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USB PORT TRANSIENT SUPPRESSORS
FEATURES APPLICATIONS
® Design to Protect Submicron 3-V or 5-V

Circuits from Noise Transients

Port ESD Protection Capability Exceeds:

— 15-kV Human Body Model

- 2-kV Machine Model

Available in a WCSP Chip-Scale Package
Stand-Off Voltage ... 6V Min

Low Current Leakage ...1uA Maxat6V
Low Capacitance ... 35 pF Typical

DESCRIPTION

The SN65220 is a single transient voltage suppressor and
the SN65240 and SN75240 are dual transient voltage
suppressors designed to provide electrical noise transient
protection to Universal Serial Bus (USB) full-speed ports.
Note that the input capacitance of the device makes it
unsuitable for high-speed USB 2.0 applications.

Any cabled 1/0 can be subjected to electrical noise
transients from various sources. These noise transients
can cause damage to the USB transceiver and/or the USB
ASIC if they are of sufficient magnitude and duration.

USB ports are typically implemented in 3-V or 5-V digital
CMOS with very limited ESD protection. The SN65220,
SN65240, and SN75240 can significantly increase the
port ESD protection level and reduce the risk of damage
to the circuits of the USB port.

The IEC1000-4-2 ESD performance of the SN65220,
SN65240, and SN75240 is measured at the system level.
Therefore, system design impacts the results of these
tests. A high compliance level may be attained with proper
board design and layout.

EQUIVALENT SCHEMATIC DIAGRAM
AorC

GND

BorD

(One Suppressor Shown)
NOTE: All GND terminals should be connected to ground.

a

® USB Full-Speed Host, Hub, or Peripheral

Ports
SN65220DBV SN65220YZB
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(TOP VIEW)
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NOTE A: Typical current versus voltage curve was derived
using the IEC 1.2/50-us surge waveform.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas Instruments
semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date. Products
conform to specifications per the terms of Texas Instruments standard warranty.
Production p ing does not ily include testing of all parameters.

Copyright © 1997 - 2008, Texas Instruments Incorporated
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A This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled with appropriate

At

IEC1000-4-2 COMPLIANCE LEVEL

precautions. Failure to observe proper handling and installation procedures can cause damage.

MAXIMUM TEST VOLTAGE

IEC1000-4-2
LEVEL DISCHARGE DISCHARGE
(kv) (kv)
1 2 2
2 4 4
3 6 8
4 8 15
PACKAGE/ORDERING INFORMATION
PACKAGE MARKED
PRODUCT SUPRESSORS TA PACKAGE DESIGNATOR s ORDER NUMBER
SN65220YZBR (Reel
WCSP-4 YzB MR (Reg)
65220 | SN65220YZBT (Mini Reel)
SN65220 1 ~40°C to 85°C
SN65220DBVR (Reel)
SOT23-6 DBV SADI —
SN65220DBVT (Mini Reel)
DIP-8 P SN65240P (Rail)
NB524: 2 -40°C to 85° AB524 SN65240PW (Rail
SN65240 0°C to 85°C P5S0P—8 - 65240 (Rail)
SN65240PWR (Reel)
DIP-8 P SN75240P (Rail)
N7524 2 °C to 70° A7524 SN75240PW (Rail
SN75240 0°C to 70°C TSSOPE )N 5240 (Rail)
SN75240PWR (Reel)

ABSOLUTE MAXIMUM RATINGS

over operating free-air temperature range unless otherwise noted(1)

UNIT

Continuous power dissipation

See Dissipation Rating Table

Electrostatic discharge

15 kv(2), 2 kv(3)

Peak power dissipation, Pp(peak) 60 W
Peak forward surge current, Iegm 3A
Peak reverse surge current, IRgm -9A

Storage temperature range, Tstqg

-65°C to 150°C

(1) stresses above these ratings may cause permanent damage. Exposure to absolute maximum conditions for extended periods may degrade
device reliability. These are stress ratings only, and functional operation of the device at these or any other conditions beyond those specified is

not implied.

(2) Human Body Model - Tested in accordance with JEDEC Standard 22, Test Method A114-A.
(3) Charged Device Model - Tested in accordance with JEDEC Standard 22, Test Method C101.
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¥ Texas SN65240
INSTRUMENTS SN75240

SLLS266G - FEBRUARY 1997 - REVISED JULY AUGUST 2008

DISSIPATION RATING TABLE

PACKAGE Ta £25°C DERATING FACTOR Ta =70°C Ta =85°C
POWER RATING ABOVE Tp = 25°c¥ POWER RATING POWER RATING
DBV 385 mW 3.1 mw/°C 246 mW 200 mw
P 1150 mwW 9.2 mw/°C 736 mW 598 mW
PW 520 mW 4.2 mWw/°C 331 mwW 268 mwW

* This is the inverse of the junction-to-ambient thermal resistance when board-mounted and with no air flow.

