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Diodes, transistors, ESD and signal conditioning devices
Excellence in portfolio and performance




Introducing new package technology

Portable and increasingly smaller end products fuel the race towards more sophisticated functionality in smaller form
factors. To support system designers manage this challenge we as NXP develop products that fulfill requirements regarding
space constraints, boosted performance and environmental aspects. Have a look at these five new SMD packages that take
discretes to the next level:

Leadless powerhouse — SOT1061 and SOT1118

Features

» Exposed heat sink for excellent thermal and electrical conductivity
» Power dissipation capability (P, ) of > 1W

» Small footprint of 2 x 2 mm and height of 0.65 mm

Products in SOT1118
- Small-signal MOSFET P-channel
and FET-KYs, page 77

Products in SOT1061

- 1and 2 Alow V. Schottky rectifiers,
pages 11 and 12

- Low V., (BISS) transistors,

pages 57, 59, 64 and 65

FlatPower — SOD123W and SOD128

Features

» High power ratings due to clip-bonding
technology and optimized die design

» 1 mm low profile, footprint of 2.6 x 1.7
(SOD123W) and 3.8 x 2.5 mm (SOD128)

» Pad layout compatible with SMA for
easy drop-in replacement

» AEC-Q101 qualified

Products in SOD123W and SOD128
- 400 W and 600 W TVS diodes,
pages 44 and 45
- 1to 5 Alow V, Schottky
rectifiers, page 10

Small, strong, perfectly visible — SOD882D

Features

» Exposed leads facilitate visual inspection of solder joints @‘ Products in SOD882D
A

» More rugged and reliable bond between device and PCB board - Standard ESD protection devices,
» Reduced height down to 0.37 mm and small footprint of T page 24
1x0.6 mm

Transfer to halogen-free products

Since 2009 all NXP small-signal discrete SMD packages on the market are “Dark Green”, meaning they are fully RoHS compliant
(directive 2002/95/EC) and do not contain halogens or antimony exceeding allowed limits:

T T
Antimony Oxides < 900 ppm
Chlorinated + Brominated Compounds Y < 900 ppm

Discrete Semiconductors
Selection Guide 2010

Products for general applications

Benefit from interactive features in the online edition of this selection
guide: A click on a product type takes you to the corresponding
product information page on the NXP website. There you'll find data
sheets and other design-support documents. To access the online
selection guide, go to www.nxp.com/discrete selection guide
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Support tools

To help you achieve the best, most efficient design-ins with our products, we offer a wide variety of support tools, available on the
NXP Semiconductors website.

Application notes
Comprehensive application information:

http://www.nxp.com/all_appnotes

Datasheets
Details on all released products and product families, available for download as pdf files:

http://www.nxp.com/all_datasheets

Sales literature

To find the latest sales literature please go here for downloads:

http://www.nxp.com/all_literature

Sales offices and distributors

Diodes
Dedicated and skilled sales and distribution teams provide support on a regional level:

http://www.nxp.com/profile/sales Schottky barrier diodes and rectifiers

General purpose Schottky diodes < 250 mA

Samples Medium power low V, Schottky rectifiers single > 200 mA 10
You can order samples directly from our online system. Please register here: Medium power low vF Schottky rectifiers dual > 200 mA 12
http://www.nxp.com/help/samples Nomenclature of low V, (MEGA) Schottky rectifiers 13

Improved forward characteristics of (MEGA) Schottky rectifiers in new packages 13

L it Schottky diod
Selection Guide - offline version oW capacrtance Schottiy diodes

The pdf file of this selection guide can be downloaded here: PN rectifiers 1 5

http://www.nxp.com/discrete_selection_guide PN rectifiers in SMA, SMB, SMC

Zener diodes 16

General purpose Zener diodes
A selection of our spice models can be found on the internet: Zener diodes specification

http://www.nxp.com/models Switching diodes 18

General purpose switching diodes < 100 V

Spice models

X-reference tool

General purpose switching diodes > 100 V 20
Looking for the most up-to-date information on small-signal discrete, power management, RF and standard logic products? Controlled avalanche switching diodes 21
Then download our x-reference offline tool from the NXP website : Low leakage current switching diodes 21

http://www.nxp.com/search/advanced

For further design-in support please contact your local sales office.



Schottky barrier diodes and rectifiers Schottky barrier diodes and rectifiers

250 mA

General purpose Schottky diodes <

types in bold represent new products

SOD882/
SOT323 SOT363 SOD323F SOD323 SOT416 SOD523
soT23 SOT1438 - SOD123F SC70) SC85) £C.90) C76 SOTé666 SC.75) SC.79] (ss(():Tfsg%

SOD80C SODé8
(MiniMelf) (DO-34)

Package

S ST
oy w.  4b s & & & L & L4 2z & ~
Size (mm) 35x1.5x1.5 3.04 x 1.6 x 0.55 29x1.3x1.0 29x1.3x1.0 26x1.6x1.1 2.0x1.25x0.95 2.0x1.25x0.95 1.7x1.25x0.7 1.7 x1.25x0.95 1.6x1.2x0.55 1.6x0.8x0.77 1.2x0.8x0.6 1.0x0.6x0.5
P (MW) 300 500 250 250 830 250 300 550 400 300 150 500 250
single BAS70 BAS70H BAS70W 1PS76SB70 1PS79SB70 BAS70L
dual series BAS70-04 BAS70-04W
dual c.c. BAS70-05 BAS70-05W
70 70 750 10 0.1 50 dual c.a. BAS70-06 BAS70-06W
dual isolated BAS70-07 BAS70-07S BAS70-07V
triple isolated BAS70W
quad 2x series BAS70XY
370 1 0.5 30 single RB751V40 RB751S40 RB751CS40
single BAS40 BAS40H BAS40W 1PS76SB40 1PS79SB40 BAS40L
dual series BAS40-04 BAS40-04W
T i dual c.c. BAS40-05 BAS40-05W 1PS755B45
500 10 1 30 dual c.a. BAS40-06 BAS40-06W
dual isolated BAS40-07 BAS40-07V
quad c.c./c.c. 1PS88SB48 BAS40-05V
quad 2x series BAS40XY
300 10 30 10 single 1PS79SB31
single BAT754
dual series BAT754S
340 10 2 25 dual c.c. BAT754C
dual c.a. BAT754A
triple isolated BAT754L
single BAS85 BAT85 BATS54 BAT54H BAT54W BAT54J 1PS76SB10 BAT54T 1PS79SB10 BAT54L
dual series BAT54S BAT54SW
o dual c.c. BAT54C BAT54CW BAT54CM
dual c.a. BATS54A BATS54AW
400 10 2 25
dual isolated BAT74 BAT74S BAT74V
triple isolated BAT54WV
200 quad c.c./c.c. BAT54CV
quad 2x series BAT54XY
500 200 30 10 single RB521S30
600 200 1 10 single RB520S30
single BAT721 1PS76SB21
dual series BAT721S
300 10 15 30
dual c.c. BAT721C
dual c.a. BAT721A
40 360 10 0.5 25 single 1PS79SB30
single BAT854W
dual series BAT854SW
420 30 0.5 25
dual c.c. BAT854CW
dual c.a. BAT854AW
50 450 10 5 40 single BAS86 BAT86
250 100 950 250 18 75 single BAT46WH BAT46WJ
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Schottky barrier diodes and rectifiers

Medium power low V, Schottky rectifiers single = 200 mA

30 480 0.04
0.2 40 600 0.01
60 600 0.1
390 0.2
440 15
20
480 0.01
500 0.03
0.5
430 0.15
30
500 05
470 0.1
40
550 0.1
340 1
375 1.9
430 0.2
0.05
450
20 1.0
500 0.2
550 0.07
620 15
450 1.0
360 15
1.0 450 0.05
30 520 0.05
550 1
560 0.15
680 05
490 0.05
600 1.0
40
640 0.1
570 0.05
530 0.06
60 650 0.35
660 0.05
is 20 660 0.07
’ 30 550 1.0
10 460 3.0
420 1.9
20
525 0.2
360 3.0
420 15
450 0.1
30
20 470 25
520 0.05
620 1.0
490 0.1
40
535 0.1
530 0.15
60
575 0.25
10 530 3.0
360 5.0
30
450 0.15
3.0
490 0.2
40
540 0.1
60 530 0.2
360 8.0
30
5.0 450 0.25
40 490 0.3

SOD128
Package

P (MW) @ 1 cm? 1050

Optimization

low V.

low I
low V.
low V.
low V.
low I,
low I,
low V.
low V.
low V.
low V.
low V.
low V.
low V.
low I,
low V.

low V.
low I,

low V.

low V.

low V. PMEG3010EP

low I PMEG3010BEP
low I,

low V.

low V.

low V.

low V. PMEG4010EP

low V.

low V.

low I,

low V. PMEG6010EP

low V.

low I,

low I,

low V.

low V.

low V.

low V.

low V. PMEG3020EP

low V. PMEG3020CEP
low I, PMEG3020BEP
low V.

low I, PMEG3020DEP
low V.

low V. PMEG4020EP

low V.

low V. PMEG6020EP

low V.

low V.

low V. PMEG3030EP

low I, PMEG3030BEP
low V. PMEG4030EP

low I,

low V. PMEG6030EP

low V, PMEG3050EP

low I, PMEG3050BEP
low V. PMEG4050EP

SOD87
(Melf)

&

3.5x2.05x2.05
1000

PRLL5817

PRLL5818

PRLL5819

SOT457
(SC-74) SOT23

29x15x1.0
540

1PS74SB23

PMEG6010AED

29x13x10
420

PMEG2005ET

PMEG3005ET

PMEG4005ET

BAT720

PMEG2010AET

PMEG2010ET

PMEG3010ET

PMEG4010ET

SOD123W

=

26x1.7x1.0
950

PMEG2010ER

PMEG2010BER

PMEG3010ER
PMEG3010BER

PMEG4010ER

PMEG6010ER

PMEG3020ER

PMEG3020BER
PMEG4020ER

PMEG6020ER

PMEG4030ER

Schottky barrier diodes and rectifiers

NOJRYX]
SOD123F SOT1061 (SC-70)

26x1.6x1.1
830

PMEG2005EH

PMEG3005EH

PMEG4005EH

PMEG2010AEH

PMEG2010EH

PMEG3010CEH

PMEG3010EH

PMEG4010EH
PMEG4010CEH

PMEG6010CEH
PMEG2015EH
PMEG3015EH
PMEG1020EH

PMEG2020EH

PMEG3020EH

PMEG1030EH

2.0x2.0x0.65
1000

PMEG2010EPA

PMEG2020EPA

PMEG3020EPA

PMEG4020EPA

PMEG6020EPA

2.0x1.25x0.95
250

1PS70SB20

SOD323
(SC-76)

SOD323F

(SC-90)

&g L &

1.7 x1.25x0.95
570

PMEG2005AEA

PMEG3005AEA

PMEG4005AEA

PMEG2010BEA
PMEG2010EA
BAT760

PMEG3010BEA

PMEG4010BEA

PMEG2015EA

PMEG1020EA

PMEG2020AEA

1.7x1.25x0.7
830

PMEG3002EJ
PMEG4002EJ
PMEG6002EJ
PMEG2005EJ

PMEG3005EJ

PMEG4005EJ

PMEG2010EJ

PMEG2010AEJ

PMEG3010CEJ

PMEG3010EJ

PMEG4010EJ
PMEG4010CEJ

PMEG6010CEJ
PMEG2015EJ
PMEG3015EJ
PMEG1020EJ

PMEG2020EJ

PMEG3020EJ

PMEG1030EJ

1.6 x1.2x0.55
570

PMEG2005AEV

PMEG3005AEV

PMEG4005AEV

PMEG2010BEV
PMEG2010EV
BAT960

PMEG3010BEV

PMEG4010BEV

PMEG2015EV
PMEG3015EV
PMEG1020EV

types in bold represent new products

SOT666

SOD523

(SC-79)

&

1.2x0.8x0.6
450

PMEG3002AEB
PMEGA4002EB
PMEG6002EB

PMEG2005EB

PMEG3005EB

PMEG2010AEB

PMEG3010EB

SOD882

I~

1.0x0.6x0.5
250

PMEG3002AEL
PMEGA4002EL

PMEG2005AEL
PMEG2005EL

PMEG3005EL

11



Schottky barrier diodes and rectifiers

Medium power low V, Schottky rectifiers dual = 200 mA

(mm)

6.5x35x1.65

0.2

20

0.5 30

40

25

40

60

20

20

30

480

600

390

430

470

450

500

540

650

420

440

0.03

0.1

0.2

0.15

0.1

0.05

0.06

0.35

2.0

Optimization

dual isolated

low V.
low V.
low V.

