ESD Protection Device

LXES Series - Ceramic

= Feqatures

e Ultra low capacitance (0.05pF)
e Bi-directional

e RoOHS complaint, Halogen free, Lead free

IEC 61000-4-2 Level 4
(8kV Contact and 15kV Air Discharge)

Fast response time (<1ns)

L\ Jwnovator in Electronics

= Applications

Ideal for high speed data lines
HDMI 1.3, USB 2.0/3.0, IEEE 1394b
Computer and peripherals

Cell phones
A/V Equipment, STB, DVD, HDTV, etc.
Antenna Ports

* Part Numbering System

[ LXES] |

15 | | A||AA| -100

Murata ESD Series

15 1.00 x 0.50

/ Material

Serial Number

# of Channels

ConUoICode

A = Ceramic

— =

= Dimensions & Land Patterns Recommendation

e e
it ~t=—|

Chip Dimensions

“eatumeer [ | w |7 | e | o |alolc

LXES15AAA1-100 1.00+0.05 0.50+0.05 0.33 max 0.20£0.10 0.40 min 0.40 0.4 0.5

(unit: mm)

_T_

[

.

i

Land Patterns Recommendation

>«

S,

Bi-directional

Single channel

= Product Structure

Ceramic
Body

= Typical ESD Response

500
400 G Trigger Voltage
E 300
Py (IEC 61000-4-2: 8kV Contact)
S 200 |
% Clamping
> 100 \ //_ Voltage =~ —]
0 L ) e G
-10 0 10 20 30 40 50
Time(ns)




LXES Series - Ceramic _ j’
= Electrical Characteristics » Frequency Characteristic

Characteristic 10
Rated Voltage 15V 0.0 iy
ESD Capability (IEC 61000-4-2 Level 4 Procedure)
A0 P -0.004dB@2.4GHz —
Contact Discharge +15kV 5 @ z
Air Discharge +15kV = 20
Trigger Voltage (typical) 350V 3.0
Clamping Voltage (typical @ 30ns) 40V o
Response Time <1ns -
Leakage Current (typical) <1pA wo . ) . . . .
ESD Pulse Withstand > 1000 pulses FrequencylGHz]
Attenuation Change (typical @ 2.4GHz) -0.004dB
Capacitance (Vhias=0V, 1MHz, 25°C) 0.05pF (typical) » Capacitance-vs-Voltage Characteristic
Operating Temperature -40 to +85°C i — 616 i :
Storage Temperature -40 to +85°C i i i |
"""" 00 et
gl A N TPUURS IS S
= ESD Test Measurement System = ; L ; ;
(IEC 61000-4-2: 8kV Contact) g ------- JI ----- Ifrﬂ#—:'f'-
-------
ESD Gun i i i i
---------------------------------- . 1 [P 1 |
. i Zin = 50Q Uy
i 3300 | e fn = 50 15 -0 -
: ; 15 10 ] 0 ] 10 15
v [TV -40dB ATTN
:: : VDC (V)

| /; ;150pF L |
: % | DUT Oscilloscope . .
S 1GHz, 10GS/s = Application Examples

Shielded Booth /77 GND Antenna Port Protection

] iti RF/Function IC
i R@ﬂOW Soldermg Condition LXES15AAA1-100 —> neten

Peak Temperature
within 10 sec . . .
Temperalure (°C) " T USB3.0 Port Protection (discrete solution)
MAX260 °C - %
220°C y . Cooling down Rx- Rx- c
AT 7 slowly Ryt
o < \— Rx+ g
180 °C » =
7 e o D- o
120°C / = 0
¥ i 9 D+ 3
s 3 Tx Tx- 2
= S Tx+ o [TX o)
= = E % 8
Pre-heating D- /)
: D+
60-120 sec 20-40 sec. Time (s.) E
T —




LXES Series - Ceramic

» Packaging Specifications (Tape/Reel Only)

1) Dimensions of Paper Tape (in mm):

®150""

S @@ _____ @_}_”_ﬁf'___ -

3504005

| | 8.00+02
4 ___I___ S — -x al nl.12:|:0.04
-0 T\

0.62+004

L

4.00+0.08 0.5max

—— Feeding direction

2) Dimensions of Reel (in mm):

! NS —— -— | o680 | @180

13.0+1.0

3) Packaging Quantity:

10,000 pcs/reel




ESD Protection Device -' WAL
LXES Series — Silicon Based / 1

= Features = Applications
e Low capacitance (0.25pF and up) ¢ Ideal for high speed data lines

fnovator in Eectronies

¢ Single or Multi-channel e HDMI 1.3, USB 2.0/3.0, IEEE 1394b

e |EC61000-4-2 Level 4 (as noted) e Computer and peripherals

e Fast response time (<1ns) e Cell phones

¢ Low Clamping Voltage e A/V Equipment, STB, DVD, HDTV, etc.

e Antenna Ports

* Part Numbering System

[Lxes] [u] [ B ][BB] [1][-008 ]

