V. _ L )
\ it BpeR(RIATTH ElectroStatic Discharge Devices

FE(RIPToE ESD ( Electrostatic Discharge Devices ) A

YINTEREB{RIF TS TR F iR R 2B EARREE (ESD ) FRRESEEAEIR, 5

N EOMHF SERINESERE TIEERIPSE. ;
YintlIESDeE B E 8 SOD323, SOD523, SOD882, SOD923, SOT23, ‘ -
SOT553, SOT563, SOT353, SOT363, SOT143, SOT23-6L, SOP-8, and uDFN%, =

L] L]
The array of ESD could preventing electronic equipment from damaging by fast transient voltages -
such as lightning and electrostatic discharge (ESD), providing an effective protection solution for i -
input/output interfaces and digital and analog signal lines. ‘ p
The packaging of ESD including: SOD323, SOD523, SOD882, SOD923, SOT23, SOT553, SOT563,
SOT353, SOT363, SOT143, SOT23-6L, SOP-8, nDFN, etc. -

A
55 Features

IIRGERER Fast response time

IR Small package size

{REH{ZEB/E Low clamping voltage

{EREER Low leakage current

YINTEHRE=FPRERIESDR: fvERS (KF100pf) (KBS (5-100pF ) BREE (/I F5pf)

YINT offers three types of TVS Diode Arrays: Standard Capacitance(more than 100pF), Low Capacitance
(5-100pF), Ultra Low Capacitance(less than 5pF)

A FFEIEC 61000-4-2(ESD) : Air 156KV , Contact 8KV

Compatible with IEC 61000-4-2(ESD) : Air 15KV , Contact 8KV

> > > > >

Some of the applications discussed in this guide are:

A USB1.1/2.0/3.0 A 1394a/b A RS-232

A HDMI A VDS A RS-485

A DisplayPort A Audio (Speaker/Microphone) 4 CAN Bus

A DVI A Analog Video A Keypad/Push button

A 10/100/1000 Ethernet 4 SIM Sockets A | CD/Camera display interfaces
A eSATA

A 38
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Many of these applications can be found in electronic devices such as:

A PC’ s A Keyboards/Mouse A SIM/SD Cards

A Portable Medical Devices A Mobile Handsets A External Storage 8
A Set Top Boxes A MP3/PMP’ s A Switches/Routers L
A |CD/PDP A PDA’ s A Smart Phone .
4 Portable Navigation Devices A Digital Cameras

Definitions and Terms REBEN

Reverse Standoff Voltage(VRwM) REXEERE (VRwWM)

The VVrRwM of ESD should be equal to, or greater than the peak operating ESDHIVRWMILNA F & S TFHIRIFEBEE (B HIRINBIE—
voltage of circit(or part of the circuit)to be protected.This is to ensure the B9 ) MIEERIEBE, X2 TIHRESDRE S INBIEHIE
normal operation of circuit will not be affected. BT,

Reverse breakdown Voltage(VBR) REEHFBE(VER)

Clamp Voltage(\V/C) HiEBE (VC)

Maximum voltage which can be measured across the protector when HZERAARBERPER, RIPEGFISUSEINRARE

subjected to the maximum peak pulse current

Reverse Leakage Current(IR) REFER (IR)

Maximum of state current measured at specified voltage TEAERE FRARRER

Junction Capacitance (C) #ZHBE (C)

VR=0V, f = 1MHz Between /0 pins or Any I/O pin to ground 1/O pinZI8gkI/O pin Stz BIIEFEBRE

39 A
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SOD323 A

Part number IT(mA) V‘I3P r(’ ‘_’1'A PACKAGE

14

ESD3V3D3 33 10 5 6.5 350 500
ESD5VOD3 5 10 6 9.8 350 350
ESD8VOD3 8 10 8.5 13.4 350 150
ESD12VD3 12 1 {1818 1 19 350 120 SOD-323
ESD15VD3 15 1 16.7 24 350 100
ESD24VD3 24 1 26.7 43 350 80
ESD36VD3 36 1 40 60 350 30