’ dual c.c.
low V. @
low V, e

dual series
|OW VF @
dual c.c.
|0W VF @
dual c.a.
|OW VF @
dual c.c.
|OW VF @
dual c.c.
|OW VF @
dual series
=y
dual c.c.
dual c.a.
|DW VF @
dual c.c.
dual c.c.
|OW VF @

§
H

types in bold represent new products

SOT223
(SC-73) SOT23 SOT1061 SOT666

€% & & 4

29x13x1.0 20x20x0.65 1.6x1.2x0.55
1500 250 1000 300
PMEG3002TV
PMEG6002TV
PMEG2005CT
PMEG3005CT
PMEG4005CT
BAT120S
BAT120C
BAT120A
PMEG4010CPA
PMEG6010CPA
BAT160S
BAT160C
BAT160A
PMEG2020CPA
PMEG3020CPA

Schottky barrier diodes and rectifiers

Nomenclature of lowV_ (MEGA) Schottky rectifiers

PMEG 20 10A E
NX?P MECGA Schottky rectifier 4T
Max. reverse voltage in V

eg.20=20V

Cont. foward current in A
eg.10=1.0A

Variant number (optional)

v
t

A =S0D323
B =SOD523
Internal configuration: D = SOT457
E =single H=50D123
AetA J = SOD323F
Coce T-50T23
o oseres V = SOT666
P = double, parallel L = SOD882
R = triple, anti-parallel P = SOD128
V= triple PA = SOT1061
soEaln R = SOD123W
Y=2xCC
X =2 x series
W =CA and CC

Improved forward characteristics of (MEGA) Schottky rectifiers in new packages

NXP low V. maximum efficiency general applications (MEGA) Schottky rectifiers in new FlatPower
SOD123W and medium power leadless SOT1061 package

2.0

1.8
/ forward

1.0 /
0.9
forward /
current 0.8
Ir /
Al
[Al 0.7

current { g
/ :
[A]

14

/

o /

1.2

y //

1.0

Same reverse current: IR @20 V = 0.05 mA

forward voltage VF [V]

PMEG2010BER in SOD123W with clip-bond technology
Equivalent type 20-V/1-A with wire-bond technology

brb344
Same reverse current: IR@30V =1 mA

0.8
0.3 0.6 /
0.2 0.4 /
0.1 / 0.2
0 0
0 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45

forward voltage Vg [V]

PMEG3020ER in SOD123W with clip-bond technology
Equivalent type 30-V/2-A with wire-bond technology

0.50

brb345

1.8
1.6 /

1:4 /

PMEG3020EPA

1.2
1 /

in SOT1061

—— 30V/2AinSOD123F

and SOD323F

I [A]
Y /

0.6
0.4
0.2
0

0 0.1 0.2 0.3 0.4 0.5 0.6

V; V]

Similar reverse current | at 30V ~ 1 -2 mA

13



Schottky barrier diodes and rectifiers PN rectifiers

Low capacitance Schottky diodes PN rectifiers in SMA, SMB, SMC ‘
types in bold represent new products

SOD131 (SMA) SOD132 (SMB) SOD133 (SMC)
soT323 soT363 s0p323 sops23 _________sobisivA) |
SOT23 (SC-70) (5C-88) (SC.76) SOT666 (SC-79) SOD882
Package

4 0 4 4 g g & = =

SIZe (0 29x13x1.0 20x125x0.95 20x125x0.95 17x1.25x095 1.6x1.2x055 12x08x0.6 1.0x0.6x0.5 Size (mm) 4.25x2.67 x 2.14 4.32x3.62x229 6.86 x5.91x 2.34
P (MW) 250 250 300 400 300 500 250 30 60 300 2000 30 300 2000 30 60 300 2000

single I max (A)

BAT17 1 ES1A US1A RS1A S1A
5 1.5 RS2AA RS2A S2A
ES2A
single
3 ES3A US3A RS3A S3A
152 1PS76SB17 1PS79SB17 1 ES1B US1B RS1B S1B
o 100 15 RS2BA RS2B 28
4 450 1 1 2 ES2B

triple isolated

ES3B Us3B RS3B S3B
1PS66sB17 1 ES1D Us1D RS1D S1D
15 US2DA RS2DA S2DA RS2D S2D
200 ES2D
FIMIEADS) 3 ES3D US3D RS3D s3D
PMBD354 % 1 ES1G US1G RS1G S1G
15 US2GA RS2GA S2GA RS2G S2G
400 2 ES2G
30 1PS705B82 1PS10SB82 3 ES3G US3G RS3G S3G
1 us1J RS1J s1J RS2J s2J
600 15 US2JA RS2JA S2JA
3 us3J RS3J S3J
il =R obe2 1 US1K RS1K S1K RS2K S2K
800 15 RS2KA S2KA
dual series 3 US3K RS3K S3K
15 340 1 1 @ 1PS705B84 1 us1m RS1M S1M RS2M S2M
1000 15 RS2MA S2MA
o 3 US3M RS3M S3M
dual c.c.
@ 1PS70SB85
dual c.a.

@ 1PS70SB86

"diodes have matched capacitance

14 15



Zener diodes

General purpose Zener diodes

500

250

400

250

250

200

250

250

200

200

200

250
200
200
200
250

200

200

200

Notes:

Jap: B selection: app. 5 % V, tolerance, B1, B2, B3 selections: app. 2 % V, tolerance in sequential intervals

Eur: A selection: app. 1 % V, tolerance, B selection: app. 2 % V, tolerance, C selection: app. 5 % V, tolerance; the selections are in overlapping intervals
Ave: low voltage avalanche regulator diodes

dual c.a.: dual common anode

60

40

40

40

40

40

30

40

40

40

30

40
40
40
60
40
40

40

40

40

3.3~24

3.6~75

2.4~36

2.4~75

2.4~75

2.4~75

2.4~75

2.4~75

3.0~30

2.4~75

2.7~24

2.4~15

100

2.4~36
2.4~75
2.4~36
100
2.4~36
2.4~75

2.4~15

2.4~75

2.4~75

2.4~36

about 2 %

B, C

A B, C
0.2V

0.2V

about 2.5 %

©

B2

C

B2
B, C
B, B1, B2, B3
C
B, B1, B2, B3
B, C

B, C

B, C

B, B2

special

Eur

special

Eur

Jap

Jap

single

n1th

single

bb11

=)

single
24
cosmnoss

single

&0

single

dual c.a.

& [{]

i

single

dual c.a.

single

dual isolated

dual c.a.

back-to-back

single

=)

single

118

dual c.a. @

single

TN47xxA series

BZV8S5 series

NZX series

BZX79 series

BZV90 series

BZV49 series

BZV55 series

BZB84 series

BZX84 series

PLVA600A series

PLVA2600A series

NZH series

BZT52H series

PZUxDB2 series

BZB784 series

BZB100A

PDZ-B series
BZX384 series
PZUxBA series

BZX100A

PZUxB series

BZX84J series

BZB984 series

BZX585 series

BZX884 series

PZUxBL series

SOD66 (DO-41)

A

@
y

SOD27 (DO-35)

A

SOT223 (SC-73)

SOD123F

=)

SOT353 (SC-88A)

7

SOD323F (SC-90)

= =

—

SOT663

SOD523 (SC-79)

SOD882

types in bold represent new products

4.8x2.6x0.81

4.25x 1.85x 0.56

6.5x3.5x1.65

45x25x1.5

35x15x15

29x13x10

26x1.6x1.1

2.0x1.25x0.95

2.0x1.25x0.95

1.7 x1.25x 0.95

1.7x1.25x0.7

1.6 x 1.2 x0.55

1.2x0.8x0.6

1.0x0.6x0.5

1000

400

1500

1000

300

250

830

300

350

300

550

350

300

250

Zener diodes

BZX84-y2V4
BZX84-y2V7
BZX84-y3V0
BZX84-y3V3
BZX84-y3V6
BZX84-y3V9
BZX84-y4V3
BZX84-y4V7
BZX84-y5V1
BZX84-y5V6
BZX84-y6V2
BZX84-y6V8
BZX84-y7V5
BZX84-y8V2
BZX84-yoV1
BZX84-y10
BZX84-y11
BZX84-y12
BZX84-y13
BZX84-y15
BZX84-y16
BZX84-y18
BZX84-y20
BZX84-y22
BZX84-y24
BZX84-y27
BZX84-y30
BZX84-y33
BZX84-y36
BZX84-y39
BZX84-y43
BZX84-y47
BZX84-y51
BZX84-y56
BZX84-y62
BZX84-y68
BZX84-y75

European spec (e.g. BZX84)

Vz nominal Vz

Japanese spec (e.g. PZU)

Vz nominal Vz

bra855
22-26 2.35-245
25-29 2.65-2.75
28-32 2.94-3.06
31-35 3.23-3.37
34-38 3.53-3.67
37-4.1 3.82-3.98
4-46 4.21-439
44-5 4.61-479
48-54 5-5.2
52-6 5.49 -5.71
5.8-6.6 6.08-6.32
64-7.2 6.66 - 6.94
7-79 7.35-7.65
7.7-87 8.04 - 8.36
85-9.6 8.92-9.28
9.4-10.6 9.8-10.2
10.4-11.6 10.8-11.2
11.4-12.7 11.8-12.2
12.4-14.1 12.7-13.3
13.8-15.6 14.7 -15.3
15.3-17.1 15.7-16.3
16.8-19.1 17.6-18.4
18.8-21.2 19.6 - 20.4
20.8-233 21.6-22.4
22.8-256 23.5-245
25.1-28.9 26.5-27.5
28-32 29.4-30.6
31-35 32.3-337
34-38 35.3-367
37-41 38.2-39.8
40 - 46 42.1-43.9
44 - 50 46.1-47.9
48 - 54 50 - 52
52 - 60 54.9 - 57.1
58 - 66 60.8 - 63.2
64 -72 66.6 - 69.4
70-79 735-765

2.37-243
2.67-273
2.97 -3.03
3.26-3.34
3.56 - 3.64
3.86-3.94
4.25-4.35
4.65-4.75
5.04-5.16
5.54 - 5.66
6.13 - 6.27
6.73 - 6.87
7.42-7.58
8.11-8.29
9-9.2
9.9-10.1
10.8-11.11
11.88-12.12
12.87-13.13
14.85-15.15
19.8 - 20.2
26.73 - 27.27
35.64 - 36.36
38.61 - 39.39
42.57 - 43.43
50.49 - 51.51

74.25-75.75

PZU2.4y
PZU2.7y
PZU3.0y
PZU3.3y
PZU3.6y
PZU3.9y
PZU4. 3y
PZU4.7y
PZUS. 1y
PZU5.6y
PZU6.2y
PZUG.8y
PZU7.5y
PZU8.2y
PZU9.1y
PZU10y
PZU11y
PZU12y
PZU13y
PZU14y
PZU15y
PZU16y
PZU18y
PZU20y
PZU22y
PZU24y
PZU27y
PZU30y
PZU33y
PZU36y

NZX2V4A
NZX2v4B
NZX2V7A
NZX2V7B
NzZX2v7C
NZX3VOA
NZX3V0B
NZX3voC
NZX3V3A
NZX3V3B
NZX3V3C
NZX3V6A
NZX3VéB
NZX3Vvé6C
NZX3V9A
NZX3V9B
NZX3v9C
NZX4V3A
NZX4V3B
NZX4V3C
NZX4V3D
NZX4V7A
NZX4V7B
NZX4v7C
NZX4V7D
NZX5V1A
NZX5V1B
NzZX5V1C
NZX5V1D
NZX5V6A
NZX5VéB
NZX5Vé6C
NZX5V6D
NZX5V6E
NZX6V2A
NZX6V2B
NZX6V2C

23-26
25-29
28-3.2
3.1-35
34-38
3.7-41
4.01-4.48
4.42-49
4.84 - 5.37
5.31-5.92
5.86-6.53
6.47 -7.14
7.06 -7.84
7.76 - 8.64
8.56 - 9.55
9.45 - 10.55
10.44 - 11.56
11.42-12.6
12.47 - 13.96
13.84 - 15.52
15.37 - 17.09
16.94 - 19.03
18.86 - 21.08
20.88 - 23.17
22.93 - 25.57
25.1-28.9
28 -32
31-35
34-38