Murata ESD Series s Serial Number |
See Product Line Up table B = Si-based
EEE
* Product Line Up
# of Capac|tance BreakdOWn VOltage* LxW
)| mmag | Appearance
(not to scale)
LXES1UBBB1-008 10 1.0x0.6
0.50
1 LXES1UBAB1-007 18.7 1.0x06 06 ®
LXES1UBAA1-096 7.50 5.8 1.0x06 055
LXES1TBBB2-004 6 9
2 0.55 16x16 05 € €
LXES1TBAA2-013 6 9
LXES1TBAA4-005 130 6 o 16x16 06 P W
LXES2SBAA4-016 0.55 6 9
4 29x28 145 "
LXES2SBBB4-026 1.00 6 9 ‘
LXES2TBBB4-028 0.50 6 10 25x10 06 gD
LXES4XBAA6-027 0.25 6 10 49x30 1.1 )
6
LXESEABAA6-046 0.27 6 41x20 04 (-
*at ImA




Part Number: LXES1UBBB1-008

» Maximum Ratings = Schematic & Land Pattern

Rated Voltage 6V

ESD Capability (IEC 61000-4-2 Level 4 Procedure) 1 _*_ 2
Contact Discharge +8kV
Air Discharge +15kV

Response Time <1ns Bottom View

Soldering Temperature (<10 sec.) 260°C 1.4

Operating Temperature -40 to +85°C

Storage Temperature -40 to +125°C

0.6

Land Pattern fgr referendge purpose only.

= Electrical Characteristics (at 25°C)
|

Leakage Current (at £5V) 1pA 0.55 (0.3) 0.55
Breakdown Voltage (at 1mA) A% 10V
at 0V, 1MHz 0.5pF Dimensions (unit: mm)
1.0+0.05
= Typical ESD Response '
100 T T T
(IEC 61000-4-2: 8kV Contact) Top P 8
80 View ‘%
— o
S t
o 60 Marking Code
£ N
]
40
= | 0.65 Typ.
20 ' ;
Bottom @ | i @ o
0 —-J View ! | 3
-10 0 10 20 30 40 50 — _.,_.=_,_ --------- A=+t | 2
] , [ 7
Time(ns) :]5 | i i 0
0.125 Typ. \ i
= Typical Capacitance-vs-Voltage i i
1.0 —s) e
0.8 0.125 Typ. 0.25+0.10/-0.15 _
T
e’ __._.____,_._-—--n.._.___-_ g
2 o4 Side =
[&] H Ln
0.2 View g
0.0 l
-5 -4-3-2-10 1 2 3 45 e T =
VDC (V) 0.2+0.3/-0.2




Part Number: LXES1UBAB1-007

» Maximum Ratings = Schematic & Land Pattern

Rated Voltage +18V

ESD Capability (IEC 61000-4-2 Level 4 Procedure) 1 _*_ 2
Contact Discharge +8kV
Air Discharge +15kV

Response Time <1ns Bottom View

Soldering Temperature (<10 sec.) 260°C 1.4

Operating Temperature -40 to +85°C

Storage Temperature -40 to +125°C

0.6

Land Pattern fgr referendge purpose only.

= Electrical Characteristics (at 25°C)

Leakage Current (at £17V) 1pA 0.55 (0.3) 0.55

Breakdown Voltage (at 1mA) 18.7V
® Dimensions (unit: mm)

Capacitance (I/O - GND)

at 0V, 1MHz 0.5pF
1.0+0.05
= Typical ESD Response '
100 : : :
(IEC 61000-4-2: 8kV Contact) Top 2 .;“3’_
80 View ‘%
— o
T
%} 60 Marking Code
3 v
(=]
40
= | 0.65 Typ.
20 '
J Bottom | |1 1@ -
0 View ! [ 3
-0 0 10 20 30 40 50 - __,_.=_,_ ————————— 1=+-11 | 2
] , | T
Time(ns) :]5 | i i 0
0.125 Typ. \ i
= Typical Capacitance-vs-Voltage i i
10 BN I A
0.8 0.125 Typ. 0.25+0.10/-0.15 _
T
e’ __._.____,_._-—--n.._.___-_ g
2 o4 Side =
o 0.2 View 5
0.0 \
-5 -4-3-2-10 1 2 3 4 5 — T =
VDC (V) 0.2+0.3/-0.2




Part Number: LXES1UBAA1-096

®= Maximum Ratings

Rated Voltage +5.5V
ESD Capability (IEC 61000-4-2 Level 4 Procedure)
Contact Discharge +8kV
Air Discharge +15kV
Response Time <1ns
Soldering Temperature (<10 sec.) 260°C
Operating Temperature -40 to +85°C

Storage Temperature -40 to +125°C

= Electrical Characteristics (at 25°C)

Leakage Current (at £5V) 1pA
Breakdown Voltage (at 1mA) 5.8V
Capacitance (I/O - GND)
at 0V, IMHz 7.5pF
= Typical ESD Response
100 | | |
90 —
80 (IEC 61000-4-2: 8kV Contact) |
= 70
% 60
g 50
S 40
> 30 \l
10 _} e hy? 2!
0 ‘
-10 0 10 20 30 40 50
Time (ns)
= Typical Capacitance-vs-Voltage
10
8
[
£ 6
()
£ 4
O
2
0
5 4 3 2 1 0 1 2 3 4 5
VDC (V)

| L
1 e 2
—_ e

Bottom View

12

Land Pattern for reference|purpose only. 0.45

0.45 0.45

0.3)

