation
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7 Parameter Measurement Information

7.1 Test Timing Diagrams

Toff —»  l4—

Figure 4. Select to Switch T,, and Ty

8 Copyright © 2011-2016, Texas Instruments Incorporated
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Test Timing Diagrams (continued)

Vce
|
50 Q
DAX/DBX(p) "Tc DCx(p)
N
[2]
2 |
a
50 Q T |
DAX/DBx(n) Ao DCx(n)
%50 Q
SEL

DAXx/DBx(p)

DAX/DBx(n)

DCx(p)

\ \ X
P 50% P 50%
/ /

DCx(n) | |
poyp)  —=1<—tso
K D X
[
DCy(n)

tep = Max(ty1, tp2)

tsk(o) = Difference between tpp for any
two pairs of outputs
tSK(b-b): 0.5 X |(t4 - t3) + (t1 - tz)l

Figure 5. Propagation Delay and Skew
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8 Detailed Description

8.1 Overview

The HD3SS212 is a high-speed passive switch offered in an industry standard 48-pin u*BGA package available
in a common footprint shared by several other vendors. 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 HD3SS212 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 HD3SS212 will also support several other high-
speed data protocols with a differential amplitude of < 1800 mVpp and a common-mode voltage of < 2.0 V, as
with USB 3.0 and DisplayPort 1.2. For Display Port Applications the HD3SS212 also supports switching of both
the Auxiliary and Hot Plug Detect signals.

The device’s High Speed Port Selection Control input (Dx_SEL) pin can easily be controlled by an available
GPIO pin within a system.

8.2 Functional Block Diagram

i
DAz (p) -
DAz (n) 4/ |SEL=0
4/
(z=0,1,20r3) /A DCz(p)
DCz(n)
4/
DBz(p) %, |seL=1
DBz (n) SEL
Dx_SEL o
\ SEL
HPDA« | lsmt J
HPDB+— |} IseL=1 » HPDC
125kQ
SEL
AUXA (p) * SEL=0
AUXA (n) e « AUXC(p)
AUXB (p) » e « AUXC (n)
AUXB (n) *
OE &
HD3SS212
- GND
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8.3 Feature Description

Refer to Functional Block Diagram.

The HD3SS212 behaves as a two to
Dx_SEL pin according to Table 1.

one using high bandwidth pass gates. The input port is selected using the

Table 1. Switch Control Logic

CONTROL LINES

SWITCHED 1/0 PINS®®)

DCz(p) PIN DCz(n) PIN
Dx_SEL 2=01,20r3 220 1.20r3 HPDC PIN AUXC(p) PIN AUXC(n) PIN
L DAZ(p) DAz(n) HPDA AUXA(p) AUXA(n)
H DBz(p) DBz(n) HPDB AUXVB(p) AUXVB(n)

(1) OE pin - For nomal operation, drive OE high. Driving the OE pin low will disable the switch to enable power savings.

(2) The ports which are not selected by the Control Lines will be in High Impedance State.

8.4 Device Functional Modes

The HD3SS212 can be operated in normal operation mode or in shut down mode. In normal operation, the input
ports of the HD3SS212 are routed to the output ports according to Table 1. In shut down mode the HD3SS212 is
disabled to enable power savings with a typical current consumption of 5 pA. The functional mode is selected
through the OE input pin with High for normal operation and LOW for shut down.

Copyright © 2011-2016, 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

9.1.1 AC Coupling Caps

Many interfaces require AC coupling between the transmitter and receiver. 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
should be avoided. When placing AC coupling capacitors symmetric placement is best. A capacitor value of 0.1
UF is best and the value should be match for the + signal pair. The placement should be along the TX pairs on
the system board, which are usually routed on the top layer of the board. 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 should be provided. A
few placement options are shown below. In Figure 6, the coupling capacitors are placed between the switch and
endpoint. In this situation, the switch is biased by the system/host controller.

o~ Port A —
; .5 X
@ Port B *8 Device/
TX % 2 Endpoint
S
System/Host I © i TX‘
Controller —
o
&S| PortA P
< é Port B H s RX
ol ° e Device/
e Endpoint
— S Hi
ol |, TX‘

Figure 6. AC Coupling Capacitors Between Switch TX and Endpoint TX

In Figure 7, the coupling capacitors are placed on the host transmit pair and endpoint transmit pair. In this
situation, the switch on the top is biased by the endpoint and the lower switch is biased by the host controller.

o~ | PortA _
I3 RX
U) —
1)) ] .
—] »| PortB 5 Device/
X BB S Endpoint
1r T = 1
o 1r
[ | (&) TX
System/Host — m ‘
Controller ~ | —
@ % PortA [ ] RX
@ PortB 5
% ort £ Device/
2 Endpoint
— 5 [
ol | X
10

Figure 7. AC Coupling Capacitors on Host TX and Endpoint TX
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Application Information (continued)

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 Figure 8). A biasing voltage of less than 2 V is required in this case.