25-275
2.8 -3.05
3.1-3.35
3.4 -3.65
3.7-3.97
4.01-421
4.42-4.61
4.84 -5.04
5.31-5.55
5.86-6.12
647 -6.73
7.06 -7.36
7.76 - 8.1
8.56 - 8.93
9.45-9.87
10.44 -10.88
11.42-11.9
12.47 -13.03
13.84 - 14.46
15.37 - 16.01
16.94-17.7
18.86 - 19.7
20.88 - 21.77
22.93 - 23.96
NZX6V2D 6.1-6.4
NZX6V2E 63-6.6
NZX6V8A 64-67
NZX6V8B 6.6-6.9
NZX6V8C 6.7-7
NZX6V8D 69-72
NZX7V5A 7-73
NZX7V5B 72-76
NZX7V5C 73-77
NZX7V5D 75-79
NZX7V5X 7.07 -7.45
NZX8V2A 7.7-8.1
NZX8V2B 79-83
NzZX8v2C 8.1-85
NZX8V2D 83-87
NZX9V1A 85-89
NZX9V1B 87-9.1
NZX9Vv1iC 89-93
NZX9V1D 9.1-95
NZX9V1E 93-97
NZX10A 95-99
NZX10B 9.7 -10.1
NZX10C 9.9-10.3
NZX10D 10.2-10.6
NZX11A 10.4-10.8
NZX11B 10.7-11.1
NZX11C 10.9-11.3
NZX11D 11.1-11.6
NZX12A 11.4-119
NZX12B 11.6-12.1
NzX12C 11.9-124
NZX12D 12.2-12.7
NZX12X 11.44 - 12.0:
NZX13A 12.4-12.9
NZX13B 12.6-13.1
NZX13C 12.9-13.4
NZX14A 13.2-137

2.65-29
295-32
3.25-35
3.55-3.8
3.87-41
4.15-4.34
4.55-4.75
4.98-52
5.49-573
6.06 - 6.33
6.65 - 6.93
7.28-7.6
8.02-8.36
8.85-9.23
9.77 - 10.21
10.76 - 11.22
11.74-12.24
12.91-13.49
13.7-143
14.34 - 14.98
15.85-16.51
17.56 - 18.35
19.52 - 20.39
21.54 -22.47
23.72-24.78

NZX14B
NzX14C
NZX15A
NZX15B
NzZX15C
NZX15X
NZX16A
NzX16B
NZX16C
NZX18A
NzX18B
NzX18C
NZX20A
NZX20B
NZX20C
NZX22A
NZX22B
NzX22C
NZX24A
NZX24B
NzZX24C
NZX24X
NZX27A
NZX27B
NZX27C
NZX27X
NZX30A
NZX30B
NZX30C
NZX30X
NZX33A
NZX33B
3 NZX33C
NZX36A
NZX36B
NZX36C
NZX36X

4.28 - 4.48
4.69-4.9
5.14-5.37
5.67 -5.92
6.26 - 6.53
6.86-7.14
7.52-7.84
8.28 - 8.64
9.15 - 9.55
10.11 - 10.55
11.1-11.56
12.08-12.6
13.37 - 13.96
14.85 - 15.52
16.35-17.09
18.21-19.03
20.21 - 21.08
22.23-23.17
24.54 - 25.57

13.5-14
13.8-143
14.1-14.7
14.5-151
14.9-155

14.35 - 15.09
15.3-15.9
15.7-16.5
16.3-17.1
16.9-17.7
17.5-183

18.1-19
18.8-19.7
19.5-20.4
20.2-21.2
20.9-21.9
21.6-22.6
223-233

229 -24
23.6-24.7
24.3-25.5

22.61-23.77
252-26.6
26.2-27.6
27.2-28.6

26.99 - 28.39
28.2-29.6
29.2-30.6
30.2-31.6

29.02 - 30.51
31.2-32.6
32.2-33.6
33.2-345
34.2-357
35.3-36.8

36.4 - 38

35.36-37.19
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Switching diodes Switching diodes

General purpose switching diodes < 100V

sop27 SOD68 SOD80C SOT23 SOT1438 | sopiz3r | SOT323 SOT363 | SOD323 | SOD323F | gorees SOT416 | SOD523 | gopgsy | SOT883
(DO-35) (DO-34) (MiniMelf) (SC-70) (SC-88) (SC-76) (SC-90) (SC-75) (SC-79) (SC-101)
Package 5 i
@ L ‘A 4 & 4O G 4 4 o

[ 425 % 1.85x0.563.04 x 1.6 055 35x1.5x 1.5 29x13x 1.0 29x13%x10 26x1.6x1.1 20x1.25x0.952.0x%1.25x0.951.7x 1.25x0.95 1.7x 1.25x0.7 1.6x1.2x0.55 1.6x0.8x0.77 12x08x06 1.0x0.6x05 1.0x0.6x0.5
500 500 500 250 250 830 200 300 400 550 180 170 500 250 250

50 1 50 100 50 4 IXI BAL74
70 1 50 1000 70 4 IXI BAL99

10 25 20 4 EE':' 1N4531
[1 [1
75 1 50 1000 75 4 BAS28
[l [l

I, max (nA)

=

100 5000 75 4 EE':' BAS32L

bra03s

BAWS56 BAWS56W BAWS6T BAWS56M
90 1 50 500 80 4 BAWS56S
BAV756S
10 25] 20 4 1N4148
BAS16H BAS316 BAS16J
BAS16 BAS16W BAS16T
BAS516 BAS16L
nmnmn
100 1 !i:i BAS16VY BAS16WV
Q|
50 500 80 4
BAV70 BAV70W BAV70T BAV70M
nnn
37
o BAV70S
[SmEmE)
@ BAV99 BAV99W
onm
iy
ok BAV99S
[N
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Switching diodes

General purpose switching diodes > 100V

types in bold represent new products

mo | e | s | o e | coner | S || s || ) e
Package
-~ o 4 4G4 485940
=y iy

5 425x185  35x15 29x15 29x13 29%13 26x16 20x125  20x125  17x125  17x1.25 12x08
ize (Mm) x15 x10 x1.0 x10 x 1.1 x0.95 X095 X095 x07 x06
500 300 500 250 250 830 350 300 400 550 500

150 50 ‘:El:' BAV21 BAV103 BAS21H BAS321
@ BAS21 BAS21W

!Il BAV23

2200 1 100 100 200 50 @ BAV23A BAS21AW
@ BAV23C

@ BAV23S BAS21SW
!lll BAS21VD

EEI:I BAS21J BAS521

:

BAS101

300 1.1 100 150 250 50 @ BAS101S
!II BAW101
!II BAW101S

Switching diodes

Controlled avalanche switching diodes

SOT23 SOT143B
Package
& 2
‘:1“.1

29x13x1.0 29x13x10

(mm)
P (mW) 250 250
[1 [1
60 1 200 100 9 600 25 6 !II BASS6
o
] s
90 1 200 100 10 600 35 50 @ BAS31
Low leakage current switching diodes
types in bold represent new products
SOD80C SODé68 SOT323 SOD323 SOT416 SOD523
MiniMel) | (DO-34) SO SelDleElr (SC-70) (5C-76) (5C-75) (5C-79)
Package
«
£
= 5x15x  304x16  29x13 26x16  20x125  17x125  16x08 12x08
g 1.5 x 0.55 x 1.0 x 1.1 x 0.95 x 0.95 x 0.77 x 0.6
o 300 500 250 830 250 400 170 500
O—<— BAST16H BASA16 BAS716
bra036
.
f/ BAS116 BAS116T
L] L]
bra048
-
75 1 10 s 3 BAV199 BAVI199W
(] ]
=
o
BAW156
] ]
s
-
BAV170
] W]
e
125 1 100 1 :yg O—<—[1  pasasaL BASASA

bra036

21



Protection and signal conditioning nomenclature

“ESD 5V0S 1 UL
NXP | T T L

Packages
A SOD323
ESD (ESD protection) Uni-directional* B SOD523
RTR (Rail-to-rail ESD protection) Bi-directional E ggiggg
TVS (10/1000 ps pulse spec.) gl-directiona G SOT353
*not for rail-to-rail devices K SOT891
L SOD882
Reverse stand-off voltage — l\-lumber of protected k,,D §8$§§§ .
lines P SOD128
For ESD — Capacitance class For TVS — Power class CR’ gg;ﬁg@w
>50 pF  Standard capacitance “ S 400 Watt series T SOT23
. — : u SOT323
<=20 pF Very low capacitance w SOT665 rOteCtlon a n Slg na Con Itlon I ng
X SOT143B
<=5 pF Ultra low capacitance Y SOT363
<=1pF X-extremely low capacitance
<=0.6 pF Femtofarad capacitance

Standard ESD protection devices 24

Low capacitance ESD protection devices 26

ESD protection for very high speed interfaces (< 2 pF) 29
o Br}tsecgr;?;id e e e Application specific ESD and ESD/EMI solutions 32
32

Audio interfaces

P-------- XX-=-=--yy----CX----2z

CX: chip scale package (CSP) Video interfaces 33
CZ: plastic package Multichannel EMI filter, ESD protection for LCD and camera 36
SD-, SIM-card and MMC 38
XX Battery and charger protection 38
30: passive ESD protection/EMI filter with integrated coils in 0.5 mm pitch CSP USB, LVI?S, SATA, LAN 39
32: passive ESD protection/EMI filter with integrated coils in plastic package Automotive LIN/CAN/FlexRay 43
33: passive ESD protection/EMI filter with integrated coils in 0.4 mm pitch CSP TVS diodes 44
40, 41: assive ESD protection/EMI filter in 0.5 mm pitch CSP .
42: Eassive ESD grotection/EMI filter in plastic package TVS diodes, 24 W/40 W 44
43: passive ESD protection/EMI filter in 0.4 mm pitch CSP TVS diodes, 400 W 44
47: active device in plastic package with ESD protection/EMI filter TVS diodes, 600 W 45
48: active ESD protection/EMI filter in 0.4 mm pitch CSP
50: passive ESD protection/EMI filter with high density capacitors in 0.5 mm pitch CSP
53: passive ESD protection/EMI filter with high density capacitors in 0.4 mm pitch CSP

23



Standard ESD protection devices

Standard ESD protection devices

Number of
protected lines

Unidirectional
Bidirectional

111 8/20 ps surge pulse acc. to IEC 61000-4-5

24

2.5

33

32
23

152

207
152
38
32
23

480

160

480

160

229
172
89
78
69

35

85}

35

35

35

300

200

75

70

50

200

300

200

75

70

50

530

180

530

180

300

200

150

150

150

75

45

45

45

45

150
150
150
150
150

150

330
260
180
160
160

890

600

600

260
260
180
180
180

200

130

130

130

130

ESD rating @ max (kV)

30
30
30
30
23

30

30
30
30
30
23

30

30

30

30

30
30
30
30
30
30

30

30

30

30

2 acc. to IEC 61000-4-2 (contact discharge)

0.05
0.05

0.1

0.1

0.05
0.05
0.01
0.01

0.01

0.1

0.1

0.1

0.1

c
.2
=}
©
e
=1
2
&=
c
(e}
@]

(0]
(o)
©
-~
[S}
©
o

Yy

Y
L]

mse211

PESD3V3S1UL
PESD5V0OSTUL
PESD12VS1UL
PESD15VS1UL
PESD24VS1UL

PESD5V0S1ULD

PESD3V3S1UB
PESD5V0S1UB
PESD12VS1UB
PESD15VS1UB
PESD24VS1UB

PESD5VOSTUA

PESD12VS1UA

PESD5V0S1UJ

PESD12VS1UJ

PESD572.5
PESD573.3
PESD5Z5.0
PESD5Z76.0
PESD5Z77.0

PESD5Z12

PESD5V0S1BL

PESD5V0S1BLD

PESD5V0S1BB

PESD5VOS1BA

types in bold represent new products

SOD882
5 1.0x0.6x0.5
==
SOD882D

@ 1.0x 0.6 x 0.37

SOD523 (SC-79)

1.2x0.8x0.6

Iy

SOD323 (SC-76)

1.7 x1.25x 0.95

Ul

SOD323F (SC-90)
@ 17 x1.25x 0.7
SOD523 (5C-79)
@ 1.2x0.8x 0.6
soD8s2
1.0x 0.6 x 0.5
SOD882D
9 1.0x 0.6 x 0.37
SOD523 (SC-79)
1.2x0.8x06

Iy

SOD323 (SC-76)

1.7 x1.25x0.95

Ul

Standard ESD protection devices

Standard ESD protection devices

Number of
protected lines

TU —

(]
5 c
3= o
5 k3]
9 9]
= I~
2 ]
5 )