® Dimensions (unit: mm)

1.0
Top View
0.6
(1) Bottom View (2
I
— — c— c— —— g ¢ — w— — — — — — - = 02 03
—> <— 0.1 0.1— [<—
0.33 0.35
Side View
0.55Max




Part Number: LXES1U... Series

» Packaging Specifications (Tape/Reel Only)

1) Dimensions of Plastic Tape (in mm):

$1.55£005

$0.40+005 |

0650045

O e

T

17501

350005

—_—

Feading drsction

2) Dimensions of Reel (in mm):

3) Packaging Quantity:

3,000 pcs/reel

0.700.045

12.2max

T T—

N ]

T 7 @600+05 | @180




Part Number: LXES1TBBB2-004 (Page

®= Maximum Ratings

Operating Voltage (VDD-GND) 6V
ESD Capability (IEC 61000-4-2 Level 4 Procedure)
Contact Discharge +12kV
Air Discharge +15kV
Response Time <1ns
Soldering Temperature (<10 sec.) 260°C (10 sec.)
Operating Temperature -40 to +85°C
Storage Temperature -40 to +125°C

= Electrical Characteristics (at 25°C)

Leakage Current (1/0O-GND)
(Vpins=5V, Vpin2=0V, Vc;=0~5V)

Breakdown Voltage (at 1mA) 6V 9V

Capacitance (I/0-GND)
(Vpins=5V, Vpinz=0V, V\\=2.5V, f=1MHz)

= Typical ESD Response

1pA

0.55pF

1 DO T T T T
(IEC 61000-4-2: 8kV Contact)

80
=y
T 60
=)}
o
S 40
g \.H\

20 e v"-‘.\

. -‘4 W

-0 0 10 20 30 40 50
Time(ns)
= Typical Capacitance-vs-Voltage
1.0
08
L 06 ]
2 04
®
02
0.0
0 1 2 3 ) 5
VDC (V)

= Schematic & Land Pattern

5 Pin Configuration
1) /101
1 3 2) GND
) 110 2
2 1
T

() NC
(5) VDD
(6) NC

Land Pattern for
reference purpose
only.

| 110 |
u)Hm @ ®

® Dimensions (unit: mm)

(G) 16005 [4]
Top
View 00 «— Device Gode
1.6£0.05
YXX = Trace Copde
. «— 1pin mark
(1) (3)
02005
@ ® ®
Typl.0
Bottom
View T4
03005 _Lj - .
0.05Max ;‘W.I
(3) (2) (1
0.55 max,
005004




Part Number: LXES1TBBB2-004 (Page 2 g’( )

» Packaging Specifications (Tape/Reel Only)

1) Dimensions of Paper Tape (in mm):

®150'7
| | | | | X [T 020002
" " 175001 i
- D DD
] | 3
| |
| | | | | |
' ' | | | |
I | I I 350005
| | | | | 800102
I I | I I -0.1 h
e ————————Elb—————!———@7———!———‘—— 1.7820.05
| | | | | :
' | | | |
| | | |
| | | |
| | | | ¥
0.50£005 1782004 200£0.05 =i i_ 4DUI+0.1 _i N 062002
- . L 400+0.1 J
Feeding direction ! !

2) Dimensions of Reel (in mm):

$178£1.0

244104

12311

3) Packaging Quantity:

3,000 pcs/reel

10



Part Number: LXES1TBAA2-013 (Page

®= Maximum Ratings

Operating Voltage (VDD-GND) 6V
ESD Capability (IEC 61000-4-2 Level 4 Procedure)

Contact Discharge +12kV

Air Discharge +15kV
Response Time <1ns
Soldering Temperature (<10 sec.) 260°C (10 sec.)
Operating Temperature -40 to +85°C
Storage Temperature -40 to +125°C

= Electrical Characteristics (at 25°C)

Leakage Current (I/O-GND) A
(Vpin5=0V, Vpin2=5V, Vcp=0~5V) 1)

Breakdown Voltage (at 1mA) 6V 9V

Capacitance (I/O-GND)
(Vpins=0V, Viinz=5V, Vy=2.5V, f=1MHz)

= Typical ESD Response

0.55pF

100 T T T T
(IEC 61000-4-2: 8kV Contact)
a0
S
E 60
3
S 40
j ""'"‘""—-P-Iﬂ‘_m
0
-10 0 10 20 30 40 50
Time(ns)
= Typical Capacitance-vs-Voltage
1.0
08
T 06 ]
E 0.4
®
02
0.0
0 1 2 3 ) 5
VDC (V)

N
;
= Schematic & Land Pattern

2 Pin Configuration
FAJ 1) /o1
1 3 ) VDD
3) 1102
(4) NC
(5) GND
(6) NC

Land Pattern for
reference purpose
only.

