Discrete semiconductors
selection guide 2016

Bipolar transistors, diodes, ESD protection, TVS,
filtering and signal conditioning, and MOSFETs
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Our extensive package range provides maximum flexibility

Miniaturization Medium Power

H SEoF eSS eRPBB T

DSNQ402 DSNQ403-2 DSN1006-2 DSN1006U-2 DFN1006D-2 DFN1006-2 SOD523 DFN1608D-2 DSN1608-2 SOD323F SOD323 SOD123F CFP3 CFP5 CFP15 D2PAK
(SOD992) (SOD9%42) (SOD993) (SOD995) (SOD882D) (S0OD882) 1.2x08x0.6 (SOD1608) {SOD963/50D9%44) 1.7%1.25%0.7 1.7x1.25x0.95 26%x16x%x1.1 (SOD123W) (S0OD128) (SOT1289) (SOT404)
0.4x02x012 06 x03x03 10x06x03 10x06x03 10x06x037 1.0x06x048 16x08x0.37 16x0.8x025/029 26x17x10 38x26x10 58x43x078 110x100x43

sodyeae

DFN1006B-3 DFN1006-3 DFN1010D-3 SOT663 SOT323 SOT23 DFN2020-3 DFN2020D-3 SOT89 DPAK

(SOT883B) (SOT883) (SOT1215) 1.6x1.2x0.55 20%1.25x0.95 29%x1.3x1.0 (SOT1041) (SOT1041D) 45x25x15 (SOT428)
10x06x037 10x0.6x048 11x10x037 20x20x%062 20x20x%0.62 - 66x61x23

- B

WLCSP4* WLCSP5* SOT665 SOT353 SOT143B LFPAKS6 SOT223

08x08x035 1.51x 1.14 x 0.65 1.6x12x055 2.0%x1.25x0.95 29x1.3x1.0 (SOT469) 65%3.5%1.65

50x60x1.0

@ F S w

DFN1010B-6 DFN1010-6 DFN1410-6 WLCSP4 SOTé66 SOT363 DFN2020-6 DFN2020D-6 DFN2020MD-6 SOT457

(SOT1216) {SOT891) (SOT886) 1.48%0.98x0.35 1.6x1.2%0.55 2.0%1.25x0.95 (SOT1118) (SOT1118D) (SOT1220) 29%x15x1.0
1.1%x1.0x037 1.0x1.0x0.48 1.45x1.0x0.48 2.0%2.0x062 20x20x%0.62 2.0x20x%0.62

g

DFN2110-9 DFN2111-7 DFN2510A-10 DFN2520-9 DFN2521-12 LFPAK33 DFN4020-14 DFN4040-32 DFN5050-32 “ LFPAK56D

(SOT1178) (SOT1358) (SOT1176) (SOT1333) (SOT1156-1) (SOT1210) (SOT1334) (SOT1318-1) (SOT617-3) ‘ (SOT1205)
21%x1.0x048 21%1.1x05 25x1.0%0.48 2.5%2.0x048 25x21%05 3.3x3.3%0.85 4.0%2.0x0.48 40x4.0%05 5.0%5.0x0.85 50x6.0%1.0

* The exact position of the balls and package dimensions vary.
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Common Mode Filter for USB 3.x 61

Common Mode Filter for video interfaces 62
Ta b I e of Co nte nts Ethernet protection 62
HDMI and memory-card signal conditioning 63
Video interface protection 64
NFC antenna protection 65
. . LCD/camera protection and filtering 66
B|p0|ar transistors 7 Audio interface protection and filtering 67
High-power transistors 10 Z/Iemory-. and.SIM-card protection and ﬁ]tering 67
High-power transistors single 10 utomotive hlgh—speed network protection 68
H'g P X ge Automotive in-vehicle network bus line protection 68
igh-current, high-power transistors 10 T . I TVS) diod 70
High-power transistors double 10 ransient yo tage suppressor ( . ) diodes
L gn-p . TVS diodes for mobile applications 70
oW V... (BISS) transistors 11 .
; TVS diodes, 24 / 40 W 70
Low Vg, transistors up to 2000 mW 11 TVS diodes. 400 W 71
Low Ve, (BISS) transistors single NPN 11 VS diodes’ 600 W 72
Low V., (BISS) transistors single PNP 12 !
Low Ve, transistors up to 750 mW 14 MOSFETs /5
Low Ve, (BISS) transistors single NPN 14 Small-signal MOSFETs 75
Low V., (BISS) transistors single PNP 15 Small-signal MOSFETs in ultra-small DFN1006 and DFN1006B packages 78
Low Vg, (BISS) load switches 16 Small-signal MOSFETs in DFN1010D-3 single and DFN1010B-3 dual package 79
High-voltage low Vg, (BISS) transistors 18 Small-signal MOSFETs in DFN2020MD-6 single and DFN2020-6 dual packages 81
Low Vg, (BISS) RETs 18 Small-signal MOSFETs in WLCSP4 and WLCSP6 packages 82
Low Vg, (BISS) transistor PNP — N-channel MOSFET combination 19 Automotive-compliant small-signal MOSFETs 84
Advantages of low V... (BISS) technology 19 Small-signal MOSFETs single (N-channel) 86
Resistor-equipped transistors (RETs) 20 Small-signal MOSFETs single (P-channel) 88
RETs 100 mA single - Part 1 20 Small-signal MOSFET - Schottky combination 88
RETs 100 mA single - Part 2 20 Small-signal MOSFETs dual 90
RETs 100 mA double 21 Small-signal MOSFETs complementary 90
RETs 500 mA 21 Power MOSFETs 92
General purpose bipolar transistors 22 Power MOSFETs 20 - 25 V 101
Single transistors NPN 22 Power MOSFETs 30 V 102
Single transistors PNP 22 Power MOSFETs 40 V 104
Double transistors 23 Power MOSFETs 55 - 60 V 105
Single and double switching transistors 23 Power MOSFETs 75 - 80 V 106
Medium-power general-purpose transistors 24 Power MOSFETs 100 V 107
High-voltage transistors 24 Power MOSFETs 105 - 150 V 108
LED driver 25 P channel 108
Constant-current source 25 Multi-chip 108
Darlington transistors 26 Power MOSFETs 200 V 109
Schmitt triggers 26 Automotive MOSFETs 110
Low-noise transistors 26 Automotive-compliant small-signal MOSFETS 116
Matched-pair transistors 27 30 V N-channel automotive TrenchMOS 118
MOSFET driver 28 40 V N-channel automotive TrenchMOS 119
Medium-frequency transistors 28 55 - 60 V N-channel automotive TrenchMOS 121
X 75 - 80 V N-channel automotive TrenchMOS 124
Diodes 29 100 V N-channel automotive TrenchMOS 125
Schottky barrier diodes and rectifiers 33 TrenchPLUS MOSFETs 128
Medium-power low V; Schottky rectifiers single >100 mA - DSN packages 34 Packages 130
Medium-power low V; Schottky rectifiers single 2200 mA - leadless (DFN) packages 35 Package details and packing methods 132
Medium-power low V; Schottky rectifiers single 2200 mA - leaded packages 36 Package details and packing methods SMD 132
Medium-power low V¢ Schottky rectifiers dual 2200 mA 37 Package details and packing methods WLCSP 135
General-purpose Schottky diodes <250 mA 38 Packing details glass diodes, single ended and through hole packages 136
Low-capacitance Schottky diodes 39 Package cross reference 137
Zener diodes 40 Package cross reference list 137
General-purpose Zener diodes 40 Package cross reference matrix 141
Zener diodes specifications 41 Product orientation (tape and reel pack) 144
Switching diodes 42 Packing methods 145
General-purpose, high-speed switching diodes < 90 V 42 Tape and reel pack for SMD and WLCSP packages 145
General-purpose, high-speed switching diodes 100 V 42 Minimized outline drawings and reflow soldering footprint 146
General-purpose, switching diodes 2100 V 43 Index 164
PN-rectifier 43
Controlled-avalanche switching diodes 44
Low-leakage current-switching diodes 44
ESD protection, TVS, filtering and signal conditioning 45
Ultra low-capacitance ESD protection devices 49
Low-capacitance ESD protection devices 53
Standard ESD protection devices 57
Application-specific ESD and ESD/EMI solutions 59
USB 2.0 protection and filtering 59
Common Mode Filter for USB 2.0 59

USB 3.x and eSATA protection and filtering 60



Our commitment: quality and reliability

» We qualify our products according to the automotive

AEC-Q101 standard and even exceed it's
- requirements, for instance when doing extended

lifetime testing.

Bipolar transistors

» All our processes and manufacturing plants are

subject to regular international and internal audits,
including the following:

> 1509001 High-power transistors 10
» ISO/TS 16949 for automotive sites High-power transistors single 10
» 1SO14001 High-current, high-power transistors 10
» OHSAS18001 High-power transistors double 10
Low Vcesat (BISS) transistors 11
Low Vg, transistors up to 2000 mW 11
Low Ve..: (BISS) transistors single NPN 11
Low Vce..: (BISS) transistors single PNP 12
Low Ve, (BISS) double transistors 13
» NXP's Design for Excellence (DfX) program ensures Low Vg transistors up to 750 mW 14
that each new development builds on past learnin Loy Wiz, (B9 i sligl NP 14
i P P 9 Low Ve (BISS) transistors single PNP 15
and that best practices are always employed. The Lo Yioe 13 551 lome] cfiihzs 16
X CEsat
result is continual product improvement. High-voltage low V.., (BISS) transistors 18
EXCELLENCE Low Veea,, (BISS) RETs 18
Low Vg, (BISS) transistor PNP — N-channel MOSFET combination 19
Advantages of low V., (BISS) technology 19
Resistor-equipped transistors (RETs) 20
RETs 100 mA single - Part 1 20
RETs 100 mA single - Part 2 20
» Zero defect is our goal. To ensure continuous RETs 100 mA double 21
improvement failure analysis and the determination RETs 500 mA 21
7 B P 4 TIT to find root causes is perform'ed atall staqes General purpose bipolar transistors 22
of development and production by adoption of Single transistors NPN 22
quality-analysis tools and methods (e.g. Six-Sigma, Single transistors PNP 22
Safe-Launch). Double transistors 23
Single and double switching transistors 23
Medium-power general-purpose transistors 24
High-voltage transistors 24
LED driver 25
Constant-current source 25
Rigorous attention to detail and commitment to quality have yielded a very low SDa}:“r‘.gtor“ transistors ;2
X ) o . chmitt triggers
product failure rate of a single-digit part per billion (ppb). Lewneies TrrEEEs 26
Matched-pair transistors 27
MOSFET driver 28

Medium-frequency transistors 28




Bipolar transistors portfolio
What you get when you choose NXP
for bipolar transistors

Medium-power Bipolar
transistors in LFPAKS6
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A comprehensive portfolio for all applications A quality product from an experienced, Applications
Best in class performing transistors high volume supplier

from general-purpose to low Vg, transistors Power management
Loadswitch

Linear-mode voltage

» NXP is strongly committed to automotive quality standards
» NXP has a track record of more than 60 years in developing

v v v

P GEE] EE pE and producing transistors

. . regulator
M'any erpiiens o leeetee] S, mise - pemier » NXP is the #1 in small-signal discretes with a high » Backlight units
clip-bond and ultra-small leadless packages. production capacity > Motor drive
» LED lighting
» Relay replacement
Low V... (BISS) transistors » IGBT drive

LFPAKS56 (SOT669)

A

Veeo §% Single p1a;:kage
600V ’ PBHVxxZ ; In standard SMD and Sx6x 11 mm

new generation leadless
PBHVxxV

and clip-bond packages
_ PBHVxxT

PMBTxx

LFPAK56D (SOT1205)

100V
" Bipolar transistors in LFPAK56 and LFPAK56D power packages 5Duaél p%alc1kage
PBSSxxPAP -g) - — X6 x 1.1 mm
PBSSxxV PBSSxxPAN PBSSxxPA = High thermal power dissipation up to 3.7 W, Vceo up to 100 V
_ L Most types AECQ-101 qualified (Ic = 3 A up to 15 A)
PBSSxxMB m PBSSxxD W % 2 types in LFPAK56D with current gain matching of 5% and 10%
e, PBSSxxX _g Reduced PCB area requirements compared to transistors in DPAK
. 10A I 15A 3 ': Suitable for high-temperature applications up to 175 °C
LFPAK: Same power dissipation but half the size 55% package size reduction while retaining Motor drive (2x PHPT60603NY/PY) or IVN - System Basis Chip (PHPT60603PY)
the same power performance a double LFPAKS56D (PHPT610030NK/PK) External pass transistor, linear regulator
P../package footprint [mW/mm?]
70 mm? 50 mm? 30 mm?

45 PHPTE0603PY

40

35

30 VEXCTRL

VEXCC
25 Battery
20 UJA107xA
SBC
.|
- P BAT V1 .
10 I I V2 — I I
5 aaa-010979 GND
0 b
DPAK - S0OT223 LFPAKS56 / LFPAK56D J-

aaa-010978

Reduced PCB area requirements comparison of DPAK, SOT223 and LFPAK



High-power transistors up to 3 W

High-power transistors (single)

LFPAK56

(SOT669)
Package I.

==

Size (mm)

VCEO h FE

V) min/typ A; Polarity
200/ 400 0.5 2 50 270 3 0.3 NPN PHPT60603NY
60 3 8 200 / 400 0.5 2 70 360 3 0.3 PNP PHPT60603PY
150/ 250 0.5 10 50 330 3 0.3 NPN PHPT61003NY
- 3 150/ 220 0.5 10 70 360 2 0.2 PNP PHPT61003PY
150/ 250 0.5 10 50 300 2 0.2 NPN PHPT61002NYC
2 é 150/ 220 05 10 70 400 2 0.2 PNP PHPT61002PYC

High-current, high-power transistors

LFPAKS56
(SOT669)

Package

Size (mm) 5x6x1.1
V, h .
(\C/E)0 min ;:yp v Polarity
40 6 200/400 0.5 2 NPN PHPT60406NY
40 6 200/400 0.5 2 PNP PHPT60406PY
40 10 200/400 0.5 2 NPN PHPT60410NY
40 10 200/400 0.5 2 PNP PHPT60410PY
40 15 200/400 0.5 2 NPN PHPT60415NY
40 15 200/400 0.5 2 PNP PHPT60415PY
60 6 200/400 0.5 2 NPN PHPT60606NY
60 ) 150/250 0.5 2 PNP PHPT60606PY
60 10 200/400 0.5 2 NPN PHPT60610NY
60 10 150/250 0.5 2 PNP PHPT60610PY
100 ) 150/250 0.5 10 NPN PHPT61006NY
100 6 150/220 0.5 10 PNP PHPT61006PY
100 10 150/250 0.5 10 NPN PHPT61010NY
100 10 150/220 0.5 10 PNP PHPT61010PY

High-power transistors (double)

LFPAK56D
(SOT1205)
Package /;

S5x6x1.1
IC ICM hFE @ IC @ VCE VclEsa!_t%PS(rX.V); Polarity
c= V. :
(A) @ | w | @A ) e A
50 300 3 0.2 2XNPN - PHPT610030NK
70 400 3 0.2 2XPNP - PHPT610030PK
100 3 6 150 0.5 10 50/70 300/ 400 3 0.2 NPN/PNP - PHPT61003NPK
50 300 3 0.2 2XNPN 0.95 PHPT610035NK
70 400 3 0.2 2XPNP 0.9 PHPT610035PK

Low Vg transistors up to 2000 mW

Low V.. (BISS) transistors single NPN

types in bold represent new products

DFN2020-3 DFN2020D-3

(SOT1061D)

(SOT1061)

&4 & &

Lk

SOT223 SOT89 SOT457
(SC-73) (SC-62) (SC-74)
Package

Size (mm) 6.5x3.5x 1.65 45x25x1.5 29x15x1.0 2.0x2.0x0.62 2.0x2.0x0.62
Piot (MW) 1700 1650 750 1300 1300
VCEO IC ICM hFE VCESE‘ typA(.nrvl;
(\2) (A) | min/typ 05 A 8
5.3 10.6 300/530 0.5 2 18 PBSS301NX
12 58 11.6 300/530 0.5 2 18 PBSS301NZ
6 7 280/ 440 0.5 2 20 PBSS4612PA
3 5 220/ 390 0.5 2 40 PBSS4320X
4 15 300/ 450 0.5 2 30 PBSS301ND
5 10 300/ 450 0.5 2 35 PBSS4520X
5.3 10.6 300/570 0.5 2 20 PBSS302NX
0 5.8 10.2 300/570 0.5 2 20 PBSS302NZ
6 7 280/ 440 0.5 2 20 PBSS4620PA
7 15 300/ 550 0.5 2 12 PBSS4021NX
8 20 300/ 550 0.5 2 9 PBSS4021NZ
3 5 300/ 490 0.5 2 45 PBSS4330X
3 5 300 / 465 0.5 2 40 PBSS4330PA PBSS4330PAS
BiS5) 6 300/ 500 0.5 2 70 PBSS4032ND *
4.7 10 300 / 500 0.5 2 57 PBSS4032NX 2
%0 5.1 10.2 300/480 0.5 2 20 PBSS303NX
5.4 10 300 / 500 0.5 2 57 PBSS4032NZ
5.5 11 300 / 480 0.5 2 20 PBSS303NZ
6 7 280/ 450 0.5 2 21 PBSS4630PA
2.0 3.0 300/ - 0.5 5] 140 PBSS4240X
15 300/ 520 0.5 2 35 PBSS302ND
0 ¢ 10 300/ 500 0.5 2 21 PBSS4540X
5] 10 300 / 500 0.5 2 25 PBSS4540Z
2 5 300/- 0.5 2 902 PBSS4250X
200/ 280 0.5 2 65 PBSS4350D
>0 3.0 5.0 300/460 0.5 2 50 PBSS4350X
200/ 280 0.5 2 60" PBSS4350Z
200/ 360 0.5 5 45 PBSS4360PAS
3 6 200/ - 0.5 5 45 PBSS4360Z
345/570 0.5 2 40 PBSS303ND
4.7 9.4  300/520 0.5 2 25 PBSS304NX
&0 5.2 104 300/520 0.5 2 25 PBSS304NZ
6 7 280/ 440 0.5 2 22 PBSS4560PA
6.2 15 300/ 500 0.5 2 17 PBSS4041NX
7 15 300/ 500 0.5 2 13 PBSS4041NZ
3 6 240/ 360 0.5 2 40 PBSS304ND
4 10 250/ 400 0.5 2 25 PBSS4480X
80 4.6 9.2 300/470 0.5 2 25 PBSS305NX
5.1 10.2 300/ 470 0.5 2 25 PBSS305NZ
5.6 7 270/ 425 0.5 2 25 PBSS4580PA
150/290 0.25 10 75 PBSS8110D
150/290 0.25 10 73 PBSS8110X
150/290 0.25 10 73 PBSS8110Z
100 3 4 170/ 275 0.5 2 45 PBSS305ND
4.5 9 200/ 330 0.5 2 27 PBSS306NX
5.1 10.2 200/330 0.5 2 27 PBSS306NZ
5.2 6 180/ 285 0.5 2 30 PBSS8510PA

Vlie/lg=20 2 Ve, (max) * Optimized for high-speed switching

(2]
LL
52
0.2

(2]
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S
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Low Vg, transistors up to 2000 mW

Low V.. (BISS) transistors single PNP

types in bold represent new products

SOT223 DFN2020-3

DFN2020D-3
(SC-73) (SOT1061) (SOT1061D)

ik & &

Package

Size (mm) 6.5x3.5x1.65 45x25x%x15 29x1.5x1.0 2.0x2.0x0.62 2.0x2.0x0.62
Piot (MW) 1700 1650 750 1300 1300
Vao| I |y | he |@Ic| (& | YemtyRImVE
W | ) | @ | minyp | ) [ | T 00s k"
53 10.6 250/400 0.5 2 20 PBSS301PX
12 57 11.4 250/400 0.5 2 20 PBSS301PZ
6 7 220/ 335 0.5 2 20 PBSS5612PA
200/ - 0.5 2 802 PBSS5320D
> > 220/ 450 0.5 2 50 PBSS5320X
4 15 250/ 400 0.5 2 35 PBSS301PD
5 10 300/ 430 0.5 2 45 PBSS5520X
20 5.1 10.2 250/370 0.5 2 25 PBSS302PX
55 11 250/ 370 0.5 2 25 PBSS302PZ
6 7 230/ 345 0.5 2 25 PBSS5620PA
6.2 15 250/ 400 0.5 2 18 PBSS4021PX
6.6 20 250/ 400 0.5 2 16 PBSS4021PZ
2.7 5] 200/ 350 0.5 2 87 PBSS4032PD ¥
200/ 380 0.5 2 50 PBSS5330X
> > 200/ 320 0.5 2 45 PBSS5330PA PBSS5330PAS
4.2 10 200/ 350 0.5 2 70 PBSS4032PX 3
%0 4.4 10 200/ 350 0.5 2 70 PBSS4032PZ 2
5.1 10.2 250/ 400 0.5 2 25 PBSS303PX
5.8 10.6 250/ 400 0.5 2 25 PBSS303PZ
6 7 200/ 335 0.5 2 25 PBSS5630PA
2.0 3.0 215/- 0.5 5 170 PBSS5240X
15 200/ 310 0.5 2 46 PBSS302PD
10 ¢ 250/ 370 0.5 2 B8 PBSS5540X
5 10 250/ 350 0.5 2 40" PBSS5540Z
2.0 5] 200/ - 0.5 2 902 PBSS5250X
200/ 300 0.5 2 70 PBSS5350D
>0 3.0 5.0 200/375 0.5 2 70 PBSS5350X
200/ 300 0.5 2 70 PBSS5350Z
130/ 220 0.5 5 55 PBSS5360PAS
3 6 130/ - 0.5 5 55 PBSS5360Z
180/ 265 0.5 2 55 PBSS303PD
4.2 8.4 200/ 295 0.5 2 35 PBSS304PX
0 4.5 9 200/ 295 0.5 2 35 PBSS304PZ
5 6 170/ 260 0.5 2 35 PBSS5560PA
5] 200/ 300 0.5 2 30 PBSS4041PX
5.7 " 200/ 300 0.5 2 22 PBSS4041PZ
3 155/ 225 0.5 2 55 PBSS304PD
> 180/ 265 0.5 2 40 PBSS5580PA
80 4.0 10 200/ 300 0.5 2 B85 PBSS5480X
8 200/ 280 0.5 2 36 PBSS305PX
4.5 9 200/ 280 0.5 2 36 PBSS305PZ
150/ 350 0.5 5 100 PBSS?110D
1.0 3.0 150/ 350 0.5 5 90 PBSS9110X
150/ - 0.5 5 90 PBSS9110Z
100 2 3 1757275 0.5 2 65 PBSS305PD
2.7 4 180/ 295 0.5 2 45 PBSS9410PA
3.7 7.4 200/ 300 0.5 2 45 PBSS306PX
4.1 8.2 200/ 300 0.5 5 45 PBSS306PZ

M/ 15=20 2 Ve, (max) ¥ Optimized for high-speed switching

Low Vg, transistors up to 2000 mW

Low V.. (BISS) double transistors

types in bold represent new products

SOT457

DFN2020-6 | DFN2020D-6

(SC-74) SOT666 | (sOT1118) | (SOT1118D)
Package
L L4 L
Size (mm) 49x3.9 29x1.5 1.6x1.2
x 1.75 x 1.0 x 0.55
Py (MW) 2000 2 750 500
\(\C/E)" (k) Polarity r;r:/ C?AI)B
yp
2 x NPN 200 0.01 2 170" 250 0.5 0.05 PBSS2515VS
2 x PNP 200 0.01 2 170" 250 0.5 0.05 PBSS3515VS
" o NPN / PNP 200 0.01 2 170" 250 0.5 0.05 PBSS2515VPN
NPN / PNP 200 0.01 2 170" 250 0.5 0.05
7.5 NPN / NPN 300 0.5 2 15 150 4 0.2 PBSS4021SN
20 6.3 PNP / PNP 250 0.5 2 24 225 4 0.2 PBSS4021SP
7.5/6.3 NPN/PNP 300/250 0.5 2 15724 150/ 225 4 0.2 PBSS4021SPN
NPN / NPN 210 0.5 2 75 100 0.5 0.05 PBSS4130PAN
1 PNP / PNP 170 0.5 2 85 140 0.5 0.05 PBSS5130PAP
NPN /PNP 210/170 0.5 2 75/ 85 100/140 0.5 0.05 PBSS4130PANP
NPN / NPN 230 0.5 2 60 80 0.5 0.05 PBSS4230PAN
30 2 PNP / PNP 210 0.5 2 75 110 0.5 0.05 PBSS5230PAP
NPN /PNP 230/210 0.5 2 60/75 80/100 0.5 0.05 PBSS4230PANP
57 NPN / NPN 300 0.5 2 57 250 4 0.4 PBSS4032SN ¥
4.8 PNP / PNP 200 0.5 2 70 390 4 0.4 PBSS4032SP 2
5.7/4.8 NPN/PNP 300/200 0.5 2 57 /70 250/ 390 4 0.4 PBSS4032SPN 2
1.0 NPN /PNP 300/250 0.5 5 130/ 150 500 1 0.1 PBSS4140DPN
40 2.0 NPN /PNP 300/250 0.5 5 80/100 400 /530 2 0.2 PBSS4240DPN
2 x NPN 300 0.5 2 50 340 2.7 0.27 PBSS4350SS
50 2.7 2 x PNP 200 0.5 2 60 370 2.7 0.27 PBSS5350SS
NPN /PNP 300/200 0.5 2 50/ 60 340/370 2.7 0.27 PBSS4350SPN
2 x NPN 200 0.5 5 115 250 1 0.1 PBSS4160DS
1.0 2 x PNP 150 0.5 5 120 330 1 0.1 PBSS5160DS
NPN /PNP 200/150 0.5 5 1157120 250/ 330 1 0.1 PBSS4160DPN
NPN / NPN 150 0.5 2 90 120 0.5 0.05 PBSS4160PAN PBSS4160PANS
1 PNP / PNP 120 0.5 2 125 180 0.5 0.05 PBSS5160PAP  PBSS5160PAPS
NPN /PNP 150/120 0.5 2 90/ 125 120/180 0.5 0.05 PBSS4160PANP PBSS4160PANPS
0 NPN / NPN 210 0.5 2 70 90 0.5 0.05 PBSS4260PAN  PBSS4260PANS
2 PNP / PNP 140 0.5 2 100 140 0.5 0.05 PBSS5260PAP  PBSS5260PAPS
NPN /PNP 210/140 0.5 2 70/ 100 90/140 0.5 0.05 PBSS4260PANP PBSS4260PANPS
6.7 NPN / NPN 300 0.5 2 20 190 4 0.2 PBSS4041SN
5.9 PNP / PNP 200 0.5 2 35 330 4 0.2 PBSS4041SP
6.7/5.9 NPN/PNP 300/200 0.5 2 20/ 35 190/ 330 4 0.2 PBSS4041SPN
NPN / NPN 240 0.1 2 90 120 0.5 0.05 PBSS4112PAN
120 1 PNP / PNP 190 0.1 2 150 220 0.5 0.05 PBSS5112PAP
NPN /PNP 240/190 0.1 2 90/ 150 120/220 0.5 0.05 PBSS4112PANP