Part number IT(mA) @IPP =1 PACKAGE
I

ESD3V3D3B 33 200 4 7 320 350
ESD5V0OD3B 5 10 9.8 320 260
ESD8VOD3B 8 5 8.5 13.4 320 120
ESD12VD3B 12 1 {1818 1 19 320 110 SOD-323
ESD15VD3B 15 1 16.7 24 320 100
ESD24VD3B 24 1 26.7 43 320 75
ESD36VD3B 36 1 40 60 320 35
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SOD323

Part number

IR (uA)

VBR (V)

IT(mA)

VC (V)
@IPP=1A

PACKAGE

A& ESD

ESDLC3V3D3 3.3 40 4 5.15 350 1
ESDLC5V0D3 5 5 6 9.8 350 1
ESDLC8V0D3 8 2 8.5 1 13.4 350 1 SOD-323
ESDLC12VD3 12 1 13.3 19 350 1
ESDLC15VD3 15 1 16.7 24 350 1
ESDLC24VD3 24 1 26.7 43 350 1

IT(mA)

o C
o L | ] e

ESDLC3V3D3B 3.3 40 4 7.5 350 1
ESDLC5V0D3B 5 5 6 9.8 350 1
ESDLC8VOD3B 8 2 85 134 350 1
1 SOD-323
ESDLC12VD3B 12 1 18,3 19 350 1
ESDLC15VD3B 15 1 16.7 24 350 1
ESDLC24VD3B 24 1 26.7 43 350 1
PACKAGE OUTLINE DIMENSIONS in millimeters (inches) :SOD323
5]~ 1.95(0.077) 0.6(0.024) 0.6(0.024)
I 1.60(0.063) ‘ —
clg o sle %
23 =1 818 13 Cathode bar
—=|c clo = -
2 o|g 8 'S il
S|e § m! |
° ¥ 1.6(0.063) S
ol (I — <
0.40(0.016) S8 S
0.25(0.010) E gl e
3|3

1.5(0.059)
1.1(0.043)

2.85(0.112)

2.50(0.098)
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IR (HA) VBR (V)

Ve (V) PACKAGE

Part number IT(mA)
@IPP=1A

ESD3V3D5 33 1 4 7 200 105
ESD5VOD5 5 1 98 200 25
ESD8VOD5 8 5 85 13 200 70
ESD12VD5 12 1 133 1 15 200 45 SOD523
ESD15VD5 15 1 16.6 21 200 50
ESD24VD5 24 1 27 40 200 40
ESDULC5V0D5 5 1 54 12.9 200 05

IR (pA) VBR (V) :
Part number IT(mA) VC (V) PACKAGE
@IPP=1A

ESD3V3D5B 3.3 2.5 4 7 100 18
ESD5V0OD5B 5 1 6.2 1 9.8 200 80 SOD523
ESD8V0OD5B 8 1 8.5 17.5 100 10
ESDULC5V0D5B 5 1 6 12.9 200 0.5

PACKAGE OUTLINE DIMENSIONS in milimeters (inches) :SOD523

ol . 1.45(0.057)
S1S =
3 Sl |
glg E °r° 1 S
S| S =
Sle 8 L.
Sk < s|g
I L S S
! § § 1.3(0.051)
1.7(0.067) 0.9(0.035) 1.1(0.043) 0.35(0.014)
1.5(0.059) 0.7(0.028)

Mounting Pad Layout

N2
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SOD882 A

IR (BA) VER (V)
Part number IT(mA) VC (V) PACKAGE

@IPP=1A

I %

S0D882 m

A& ESD

ESD3V3D8 33 25 5 10.4 102 80
ESD5V0DS 5 1 6.2 123 107 65
ESD12vD8 12 1 133 23.7 140 30

1 SOD882
ESD24VD8 24 1 26.7 36 100 25
ESDULC3V3D8 33 1 48 12 60 05
ESDULC5V0DS 5 1 5.4 9.8 120 05

Part number IT(mA) VC (V) PACKAGE
@IPP=1A

SOD882 2]
ESD3V3D8B 33 1 5 8.4 150 25
ESD5V0D8B 5 1 56 11.6 100 15
ESD12VD8eB 12 1 13.3 18 72 95
ESDLC5V0D8B 5 1 55 1 115 100 35 S0D882
ESDLC24VD8B 24 1 27 35 180 10
ESDULC3V3D8B 33 1 48 10 150 0.5
ESDULC5V0D8B 5 1 6 11 100 0.5
PACKAGE OUTLINE DIMENSIONS in millimeters :SOD882
A-A
‘*ﬂ» 0.20 0.7
] i M
0= 0.37
max
0.65
i I I
* -
[ | 030
{ { 0.20 D

o
o
R
-
Ly
.