2 1
4 3
5 4
0 4
18 17

33

12
15
24
33
52
12
15
24
36
3.3

12
15
24

3.3

52

200
150
38
32
23
207
152
38
32
23
17
207
152
38
32
23

110

85

107
90
78

200

107

165
90

145
78
37

200

165
37
37

215
165
73
60
40

215

165
73
60
45

45

100

275
215
100
70
50
300
200
75
70
50
35
300
200
75
70
50

300

220

125
105
90
240
125
200
105
180
90
50
240

48
48
300
220
100
90
70
300
220
100
90
70

75

120

1 8/20 ps surge pulse acc. to IEC 61000-4-5

150
150
150
150
150
330
260
180
160
160
160
330
260
180
160
160

110

110

200
200
200
200
200
200
200
200
200
200

Configuration

23 3
30 03
30 0.03
30 0.05
23 0.05 KN
30 2 B
30 1 -
30 1
p—
30 1
23 1
30 1(@30V)
30 2
30 1 o
30 0.05 2
30 0.05 B
23 0.05 Bz
30 1(@3V) il e
3HGDH-4
30 01(@43V) s
8 1
8 0.5
8 0.1
8 2
8 1 [H<BHE]
8 07 -
8 0.5 B
8 0.2 =0
8 0.1
8 0.1
8 2
15 0.7
8 0.075
8 0.1 OB
30 0.8 = 5
£ 0z G4
30 0.015 _J
30 0.015
23 0.015
30 08
30 0.2 e
30 0.015 E—#iE]
30 0.015 G0
23 0.015 iz
[ al
15 0.1 7 % g
(B [+
oo _vo] [ [ex oo v ] i3] o] [r]
8 2 TeiT
BT =T T B Rl

21 acc. to IEC 61000-4-2 (contact discharge)

PESD3V3S2UQ
PESD5V0S2UQ
PESD12VS2UQ
PESD15VS2UQ
PESD24VS2UQ
PESD3V3S2UT
PESD5V2S2UT
PESD12VS2UT
PESD15VS2UT
PESD24VS2UT
PESD36VS2UT
PESD3V3S2UAT
PESD5VOS2UAT
PESD12VS2UAT
PESD15VS2UAT
PESD24VS2UAT

PESD3V3S4UF

PESD5V0S4UF

BZA956A
BZA962A
BZA968A
BZA856A
BZA856AL
BZA862A
BZA862AL
BZAB68A
BZA868AL
BZA820A
BZA456A
BZA462A
BZA418A
BZA420A
PESD3V3S4UD
PESD5V0S4UD
PESD12VS4UD
PESD15VS4UD
PESD24VS4UD
PESD3V3S5UD
PESD5V0S5UD
PESD12VS5UD
PESD15VS5UD
PESD24VS5UD

BZA408B

BZA100

SOT663

1.6 x1.2x0.55

©
f=
©
=
.2
+—
(%]
Q
=
o
S
o

N

SOT23

29x13x1.0

&

SOT886 (XSON6)

=
145x1.0x0.5

[T

SOT665
1.6x1.2x0.55

N

SOT353 (SC-88A)

2.0x1.25x0.95

SOT457 (SC-74)

29x15x1.0

SOT163 (SO20)
128 x7.5x2.65

25
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Low capacitance ESD protection devices Low capacitance ESD protection devices

Low capacitance ESD protection devices Low capacitance ESD protection devices ,
types in bold represent new products
Number of Number of
protected lines ~ protected lines -
o o
- "g o 'g
5 5 £ g 5 £
Ke] ) e Kl o) e
5| 3 5 9 = i g
g I} < 15} =
© = - 5 = = 2
S @ 5 @ © 9
6T
33 34 40 45 30 03 PESD3V3L1UL SOIDt 23 P o 0 - 03 FESDRVELALY SO (EC-10) £S5
11 [0S}
5 1.0x 0.6 x 0.5 o }——a 5 1.0x 0:6x 05 46 T“
2 42 2 1 PESDS5VOL1UL /
> > %0 é 0 SpvoLTU ﬁ 5 16 19 30 15 0.025 ) PESD5VOL2UM ﬁ o =
2 1 o ‘0
33 34 40 45 30 03 PESD3V3L1UB e e o
5 38 46 70 30 009@4V) o PESD5VOL2UU
1.2x0.8x0.6
Bl
5 25 30 ) 26 0.1 PESD5VOL1UB : 20x125x095
6 34 40 60 0 0018@43V) D PESDSVOL2UU
33 34 40 45 30 03 PESD3V3L1UA SIOIERD (EC7)
7 1255095 33 101 - 350 30 2 PESD3V3L2BT SOT23
‘ @ 5 25 30 42 26 0.1 o I PESDSVOL1UA 5 75 - 350 30 1 PESDS5VOL2BT
= 12 19 - 200 30 0.05 [rhe—+3 PESD12VL2BT
33 26 3.4 : 9 0.1@3V) PESD3V3U1UL SOl 5
15 16 - 200 30 0.05 PESD15VL2BT 29x13x1.0
1.0x06x05 e
K5
5 5 e ) 5 o1 PESDSVOUTUL i/ 24 1 - 200 23 0.05 PESD24VL2BT
0 2 mse213
5 35 45 130 30 0.1 PESD5VOS2BT
33 26 31 - 9 01@3V) PESD3V3UTUB SOD523 (SC-79) s F ) 10 o PESDEVOUZBT
12x0.8x0.6
SOT883 (SC-101)
5 2 26 - 9 0.1 PESD5VOU1UB |
5 29 35 - 10 0.1 s PESD5VOU2BM g 1.0x0.6x05
33 26 3.1 - 9 0.1@3V) PESD3V3UTUA SOD323 (SC-76) i ﬁ
5 2 26 - 9 0.1 PESD5VOUTUA =
SOT886 (XSONG,
33 101 - 500 30 2 PESD3V3L1BA 33 22 28 30 20 03 N PESD3V3LAUF U
L L)
5 75 - 500 30 1 PESD5VOL1BA @ 1.7 x1.25x 0.95 2 5 1.45x1.0x05
12 19 - 200 30 0.05 PESD12VL1BA 5 16 19 30 20 0.025 SR PESDSVOLAUF =S
006aaal56
15 16 - 200 30 0.05 PESDT5VLIBA
33 22 28 30 20 03 PESD3V3LAUW SOTé63
24 11 - 200 23 0.05 PESD24VL1BA : :
1.6x1.2x 055
SoD8s2
5 16 19 30 20 0.025 G 55 PESD5VOLAUW
5 11 13 45 30 0.01 PESD5VOV1BL 5 1.0x 0.6 x0.5 -
A
i’ SOT353 (SC-88A)
33 22 28 30 20 03 Elalss PESD3V3LAUG
SOD523 (5C-79) — 2.0x1.25x0.95
5 1 13 45 30 0.01 PESD5VOV1BB @ 1.2x0.8x0.6 5 16 19 30 20 0.025 PESD5VOL4UG
33 13 17 14 10 1 PESD3V3V4UK SOT891 (XSON&)
o q SOD323 (SC-76) 4 3 5 12 15 20 15 05 A1 PESD5VOV4UK @ 1.0x1.0x0.5
E la ll>'= :I [ Z BN
5 11 13 45 30 0.01 PESD5VOV1BA 1.7 x1.25x 0.95 Kb E
= 9 65 10 25 8 05 B PESD9VOVAUK
SOT886 (XSON&)
F— 33 15 18 16 12 03 —— PESD3V3VAUF
1<t
1.45x1.0x0.5
5 29 35 - 10 0.1 PESD5VOU1BL 5 1.0x0.6x 0.5 1. ' X e
/ 5 12 15 16 12 0.025 KD PESD5VOVAUF
i 006aaal56 E
. SOT665
SIGRS (/) 33 15 18 16 12 03 PESD3V3VAUW
5 2.9 85 - 10 0.1 PESD5VOU1BB 1.2x0.8x0.6 1.6x1.2x0.55
5 12 15 16 12 0.025 (T3] PESD5VOVAUW
5 2l—
SelERE) (e SOT353 (SC-88A)
33 15 18 16 12 03 bl PESD3V3V4UG
5 2.9 35 - 10 0.1 PESD5VOU1BA 1.7 x 1.25x 0.95 KB
mse2is 2.0x 1.25x0.95
5 12 15 16 12 0.025 PESDSVOVAUG
111 8/20 ps surge pulse acc. to IEC 61000-4-5 2 acc. to IEC 61000-4-2 (contact discharge)

26 11 8/20 ps surge pulse acc. to IEC 61000-4-5 2 acc. to IEC 61000-4-2 (contact discharge) 27



Low capacitance ESD protection devices ESD protection for very high speed interfaces (< 2 pF)

Low capacitance ESD protection devices ESD protection for very high speed interfaces (< 2 pF)

types in bold represent new products

types in bold represent new products

Number of 5 Number of
protected lines - ~ protected lines =
- £ £ o, - g
2 T g S 8 2 = 5
0 o el 2 [} XS] o 2
=] = c = © =) el = (e)]
O B = < o O ) c c
o © o o) o =
= o = (@) = 9 O o =
= S 2 = 3 G0
D o wi =) [as] = om—
0T
SOD523 (SC-79) =NE
— S(OEES PO, 5 0.9 1 8 0.2 PESD5VOX1UB Yo
PRSP @ O
5 2.9 35 - 10 0.1 % PESD5VOU4BF 1.45x1.0x0.5 1.2x0.8x0.6 5 =
ol E 5 1.8 2 15 0.2 f——{z PESD5VOX1UAB o g)
o 8 e SoD8s2 o
SOT665
Cessta
5 29 35 . 10 01 =— PESDSVOU4BW 1.6 1.2 % 055 1 0 16 0.83 0.95 8 0.1 PESD16VX1UL 5 1.0x0.6x0.5
Glsbiiesta i
. SOT23
33 22 25 20 1 PESD3V3L5UK SOTBZ(XSON& r@
= 5.5 1 15 8 0.1(@3 PRTR5VOU1T 29x13x1.0
= 1.0x1.0%05 {88 x e
=~ e
5 16 25 20 0.025 1 b PESD5VOL5UK E e
N 5
z 0 55 04 0.55 10 0.1 PESD5VOF1BL sODs82
IRl SOT886 (XSONG;
33 22 28 25 20 0.3 06aaasd PESD3V3L5UF ¢ ) 16 0.5 0.65 8 0.1 | PESD16VF1BL
= 0 1 L 1.0x0.6x0.5
= 1.45x1.0x0.5 33 13 1.6 9 0.1 PESD3V3X1BL
> I/ mse211 ﬁ
5 16 19 25 20 0.025 PESD5VOL5UF E 5 0.9 1.3 9 0.1 PESD5VOX1BL
5 4 SOT663
SOT666
33 22 28 25 20 0.3 PESD3V3L5UV ‘
5% 125 5 0.9 13 9 0.1 . PESD5VOX1BQ 1.6 x 1.2 x0.55
5 16 19 25 20 0.025 [He7Hel PESD5VOL5UV 2
BHE ! P sot23
33 22 28 25 20 03 Gha-tst@ PESD3V3L5UY SR 8 A 08 g @ DT
et 2.0x1.25x0.95
5 16 19 25 20 0.025 PESD5VOL5UY 80 0.6 0.75 30 0.1 NUP1301
29x1.3x1.0
SOT143B
[ SIOERLS (SO 5.5 1 15 8 01(@3V) PRTR5VOU2X
5 29 35 - 10 0.1 < PESD5VOUSBF 1.45x1.0x0.5
== w 55 1.8 12 0.1(@3V) PRTR5VOU2AX
0 5
SOT666 SOT891 (XSON6)
ihapipptfel
5 2.9 3.5 - 10 0.1 o I O = PESD5VOUSBY 1.6x1.2x0.55 5.5 1 15 8 0.1(@3V) PRTR5VOU2K 1.0x1.0x0.5
= B = E
2
SOT505 (TSSOPS) SOTA457 (SC-74)
@ =
5 16 19 35 20 0.025 PESD5VOL6UAS 3.0x3.0x 1.1 55 1 15 8 0.1(@3V) e o Vs PRTR5VOU2D 29x15x1.0
G ol I
& ) 0 -
6 5 Al o
E - ; SOT96 (SO8) SOT886 (XSON6)
bt
5 16 19 35 20 0.025 - PESD5VOL6US ;f ;@ 4.9x39x1.75 55 1 15 8 01@3Vv) PRTRSVOU2F ' 1.45x10x05
SOT505 (TSSOPS) ; SOT457 (SC-74)
5 8 10 35 10 0.025 PESDS5VOL7BAS _.-}"’q\ 3.0x3.0x1.1 5.5 2 - 15 - \P4234CZ6 29x%x15x1.0
e} & N\ s . . d
(>3] S ix.
o B —5 .
0 7 E—<—1—bHe]
GEl—a——+35] SOT96 (SO8) T e E— SOT1082-1 (VSON6U)
5 8 10 35 10 0.025 PESD5VOL7BS g@ 49x39x1.75 55 15 = 8 - IP3219CZ6 g 2.3x3.5x0.85
1" 8/20 ps surge pulse acc. to [EC 61000-4-5 12 acc. to IEC 61000-4-2 (contact discharge) 1" 8/20 ps surge pulse acc. to [EC 61000-4-5
p p