V1./1,=20 2 Device mounted on a ceramic PCB, Al203, standard footprint * Optimized for high-speed switching
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Low Vg, transistors up to 750 mwW Low Vg transistors up to 750 mW

Nomenclature for high-power transistors Low V.. (BISS) transistors single PNP

/ \ s SOT323 SOT363 DFN1006-3 | DFN1006B-3 | DFN1010D-3
(SC-70) (SC-88) (SOT883) (SOT883B) (SOT1215)

PHPT610030NY
NXP bipolar transistor —T T Package Code é@ @ @

H| h POWGF Transistor JE— . Y - LFPAK56 (SOT669) 29x1.3 2.0x1.25 2.0x1.25 1.0x 0.6 1.0x 0.6 1.1x1.0
9 Polarity K = LFPAK56D (SOT1205) X1.0 x0.95 X0.95 X 0.48 x0.37 % 0.37

(2]
LL
52
0.2

(2]
22
m @©
S
5

N =NPN 480 350 430 250 250 750
Product identifier P = PNP
Veeat typ (mV);
NP = NPN / PNP e le= 0.5 A;ly =
Max Vceox10 — | min/typ 0.05 A
e.g..10=100V L -
Matching mf? (only for LFPAKS6D) 15 05 1 200/260 001 2 150 PBSS3515M PBSS3515MB
Max Ic current 0=No matchmg
03 = _ . 1 2 300/450 0.1 2 1252 PBSS5120T
\ eg.:03=3A 5 = Hfe matching j
3 225/- 05 2 802 PBSS5220T
20 20
5 220/420 05 2 50 PBSS5320T
Low VCEsat (BlSS) transistors smgle NPN 35 8  250/400 05 2 35 PBSS4021PT
15 180/295 05 2 85 PBSS5130QA
SOT23 SOT323 SOT363 DFN1006-3 DFN1006B-3 | DFN1010D-3 1
(5C-70) (sC-88) (SOT883) (sOT883B) (SOT1215) 2D | 05 2 1@ PBSS5130T
Package _ 30 3 300/450 0.1 2 70 PBSS5230T
b = @ e 2
A
E o o 180/295 0.5 2 70 PBSS52300A
Size (mm 29x13x1.0 20x1.25x095 20x1.25x0.95 1.0x06x048 1.0x0.6x037 1.1x1.0x0.37 24| 5 | 200/ | 0F 2 o RBSSA032PT
480 350 430 250 250 750 0.5 1 200/380 0.01 2 220 PBSS3540M PBSS3540MB
" Ve typ (mV); 300/520 0.1 5 130 PBSS5140U
e lc= 0.5 A; I =
yp 0.05 A " 10 20 300/800 0.1 5 130 PMMT591A
15 05 1  200/325 001 2 : PBSS2515M  PBSS2515MB SIS0 | @ g 20 ARSI
1 3 350/470 0.1 2 1102 PBSS4120T 300/- 01 2 1102 PBSS5240Y
20 2 5  220/330 0.1 2 45 PBSS4320T 300/450 0.1 2 70 PBSS5240T
43 8 300/550 05 2 21 PBSS4021NT 20 3 200/- 05 2 902 PBSS5250T
50
1 15 230/380 05 2 90 PBSS4130QA 20 5 200/360 05 5 55 PBSS5350T
2)
O [ EEDUeEN | E 2 129 RESEE 15 120/185 05 2 125 PBSS5160QA
30 300/450 05 2 70 PBSS4230T
2 3 1.0 150/250 0.5 5 135 PBSS5160U
230/380 05 2 75 PBSS4230QA
60 150/250 0.5 5 120 PBSS5160T
26 5 300/500 05 2 80 PBSS4032NT 2
17 25 120/185 05 2 105 PBSS5260QA
05 1  200/550 0.01 2 2002 PBSS2540M PBSS2540MB
e < 130 PBSS4140U 27 | 8 200/300 05 2 49 PBSS4041PT
20 300/510 05 5 120 PMMT491A 150/~ 025 5 93 PBSS9110Y
20 100 1.0 30
300/420 05 5 130 PBSS4140T 150/350 0.5 5 95 PBSS9110T
30 S0/ | O g 7 FER250 Vlie/lg=20 2 Vi, (max) * Optimized for high-speed switching
300/450 05 2 70 PBSS4240T
50 2 5 300/495 05 2 60 PBSS4350T
= . . .
507240005 2 %° RESSRIEBON £ Low V... transistors in DFN1010D-3: 2 A on 1.1 mm? footprint
1.0 200/420 05 5 120 PBSS4160U K2
=i High I performance on ultra-small footprint
60 200/350 05 5 110 PBSS4160T o
(oM V. 30Vand 60V
2 3 150/240 05 2 75 PBSS4260QA )
) Leadless DFN1010D-3 (SOT1215) SMD package
3.8 8 300/500 0.5 2 29 PBSS4041NT N with solderable sidepads (1.1 x 1.0 x 0.37)
)
150/400 025 10 80 PBSS8110Y Il AEC-Q101 qualified
100 10 3.0 —_

150/300 0.25 10 70 PBSS8110T

M/ 15=20 2 Ve, (max) ¥ Optimized for high-speed switching
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Low Vg, transistors up to 750 mwW

Low V.. (BISS) load switches

DFN2020D-6 with solderable sidepads
Application example: LED lighting in automotive
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(SC-74) (SC-88)
7 A
J-/LL @

Package

) 29x1.5x1.0 20x1.25x0.95
Pice (MW) 750" 600 " 3002
C T T Matrix light sketch
Vero le Ve max (mV); Ic= 0.5 A; & m L "l m
v | (A Is = 0.05 A I m b _
T oy ' LEDs can be selectively controlled
toshape the front beam
22 PBLS1501Y
47 PBLS1502Y
1505 250
10 PBLS1503Y
22 PBLS1504Y
2s SBL52001D DFN2020D-6 (SOT1118D)
: 50 47 PBLS2002D Dual package
0 PRSI 2.0x2.0x0.62 mm
22 PBLS2004D
20
22 PBLS2021D
47 PBLS2022D
18 70
10 PBLS2023D
2 PBLS2024D
22 PBLS4001Y
4.7 PBLS4002Y Dimming transistor
0.5 350 10 PBLS4003Y application
22 PBLS4004Y PBSS5160PAPS in DFN2020D-6 Key package benefits
47 PBLS4005Y
@ 20 PBLS4001D » Industry’s first low Vg, transistor » AEC-Q101 qualified
47 PBLS4002D in DFN2020 with 100% solderable » Suitable for AOI of solder joints LED? "/
! i 10 HELI003D sidepads, AOI suitable » Exposed heat sink for excellent
2 PBLS4004D s L . .. LED2 4.V
- SEL<i005D » Enables individual dimming in the thermal and electrical conductivity
22 PBLSK001D LED front light matrix solution » Package size of only 2 x 2 mm and LED3 ,/
47 PBLS6002D » Saves PCB space by replacing two a height of only 0.62 mm
1 180 10 PBLS6003D DFN2020D-3 or two SOT89 packages » Single version available in LED4 //
& FEILSEITID » Ideal solution for multilayer DFN2020D-3 HE
&0 Y PBLS6005D PCB designs » DFN2020 is an approved and widely i
22 PBLS6021D abl c latf
» » " PBLS6027D available package platform LEDn £
10 PBLS6023D 2aa-016011
22 PBLS6024D

" Device mounted on a ceramic PCB, Al,Os, standard footprint
2 Device mounted on an FR4 PCB, single-sided copper, tin-plated, and standard footprint

Low V(... double transistors portfolio on DFN2020D-6

types in bold represent new products

Low V... (BISS) load switch -

. . . . . . V. h Vgt typ (MmV);
Key features and benefits Key applications the optimal choice for supply-line (o0 Polarity e lo= 0.5 A;l, = Product
and high-side switches 0.05A
» Very small input current drives » Fan driver
. . NPN / NPN 230 05 2 60 PBSS4220PANS
high load current » Battery-charge switch o 20 2
. . . . . power load
» High efficiency and low-voltage drop » Supply-line switch supply RNIPAIAN e e 2 e AR RN
R4
due to low Vg, (BISS) pass transistor » High-side load NPN / NPN 150 0.5 2 90 PBSS4160PANS
» Replaces expensive P-MOSFETs Rs 60 1 PNP / PNP 120 05 2 125 PBSS5160PAPS
» Inherent reverse-current blockin
. - ’ 9 NPN / PNP 150/ 120 05 2 90/125 PBSS4160PANPS
» Automotive qualified according to -
control {———3 R NPN / NPN 210 05 2 70 PBSS4260PANS
AEC-Q101 input -
60 2 PNP / PNP 140 05 2 100 PBSS5260PAPS
K & bragze J NPN / PNP 210/ 140 05 2 70/100 PBSS4260PANPS
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Low Ve (BISS) transistors

High-voltage low V. (BISS) transistors

types in bold represent new products

SOT223 (SC-73) SOT89 (SC-62) SOT1215 SOT23
Package

Peot (MW) 1700 1300 750 250

0.5 PBHV8115QA
150 1 PBHV8115Z PBHV8115X PBHV8115T
2 PBHV8215Z
180 1 PBHV8118T
NPN
0.5 PBHV8540Z PBHV8540X PBHV8540T
0 1 PBHV8140Z
500 0.15 PMBTA45
600 0.5 PBHV8560Z
140 4 PBHV9414Z
0.5 PBHV9115QA
150 1 PBHV9115Z PBHV9115X PBHV9115T
2 PBHV9215Z
0.5 PBHV9560Z
PNP 600
0.1 PBHV3160Z
0.25 PBHV9040Z PBHV9040X PBHV9040T
0 0.5 PBHV9540Z
0.15 PBHV3160Z PBHV9050T
>0 0.25 PBHV9050Z

High-voltage low V.. (BISS) transistors in SOT223, SOT23 & SOT89

Voltage Vo up to 600 V

Current I up to 4 A (continuous), 10 A (peak)

Veeee down to 33 mV
AEC-Q101 qualified

New high-voltage low VCEsat (BISS) in DFN1010D-3
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Low Ve, (BISS) RETS

SOT23
Package @

Size (mm) 29x1.3x1.0

Pt (MW) 250
Veeo W) e | | wmoo R2 (0)
1 1 PBRN113ET PBRP113ET
R1 = R2
22 22 PBRN123ET PBRP123ET
40 600
1 10 PBRN113ZT PBRP113ZT
R1 #R2
22 10 PBRN123YT PBRP123YT

Low Ve (BISS) transistors

Low V.. (BISS) transistor PNP — N-channel MOSFET combination

DFN2020-6
(SOT1118)

Sy
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Package

i

2.0x2.0x0.62
1300
hee @I @V, Reeat typ Vos Vs Ip Roeon typ
(mA) V) ((10)] (V) (\%) (A) (mQ)
@ . 300 800 100 5 240 30 0.7 0.66 390 PBSM5240PF
4
100 - 100 5 240 30 0.7 0.66 390 PBSM5240PFH

_{ Combination of low Vg, transistor

with N-channel MOSFET in the very
small and ultrathin leadless package
DFN2020-6 (SOT1118)

-~

017aaa079 J

Advantages of low V. (BISS) technology

Our BISS (Breakthrough In Small-Signal) transistors show lowest V., values

due to an innovative mesh-emitter technology and further technology improvement.
They also reduce board space due to improved collector- current capabilities as
shown below.

~
J

Improved collector-current capabilities

» 17.87 mm? footprint

DFN2020-3 DFN2020-3 DFN2020-3
(SOT1061) (SOT1061) (SOT1061)
TA 3A 6 A

BC51PA PBSS5330PA PBSS5630PA

General-purpose transistor BISS transistor technology BISS transistor technology

N J
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Resistor-equipped transistors (RETSs) Resistor-equipped transistors (RETs)

RETs 100 mA single - Part | RETs 100 mA double . .
types In bo represent new pro ucts

SOT23 SOT323 (SC-70) DFN1010B-6 (SOT1216) SOT363 (5C-88) SOT666
Package
Package

&
g 2
0.2
Qwn
—Cc
m @©
-
=)

Size (mm) 29x13x1.0 2.0x1.25x0.95
Pt (MW) 250 200

350 300 300
1 1 PDTA113ET PDTA113EU Peoe (mW)

22 22 PDTC123ET PDTA123ET PDTC123EU PDTA123EU Veeo (V) Configurati CAN(GO) RN VAT (0)N NPN/NPN NPN/PNP PNP/PNP NPN/NPN NPN/PNP PNP/PNP NPN/NPN NPN/PNP PNP/PNP
22

4.7 4.7 PDTC143ET PDTA143ET PDTC143EU PDTA143EU
10 10 PDTC114ET PDTA114ET PDTC114EU PDTA114EU 22 FUMIAED | RUMIBED | RUNERD | FEWIRED | HEVRED | FENEED
22 22 ADUCHZSET FDAIZEET AP FDATZEY 47 47 PUMH15 ~ PUMDI5  PUMBI5  PEMH15  PEMD15  PEMBIS
47 47 PDTC144ET PDTA144ET PDTC144EU PDTA144EU
= 100 100 PDTC115ET PDTA115ET PDTC115EU PDTA115EU 10 10 PQMH11 PQMD3 PQMB11 PUMH11 PUMD3 PUMB11 PEMH11 PEMD3 PEMB11
2 1 10 PDTA113ZT PDTA113ZU RIEIR2
22 22 PQMD2 PUMH1 PUMD2 PUMB1 PEMH1 PEMD2 PEMB1
2.2 10 PDTC123YT PDTA123YT PDTC123YU PDTA123YU
= = 22 47 PDTC123JT PDTA123JT PDTC123JU PDTA123JU 47 47 PQMH2  PQMD12 PUMH2  PUMD12  PUMB2 PEMH2  PEMD12  PEMB2
w0 100 47 10 PDTC143XT PDTA143XT PDTC143XU PDTA143XU
e e PDTC1432T PDTA1437T PDTC1432U PDTA1432U 100 100 PUMH24  PUMD24  PUMB24  PEMH24  PEMD24  PEMB24
10 47 PDTC114YT PDTAT14YT PDTC114YU PDTAT14YU 2.2 47 PQMH10  PQMD10 PUMH10 ~ PUMD10  PUMB10  PEMHI0  PEMDIO  PEMB10
22 47 PDTC124XT PDTA124XT PDTC124XU PDTA124XU
47 10 PDTC144VT PDTA144VT PDTC144VU PDTA144VU 4.7 10 PUMH18 PUMD18 PUMB18 PEMH18 PEMD18 PEMB18
it 22 RICTHAN) HRIA T HRICTHAWY RIANEND 47 47 PQMH13  PQMD13 PUMH13  PUMD13  PUMB13  PEMH13  PEMD13  PEMBI3
— 2.2 - PDTC123TT PDTA123TT PDTC123TU PDTA123TU 50 100
47 - PDTC143TT PDTA143TT PDTC143TU PDTA143TU R1 % R2 10 47 PQMH9 PUMH9 PUMD9 PUMB9 PEMH9 PEMD9 PEMB9
= 10 - PDTC114TT PDTA114TT PDTC114TU PDTA114TU
L L 2 i PDTC124TT PDTAI24TT PDTC124TU PDTAI24TU 22 47 PQMD16 PUMH16  PUMD16  PUMB16  PEMH16  PEMD16  PEMBI6
47 - PDTC144TT PDTA144TT PDTC144TU PDTA144TU 47 2 PUMH17 | PUMD17 | PUMBI7 | PEMH17  PEMDI7  PEMB17
100 5 PDTC115TT PDTA115TT PDTC115TU PDTA115TU
47/22 47/47 PUMDA48 PEMD48
RETs 100 mA smgle - Part 2 22 . PUMH30  PUMD30  PUMB30  PEMH30  PEMD30  PEMB30
types in bold represent new products 47 - PUMH7  PUMD6  PUMB3  PEMH7  PEMD6  PEMB3

DFN1006-3 (SOT883) DFN1006B-3 (SOT883B) SO Only R1 10 - PUMH4  PUMD4  PUMB4  PEMHM4  PEMD4  PEMB4
Package L'@? RS’ 22 : PUMH19  PUMD19  PUMB19  PEMHI9  PEMDI9  PEMBI19

47 - PUMH14 PUMD14 PUMB14 PEMH14 PEMD14 PEMB14

Size (mm) 1.0x0.6 x0.48 1.0x0.6 x0.37 1.1x1.0x0.37

Pio: (MW) 250 250 750
RETs 500 mA
1 1 PDTA113EM PDTA113EMB types in bold represent new products
23 2 PDTC123EM PDTA123EM PDTC123EMB  PDTA123EMB
47 47 PDTC143EM PDTAT43EM PDTC143EMB  PDTAT43EMB  PDTC143EQA  PDTA143EQA SO (sc-74)
10 10 PDTC114EM PDTAT14EM PDTC114EMB  PDTAT14EMB  PDTC114EQA  PDTA114EQA e .
22 22 PDTC124EM PDTA124EM PDTC124EMB  PDTA124EMB  PDTC124EQA  PDTA124EQA
47 47 PDTC144EM PDTAT44EM PDTC144EMB  PDTAT44EMB  PDTC144EQA  PDTA144EQA —~
== 100 100 PDTC115EM PDTA115EM PDTC115EMB  PDTA115EMB 2.9x15x1.0 29x1.3x1.0 2.0 1.25x0.95 11x1.0x0.37
&l 1 10 PDTA113ZM PDTA113ZMB 750 250 200 750
- i 2.2 10 PDTC123YM PDTA123YM PDTC123YMB PDTA123YMB _ I\II\IPPI\'J\‘ / NPF,’\‘NP/ - - NER - NPN PNP
= 2.2 47 PDTC123JM PDTA123JM PDTC123JMB  PDTA123JMB  PDTC123XQA  PDTA123XQA
47 10 PDTC143XM PDTA143XM PDTC143XMB  PDTA143XMB  PDTC143XQA  PDTA143XQA 1 1 PDTD113ET ~ PDTB113ET  PDTD113EU ~ PDTB113EU  PDTD113EQA PDTB113EQA
>0 100 47 47 PDTC143ZM PDTA143ZM PDTC143ZMB  PDTA143ZMB  PDTC143ZQA  PDTA143ZQA 2% 2% e e I I P L —
10 47 PDTC114YM PDTAT14YM PDTC114YMB  PDTAT14YMB  PDTC114YQA  PDTA114YQA R1=R2
2 e e P —— TCIRE | FOTATZE 47 47 PDTD143ET  PDTB143ET  PDTD143EU  PDTB143EU PDTD143EQA PDTB143EQA
& i FDEIEH A | FOVCIEE | RSN 10 10 PDTD114ET  PDTB114ET  PDTD114EU  PDTB114EU PDTD114EQA PDTB114EQA
47 22 PDTC144WM PDTA144WM  PDTC144WMB  PDTA144WMB 50 500
22 _ PDTC123TM PDTA123TM PDTC123TMB PDTA123TMB 1 10 PIMN31 PIMC31 PDTD113ZT PDTB113ZT PDTD113ZU PDTB113ZU PDTD113ZQA PDTB113ZQA
|Z: & - LRICLEST ROTALESTM RRTCLESTME EREDIATESTME R1=R2 22 10 PDTD123YT  PDTB123YT  PDTD123YU  PDTB123YU PDTD123YQA PDTB123YQA
10 . PDTC114TM PDTAT14TM PDTC114TMB  PDTAT14TMB
22 o PDTC124TM PDTA124TM PDTC124TMB PDTA124TMB 4.7 10 PDTD143XT PDTB143XT PDTD143XU PDTB143XU PDTD143XQA PDTB143XQA
= = 47 . PDTC144TM PDTA144TM PDTC144TMB  PDTA144TMB - » . J .
100 - PDTC115TM PDTAT15TM PDTC115TMB  PDTA115TMB
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General-purpose bipolar transistors

Single transistors NPN

types in bold represent new products

SOT23 SOT323 DFN1010D-3 DFN1006-3 DFN1006B-3
(SC-70) (SOT1215) (SOT883) (SOT883B)
Package
& 5 I3

Slze (mm) 29x1 3x1.0 2.0x1.25x0.95 1.1x1.0x0.37 1.0 x 0.6 x 0.48 1.0x 0.6 x 0.37

250 200 750 250 250

) o ey P

100 1200 100 PMST5089
i oo 11O zoo 450 - 800 100 BC848B BCB48W
350 900 100 PMST5088
110-420 220 - 800 100 BCW31/32/33
2 10 1g0-380  310-630 250 BCW60B / C /D
110-420 220 - 800 100 BC847 /A /B/C BN | BERORNTEONY | memimay pavi e | EEEVANB /RIS
BW / CW c
45 100  120-380  220- 630 100 BCX70G / H/J /K
110-200  220- 450 100 BCW71/72
500 1250 100 PMBT6429 PMST6429
2PD60TART
210-290  340-460 100 - 150 2PD60TARL 2PD60TARW / SW
&0 100 2PD601ASL
250 650 100 PMBT6428 PMST6428
60 100 110-200 220 - 450 100 BCV71/72
65 100 | 110-200  220- 450 100 BCB46 /A /B BCB46W / AW / BW BC846BM BC846BMB
80 100 20 80 60 BSS64
150 | 120-200 240 - 400 80 NXP3875Y / G
o 150 120-270  270-560 100 2PC4081Q /R /S 2PC4617QM /RM  2PC4617QMB / RMB
20 210 340 100 2PD601BRL
290 460 100 2PD601BSL
BC817W /-16W /-25W  BC817 / -25QA /
” wp | 100-250  250-600 100 BC817 /-16/-25 / -40 o N
100 600 100 BCX19
2PD602AQL
50 500  85-170  170-340  140-180 2PD602ARL 2PD1820AR / S
2PD602ASL
60 500 50 . 100 PMSTAOS
80 500 100 ; 50 PMBTA06 PMSTA06

Single transistors PNP

types in bold represent new products
SOT23 SOT323 DFN1010D-3 DFN1006-3 DFN1006B-3
(SC-70) (SOT1215) (SOT883) (SOT883B)
Package
I
ey

Slze (mm) 29x‘| 3x1.0 2.0x1.25x0.95 1.1x1.0x0.37 1.0x 0.6 x0.48 1.0x0.6 x0.37

Ve 0] 08 [ o] o i
30

100 125 - 220 500 - 800 100 BC858B BC858W
1 100 120 - 215 260 - 500 100 BCW29 / 30
180 - 380 310 - 630 100 BCW61B/ C /D
2PB709ART
210 - 290 340 - 460 70 - 80 2PB709ARL 2PB709ARW / SW
2PB709ASL
45 100 180 - 380 310 - 630 100 BCX71H/J /K
120 - 215 260 - 500 100 BCWé9 /70
BC857W / AW / BC857AQA / BQA / BC857AMB / BMB /
125 - 420 250 - 800 100 BC857/A/B/C BW / CW COA BC857AM / BM / CM CMB
60 100 120 260 150 BCW89
65 100 125 - 200 250 - 475 100 BC856/A/B BC856W / AW / BW BC856BM BC856BMB
100 100 30 - 50 BSS63
150 120 - 270 270 - 560 100 2PA1576Q /R /S 2PA1774QM / RM / SM 2PA1774?,\’;1ABB JMBY
50 200 210 340 100 2PB709BRL
290 460 100 2PB709BSL
25 500 100 600 80 BCX18
BC807W /-16W /-25W  BC807 /-25QA/
45 500 100 - 250 250 - 600 80 BC807 /-16 / -25 / -40 /-40W _400A
100 600 80 BCX17
2PB710ARL
50 500 85-170 170 - 340 100 - 140 2PB710ASL 2PB1219AQ /R /S
60 500 100 = 50 PMSTASS
80 500 100 = 50 PMBTA56 PMSTAS6

General-purpose bipolar transistors

Double transistors
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SOT363 DFN1010B-6
(SC-88) AU (SOT1216)
Package y T
5= @ "%. /

Py (MW) 750 300 300 350
Pola y vceo (V) Ic (mA) (MHz)
100 100 PUMX]1 PEMX1
45 100 200 450 100 BC847DS BC847BS BC847BV BC847QAS
110 5 100 BC846S
NPN 65 100
200 450 100 BC846DS BC846BS
50 150 120 560 100 PUMX2
45 500 160 400 80 BC817DS
40 100 120 450 100 PIMT1 PUMT1 PEMT1
45 100 200 450 100 BC857BS BC857BV BC857QAS
PNP 110 - 100 BC856S
65 100
200 450 100 BC856BS
45 500 160 400 80 BC807DS
40 100 120 450 100 PUMZ1 PEMZ1
45 100 200 450 100 BC847BPN BC847BVN BC847QAPN
50 100 120 560 100 PIMZ2 PUMZ2
NPN / PNP
65 100 200 450 100 BC846BPN
12 500 200 . 250 / 100 PEMZ7
45 500 160 160 100 / 800 BC817DPN

Single and double switching transistors

types in bold represent new products

soT223 | sots9 SOT323 | SOT363 DFN1006-3 | DFN1006B-3
(sc73) | (sce2) | SOT23 (SC-70) (sc-.88) | SOT666 | “soT883) | (SOT883B)
il ¢k L L £f B3 £3
;')
q 65x35 20x1.25 2.0x1.25 1.0x0.6

1700 1300 250 200 300 300 250 250
Conflguratlon single single single single double double single single

Polarity
12 100 40 120 400 20 BSV52
180 1200 PMBS3904 PMSS3904
40 200 100 300
300 250
1 600 40 120 500 20 PMBT2369 PMST2369
MMBT3904
40 200 100 300 300 250
NPN PMBT3904 PMST3904 PMBT3904YS ~ PMBT3904VS ~ PMBT3904M  PMBT3904MB
30 600 100 300 250 250 PMBT2222 PMST2222
250 250 PZT4401 PXT4401 PMBT4401 PMST4401 PMBT4401YS
40 600 100 300 MMBT2222A
300 250
PZT2222A PXT2222A PMBT2222A PMST2222A  PMBT2222AYS
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  PMBT3906MB
350 PZT4403 PXT4403 PMBT4403 PMST4403 PMBT4403YS
PNP 40 600 100 300 200
365 PMBT2907
300 PMST2907A
60 600 100 300 200 BSR16

PZT2907A PXT2907A PMBT2907A PMBT2907AYS

NPN / PNP 40 200 100 300 300/ 250250/ 300 PMBT3946YPN PMBT3946VPN
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General-purpose bipolar transistors