1.05
0.95

O e
w
S
=

le————

o

IS

o

w

0.54

0447

43 N\
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SOD923 A

IR (BA) VER (V)
Part number IT(mA) VC (V) PACKAGE

@IPP=1A

ESD3V3D9 3.3 2.5 5 6.5 88 45
ESD5VOD9 5 1 6.2 9.8 107 65
ESD12VD9 12 1 135 1 23.7 140 30 SOD-923
ESDULC3V3D9 3.3 1 4.8 12 50 0.5
ESDULC5V0D9 5 1 5.4 9.8 50 0.5

e e
Part number IT(mA) MRV PACKAGE

(P

ESD3V3DoB 3.3 1 5.1 14.1 150 25
ESD5V0OD9B 5 1 6 18.6 150 15
ESD12V0D9B 12 1 13.8 1 30 150 14 SOD-923
ESDULC3V3D9B 3.3 1 4.8 10 50 0.9
ESDULC5V0D9B 5 1 5.4 12.9 50 0.9

ACKAGE OUTLINE DIMENSIONS in milimeters (inches) :SOD923

Inches Millimeters

C

—

!

| v
EI ] TB Ny KN f |:| |:| - A 0.030 0.033 0.75 0.85
} — | T G ‘ ‘ 1 B 0.022 0.026 0.55 0.65
a 03— = c 0037 | 0.041 0.95 1.05
) D 0.014 0.017 0.36 0.43
Mounting Pad Layout(mm) E 0,006 0010 015 0.5
F 0.002 0.006 0.05 0.15
H 0.003 0.007 0.07 017

AN
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SOT23

IR (BA) VER (V)
Part number IT(mA) VC (V) PACKAGE
@IPP=1A

A& ESD

ESD3V3AP 33 10 59 9.3 300 120

ESDSVOAP 5 10 6.2 9.8 300 110

ESD8VOAP 8 5 8.5 16.9 300 250

ESD12VAP 12 1 13.3 1 19 300 60 SOT23
ESD15VAP 15 1 16.7 30 300 100

ESD24VAP 24 1 26.7 49 300 90

ESD36VAP 36 1 40 76.8 300 75

o
Part number IT(mA) VC (V) PACKAGE

[=]

ESD3V3APB 3.3 40 4 10.5 350 220
ESD5VOAPB 5 1 6 12 300 80
ESD8VOAPB 8 1 8.5 24 350 75
ESD12VAPB 12 1 13.3 1 30 300 35 SOT23
ESD15VAPB 15 1 16.7 38 350 60
ESD24VAPB 24 1 27 45 300 25
ESD36VAPB 36 1 38 60 300 20
ESDLC5VOAPB 5 1 5.8 10 50 15

S
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IR (BA) VER (V)
Part number IT(mA) VC (V) PACKAGE

@IPP=1A

|/
- ‘A 1 3 3
) 4 i 3] ne ne [3]
2 1
1 2 L2 O O
ESDSLVU2.8 2.8 1 3 | 1 | 15 400 2 SOT23

Part number IT(mA) VC (V)

@IPP=1A

110 2
|
|
12V l
|
) & o
|
|
|
—_——d ESDSM71 I
Pin1or2to3 12 1 13.3 26
ESDSM712 1 400 45 SOT23
Pin3to10r2 7 20 7.5 12

N
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SOT23 A

Part number IT(mA) e () PACKAGE
S errh | w | en

A& ESD

=
2 [[vo2
GND[[ 1 |
) ’
P>t
SOT-23 :”3 ey
» ‘ Pt
SOT-23-3L(Top view)
ESDSRO5AP 5 1 6 | 1 | 8.5 150 | 1.2 SOT-23