| 110 |
u)Hm @ ®

® Dimensions (unit: mm)

(6) 1.60.1 (4)
To « device cpde
vie 112
1601 «—trace cofle
XXX
« 1 pin mark
@
(n (3)

02005

)] (6)

—
=
=

Typ1.0
Bottom
View Typ0.4
—nn N N

05005

3 (2) (1

0.05Max

0.55 max|

1|

005004

11



(Page 20112)
» Packaging Specifications (Tape/Reel Only)

Part Number: LXES1TBAAZ2-013

1) Dimensions of Paper Tape (in mm):

®150'7
| | | | | X [T 020002
" " 175001 i
- D DD
] | 3
| |
| | | | | |
' ' | | | |
I | I I 350005
| | | | | 800102
I I | I I -0.1 h
e ————————Elb—————!———@7———!———‘—— 1.7820.05
| | | | | :
' | | | |
| | | |
| | | |
| | | | ¥
0.50£005 1782004 200£0.05 =i i_ 4DUI+0.1 _i N 062002
- . L 400+0.1 J
Feeding direction ! !

2) Dimensions of Reel (in mm):

$178£1.0

244104

12311

3) Packaging Quantity:

3,000 pcs/reel

12



Part Number: LXES1TBAA4-005

®= Maximum Ratings

Operating Voltage (VDD-GND) 6V
ESD Capability (IEC 61000-4-2 Level 4 Procedure)

Contact Discharge +10kV

Air Discharge +15kV
Response Time <1ns
Soldering Temperature (<10 sec.) 260°C (10 sec.)
Operating Temperature -40 to +85°C

Storage Temperature -40 to +125°C

= Electrical Characteristics (at 25°C)

Leakage Current (I/0O-GND)
1pA
(Vpins=5V., Vpino=0V, V,i=0~5V)

Breakdown Voltage (at 1mA) 6V i\

Capacitance (I/0-GND)
(Vpin5=5V1 Vpin2=0V, ViN=2.5V, f=1MHZ)

= Typical ESD Response

1.3pF

(Page )

100 | T |
(IEC 61000-4-2: 8kV Contact)
80
>
Z 60
&
S 40 \
- \
20
J ‘-\MNM'
0
-10 0 10 20 30 40 50
Time(ns)

N
;
= Schematic & Land Pattern

Pin Configuration

°
@ o 1
i 3 4 6 @ GND
@) 0 2
2

() 110 3
(5) VDD

0.504+0.05
— (6) 110 4

.40-£0.05

0904005

- Land Pattern
l:l Product area

p.05

Land Pattern for
reference purpose
only.

0.30=0.05

® Dimensions (unit: mm)

(6) 4

1.6£0.1
Top
View
1 a
16401
X
device code  trace code
.—— -1 pin mark
(1) 3
Bottom
View 0.6£0.1

025401

1.0+00

(3) (2) (1)

Side

View
0.00-0.05 \Typ0.15

13

0.6 max.




Part Number: LXES1ITBAA4-005 (Page 201}

» Packaging Specifications (Tape/Reel Only)

1) Dimensions of Paper Tape (in mm):

@ 1.55+005
£ [l 0.20+005
| ! | ! | 175001 .
DDt
| |
| |
I : | | | |
| | | | | as0x00s
| | | |
' | ' |
i [ i [ B8.00=0.1 [
SRR /<88 SO N N S S 2 0008
! | | | | 3
I I | |
| | | |
I I | |
| | | | | 069008
0.550.05 180005 200:0.05 | ! 40001 | N
> il I~ [ "l
., : 4000.1 ,:
Feeding direction = !
2) Dimensions of Reel (in mm):
/’/F___—!____ [1 I
/ I 1.5min\
'| 4
|r | ©179£0.5

'. 55105

913405 |
-0.2;

\ |
N

10.9max

14.dmax
—h.

3) Packaging Quantity:

3,000 pcs/reel

14



Part Number: LXES2SBAA4-016

®= Maximum Ratings

Operating Voltage (VDD-GND) 6V
ESD Capability (IEC 61000-4-2 Level 4 Procedure)
Contact Discharge +10kV
Air Discharge +15kV
Response Time <1ns
Soldering Temperature (<10 sec.) 260°C (10 sec.)
Operating Temperature -40 to +85°C
Storage Temperature -40 to +125°C

= Electrical Characteristics (at 25°C)

Leakage Current (I/O-GND) A
(Vpin5=0V, Vpin2=5V, Vcp=0~5V) 1)

Breakdown Voltage (at 1mA) 6V 9V

Capacitance (I/O-GND)
(Vpins=0V, Viinz=5V, Vy=2.5V, f=1MHz)

= Typical ESD Response

0.55pF

100 T T T
(IEC 61000-4-2: 8kV Contact)
a0
S
= 60
)
[
S 40
=
) e
-0 0 D20 3 4D D
Time{ns)
= Typical Capacitance-vs-Voltage
1.0
0.8
L 06
2 04
© 0.2
0.0
v 1 2 3 4
VDC (V)

(Page 1912)

= Schematic & Land Pattern

Pin Configuration

°
@ o 1
i 3 4 6 @ GND
@) 0 2
2

() 110 3
(5) VDD
(6) 110 4

Land Pattern for

reference purpose only. 44 }4*

i
m
.