Medium-power general-purpose transistors

Package

Size (mm) 6.5x3.5x1.65 45x25x1.5
Peot (mW) 1700 1300

I ) M P e e

2 85 - 160 375 BCP68 / -25 BC868 / -25
45 1 63-100 160 - 250 100 BCP54/-10/-16 BCX54/-10/-16
63-100 160 - 250 100 BCP55/-10/-16 BCX55/-10/-16
NPN 60 1
100 300 100 BSP41 BSR41
o c 63-100 160 - 250 100 BCP56/-10/-16 BCX56/-10/-16
40-100 120 - 300 100 BSP43 BSR43
20 2 85-160 250 - 375 40 BCP69 /-16 /-25 BC869 /-16 /-25
45 1 63-100 160-250 115"-145" BCP51/-10/-16 BCX51/-10/-16
PNP 63-100 160 - 250 100 BCP52/-10/-16 BCX52/-10/-16
60 1
40-100 120 - 300 100 BSP31 BSR30/ 31
@ , 63-100 160-250 115"-145" BCP53/-10/-16 BCX53/-10/-16
40-100 120 - 300 100 BSP32/ 33 BSR33

) Typical value

Medium-power transistors in DFN2020-3 and DFN2020D-3 (with solderable sidepads)

Excellent electrical performance on a small 2 x 2 mm footprint

80% board space reduction (DFN2020 vs. SOT89)

100% solderable sidepads (DFN2020D-3)

V¢eo ranging from 20 V to 80 V

High collector-current capability Ic up to 2 A
AEC-Q101 qualified
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High-voltage transistors

SOT223 (SC-73) | SOT89 (SC-62) | SOT457 (SC-74) SOT23 SOT323 (SC-70)
i Lp Lk

2.0x2.0x0.62
1300

BC68PA / BC68-25PA
BC54PA / BC54-10PA /
BC54-16PA

BC55PA / BC55-10PA /
BC55-16PA

BC56PA / BC56-10PA /
BC56-16PA

BC69PA / BC69-16PA /
BC69-25PA
BC51PA/BC51-10PA/
BC51-16PA
BC52PA / BC52-10PA /
BC52-16PA

BC53PA / BC53-10PA /
BC53-16PA

SOT223 SOT89 DFN2020-3 DFN2020D-3
(SC-73) (SC-62) (SOT1061) (SOT1061D)

2.0x2.0x0.62
1300

BC68PAS / BC68-25PAS
BC54PAS / BC54-10PAS /
BC54-16PAS

BCS55PAS / BC55-10PAS /
BC55-16PAS

BC56PAS / BC56-10PAS /
BC56-16PAS

BC69PAS / BC569-16PAS
/ BC69-25PAS
BC51PAS / BC51-10PAS /
BC51-16PAS
BC52PAS / BC52-10PAS /
BC52-16PAS

BCS53PAS / BC53-10PAS /
BC53-16PAS

& 4

General-purpose bipolar transistors

LED driver

(2]
LL
52
0.2

(2]
22
m @©
S
5

SOT457 SOT23
Package 5% @

Vs supply voltage [V] LED drive current [mA] @

10 NCR401T
18
20 NCR402T
10 NCR401U
40 20 NCR402U
50 NCR405U

Voltage reference for SOT457
4 N O N

Vsup Vs Vce
Rint Rext

Key features and benefits

A
[
lA
[N

» Single-chip constant-current source
with reduced component count

» Very small footprint for smaller
REXT

designs
Vo IOUT Key applications
lo lout » Constant-current LED driver
2 teo R
/J7GND /J7GND ©
amplifiers
aaa-019594 aaa-010022

N AN )

Constant-current source

Size (mm) 6.5x3.5x1.65 45x25x15 29x15x1.0 29x1.3x1.0 2.0x 1.25x0.95 (Ssg:rgsss:)
oty [ Ve 0 o i e [ o )
100 BSS64
140 300 60 250 100 PMBT5550 PMST5550
160 300 80 250 100 PMBT5551 / BSR19A PMST5551 2.0 x 1.25 x 0.95
NEW 250 100 50 - 60 BF722 BF622 BF822
200 100 50 - 60 BF720 BF620 BF820 BF820W 335
40 - 50 PZTA42 PXTA42 PMBTA42 PMSTA42
350 100 40 - 70 BSP19 BST39 PSSI2021SAY
400 300 50 200 20 PZTA44 PMBTA44
100 100 30 - 50 BSS63 e maximum maximum typical stabilized minimum stabilized maximum stabilized
50 - 60 BF723 supply voltage supply current output current output current output current
PNP 250 100 50 - 60 BF623 BF823
50 s 60 BF621 BF821 Parameter Vs max (V) ls max (mA) Lot typ (UA) |, Min (MA) |, max (mA)
300 100 40 - 50 PZTA92 PXTA92 PMBTA92 PMSTA92
2xNPN 300 100 40 3 50 PMBTA42DS Vel & Bz B 0l 5

For high-voltage transistors with increased performance please refer to our high-voltage low Vg, (BISS) transistor portfolio on page 18.
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General-purpose bipolar transistors

Darlington transistors

SOT223 (SC-73) SOT89 (SC-62) SOT23

& & &

General-purpose bipolar transistors

Matched-pair transistors

SOT457 | SOT353 SOT363 LFPAK56D
SOT143B | “sc.74) | (SC-88A) (SC-88) SonEEE (SOT1205)
Package

g Lk

4 4

types in bold represent new products

(2]
LL
52
0.2

(2]
22
m @©
S
5

Size (mm) 6.5x3.5x 1.65 45x25x15 29x13x1.0 20%1.25 x
2.9x1.3x1.o 29x15x10 708 2.0x 1.25 x 0.95 1.6x1.2x0.55 5x6x1.1
Ptot (MW) 1700 1300 250 :
Piot (MW) 250 750 300 300 300 1250
Polarity Vceo (V) lc (mA) f; min (MHz)
Polarit
10000 PMBTA13
125 30 100 110 0.7 " BCV61/A/B/C "
30 500 PZTA14 PXTA14 PMBTA14 3
TS 09" na. BCM61B
220 BCV29 BCV27 5 100 200 450 : 2 BCM847DS BCM847BS BCM847BV
0.95 2 PMP4501G PMP4501Y PMP4501V
NPN 45 1000 2000 200 BSPS0 BSTS0 0.98 2 PMP4201G PMP4201Y PMP4201V
- P — - — P NPN 65 100 200 450 0.9 2 BCM846BS
60 100 3000 150 400 095 na. PHPT610035NK
BSP51 BST51
1000 2000 200 S T
80 BSP52 BST52 Configuration kﬁ E-‘:i
[ERE] [aRE] Y
125 PMBTAG4 o
30 500 20000 30 100 100 800 0.7 na.  BCV62/A/B/C
220 BCv28 BCV26 097 fE. BCM62B "
. — J— - — — IO T A 2 BCM857DS BCM857BS BCM857BV
PNP 0.95 2 PMP5501G PMP5501Y PMP5501V
500 10000 220 BCV48 BCV46 0.98 2 PMP5201G PMP5201Y PMP5201V
60 PNP 65 100 200 450 0.9 2 BCM856DS BCM856BS
ESRS il 100 3000 150 220 09 PHPT610035PK
1000 2000 200 : n.a.
80 BSP62 BST62 o i
Configuration kr-ﬂ }d{
0 e
Schmitt triggers et/ le

SOT143B

Package New transistors in LFPAK56D (SOT1205) power package

High thermal power dissipation up to 3 W

)
=
(9)]
Slze(mm) 2.9x1.3x1.0 _'—: Vceo up to 100 V
Peot (MW) 250 8_ All types AECQ-101 qualified
Veeo (V) TR1 Veeo (V) TR2 Ic (mA) mm Ve typ (mV) : 2 types with current gain matching of 5% and 10%
100 BCv63 /B f Reduced PCB size requirements
PNP 30 6 100 220 475 250 BCV64B c

High-temperature applications up to 175 °C

For LED lighting, motor drive, linear regulators, backlight units, PowerMOS, and IGBT drive

Low-noise transistors

SOT23 SOT323 (SC-70)

Package gﬁl

Slze(mm) 29x13x1.0 2.0x 1.25x0.95
Peot (MW) 250 200

ol I T (T

Key features

» Current gain matching to 2, 5, or 10%

» Base-emitter voltage matching to 2 mV

» Choice of standard double transistor pinout or
application-optimized pinout

» Common-emitter configuration for 5-pin type

Key applications

» Current mirrors

» Differential and instrumentation amplifiers
» Logarithmic amplifiers

» Comparators

Differential amplifier Current mirror

100 BC849B BC849BW » Range of small, very small, and ultra-small packages
30 100 4
420 800 100 BC849C BC849CW Vee
NPN .
200 450 100 BC850B BC850BW Key benefits iy .
45 100 4 .
e o - P —— e » Improved performance of current mirror and oUTs oUT.
220 475 100 BC8598 BC859BW differential amplifier circuits N~ e -
30 100 4 » Drop-in replacement for standard double transistors
420 800 100 BC859C BC859CW )
PNP (BCM series) R3
220 475 100 BC860B BC860BW g .
45 100 4 » Simplified board layout (PMP series) N
420 800 100 BC860C BC860CW e bra556 brat84

» Eliminates the need for costly additional trimming
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General-purpose bipolar transistors

MOSFET driver

PO P = I

PMD2001D

PMD3001D

Key features and benefits

» Three different configurations

» Types available with standard, switching,
and low Vg, (BISS) transistors

» Small footprint

Key applications

» Power management

- (Half) bridge push-pull driver

- Isolated DC/DC converters

- Secondary synchronous rectification
» Peripheral driver

- (Half) bridge push-pull driver

- Motor driver

- Brushless DC motor driver

- Op-amp output current booster

Medium-frequency transistors

Package

SOT143B

@ General-purpose transistors

SOT457

/A

g~
— | Low Veeer

Switching transistors with
reduced storage time

Diodes

MOSFET driver for faster
Op-amp booster switching, lower losses

10V
Schottky barrier diodes and rectifiers
I i Medium-power low VF Schottky rectifiers single 21 A - Flatpower packages
B Medium-power low VF Schottky rectifiers single 2200 mA - DSN packages
I @ Medium-power low VF Schottky rectifiers single 2200 mA - leadless (DFN) packages
a Medium-power low VF Schottky rectifiers single 2200 mA - leaded packages
Medium-power low VF Schottky rectifiers dual 2200 mA

General-purpose Schottky diodes <250 mA
Low-capacitance Schottky diodes

aaa-000887
aaa-000888

Zener diodes
General-purpose Zener diodes
Zener diodes specifications

Switching diodes

General-purpose, high-speed switching diodes < 90 V
General-purpose, high-speed switching diodes 100 V

General-purpose, switching diodes >100 V

PN-rectifier

Controlled-avalanche switching diodes
) Low-leakage current-switching diodes

Size (mm)

29x13x1.0 20x1.25x0.95

Peot (MW)

250 200

Polarity

f; typ (MHz2)

BFS20W

BF824W
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What you get when you choose NXP
for diodes and rectifiers

A comprehensive portfolio for all kind of applications
NXP is continually innovating parts by reducing

power consumption and size while boosting performance
and reliability

A broad range of packages
Including standard leaded SMD, medium-power clip-bond

and ultra-small leadless packages with dimensions down to
0.6 x0.3x0.3 mm

Portfolio Overview Diodes

Schottky Diodes

lr A

15A

14 leaded and
leadless packages

0.2A
7 leaded and leadless
packages
Low Capacitance RF 1PS7xSBx
0.03 A

PMBD35x
BAT17
1PSxxSB8x
1PSxSB17

A quality product from an experienced,
high volume supplier

» NXP is strongly committed to automotive
quality standards

» NXP has a track record of more than 60 years
in developing and producing diodes

» NXP is the #1 in small-signal discretes with
a high production capacity

Next generation proeess
and package'technology

Power Schottky Rectifiers

Medium Power Schottky Rectifiers

PMEG 20-100 V

General Purpose Schottky Diodes

BAT54 series
BAT 754/721/ 85 series

B751 series
BAS40x RB52x series

BAS70x

13 leaded and leadless packages

0.3V

»

0.5V 0.75V 1V Ve

Switching Diodes

te A
Low leakage, 0.13-0.25A

1500 ns BAS45Ax

Avalanche, 0.25A

50 ns
BAS29, BAS3x

Ultra High Speed, 0.15A

25ns
BAV99xx
4 BAV70x
- =

&
BAV199x
3000 ns BASx16x \
BAW170 -
BAW156

BAWSéx PMLL4x48 || PMBDxx | 1N4x48

Standard, 1A

PNS40010ER

High speed, 0.2-0.25A High speed, 0.25A

BAS19, BAS20 BAS21J
BAW10x
BAV23x

11 leaded and
4 leadless packages

100 V

Zener Diodes

Pot A

1500 mW

1200 mW

800 mW
BZX84(J) series

PZUxB series

500 mwW TDZxJ

400 mW BZB984 series

PDZ- B series
BZX384 series
PZUxBA series

200 mw BZX884 series
PZUxBL series

200V 300V 400V Ve

@ BZV90

10 leaded packages and
1 leadless package

NZHx series

BZT52Hx series

BZB784 series

BZB84 series
BZX84 series
PLVA2600A series
PLVAb6xxA series

PZUxDB2 series

»

1.0 mm

'

2.0 mm 3.0 mm 4.0 mm 5.0 mm Package size
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Schottky barrier diodes and rectifiers

types in bold

NXP’s FlatPower packages Medium-power low V Schottky rectifiers single > | A - FlatPower packages represent

CFP3, CFP5, and CFP15

- CFP15 CFP5 CFP3
(SOT1289) (SOD128) (SOD123W)
Package —
The medium-power solution for shrinking designs — &/ =
5.8x4.3x0.78 3.8x25x1.0 26x17x1.0

Py (MW) @ 1 cm? 2150 1050 950
Optimization

Ve max (mV)

@ |- max
Ir max (mA)

Vymax (V)

X
©
£
>
®

” 340 1 Low Vs PMEG2010ER
Small SMD FlatP K Robust desi 450 0.05 Low I, PMEG2010BER
ma atPower packages
 three diff P 9 obust design i 360 1.5 Low Vi PMEG3010EP PMEG3010ER
in three different versions 450 Low Iy PMEG3010BEP PMEG3010BER
0.05 Low Vi PMEG4010EP PMEG4010ER
1 40 490
Low V; PMEG4010ETP PMEG4010ETR
530 Low Vi PMEG6010EP PMEG6010ER
Solid clip 0.06
. Lerge 60 530 Low V; PMEG6010ETR
eat sinl
Silicon 660 0.0003 Low Iy PMEG6010ELR
die
. 100 770 0.00015 Low Ig PMEG10010ELR
G 360 3 Low V; PMEG3020EP
. 420 1.5 Low V; PMEG3020CEP PMEG3020ER
. i . 450 0.1 Low | PMEG3020BEP
» High-power capability due to wire-free i
520 0.05 Low Iy PMEG3020DEP PMEG3020BER
clip-bond technology and heatsink " " y Low V. e — e —
» Flat geometry, of down to 0.78 mm height » Automatic optical inspection of solder joint , : Low V; PMEGA4020ETP PMEG4020ETR
» Halogen-free mold compound due to tin-plated lead ends - . Lew ¥ FVIEGETZ0ER RL(ESCO2UER
o . . Low V, PMEG6020ETP PMEG6020ETR
» AEC-Q101 qualified » Benchmark flat design of only 0.7 mm height 60 i
680 0.0007 Low Iy PMEG6020AELP PMEG6020AELR
760 Low Ig PMEG6020ELR
0.0003
100 770 Low Iy PMEG10020AELP PMEG10020AELR
830 0.00015 Low I, PMEG10020ELR
Low I, Schottky Portfolio, AEC-Q101 - 8 2 Lol REGS0S0H
450 0.15 Low Ig PMEG3030BEP
490 os Low Vi PMEG4030EP
Vi a CFP3 (SOD123W) CFP5 (SOD128) CFP15 (SOT1289) - b LowV, ey —
s 540 0.1 Low Ig PMEG4030ER
PMEG100V100ELPD 530 02 Low V; PMEG6030EP

475 0.4 Low V¢ PMEG6030EVP

100V —— PMEG10010ELR PMEG10020ELR PMEG10030ELP PMEG100VO80ELPD 60 =20 o5 Low Vs PMEG6030ETP
690 0.001 Low I PMEG6030ELP

PMEG10020AELR PMEG10020AELP PMEG100VO060ELPD 100 770 0.00045 Low| e —

4.5 60 530 0.4 Low V¢ PMEG6045ETP
360 8 Low V; PMEG3050EP
30 450 0.25 Low lg PMEG3050BEP
490 0.3 Low V¢ PMEG4050ETP
45 Low V; PMEGO045VO050EPD
60 560 0.4 Low V¢ PMEGO060VO50EPD
k J 6 100 850 0.001 Low lg PMEG100VO60ELPD
\/ 8 100 850 0.001 Low lg PMEG100VO80ELPD
I I I I > Low Vs PMEG045V100EPD
1A 2A 3A > 6A Ir 45 470 96 Low V; PMEG45U10EPD
10 540 0.5 Low lg PMEG45A10EPD
60 560 0.7 Low V¢ PMEGO060V100EPD
100 850 0.001 Low lg PMEG100V100ELPD
550 o Low lg PMEGO045T150EPD
NXP offers more than 200 products in FlatPower packages, to support a wide 4 580 Low e PMEGAST1SEPD
15 490 1 Low V; PMEGO045V150EPD
range of applications for medium-power rectification and surge protection. = e Low I T S S
>0 500 1 Low V: PMEGO50V150EPD
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Schottky barrier diodes and rectifiers Schottky barrier diodes and rectifiers

types in bold
represent
new products

Medium-power low V Schottky rectifiers single > 200 mA - Leadless DSN packages Medium-power low V, Schottky rectifiers single > 200 mA - Leadless DFN packages

34

types in bold represent new products
DSN0603-2 DSN1006-2 DSN1006U-2
(SOD962) (SOD993) (SOD995) DFN2020-3 DFN2020D-3 DFN1608D-2 DFN1006-2 DFN1006D-2
Package {D o | ox (SOT1061) (SOT1061D) (SOD1608) (SOD882) (SOD882D)
/ ] « Package
s 2 — o o= £ &/ a; . 7y
= s = | 2 “\Q / 7
< % % £ 0.6x0.3x0.3 1.0x0.6x0.28 1.0x 0.6 x 0.28 @ | @ =
E g g E P, (MW) @ 1 cm? 525 1.000 1.190 = E g m 2.0x2.0x0.62 2.0x2.0x0.62 1.6x0.8x0.37 1.0x0.6x0.48 1.0x0.6x0.37
w = - o = < ~
= S S = é é x me'l‘l’“? e 960 960 780 565 660
2 420 0.045 Low Vi PMEG2002AESF = | = E —
490 0.0035 Low g PMEG2002ESF
0 o LowV, e 30 480 0.5 low Vi PMEG3002AEL PMEG3002AELD
G2 & 535 0.009 Low Iy PMEG3002ESF 0.2 40 600 0.01 low I PMEG4002EL PMEGA4002ELD
© 525 0.08 Low Vi PMEG4002AESF 60 600 0.1 low Vi PMEG6002ELD
600 0.0065 Low I, PMEG4002ESF 390 02 low V¢ PMEG2005BELD
2 550 0.045 Low V; PMEG2005AESF o0 | @2 low V. T —
20
620 0.0035 Low PMEG200ESF 440 15 low V; PMEG2005AEL PMEG2005AELD
630 0.08 Low Vi PMEG3005AESF 05
05 30 500 0.03 low Iy PMEG2005EL PMEG2005ELD
720 0.009 Low Iy PMEG3005ESF
820 0.08 LowV. PMEGA00SAESF 30 500 05 low V; PMEG3005EL PMEG3005ELD
g F
4
g 880 0.0065 = PMEGA005SESF 40 590 0.1 low Iy PMEG4005EPK
» 480 1.25 Low V; PMEG3010AESB PMEG3010AESA 375 19 low V¢ PMEG2010EPA PMEG2010EPAS
565 0.045 Low Iy PMEG3010ESF 20 415 06 low Vi PMEG2010EPK
1
g M 505 0.115 Low V¢ PMEG4010AESB 490 02 low V; PMEG2010BELD
&l o Lewy I RUEGIDIOESE 40 600 002 ewlk PMEGA4010EPK
625 0.65 Low V; PMEG6010AESB
60 20 420 09 low V; PMEG2015EPK
730 0.03 Low Iy PMEG6010ESB 1.5
40 610 0.03 low Iy PMEG4015EPK
420 19 low V; PMEG2020EPA PMEG2020EPAS
. . . 20
Forward characteristic survey of Schottkys in DSN1006-2 50 09 lowv, PMEG2020EPK
. . ; 30 470 25 low V, PMEG3020EPA PMEG3020EPAS
Vr:30V, I 1, (typical data) 5 G
40 535 0.1 low Vi PMEG4020EPA PMEG4020EPAS
Selected DSN Schottky rectifier PMEG3010AESB versus competitor type S I low Ve PMEG4020EPK
575 025 low Vi PMEG6020EPA PMEG6020EPAS
O R N
PMEG3010AESE PMEG3010AESB
PMEG4010AESB Competitor type
0.8 PMEG3005AESF 0.8 petitor typ
PMEG4005AESF o . .
Features and benefits Applications
0.6 enlarged | . .
_ reduced V¢ 980 1E max » 33% lower V¢ on same footprint » Handheld equipment
Lo4 » Low profile of 0.37 mm » Smartphone backlight units
ol » Solderable side pads » Battery chargers
0.2 » Visual solder inspection » Shrinked PCB designs
0
V.[V] V.[VI]

\ 02 03 04 05 06

This diagram shows the broad variety of the DSN portfolio

07 /

PMEG3010AESB, PMEG6010ESB, low V. Schottky Rectifier

\ 0.2 0.3 0.4 0.5 J

NXP type has higher forward current specified and has benchmark low V;

30740/ 60V, 1A Schottky rectifier in DSN1006-2 (SOD993) package

Low forward voltage, Ve max = 480 mV @ 1 A (PMEG3010AESB)

Low leakage current, Iy max = 30 pA @ 60 V (PMEG6010ESB)

High surge capability up to Iy = 10 A

In the spotlight

Ideal for LED backlighting in mobile applications

Differentiated portfolio

Co.

~—PMEG2005EPK
—PMEG2010EPK
PMEG2015EPK

Forward current If [A]
o
-]

o 0,05 01 0,15 02 0,25 03 0,35

\ Forward voltage V; [V]

04

~

/

Diagram shows the variety of characteristics in DFN1608D-2 (SOD1608)

with best performance

(" w N

= PMEG2010EPK {DFN1608D-2)
14
———PMEG2010AEB {SODS523)
= 12
- Improved performance
£+ <
§ 08
o
'-'é 06
S 04 -

02 7

o 0,1 0,2 0,3 0.4 0,5 0.6

\ Forward voltage V, [V] /

PMEG2010EPK shows significant V; improvement compared to the SOD523 device
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Schottky barrier diodes and rectifiers Schottky barrier diodes and rectifiers

Medium-power low V; Schottky rectifiers single > 200 mA - Leaded packages Medium-power low V; Schottky rectifiers dual > 200 mA

types in bold represent new products

SOT457 SOT323 SOD323F SOD323 SOD523 x X DFN2020-3 DFN2020D-3
SOT23 SOD123F SOT666 © SOT23 SOT666
(SC-74) -- (SC-70) (SC-76) - (SC-79) E £ (SOT1061) (SOT1061D)
% & Package ‘ p— . N &+ | Package
)] G b 8 4 5 = |2 g &5 4
u S 4 (e S — - o iy s — c
> = : N L 3 ] L e < o
2@ : E|E i
<123 29x15x10  29x13x10 26x16x1.1 20x125x095 1.7x125x07 17x125x095 1.6x12x055 1.2x08x06 x| % 2 Size (mm) 65x35x165 29x13x1.0 20x20x062 20x20x063 16x1.2x055
b £ £ o =
S| £ E g S
X % x 540 420 830 400 830 570 570 500 = | = & Py (MW) @ 1 cm? 1500 250 1000 1000 300
el €| ¢
> > | = 30 480 0.03 low V; PMEG3002TV
0.2
30 480 005 low Vi PMEG3002EJ PMEG3002AEB @ | aam | @1 low V. T ECGETETY
02 40 600 001 low I PMEG4002EJ PMEG4002EB 20 350 02 low Vi FVECARTEET
60 600 0.1 low Vi PMEG6002EJ PMEG6002EB 05 30 430 0.15 low Vi @ PMEG3005CT
39 0.2 low Vi PMEG2005ET  PMEG2005EH PMEG2005EJ PMEG2005AEA PMEG2005AEV 40 470 01 low Ve obizs PMEG4005CT
20
480 0.03 low Iy PMEG2005EB low V, @ ARG
430 0.15 low Vi PMEG3005ET ~ PMEG3005EH PMEG3005EJ PMEG3005AEA PMEG3005AEV e
05 30
S0 | @2 lowlVe PRGOS 25 450 1.0 low Ve @ BAT120C
470 0.1 low Vi PMEGA4005ET ~ PMEGA4005EH PMEG4005EJ PMEGA400SAEA PMEGA4005AEV e
40
550 1.1 low Vi BAT720 1PS70SB20 low V; @ BAT120A
430 02 low V¢ PMEG2010AET PMEG2010AEH ==
500 0.2 low Vi PMEG2010ET ~ PMEG2010EH PMEG2010EJ PMEG2010BEA PMEG2010BEV 40 500 0.05 low Vi @ PMEG4010CPA PMEG4010CPAS
20
PMEG2010EA  PMEG2010EV s
550 0.07 low I PMEG2010AEJ Rt R 1.0
620 1.5 low V¢ PMEG2010AEB 540 0.06 low V¢ @ PMEG6010CPA PMEG6010CPAS
450 1 low Vi 1PS74SB23
520 0.1 low Iy PMEG3010CEH PMEG3010CEJ low Ve @ BAT160S
1 560 0.15 low Vi PMEG3010ET ~ PMEG3010EH PMEG3010EJ PMEG3010BEA PMEG3010BEV &0
30
680 05 low V; PMEG3010EB CED | @B Ve @ BATTIENE
570 0.05 low I PMEG4010CEH PMEG4010CEJ
low Ve BAT160A
600 0.02 low I
40 640 005 low Vi PMEG4010ET ~ PMEG4010EH PMEG4010EJ PMEG4010BEA PMEGA4010BEV
20 420 10 low Vi PMEG2020CPA PMEG2020CPAS
650 0.35 low Vi PMEG6010AED
60 2.0
660 0.05 low I PMEG6010CEH PMEG6010CEJ T
30 440 20 low V¢ - PMEG3020CPA PMEG3020CPAS
20 660 02 low I PMEG2015EH PMEG2015EJ)  PMEG2015EA  PMEG2015EV
15
30 500 1 low V; PMEG3015EH PMEG3015EJ PMEG3015EV
10 460 3 low Vi PMEG1020EH PMEG1020EJ  PMEG1020EA  PMEG1020EV .
Low Vi (MEGA) Schottky rectifier nomenclature
2 20 525 02 low Vi PMEG2020EH PMEG2020EJ PMEG2020AEA
30 620 1 low V¢ PMEG3020EH PMEG3020EJ K \
3 10 530 3 low V¢ PMEG1030EH PMEG1030EJ PMEG4010A E T P
NXP MEGA Schottky rectifier —T T Package indicator:
. N . A =850D323 PAS = DFN2020D-3 (SOT1061D)
Max. reverse voltage in V Za-"::,: :lumber (optional) B =SOD523 PD = CFP15 (SOT1289)
g 40=40V T = high lemperature D =SOT457 PK = DFN1608D-2 (SOD1608)
- Schottky Rectifier in SOD123F and SOD323F Cont. foward current in A V=low I, and low V, H =S0D123 R=S0D123W
- N J =SOD323F SA = DSN1006U-2 (SOD995)
'g) ©9. 102104 Internal configuration: L =DFN1006-2 (SOD882) SB = DSN1006-2 (SOD993)
=L Broad portfolio base of 36 types, 20/60V,0.2- 3 A _ gfg’é LD = DFN1006D-2 (SOD882D)  SF = DSN0603-2 (SOD962)
"6 Optimized either for low VF or low |R Variant number (optional) E = single P =SO0OD128 T= SOT23
= PA = DFN2020-3 (SOT1061) V =8S0T666
Q_ . ™, P = double, parallel
) High surge capability up to 10 A R = tripple, antiparalle!
() High thermal capability due to flat-lead design S = series
= . V = tripple
s AEC-Q101 qualified W=CAand CC
c X =2 x series
- Ideal for DC/DC conversion, free-wheeling, reverse polarity protection Y=2xCC