28 29



ESD protection for very high speed interfaces (< 2 pF) ESD protection for very high speed interfaces (< 2 pF)

ESD protection for very high speed interfaces (< 2 pF)

Number of
protected lines

ESD protection for very high speed interfaces (< 2 pF)

Number of
protected lines

types in bold represent new products

ESD rating @ max (kV)
Configuration
Configuration

Bidirectional
Unidirectional
Bidirectional

SOT886 (XSON6)

18
55 0.7 . 8 . %}s 1P4282CZ6 g 1.45x1.0x 0.5 55 0.6 . 8 . 1P4286CZ6-TBF
6 4
: i
e =5 aja| | |2
RIR
2 0 1o%|%
CSP A|R| | | B
P
55 1.3 - 15 - ’;:D" 1P4359CX4 ® 0.76 x 0.76 x 0.61 55 06 - 8 - 1P4286CZ6-TTY
1
4 0
SOT457 (SC-74)
55 1 . 8 1P4220CZ6 29x15x1.0 55 05 . 8 . 1P4284CZ10-TB
GEEE
KK | KK
r J
A R[5 E
T T
zs\_zs NES A0 g
55 1 . 8 : 4] [z IP4221CZ6-S 1.45x1.0x 0.5 55 05 . 8 . 1P4284CZ10-TT
XK | KK
g
e
SOT891 (XSON6)
s I
55 1 - 8 IP4221CZ6-XS = = 1.0x1.0x05 55 13 - 15 - 1P4358CXé
5 0
SOT363 (SC-88) T
E%E b
5.5 1 = 8 E%E IP4233CZ6 2.0x 1.25x 0.95 kS b ) Lo ) SI0CKE
3] 2] DR
001aaj811
Aan SOT457 (SC-74) fen
0 5 5 0.5 0.65 8 0.2 I X PESD5VOF5BK
55 1 . 8 PRTRSVOU4AD RS
4 0 29%1.5% 1.0 o
55 1 . 8 PRTR5VOU4D
55 1.3 - 15 - : 1P4309CX9
[5B[4
i SOT363 (SC-88)
ALZx &
A—‘KAZXIEK 8 0
55 1 - 8 T PRTR5VOU4Y 2.0x1.25x0.95 o
i =
55 1 . 8 . | PRTR5VOUSS
m{%‘ ™
SOT552 (TSSOP10) ] N
55 0.7 . 8 TFIE IP4280CZ10 7 AL 3.0x3.0x1.1 o wrsmerin wa
e S g@g%
T 11 0 55 07 . 8 . USRS IP4790CZ38
SOT1059 (XSON10U) m_i ...4: ;
55 0.7 - 8 IP4281CZ10 [
ees = 1.0x2.5x0.5 1 8/20 ps surge pulse acc. to IEC 61000-4-5
5.5 0.6 - 8 " . IP4283CZ10-TB )
\-2 SOT552 (TSSOP10)
7 T ) NXP Wafer-Level Chip Scale Package (WL-CSP)
55 06 ) 8 . 5% o 1P4283CZ10-TT 30x3.0x1.4 » Smallest possible solution for ESD and EMI circuits, saving maximum of space

) Lowest parasitic inductance to GND contact, ensures best performance
» High mechanical robustness

11 8/20 ps surge pulse acc. to IEC 61000-4-5

30

types in bold represent new products

SOT886 (XSON6)

SOT363 (SC-88)

g

SOT1059 (XSON10U)

SOT552 (TSSOP10)

SOT891 (XSONé)

Csp

OJOXO)
©ee

SOT552 (TSSOP10)

itioning

1.45x1.0x0.5

©
f=
©
=
.2
+—
(%]
Q
=
o
S
o

signal cond

2.0x1.25x0.95

1x25x0.5

3.0x3.0x1.1

0.76 x 1.16 x 0.61

1.16 x 1.16 x 0.61

1.0x1.0x0.5

1.16 x 1.16 x 0.61

3.0x3.0x1.1

9.7 x4.4x1.1

31



Application specific ESD and ESD/EMI solutions Application specific ESD and ESD/EMI solutions

Audio interfaces Video interfaces

types in bold represent new products types in bold represent new products

Baseband Number of
: rotected Buffer Level shifter C. _(pF) Resistor (Q) Remark Type Package Size (mm)
interface P tine \P yp! g

lines

Line small-signal equivalents

Baseband SOT1059
REENS Type Package Size (mm)
- YP! 9 . o (XSON10U) o
protection for ultra g (=
0.6 high speed interfaces 1P4283CZ10-TB 1.0x25x0.5 'g -E
© 9
[ ==ry =
87T
SOT552 k7]
0.9 Q 290 - Low-ohmic speaker (< ~8 Q) IP4047CX6/LF 6 ball CSP 1.56 x 1.01 x 0.65 (TSSOP10) g 8
)
ESD protection for ultra 0O ®
0.6 high speed interfaces 1P4283CZ10-TT 3.0x30x1.1 nh_ g)
100Q 200 - Low-ohmic speaker (> ~8 Q) IP4048CX5/LF 0.91 x 1.28 x 0.65 ‘0
SOT1059
150 5000 - Low-ohmic speaker (> ~8 Q) IPS311CXS/LF 5 ball CSP 0.80 x 1.16 x 0.61 PESORNIEL)
ESD protection for ultra
0.5 high speed interfaces 1P4284CZ10-TB gu 3?3 D% 1.0x2.5x0.5
68 Q 110 - Single-ended or differential microphone IP4049CX5/LF 0.91 x 1.28 x 0.65
4
SOT552
(TSSOP10)
470 Q - ingle- iff ial mi h P4 X6/LF 1. 1. b i
0 35 Single-ended or differential microphone 055CX6/I 56 x 1.03 x 0.65 Display port 05 Esp protectu?n for ultra 1P4284CZ10-TT 30%3.0x 11
high speed interfaces
6 ball CSP
470 Q 20 - Single-ended or differential microphone IP4355CXé/LF 1.16 x 0.76 x 0.65
SOT886
2 (XSONé)
Single-ended to quasi-differential microphone channel with ESD protection for ultra |P4286CZ6-TBF s 1.45x1.0x0.5
500/22k0 2000 - integrated biasing network IPSO02CX8/LF 8 ball CSP 1.67 x 1.67 x 0.65 high speed interfaces & o 45x1.0x0.
iD o
Diff ial mi h fil ith i d biasi k 0.6
_ ifferential microphone filter with integrated biasing networt by
2.25 kQ 4000 for SA ADC converters IPS006CX11/LF 11 ball CSP 1.41 x 1.91 x 0.65 SOT363 (SC-88)
ESD protection for ultra
. . . . e . ] X IP4286CZ6-TTY 2.0x1.25x0.95
50/200/15 k0 550 . Differential mlcrophone fl!ter with |lntegrated' biasing network IPS020CX16/LF 16 ball CSP 2.01 x 1.91 x 0.65 high speed interfaces x x
for 3A including coupling capacitors
Audio
0.250Q, 3 nH - - Inductive, low-ohmic differntial channel LC filter IP3047CX6  6ball CSP 1.60 x 1.15 x 0.65 SOT510
(TSSOP38)
ESD protection for displa T
1 07 P il PY " p4790cz38 9.7 x 4.4 x 1.1
0.250, 3 nH - - Inductive, low-ohmic differntial channel LC filter IP3048CX5 5ball CSP 1.51x 1.15 x 0.65
0.8 nF/
2.2kQ/1kQ/70.8kQ LnF Differential microphone biasing ESD protection / EMI filtering IP5306CX8 8 ball CSP 1.19x 1.19x 0.61
bn
LVDS 10 5 100 Q termination 1P4263CZ14 8.65x3.9x1.75
4 100 5000 - Dual differential speaker IPSO40CX11/LF 11 ball CSP 1.41 x 2.01 x 0.65
SOT886
Single-ended microphone and high-ohmic speaker (> ~8 Q) (XSON®)
1507950 65/33 - with IP4363CX10/LF 10 ball CSP 0.76 x 1.96 x 0.61 :
ESD for ul
integrated 2 kohm pull-up resistor 2 0.7 Eighp;;t:;;'?:t:frag;;a 1P4282CZ6 1.45x1.0x0.5
Fully integrated audio interface protection for differential h
40Q/14500/10Q 50/ 20/ 200 - microphone and differential speaker, including EMI filtering and  IP4025CX20/LF 1.98 x 2.53 x 0.65
pull up resistors SOT552
6 (TSSOP10)
Fully integrated audio interface protection for differential ESD protection for ultra
400/14500/10Q 50/20/200 -  microphone and differential speaker, including EMI filtering and IP4027CX20/LF 20 ball CSP 1.91 x 2.52 x 0.65 DM 7 high speed interfaces PRSI S0 U
pull up resistors
50/ 100/ Fully integrated audio interface protection for differential 4
50Q/10Q microphone and differential speaker, including EMI filtering and  1P4125CX20/LF 2.00 x 2.66 x 0.65 SOT1059
1000 pull up resistors (XSON10U)
07 ESD protection forulta - 1p4zg1c210 10x25x0.5
Fully integrated audio interface protection including EMI igh speed interfaces
8 080/300/200Q 20/50/150 ~20 filtering for microphone and speaker, and additional 4-channel  IP4110CX20/LF 1.91 x 2.47 x 0.65

32

EMI filter

33




Application specific ESD and ESD/EMI solutions Application specific ESD and ESD/EMI solutions

Video interfaces | Video interfaces ,
types in bold represent new products types in bold represent new products
SOT1059 SOT519
(XSON10U) (SSOP16)
ESD protection for ultra e\ H&V sync buffer, DDC
5 - 0.6 - high speed interfaces 1P4283CZ10-TB Bv\;%% 1.0x25x0.5 yes yes 5 55 vl diftrer IP4770CZ16 49x39x173
SOT552 SOT519
(TSSOP10) (SSOP16)
5 5 0.6 5 EE.D protection for ultra 5 583¢710.77 3.0x3.0x 1.1 yes yes 5 65 R e iy, BRE IP4771CZ16 49x39x1.73
igh speed interfaces level shifter
SOT886 SOT519
(XSON©6) (SSOP16)
=
1P4286CZ6-TBF £ 1.45x1.0x0.5 - - 5 10 HEY syne Zaf;ee'r PEG IP4772CZ16 49x39x173
= o
4 . B 06 B ESD protection for ultra i
high speed interfaces SOT363 VGA 7
SC-88) SOT337
(SSOP14)
IP4286CZ6-TTY 2.0x1.25x0.95 VGA receivers and
yes no 4 10 transmitters, H&V sync IP4773CZ14 62x53x20
buffer
SOT1059
. (XSON10U) SOT337
. . 05 . ESD protection for ultra 5 4584¢710.18 1.0x25x05 (SSOP14)
high speed interfaces VGA receivers and
yes no 4 10 transmitters, H sync buffer IP4774CZ14 6.2x53x20
SOT552
co o SOT402-1
_ _ _ protection for ultra - (TSSOP14)
0z high speed interfaces Ls2sseziog] A0t VGA receivers and
no yes 4 1.3-2.4 transmitters, DDC level 1P4769CZ14 50x4.4x1.1
HDMI shifter
SOT891
(XSONé) ¢
: For ultra high speed single line ESD protection please refer to pages 29 - 31
- - 05 - ESD protection for up t0 5 pespsyorspi =&  10x10x05
ultra high speed datalines S =
)
= HDMI ESD protection using IP4283CZ10-TB and 1P4221CZ6-S
5
IF’4ZE-GCZ‘IO~TB_/_ED: TMDS D2+
HDMI, DDC, CEC, hotplug Mo as 1) THMDS GND
- - 10 1.75 k, 100 k ESD protection and IP4310CX8 8 ball CSP 1.16 x 1.16 x 0.61 TMES D7 ? -
biasing _LED: TMDS D2-
TMODS D1+
TMDS_GND
S TMDE D14 ?
ST TMDS D1-
) IP4283CZ10-TB —
8 : : 13 : DI, THVIDE e ESTD IP4309CX9 9ball CSP 1.16 x 1.16 x 0.61 e D MOS0
protection DI? TMDS_GND
TMDS DO: L
iﬂ:’: TMOS DO-
g Q_/_EEE TMDS CLK+
TMOS CLKA
ESD protection and level FMOS GLK] ED:? TMDS_GND
- yes 0.7 - shifting for a complete IP4776CZ38 7_LED: - TMDS CLK-
HDMI port
B2 (171 cEC
1] NG
SOT510 o
ESD protection, DDC (TSSOP38) | DC_CLK
buffering, noise reduction {111 DDC_DAT
12 yes yes 0.7 - and Hot Plug application IP4777CZ38 9.7 x4.4x1.1
for a complete HDMI EU:? GhD
source port {111 = 5V
(11 HOTPLUG _DET
ESD protection, DDC

buffering, noise reduction
yes yes 0.7 - and Hot Plug application IP4778CZ38

for a complete HDMI
sink port _]