36 14 25

® Dimensions (unit: mm)

Typ2.9
1 o
0.473%
(8) (5) (4}
1 pin mark
26 L 016 XY ote
Device Code Trace Code
* Typ0. 95\:‘—‘ H—‘
Typ1.9
Top View
Typ0.6 0.45+0.15
01335 _ v
- [ I .
“ | | — 7 4°+4
|/
N }/‘ Typ0.25
Edge View
b Fy
11572E |
1.35max
N S
0.15max
Side View

15



(Page 2/0172)
» Packaging Specifications (Tape/Reel Only)

Part Number: LXES2SBAA4-016

1) Dimensions of Plastic Tape (in mm):
1.55+0.05

¢ 4.00+0.10 > 004005 0.249+0.019
! ! | .
> I% —>A

| ;

1754010 ' i :
o GO
8.00+0.30 i o A
[
. | .
; !
. N

| | -
-0.10 3.500.05 i ! i . | 3
i ! B ' | B N
_.______L___;(@ LAl AN i A |4 323F010 N
I - IR T
1.0£0.25 | ! \*/ i N N
| ! ' ,
- |
! I ao0x010 | I
v I I‘%I
I "
q! 12,000.05 : L 1.3?:0.1()}! <
" | !
| ' ﬂ 9° max 3.1740.10 A — A
|
B—B
2) Dimensions of Reel (in mm):
B B Y
A
_____________ Sl ©180Max
60+0.5
9.5x0.2
>
L - W
12.3+£0.2

3) Packaging Quantity:

3,000 pcs/reel

16



Part Number: LXES2SBBB4-026

®= Maximum Ratings

(Page 1912)

N
;
= Schematic & Land Pattern

Pin Configuration

°
@ o 1
i 3 4 6 @ GND
@) 0 2
2

Operating Voltage (VDD-GND) 6V
ESD Capability (IEC 61000-4-2 Level 4 Procedure)
Contact Discharge +10kV
Air Discharge +15kV
Response Time <1ns
Soldering Temperature (<10 sec.) 260°C (10 sec.)
Operating Temperature -40 to +85°C
Storage Temperature -40 to +125°C

= Electrical Characteristics (at 25°C)

Leakage Current (1/0-GND) LA
(Vpin5=5vn Vipinz=0V, Vc=0~5V)

Breakdown Voltage (at 1mA) 6V 9V

Capacitance (I/O-GND)
(Vpins=5V, V;inp=0V, Vx=2.5V, f=1MHz)

= Typical ESD Response

1.0pF

10[] T T T T
(IEC 61000-4-2: 8kV Contact)
80
% 60
7
S 40
=
20 punse
J V M"‘T.”-"
0 lans
=10 0 10 20 a0 40 50
Time(ns)
= Typical Capacitance-vs-Voltage
20
1.5
E 1.0 m—
£
o 035
0.0
0 1 2 3 4 5
VDC (V)

(4) I/0 3
5) VDD
(6) I/0 4
Land Pattern for
reference purpose only. 44 }4*
—_—
r e
It
36 14 25

® Dimensions (unit: mm)

Typ29
0435
(6)
1 pin mark
Typ2.8 J/ 02 6 XY Typl.6
Device Code Trace Code
i }
Typl9
Top View
TypD & 0.45+0.15
01335 -
— [ | = gt
“ 'l \ ) ) M
|/
N }/‘ Typ0.25
Edge View

1155 |

1.35max

0.15max

Side View

17



(Page 2/0172)
» Packaging Specifications (Tape/Reel Only)

Part Number: LXES2SBBB4-026

1) Dimensions of Plastic Tape (in mm):
1.55+0.05

¢ 4.00+0.10 > 004005 0.249+0.019
! ! | .
> I% —>A

| ;

1754010 ' i :
o GO
8.00+0.30 i o A
[
. | .
; !
. N

| | -
-0.10 3.500.05 i ! i . | 3
i ! B ' | B N
_.______L___;(@ LAl AN i A |4 323F010 N
I - IR T
1.0£0.25 | ! \*/ i N N
| ! ' ,
- |
! I ao0x010 | I
v I I‘%I
I "
q! 12,000.05 : L 1.3?:0.1()}! <
" | !
| ' ﬂ 9° max 3.1740.10 A — A
|
B—B
2) Dimensions of Reel (in mm):
B B Y
A
_____________ Sl ©180Max
60+0.5
9.5x0.2
>
L - W
12.3+£0.2

3) Packaging Quantity:

3,000 pcs/reel

18



Part Number: LXES2TBBB4-028 (Page

®= Maximum Ratings

Operating Voltage (VDD-GND) 6V
ESD Capability (IEC 61000-4-2 Level 4 Procedure)