K Z=2xCA /
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Schottky barrier diodes and rectifiers

General-purpose Schottky diodes <

I max (mA)

70 70
120 40
30

200
40
50
250 100

V: max (mV)

750

370

500

300

340

400

500
600

300

360

420

450
850

10

200
200

30

250

0.1

0.5

30

30

0.5

0.5

C——1

brb122

0

brb123

[1 71711

M
a<

o
[ |

aaa-001765
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brb124

50

30

30

10

25

25

10
10

30

25

25

40
75

SOD80C SODé68
(MiniMel) (DO-34) SOT23 SOT143B
Package
35x15x15  304x16x055  29x13x10 29x1.3x1.0
300 500 250 250
single BAS70
dual series BAS70-04
dual c.c. BAS70-05
dual c.a. BAS70-06
dual isolated BAS70-07
triple isolated
quad 2x series
single
single BAS40
dual series BAS40-04
dual c.c. BAS40-05
dual c.a. BAS40-06
dual isolated BAS40-07
quad c.c./c.c.
quad 2x series
single
single BAT754
dual series BAT754S
dual c.c. BAT754C
dual c.a. BAT754A
triple isolated
single BAS85 BAT85 BAT54
dual series BAT54S
dual c.c. BAT54C
dual c.a. BAT54A
dual isolated BAT74
triple isolated
quad c.c./c.c.
quad 2x series
single
single
single BAT721
dual series BAT721S
dual c.c. BAT721C
dual c.a. BAT721A
single
single
dual series
dual c.c.
dual c.a.
single BAS86 BAT86
single

250 mA

[ [T HEREN [ I_I I_I [11] Q
023 Y, 023 Vi bs ¥ o?ﬂlj&j
brlgls |—| ubr|;l7 |—| |—|brb|—119 |_| |_|br|;(!w U Ubr’b_hl’ﬂ
[1 Il
v Y

Schottky barrier diodes and rectifiers

DFN1006-2
SOT323 SOT363 SOD323F SOD323 soD523 (SOD882)/
SOD123F (SC-70) (5C-88) (5C-90) (SC-76) SOT666 (5C-79) DFN1006-3
(sOT883)
2 & 8 & & 99
2.6x1.6x1.1 2.0x1.25x0.95 2.0x1.25x0.95 1.7x1.25x0.7 1.7x1.25x0.95 1.6x1.2x0.55 1.2x0.8x0.6 1.0x0.6 x0.48
830 250 300 550 400 300 500 250
BAS70H BAS70W 1PS76SB70 1PS79SB70 BAS70L
BAS70-04W
BAS70-05W
BAS70-06W
BAS70-07S BAS70-07V
BAS70WV
BAS70XY
RB751V40 RB751S40 RB751CS40
BAS40H BAS40W 1PS76SB40 1PS79SB40 BAS40L
BAS40-04W
BAS40-05W
BAS40-06W
BAS40-07V
1PS88SB48 BAS40-05V
BAS40XY
1PS79SB31
BAT754L
BAT54H BAT54W BAT54J 1PS76SB10 1PS79SB10 BATS4L
BAT54SW
BAT54CW BAT54CM
BATS54AW
BAT74S BAT74V
BAT54WW
BATS54CV
BAT54XY
RB521S30 RB521CS30L
RB520S30 RB520CS30L
1PS76SB21
1PS79SB30
BAT854W
BAT854SW
BAT854CW
BAT854AW
BAT46WH BAT46WJ

Low-capacitance Schottky diodes

SOT323 SOT363 SOD323 SOD523 DFN1006-2
(SC-70) (SC-88) (SC-76) SOT666 ) (SOD882)
& m
& 4 4 & L &4
29x13x1.0 20x1.25x095 20x1.25x095 17x1.25x095 1.6x12x055 12x08x0.6 1.0x0.6x0.48

Pe: (MW) 250 250 300 400 300 500 250

Package

I max (mA)
Vymax (V)

single BAT17 1PS76SB17 1PS79SB17
4 450 1 1 triple isolated 1PS66SB17
dual series VDS
PMBD354 "
30 single 1PS70SB82 1PS10SB82
triple isolated 1PS88SB82 1PS66SB82
15 340 1 1 dual series 1PS70SB84
dual c.c. 1PS70SB85
dual c.a. 1PS70SB86

"Diodes have matched capacitance
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Zener diodes Zener diodes

General-purpose Zener diodes Zener diodes specifications Japanese spec (PZU, PD2)

s [ eme [ e [ e

— (]
E s g Differences in Zener specifications ?
é g ‘;; Configuration Package Size (mm) Pt (MW) K x PZU2:7§ 2:5 2:9 25 _>2A75 2‘65__ 29
s > > European spec PZU3.0y 28-32 2.8-3.05 295-32 s
PZU3.3y 3.1-35 3.1-335 325-35 =
s Wk 500004 T R 5
el < Europe | Single B8 245 % O flogo “ PZU4.3y 4.01-4.48 4.01-4.21 415-4.34 4.28-4.48
60 3.6~75 e BZV8S5 series / PZU4.7y 442-49 4.42-461 4.55-4.75 4.69-4.9
PZUS.1y 4.84-537 4.84-504 498-52 5.14-537
- 2.1~36 About 2% Special NZX series SORZABOSE) _ PZU5.6y 5.31-5.92 5.31-5.55 5.49-5.73 5.67 -5.92
250 Single EEI:’ ﬁ/ 4.25 x 1.85 x 0.56 400 | . PZU6.2y 5.86 - 6.53 5.86-6.12 6.06-6.33 6.26 - 653
A 2.4~7 B, Eur B BZX79 seri H PZU6.8 6.47 -7.14 6.47 - 6.73 6.65 - 6.93 6.86-7.14
’ ° < oPe o Vz nominal Vz qu7.5§ 7.06-7.84 7.06-7.36 7.28-7.6 7.52-7.84
g . SOT223 (SC-73) PZU8.2y 7.76 - 8.64 7.76-8.1 8.02-8.36 8.28 - 8.64
400 40 2.4~75 c Europe  Single J@ BZV90 series % 6.5%3.5x1.65 1500 Japanese spec PZU9.1y 8.56 - 9.55 8.56-8.93 8.85-9.23 9.15-9.55
s PZU10y 9.45 - 10.55 9.45-9.87 9.77 - 10.21 10.11 - 10.55
i PZU11y 10.44 - 11.56 10.44 - 10.88 10.76 - 11.22 11.1-11.56
SOT89 (SC-62) PZU12y 11.42-12.6 11.42-11.9 11.74-12.24 12.08-12.6
250 40 2.4~75 C Europe  Single % BZV49 series @ 45x25x15 1000 PZU13y 12.47 - 13.96 12.47 -13.03 12.91-13.49 13.37 -13.96
En PZU14y = - 13.7-14.3 =
PZU15y 13.84 - 15.52 13.84 - 14.46 14.34 - 14.98 14.85 - 15.52
SOD8OC (MiniMelf) PZU16y 15.37 - 17.09 15.37 - 16.01 15.85 - 16,51 16.35 - 17.09
250 40 2.4~75 B, C Europe  Single BZV/55 series § 35x1.5x1.5 400 “ PzU18y 16.94-19.03 16.94-17.7 17.56 - 18.35 18.21-19.03
e PZU20y 18.86 - 21.08 18.86 - 19.7 19.52 - 20.39 20.21 - 21.08
; - PZU22y 20.88 - 23.17 20.88 - 21.77 21.54 - 22.47 2223 -23.17
. . @ 87834 <erics sOT23 Vz nominal Vz PZU24y 22.93 - 2557 22.93 - 23.96 23.72-24.78 24.54 - 2557
200 40 2.4~75 Europe s bra855 12020 25l = 239 : : :
A/B,C BZX84 series CIPIESTHE 28 K / el -3 - - -
o= Single @ PZU33y 31-35 - - -
250 30 5-6.8 02V Ave E} PLVAGOOA series 2080y 2=t : g -
. 30~30  About25%  Special NZH series SOz European spec (BZV, BZX, BZB, 1N47) NZX-series in SOD27
250 sngo o @ 26x16x11 820 T ) S
i Caths € ELSRE SRR - - T NZX2v1B 20-22 NZX6V2D 61-64 NZX14C 13.8-14.3
0 SOT353 (SC-88A) T v v T v NZX2V4A 23-25 NZX6V2E 63-66 NZX15A 14.1-14.7
200 0 10 o . Dual solated ‘ I B7U100B2 series A@ 0% 1255095 200 BZX84-y2V4 22-26 2.35-245 2.37-243 NZX2V4B 24-26 NZX6V8A 64-67 NZX15B 14.5-15.1
b BZX84-y2V7 25-29 2.65-275 2.67-2.73 NZX2V7A 25-27 NZX6V8B 66-69 NZX15C 14.9-155
o BZX84-y3V0 2.8-32 2.94-3.06 2.97 -3.03 NZX2V7B 26-28 NZX6V8C 67-7 NZX15X 14.35 - 15.09
SOT323 (SC-70) BZX84-y3V3 3.1-35 3.23-3.37 3.26 -3.34 NZX2V7C 2.7-29 NZX6V8D 6.9-7.2 NZX16A 15.3-15.9
200 40  24-15 c Europe  Dual ca. @ BZB784 series / / 2.0x1.25x0.95 350 Eiizgzzg z;‘ Zf zzz zg; 2::2 z:z: :Zzzg’; 22: '331 :ZZ:’/: 772‘ 7%36 :z::i 12; - 1;’?
- BZX84-yav3 4-46 4.21-4.39 4.25-4.35 NZX3V0C 3-32 NZX7V5C 73-7.7 NZX18A 16.9-17.7
20 00 c Europe  Back-to-back EE:, EREGER BT 848 ) =67 B = LIS NZX3V3A 3.1-33 NZX7V5D 75-7.9 NZX188 17.5- 183
200 = SOD323 (SC.76) BZX84-y5V1 4.8-5.4 5-52 5.04-5.16 NZX3V3B 32-34 NZX7V5X 7.07 - 7.45 NZX18C 18.1-19
40 2.4~36 B2 Japan PDZ-B series 17 125 % 095 200 ziz:y:‘z’ 55;_ 6"6 jgz g Z;; z-?: g :Z;’ NZX3V3C 33-35 NZX8V2A 7.7-81 NZX20A 18.8-19.7
v :8-0 086 136 NZX3V6A 34-36 NZX8V2B 79-83 NZX20B 19.5-20.4
250 40 2.4~75 B, C Europe Single EE:I BZX384 series @ BZX84-y6V8 64-72 6.66 - 6.94 6.73 - 6.87 NZX3V6B 35.37 NZX8V2C 81-85 NZX20C 202-212
200 40 2.4~36 B,B1,B2,B3  Japan PZUxBA series Eizzzz;xz 777__7;)7 ;(:;51 : ggi ;?? : ;22 NZX3V6C 3.6-38 NZX8v2D 8.3-8.7 NZX22A 20.9 - 21.9
s et s NZX3V9A 37-39 NZX9VIA 85-89 NZX22B 21.6-226
200 60 100 C Europe BZX100A SOD323F (5C-90) BZX84-y9V1 85-9.6 8.92-9.28 9- 9.21 NZX3VOB 384 NZXOVIB TN O 923233
200 40  24~36 B,B1,B2,B3 Japan  Single PZUXB series 17x1.25%0.7 550 Egig:? 19[;2__11011 1%'88__11(2"22 12;: 1?111 NZX3V9C 39-41 NZX9V1C 89-9.3 NZX24A 22.9-24
NZX4V3A 4-42 NZX9V1D 9.1-95 NZX24B 23.6-247
230 e 2675 B.C EuEpe G saiies B2X84y12 14-127 18-122 1.88-1212 NZX4V3B 41-43 NZX9VIE 93-9.7 NZX24C 24.3-255
BZX84-y13 12.4-14.1 12.7-13.3 12.87 - 13.13
SOT663 EEeTE 138156 147 153 1485 1515 NZX4V3C 42-44 NZX10A 95-9.9 NZX24X 22.61-23.77
200 40 2.4~15 ¢ Europe  Dual c.a. @ BZB984 series 1.6 x 1.2 x 0.55 350 BZX84-y16 15.3-17.1 15.7 -16.3 15.84-16.16 NxavsD 4343 N2X108 97101 Nax27A 252266
gy T 168191 176184 17.8218.18 NZX4V7A 44-46 NZX10C 9.9-10.3 NZX27B 262-27.6
T T e T NZX4V7B 45-47 NZX10D 10.2-10.6 NZX27C 27.2-286
SOD523 (SC-79) e TR T N NZX4V7C 46-48 NZX11A 10.4-10.8 NZX27X 26.99 - 28.39
200 40 2.4~75 B, C Europe Single EEI:' BZX585 series @ 1.2x0.8x0.6 300 BZX84-y24 22.8-256 23.5-245 23.76 - 24.24 NZxav7D 4.7-49 NzX118 10.7-11.1 NZX30A 28.2-29.6
e B2XB4y27 YR T BT NZX5V1A 48-5 NZX11C 10.9-11.3 NZX30B 29.2-30.6
B2X84.430 o~ ) 5040 - 0.5 5700~ T0.50 NZX5V1B 49-5. NZX11D 11.1-11.6 NZX30C 302-316
2.4~75 B,C Europe BZX884 series DF'\“OO-Z (SOD882) BZX84-y33 31-35 323-337 32.67 33,33 NZX5V1C 5.52 NZX12A 11.4-119 NZX30X 29.02 - 30.51
200 40 Single EEI:' ['.'/’ 1.0x 0.6 x0.48 250 BZX84-y36 34-38 353367 35.64 - 36.36 NZX5V1D 51-53 NZX128B 11.6-12.1 NZX33A 312-326
2.4~36 B, B2 Japan - PZUxBL series BZX84-y39 37-41 38.2-39.8 38.61 - 39.39 NZX5V6A 52-55 NZX12C 11.9-12.4 NZX33B 32.2-33.6
cop323F BZX84-y43 40 - 46 42.1-43.9 4257 - 43.43 NZX5V6B 53-56 NZX12D 12.2-12.7 NZX33C 332-345
BZX84-y47 44 - 50 46.1-47.9 ) NZX5V6C 54-57 NZX12X 11.44 - 12.03 NZX36A 342-357
250 40 2.4~30 B Europe Single EEI:I TDZxJ series @ 1.7x1.25x0.7 500 BZX84-y51 48-54 50-52 50.49 - 51.51 NZX5V6D 55-58 NZX13A 12.4-129 NZX36B 35.3-36.8
BZX84-y56 52- 60 54.9-57.1 ) NZX5V6E 56-59 NZX13B 12.6-13.1 NZX36C 36.4-38
BZX84-y62 5866 60.8 - 63.2 . NZX6V2A 57-6 NZX13C 12.9-13.4 NZX36X 3536 - 37.19
Notes: BZX84-y68 64-72 66.6-69.4 - NZX6V2B 5.8-6.1 NZX14A 13.2-13.7
Japan: B selection: app. 5% V, tolerance, B1, B2, B3 selections: app. 2% V, tolerance in sequential intervals Ave: low-voltage avalanche regulator diodes BZX84-y75 70-79 735765 74.25 - 75.75 NZX6V2C 6-63 NZX14B 13514
Europe: A selection: app. 1% V, tolerance, B selection: app. 2% V, tolerance, C selection: app. 5% V, tolerance; Dual c.a.: dual common anode

the selections are in overlapping intervals
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Switching diodes

General-purpose high-speed switching diodes < 90V

» 4 &4 4

S| = z
3| 8 %
£ £ g 35x15x15 29x13x1.0
= || & "
> | = - 500 250 250 200
@ BAL74
50 1 50 100 50 4 —_=
@ BAV74
[1
70 1 50 1000 70 4 BAL99
50 1000 75 4 BAS28
75 1
100 5000 75 4  fep BAS32L
[ 1ps3c0
80 1 50 500 80 4 1PS301
@ 1PS302
BAWS6 BAW56W
0

90 1 50 500 80 4

General-purpose, high-speed switching diodes 100V

Size (mm)

x 1.0 x 1.1 x 0.95 x 0.95 x 0.95 x 0.7 x 0.55 x 0.6
250 830 200 300 400 550 180 500
e BAS16H BAS316  BAS16J BAS516

K‘ BAS16 BAS16W
100 1 50 500 80 4 @ BAV70 BAV70W

!E BAV70S

BAS16VY BAS16WV

BAV99 BAV9IW

[111
v BAV99S
o

types in bold represent new products

SOD8OC SOT323 SOT363 | DFN1010D-3 | DFN1006-3
(MiniMelf) O eVt (SC-70) (SC-88) (SOT1215) | (SOT883)

4 & &3

29x13x10 20x1.25x095 20x1.25x095 1.1x1.0x037 1.0x0.6x0.48

300 540 250
BAW56QA BAW56M
BAWS56S
BAV756S

types in bold represent new products

hd L 4G 8 8 &8 &

2A9x1A3 26x16 20x1.2520x1.251.7x1.25 1.7x1.25 1.6x1.2 1.2x0.8

SOT23 SOT323 [ SOT363 | SOD323| SOD323F SOT666 SOD523| DFN1010D-3 | DFN1006-2 | DFN1006-3 | DFN1006D-2
(SC-70) | (SC-88) | (SC-76) | (SC-90) (SC-79) | (SOT1215) | (SOD882) | (SOT883) | (SOD882D)
Package

1.1x1.0 1.0x0.6 1.0x0.6x 1.0x0.6

x 0.37 x 0.48 0.48 x0.37
540 250 250 250
BAS16L BAS16LD
BAS16QA
BAV70QA BAV70M
BAV99QA

Switching diodes

General-purpose switching diodes >

Package

35x15 29x1.5 29x13

Iz max (nA)
t,, max (ns)

x 1.5 x 1.0 x 1.0
300 500 250
1
100 1 100 100 100 50 BAS19
I O
150 1 100 100 150 50 M
BAS20
oA
150 50 EEI:I BAV103
[1
BAS21
o
1]
T
>200 1 100 100 200 S0 @ BAV23A
“ BAV23C
s
@ BAV23S

!.Iﬁ BAS21AVD
111l BASZIVD

BAS101

300 1.1 100 150 250 50 BAS101S

E iﬁ” ;@ !

PN-rectifier

T

IR max (pA)
trr max (ns)

400 1.1 1 1 400 1800

2.6x1.7x1.0

100V

SOD80C SOT457
(MImMeIf) (SC 74)

29x13
x 1.0

250

BAV23

BAW101

CFP3
SOD1 23W
Package

PNS40010ER

types in bold represent new products

SOT323 | SOT353 | SOT363 | SOD323 (SOD323F| SOD523
(SC-70) | (SC-88A) | (SC-88) | (SC-76) | (SC-90) | (SC-79)

26x1.6 20x1.25 2.0x1.25 2.0x1.25 1.7 x1.25 1.7x1.25 1.2x0.8
x 1.1 x 0.95 x 0.95 x 0.95 x0.95 x0.7 x 0.6
830 350 300 400 550 500
BAS21H BAS321
BAS21W
BAS21PG
BAS21AW
BAS21SW

BAS21J BAS521

BAW101S

Dual high-speed switching diode
BAS21PG in SOT353 (SC-88A)

Vg max = 250 V, |: max = 225 mA,
dual isolated configuration

Low leakage current: Iy max = 100 nA

High-speed switching: t, max = 50 ns

Low capacitance: Cy max = 2 pF

o)
-
Q2
=
o
o
(7]
()
=
=)
=

AEC-Q101 qualified
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Switching diodes

Controlled-avalanche switching diodes

&

29x1.3x10 29x1.3x1.0

Package

g max (nA)

@ V; max
lesy max (A)

legm Max (mA)
t,. max (ns)

250

ESD protection, TVS, filtering

and signal conditioning

Low-leakage current-switching diodes

types in bold represent new products Ultra low-capacitance ESD protection devices 49
SODSOC SOD68 SOT323 SOD323 | SOD523 | DFN1010D-3 | DFN1006-3 | DFN1006-2 . . .
Package g g
% \ {*ﬁ g\ ,, = ?q Standard ESD protection devices 57
<9 t"\\; \/ N / Es
c = . . oo o
S E| % - 35x1.5x 304x16 29x13  26x16 20x125 17x125 12x08  1.1x10 0x0. 10x06 Application-specific ESD and ESD/EMI solutions 59
oz g | e 15 X 0.55 x1.0 x 1.1 x0.95 x0.95 x 0.6 x0.37 ! x0.48 , et
Y %00 50 55 50 550 00 w0 w0 55 USB 2.0 protection and filtering 59
Common Mode Filter for USB 2.0 59
USB 3.x and eSATA protection and filtering 60
BASTIEH B B Bast1eL Common Mode Filter for USB 3.x 61
Common Mode Filter for video interfaces 62
BAST16 BAS1160A Ethernet protection 62
HDMI and memory-card signal conditioning 63
Video interface protection 64
BAV199 BAVI99W NFC antenna protection 65
LCD/camera protection and filtering 66
Audio interface protection and filtering 67
BAWI156 Memory- and SIM-card protection and filtering 67
Automotive high-speed network protection 68
Automotive in-vehicle network bus line protection 68
BAV170 BAV1700A  BAV170M . -
Transient voltage suppressor (TVS) diodes 70
TVS diodes for mobile applications A
BASEEAL | ASEER TVS diodes, 24 / 40 W 70
TVS diodes, 400 W 71

TVS diodes, 600 W 72




ESD protection, TVS devices, and EMI filtering
What you get when you choose NXP

Solutions for wide application fields

The best system-chip protection
for high-speed data lines

Protection

ESD protection characteristics that count

(USB 3.1, Type-C connector)

46

; : USB3/Type C CAN, LIN
» High-speed data lines USB2/Type C FlexRay There are three key parameters for a perfect ESD protection device:
> Generaliinterfaces USB Vbus/charger port/ BroadR-Reach > High rob inst ESD oul
» Automotive protection Tvoe C SENT gl e alisinEss Egflne: PIELE Robustness
> Surrally lines yp » Low clamping/dynamic resistance - to protect the system chip (surge levels)
PPY NFC antenna LVDS . L . . .
- - » Low capacitance — to maintain excellent signal integrity
A broad range of packages that |r§ ess charging in high-speed interfaces
s . Audio speaker
simplify PCB design L . . Automotive
Battery contact, Vbat Some applications require good performance in only one or two IVN protection
A quality product from an experienced Keys/buttons of these areas. For the latest interfaces with the highest data rates, v
1 y
high volume supplier SIM, SD3 optimum performance in all three parameters is key. Until recently, _
Audio improving one the these key parameters had a negative impact Keypads é%m;’lg‘:(el?’lcigi
» NXP is strongly committed to on the others. Addressing this challenge, NXP has developed a =
automotive quality standards new ESD technology (TrEOS Protection) that delivers benchmark -
» NXP has a track record of more than 12 years in performance in all three key parameters. £
developing and producing ESD / TVS devices £ E’
» NXP is the #1 in ESD protection with “;E
=)
a high production capacity Signal integrity System protect E =
(capacitance) (clamping) . g
g0
'.E [
Portfolio Overview Diodes 3 %
o
o]
Data Rate (Mbit/sec) 0O 03 .05 .13 2 12 25 125 320 400 480 800 3000 5000 10.000 Extremely low > low cepedianes down a s
—— Audio — RS232-———- IEEE 1284 -~ USB1.1 ==~ ==~ ———~ i it Sl L A It ety clamping voltage 0.1 pF i
Data Protocols s TR SR ‘ ————————————— — — RS485 - 10/100 Ethernet- - IEEE 1394a - — 4 — — — — - 1GB Ethernet {— — — - — — — b Hiah robust ;
——' — - CAN/LIN — -———1 Lcps AR - USB2.0 -~ IEEE 1394b— — SATA — HDMI2.0/ Absorbing highest 9};\9 8;;0 ustness up to
" USB3.1 Protection ESD pulses THE key ¢ HS .
PTVS (all series) ’ est protection for reliable system > Packages optimized for
: P communications interfaces