IP4221CZ6




Low capacitance ESD protection devices Low capacitance ESD protection devices

Multichannel EMI filter, ESD protection for LCD and camera Multichannel EMI filter, ESD protection for LCD and camera

types in bold represent new products types in bold represent new products

EMI filter, ESD protection with common 1x back-to-back diode with one

75Q 36 ~40 IP4307CX4/LF 4 ball CSP 0.76 x 0.76 x 0.61 1 - 10 ~40 5 1P4302CX2/LF 2 ball CSP 0.49 x0.67 x 0.38
ground common ground, extremely small size
SOT883 (SC-101) —to- i i
1 - 10 ~40 2 lerdcitebal clioele wiidh eme. IP4303CX4/LF 0.76 x 0.76 x 0.61
T common ground, extremely small size
100 Q 30 ~40 EMI filter, ESD protection 1P4256CZ3-M ) 1.0x 0.6 x0.5 2 ol ) 4 ball CSP
- 06 - IOVl o GEpEEiEmeD (35 IP4361CX4/LF 0.76x0.76 x 0.61
protection in 4 mm pitch
SOT665 4x single diode with one common
' - 30 =30 — 1P4042CX5/LF 0.91 x 1.28 x 0.65
100 Q 30 ~40 EMI filter, ESD protection IP4256CZ5-W gﬁ 1.6x1.2x0.5 G
— ESD - 14 ~40 “eligle d"’d‘igt:;zo“e common IP4142CX5/LF 0.91x 1.28 x 0.65
2 protection 9
SOT886 (XSON) Breakdown: min
- wn: n. . . .
1000 30 40 EMI filter ESD protection IPA256CZ6-F = 145%1.0%05 - 15 55V Quad diode array with ESD protection  1P4332CX5/LF 0.76 x 1.06 x 0.61
3 p K ’ 0x0. .
2 4 _ 5 ball CSP
= 30 B’eakgc’s‘”\?’ ™" Quad diode array with ESD protection  IP4342CX5/LF 0.76 x 1.06 x 0.61
100 Q 15 ~50 EMI filter, ESD protection 1P4251CZ8-4 SOT983 (8 pin QFN) 1.7 x1.35x 0.5 -
40 0 18 ~70 EMI filter, ESD protection 1P4252C78-4 1.7 x1.35x0.5 . 16 ~40 4x back;?ﬂf:gtzisiiévith one |PA043CX5/LF 112 x 112 x 0.65
4 100 Q 45 =30 EMI filter, ESD protection 1P4254CZ8-4 Q 1.7 x1.35x0.5
- ; 4x back-to-back diode with one
200 O 45 ~30 EMI filter, ESD protection |P4253CZ8-4 1.7 x1.35x0.5 - 16 ~40 common ground, extremely small size pssseS CBRAOSRAL]
100 Q 60 ~20 EMI filter, ESD protection plus 4x ESD  IP4054CX15/LF 15 ball CSP 2.96 x 1.32 x 0.65 X
Breakdown: min.
100 Q 15 ~50 EMI filter, ESD protection IP4251CZ12-6 SOT984 (12 pin QFN) 2.5x1.35x0.5 1 - 65 20V Forward: 0.25 Schottky power diode in WLCSP IP4306CX2/LF 2 ball CSP 0.49 x0.67 x 0.38
400 18 ~70 EMI filter, ESD protection IP4252CZ12-6 = 2.5x1.35%0.5 Special =Y
diod . . ol
1000 45 ~30 EMI filter, ESD protection IP4254CZ12-6 / / 25x1.35x05 loge Breakdown: min. 15 1x back-to-back diode with integrated
) ) — 2 - 19 V Forward: 0.25 - dual Schottky diode array incl. ESD IP4305CX4/LF 4 ball CSP 0.96 x0.96 x 0.61
6 200 O 45 ~30 EMI filter, ESD protection IP4253CZ12-6 25x1.35x0.5 0.45 V protection
100 Q 60 ~20 EMI filter, ESD protection IP4053CX15/LF 2.96 x 1.32 x 0.65
100 Q 30 ~40 EMI filter, ESD protection IP4153CX15/LF 15 ball CSP 2.91x1.28 x 0.65
100 Q 60 ~20 EMI filter, ESD protection IP4353CX15/LF 2.38 x 1.05 x 0.61
700 25 40 EMI filter, ESD proHte.cﬂon, extremely IP43E’ZCEX18/ 1.96 x 1.61 x 0.61
7 small'size / 18 ball CSP
d.LC:D 125Q 25 ~60 60 nH coils RLC filter IP3337CX18/LF 2.11x1.81x0.61
isplay,
camera, 100 Q 15 ~50 EMI filter, ESD protection IP4251CZ16-8  SOT985 (16 pin QFN) 3.3 x1.35x0.5
e 40 0 18 ~70 EMI filter, ESD protection IP4252CZ716-8 3.3x1.35x05
8 100 Q 45 =&[0 EMI filter, ESD protection IP4254CZ16-8 /:Z 3.3x1.35x0.5
200 Q 45 ~20 EMI filter, ESD protection IP4253CZ16-8 3.3x1.35x0.5
100 Q 50 ~25 EMI filter, ESD protection IP4088CX20/LF 20 ball CSP 3.91x1.28 x 0.65
125Q 25 ~60 60 nH coils RLC filter IP3338CX24/LF 2.11x2.11x0.61
i i 24 ball CSP
10 700 25 ~40 EMI filter, ESD protection, extremely b 33824/t F 196201061
small size
200 Q 50 ~20 EMI filter, ESD protection IP4041CX25/LF 25 ball CSP 2.41x2.41x0.65
SOT983 (8 pin QFN)
4 - 25 =175 LC low-pass filter IP3253CZ8 [] 1.7x1.35x0.5
SOT984 (12 pin QFN)
6 - 25 =175 LC low-pass filter IP3253CZ12 Q 25x1.35x0.5
SOT985 (16 pin QFN)
8 - 25 ~175 LC low-pass filter IP3253CZ16 /] 3.3x1.35x0.5
SOT983 (8 pin QFN)
4 = 25 =175 LC low-pass filter IP3254CZ8 Q 1.7x1.35x0.5
SOT984 (12 pin QFN)
6 - 25 =175 LC low-pass filter IP3254CZ12 Z] 25x1.35x0.5

SOT985 (16 pin QFN)
8 - 25 =175 LC low-pass filter IP3254CZ16 é] 3.3x1.35x0.5



Application specific ESD and ESD/EMI solutions Application specific ESD and ESD/EMI solutions

SD-, SIM-card and MMC USB, LVDS, SATA, LAN

types in bold represent new products

types in bold represent new products

38

Baseband Number of Line small-signal equivalents Digital interface Remark e e Size (mm) b
interface | protected lines “ Cyno (PF) clock speed (MHz) . £ =
. o e} O T
Integrated low capacitance SIM- L Qo oS
3+2 47Q /100 Q 10 ~20 card passive filter array & USB ESD ~ IP4365CX11 11 ball CSP 1.16 x 1.56 x 0.61 FE’ @ ‘g =
. = = )
protection T g_ = §_ Remark Package Size (mm) g
_ © S5 R O .=
4707100 Q 40 ~12 Integrated SIM-card EMIfilterand 5,0y g1 1.46 % 1.49 x 0.65 ol @ S c c
ESD protection [ o =8 © O
S _g (&) T = o—
47.0/1000 20 ~20 Integrated SIM-card EMI fiter and 545 g1 /5 141x1.41x0.65 = 07T
ESD protection = €
[Vl o]
Smaller size, intearated SIM-card 8 ball CSP o O
470/100Q 20 ~20 e e, I e9rate S WA Ipageacxa/LF 116 x 1.16 x 0.61 Fully integrated USB low / fullspeed °w
EMI filter and ESD protection interface with EMI filter, ESD =
330/1.3kQ 30 >6 > i ‘ . IP4056CX8 8 ball CSP 1.27 x 1.83 x 0.65 a S
SIM card Smaller size, low capacitance protection, pull-up resistors an o))
. . P y impedance matching ‘©
47 Q /100 Q 10 520 integrated SIM-card EMI filter and ~ IP4366CX8/LF 1.16 x 1.16 x 0.61
3 ESD protection
: Fully integrated USB low / fullspeed
Integrated SIM-card EMI filter and SOT983 (8 pin QFN) 330/13k0/ f 2 o
47 Q/100Q 40 ~12 - 1P4264CZ8-40 1.7x1.35x 0.5 - interface with EMI filter, ESD
ESD protection 10 kQ & L protection, pull-up resistors and IRESHEsE 10 ball CSP 505 14 2@
impedance matching
470/100Q 20 ~20 Integrated SIM-card EMI fiterand 515 4475 20 1.7x1.35x0.5
ESD protection
SOT886 (XSONG) Fully integrated USB low / fullspeed
330/1.3kQ/17 interface with EMI filter, ESD
8 27 >6 . L IP4065CX11 1.47 x 1.97 x 0.65
: 1 240 Quad channel low c.apaatance ESD 1P4221CZ6-S f 1.45%1.0%0.5 kQ /15 kQ protection, pull-up resistors and 11 ball CSP
protection / impedance matching
£
2
470/13kQ/56kQ 25 ~30 MG r‘;’g‘?:;ts'm PUkuP pgos1CX11/LF 11 ball CSP 1.44x1.96 x 0.65 Fully int;‘gratefi:SB k??l / fullspeed
. UsB 330/15k0 35 >6 sty Bl 295 IP40SBCX8
) ) protection, pull-up resistors and
500/75k0/7kQ 18 ~50 H'gh's”eed"MMC E?? protection:  1o4060CX16/LF 16 ball CSP 1.96x1.97 x 0.65 (PP g I pEnEs MEREhiTg
pull-up resistors 8 ball CSP 0.91 x 1.91 x 0.65
(Mini) SD/trans flash card ESD Fully integrated USB low / fullspeed
400Q/50kQ/25kQ 18 ~20 protection, EMI filter, pull-up IP4052CX20/LF 20 ball CSP 2.54 x1.96 x 0.65 170/ 1.5 kQ 35 6 interface with EMI filter, ESD |P4158CX8
7 resistors ) protection, pull-up resistors and
impedance matching
- 5 ~24 Memory stick PRO ESD protection  IP4067CX9/LF 9 ball CSP 1.46 x 1.52 x 0.65
very low capacitance, low channel 330 35 6 FUHY i:ntrefgrateifyél?ﬂ:c;m/ fuélss[p)eed IP4078CXé6 0.91 x 1.41 x 0.65
SD-card / resistance (mini) SD card/trans flash > interface wit rer, . 6 ball CSP X AT XD
MMC 15Q/50kQ/15kQ 8 >52 =5 e S poll ve IP4350CX24/LF 1.95x2.11 x 0.61 protection and impedance matching
resistor 24 ball CSP - 13 ~1 GHz USB2.0 high-speed ESD protection 1P4359CX4 4 ball CSP 0.76 x 0.76 x 0.61
(Mini) SP card/tra_ns flash ESD Integrated low capacitance SIM-Card
40Q/50kQ/15kQ 20 >52 protection, EMI filter, pull-up  IP4352CX24/LF 2.02x2.001x0.¢1 3+2 470/100Q 10 ~20/6 & USB passive filter array with ESD IP4365CX11 11 ball CSP 1.16 x 1.56 x 0.61
6 (+3) resistor protection
(Mini) SD/SDIO memory card level 3 5240 USB2.0 high d ESD .
4 = tecti IP4059CX5 0.96 x 1.34 x 0.65
. : >52 shifter, can be combined with  IPA852CX25/LF 25 ball CSP 2,01 x2.01 x 0.61 4 AR S e 5 ball P ulad,
1P4352CX24/LF - 13 ~1GHz USB2.0 high-speed ESD protection IP4358CX6 6 ball CSP 0.76 x 1.16 x 0.41
(Mini) SD/SDIO memory card level ST EECNEY)
40Q/50kQ/15kQ - > 52 shifter, and voltage regular, incl. ~ IP4853CX24/LF 24 ball CSP 2.01x2.01x0.61 S : o ke e
o -Channel common mode Tilter wi
ESD and EMI filter - 1.5 - integrated|ESD|protection IP3219CZ6 2.3x3.5x0.85
For ultra high speed single line ESD protection please refer to pages 29 - 31
SOT457 (SC-74)
Batte ry and charger protection . 5 05 2 - >15 kVIIEC contact ESD protection with IP4234CZ6 29x15x1.0
types in bold represent new products pi-filter
USB2.0
Baseband Number of ; . )
Clm (pF) o v°|tage (Plastic ESD ion f 2 ol high d SOT1438B
protection for up to 2 ultra high spee
180 Breakdown 16 V Power diode IP4085CX4 0.91 091 x 0.65 [PEELEEE) - 10 - datalines L
450 Breakdown 7 V Power diode IP4385CX4 e &P 0.76 x0.76 x 0.61 29x1.3x1.0
a
160 Breakdown 16 V Power diode IP4386CX4 0.76 x0.76 x 0.61 . 18 B ESD protection for up to 2 ultra high speed PRTRSVOU2AX
290 Breakdown 10V Power diode IP4387CX4 0.76 x0.76 x 0.61 ekEines with 1218 D relusicss
SOD323F (SC-90) SOT886 (XSON6)
160 Vewm = 12V Power diode PESD12VS1UJ 1.7x1.25x0.7 &~
ESD protection for ultra high speed /> &
- 0.7 - . 1P4282CZ6 oy 145x1.0x0.5
Battery & SOD323 (SC-76) interfaces =
charger 1 i
p,otef;iion 160 Vo = 12V Power diode PESD12VS1UA 1.7 x1.25x0.95
SOD323F (SC-90)
480 Vo =5V Power diode PESD5V0S1UJ @ 1.7x1.25x0.7
SOD323 (SC-76)
480 Ve =3Y Power diode PESD5VOS1UA 1.7 x1.25x0.95