Contact Discharge +10kV

Air Discharge +15kV
Response Time <1ns
Soldering Temperature (<10 sec.) 260°C (10 sec.)
Operating Temperature -40 to +85°C
Storage Temperature -40 to +125°C

= Electrical Characteristics (at 25°C)

Leakage Current (I/0O-GND)
(Vpin3.3=0V, Voin1,2,45=0-5V)

1.5pA

Breakdown Voltage (at 1mA) 6V 1oV

Capacitance (I//0-GND)
(Vping s=0V, Vi\=2.5V, f=1MH?z)

= Typical ESD Response

0.5pF

100 - - : :
(IEC 61000-4-2: 8kV Contact)
80
-
T 60
8
r 40
20
“ il A m _d
L™
0 0 10 20 30 40 50
Time(ns)
= Typical Capacitance-vs-Voltage
1.0
08
__ 086
S 04
2 02
© oo
0 1 2 3 4
VDC (V)

= Schematic & Land Pattern

1 2 4 5
3.8
Land Pattern for
reference purpose only.
0.875
B e
o Line-2
- Line-3
05
Line-4

0.675

Pin Configuration

Q) Line-1
) Line2
(3) GND
4) Line-3
(5) Line-4
(6) NC
(7) NC
®) GND
9) NC
(10) NC
(1) (10)

@) ©)

(©) ®)
() @)

®) (6)

Ex: The PCB trace connects Pins 1 and 10.
Pins 3 and 8 connect to the PCB GND plane.

® Dimensions (unit: mm)

Device Code
(10) | (6)
UO’. 0%8 XY Trgace
Top f « Coge
View 8 -
- @ <« Pin (1) Mark
() (6)
) 2.50+0.05 |
0.402
0.20:0.05 (3) ' 0.50
W @ ke
Bottom
View
W © ©® @ |6
! Typ1.95 |
—¢ I—-—-———-—-:u“ TP
Typ0.55 0.152

Side View




Part Number: LXES2TBBB4-028 (Page 2 g’( )

» Packaging Specifications (Tape/Reel Only)

1) Dimensions of Plastic Tape (in mm):

4,00 +0,10

M - e .00 :20.05

@ 1.50 <0, 10
4.00 +0.10 —=

i R T —7
Yy olo o & oy

+0 .30 J.50 0.0

S E B |
o e G{ ©
*y

@ 0.50 +0.05

1.75 +0. 10

=

20 t0.02

. —— i ~

5 MAX

5 MAX

- —— ——

1412 x0.05 0w 70 20,035 <«B30 10,05

$180Max

14 4Max

3) Packaging Quantity:

3,000 pcs/reel
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Part Number: LXES4XBAAG-027

®= Maximum Ratings

Operating Voltage (VDD-GND) 6V
ESD Capability (IEC 61000-4-2 Level 4 Procedure)

Contact Discharge +8kV

Air Discharge +8kV
Response Time <1ns
Soldering Temperature (<10 sec.) 260°C (10 sec.)
Operating Temperature -40 to +85°C
Storage Temperature -40 to +125°C

= Electrical Characteristics (at 25°C)

Leakage Current (I/O-GND) 1UA
(Vping=5V, Vpin7=0-5V, V,;=0-5V) H

Breakdown Voltage (at 1mA) 6V

Capacitance (I/0O-GND)
(Vping=5V, Vyin7=0V, V\=2.5V, f=1MHz)

= Typical ESD Response

10V

0.25pF

200 T T T T
(IEC 61000-4-2: 8kV Contact)
__150
=
©
f=;]
S100
(=]
=
) JLJ\, o
0 pre—— %

-10 0 10 20 30 40 a0
Time(ns})

= Typical Capacitance-vs-Voltage

1.00

0.80

0.60

0.40

Cline (pF)

0.20

0.00

VDG (V)

(Page 1912)

N
;
= Schematic & Land Pattern

JE

Pin Configuration

3 I @) /0 1
@ I/0 2
04 065 (3) Vo's

(4) /10 4

4.80 | and Pattern for ®) /05
reference purpose only.

(6) /0 6

()] GND

r 1.02 (8) VDD

® Dimensions (unit: mm)
8 7 6 5

Top View H H H t
Ve

~
Q 4——1 Device code
YYYYY «

. +— 1pin mark

~0UIC

3.00£0.10 4.90£0.15

™N

~ Trace code

0.30+0.06 Typ065
-0.02
1 2 3 4
3.00:0.10 _
Side
View R, 4
—1 [0.8640.1
N PR 1.00£0.20
— [].#]:HJ_UE v
0.15+0.08 ¢ 4 A
-0.02 J.f 7\
: n L
0.25 ) ~— -
- S 3°+3°
Edge View
0.55+0.15
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Part Number: LXES4XBAAG6-027 (Page < 3’( )

» Packaging Specifications (Tape/Reel Only)

1) Dimensions of Plastic Tape (in mm):

@l 5+0.1

[0 O &0 et/

0.3040.05 —H* ﬂ |
‘ 55 “
| 12_0\

— \ 2005 | 120
RO 3Max 3-30tp \ O @ - \

120typ 20+ \
0.05 @©1.50Min

]/
N
N

N

N
"/’