PESDxS-family protection

PESDxL-family
PESDxV-family
PESDxU-family TrEOS Protection devices
PESDxIVN L .
D protection for . . Number of
PESD1CAN i Pt moti Type device LRV . l."m- or Cd typ 121 il st LU protected Package Size (mm)
|| Eeln e v) bidirectional (pF) max (kV) (Q) (Q) i
intvehicle| networ Ines
PUSB3FR4 ESD protection 33 uni 0.29 15 0.27 4 DFN2510A-10  25x 1.0x 0.48
PRTR-family PUSB3FR6 ESD protection 33 uni 035 15 029 6 DFN2111-7 21x1.1x048
PESDxX1F-family PUSB3AB4 ESD protection 33 bi 0.17 15 04 4 DFN2510A-10  2.5x1.0x0.48
IP3319CXé PUSB3AB6 ESD protection 33 bi 0.15 15 0.4 6 DFN2111-7 2.1x1.1x048
[ Common Mode
PCMFxUSB3S I Low pass and drerninncen mC’d? filters PCMF1USB3S Filter with ESD 5 uni 03 15 0.14 2 WLCSP5 08x12x05
PCMExHDMI25 RS with industry leading bandwidth and protection
integrated ESD priotection Common Mode
PESDxUSB35 Ja= PCMF2USB3S Filter with ESD 5 uni 0.3 15 0.14 4 WLCSP10 1.6x12x0.5
PUSB3AB6/FR6 JiiS PR
L. . L . Common Mode
PUSB3FR4  JuiH Optjmized fof signal |ntegrity, PCMF3USB3S Filter with ESD 5 uni 03 15 0.14 6 WLCSP15 24x12x05
PUSB3ADA ESD robystness, and systam protection GG En
PESD3V3C1BSF ESD protection 33 bi 02 20 0.23 1 DSN0603-2 0.6x03x03
PESD5VOC1USF Jises : :
. . PESD5VOR1BSF ESD protection 5 bi 0.1 10 0.45 1 DSN0603-2 06x03x0.3
PESD5VOC1BSF [ Ultra-low capacitance ESD protection - -
for high-speed intdrfaces PESD5VOH1BSF ESD protection 5 bi 0.15 15 0.25 1 DSN0603-2 0.6x03x03
PESDSVOH1BSF [ PESD5VOC1BSF ESD protection 5 bi 02 20 023 1 DSN0603-2 06x03x03
PESD5VOC1USF ESD protection 5 uni 0.45 20 0.1 1 DSN0603-2 06x03x03

47



48

Ultra low-capacitance ESD protection devices

Tiny bUt mlg hty _ DSN0402 Ultra low-capacitance ESD protection devices — Part | s i bald remesent new rochcte

Reliable ESD protecti minimal <
ellaple protection on minimal space protected lines %
— =
e 5 = 5
o 5 o B
2 S g g =
b g s g £
= @ = 2 -
1 B % [a] € o
DSN0402-2 (SOD992) features and benefits E i @ 3 3
» Ultra-small dimensions: 0.4 x 0.2 mm (01005 inch) g uak 03 4y HEEREEiLE? DiEN0E0-2 (SolpPt) 06 x03x03
» 45% less package area compared to DSN0603-2 5 0.6 0.75 10 PESDSVOF1USF \\E )
» Only 120 pm in height 0.95 1.15 8 PESD5VOX1ULD DFN1006D-2 (SOD882D)
; . ; 5 'y 1.0x 0.6 x 0.37
» Coated sidewalls enable easier soldering 1.55 175 15 . . PESD5VOXTUALD =4
» Polarity marking - DFN1006-2 (SOD882)
: : 16 0.83 0.98 8 = PESD16VX1UL 1.0x 0.6 x 0.48
» Halogen and antimony free; RoHS compliant - g o
0.95 1.15 8 PESD5VOX1UB SOD523 (SC-79)
5 1.2x 0.8 x 0.6
1.55 1.75 15 PESD5VOXTUAB @
SOT323
NUP1301U @ 2.0 1.25 x 0.95
DSN0402-2 (SOD992) £0 C 2 50 @ soT23

: T NUP1301 29x1.3x1.0
Single package

(o))
c
0.4x0.2x0.12 mm 5
DSN0402-2 (SOD992) S
. 5 0.3 0.4 8 PESD5VOF1BSH 0.4x0.2x0.12 g
DSN0402-2 package outline and - :/-a'
reflow soldering footprint 33 0.2 0.25 20 PESD3V3C1BSF £g
1 L 0.1 0.15 10 PESD5VOR1BSF g‘ S
5 0.15 0.2 15 PESD5VOH1BSF €8
o 0.2 0.25 20 PESD5VOC1BSF % g’
066 ‘ PESD5VOF1BSF DSN0603-2 (SOD962) 5T
} 056 ) 5.5 0.25 0.3 10 0.6x0.3x0.3 5
PESD5VOF1BRSF [a]
~—0.18 —=| 0.16 —==— 0.20 —| v
L 33 - 1.1 " PESD3V3X1BCSF =
] | 5.0 = 1.1 PESD5VOX1BCSF
I
‘ D 0 1 18 0.28 0.45 0 L4 PESD18VF1BSF
RS
[ ‘mse211
048 053 : . 24 0.25 0.4 PESD24VF1BSF
| § PESD5VOF1BLD DFN1006D-2 (SOD882D)
DR 5 0.4 0.55 10 1.0x 0.6 x 0.37
i 5 PESD5VOF1BRLD
B S
33 1.3 1.6 9 PESD3V3X1BL
55 0.4 0.55 10 PESD5VOF1BL
. o 0.49 0.6 8 PESD5VOX1BCL DFN1006-2 (SOD882)
Dimensions (mm are the original dimensions)
i A E b L b o 5 0.85 0.95 15 PESD5VOX1BCAL 1.0 x 0.6 x 0.48
max 0.14 042 022 012 017 0.9 1.3 9 PESD5VOX1BL
mm nom 0.12 040 020 0.11 0.16 0.25
min 010 038 0.18 0.0 0.15 18 0.35 0.5 10 PESD18VF1BL
24 0.3 0.45 10 PESD24VF1BL

" according to IEC 61000-4-2 (contact discharge)

Ultra low-capacitance ESD protection in DSN0603-2: PESD5VOH1BSF

Bidirectional protection for one data line in DSN0603-2

Ultra-low line capacitance of 0.15 pF

Ultra-low clamping

Ultra-low capacitance in DSN0402

PESD5VOF1BSH 5V Bi 0.25 pF 0.3 pF 8 kv

Minimized capacitance variation over voltage

High ESD robustness = 15 kV
Ultra-small package DSN0603-2 (0.6 x 0.3 x 0.3 mm)

In the spotlight
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Ultra low-capacitance ESD protection devices Ultra low-capacitance ESD protection devices

Ultra low-capacitance ESD protection devices — Part 2 Ultra low-capacitance ESD protection devices — Part 3

Number of
protected lines

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

ESD rating " max (kV)

ESD rating "l max (kV)
Configuration
Size (mm)

5 5
o c
2 S
U -
2 o
= =
2 pe
=) o

Unidirectional
Bidirectional
Configuration
Size (mm)

DFN1006B-3 (SOT883B)
PESD5VOX2UMB - 1.0 0.6 x 0.37 ool SO (7Y
/A
5
g@?& 1P4220CZ6 4 r{L 29x1.5x1.0
0.5 0.65 10 S (|
DFN1006-3 (SOT883)
PESD5VOX2UM 1.0x 0.6 x 0.48
o
—3
2—$ M DFN1410-6 (SOT886)
B2 DFN1006B-3 (SOT883B) s[5 ] 3 ﬁ\@\q
PESD5VOX2UAMB 1.0x 0.6 x 0.37 B RS e g LEalobiOLS
OgoRa !
1 5 0.8 0.95 15
DFN1006-3 (SOT883) 1 - 8
PESD5VOX2UAM = 1.0x 0.6 x 0.48 >
, mEm DFN1010-6 (SOT891) £
o)
x4 .0 Lo/ 2.
sl IP4221CZ6-XS / 1.0x 1.0 x 0.48 &5
SOT663 s =
2 PESD5VOX1BQ @ 1.6x1.2x0.55 E -g
=)
2 9 ©
7 " ’ : SOT457 (SC-74 g 5
soT23 (SC-74) 3
o o
PESD5VOX1BT 29%13x1.0 a2
PRTRSVOU4D 29x15x1.0 o
)
L
1 1.5 8 PRTR5VOU2X 4 0 5.5

SOT143B
DFN2110-9 (SOT1178)

[
o @ 29x13x1.0
ks 1P4285CZ9-TBB % 2.1x1.0x0.48
1.8 - 12 PRTR5VOU2AX

0 55
N e DFN1410-6 (SOT886)
1 1.5 8 e PRTRSVOU2F “ 1.45x1.0x0.48 i t s SOy (BEA,
s s =
= Eiﬁ/ \_zs ] 5] zﬂ
0.8 - 12 ping Hafin PUSB2X4D 29x15x1.0
" according to IEC 61000-4-5 (contact discharge) 2 soraaers
SOT363 (SC-88)
Lowest capacitance ESD protection in DFN1006B-3: PESD5VOX2UAMB
b= PUSB2X4Y 2.0x 1.25x0.95
-g, Unidirectional double protection for two signal lines
;—: Ultra-low line capacitance of 0.8 pF
8_ Very low package height of 0.37 mm typ
“ High ESD robustness of 15 kV
2 AEC-Q101 qualified broost 7 R DFN2510A-10 (SOT1176)
=) - guatme EKI_ZS_ zﬂzﬂ {éUU\UU—
c Ideal for high-speed data lines, portable electronics, and communication systems - 0.6 . 8 x zgﬁzg % IP4283CZ10-TBR Qﬁg@g 2.5x1.0x0.48

a6 0012ai619

" according to IEC 61000-4-5 (contact discharge)
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Ultra low-capacitance ESD protection devices Low-capacitance ESD protection devices

Low-capacitance ESD protection devices — Part | ,
PUSB3AB4 - ESD protection in very small DFN2510A-10 package types in bold represent new products

for USB3.1 @ 10 Gbps and Thunderbolt

Number of
protected lines

Protects four very fast data lines of sensitive system chips

Lowest clamping in the 0.2 pF class

Very small DFN2510A-10 package (2.5 x 1.0 x 0.48 mm)

Capacitance < 0.2 pF

)
=
2
=i
o
o
(2]
Q
-
=)
=

33 34 40 45 30 0.3 PESD3V3L1UL DFN100¢-2 (SOD882)
é"!ﬂ 1.0 x 0.6 x 0.48
5 25 30 42 26 0.1 PESDS5VOL1UL
Ultra low-capacitance ESD protection devices — Part 4 oo .
types In bo represent new prO ucts DFN1006D-2 (S0D882D)
Number of B 5 25 30 42 26 0.1 PESD5VOL1ULD Q 1.0 x 0.6 x 0.37
protected lines x g
— = > c
5| 2 5| 2 2
B % £ < [ £ 33 34 40 45 30 0.3 PESD3V3L1UB SOD523 (SC-79)
O = ~ =1
o s s x ) E @ 12x08x0.6
g 5 [a) = c ]
= @ & = S = 5 25 30 42 26 0.1 PESDS5VOL1UB
(o))
SOD323 (SC-76) =
IP4294CZ10-TBR ]
R 5 25 30 42 26 0.1 PESD5VOLTUA 1.7 x 1.25 x 0.95 £
Lzs\_zs_ X ZKJ -
- - Vi =
55 0.5 10 115FF 1 o 2] gg
3 spmntrs o0 ’ ]
4 0 PUSB3F9% DSN0603-2 (SOD962) 5+
DFN2510A-10 5 12 15 10 30 0.1 PESD5VOL1USF @1@ 0.6x03x03 g c
(SOT1176) — 3.2
- 25x1.0x0.48 o -3
12 4 E@ a GUUE o2
— Qe
a3 vz - BUSESRES o 33 26 31 . 9 0.1@3V) PESD3V3UTUL DFN1006-2 (SOD882) 4
3.8 é’.'!/’ 1.0 x 0.6 x 0.48
15 0.1
124G 5 2 26 - 9 0.1 PESD5VOU1TUL
0 3 33 0.17 0.2 PUSB3AB4
33 26 3.1 = 9 0.1(@3V) PESD3V3U1UB SOD523 (SC-79)
X:)
@ 1.2x0.8 x 0.6
DFN1410-6
1-LRB (SOT886) 5 2 26 . 9 0.1 PESD5VOU1UB
2 Dh-s PESD5VOF5UF T 1.45 x 1.0 x 0.48
3-HGA -4 O m e
Goraaras E 33 2.6 3.1 - 9 0.1(@3V) PESD3V3U1UA SOD323 (SC-76)
5 4 5 055 07 8 0.1 @ 17 % 125 55 0TS
[t SO 5 2 26 - 9 0.1 PESD5VOUTUA
& =i PESD5VOF5UV 1.6 x 1.2x0.55
el DSN0603-2 (SOD962)
55 12 15.4 35 30 0.1 PESD5VOL1BSF 0.6x0.3x0.3
Eﬁ
0 6 55 0.27 0.35 10 5 PUSB3TB6
Ej 33 101 - 500 30 2 PESD3V3L1BA
K]
DEN2111-7 0 1 5 75 = 500 30 1 PESD5VOL1BA
T1 == SOD323 (SC-76)
0.1 Ptis O 2.1x1.1x0.48 )
6 0 33 0.25 - 15 PUSB3FR6 Ty
4 Ve 12 19 = 200 30 0.05 PESD12VL1BA 1.7 x 1.25 x 0.95
. ¢ &/
50 5C 15 16 - 200 30 0.05 PESD15VL1BA
0 6 33 0.15 0.2 15 PUSB3AB6
24 11 - 200 23 0.05 PESD24VL1BA

" according to IEC 61000-4-2 (contact discharge)
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s 5
o c
2 S
t -
g o
4= =
2 pe
=) o

Ppp [ max (W)

ESD rating 2 max (kV)

Iy max (HA) @ Veyy

Configuration

118 / 20 ps exponential decay waveform according to IEC 61000-4-5 and IEC 61643-321

Size (mm)

12 according to IEC 61000-4-2 (contact discharge)
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Low-capacitance ESD protection devices Low-capacitance ESD protection devices

Low-capacitance ESD protection devices — Part 2 Low-capacitance ESD protection devices — Part 3

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

Number of 2 Number of 2
protected lines x 2 protected lines < 2
© 3 © 3
= = E = c = = E = c
g E 2 s o S 2 El = 8 o S
.2 [ 2l < ® - .2 o 2 < ® =
i £ - 3 5 E i 2 g | £ £ 5 E
2 o E e x 2 £ g o E e x =) £
] = S a g hS g Z 5 5 = E £ 8
€ 2 % @ E S N = 2 % @ E S N
=) ] o w - (8] ) =) o o ri] - (8] n
DIANE0E-2 (HOREL2) 33 101 30 2 PESD3V3L2BT
5 11 13 45 30 0.01 PESD5VOV1BL & 1.0x 0.6 x 0.48 350
5 75 30 1 PESD5VOL2BT
DFN1006D-2 (SOD882D)
5 11 13 45 30 0.01 PESD5VOV1BLD a5 1.0x 0.6 x 0.37 12 19 - 30 0.05 KX PESD12VL2BT
J SOT23
SOD523 (SC-79) 15 16 200 30 0.05 g PESD15VL2BT /7 29x13x1.0
5 11 13 45 30 0.01 PESD5VOV1BB '[f’ 1.2x0.8x0.6 [z} a_/ \
L 24 11 23 0.05 PESD24VL2BT er\u
5 11 13 45 30 0.01 PESDSVOV1BA 17 x1.25x0.95 & ® i & B IAESDYTRHSNT
- PESD5VOU2BT
5 585 6 10 20 0.1 PESD5VOV1BCSF
DSN0603-2 (SOD962) DFN1006-3 (SOT883)
5 5.3 6 20 25 0.1 PESD5VOV1BDSF T 0.6 x0.3x0.3 0 2 - PESD5VOU2BM 1.0x 0.6 x0.48
2.9 35 10 0.1
5.5 3.5 4.5 8 15 0.1 PESD5VOV1BSF
0 1 £ DFN1006B-3 (SOT883B)
DFN1006-2 (SOD882) VAR I~ 2
12 17 25 290 30 0.01 PESD12VV1BL & 1.0 x 0.6 x 0.48 5 - B I PESDSVOUZBMB f[] = =
Lo 3
WLCSP2 Y=
15 8 10 - 15 0.1 IP4302CX2/A & 0.7 x 0.52 x 0.40 <3 )
[ ] PESD5VOV2BM 1.0x 0.6 x 0.37 £ T
c
DFN1006-2 (SOD882) = [o]
PESD5VOU1BL ) 1.0x 0.6 x0.48 18 20 110 30 0.01 o :
=]
' D c
DFN1006D-2 (SOD882D) PESD5VOV2BMB _3 K2l
PESD5VOU1BLD 1.0x0.6 x0.37 e _;
o
5 29 35 . 10 0.1 Qs
SOD523 (SC-79) )
PESD5VOU1BB 12x08x0.6 33 22 28 30 20 0.3 N PESD3V3L4UF o
ST DFN1410-6 (SOT886)
2 T 1.45 x 1.0 x 0.48
PESD5VOU1BA 1.7 x1.25x 0.95 RS & ’——'/
’ ’ ’ 5) 16 19 30 20 0.025 00622156 PESD5VOL4AUF E
B 22 28 30 15 0.3 PESD3V3L2UM
110%06x048 33 22 28 30 20 0.3 PESD3V3L4UW
30 15 0.025 \ PESD5VOL2UM : . Y SOTé665
.
16 19 @ DFN1006B-3 (SOT883B) 10 1.2 W58
2 1 5 - 15 0.025 PESD5VOL2UMB = 1.0x 0.6 x0.37
éﬁ 5 16 19 30 20 0.025 [ BHs] PESD5VOL4UW
38 46 70 30 0.09 (@4 V) PESD5VOL2UU SOT323 (SC-70) E—
2.0x1.25x0.95
EH<BH4] SOT353 (SC-88A)
6 34 40 60 30 0018(@43V) PESDéVOL2UU 3 e & Bl 40 03 - PESD3V3LAUG ( )
= mse215
. . i . 2.0x1.25x0.95
118 / 20 s exponential decay waveform according to IEC 61000-4-5 and IEC 61643-321 2 according to IEC 61000-4-5 (contact discharge)
4 3 5 16 19 30 20 0.025 PESD5VOL4UG
. L 33 13 17 25 10 1 PESD3V3V4UK
PESD12VV1BL: Lowest capacitance ESD protection in DFN1006-2
q S g DFN1010-6 (SOT891)
E Bidrectional protection for one data line Dl T
o)) 5 12 15 25 15 0.3 1 71° PESD5VOV4UK 1.0x1.0x0.48
= Very low line capacitance of 17 pF i ng 3D o)
-+ N 006aab474 E
8- High ESD robustness of 30 kV
mse211 \
) 9 6.5 10 28 8 0.1 PESD9VOV4AUK
0 AEC-Q101 qualified
PN Uitra-small package DFN1006-2 (SOD882) with a height of only 0.48 mm typ
=)
c Ideal for portable electronics, communication systems, or audio and video equipment 33 15 18 16 12 03 s PESD3V3V4UW SOT665
= EZ— E@ 16x12x055
5 12 15 16 12 0.025 L PESD5VOVAUW
ezt
118 / 20 us exponential decay waveform according to IEC 61000-4-5 and IEC 61643-321 12 according to IEC 61000-4-5 (contact discharge)
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Low-capacitance ESD protection devices Standard ESD protection devices

Low-capacitance ESD protection devices — Part 4 Standard ESD protection devices — Part |

Number of
protected lines

Number of
protected lines

Pep [ max (W)

ESD rating @ max (kV)
Iy max (PA) @ Ve
Configuration

Size (mm)
Unidirectional
Bidirectional

Ppp [ max (W)

ESD rating 2 max (kV)
Ig max (HA) @ Viyy
Configuration

Size (mm)

s 5
o c
2 S
U -
g b
= i
2 3
=) o

DSN0603-2 (SOD962)

DFN1410-6
(SOT886) 5 35 42 40 30 0.1 PESD5VO0S1USF @ 0.6x0.3x0.3
5 2.9 35 - 10 0.1 I PESD5VOU4BF i 7z 1.45 x 1.0 x 0.48 43 22 00 150 ey 2 FESIDRYERTIUL
Ll E g, 5 152 200 150 30 1 PESD5VOS1UL DFN1006-2 (SOD882)
- 12 38 75 150 30 0.05 PESD12VS1UL
& 1.0x0.6x 0.48
0 . 15 32 70 150 30 0.05 PESD15VS1UL "
SOT665 24 23 50 150 23 0.05 PESD24VS1UL
N 36 18 30 150 30 0.01 PESD36VS1UL
o 5 152 200 150 30 1 PESD5V0S1ULD DEN1006D-2
5 2.9 35 = 10 0.1 PESD5VOU4BW 1.6x1.2x0.55 (SOD%%‘ZD)
Elsticsis) 12 38 75 150 30 0.05 PESD12VS1ULD
i 1.0x 0.6 x 0.37
15 32 70 150 30 0.05 PESD15VS1ULD '!t"’
24 23 50 150 23 0.05 PESD24VS1ULD =
OENT0104 33 207 300 330 30 2 PESD3V3S1UB SOD523 (SC-79)
(o))
33 20 2 28 15 5 PESDIVLEUK (SOT891) 5 152 200 260 30 1 PESD5V0S1UB 2
: o 12 38 75 180 30 0.05 = s PESD12VS1UB 12x0.8x0.6 5
L =
1.0x 1.0 x 0.48 15 32 70 160 30 0.05 PESD15VS1UB =
=
24 23 50 160 23 0.05 PESD24VS1UB v B
5 18.5 22 30 20 0.5 PESD5VOL5UK
o 5 480 530 890 30 4 PESD5VO0S1UA SOD323 (SC-76) E -g
r = -~
2 B s 12 160 180 600 30 0.1 PESD12VS1UA @ 1.7 x 1.25 x 0.95 s°
a4 DFN1410-6 24 23 50 160 23 0.05 PESD24VS1UA g2
33 22 28 25 20 03 o PESD3V3L5UF (50T886) S
[T 5 480 530 80 30 4 PESD5V0S1U SeIPEREF(SE0) %1:
A
(& D’j 1.45x 1.0 x 0.48 1.7 x 1.25 x 0.7 Qa ‘%
12 160 180 600 30 0.1 PESD12VS1UJ 4
5 16 19 25 20 0.025 PESD5VOL5UF
. . 25 229 300 260 30 6 PESD5Z2.5
SOT666 3.3 172 200 260 30 0.05 PESD5Z73.3 SOD523 (SC-79)
33 22 28 25 20 0.3 PESD3V3L5UV 5 89 150 180 30 0.05 PESD5Z5.0
12x0.8x0.6
6 78 150 180 30 0.01 PESD526.0
1.6 x 1.2 x 0.55
7 69 150 180 30 0.01 PESD5Z7.0
5 16 19 25 20 0.025 [THe—-BHe] PESD5VOL5UV 12 35 75 200 30 0.01 PESD5212
E—-bHs] DSN0603-2 (SOD962)
Gl S(?(:T_g‘éf 55 35 45 100 30 01 PESD5VOS1BSF 0.6x03x0.3
33 22 28 25 20 0.3 = PESD3V3L5UY
2.0x 1.25 x 0.95
DFN1006-2 (SOD882)
& e ® 23 20 Dz FESIDBYELY 5 35 45 130 30 0.1 PESD5VOS1BL iy 1.0x 0.6 x 0.48
DFN1410-6
(SOT886) DFN1006D-2
(SOD882D)
presye CH<—s+{]
e 0 1 5 35 45 130 30 0.1 PESD5VO0S1BLD / 1.0 x 0.6 x 0.37
5 2.9 35 . 10 0.1 e PESD5VOUSBF 1.45 x 1.0 x 0.48
SOD523 (SC-79)
0 5
SOT666 5 35 45 130 30 0.1 PESD5V0S1BB @ 1.2x0.8x0.6
fsiriasila
5 2.9 35 . 10 0.1 o PESD5VOUSBV 1.6x1.2x0.55 SOD323 (5C-76)
Gt _
s 5 35 45 130 30 0.1 PESD5V0S1BA QF[\/{ 1.7 x 1.25 x 0.95
.
118 / 20 ps exponential decay waveform according to IEC 61000-4-5 and IEC 61643-321 12 according to IEC 61000-4-5 (contact discharge) 118 / 20 ps exponential decay waveform according to IEC 61000-4-5 and IEC 61643-321 12 according to IEC 61000-4-2 (contact discharge)
P P
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Standard ESD protection devices Application-specific ESD and ESD/EMI solutions

Standard ESD protection devices — Part 2 USB 2.0 protection and filtering

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

Number of 2 °
protected lines x 2 a 9
® z ) 7]
© = E = c ‘tm 2
g s 3 8 o S g |2
2 5 x o < 5 T < 2 Remark Package Size (mm)
1% el — =
g B E B > £ 2|2
5 2 = = 3 & = s ]
i = = [a) £ = [ Q ]
< = & w0 o 4= Q €
=) o o w L7 (8] wn k4 S
o0 P4
83 200 275 150 23 3 PESD3V3S2UQ
1.0 ESD protection f to 2 ultra high- d datali PRTR5VOU2X
5 150 215 150 30 03 PESD5V0S2UQ ST pretecieniontip ol Lhia g spescicataines SOTHEE o 1ax10
\ 9x13x1.
12 38 100 150 30 0.03 PESD12VS2UQ 1.6 x1.2x0.55 1.8 ESD protection for up to 2 ultra high-speed datalines with 12 kV ESD robustness PRTR5VOU2AX 4[3/5
15 32 70 150 30 0.05 PESD15VS2UQ ? DFN1410-6 (SOT886)
24 23 50 150 23 0.05 o PESD24VS2UQ ESD protection for up to 2 ultra high-speed datalines PRTR5VOU2F 1.45x1.0x0.48
&3 207 300 330 30 2 5] PESD3V3S2UT
52 152 200 260 30 1 - PESD5V2S2UT USB protection for USB OTG with 5.5 V Vbat protection PUSBM5V5X4-TL DEN1616-6 (SOT1189)
2
2 1 12 38 75 180 30 1 PESD12VS2UT 3+1 USB protection for USB OTG with 12 V Vbat protection PUSBM12VX4-TL 2 1.6x1.6x0.48
meeziz ) ) )
15 32 7 Teo 30 : PESDISVaoUT SOT23 USB protection for USB OTG with 30 V Vbat protection PUSBM30VX4-TL
24 23 50 160 23 1 PESD24VS2UT UsB20 SOT363 (SC-88)
29x1.3x1.0 (Plastic = 0.8  Very low clamp ESD protection for USB2.0 high-speed with 12 kV IEC ESD protection PUSB2X4Y A 2.0x1.25x0.95
36 17 35 160 30 1(@30V) PESD36VS2UT ?Jﬂ
package) -
8& 2 S L & 2 IAESDREAUAT Very low clamp ESD protection for USB2.0 high-speed with 12 kV IEC ESD protection PUSB2X4D SOT457 (5C-74) g’
9 (52 400 240 B 0 L PESDSVOSZUAT Dual ESD protection for USB2.0 high-speed, SD-card, SIM card IP4220CZ6 @ 29x15x1.0 5
AL )
15 32 70 160 30 0.05 PESD15VS2UAT Dual ESD protection for USB2.0 high-speed, SD-card, SIM card PRTR5VOU4D =
= 4 S
24 23 50 160 23 0.05 PESD24VS2UAT DFN1410-6 (SOT886) "é’ S
1 ESD protection for USB2.0 high-speed, SD-card, SIM card 1P4221CZ6-S [T, 1.45x 1.0 x 0.48 - g
Bl SOT1215 S
H 7 . o= TU
0 2 5 S5} 45 130 30 0.1 ¢ PESD5V0S2BQA g@ 1.1x1.0x0.37 L c
Bt A DFN1010-6 (SOT891) -3 .g’
B Dual ESD protection for USB2.0 high-speed, SD-card, SIM-card IP4221CZ6-XS 1.0x1.0x0.48 g_-o
- =
3.3 110 300 110 30 1(@3V) 1R PESD3V3S4UF D(gg]r‘ég%)é el
g — 145x10x0.48 ]
] S
5 85 220 110 30 0.1(@43V) [Saazi PESD5VOS4UF
006aaal56
Common Mode Filter for USB 2.0 ,
3 107 125 - 8 1 BZA956A types in bold represent new products
SOTé65
4 90 105 - 8 0.5 BZA962A 1.6x1.2x0.55 =
v
43 78 90 = 8 0.1 2 BZA968A -g ] 8
g g £
<] SOT353 (SC-88A) £ ‘g' :U) Package Size (mm)
4 3 — T R £
3 200 240 = 8 2 BZA856A 20x1.25x0.95 g B o
a E o)
@ z ]
° 200 40 E ° : SEATSEA @ Mode filter with ESD protection for high d WLCSP6
ommon Mode filter wi protection for high-spee
a B | 2 ) - 07 e USB2.0 2 15 15 L e e IP3319CX6 1.34x0.95 x 0.57
< BHE]
15 37 48 - 8 0.1 BZA420A
[z} (5] ) i -4- i
29 p— 0 0 - 06 ESPEVEEAUD according to IEC 61000-4-2 (contact discharge)
EHBHA]
5 165 220 200 30 0.2 PESD5V0S4UD
ezt
24 40 70 200 23 0.015 PESD24VS4UD SOT457 (SC-74)
33 215 300 200 30 08 PESD3V3S5UD P IP3319CX6 - Common Mode Filter for USB2.0
29%x15x1.0 <
> 169 220 200 0 02 PESDSVOSSUD .9 Very wide differential pass band >1 GHz
5 4 12 73 100 200 30 0.015 PESD12VS5UD B .
"6 Very broadband Common Mode attenuation
15 60 90 200 30 0.015 PESD15VS5UD
g‘ Very low clamping ESD protection, excellent SoC protection
24 45 70 200 23 0.015 PESD24VS5UD
_8 Very small WLCSPé package (footprint area 1.34 x 0.95 mm)
=)
i c
0 4 5 45 75 = 15 0.1 = [ = BZA408B —
d L
118 / 20 ps exponential decay waveform according to |[EC 61000-4-5 and IEC 61643-321 12 according to IEC 61000-4-2 (contact discharge)
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NXP paves the way for
USB Type-C connector

Protection

USB 3.x protection and filtering

PUSB3FR4 on standard FR4 testboard

USB Type-C receptacle

USB Type-C plug

PUSB3FR4 and the new Type-C connector

The perfect match. PUSB3FR4 supports protection for
the new Type-C connector, in order to enable direction-
agnostic connection, faster charging and the smallest
solution to support SuperSpeed USB.