=
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Application specific ESD and ESD/EMI solutions

USB, LVDS, SATA, LAN

Baseband interface

USB2.0
(Plastic

package)

w
4]
£
]
8
18]
9]
3
o
<4
[N
o=
o
=
9]
0
€
>
z

Digital interface
clock speed (MHz)

ESD protection for up to 2 ultra high speed

datalines

ESD protection for up to 2 ultra high speed

datalines

ESD protection for up to 2 ultra high speed

datalines

ESD protection for USB2.0 high- speed,
SD-Card, SIM card

ESD protection for USB2.0 high- speed,
SD-Card, SIM card

Dual USB2.0, ESD protection

ESD protection, as IP4220CZ6 but different
bonding

ESD protection, as IP4220CZ6 but different
package

ESD protection for USB2.0 high-speed,
SD-Card, SIM card

ESD protection for USB2.0 high-speed,
SD-Card, SIM card

>15 kV IEC contact ESD protection with
pi-filter

PRTR5VOU2K

PRTR5VOU2D

PRTR5VOU2F

IP4221CZ6-S

IP4220CZ6

1P4220CZ6

PRTR5VOU4AD

PRTR5VOU4Y

IP4221CZ6-S

IP4221CZ6-XS

1P4225CZ10

types in bold represent new products

Package

SOT891 (XSONé)

]

SOT457 (SC-74)

1.0x1.0x0.5

29x15x1.0

SOT886 (XSON6)

g 1.45x1.0x0.5

=

SOT457 (SC-74)

29x15x1.0

SOT363 (SC-88)

2.0x1.25x0.95

SOT886 (XSON6)

g 1.45x1.0x0.5

£

SOT891 (XSONé)

i

SOT457 (SC-74)

1.0x1.0x0.5

29x15x1.0

Application specific ESD and ESD/EMI solutions

USB, LVDS, SATA, LAN

Baseband interface

USB3.0
SuperSpeed
USB / USB2.0

Display port

Number of protected lines

4

0.6

0.6

0.6

0.5

0.5

0.5

0.6

0.6

0.5

0.5

0.6

Digital interface
clock speed (MHz)

ESD protection for ultra high speed

interfaces

ESD protection for ultra high speed

interfaces

ESD protection for ultra high speed

interfaces

ESD protection for ultra high speed

interfaces

ESD protection for up to 5 ultra high

speed datalines

ESD protection for ultra high speed
interfaces

ESD protection for ultra high speed
interfaces

ESD protection for ultra high speed
interfaces

ESD protection for ultra high speed
interfaces

ESD protection for high speed interfaces

1P4283CZ10-TB

1P4283CZ10-TT

1P4284CZ10-TB

1P4284CZ10-TT

PESD5VOF5BK

1P4283CZ10-TB

1P4283CZ10-TT

1P4284CZ10-TB

1P4284CZ10-TT

IP4286CZ6-TBF

types in bold represent new products

Package Size (mm)

SOT1059 (XSON10U)
ﬁcu—ﬁ 1.0x25x0.5
SOT552 (TSSOP10)
3.0x3.0x 1.1
SOT1059 (XSON10U)
G‘;‘ﬁaﬁ 1.0x2.5%0.5
SOT552 (TSSOP10)
3.0x3.0x1.1
SOT891 (XSON6)
@ 1.0x1.0x05
SOT1059 (XSON10U)
tﬁagv:““ 1.0x2.5%0.5
SOT552 (TSSOP10)
3.0x3.0x 1.1
SOT1059 (XSON10U)
E‘ﬁ&ﬁ 1.0x25x05
SOT552 (TSSOP10)
3.0x3.0x1.1

SOT886 (XSON6)

@ 1.45x1.0x0.5

5

itioning

| cond

o
[=
©
=

.2

+—
(%)
[}
+—
o
S
o

signa
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Application specific ESD and ESD/EMI solutions Application specific ESD and ESD/EMI solutions

USB, LVDS, SATA, LAN USB, LVDS, SATA, LAN

types in bold represent new products types in bold represent new products
[%]
Q
=
4] i~ [} = =
] o T o - o T
© 2 8= = 2 § =
19 O
g ] Tt 2 9] Tz
= 5 278 £ 5 239
o 5 S0 Remark Size (mm) o 5 S0 Remark Package Size (mm) o))
c — oL c Z a c
B ks 22 & kS 22 o =
_8 NS 2l 3 [0) . ()] 3 c c
s 8 oL 3 8 o3 © .0
[ea) € @ = [ ==ry =
2 2 0T
= g
SOT363 (SC-88) 8 &
46 —
©
. . R B g _ =
4 _ 0.6 B ESD protection for ultra high speed |P4286CZ6-TTY 20x1.25x0.95 0.6 Ethernet ESD protection V,,,=3.3V PESD3V3U1UT a c
interfaces o
"
Display port
P SOT510 (TSSOP38)
- 0.6 - Ethernet ESD protection V,,,=5.0 V PESD5VOU1TUT
(N - 0.7 - ESD protection IP4790CZ38 Q 9.7 x44x1.1
SOT23
SOT108 (SO14) 1 - 0.6 - Ethernet ESD protection Ve 12 PESD12VU1UT 29x13x1.0
LVDS 10 - 5 - 100 Q termination 1P4263CZ14 8.65x3.9x1.75
LAN - 0.6 - Ethernet ESD protection V,,, =15V PESD15VU1TUT
. ) SOT886 (XSONG)
~ 07 R ESD protection for ultra high speed |P4282CZ6
interfaces
1.45x1.0x0.5
|P4286CZ6-TBF E - 0.6 - Ethernet ESD protection V,,, =24 V PESD24VU1TUT
2
R 06 ) ESD protection for ultra high speed SOT363 (SC-88) SOT457 (SC-74)
. interfaces
1P4286CZ6-TTY @ 2.0x1.25x 0.95 - 1 - Ethernet ESD protection 1P4220CZ6 29x1.5x1.0
4
SOT363 (SC-88)
SOT1059 (XSON10U)
. ) = 1 = Ethernet line surge ESD protection IP4233CZ6 2.0x1.25x0.95
- 0.6 - ESD protection for ultra high speed IP4283CZ10-TB 10x25x05
interfaces
SATA For ultra high speed single line ESD protection please refer to pages 29 - 31
ESD protection for ultra high speed .
: o6 : interfaces Ipaze3cz10-TT 30x30x11 Automotive LIN/CAN/FlexRay
8 =
SOT1059 (XSON10U) o S =
0 T 5 o
ESD protection for ultra high speed AT g8 o =
. 05 - PGy O LaITEnse IP4284CZ10-TB ey 1.0x25x%05 285 T x Configuration Type Package Size (mm)
\’ 585 o g
P % ‘Llf.l)
£
SOT552 (TSSOP10)
SOD323 (SC-76)
ESD protection for ultra high speed . 15 (diode 1) 3 R 5
= 0.5 = interfaces 1P4284CZ10-TT 3.0x3.0x1.1 1 24 (diode 2) 13 17 160 23 0.05 [ H—pH 2] PESD1LIN 1.7 x1.25x 0.95
ra526
ESD q d ination f 1 17 200 23 0.05 PESD1CAN 29x13x1.0
IEEE1394 4 55 5 - S 1P4224CZ6 29x15x1.0
[he— SOT23
2 24 25 30 230 30 0.01 M PESD2CAN 29x13x1.0
EHa—%
s
11 17 200 23 0.05 PESD1FLEX 29x13x1.0
1 8/20 ps surge pulse acc. to IEC 61000-4-5 2l acc. to IEC 61000-4-2 (contact discharge)
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TVS diodes TVS diodes