5.20typ
Typxli.G
Typ 8.0 |
2) Dimensions of Reel (in mm):
1 o ®330 typ
e ——--ﬁ“_\\ A
++ —2.0+ 05 ©100 tyo
/1
| | /
| p13+0.5 - 0w
0. 12.8+0.3
\ / -0.2

18.2 max

3) Packaging Quantity:

3,000 pcs/reel
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Part Number: LXESEABAAG-046 (Page V@#1%2) ;

» Maximum Ratings = Schematic & Land Pattern

2 |
Operating Voltage (VDD-GND) 6V
ESD Capability (IEC 61000-4-2 Level 4 Procedure) 7 ¢
Contact Discharge +8kV ! ¢ ° ’ ! b
Air Discharge +8kV si

Response Time <1ns
Soldering Temperature (<10 sec.) 260°C (10 sec.) Land Pattern for
. A reference purpose only.
- ° —D purp y
Operating Temperature 40 to +85°C (1) — i
- ° S
Storage Temperature 40 to +125°C e : *(1 0) S
- 4! 19
" — - B : 1 D 08
= Electrical Characteristics (at 25°C) e G | —

Leakage Current (//O-GND) A i g.:
Vyin2=5V, Vying=0V, V=0-5 . . .
R (5) m—— i 14

0.2 (min)

A
B
©

| - o 02
i E
[ | F
G
H

Breakdown Voltage (at 1mA) 6V ; . (5)

Capacitance (I/O-GND)
(Vpin2=5V, Vpin9=0V! Vin=2.5V, f=lMHZ)

» Dimensions (unit: mm)

0.27pF HLE.

:4..,' Bottom View < D >
. ¥ —
L 4 a g @ L
; a ¥ 046
I Y i
E DeviceCode
A TraceCode
| .
1pin Mark Top View
o
Jv Side View ‘L i B A 0.45 0.50 0.55
A i B 0 - 0.05
C C 0.152 (ref)
D 4.024 4.1 4.176
Pin Configuration
E 1.924 2.0 2.076
F 13 14 15
1) /0 1 (6) /O 4 G 0.7 0.8 0.9
2 VDD @) 1105 H 0.2 (min)
®) NC ®) M | 0.15 0.20 0.25
@) /0 2 ©) GND ' ' .
J 0.8 (typ)
(5) /0 3 (10) /0 6
L 0.224 0.30 0.376
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Part Number: LXESEABAAG6-046 (Page ; 2)

» Packaging Specifications (Tape/Reel Only)

1) Dimensions of Plastic Tape (in mm):

© 154010
-0
02791002
I I I 1.75£0.10
—/ - - ‘6? - - @7 - - A@V .]_ )
I |
| ' | '
I | I |
I I 550005
I I I
' e
I 1 | l
- [ — P | T | _ I 12.00+0.30 4224005
T I -0.10 -0.04
1 | I | 1
| I I 1 I
1 | I l |
T 1
T I '} I L
200+005 ! i 400£0.10 |
1.00£0.10 -] | rl
I 400£0.10 |
r | 0.81£005
221005
B —
Feading drection

T T 2600215 £180+1.0

//

16.5+0.2

3) Packaging Quantity:

3,000 pcs/reel
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ESD Application Examples: T}

= Antenna Port Protection

RF/Function IC

LXES15AAA1-100 or
LXES1UBBB1-008 or
LXES1UBAB1-007

RF/Function IC

LXES1TBAA2-013

= USB2.0 Single Port Protection

O
By

¢
USB2.0
Connector

USB_V
Q
N
D+ (ad]
(7]
)
D-

Connector

USB_V

)
+
USB2.0
Connector

o5 [

oo D+

e

o
o v@r
LXES15AAA1-100 or
LXES1UBBB1-008

USB_V [-eesererm,

. . T
oo D+ NC VDD NC
s
BE . I/%G /02
D0

O \\

LXES1TBBB2-004
FI7177%

USB V |-

08 Of:

. C GNDNC| i
o0& D+f—
ne i [ro1vdsog i
ns D- :
20

=

LXES1TBAAZ2-013

= USB2.0 Dual Port Protection

UsB_V | usB_v
USB_V %)
USB_V | - VDD DAk Q
o1+ AA—rc |3
- 1/04 c
og D1- / 1/103 §
oo
0 5 D2+ GND o
D8 p2- D2+ N
/o1 1102 n
D2- o
USB_V -+l UsSB Vv
LXES2SBBB4-026 or
LXES2SBAA4-045
S
Linel NC e
D1+ — D1+ & o
Line2 NC N =
= DI1- S— D1- 5§
of 58
e I ) (1 E
HR= i |LJ U] E .
58 GND GND o8
O po+ f— = D2+ o O
Line3 NC m Q@
D2- f— — D2- 0 E
Lined NC DO
(@)
LXES2TBBB4-028
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ESD Application Examples: _ j 7
= USB3.0 Port Protection