recommended operating conditions

MIN  MAX [ UNIT

SN75240 0 70

Operating free-air temperature, Ta SN65220 SN65240 410 85 °C

electrical characteristics over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP  MAX | UNIT
likg Leakage current Vi=6VatA, B, C, or D terminals 1 A
V(BR) Breakdown voltage Vi=1mAatA, B, C, or D terminals 6.5 7 8 \%
CIN Input capacitance to ground V| =0.4 sin (4E6nt) + 0.5V 35 pF

APPLICATION INFORMATION

______ r—————
:- Full-Speed or | Full-Speed or —=
| Low-Speed USB | _ | Low-Speed USB |
Host-or-Hub Port | 1.5kQ | Down Stream |

: Transceiver | (Full Speed Only) | Transceiver |
| | AW o+ 27 Q | |
' ! L |
I A A I I
| SN75220 or SN752200r |GND | 15kQ | |
| 1/2 SNx5240 1/2 SNx5240 (Low Speed : |
| B B Only) |
| l D- D- DS | | |
| - - 27Q | |
L~ _ -

B 4% H # # 886-3-5753170
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PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
SN65220DBVR ACTIVE SOT-23 DBV 6 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN65220DBVRG4 ACTIVE SOT-23 DBV 6 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN65220DBVT ACTIVE SOT-23 DBV 6 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN65220DBVTG4 ACTIVE SOT-23 DBV 6 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN65220YZBR ACTIVE DSBGA YZB 4 3000 Green (RoOHS & Call Tl Level-1-260C-UNLIM
no Sb/Br)
SN65220YZBT ACTIVE DSBGA YZB 4 250 Green (RoHS & Call Tl Level-1-260C-UNLIM
no Sb/Br)
SN65240P ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
SN65240PE4 ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
SN65240PW ACTIVE TSSOP PW 8 150 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN65240PWG4 ACTIVE TSSOP PW 8 150 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN65240PWR ACTIVE TSSOP PW 8 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN65240PWRG4 ACTIVE TSSOP PW 8 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN75240P ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N/ A for Pkg Type
(ROHS)
SN75240PE4 ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N/ A for Pkg Type
(ROHS)
SN75240PW ACTIVE TSSOP PW 8 150 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sbh/Br)
SN75240PWG4 ACTIVE TSSOP PW 8 150 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN75240PWLE OBSOLETE TSSOP PW 8 TBD Call Tl Call Tl
SN75240PWR ACTIVE TSSOP PW 8 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN75240PWRG4 ACTIVE TSSOP PW 8 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

® 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.

B 4% # # ¥ 886-3-5753170
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INSTRUMENTS

www.ti.com 5-Mar-2010

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.

Important Information and Disclaimer:The information provided on this page represents TI'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 TI
to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF SN65220 :
o Automotive: SN65220-Q1

NOTE: Qualified Version Definitions:
o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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INSTRUMENTS
www.ti.com 20-Jul-2010
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
[ |+ KO |<—P1—r
¢lo o dle oo o T
o o|( 8o Y
Reel — ; l
Diameter
Cavity —Dl AD (e
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO0 | Dimension designed to accommodate the component thickness
v W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ 1 |
_£ Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
OO0 O0O000CO0O0 oj—smm:ket Holes
1
T
Q1 : Q2
e
Q3 | 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 Pinl
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
SN65220DBVR SOT-23 DBV 6 3000 180.0 9.0 3.15 3.2 14 4.0 8.0 Q3
SN65220DBVT SOT-23 DBV 6 250 180.0 9.0 3.15 3.2 1.4 4.0 8.0 Q3
SN65220YZBR DSBGA YZB 4 3000 178.0 8.4 1.06 | 1.06 | 0.81 4.0 8.0 Q1
SN65220YZBT DSBGA YZB 4 250 178.0 8.4 1.06 | 1.06 | 0.81 4.0 8.0 Q1
SN65240PWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
SN75240PWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1

B 4% 5 # # 886-3-5753170
JWEAS ) (1) 86-21-34970699
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TAPE AND REEL BOX DIMENSIONS

B 4% 5 # # 886-3-5753170
WE ¥ J7 WL~ ( ki) 86-21-34970699
JUE 4 h HL PG5 H) 86-755-83298787

Http://www. 100y. com. tw

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN65220DBVR SOT-23 DBV 6 3000 182.0 182.0 20.0
SN65220DBVT SOT-23 DBV 6 250 182.0 182.0 20.0
SN65220YZBR DSBGA YZB 4 3000 217.0 193.0 35.0
SN65220YZBT DSBGA YZB 4 250 217.0 193.0 35.0
SN65240PWR TSSOP PwW 8 2000 346.0 346.0 29.0
SN75240PWR TSSOP PwW 8 2000 346.0 346.0 29.0

Pack Materials-Page 2
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MECHANICAL DATA

P (R—PDIP-T8) PLASTIC DUAL—=IN=LINE PACKAGE

0355 (5,02) 7
8 5 B 4% &1 # #} 886-3-5753170
M ™ JUE 4% 7 WL () 86-21-34970699
T JVE 4% 1) L 90 86-755-83298787
85?8 Eg?g; Http://www. 100y. com. tw
o ¢
PEp g pugs pay
1 4
0.070 (1,78)
0.045 (1,14)
0.045 (114) ) o 0.325 (8,26)
0.030 (0,76) r0.020 (0,51) MIN 0.300 (7,62)