ACKAGE OUTLINE DIMENSIONS in millimeters (inches) :SOT-23

3.1(0.122)
2.8(0.110) 0.550 ref. (0.022 ref.) 5l
R S8
X =1
© S|
£ cle & 5§
< - 4
—t— 2 s 8 e
. 5 Sle S
= 23 &
4:‘1 S =13 S
L olo f _L \'
0.5(0.020) 5‘/
0.45(0.018) 0.45(0.018) 030012 y
0.35(0.014) 0.35(0.014) 26(0.102)
2.35(0.093)
0.45(0.018) 0.7(0.028)
0.35(0.014) g5
=3 K=}
oo
F|s
< | |
-
@
o [ S
o
5
; S
1(0.039) ‘ 1(0.039) 0.95(0.037) 0.95(0.037)
0.9(0.035) ' ! 0.9(0.035)

Mounting Pad Layout
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DFEN

VRWM IR (HA) VBR (V)
IT(mA) Ve (V)
@IPP

Part number PACKAGE
Date 2+ —
INT Date 2-
D [
IN2 Date 1+
Date 1-
GND HDMI
Date 0+ —
IN3 Date 0-
I
IN4 Clk+
Clk-
ESD0524P | 5 | 1 6 | 1 | 8.5 150 | 0.35 | DFN-10-2.5*1.0"0.6-0.5
DFN-10-2.5*1.0"0.6-0.5 (1)
‘ 2.50 £ 0.10 0.20 +0.05 0.50TYP
\ NG N10
AN
(1O 10 1S
<
° | N5 N1 g
Top View S $ 0.40%0.10 o
- =
° Bottom View
g o
& g
© o
S g
w
W
['d
3
Side View e

A 48
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DFEN

DFN-10-2.5%1.0%0.6-0.5 (2)

\ 250 + 0.10 | &(’11065»}.* %2-(5)0&
| ‘ U OTIWT

[1 [

N

[1 (1 g
~
T
S| 040%0.10 S
= H
s =
Top View ps rel Upward View
= =}
[Te}
.
o I
+ g
2 ¢
o S
w
w
4
S
o
Side View <

49 A
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DFEN

Part number

DFN-10-2.5X2.56X0.6-0.5

SOP-8-255-1.27

B T T
IT(mA)

DFN-10-2.5X2.5X0.6-0.5(Top view)

VC (V) PACKAGE
@IPP=1A
1101 1 8 REF2
1. T
rRer[] 2 I & L= 7 []o4
reri[T3 1~ O 6 []1os
/02| 4 4[ L5 REF2

SOP-8-225-1.27(Top view)

ESD3304P 3.3 1 3.8 12 450 35 DFN-10-2.5*2.5*0.6-0.5
ESD3304S 33 1 3.8 12 450 815 SOP-8-225-1.27
DFN-10-2.5x2.5%0.6-0.5
250 £0.05
0.50TYP
N N6 -
U yguuu S 2
+ =}
t
8 ° 1.90+0.10 g‘ g ‘ O\
Al S 2 —
% § S Tﬁﬂ_ﬁ
- N i
['d
Aaanar g
S
N5 T 0
J 020-030 8
FRE ME § MARE
S
SOP-8-225-1.27
042 * 0.10
3 9 B 50003
H H H
< o o~
© = S
~ o I
o S
: LU L
% % % % ' o = 0.18 0.10

0.20 £ 0.05 ’:F

A 50
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A

SOT-143

Part number IT(mA) e () PACKAGE

—1 /o 1o Vee
o O
GND | 1 E| REF

N Sl
L
= o |2 E||/o J—r) ET

ESDSR05 5 5 6 | 1 | 9.8 | 12 | 500 | 2.5 | SOT-143

Part number IT(mA) VC (V) PACKAGE

[4] 5]