Rx- % Rx- 5 R Linel NC R
+— X' . X' S
£ Rx+ N\ Rt o < Rt Line2 : NC | %
g > £ S GND :] E oo XF D. £
8 Tx % Tx D+8 § Tx- LS — :| e D+ g
o 3 a ™ Line4 NC
@ T Nl o0 = Tx+ \TX- %
n % ) [ad)] gL )
= /) & nc[T I O ne Tx
D- GND
D+ D- J
D+ VDD
5 /01 702
L XESI5AAAL-100 or LXES2TBBB4-028 and
LXES1UBBB1-008 LXES1TBAA2-013
A I = N Rx 5
T = TR+ 5 g
S T e § 0 5 Tx =
3 NC D o | o+ g ™ E
g C NC Tx- 8 O ) D+ o~
@ = = & i
> GND3 S®uoo X 5 3 b GND Tyt )
D+ g D+ ATI/OS Pﬁ Ee voD /J
1/106
LXESEABAAG6-046 L XESAXBAAG-027
® |[EEE (Firewire, i.Link) Protection
® Data-a
Data-a Data-a Power
x Data-a * ® Data-a y Data-a ﬁ E_‘ Data-a
8 I T ® Datab 8 Data-a /04 vDD/ 1/0 3
Y Datab ® Data-b = .
8 = Diglizr /01 GND\ /O 2
] /}% Eﬂ O Data-b Data-b
e Data-b

m

LXES15AAA1-100 or
LXES1UBBB1-008

LXES2SBAA4-016 or
LXES2SBBB4-026 or
LXES2SBAA4-045
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ESD Application Examples:

= HDMI Port Protection
TMDS_D2+ 7 ® TMDS D2+
TMDS_GND
TMDS_D2- * ® TMDS_D2-
TMDS_D1+ T ® TMDS D1+
TMDS_GND -
TMDS_D1- ? ® TMDS_Di-
o« TMDS_DO+ * ® TMDS_ DO+
O TMDS_GND
9 TMDS_Do- ? ® TMDS_DO-
=z
2 TMDS_CK+ T ® TMDS_CK+
O TMDS_GND
S TMDS_CK- 1 ® TMDS_CK-
[a)]
T CE_REMOTE f ® CE_REMOTE
NC
DDC_CLK ® DDC CLK
DDC_DAT —E ® DDC_DAT e e
GND LXES1UBBB1-008 (1ch)
+5V OUT
HOTPLUG_DET HOTPLUG_DET

/

i€

A\

X

T TTITTITYTIITOTIITAT

<l
[

TMDS_D2+
TMDS_GND
TMDS_D2-

TMDS_D1+
TMDS_GND
TMDS_D1-

TMDS_DO+
TMDS_GND
TMDS_DO-

TMDS_CK+
TMDS_GND
TMDS_CK-

HDMI CONNECTOR

CE_REMOTE
NC
DDC_CLK

DDC_DAT
GND

+5V OUT
HOTPLUG_DET

Linel NC TMDS D2g
Line2 [: NC TMDS D2
GND §+Ej [:_E GND
Line3 NC TMDS.—D1+
I-E Line4 [: NC TMDS_D1-
®
Linel NC TMDS_D0+
®
I-E Line2 |: __{nC TMDS_DO-
®
GND a_‘ [:_E GND
Line3 NC TMDS_CK
®
I_E Line4 [: NC TMDS_CK-
o
Linel NG CE_REMOTE
°
I_E Line2 [: NC DDC_CLK
o
GND g_‘:j [: _E GND
) DDC_DAT
)\ Line3 NC o
—E Lined [: . HOTPLUG_DET

-O *
f_/LXESZTBBB4-028 (3 pieces)

LXES15AAA1-100 or

LXES1UBBB1-008

LXES2TBBB4-028 (4ch)
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ESD Application Examples:

= DVI Port Protection
RX0 A aA— ¢t——H.0 TX0
RX0+ 1/0 4 VDD/ 1/0 3 110 4 \\VDD_I/O 3 TXO+
RX1- 1/0 1 GND\ /O 2 /01 /GND /02 TX1-
Rx1+ Tx1+
® [
LCD VGA
®
Flat RX2- A aA— ¢——H8.0 TX2- PC
Panel RX2+ /04 VDD/ 1/0 3 1104 \VDD I/O 3 TX2+ Graphics
Display Card
RC- 1/0 1 GND\| I/0 2 /01 /GND I/02 TC-
RC+ TC+
TMDS bvI
Receiver Transmitter

L1

LXES2SBAA4-016 or LXES2SBBB4-026 or LXES2SBAA4-045

Root
Vpp

Clock
L/O

SIM SLOT

Power

HA—

/04 VDD/ 1/0 3

/01 GND\ /02

LXES2SBAA4-016 or
LXES2SBBB4-026 or
LXES2SBAA4-045

= SIM Slot Protection

Root

Vpp

Clock

L/O

(1C)

» Microphone / Speaker Protection

|

(1C)

Microphone

[

Speaker

LXES15AAA1-100 or
LXES1UBAA1-096
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