[0.015 (0,38)]

T

0.200 (5,08) MAX Gauge Plane
L Seating Plane
0.125 (3,18) MIN (0,25) NOM

|
|

0.100 (2,54) 0 430 (10, 92
MAX
0.021 (0,53)
> 0.015 (0,38)

[0.010 (0,25) W]

4040082/E  04/2010

NQTES: A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

C. Falls within JEDEC MS—001 variation BA.

b TEXAS

INSTRUMENTS
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Administrator
新建图章


MECHANICAL DATA

DBV (R—PDSO-G6) PLASTIC

SMALL—-OUTLINE PACKAGE

A

0,90

R A
:

n

0,95

Pin 1
Index Area 1 3

3,05

2,75

— 1,45 MAX

Seating Plane $

OO
OIS
oo N

i
i Gage Plane

v

)

Bk 4% H # # 886-3-5753170
WEHE F7 W1 ( 135 86-21-34970699
J: 4% 7 ML -G 4l) 86-755-83298787
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4073253-5/K 03/2006

NOTES:

b@om.>

All linear dimensions are in millimeters.
This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.

Leads 1,2,5 may be wider than leads 4,5,6 for package orientation.
Falls within JEDEC MO-178 Variation AB, except minimum lead width.

% TEXAS
INSTRUMENTS
www.ti.com
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LAND PATTERN

DBV (R—PDSO—GB)

Example Board Layout Stencil Openings
Based on a stencil thickness

of .127mm (.005inch).

/ o— B 4% 5 # # 886-3-5753170

ST 06 o O\ JPk 4% ) WL (1) 86-21-34970699
’ N 4% ) LT (5 1) 86-755-83298787
// ‘_/\,\/So\der Mask Opening Http://www. 100y. com. tw
/’ 1,05 \\
| T T — Pad Geometry

\ 0,07 — L— /

’

\\ Al Around //

—_— 4209523-3/A 07/08

NOTES: A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Customers should place a note on the circuit board fabrication drawing not to alter the center solder mask defined pad.
D

E

Publication IPC—=7351 is recommended for alternate designs.

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. Example stencil design based on a 50% volumetric
metal load solder paste. Refer to IPC-7525 for other stencil recommendations.
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LAND PATTERN

DBV (R—PDSO—GB)

Example Board Layout Stencil Openings
Based on a stencil thickness

of .127mm (.005inch).

! T T T~ B 4% &1 # #} 886-3-5753170
S 06 o N JE 45 J7 LT ( 1) 86-21-84970699
]/ \\ JVE 4% 1) L 90 86-755-83298787
/// . Solder Mask Opening Http://www. 100y. com. tw
—

! \
I \

— \

i T ———— Pdud Geometry

\ /
\ 0,07 — L— /

’

\\ Al Around //

—_— 4209523-3/A 07/08

NOTES: A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Customers should place a note on the circuit board fabrication drawing not to alter the center solder mask defined pad.
D

E

Publication IPC—=7351 is recommended for alternate designs.

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. Example stencil design based on a 50% volumetric
metal load solder paste. Refer to IPC-7525 for other stencil recommendations.
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MECHANICAL DATA

MTSS001C — JANUARY 1995 — REVISED FEBRUARY 1999

PW (R-PDSO-G**)
14 PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

14

8

HHAHAA]

4, 6,6
430 6,2

olo

SELLLLD

- A

T 0,15 NOM
50

1

!
:

Gage Plla;// i

LT

v
L 1,20 MAX o,_15__|: ' ~Jo,10 ]

0,05
PINS **
8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60

4040064/F 01/97

NOTES: A.

OOow

All linear dimensions are in millimeters.
This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion not to exceed 0,15.

Falls within JEDEC MO-153

B 4% &1 # #} 886-3-5753170

4% ) (1 ip) 86-21-34970699

JVE 4% ) WL T (3 91) 86-755-83298787
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MECHANICAL DATA

YZB (S—XBGA—N4) DIE=SIZE BALL GRID ARRAY

B - = —» 0,25

‘ 0,50

|
j 2 0,25
PIN A1 A\ ax g 250

INDEX AREA 0,25
(4] 0,0150)]c[A[B]

0,35
0,15

*
1 OO

SEATING PLANE ’
4 B 4% 5 # H 886-3-5753170
[~]o,08 JHE 4% 1 WL (i) 86-21-84970699

J: 4% 7 WL (5 9)1) 86-755-83298787

Http://www. 100y. com. tw

4205055/D 07,08

NOTES: A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Nanofree™ package configuration.
@ Devices in YZB package can have dimension D ranging from 0.94 to 1.65 mm and dimension E ranging from 0.94 to 1.65 mm.
To determine the exact package size of a particular device, refer to the device datasheet or contact a local Tl representative.
E. Reference Product Data Sheet for array population.
2 x 2 matrix pattern is shown for illustration only.
F. This package contains lead—free balls.
Refer to YEB (Drawing #4204178) for tin—lead (SnPb) balls.
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