USB 3.1 introduces data rates up to 10 Gbps

As shown in the eye diagram, NXP offers protection,
which supports data rates up to 10 Gbps with low
capacitance and optimized package layouts.

Common Mode Filter for USB 3.x

NXPs Common Mode Filter offer:

Protection

USB 3.x 10 Gbps eye diagrams

» Best in class system-level protection due to deep

snap-back and very low dynamic resistance

» Very wide-band Common Mode rejection to cover all
critical frequencies

» Improved RF performance and small footprint compared
to separate ESD/CMF solutions

» Protection for MIPI CSI, DSI, USB3.x, and HDMI 2.0

PCMFxUSB3S

Key Features of PCMFxUSB3S

» ESD protection is available in the same footprint,
allowing last-minute changes between Common Mode
Filter with ESD (PCMF) and ESD protection only (PESD)

Only test board

Clamping performance of PCMFxUSB3S
compared to other silicon Common Mode Filter

» No ferrite saturation, widest differential pass-band zTAL)P14 PCMFxUSB3S
compared to other Si-based solutions and Ferrite-based 12
solutions with additional 15GHz ESD protection o Betior
» Lowest ESD-clamping compared to all other Common system
Mode Filters: provides high system-level robustness 8 e Ferrite
even for the most sensitive USB3.1 transceiver ¢ triggMeFr o
» Strongest Common Mode rejection for the :’h;“i‘m -
USB3.1 fundamentals at 2.5 and 5 GHz of all USB3 4
Common Mode Filters 5 Siicon compstior 3
» Smallest footprint
» PCMF1USB3S allows very easy RF-routing together 0 0 2 4 6 & 1 12 14 VW

with the new USB Type-C connector

USB 3.x and eSATA protection and filtering for high-speed and super-speed lines

types in bold represent new products

R o =
T:, ] Q9 = £
© [T o] — ® £
2 £ Q3 i e £
[T} E w0 o o Py
w @ o o =~
c £ S & ¢ b wv N
m £ Z a:= (6] w 0
0.55 8 1P4292CZ10-TBR
USB3.0 - 5 Gbps 4 0.3/04 250D Firiizeiion ffor IP4294CZ10-TBR DFN2510A-10 (SOT1176)
05 10 high-speed interfaces g 25x.1.0x0.48
PUSB3F96 Ceay,
4 0.17 15 0.4 PUSB3AB4 -
0.29 15 0.27 PUSB3FR6 DFN2111-7 (SOT1358)
6 0.27 15 0.5 PUSB3TB6 (Z?DDZTW 2.1x1.1x0.48
Lag/
0.15 15 0.4 PUSB3AB6 ~/
DFN2510A-10 (SOT1176)
4 0.29 15 0.27 PUSB3FR4 2.5x.1.0x0.48
Protection
0.1 10 0.45 PESD5VOR1BSF
USB3.1 - 10 Gbps
0.15 15 0.25 PESD5VOH1BSF
DSN0603-2 (SOD962)
1 0.2 20 0.23 PESD5VOC1BSF s 0.6x0.3x0.3
rr—\ﬂ
0.2 20 0.23 PESD3V3CIBSF —
0.45 20 0.1 PESD5VOC1USF
0.25 15 0.16 PESD1USB3S
WLCSP5
2 Common Mode Filter with 1.2x0.8x0.6
0.25 15 0.14 TrEOS Protection for PCMF1USB3S

ultra high-speed interfaces

b-type-c-p ly:GRP_13811

The superior system-level protection is shown
in the lower TLP clamping voltage

Common Mode Filter for USB 3.x

[}
0 i
° - g s
o Go = 2
%3 iv] o o N ]
o Q 5 ~ I [}
‘£ - ["XG) -
@ ° (] B « .
- s s =) o Size (mm)
c — -— fu
5 s S 2 - g
S 5 € s T S T
o) e} i €S Q c
9 £ g £ 2 g
o S & o 8 b £
o 2 (a) O (6 (6]
WLCSP5
1 PCMF1USB3S AN 0.8x1.2x0.5
WLCSP10
2 PCMF2USB3S 6 GHz >12 0.3 1.6x1.2x0.5
WLCSP15
3 PCMF3USB3S &8%%ee, 24x1.2x05
USB3.x 5 15 3 -
WLCSPS
1 PESD1USB3S Y 0.8x1.2x0.5
WLCSP10
2 PESD2USB3S 17 GHz ESD protection only 0.5 féé)g@ 1.6x1.2x0.5
::?f/
WLCSP15
3 PESD3USB3S 24x1.2x05

Maccording to IEC 61000-4-2 (contact discharge)

types in bold represent new products
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.
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Application-specific ESD and ESD/EMI solutions Application-specific ESD and ESD/EMI solutions

Common Mode Filter for video interfaces HDMI and memory-card signal conditioning
types in bold represent new products types in bold represent new products
; ; S‘ % Y = a-, a
= 8 6 <)
) 2= g _ 2 = iin 3 = 9 = u Remark Package Size (mm)
- g2 o ® [T X o o ] @ (<] 9
£ 85 Sc - © Q +© 2 ¢ = 2
s o - 2% E g g |3 : 5
13 20 ot il L 3 i E |z& 3 &
= % = 5 2 T > 2 o o
T | %E | %S £f | = £ | 3 £
© ] o g sL 2 =z © £ . . . DFN2521-12 (SOT1156)
_g <2 - Q- 5 = w = = = 5 Fully integrated for HDMI control lines including buffer for IPA791CZ12 25%2.1%048
@ :E’ % g 'E E % 9; 9, 2 8 : : DDC, CEC, and Hot Plug module -0 X &0 XD
0 Z o Z o Qm (S} w O n
DFN2520-9 (SOT1333) Fully integrated HDMI source solution with current limiter,
2 PCMF2DENT > GHz S 25%2.0x0.48 buffer, and level shifter for DDC, CEC, and Hot Plug
S@/ Fully integrated HDMI sink solution with buffer, and level
MIPI D-PHY o8 5q HDMI tx yes yes internal shifter for DDC, CEC, and Hot Plug IPa7geczz2  DNS0S0-32(0T617)  54,50x085
b GEE® A
DN (o) A1OO QA LDO. Fully integrated HDMI source solution with enhanced ESD
3 PCMF3DFN1 >2 GHz 4.0x2.0x0.48 13 ldn‘ferentlal 5\  protection, current limiter, buffer, and level shifter for DDC,
impedance LDO CEC, and Hot Plug
WLCSP. Fully integrated HDMI source solution with small package, DFN4040-32 (SOT1318-1)
1 0 PCMF1HDMI2S 5 15 > 08x1.2x05 current limiter, buffer, and level shifter for DDC, CEC, and 1P4786CZ32S = 4.0 x4.0x0.50
/ Hot Plug
HDMI2.0
WLCSP10
2 PCMF2HDMI2S >6 GHz 03 30 @ 1.6x1.2x0.5 LGz 2 B0 B0
Fully integrated HDMI source solution with current limiter,
buffer, and level shifter for DDC, CEC, and Hot Plug o
WLCSP1 DFN5050-32 (SOT617) =
3 PCMF3HDMI2S oo 24x12x05 1P4787CZ32 - 5.0x5.0x0.85 o
100 Q n'::
HDMI2.00 13  yes yes differential integrated - <
. . impedance . . . (=]
I according to IEC 61000-4-2 (contact discharge) Fully integrated HDMI source solution with enhanced ESD E ©
protection, current limiter, buffer, and level shifter for DDC, ~ 1P4788CZ32 5.0x5.0x0.85 (=
CEC, and Hot Plug c 9
° (%)
g g
Fully integrated HDMI source solution in a small package DFN4040-32 (SOT1318-1) o
s . with current limiter, buffer, and level shifter for DDC, CEC,  IP4786CZ32S 40x4.0x0.5 o v
- PCMFxHDI\{IIZS s?rles. ) . and Hot Plug o]
< 1, 2 and 3 line pair Common Mode Filters a 5
Bl with ESD protection for HDMI 1.4 and 2.0 WLCSP25 4
oy L et g pusicose
o ery wide differential pass band > z '
3 Very broadband Common Mode attenuation SDE0 ORI el fves . lega)
WLCSP25
< f : : 1.8V Fully integrated SD 3.0 card level shifter with buffer )
= Very low clamping ESD protection, excellent SoC protection e technology, LDO, and EMI fiter IP4855CX25 ; 24x24x04
c Smallest footprint

The IP478x-series offers a complete
HDMiI-interface in one package.

Ethernet protection - ™

types in bold represent new products

o L HDMI-A
o CEC_standby_control
= cec.svs connector
« =
(] HOTPLUG_DET
-g 3 H -g Package Y | mos oz
g w .g t TMDS_GND
[ \s [3 % TMDS_SYS_2+ ] TMDS_D2-
m = 3 TMDS_SYS_2- ] TMDS_Die
13 _SYS; 1
[ S == TMDS_SYS_1+ " i TMDS_GND
5 TMDS_SYS_1 n = TMDS_D1-
Ethernet ESD protection Vg = 3.3 V PESD3V3U1UT - I E S
TMDS_SYS_0- [ ] i TMDS_GND
Ethernet ESD protection Vg = 5.0 V PESD5VOU1TUT TMDS_SYS_CLK+ ] TMDS_C0-
SOT23 TMDS_SYS_CLK- | | '.'.‘D.q_\':! K+
1 0.6 Ethernet ESD protection Ve, = 12 V. PESD12VUTUT 29x13x1.0 :is fi‘:
DDC_CLK_SYS / [‘.;_:: -
LAN Ethernet ESD protection Ve = 15V PESD15VUIUT DDC_DAT_S¥S O e
Vezw DDC_CLK
Ethernet ESD protection Vi, = 24 V PESD24VU1UT ‘G"\’;--”“‘
5V
SOT457 (SC-74) - L mim HOTPLUG_DET
4 1 Ethernet ESD protection IP4220CZ6

29x15x1.0 \ /
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Application-specific ESD and ESD/EMI solutions

Video interface protection pesin bold representne procces NFC antenna protection 1o a

Baseband Number of
interface pr(T.tected Cine (PF) Remark Type Package Size (mm)
s mse211

0.6 ESD protection for ultra high-speed interfaces IP4283CZ10-TBR
DSN0603-2 (SOD962)
0.55 ESD protection for ultra high-speed interfaces IP4292CZ10-TBR ~ DFN2510A-10 (SOT1176) 25x1.0x 0.48 Single package
0.6 x0.3x0.3 mm
Display port 4 ESD protection for ultra high-speed interfaces IP4294CZ10-TBR
05
ESD protection for ultra high-speed interfaces PHDMI2F4
DFN2110-9 (SOT1178)
0.8 ESD protection for ultra high-speed interfaces 1P4285CZ9-TBB f/AZJ%IQUUA 2.1x1.0x0.48 Features Benefits
—Eday
» Bidirectional configuration, allowing operating The phone’s NFC antenna is often integrated
DFN2510A-10 (SOT1176) : ]
06 ESD protection for ultra high-speed interfaces IP4283CZ10-TBR /o ) 25x1.0x0.48 voltages up to 18 or 24 V into the battery cover or the battery itself and
» Very low capacitance, enabling easy design is connected to the NFC tags via small contacts
of the antenna-matching circuit on the phone, creating an entry point for ESD
0.8 ESD protection for ultra high-speed interfaces IP4285CZ9-TBB 21x1.0x0.48 » Very small voltage dependency of the diode strikes that are potentially hazardous to the NFC
HDMI 4 . . . . . . .
capacitance, avoiding intermodulation distortion IC. These new NXP devices are optimized for the
0.55 ESD protection for ultra high-speed interfaces IP4292CZ10-TBR » Small form-factor packages of 1006 (0402 inch) and requirements of th NFC system and ensure the o
. . . . c
ESD protection for HOMI 20 PHDMI2F4 25 10x 048 0603 (0201 inch) standard size best-possible protection of the NFC IC. 3
05 =
ESD protection for ultra high-speed interfaces IP4294CZ10-TBR w
£
SOT457 (SC-74) e . . . .
Very low clamp ESD protection with 12 kV IEC Circuit diagram Diode capacitance versus bias voltage c9
0.8 PUSB2X4D 29x15x1.0 o
ruggedness . . : ST
04 aaa-015475 P c
LVDS 4 NFC controller  filter circuit matching circuit antenna terminal antenna coil . _3 'g’
SOT363 (SC-88) ER e . 5
08 Very low clamp ESD protection with 12 kV IEC PUSB2X4Y 2.0x1.25 x 0.95 { —F VI S Tos _PESD24VF1BL. o =
ruggedness ] N p 8 PESD18VFIBL ___/_/ o®
I I — 5 VAIBL] A a
o L = g ; L
b4 S 02 -
s H e B -4
: i 12 L 47 8
T T v @
o . o 1~ i o — ‘S;! 01
PHDMI2F4 PESD HDMI application schematic s HE=== s ao
I
HDMI-A it 0.0
- 30 20 -10 0 10 20 30
PHDM |2F4 Connector DC bias voltage (V)
ee= TMDS_D2+ Using tiny packages makes PCB design more flexible The highly linear diode capacitance, with very small variation,
D2 - TMDS_GND minimizes signal degradation
= TMDS_D2-
| I
TMDS_D1+
—tole = == X _
D1 —_ :xzz‘s:\m NFC antenna protection types in bold represent new products
oo e TMDS_DO+ 3
Do - o o TMDS_GND é ‘_g =
L TMDS_DO- @ S5 g 2 . .
E J TMDS_CLK+ g g g g 'g Configuration Package
Vo Sl TMDS_GND E E £ % o
CLK 2 50238 =
—\eeE - TMDS_CLK- £ 232 w
r CEC
5 PESD18VF1BSF DSN0603-2 (SOD962)
DDC CLK R Utity 0.28 0.45 10 06x03x03
- y m DDC_CLK PESD1NFC-SF
DDC_DAT 18
DDC_DAT GND PESD18VF1BL (SOD882)
035 05 10 / 1.0x 0.6 x 0.48
° L |y PESD1NFC-L
HDMI_5V0 HOTPLUG_DET NFC Antenna 1 <]
3 ; PESD24VF1BSF DSN0603-2 (SOD962)
o o 0.25 0.4 10 et 0.6x0.3x0.3
g g PESD2NFC-SF
S ] 24
x x
c i g PESD24VF1BL
g = ¢ 1.0 x 0.6 x 0.48

0.3 0.45 10
PESD2NFC-L

Maccording to IEC 61000-4-2 (contact discharge)
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Application-specific ESD and ESD/EMI solutions

LCD/camera protection and filtering

Line small-signal equivalents

Number of protected lines
Digital interface
clock speed (MHz)

Baseband
interface

40 18 . ~100
45 . ~40
4 100
15 - ~110
200 45 - 35
40 18 . ~100
45 - ~40
100
15 . ~110
6
200 45 . ~35
100 54 . ~35
40 18 . ~100
45 - ~40
100
15 - ~110
8
200 45 . ~35
100 54 . ~35

Insertion loss S21~ -3 dB (MHz2)

300

130

330

110

300

130

330

110

98

300

130

330

110

98

1P4252C78-4 -TTL

IP4254CZ8-4-TTL

IP4251CZ8-4-TTL

IP4253CZ8-4-TTL

IP4252CZ12-6-TTL

IP4254CZ12-6-TTL

IP4251CZ12-6-TTL

IP4253CZ12-6-TTL

PEMI6CSP/RW

IP4252CZ16-8-TTL

IP4254CZ16-8-TTL

IP4251CZ16-8-TTL

IP4253CZ16-8-TTL

PEMI8CSP/RW/P

DFN1714-8
(SOT1166)

DFN2514-12
(SOT1167)

WLCSP15

DFN3314-16
(SOT1168)

WLCSP20

4

Application-specific ESD and ESD/EMI solutions

Audio interface protection and filtering

Line small-signal equivalents

Number of
protected
lines

Baseband
interface

E
E
N
0 - 18 2 line bidirectional with lppy=9A
Audio 2
1.7 x1.35x0.52
68 O 110 Single-ended or differential microphone

Memory- and SIM-card protection and filtering

Line small-signal
equivalents

Number of
protected

lines
- (PF)

Digital interface
clock speed
(MHz)

Baseband

interface SR

2.5x1.35x0.53

3 470/1000 20 -20 Integrated SIM-card EMI filter and ESD

protection
SIM card Quad-channel, low-capacitance ESD protection
4 - 1 ~240
2.36 x1.05x0.61
Quad-channel, low-capacitance ESD protection
400 12 552 (Mini) SD card/trans flgsh ESD protection,
EMI filter
SD-card / 6
MMC
6-channel Micro-SD memory-card interface
/e 1t . ESD protection filter
3.3x1.35x0.53
0.27
SD 3.0 6 _ 0.35 5000 6-line bidire.ctional ESD protection for
ultra high-speed interfaces
3.16 x 1.05 x0.61
0.15

PESD5VOV2BM

PESD5V0OV2BMB

IP4049CX5/LF

1P4264CZ8-20-TTL

1P4221CZ6-S

IP4221CZ6-XS

IP4252CZ12-6-TTL

IP4340CX15

PUSB3TB6

PUSB3FR6

PUSB3ABé6

Package

SOT883 1.0x 0.6
&= x 0.48
SOEHEE 1.0 0.6
x0.37
WLCSPS 0.91x 1.28
e x 0.65

types in bold represent new products

Package Size (mm)

DFN1714-8 (SOT1166) 17x%1.35

x 0.52

1.0x1.0
ol x 0.48

2 g/

DFN1410-6 (SOT886)

DFN1010-6 (SOT891) 1.0x1.0

x 0.48

DFN2514-12 (SOT1167)

oo

2552135
x0.53

1.56 x 1.56

WLCSP15
Lo %) x 0.5

DFN2111-7 (SOT1358)
. 21x1.1
x 0.5

o
£
.
7]
=
&=
Q=
'2'0

S
c O
Q=
iz
5@
5T
o c
a©
v}
w
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Application-specific ESD and ESD/EMI solutions

Automotive high-speed network protection o in b remesent new procicte Su rge protection for charger pOI’tS
in mobile devices

= E‘U’
_% g 'g :i: Configuration Package Size (mm)
EL g a x
28E 3
DFN2510A-10 (SOT1176) A new powerful surge protection device in a
5.5 0.5 1 10 PESD2LVDS @ZUFUZ 25x1.0x0.5
SR ag 1.6 x 0.8 mm small, and 0.25 mm low package for _ -
GEE , : o DSN1608-2 (SOD963)
LIRS DFN2510-10 (SOT1165) slim mobiles ol "
4 55 0.6 1 8 5 cnmers PESD1LVDS % 2.5x1.0x0.48 1 jm% Z P%CZZ_ge
.6 x0.8x0.25 mm
L SOT457
55 06 1 8 g PRTR5VOU4D "lLL 29x15x1.0 S lses f h NXP's PTVSxZ1USK seri Features and benefits
BT ==t urge pulses from the power s X series
supply, e.g. via a car charger, is ideally suited to protect
; ) ) » 7 types from Vg = 5 to 26 V
" according to IEC 61000-4-2 (contact discharge) are a severe threat for the the charger port and offers i R
: » High surge rating
charger port VBUS line of : : .
. . . . . h d oth » Superior electrical » Very compact and thin package
Automotlve |n'Veh|C|e network bUS I|ne pr‘oteCtlon ) Sl [Pl Elnel Clines performance » Low leakage current: down to 1 nA,
types in bold represent new products portables.Supply voltages of . . e
» High PCB design flexibility reduces power consumption

these chargers often exceed
the 5V level — requiring high
Configuration Package Size (mm) reverse standoff voItages.

» Easy routing » Dynamic resistance down to 0.06 Ohm
» High ESD robustness:
Vesp = 30 kV (IEC61000-4-2)

Vewm (V)

©
c
.2
k7]
@
A
3
]
[
Q
=

Pep [ max (W)

ESD rating
max (kV)
I, max [pA]

“
S}
a.,dl
4%
£ v
59
Z o

(o))
£
.

o
S £
=5
]
'2'0

S
c 0
2=
1E
3@
5T
o c
a©
N
w

SOD323 (SC-76) . . L. X
15 (diode 1) 15V zev - TVS diodes for mobile applications in DSN1608-2
1 ) 13 17 160 23 0.05 C—pH] PESD1LIN ] 1.7 x 1.25 x 0.95
24 (diode 2)
T _ ® z
11 17 200 23 0.05 PESD1CAN sOT23 Type Package Type Package = X<
3
25 30 230 30 0.01 . PESD2CAN é@ 29x13x1.0 >§ EE >§
11 17 200 23 0.05 PESD1FLEX —
2 20 &l PTVS5V0Z1USK PTVS5V0Z1USKN 5 1000 0.06
& SOIREE PTVS7V5Z1USK PTVS7V5Z1USKN 7.5 200 0.08
9.3 12 150 23 0.05 == PESD1CAN-U @ 2.0x1.25x0.95 PTVS10VZ1USK PTVS10VZ1USKN 10 200 01
PTVS12VZ1USK SopREs PTVS12VZ1USKN SO 12 200 0.1
q PTVS15VZ1USK @ PTVS15VZ1USKN @ 15 200 0.1
TP 1.6x0.8x0.37 1.6 x0.8x0.25
1 ) e PESD1IVN-U PTVS18VZ1USK PTVS18VZ1USKN 18 200 0.17
rares PTVS20VZ1USK PTVS20VZ1USKN 20 200 0.16
e SOT323
26.5 9.3 11 150 23 0.05 S~ 2.0x1.25x 0.95 PTVS26VZ1USK PTVS26VZ1USKN 26 200 0.16
o /A
2 B PESD2IVN-U
& Battery and charger port protection — PESD devices
Baseband Number of
118 / 20 ps surge pulse according to IEC 61000-4-5 12 according to IEC 61000-4-2 (contact discharge) interface protected Cine (PF) Vewm (V) lopw 8/20ps (A) Type Package Size (mm)
lines
160 12 22.5 PESD12VS1UJ SOD323F (SC-90)
1.7x1.25x0.7
480 5] 22.5 PESD5V0S1UJ _
- PESD2IVN-U: CAN bus protection in very small SOT323 package 1 s - - - EAEIUA SOD323 (5C-76)
= . 4 1.7 x 1.25 x 0.95
,9 Protection for 2 in-vehicle network BUS lines o 480 5 47 PESD5VOSTUA
"6 High reverse standoff voltage Vg = 26.5 V A Battery & SOT883
o % charger 18 5} 9 PESD5VOV2BM = 1.0x 0.6 x0.48
) Very small SOT323 package (2.0 x 1.25 x 0.95 mm) protection
(B AEC-Q101 compliant T - SOT883B
= ! 2 x bi 18 5 9 PESD5VOV2BMB = 1.0x 0.6 x 0.37
+ ESD robustness of up to 23 kV (contact)
(=
- Very good capacitance matching SOT1215
85) 5 15 PESD5V0S2BQA 1.1x1.0x0.37
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TVS diodes TVS diodes

TVS diodes for mobile applications TVS diodes, 400 W

Package Size (mm) Package Size (mm)

yp yP
(T; max = 150 °C) | (T; max = 185 °C)

£
®
e
X
©
=
&
>

Vo max (V) @ I

ps waveform) !