ESD5VOL3 5 5 6 | 1 | 9.8 | 12 | 100 | 30 | SOT-143

51 A
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mé SR ElectroStatic Discharge Devices

IR (LA) VER (V)
Part number IT(mA) VC (V) PACKAGE

@IPP=1A

H
w

-

ESDSR70 70 5 85 | 50 | 1.5 | 24 | / | 3 | SOT-143

PACKAGE OUTLINE DIMENSIONS in inches (milimeters) SOT-143

] “mm

BS |
| J ;JT A 2.80 3.04 0.110 0.120
P
D B 1.20 1.39 0.047 0.055
Y T I S c 0.84 114 0033 | 0045
0.80(.032") D 0.39 0.50 0.015 0.020
1.00(.040")
T F 0.79 0.93 0.031 0.037
: O G 178 2.03 0.070 0.080
3.40(.134" 2.20 i l=—190 :
7& ( H) 087"y \ i (.075") ! J 0.08 0.15 0.003 0.006
[ \ 3.60(.140") ‘i ¥ PR '
H c e T : K 0.46 0.60 0.018 0.024
LT | ]
T : ‘ — ; ' 8sc : 0.045 0.60 0.0175 0.024
B T b B vy L1 04 060 0016 | 0.024
1.00(.040" 0.80(.032"
1oeoie o000 R 0.72 083 0.028 0.033
2.11 2.48 0.083 0.098

Recommended Pad Layout
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SOT23-6L A

VRWM IR (pA) VBR (V)
Part number

mow | Y00,

I
PACKAGE
w0

A& ESD

(] 1] :
(-] 1]
SOT-23 6L(Top view)
ESDSRV05-4 1 1 125 350 25
SOT23-6L
ESDSRVLC05-4 1 6 1 125 350 0.8
PACKAGE OUTLINE DIMENSIONS in inches (milimeters) SOT23-6L
5 = AI = 095——F—+—095
D - '
T B EA o jj
= ®% T
G H G- %H»\ \ \
TEE N0
1 2 3
= o 14
J sl

SYMBOL INCHES

MILLIMETERS

TR TR

I @ m m o O W >»

o =

0.004
0.016
0.039
0.074
0.037
0.102
0.059
0.016
0.110

0.007
0.004
0.047
0.075
0.038
0.118
0.067
00.016
0.118
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0.11
0.40

1.00
1.88
0.93
2.60
1.50

2.80

0.19

0.10
1.20
1.92
0.97
3.00
1.70

3.00
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SOP-8

Part number

I I

A

oy N I

45 Ethernet
Connector PHY
Tx+
Tx- IREARENRL]
% % gllg R TT 11 SR
Rx-
ESDSLVU2.8-4 I I I I
as transparent #
for actual footprint I. . .i_ . — t
= Case GND ESDSMDA15C ESDSRDA3.3-4
ESDSLVU2.8-4 2.8 1 3 1 55 24 400 3
ESDSMDA15C 15 1 16.7 1 30 5 500 80 SOP-8
ESDSRDA3.3-4 33 40 4 1 15.5 27 500 5
PACKAGE OUTLINE DIMENSIONS SOP-8
1.27
D ~— 060
e -

Ul

T1—
a—
A2

6.80

e 420 4.‘

A 54

SYMBOL

INCHES

qoun_d

I T R ST B TR

A 0.053 0.069 1.35 1.75
Al 0.004 0.010 0.10 0.25
A2 0.050 0.065 1.25 1.65
B 0.012 0.020 0.31 0.51
c 0.007 0.010 0.17 0.25
D 0.189 0.197 4.80 5.00
0.228 0.244 5.80 6.20
E1 0.150 0.157 3.80 4.00
e 0.050BSC 1.27BSC
L 0.016 0.050 0.40 1.27
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SOT-553

Part number IT(mA) pr;‘_’ 1)A PACKAGE
[

11010 (@)
1102 O [@D)]
Vo1 |: :| 1104 11030 L
L .
GND |: T'Z =
= T
1102 /03
L - o]
1106 O
ESD5VOL4 5 1 6 1 9.8 20 8 SOT-553
ESD3V0J4 3 1 5.3 1 8 20 9 SOT-353
ESD5V0J4 5 5 6 1 12 60 30 SOT-353

PACKAGE OUTLINE DIMENSIONS : SOT - 553

A E \G 05 05

°0 O + +
T

1.7

0.5 _|_ i +

ol

! ._.EE_._._._

"‘ -~ 0.375

H

SYMBOL INCHES MILLIMETERS
I TR RS IR TR

A 1.50 1.70 0.059 0.067
B 1.10 1.30 0.043 0.051
C 0.50BSC 0.020BSC

D 0.17 0.27 0.007 0.011
E 0.50 0.60 0.020 0.024
F 1.50 1.70 0.059 0.067
G 0.10 0.30 0.004 0.012
H 0.08 0.16 0.003 0.006

55 A\
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SOT-353

PACKAGE OUTLINE DIMENSIONS : SOT - 353

00 .