TVS diodes, 24 W/40 W TVS diodes, 600 W

types in bold represent new products types in bold represent new products

Power (W) (10/1000
us waveform) 1

o
8
g g Package Size (mm)
g@ Configuration Type Package Size (mm) o
= 2 c
S Qe
o o O
35 520 560 600 10 8 75 5 600 PTVS3V3P1UP c B
5 640 670  7.00 10 92 652 5 400 PTVS5VOP1UP Q27T
3 532 56 568 20 &0 210 g g 8 MMBZoYEAU 6 667 702 737 10 103 583 5 400 PTVS6VOP1UP T o
E 5.89 6.2 6.51 1 30 175 87 276 0.2 MMBZ6V2AL 65 792 7.60 798 10 12 5346 5 250 PTVS6V5P1UP 9 _U
24 45 648 68 7.14 1 30 150 9.6 25 03 MMBZ6VSAL 5 T 0 1 % 5 100 PTVSIVOPIUP o'z
8 8&5 O O3k I & oo L L i MMBZIVIAL 7.5 833 877 9.2 1 129 465 0.2 50 PTVS7V5P1UP <)
65 9.5 10 105 1 30 130 142 17 0oz O MMBZ10VAL . RS . ST B BT 2 PTVSBVOPIUP ]
85 114 12 126 1 30 110 17 235  0.005 5] MMBZI12VAL T T T . T T 0 PTVSBVSP1UP
12 1425 15 1575 1 30 85 21 19 oo | MMBZ15VAL . R R T : 154 EE R s PTVSIVOPTUP
L 17 & 1 i S0 70 25 R 0005 MIVEZIBYAL ST 10 1190 1170 1230 1 17 353 0.005 25 PTVS10VP1UP
1 ® 20 2l g S0 €3 28 (S 0:C05 e MDY AL 29x 1D 1 1220 1285 1350 1 182 33 0005 25 PTVS11VP1UP
22 2566 2 2.5 L =0 & 40 I 0T WINIEZZAL 12 1330 1400 1470 1 199 302 0.005 25 PTVS12VP1UP
M a | B | B | S g S0 ® 43 LEy | UL MIMIEPZER AL 13 1440 1515 1590 1 215 279 0001 0.1 PTVS13VP1UP
o 114 2 26 i £ il 17 235 | O I SIEZAIZVDLL 14 1560 1640  17.20 1 232 259  0.001 0.1 PTVS14VP1UP
128 143 15 15.8 1 30 85 212 19 o005 [ MMBZ15VDL R R . =1 o1 PTVS15VP1UP
1450 7 18 189 1 30 70 25 16/ [110:005 5] [MMBZ18VCL 16 17.80 1875  19.70 1 26 231 0.001 0.1 PTVS16VP1UP
1 ® 20 2 i E0 & 28 16 | QO - LAMEZZ01CE 17 1890 1990 2090 1 27.6 217 0001 0.1 PTVS17VP1UP
22 | 2565 | 2 | 23S i £ & St i D005 MIVEZZ7YCL 600 18 2000 2100 2210 1 292 205  0.001 0.1 PTVS18VP1UP soD128 38x2.6x1.0
23 | 1B | & | 3565 { S0 &3 & By | OL% et RMEZE3VCE 20 2220 2335 2450 1 324 185  0.001 0.1 PTVS20VP1UP
" acc. to IEC 61643-321 2 acc. to IEC 61000-4-2 (contact discharge) 22 2440 2560  26.90 1 355 16.9 0.001 0.1 PTVS22VP1UP
24 2670 2810  29.50 1 389 154  0.001 0.1 PTVS24VP1UP
. 26 2890 3040  31.90 1 421 142 0001 0.1 PTVS26VP1UP
TVS dIOdeS, 400 W 28 3110 3280 3440 1 454 132 0.001 0.1 PTVS28VP1UP
30 3330 3510  36.80 1 484 124 0001 0.1 PTVS30VP1UP
33 3670 3870  40.60 1 533 113 0.001 0.1 PTVS33VP1UP
= i i 3 4000 4210  44.20 1 581 103 0.001 0.1 PTVS36VP1UP
@g) g ® 40 4440 4680  49.10 1 645 93 0001 0.1 PTVS40VP1UP
o % Y Type Package Size (mm) 43 4780 5030  52.80 1 69.4 8.6 0.001 0.1 PTVS43VP1UP
- = 8 45 5000 5265  55.30 1 727 83  0.001 0.1 PTVS45VP1UP
- > E 48 5330 5610 5890 1 774 78 0001 0.1 PTVS48VP1UP
— — T — —T— - — — 51 5670 5970 6270 1 824 73 0001 0.1 PTVS51VP1UP
T T o T o 10 =T s 200 PTVesVOSTUR 54 6000  63.15  66.30 1 87.1 69 0.001 0.1 PTVS54VP1UP
6.0 6.67 7.02 7.37 10 10.3 38.8 5 400 PTVS6VOSTUR 58 64.40 67.80 71.20 1 93.6 6.4 0.001 0.1 PTVS58VP1UP
65 722 760  7.98 10 12 357 5 250 PTVS6V5S1UR 60 6670 7020  73.70 1 98 62 0001 0.1 PTVS60VP1UP
7.0 7.78 8.20 8.60 10 12.0 333 3 100 PTVS7VOSTUR 64 7110 7485  78.60 1 103 5.8 0.001 0.1 PTVS64VP1UP
75 833 877 921 1 129 310 02 50 PTVS7V5S1UR
80 889 936  9.83 1 136 294 003 25 PTVS8VOSTUR 110/1000 pis acc. to [EC 61643-321
85 944 992  10.40 1 144 278 001 10 PTVS8V5STUR
90 1000 1055  11.10 1 154 260  0.005 5 PTVS9VOSTUR
10 1110 1170 1230 1 170 235 0005 25 PTVS10VSTUR
11 1220 1285  13.50 1 182 220 0005 25 PTVST1VS1UR
12 1330 1400 1470 1 199 201 0005 25 PTVS12VS1UR
13 1440 1515 1590 1 215 186  0.001 0.1 PTVS13VS1UR
14 1560 1640  17.20 1 232 172 0.001 0.1 PTVS14VST1UR
15 1670 17.60  18.50 1 244 164 0001 0.1 PTVST5VST1UR
16 1780 1875 1970 i 260 154 0.001 0.1 PTVS16VST1UR
17 1890 19.90 2090 1 276 145 0001 0.1 PTVS17VS1UR
400 18 2000 2100 2210 1 292 137 0.001 0.1 PTVS18VSTUR SOD123W 26x1.7x1.0
20 2220 2335 2450 ] 324 123 0001 0.1 PTVS20VS1UR
22 2440 2560 2690 1 355 113 0.001 0.1 PTVS22VSTUR
24 2670 2810  29.50 1 389 103 0001 0.1 PTVS24VS1UR
26 2890 3040  31.90 1 42.1 95  0.001 0.1 PTVS26VSTUR
28 3110 3280  34.40 1 454 88  0.001 0.1 PTVS28VS1UR
30 3330 3510  36.80 1 48.4 83  0.001 0.1 PTVS30VSTUR
33 3670 3870  40.60 1 533 75  0.001 0.1 PTVS33VS1UR
3 4000 4210  44.20 1 58.1 69 0.001 0.1 PTVS36VS1UR
40 4440 4680  49.10 1 645 62 0001 0.1 PTVS40VST1UR
43 4780 5030  52.80 1 694 58 0001 0.1 PTVS43VS1UR
45 5000 52.65 5530 1 727 55  0.001 0.1 PTVS45VSTUR
48 5330 5610  58.90 1 774 52 0001 0.1 PTVS48VS1UR
51 5670 5970 6270 1 824 49 0001 0.1 PTVS51VSTUR
54 6000  63.15  66.30 1 87.1 46 0001 0.1 PTVS54VSTUR
58 6440  67.80  71.20 1 936 43 0001 0.1 PTVS58VSTUR
60 6670 7020  73.70 1 968 41 0001 0.1 PTVS60VSTUR
64 7110 7485  78.60 1 1030 39 0001 0.1 PTVS64VSTUR

110/1000 ps acc. to IEC 61643-321
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Small-signal transistors

General purpose bipolar transistors

Single transistors

Double transistors

Single and double switching transistors
Matched pair transistors

High voltage transistors

Low noise transistors

Darlington transistors

Medium frequency transistors

Schmitt trigger

MOSFET driver

Resistor-equipped transistors (RETs)

RETs 100 mA single
RETs 100 mA double
RETs 500 mA

Low V, BISS) RETs

CEsat (

Low Vce..: (BISS) transistors
Low V,

CEsat

(
LOW VCEsat (
(

Low V,

CEsat

Low V,

CEsat (

High voltage low V
Low V

CEsat

BISS) transistors single NPN

BISS) transistors single PNP

BISS) transistors double

BISS) load switches

c... (BISS) transistors

modules - Schottky diode / (BISS) transistor
Low V., (BISS) RETs

Advantages of low V.

Medium power transistors

(BISS) transistors NPN
Medium power low V. (BISS) transistors PNP

Medium power general purpose transistors

(BISS) technology

Medium power low V.
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General purpose bipolar transistors

Single transistors

Package

Pe{mW)

30

32

40

45

NPN 50

60
65
80
50

45

50

60
80
30

32

40

45

PNP 60
65

100
50
25

45

50

60
80

100

100

100

100

100

100
100
100
150

500

500

500
500
100

100

100

100

100
100

100
150
500

500

500

500
500

m
25 100 450

110 - 200
350
110 - 420
180 - 380

120 - 270

110 - 420

120 - 380
110 - 200
500
210 - 290
250
110 - 200
110 - 200

20
120 - 270

100 - 250

100

85-170

50
100
125 - 220
120 - 215
180 - 380

120 - 270

210 - 290
180 - 380
120 - 215
125 - 420
120
125 - 200

30
120 - 270
100

100 - 250
100
85-170

100
100

1200
450 - 800
900
220 - 800
310 - 630

270 - 560

220 - 800

220 - 630
220 - 450
1250
340 - 460
650
220 - 450
220 - 450

80
270 - 560

250 - 600

600

170 - 340

500 - 800
260 - 500
310 - 630

270 - 560

340 - 460
310- 630
260 - 500
250 - 800
260
250- 475

270 - 560
600

250 - 600
600

170 - 340

m

100
100
100
100
250

100

100

100
100
100
100 - 150
100
100
100

60
100

100

100

140 - 180

100
100
100
100
100

100

70 - 80
100
100
100
150
100

50
100
80

80
80
100 - 140

50
50

&b

29x13x1.0
250

BC848B

BCW31/32/33
BCWé0B/C/D

BC847/A/B/C
BCX70G /H/
J/K
BCW71/72
PMBT6429

2PD601ART
2PD601ARL
2PD601ASL

PMBT6428
BCV71/72

BC846/A/B

BSS64

BC817 /-16 / -25
/-40

BCX19

2PD602AQL
2PD602ARL
2PD602ASL

PMBTAO6
BC858B
BCW29 / 30
BCWé1B/C/D

2PB709ART
2PB709ARL
2PB709ASL

BCX71H/J /K
BCW&9 /70

BC857/A/B/C
BCW89
BC856/A/B

BSS63

BCX18

BC807 /-16 / -25
/-40

BCX17

2PB710ARL
2PB710ASL

PMBTAS56

SOT23 SOT323 (SC-70)

3

2.0x1.25x0.95
200

PMST5089
BC848W
PMST5088

BC847W / AW /
BW/CW

PMST6429

2PD601ARW
/' SW

PMST6428

BC846W / AW
/ BW

2PC4081Q /R /S

BC817W /-16W /
-25W / -40W

2PD1820AR /S

PMSTAOQS
PMSTAO6
BC858W

2PB709ARW / SW

BC857W / AW /
BW /CW

BC856W / AW
/ BW

2PA1576Q /R /S

BC807W /-16W /
-25W / -40W

2PB1219AQ /
R/S

PMSTAS5
PMSTAS56

SOT416 (SC-75)

4 &

1.6x0.8x0.77 1.0x0.6 x0.5
150 250
2PC4617QM
/RM
BC847T / AT/ BC847AM / BM
BT/CT /CM

BC846T / AT / BT

2PC4617Q /R

2PA1774QM /
RM / SM

BC857T / AT/ BC857AM / BM
BT/CT /CM

BC856T / AT/ BT

2PA1774Q/R/S

SOT883 (SC-101)

General purpose bipolar transistors

Double transistors

types in bold represent new products

SOT457 (SC-74) | SOT363 (SC-88) SOT666

o - 0
Polarity V, I (mA) h, min h,, max f.
40 100 120 450 100 PUMX1 PEMX1
45 100 200 450 100 BC847DS BC847BS BC847BV
110 ; 100 BC846S
DAY s 100 200 450 100 BC846DS BCB46BS
50 150 120 560 100 PUMX2
45 500 160 400 80 BC817DS
40 100 120 450 100 PIMT1 PUMT PEMTI
45 100 200 450 100 BC857BS BC857BV
PNP 110 : 1 BC856S
& 100 200 450 188 BC856BS
45 500 160 400 80 BC807DS
40 100 120 450 100 PUMZ1 PEMZ1
45 100 200 450 100 BC847BPN BC847BUN
50 100 120 560 100 PIMZ2 PUMZ2
AN 65 100 200 450 100 BC846BPN
12 500 200 : 250/100 PEMZ7
45 500 160 400 100/80 BC817DPN

Single and double switching transistors

SOT23 SOT323 SOT363 SOT666 SOT883
(SC-70) (SC-88) (SC-101)
Package 5?

: 65x35 45x25 2.0x1.25 2.0x1.25 1.0x0.6
Size (mm) i olG 29x13x1.0 O O 1.6x1.2x0.55 05
P, (mW) 1700 1300 250 200 300 300 250
Configurati single single single single double double single

con T | 3
12 100 40 120 400 20 BSV52
180 1200 PMBS3904 PMSS3904
40 100 100 300
300 250 PXT2222A
15 200 40 120 500 20 PMBT2369 PMST2369
MMBT3904
40 200 100 300 300 250
NPN PMBT3904 PMST3904  PMBT3904YS  PMBT3904VS  PMBT3904M
30 600 100 300 250 250 PMBT2222 PMST2222
250 250 PZT4401 PXT4401 PMBT4401 PMST4401
40 600 100 300 MMBT2222A
300 250
PZT2222A PMBT2222A  PMST2222A
40 800 100 300 300 250 BSR14
40 100 100 300 150 700 PMBS3906 PMSS3906
MMBT3906
40 200 100 300 250 300
PMBT3906 PMST3906  PMBT3906YS ~ PMBT3906VS  PMBT3906M
350 PZT4403 PXT4403 PMBT4403 PMST4403
PNP 40 600 100 300 200
365 PMBT2907
300 PMST2907A
60 600 100 300 200 265 BSR16
PZT2907A  PXT2907A  PMBT2907A
NPN/PNP 40 200 100 300 300/250  250/300 PMBT3946YPN  PMBT3946VPN
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