~
o
hy
s
o
[}
3
o
o

Power (W)
(10/1000

Ve typ (V) @ I
lew typ (HA) @
I Max (pA) @

waveform) 1!
Ver typ (V) @ I
Vgr max (V) @ |,
V¢ max M(V)
lew typ (HA) @
lem Max (pA) @

1000 ps

75 8.33 8.77 9% q 129 233 03 50 PTVS7VSUTUPA 350 3.5 5.20 5.60 6.00 10 8.0 438 5 600 PTVS3V3STUR ~ PTVS3V3S1UTR
5.0 6.40 6.70 7.00 10 9.2 435 5 400 PTVS5VOSTUR  PTVS5VOSTUTR
10 11.1 11.7 12.3 1 17 17.6  0.008 25 PTVS10VU1UPA
DFN2020-3 6.0 6.67 7.02 7.37 10 10.3 38.8 5 400 PTVS6VOSTUR ~ PTVS6VOSTUTR
12 13.3 14 14.7 1 19.9 15.1 0.005 2.5 PTVS12VU1UPA (SOT1061)
300 @ 20%2.0x 062 6.5 7.22 7.60 7.98 10 11.2 35.7 5 250 PTVS6V5STUR  PTVS6V5S1UTR
15 16.7 17.6 18.5 1 24.4 12.3 0.001 0.1 PTVS15VUTUPA
7.0 7.78 8.20 8.60 10 12.0 333 3 100 PTVS7VOSTUR  PTVS7VOS1UTR
18 20 21 22.1 1 29.2 10.3 0.001 0.1 PTVS18VUTUPA 7.5 8.33 8.77 9.21 1 12.9 31.0 0.2 50 PTVS7V5ST1UR  PTVS7V5S1UTR
26 28.9 30.4 31.9 1 421 7 0.001 0.1 PTVS26VU1UPA 8.0 8.89 9.36 9.83 1 13.6 29.4 0.03 25 PTVS8VOS1UR PTVS8VOS1UTR
) 8.5 9.44 9.92 10.40 1 14.4 27.8 0.01 10 PTVS8V5STUR  PTVS8V5S1UTR
™10/ 1000 ps according to I[EC 61643-321
9.0 1000 1055  11.10 1 15.4 260  0.005 5 PTVS9VOSTUR  PTVS9VOS1UTR
10 1110 1170 12.30 1 17.0 235 0.005 2.5 PTVSTOVSTUR  PTVS10VS1UTR
TVS diodes, 24/40 W o
1 1220  12.85  13.50 1 18.2 220  0.005 25 PTVST11VSTUR  PTVS11VSIUTR £
.
(7}
. 12 1330 1400 1470 1 19.9 20.1 0.005 2.5 PTVS12VSTUR  PTVS12VS1UTR :_'
_ = 5 _ _ ® wn
= ) =4 = 2 4 13 1440 1515  15.90 1 215 18.6  0.001 0.1 PTVS13VSTUR  PTVS13VSTUTR 5
£ s = 2 = 3 fi i Kk i E c
= 2 £s 3 i Configuration Type Package Size (mm) .5
;--.g 2 g [ 2 o 14 1560 1640  17.20 1 232 17.2  0.001 0.1 PTVS14VSTUR  PTVS14VS1UTR 59
S > - [a R 23
o9 & & o & 3 H
- 3 > > w E > = 15 1670 17.60  18.50 1 24.4 164 0.001 0.1 PTVS15VSTUR  PTVS15VS1UTR E 5
e —
o) (2]
3 5.32 5.6 5.88 20 30 210 8 3 S MMBZ5V6AL 16 17.80 1875  19.70 1 26.0 15.4 0.001 0.1 PTVS16VSTUR  PTVS16VS1UTR ’é_'g
A
3 5.89 6.2 6.51 1 30 175 8.7 276 0.2 MMBZ6V2AL 17 18.90 19.90 20.90 1 27.6 14.5 0.001 0.1 PTVS17VS1UR  PTVS17VST1UTR SOD123W m
18 2000 2100  22.10 1 29.2 13.7 0.001 0.1 PTVS18VSTUR  PTVS18VS1UTR 26x1.7x10
24 45 6.48 6.8 7.14 1 30 150 9.6 2.5 0.3 MMBZ6V8AL 200
20 2220 2335 2450 1 324 123 0.001 0.1 PTVS20VSTUR  PTVS20VS1UTR
6 8.65 9.1 9.56 1 30 155 14 1.7 0.1 MMBZ9V1AL
22 2440 2560  26.90 1 355 113 0.001 0.1 PTVS22VSTUR  PTVS22VS1UTR
6.5 9.5 10 10.5 1 30 130 14.2 17 0.02 MMBZ10VAL
N 24 2670 2810  29.50 1 38.9 10.3 0.001 0.1 PTVS24VSTUR  PTVS24VS1UTR
(3]
8.5 1948 12 126 L 30 110 7 235 0005 MMBZ12VAL 26 2890 3040  31.90 1 42.1 95  0.001 0.1 PTVS26VSTUR  PTVS26VSTUTR
[2]
12 14.25 15 15.75 1 30 85 21 1.9 0.005 MMBZ15VAL 28 31.10  32.80  34.40 1 45.4 8.8 0.001 0.1 PTVS28VSTUR  PTVS28VS1UTR
a5 7 - 189 q W 7 o 06 AT MVEZIGAL 30 3330 3510  36.80 1 48.4 8.3 0.001 0.1 PTVS30VSTUR  PTVS30VSTUTR
SOT23
33 3670 3870  40.60 1 53.3 7.5 0.001 0.1 PTVS33VSTUR  PTVS33VS1UTR
17 19 20 21 1 30 65 28 1.4 0.005 MMBZ20VAL 29x1.3x1.0
36 4000 4210 4420 1 58.1 6.9 0.001 0.1 PTVS36VSTUR  PTVS36VSTUTR
22 25.65 27 28.35 1 30 48 40 1 0.005 MMBZ27VAL
40 4440 4680  49.10 1 64.5 6.2 0.001 0.1 PTVS40VSTUR  PTVS40VS1UTR
2 S & G L < e © By s MII=PZRNAL 43 47.80 5030  52.80 1 69.4 5.8 0.001 0.1 PTVS43VSTUR  PTVS43VS1UTR
40
8.5 1.4 12 12,6 1 30 110 17 235  0.005 MMBZ12VDL 45 50.00 5265 5530 1 727 55 0.001 0.1 PTVS45VSTUR  PTVS45VSTUTR
12.8 143 15 15.8 1 30 85 212 19 0.005 MMBZ15VDL 48 5330 5610 5890 1 77.4 5.2 0.001 0.1 PTVS48VSTUR  PTVS48VS1UTR
[T} 51 5670  59.70  62.70 1 82.4 4.9 0.001 0.1 PTVS51VS1UR  PTVS51VSTUTR
14.5 17.1 18 18.9 1 30 70 25 16 0.005 MMBZ18VCL
2 54 60.00  63.15  66.30 1 87.1 4.6 0.001 0.1 PTVS54VSTUR  PTVS54VSTUTR
17 19 20 21 1 30 65 28 1.4 0.005 B MMBZ20VCL
58 6440  67.80 7120 1 93.6 43 0.001 0.1 PTVS58VSTUR  PTVS58VS1UTR
=
22 25.65 27 28.35 1 30 48 38 1 0.005 MMBZ27VCL
60 6670 7020  73.70 1 96.8 4.1 0.001 0.1 PTVS60VSTUR  PTVS60VSTUTR
26 31.35 33 34.65 1 30 45 46 0.87 0.005 MMBZ33VCL 64 7110 7485  78.60 1 103.0 3.9 0.001 0.1 PTVS64VSTUR  PTVS64VSTUTR

10/ 1000 ps according to IEC 61643-321 @ according to IEC 61000-4-2 (contact discharge)
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TVS diodes

TVS diodes, 600 W

Power (W)
(10 /1000
ps waveform) [l

600

. " :
s | ® ® ® o
S s _E 21 i Type
;‘_ % = E = (T; max = 150 °C)
2 E g 2 £
35 5.20 5.60 6.00 10 8 75 5 600 PTVS3V3P1UP
6.40 6.70 7.00 10 9.2 65.2 5 400 PTVS5VOP1UP
6 6.67 7.02 7.37 10 10.3 583 5 400 PTVS6VOP1UP
6.5 7.22 7.60 7.98 10 11.2 53.6 5 250 PTVS6V5P1UP
7 7.78 8.20 8.60 10 12 50 3 100 PTVS7VOP1UP
25 8.33 8.77 9.21 1 12.9 46.5 0.2 50 PTVS7V5P1UP
8 8.89 9.36 9.83 1 13.6 441 0.03 25 PTVS8VOP1UP
8.5 9.44 9.92 10.40 1 14.4 41.7 0.01 10 PTVS8V5P1UP
9 10.00 10.55 11.10 1 15.4 39 0.005 5 PTVS9VOP1UP
10 11.10 11.70 12.30 1 17 P53 0.005 25 PTVS10VP1UP
11 12.20 12.85 13.50 1 18.2 88 0.005 25 PTVS11VP1UP
12 13.30 14.00 14.70 1 19.9 30.2 0.005 25 PTVS12VP1UP
& 14.40 15.15 15.90 1 24|85 27.9 0.001 0.1 PTVS13VP1UP
14 15.60 16.40 17.20 1 23.2 25.9 0.001 0.1 PTVS14VP1UP
15 16.70 17.60 18.50 1 244 24.6 0.001 0.1 PTVS15VP1UP
16 17.80 18.75 19.70 1 26 231 0.001 0.1 PTVS16VP1UP
17 18.90 19.90 20.90 1 27.6 21.7 0.001 0.1 PTVS17VP1UP
18 20.00 21.00 22.10 1 29.2 20.5 0.001 0.1 PTVS18VP1UP
20 22.20 23.35 24.50 1 324 18.5 0.001 0.1 PTVS20VP1UP
22 24.40 25.60 26.90 1 PB5 16.9 0.001 0.1 PTVS22VP1UP
24 26.70 28.10 29.50 1 38.9 15.4 0.001 0.1 PTVS24VP1UP
26 28.90 30.40 31.90 1 421 14.2 0.001 0.1 PTVS26VP1UP
28 31.10 32.80 34.40 1 45.4 13.2 0.001 0.1 PTVS28VP1UP
30 33.30 35.10 36.80 1 48.4 12.4 0.001 0.1 PTVS30VP1UP
33 36.70 38.70 40.60 1 533 1.3 0.001 0.1 PTVS33VP1UP
36 40.00 42.10 44.20 1 58.1 10.3 0.001 0.1 PTVS36VP1UP
40 44.40 46.80 49.10 1 64.5 9.3 0.001 0.1 PTVS40VP1UP
43 47.80 50.30 52.80 1 69.4 8.6 0.001 0.1 PTVS43VP1UP
45 50.00 52.65 55.30 1 727 8.3 0.001 0.1 PTVS45VP1UP
48 53.30 56.10 58.90 1 77.4 7.8 0.001 0.1 PTVS48VP1UP
51 56.70 59.70 62.70 1 82.4 73 0.001 0.1 PTVS51VP1UP
54 60.00 63.15 66.30 1 87.1 6.9 0.001 0.1 PTVS54VP1UP
58 64.40 67.80 71.20 1 93.6 6.4 0.001 0.1 PTVS58VP1UP
60 66.70 70.20 73.70 1 96.8 6.2 0.001 0.1 PTVS60VP1UP
64 71.10 74.85 78.60 1 103 58 0.001 0.1 PTVS64VP1UP

10 / 1000 ps according to IEC 61643-321
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High-temperature TVS series in FlatPower package

Type
(T, max = 185 °C)

PTVS3V3P1UTP

PTVS5VOP1UTP
PTVS6VOP1UTP
PTVS6V5P1UTP
PTVS7VOP1UTP
PTVS7V5P1UTP
PTVS8VOP1UTP
PTVS8V5P1UTP
PTVS9VOP1UTP
PTVS10VP1UTP
PTVS11VP1UTP
PTVS12VP1UTP
PTVS13VP1UTP
PTVS14VP1UTP
PTVS15VP1UTP
PTVS16VP1UTP
PTVS17VP1UTP
PTVS18VP1UTP
PTVS20VP1UTP
PTVS22VP1UTP
PTVS24VP1UTP
PTVS26VP1UTP
PTVS28VP1UTP
PTVS30VP1UTP
PTVS33VP1UTP
PTVS36VP1UTP
PTVS40VP1UTP
PTVS43VP1UTP
PTVS45VP1UTP
PTVS48VP1UTP
PTVS51VP1UTP
PTVS54VP1UTP
PTVS58VP1UTP
PTVS60VP1UTP
PTVS64VP1UTP

Available in 400 W (PTVSxSTUTR) and 600 W (PTVSxPTUTP) power classes with 35 devices each

Very high maximal junction temperature of 185 °C

Reverse standoff voltages from 3.3 to 64 V

Low height, high performance - save board space
by replacing SMA & SMB packages with low-profile
SOD123W and SOD128 packages

AEC-Q101 qualified

Package Size (mm)

SOD128

@ 3.8x2.6x1.0

Protection and signal-conditioning nomenclature

~

NXP — TTTTTE
Packages
A SOD323
ESD (ESD protection) ultra low Clamp B S0Ds23
RTR (rail-to-rail ESD protection) Alternative F_| SOT886 | DFN1410-6
G SOT353
TVS (10/1000ps pulse) high Temperature_K_| soTeo1 | DFN1010-6
L SOD882 DFN1006-2
*optional LD | SOD882D | DFN1006D-2
M SOT883 DFN1006-3
Reverse stand-off voltage e MB | SOT883B | DFN1006B-3
Uni-directional P | s0D128 | FlatPower
 m . PA | SOT1061 | DFN2020-3
Bi-directional Q | SOTe63
. QA S0OT1215 [ DFN1010D-3
ESD — Capacitance class R_| SOD123W | FlatPower
- Number of protected X
| SF_| SOD962 | DSN0603-2
Standard capacitance lines SH | s0D992 | DSN0402-2
Low capacitance sk | SOPS3 | DsN1608-2
Very low capacitance o
Ultra low capacitance —1_ aoTees
X-extremely low capacitance X SSOOTT134§35
R,H,C,F Femto farad capacitance

N

Application specific protection nomenclature

-~

P-xxxx-yy-z_

P: Protection z: number of protected lines

yy: Version
(B: Bidirectional)

xxxx: USB3 Application
HDMI2 Application
... .... Application

\_

Application specific filtering nomenclature

P: Protection i | N: Version (optional)

xxxx: CMF (Common Mode Filtering) zzzz: Application or package for
EMI (EMI Filter) generic types

y: number of protected/filtered line pairs
for CMF and lines for EMI
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MOSFETs

Small-signal MOSFETs

Small-signal MOSFETs in ultra-small DEN1006 and DFN1006B packages
Small-signal MOSFETs in DFN1010D-3 single and DFN1010B-3 dual package
Small-signal MOSFETs in DEN2020MD-6 single and DFN2020-6 dual packages
Small-signal MOSFETs in WLCSP4 and WLCSP6 packages
Automotive-compliant small-signal MOSFETs

Small-signal MOSFETs single (N-channel)

Small-signal MOSFETs single (P-channel)

Small-signal MOSFET - Schottky combination

Small-signal MOSFETs dual

Small-signal MOSFETs complementary

Power MOSFETs

Power MOSFETs 20 - 25 V
Power MOSFETs 30 V

Power MOSFETs 40 V

Power MOSFETs 55 - 60 V
Power MOSFETs 75 - 80 V
Power MOSFETs 100 V
Power MOSFETs 105 - 150 V
P channel

Multi-chip

Power MOSFETs 200 V

Automotive MOSFETs

Automotive-compliant small-signal MOSFETS
30 V N-channel automotive TrenchMOS

40 V N-channel automotive TrenchMOS

55 - 60 V N-channel automotive TrenchMOS
75 - 80 V N-channel automotive TrenchMOS
100 V N-channel automotive TrenchMOS
TrenchPLUS MOSFETs
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Small-signal MOSFET portfolio
What you get when you choose NXP

for small-signal MOSFETs

A comprehensive portfolio for all applications

Best in class performing transistors from

commodity to low RDSon MOSFETs

A broad range of packages
Many options for WLCSP, leaded SMD and
ultra-small leadless packages.

A quality product from an experienced,

high volume supplier

» NXP is strongly committed to automotive quality standards
» NXP has a track record of more than 60 years in developing

and producing discretes

» NXP is the #1 in small-signal discretes with a high production

capacity

Leaded packages Leadless packages WLCSP

» 2N7002 family
» NX7002AK family
» BSS84 family

» BSS138 family
» NX3008 family

» PMT.../ PHT... SOT223
» PMV ... SOT23

» PMN ... SOT457

» PMF ... SOT323

» PMG ... SOT363

» PMPB ... single DFN2020
» PMDPB ... dual DFN2020
» PMZ ... single DFN1006

» PMXB ... single DEN1010
» PMDXB ... dual DFN1010

»PMCM4 ... WLCSP4
» PMCMé6 ... WLCSPé6

Block diagram for typical
MOSFET application

RF functions

GPS, FM, NFC
LTE, 3G, 2G RF

Touchscreen

=
El

Sensors for
proximity, light
temp, accel

<_E_
APP
processor
USB 2.0/3.0 =

+GPU
SD-, eMMC-cards =
Backlight unit 4—-I—4—I-[’ i

(ext. RAM)

LCD Panel

g o
N e
—T
Fhﬁp

Amps, codecs

Leadless DFN packages replace leaded packages

Pt [MW] &
1800 — ‘
a SOT223
1600 —
T89
SOT457
1200 —
1000 —
SOT23AB
800 —
SOT363
SOT666
600 —
SOT323
200 SOT416 SOT723
00 VMT3
| | | VESM
5x6 4.5x3 3x3 2x2 1.6x1.6 1.2x1.2 1x1 1x0.6
Footprint size [mm]

Leadless packages provide the same power capability compared to larger packages on a smaller size or

provide a better thermal performance on the same footprint size.

For that reason they replace established leaded packages in many applications.

Leadless DFN and WLCSP packages - dedicated solutions for your application

/
Rpson [MQ]

1000 —

100 —

10 —

A

&

=

DFN1006-3 Single
1.0x0.6x0.37 mm
120 mQ and higher

Roson performance for a given package size

DFN1010B-6 Dual
1.1x1.0x0.37 mm
470 mQ and higher

B

DFN2020-6 Dual
2.0x2.0x0.65 mm
30-80 mQ

High RDSon

LOW RDSon

WLCSP-4 DFN1010D-3 Single WLCSP-6 DFN2020-6 Single
0.78x0.78x0.35 mm 1.1x1.0x0.37 mm 1.48x0.98x0.35 mm 2.0x2.0x0.65 mm
35-55mQ 34 -100 mQ 15-20 mQ 10 =55 mQ
1.0x0.6 0.8x0.8 1.0x1.0 1.5x1.0 2.0x2.0 Package size [mmxmm]
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Small-signal MOSFETs

Small-signal MOSFETSs in ultra-small DFN 1006 and DFN1006B packages ~ *peen

new products

DFN1006-3 DFN1006B-3
Package (SOT883) (SOT883B)
73

Polarit Vos | Vas | Io | Vesam | Vosen | ton tYP | tors typ | Qg typ | protec-
Yy V) [ (V) | (A) [min (V)|max (V)| (ns) (ns) (nC) i

045 095 2 - 120 160 210 270 - PMZ130UNE
1.6 045 095 53 16 1.6 2 - 170 200 240 300 - PMZB150UNE
20 8
105 095 6 86 0.45 2 - 270 360 470 600 -  PMZ290UNE2  PMZB290UNE2
_ 06 045 095 5.6 19 0.4 1 - 470 620 845 1125 2210  PMZ600UNE  PMZB6OOUNE
[}
=4
5 15 045 095 5 17 1.6 2 - 210 240 270 300 - PMZ200UNE  PMZB200UNE
o
z
30 8 1 045 095 4 12 0.8 2 - 390 40 30 10 - PMZ390UNE  PMZB390UNE
059 045 095 4 12 0.6 2 - 550 660 770 890 - PMZ550UNE  PMZB550UNE
045 1.1 2.1 5 12 05 2 1000 1300 - - - - 2N700BKM 2N7002BKMB
60 20
035 1.1 2.1 47 6.9 1 2 2200 2500 - - - - NX7002BKM ~ NX7002BKMB
14 045 095 4 26 13 1.8 - 330 420 520 @ - - PMZ350UPE PMZB350UPE
20 8
_ 05 045 095 23 135 119 1 - 1020 1270 1700 2300 3500  PMZ950UPE PMZB950UPE
[9)
c
5 1 045 095 2.9 22 1.45 2 - 430 470 750 950 - PMZ320UPE  PMZB320UPE
N 30 8
041 045 095 3 14 07 2 - 1200 1700 2100 3000 -  PMZ1200UNE  PMZB1200UPE
50 20 023 1.1 2.1 13 48 0.26 1 4500 5700 - - - - BSS84AKM BSSB4AKMB
Key features Package Key applications

» N- and P-channel
» Low Rps,, down to 120 mQ »Single package with different heights: »Wearables
Prupto 1.9A - 0.5 mm for DFN1006 (SOT883) »Tablets

» Low voltage drive (Vggy = 0.65 V typ) - 0.37 mm for DFN1006B (SOT883B)

» Voltage range of 20 to 60 V »Power dissipation (P, of 360 mW

» ESD protection of up to 2 kV

»1.0 x 0.6 mm footprint »Smartphones

DFN1006 - The ideal replacement for SOT416

75% size reductio
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Small-signal MOSFETs

Small-signal MOSFETSs in DFN 1010D-3 single and DFN1010B-3 dual packages ~ *eprerent

new products

DFN1010D-3 | DFN1010B-6
(SOT1215) (SOT1216)

i &

Size (mm) 1.1x1.0x0.37 1.1x1.0x0.37

Package

Pyee (MW) 1000 350

VGS(th) VGS(th)

Configuration | Polarity M min | max
4% V)

12 8 32 04 09 6 18 66 1 - 34 39 46 50 121  PMXB4OUNE
3 20 8 32 05 09 & 17 57 1 - 42 48 56 64 - PMXB43UNE
5 32 1 2 3 11 36 49 56 - - .. PMXB56EN
5 30 20
z 32 1 25 3 1 6 1 4 56 - - - - PMXB65ENE
Single 80 20 11 13 27 2 9 3 2 345 3% - - - - PMXB360ENEA
_ 12 8 32 04 1 62 27 67 1.5 - 59 78 120 198 880  PMXB65UPE
Q
£ o 5 27 04 1 6 29 68 1 - 69 8 130 205 950  PMXB75UPE
©
i 1.2 045 095 3 18 125 1.5 - 350 450 600 760 1200  PMXB350UPE
o
30 20 24 1 25 4 16 62 1 100 125 - - - - PMXBI120EPE
20 8 06 045 095 56 19 04 1 - 470 620 845 1125 2210 PMDXB6O0OUNE
<
2 30 8 059 045 095 4 12 06 2 - 550 660 770 890 - PMDXB550UNE
Dual 60 20 026 1.1 21 47 69 1 2 200 2500 - - - - NX7002BKXB
5 20 8 05 045 095 23 135 1.19 1 - 1020 1270 1700 2300 3500 PMDXB950UPE
el 30 8 041 045 095 3 14 07 2 - 1200 1700 2100 3000 - PMDXB1200UPE
N 20 | 8 06 045 095 56 19 04 1 - 470 620 845 1125 2210
PMCXB900UE
P 20 8 05 045 095 23 135 119 1 - 1020 1270 1700 2300 3500
Complementary
N 30 8 05 045 095 4 12 06 2 - 550 60 770 890
PMCXB1000UE
P 30 8 041 045 095 3 14 07 2 - 1200 1700 2100 3000 -
Key features Package

»N- and P-channel
»Low Ry, to 34 mQ » Single and dual packages

bto3.2A »High power dissipation (P,,) of 1000 mW single and
»Low voltage drive (Vg = 0.65 V typ) 350 mW for dual package
» Voltage range of 12 to 80 V »Single package with tin-plated, solderable side pads
»ESD protection to more than 1 kV

» 1.1 x 1.0 x 0.37 mm package size

for improved mounting and automotive conformity

DFN1010B-6 dual - The ideal replacement for SOT363

60% size reductio

MOSFETs
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DFN2020 - The low Ry, choice
for values > 10 mQ

PMPB15XP - Low R, P-channel MOSFET in DFN2020

12 V P-channel with Ry, of 15 mQ @ Vg = 4.5 V (typ)

Ip max of 11.8 A for medium current load switch

Small and leadless ultrathin SMD plastic package: 2.0 x 2.0 x 0.65 mm

Exposed drain pad for excellent thermal conduction

Roson Specified to 1.8 V for low drive voltages
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DFN2020MD-6
(SOT1220)

Key features Package Single package

2x2x0.65 mm

PN- and P-channel »2.0 x 2.0 x 0.65 mm package size

Small-signal MOSFETs

types in bold

Small-signal MOSFETs in DFN2020MD-6 single and DFN2020-6 dual packages ropresent

new products

DFN2020| DFN2020-6
(SOT1220) (SOT1118)

Package = =

=

Gy (=Sl

»Low Ry, down to 10 mQ

Ploupto 13 A

»Low voltage drive (Vg = 0.65 V typ)
» Voltage range of 12 to 100 V

» ESD protection of 3 kV

» Single and dual packages

» High power dissipation (P,,,) of 1250 mW
for single and dual packages

» Single package with tin-plated,
solderable side pads for improved

mounting and automotive conformity

Generic charging path application

load switch in power path

connector —D—M—:—‘
’%@S MOSFET ml z
SWITCHING AAis {

——»system

battery MOSFET

high-side

CHARGER low-side 141

MOSFET

e Daftery

Products for charging path application

Rpson typ (MQ) @ Vs =

Type Package Vos/Vas lo 5 R Application
(V) (A) (kV)
10V | 45V | 25V 8V
PMPB15XP DFN2020MD-6 12/12 1138 15 . 15 17 21 Charger Switch, Battery FET
PMPB20EN DFN2020MD-6 30/20 10.4 - 16.5 20.5 - Buck Converter
PMPB10XNE DFN2020MD-6 20/18 12.9 22 - 10 12 16 Battery Pack