VBias  —
N Port A  —
D il RX
X i | Bl PortB . ‘8 Device/
it % Q Endpoint
VBias S Hi
System/Host — ol X
Controller | "
N A .
s -
) A Port B i 5 R
% ° ' % Device/
2 Endpoint
L | c IL
3| TX‘

Figure 8. AC Coupling Capacitors on Both Sides of Switch

9.2 Typical Application

9.2.1 Design Requirements

L4, | DAX(p) \
: 2, | DAX (n) 4 DCx (p)
GPU/ AUX,IAx - DOx(n)
Source A } 2 N\ — /L
Sink/
HPDA Connector
2 AUXCx
HPDC
HPDB /
AUXIBX 2 /
GPU/ I / Dx SEL
Source B Contra -
| 4, | DBx (p) AUX _SEL
| 4, | DBx (n)
HD3SS212

Copyright © 2016, Texas Instruments Incorporated

Figure 9. Dual Source Connection Block Diagram

Table 2 lists the design parameters.

Table 2. Design Parameters

DESIGN PARAMETERS

EXAMPLE VALUE

Input voltage range

3.3V

Decoupling capacitors

0.1 pF

AC capacitors

75 nF — 200 nF (100 nF shown) USBAA TX p and
AC capacitors n lines require AC capacitors.
Alternate mode signals may or may not require AC
capacitors

Copyright © 2011-2016, Texas Instruments Incorporated
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9.2.2 Detailed Design Procedure

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

* Use +3.3-V TTL/CMOS logic level at SEL

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 < 2V.

9.2.3 Application Curves

0 — 0 .
. /
5 Exa i 5 A ;
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Figure 10. Insertion Loss and -3dB Bandwidth Figure 11. Return Loss
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Figure 12. OF Isolation
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10 Power Supply Recommendations

The HD3SS212 requires +3.3-V digital power sources. VDD 3.3 supply must have 0.1-uF bypass capacitors to
VSS (ground) in order for proper operation. The recommendation is 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 digital supply terminals.

11 Layout

11.1 Layout Guidelines

« Decoupling caps should be placed next to each power terminal on the HD3SS3412. Take care to minimize
the stub length of the race connecting the capacitor to the power pin.

e Avoid sharing vias between multiple decoupling caps

» Place vias as close as possible to the decoupling cop solder pad

» Widen VDD/GND planes to reduce effect if static and dynamic IR drop

» The VBUS traces/planes must be wide enough to carry maximum of 2-A current

11.2 Layout Example

Use controlled-impedance
_ Transmission media for all
,” Differential signals

VDD3P3 RN
VDD3P3 AN —————
AX- ————

BX+ ————
BX- O —

L 4 g T CX+ ————

TTT . o

—-— |SEL

’

1 VBUS
GND f
3.3V Logic level

VBUS traces wide
enough to carry 2A
current

Figure 13. Layout Example
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12.2 #X#IE

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 Tl's views; see TlI's Terms of
Use.

TI E2E™ Online Community TI'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 Fifr

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

12.4 FFEIHEES
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12.5 Glossary

SLYZ022 — Tl Glossary.
This glossary lists and explains terms, acronyms, and definitions.
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ©) (415)
(6)
HD3SS212ZXHR ACTIVE NFBGA ZXH 48 2500 RoHS & Green SNAGCU Level-3-260C-168 HR ~ -40 to 105 HD3SS212
HD3SS212ZXHT ACTIVE NFBGA ZXH 48 250 RoHS & Green SNAGCU Level-3-260C-168 HR ~ -40 to 105 HD3SS212

® 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 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.

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
[ 4
T
=
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)

HD3SS212ZXHR NFBGA ZXH

48

2500 330.0 12.4 5.3 5.3 15 8.0 12.0

Q1

HD3SS212ZXHT NFBGA ZXH

48

250 330.0 12.4 5.3 5.3 15 8.0 12.0

Q1
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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)
HD3SS212ZXHR NFBGA ZXH 48 2500 336.6 336.6 318
HD3SS212ZXHT NFBGA ZXH 48 250 336.6 336.6 31.8

Pack Materials-Page 2



PACKAGE OUTLINE

ZXHO048A NFBGA - 1 mm max height
PLASTIC BALL GRID ARRAY
Bl 3 |
BALL A1 CORNER—//
5.1
4.9
1
}
1 MAX i
1 g A e g Sy A
K
4 TYP ———— E(Oﬁ) TYP
% |
30 00O O r
O00O0OQPOOOO | o
G O | O
Fl OO | O O
@ | SYMM
TYP EA*@@ 77777 #7777@@’A*@
bl OO | O
c O \ O N 48x @035
L0000 PO00O0 "
A O’@ O CD O O O & @0.150@|[C[A[B]
TY »1) ZFS 4 5 6 7 8 9 Po.0s®|c
0.5[TYP SYMM
v 4225133 /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
ZXHO048A 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\48xw0.25)

|
loloNoNoNoNoNoNoNe
00 OO0 00

SYMM
¢

LAND PATTERN EXAMPLE
SCALE: 20X

0.05 MAX 0.05 MIN
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

4225133 /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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ZXHO048A

EXAMPLE STENCIL DESIGN
NFBGA - 1 mm max height

PLASTIC BALL GRID ARRAY

I |2
265
e
c
METAL
TYP E
10
G
HC
'

(0.5) TYP l )

fffffffff g%

== (0.5) TYP

3

O
7 7
N
7 7
S _ _Xn
7 7
(2]
O
7 7 7 7
(o]

SYMM

(R0.05) TYP

F 48X ([10.25)

..

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

4225133 /A 08/2019

NOTES: (continued)

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