\
JWRE
] )

Q1

IIIIIIII%HIHHHHHIIIIIII

IT(mA) Ve (V)
@IPP=1A

A

0.80
(0.031)

0.15
(0.008)
0.10
(0.004)
1.80
(0.071)
1.15
(0.045)

0.80
(0.031)
1.80
(0.071)

0.10
(0.004)

TYP:

6 5 4

11010

O

0.65
(0.026)

110
(0.043)
0.30
(0.012)
0.18
(0.007)
2.20
(0.087)
135
(0.053)
0.10
(0.004)

1.00
(0.039)
2.40
(0.094)

0.40
(0.016)

e | e
PACKAGE

1102 & O + il | 1 |
1103 O QO
X X & —
[c1H &
v v —
T’{lﬂ I'*
11040 o 1 | 2| 3|
T2 3 1050 o ESDULC5V-4K5
ESD5VOM5 5 5 6 1 12 60 30 SOT-563
ESD5VOK5 5 5 6 1 12 60 30 SOT-363
ESDULC5V-4K5 5 1 6 1 20 100 0.8 SOT-363

A 56
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SOT-563 A

ACKAGE OUTLINE DIMENSIONS in milimeters (inches) :SOT-563

A c le ‘ 0.5 05 ‘
o0 [ M T

B
. F 22 | 12 7
i
i
o] B o [ 4+ | + || +
U O -
C D H M’ Unit:mm

SYMBOL INCHES MILLIMETERS
e e L e[ e

A 1.50 1.70 0.059 0.067
B 1.10 1.30 0.043 0.051
C 0.50BSC 0.020BSC

D 0.17 0.27 0.007 0.011
E 0.50 0.60 0.020 0.024
F 1.50 1.70 0.059 0.067
G 0.10 0.30 0.004 0.012
H 0.08 0.16 0.003 0.006

TN
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SOT-363 A

PACKAGE OUTLINE DIMENSIONS : SOT-363

A H ‘ 0.65 0.65 ‘
sl |l

0.42

NI o S — A+ [+
I

SYMBOL INCHES MILLIMETERS
T T T
2.0 22

A 0.079 0.087
B 1.15 1.35 0.045 0.053
C 2.15 2.45 0.085 0.096
D 0.65BSC 0.026BSC

E 0.15 0.35 0.006 0.014
F 0.90 1.10 0.035 0.043
G 0.00 0.10 0.000 0.004
H 0.08 0.15 0.003 0.006
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ESDHIFIZSRAR/), AIEAT=RESBIE(EEE 1394, USB 2.0, HDMI, DVI, etc.)fRIF, FFEBRIRTIZENEEE, HRHUESDRFNIE
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ESD Suppressors offer extremely low capacitance which makes them ideal for use in high—-speed data circuits (IEEE 1394, USB 2.0, HDMI, DVI,

etc.). Available in single-line and multi-line packages, they provide ESD protection while ensuring that signal integrity is maintained.

0 . Capacitance
Working Voltage Clamping Voltage Reverse Leakage Current
Part Number 28 20u Sy @1MHZ IEC61000-4-2

ESD040205P015 5.0 30 1 0.15
ESD040208P030 8.0 45 1 0.3

ESD040212P060 12.0 50 1 0.6

ESD040215P080 15.0 60 1 0.8

ESD040218P080 18.0 65 1 0.8

ESD040224P080 24.0 80 1 0.8 Contact :>8KV
ESD060305P015 5.0 30 1 0.15 Alr 1 >16KV
ESD060308P030 8.0 45 1 0.3

ESD060312P060 12.0 50 1 0.6

ESD060315P080 15.0 60 1 0.8

ESD060318P080 18.0 65 1 0.8

ESD060324P080 24.0 80 1 0.8

A The application tolerates very little added capacitance (high speed data lines or RF circuits)
A ESDis the only transient threat
A Protection is required on data, signal, and control lines (not power supply lines)
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