Size (mm) 2.0x2.0x0.65 2.0x2.0x0.65
Pior (MW) 1250 1250
Vesam | Vesun ESD _
Configuration | Polarity L min | max t"i‘ntsy)p t°2'nts})'p Q(?qu protection
(\%) V) (Y]
8 1.3 0.4 1 9 26 8.8 2 - 14 17 21 PMPB12UNE
12.9 0.4 0.9 13 54 23 2.2 - 10 12 16 PMPB10XNE
20 59 0.75 1.25 16 49 31 2 - 14 20 PMPB20XNEA
12
10.4 0.4 0.9 9 31 134 - - 18 21 23 PMPB15XN
10.1 0.4 0.9 9 31 11.6 2.1 - 19 23 31 PMPB23XNE
1.3 0.4 0.9 12 54 24 22 - 13 14 17 PMPB13XNE
g 12 5 0.4 0.9 8 33 12.4 21 - 28 32 37 PMPB29XNE
©
ey
Z? 30 55 0.45 1.2 6 21 5.1 - - 37 55 - PMPB33XN
13 1 2 9 17 13.7 - 12 14 PMPB11EN
20
104 1 2 9 9 7.2 - 16.5 20.5 - - PMPB20EN
4 1.3 2.7 4.5 135 7.5 1 42 48 - PMPB5S5ENEA
60 20
Single 3 1.3 2.7 4 10.5 6.2 2.7 72 85 - - PMPB85ENEA
2.8 1.3 27 5 15 9.9 2.8 80 92 - - PMPB95ENEA
80 20
19 13 27 35 (25 4.8 2 175 195 - - PMPB215ENEA
12 12 118 0.47 0.9 18 85 67 - - 15 17 21 PMPB15XP
10.3 0.47 0.9 16 43 28.8 - - 19 21 27 PMPB19XP
10.3 0.47 0.9 13 92 30 24 - 19 22 28 PMPB20XPE
< 20 12 5 0.47 0.9 12 91 30 23 - 28 31 36 PMPB29XPE
c
_'c% 7.9 0.47 0.9 12 62 15 - - 30 35 45 PMPB33XP
[e]
& 5 0.47 0.9 9 57 15.6 2.3 - 39 45 56 PMPB43XPE
12 5 0.47 0.9 15 28 14 - - 47 54 74 PMPB47XP ﬁ
L
30 8.8 1 2.5 10 28 30 - 24 32 - - PMPB27EP L
20 R
6.8 1 25 7.4 27 17 - 40 55 - - PMPB48EP g
20 12 53 0.4 0.9 4 40 14.4 - - 32 40 60 PMDPB30XN
<
© 3.1 0.75 1.25 9 19 29 2 - 55 72 PMDPB56XNEA
= 0 12
31 0.5 1.5 6 18 1.65 1.8 - 95 130 PMDPB95XNE2
4.5 0.45 0.95 7 41 6.3 2 - 58 74 97 PMDPB58UPE
8
Dual 3.7 0.45 0.95 6 47 54 2 - 82 107 142 PMDPB85UPE
g 20 4.5 0.47 0.9 4 135 16.5 - - 55 75 110 PMDPB55XP
©
E 12 4.2 0.75 1.25 7 3B 5 2 - 66 98 PMDPB70XPE
3.7 0.4 1 6 120 5.7 - - 80 95 120 PMDPB8OXP
30 12 3.8 0.45 1 3 112 5.2 - - 70 89 - PMDPB70XP
MOSFET- o % " 3.7 0.4 1 ) 120 57 - - 80 95 120 PMFPB8032XP
Sty 37 0.4 1 6 120 57 - - 80 95 120 PMFPB8040XP
Pre-biased NPN P 30 12 34 0.45 1 3 12 52 - - 85 105 - PMC85XP
N 20 {23 8513 0.4 0.9 4 40 14.4 - - 26 33 50
Complementary PMCPB5530X
P 20 12 4.5 0.4 0.9 4 40 8.1 - - 55 75 110
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Small-signal MOSFETs in
WLCSP4 and WLCSPé6 packages

WLCSPé6

Key features Single package

b N- and P-channel 1.48 x 0.98 x 0.35 mm

» Low Ry, down to 15 mQ

Ploupto 9.6 A

» Low voltage drive (Vgsy, = 0.6 V typ)
»Vys voltage of 12V

PMCMé6501VPE- Ultra-low R, P-ch MOSFET in WLCSP6
» ESD protection of 2 kV o

12 V P-ch with Ry, of typ. 19 mQ @ Vgs = 4.5V

Package

I, max of 8.2 A for high current load switch

Ultra-small footprint: 1.48 x 0.98 x 0.35 mm

» Two package outlines
- WLCSP4: 0.78x0.78 mm package size
- WLCSP6: 1.48x0.98 mm package size
» Ultra-low height of 0.35 mm
» High power dissipation (P, of 1300 mW

Low voltage gate drive with Vg, typ. 0.6V

Roson specified down to 1.8 V for low drive voltages

In the spotlight

types in bold represent new products

WLCSP4 WLCSP6

Size (mm) 0.78x0.78x0.35  1.48x0.98x0.35

Package

Pyoe (MW) 1300 1300

A\ Vesen ESD Roson typ (mQ) @ VGS
Polarity v\'/’s V\is Ip (A) min max | o P | T typ | Qo ::yp protection
ol e e P e
5 0.4 0.9 6.3

2 PMCM440VNE
N " . 2 3 46 60 8  PMCM4401VNE
8.4 0.4 0.9 11 80 15.4 2 21 24 28 33 PMCM650VNE
9.6 0.4 0.9 108 975 16.1 2 15 18 22 30 PMCM6501VNE
o "’ . 4.9 0.4 0.9 48 25.1 6.8 2 55 77 110 PMCM4401VPE
8.2 0.4 0.9 8 72 19.6 2 19 25 37 PMCM6501VPE
DFN
RDSOn
mQ],
MOSFETs in WLCSP
200 T
» Improved Rps,, performance
Performance compared to DFN packages
gain » Smallest footprint
90 T » High power capability of 1300
WLCSP mW
60 T » Ideal for mobile and space-
30 T constrained applications
p» Package
2x2mm 1.5x1 mm 1x1mm 0.8x0.8mm size

Small-signal MOSFETs for automotive

DFN2020MD-6
(SOT1220)

Single package
2x2x0.65mm

» Broad portfolio of standard leaded
packages in SOT23 and SOT457 and
innovative leadless DFN packages with
solderable side pads

» Low Rps,n MOSFETS with Ry, down
to 14 mQ

» Standard high Rps,, MOSFETs in different
packages with 2 kV ESD protection

» Broad portfolio of 60 V low Ry, MOSFETs

DFN1010 and DFN2020 with solderable side pads

Tin plated solderable side pads
enable automatic optical inspection (AOI)

In the spotlight

PMPBS85ENEA - Automotive-compliant 60 V N-channel
MOSFET with I, max of 4.4 A in DFN2020MD-6 (SOT1220)

60 V N-channel with Ry, of typ. 72mQ @ Vg = 10 V

Small and leadless ultrathin SMD plastic package: 2.0 x 2.0 x 0.65 mm

Exposed drain pad for excellent thermal conduction

ESD protection to 2 kV HBM

AEC-Q101 qualified

Reference design for LED lighting

Vin—
PMPB215ENEA
—— )
_” —u.,m,—r } I ”

1

sl
»

PMPB215ENEA
J I-/ o
- —\MA/T‘_ T .

ASL34155HN Ay

i

PMPB215ENEA
e
_||—WJTl_ T .

=
>

aaa-016085
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Small-Signal MOSFETSs

Automotive-compliant small-signal MOSFETs

Package

Size (mm)

Pyoe (MW)

Polarity | Configuration | Vs (V) | Vgs (V) I (A)
8 4.7
20
12 6.3
8 0.4
12 3.1
30 5.5
20 3.9
3
3.1
40 20
2.5
4
3.1
4
single 2.1
— 1.5
Q
= 60 20 0.8
S 0.36
z
0.36
0.3
0.3
0.2
1.9
80 20 2.8
1.1
1.5
100 20
1.1
20 8 0.8
30 8 0.4
dual 0.3
60 20 0.36
0.36
6
8
2
4.5
5.7
5.7
20 4.5
12 3.5
4.1
- 238
T:; single A
5 23
O
o 8 0.23
30
20 4.2
40 20 1.5
50 20 0.2
2.2
60 20
0.9
70 20 2.3
20 8 0.55
dual 30 8 0.2
50 20 0.16
20 8 0.73
Compl
P 20 8 0.5

84

VGS(th)
min (V)
0.45
0.75
0.6
0.75

— N . .

1.3
13
13
13
13
0.9
0.48

0.8
13
13
13
13
1.3
0.5
0.6

0.48
0.9
0.45
0.5
0.45
0.75
0.75
0.75
0.75
0.75
0.75
0.75

0.5
0.6
1.1
0.5
0.5

VGS(th)
max (V)

1.25
1.1
1.25
25
25
2.5
25
25
27
27
27
27
2.7
2.7
1.5
1.6
25
25
1.5
2.7
2.7
2.7
2.7
2.1
0.95
1.1
25
1.6
1.5
0.95
11
0.95
1.25
1.25
1.25
1.25
1.25
1.25
1.25
13
1.1

25
2.1

13
1.1
2.1
0.95
13

t., typ
(ns)
8.2
16
26
9
8
6.3
6
14
45

1"
15
17
7.9
1
15

53
49
6.1

24

48
49
24
10
48

ttyp | Qo typ

(ns)

395
44
88
19
33

14.1
11
14

135
33

10.5

15.9
13

10.2
13
58
19
60
36
9.5
15

9.3
10.2
117

152
103
73

117
152

6.2
9.9
0.52
2.9
12.6
6
3.6
24
7.5
12.7
6.2
5.9
3.9
2.4
0.72
0.6
0.5
1.09
0.39
4.8
9.9

4.5
29
0.45
0.52
0.5
0.6
0.72
15.6

14.7
15
11.5
11
8.5
8.7

52

3.4
0.55
12.8
4.7
0.26

0.76
0.55
0.26
0.45
0.76

N RN = DD NN NN = = DN DN

17
30
54
65
95
42
46
72
96
176
300
900
1000
1000
1100
2700
175
80
345
285
527

1000
1000
900

son LYP ) @ Vs
24 29
16 24
1000 1400
55 72
22 -
39 -
70 -
88 -
120 -
48 -
52 -
85 -
108 -
196 -
332 -
1000 -
1100 1400
1300 -
1300 -
3000 4000
195 -
92 -
390 -
300 -
555 -
380 620
1000 1400
1300 -
1100 1400
1000 -
37 45
100 155
27 38
27 39
41 56
28 42
48 71
48 72
67 99
70 101
100 155
2800 5300
47 -
220 .
6000 .
110 -
241 .
177 -
670 1200
2800 5300
6000 -
290 420
670 1200

40

2000

1100
2000

59
210
50

1800

600
1800

Small-Signal MOSFETSs

SOT223

1700

PMT280ENEA
PMTS60ENEA

PMT200EPEA

SOT457
(SC-74)

65x35x1.65 29x1.5x1.0

600

PMN28UNEA

PMN25ENEA

PMN55ENEA

PMN120ENEA
PMN230ENEA

PMN40UPEA

PMN27XPEA
PMN42XPEA

PMN30XPEA
PMN48XPA

PMN70XPEA

PMNSOEPEA

PMN100EPEA
PMN240EPEA

SOT363
SOT23 (SC-88)

&b

SOT323
(SC-70)

DFN-
SOT666 2020MD-6
(SOT1220)

types in bold represent new products

DFN2020-6
(SOT1118)

DFN1010D-3
(SOT1215)

DFN1006-3
(SOT883)

29x13x1.0 20x1.25x0.9520x1.25x0.95 1.6x1.2x0.55 2.0x2.0x0.65 20x20x0.65 1.1x1.0x0.37 1.0x0.6x0.5

250

PMV28UNEA
PMV20XNEA
NX3008NBK

PMV25ENEA
PMV50ENEA
PMV100ENEA
PMV65ENEA
PMV130ENEA

PMV55ENEA

PMV120ENEA
PMV230ENEA
PMV450ENEA
BSS138P
BSS138BK
2N7002BK
2N7002CK
BSS138AKA

NX2301P
PMV27UPEA

PMV30XPEA
PMV48XPA

PMV65XPEA

PMV100XPEA
NX3008PBK
PMVS0EPEA
PMV250EPEA
BSS84AK
PMV100EPEA
PMV240EPEA

300 200 300 1250
PMPB20XNEA
NX3008NBKW
PMPB55ENEA
PMPB85ENEA
BSS138PW
BSS138BKW
2N7002BKW

PMPB215ENEA
PMPB95SENEA

PMDT290UNE

NX3008NBKS NX3008NBKV

2N7002BKS
BSS138BKS
BSS138PS
NX3008PBKW
BSS84AKW
PMDT670UPE
NX3008PBKS NX3008PBKV
BSS84AKS BSS84AKV
PMGD290UCEA

1250 1000 250
PMDPB56XNEA
2N7002BKM
PMXB360ENEA

2
L
L
(72]
o)
=

BSS84AKM
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Small-signal MOSFETs

Small-signal MOSFETs single (N-channel)

Package

Size (mm)

Pt (MW)

4.7

1.9

22
8 19
1.6
1
20
0.6
63
8.6

12 9.1

30

20

0.18

31
40 20

55 10 03

60 20 0.19

100 20

86

0.45
0.4
0.4

0.45

0.45
0.5

0.45

0.75

0.47
0.4
0.4
0.4

0.45

0.45

0.45
0.6
04
0.4
0.4
0.5

0.95
0.95
0.95
0.95
1.25
0.9
0.9
0.9
0.9
0.95
0.95
0.95

0.9
0.9
0.9
15

2.5
2.5
25
25

2.5
15
25
25
1.3
2.7
27
27
27
15
15
1.4
2.1
21
2.7
2.7

ton typ (ns)
82

8
6
5.3
53
6
5.6
16
7
9
7
5.5

(5}

to4 typ (ns) |Qg typ (nC)| protection
((3%)

39.5

31
21

135

14.1

15.9
13
10.2

125

34

6.9
9.3
10.2

6.2 2
22 2
2.6 2
1.6 2
1.6 2
0.45 2
0.4 1
9.9 2
7.7 -
12 1
6.2 -
5.1 1
1.6 2
0.8 2
0.6 2
0.52 2
12.4 2
7 -
7 -
0.74 2
7.2 -
12.6 2
6 2
6.5 =
6 1
36 -
26 2
0.34 -
- 1
2.4 1
1 3
12.7 2
59 2
39 2
24 2
0.33 yes
0.49 2
2
0.33 yes
1 2
4.5 1
29 1

17
30
28
30
H
70
2700
65
95

46
96
176
300
2800
2100
2800
3000
2200
285
527

on typ (mQ) @

24 29
63 77
64 78
120 155
55 190
270 360
470 620
16 24
15 18
15 19
24 30
28 38
210 240
390 460
550 660
1000 1400
19 22
33 42
36 43
234 324
21 -
22 -
39 -
37 -
44 R
43 -
90 -
3000 4000
88 -
120 -
2300 2400
52

108 -
196 =
332 -
3500 4500
2200 2600
3800 -
3700 -
2500 -
300 -
555 -

110
195
235
470
845

22
22
40
42
270
530
770
2000
17
54
56

Small-signal MOSFETs

SOT457
(SC-74)

SOT223

6.5x3.5x1.65 29x1.5x1.0

1700 600

PMN28UNEA

PMN16XNE

PMN30UNE

PMN30UN

PMN25ENEA

PMN40ENE

PMNS55ENEA
PMN120ENEA
PMN230ENEA

PMT280ENEA
PMT560ENEA

SOT23

29x13x1.0

250

PMV28UNEA

PMV65UNE

PMV20XNEA
PMV16XN

PMV30UN2

NX3008NBK
PMV20XNE

PMV40UN2

PMV20EN
PMV25ENEA
PMVS0ENEA

PMV37EN2

PMVA5EN2
PMV90ENE
NX3020NAK

PMV65ENEA
PMV130ENEA
BSH111BK
PMV55ENEA
PMV120ENEA
PMV230ENEA
PMV450ENEA
NX138AK
NX138BK
BSN20BK
NX7002AK
NX7002BK

SOT323
(SC-70)

2.0x1.25x0.95

200

PMF63UNE

NX3008NBKW

PMF250XNE

NX3020NAKW

NX138AKW
NX138BKW

NX7002AKW
NX7002BKW

types in bold represent new products

DFN1006-3

(SOT883)

1.0x0.6 x0.48

250

PMZ130UNE

PMZ290UNE2
PMZ600UNE

PMZ200UNE
PMZ390UNE
PMZ550UNE

NX7002BKM

DFN1006B-3
(SOT883B)

sy

1.0x0.6 x0.37

250

PMZB150UNE
PMZB290UNE2
PMZB600UNE

PMZB200UNE
PMZB390UNE
PMZB550UNE

MOSFETs

NX7002BKMB
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Small-signal MOSFETs Small-signal MOSFETs

Small-signal MOSFETs single (P-channel)

types in bold represent new products

SOT23 SOT363 SOT323 DFN1006-3 DFN1006B-3
(SC-88) (SC-70) (SOT883) (SOT883B)
Package
Size (mm) 6.5x3.5x1.65 29x1.5x1.0 29x1.3x1.0 2.0x 1.25 x 0.95 2.0x 1.25 x 0.95 1.0x 0.6 x 0.48 1.0x 0.6 x 0.37
P...(mW) 1700 600 250 300 200 250 250
son typ (MQ) @ Vs =
Vps (V) | Vgs (V) I (A) t,, typ (ns) | t. typ (ns) [Qg typ (nC)| protection
EAE AT
5.7 0.45 0.95 39 122 21 - - 27 36 57 PMN27UP
5.6 0.45 0.95 1 83 14.7 2 - 27 38 50 PMV27UPE
5.8 0.45 0.95 41 122 14.7 2 - 30 38 51 PMV33UPE
5.4 0.45 0.95 34 128 [535 - - 34 42 57 PMN34UP PMV32UP
6 0.45 0.95 29 84 15.6 4 - 37 45 59 PMN40UPE
8 4 0.47 0.9 - - 10.5 3 - 50 57 70 PMN50UPE PMV50UPE
2 0.5 1.1 7 50 6 - - 100 155 210 NX2301P
1.2 0.45 0.95 33 52 33 - - 170 210 280 PMV160UP
0.75 0.4 - 6.5 65 - - - 180 - 420 BSH205G2
1.4 0.45 0.95 9 35 1.3 1.8 - 330 420 520 PMZ350UPE PMZB350UPE
0.5 0.45 0.95 2.3 13.5 1.19 1 - 1020 1270 1700 PMZ950UPE PMZB950UPE
4.5 0.75 1.25 7.9 59 1" 2 - 28 42 - PMN30XPEA PMV30XPEA
5.7 0.75 1.25 37 66 15 2 - 27 39 - PMN27XPE
20 6.8 0.47 0.9 12 62 15 - - 30 35 48 PMN30XP
5.7 0.75 1.25 44 60 11.5 2 - 41 56 - PMN42XPE
4.1/35 0.75 1.25 24 84 8.5 - - 48 71 - PMN48XP PMV48XP
4.4 0.47 0.9 7 135 7.7 - - 48 60 82 PMV50XP
4.7 0.47 0.9 5.1 141 8.5 - - 50 64 88 PMN52XP
3.9 0.55 0.95 28 101 7.6 - - 65 90 - PMV65XP
L2 33 0.75 1.25 7 36 5 2 - 67 99 - PMV65XPE
4.1 0.75 1.25 20 57 52 2 - 70 101 - PMN70XPE
3.9 0.47 0.9 6 120 5 - - 72 88 110 PMN70XP
3.2 0.47 0.9 6 120 5 - - 77 95 120 PMV75UP
3.2 0.45 1 20 170 5 - - 80 95 120 PMN80OXP
2 0.65 1.15 48 64 4.8 - - 90 125 - PMG85XP
2.3 0.7 1.3 5.3 36 3.4 2 - 100 155 - PMV100XPEA
1 0.65 1.15 26 44 2.6 - - 175 240 - PMF170XP
1 0.45 0.95 2.9 22 1.45 2 - 400 480 600 PMZ320UPE PMZB320UPE
8 0.41 0.45 0.95 3 14 0.7 2 - 1200 1700 2100 PMZ1200UPE PMZB1200UPE
30 0.23 0.6 1.1 49 103 0.55 2 - 2800 5300 - NX3008PBK NX3008PBKW
20 4.2 1 3 6.1 3.7 12.8 2 35 47 - - PMNSOEPEA PMV50EPEA
33 1 3 - - - 2 60 96 - - PMN70EPE
40 20 1.8 1 2.5 10 40 4.7 1 180 220 - - PMV250EPEA ﬁ
50 20 0.2 1.1 2.1 24 73 0.26 1 5300 6000 - - BSS84AK BSS84AKW BSS84AKM BSS84AKMB LL
@ 5 2.2 1 3 - - - 2 99 110 - - PMN100EPEA PMV100EPEA 8
0.9 1 g - - - 2 217 241 - - PMN240EPEA PMV240EPEA S
70 20 2.3 1 3 - - - 2 156 177 - - PMT200EPEA

Small-signal MOSFET—Schottky combination

Package

DFN2020-6
(SOT1118)

PMV75UP - 20 V, 77 mQ P-channel MOSFET

Cross of Si2301 types

" SOT23 with enhanced thermal performance

e
i =
2
Size (mm) 20x2.0x0.65 ol Low-voltage gate drive with VGSth = 0.68 V (typ)
P..(mW) 1250 g‘ Industry-standard SOT23 package
tot
) Roson specified to 1.8 V for low drive voltages
Rpson typ (MQ) @ V, oson SP! : 9
Configuration Vs | Vs Ip Vs Vasen | ton tYP | tors tyP | Qg typ I (A) | Vg (V) Ve typ. son YP (M) s f
V) | (V) | (A) | min (V) |max (V)| (ns) (ns) | mC) | ° R (%) - c
_ 3.7 0.4 1 20 170 57 2 30 455 80 95 120 PMFPB8040XP
SipglekiSchictky)lN2ONIENS N prer marve 1 20 170 57 2.2 30 325 80 95 120 PMFPB8032XP
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Small-signal MOSFETs

Small-signal MOSFETSs dual

Package

Size (mm)

Pt (MW)

20
©
£ 30
©
<
9
z
60
20
©
=4
=4
©
<
[}
d
30
50

Small-signal MOSFETs complementary

Package

N

SOT666
(1.6 x 1.2 x 0.55)

D

SOT363 (SC-88)
(2.0x 1.25 x 0.95)

DFN1010B-6
(1.1x1.0x0.37)

)
PYQT
Py
<y

DFN2020-6
(2.0 x 2.0 x 0.65)

8

12

20

20

12
20

Type

NX1029X

NX3008CBKV

PMDT290UCE

NX3008CBKS

PMCXB900UE

PMCXB1000UE

PMCPB5530X

Polarity Vps (V) Vs (V)
0.8

0.6
5.3
0.59
0.35
3.1
3.1
1
0.18
0.18
0.26
0.17
0.26
0.55
4.5
0.5
3.7
4.5
4.2
37
0.41
0.2
3.8
0.16

Polarity

v Z W Z U Z ©W Z W Z U Z

z

0.5
0.45
0.4
0.45
0.6
0.75

0.45
0.45
0.45
0.47
0.75
0.4
0.45
0.6
0.45
1.1

W

60
50
30
30
20
20

30

30

20
20
30
30

20

20

0.95
0.95
0.9
0.95

1.25
1.5
1.5
15
1.5
1.5
2.1
2.1
13

0.95

0.95

0.95

t typ (ns) Qg typ (nC)

117
19
40
12
88
19
18
14
51
1

12.5
34
6.9

152
41

13.5
47

135
33
120
14
103
112
73

I
(A)
0.33
0.17
04
0.22
038
0.55

0.35

0.2

0.6
0.5
0.59
0.41

5.3

4.5

0.45
0.4
14.4
0.6
0.52
29
1.65
0.7
0.34
0.33
0.49
0.33
1
0.76
6.3
1.19
54
16.5

5.7
0.7
0.55
52
0.26

vGSth vGSth
max V) O o o o
1.1 2.1 11 19

1.1
0.6
0.6
0.5
0.5

0.6

0.6

0.45
0.45
0.45
0.45

0.4

0.47

ESD
protection
(3%}

2.1
1.1
1.1
0.95
13

0.95
0.95
0.95
0.95

0.9

0.9

Small-signal MOSFETs

2700
2800
2100
3000
2200

4500

24
26
49
10
48

26

49

5.6
23

470

550
1000
55
95
170
3000
3500
2200
3700
2500
670
58
1020
82
55
66
80
1200
2800
70
5700

73
88
103
117
152

88

103

135

12
14

56

56

1400
72
130
240
4000
4500
2600

1200
74
1270
107
75
98
95
1700
5300
89

Q; typ
(nC)

0.55

0.4
1.19
0.6
0.7

14.4

16.5

845

770
2000

1800
97
1700
142
110

120
2100

ESD

protection (kV)

2.0x1.25x0.95

300

NX3008NBKS

PMGD175XNE
NX3020NAKS
NX138AKS
NX138BKS
NX7002AKS
NX7002BKS

NX3008PBKS

BSS84AKS

1000
4500

1300
5100
1000
2800
290
670

1000

2800

470
1020
550
1200

26

55

SOT666

1.6 x1.2x0.55

300

PMDT290UNE

NX3008NBKV

NX3020NAKV

PMDT670UPE

NX3008PBKV

BSS84AKV

types in bold represent new products

DFN2020-6
(SOT1118)

2.0x2.0x0.65

1250

PMDPB30XN

PMDPB56XNEA
PMDPB95XNE2

PMDPB58UPE

PMDPB85UPE
PMDPB55XP

PMDPB70XPE
PMDPB8OXP

PMDPB70XP

types in bold represent new products

Ropson typ (MQ) @ Vs =

1400
5300
420
1200

1400

5300

620
1270
660
1700

33

75

2000

600
1800

2000

845
1700
770
2100

50

110

DFN1010B-6
(SOT1216)

1.0x1.0x0.37

350

PMDXB600UNE

PMDXB550UNE

NX7002BKXB

PMDXB950UPE

PMDXB1200UPE

v

2210
3500
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4 steps select a power MOSFET High-performance power MOSFETs

Select a voltage, e.g. 40 V

MOSFET package selection

Select a package, e.g. LFPAK56 f \

Through-hold Surface-mount

Choose an Rpsgp, from our extensive range

TO220 LFPAKS56

» Industry standard > Power SO8
b Upto 150 A » Upto100A

Select a type and visit www.nxp.com/mosfets to
download datasheets and models, and order samples

IOIZZdOFt andard LFPAK33
. ndustry standar 3 > QFN/DFN3333
PSMN part numbering P Upto75A compatible
> Upto70A
i
4R0 30 Y n
| (72
. (©)
t )
Segment T A T T
¢ Power silicon Channel Package type Technology family
o N = N-channel o C = NextPower I2PAK D2PAK
e B = D2PAK * D = NextPowerS3 » Industry standard » Industry standard
D = DPAK ® E = NextPower Live > Upto 120 A » Upto120A
Rpson in mQ o E = I2PAK
® 4R0 means 4 mQ max at 25 °C e K =508 Gate threshold
voltage
e L = QFN3333 .
Voltage rating * L = Logic level
e P=T0220 S — Standard level
e BV ratin ® 5 = Stanaqard leve
pss 41N * Y = LFPAK56
* X = TO220F
(FULLPACK)
e M = LFPAK33
* N = QFN2020
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Featured product: NextPowerS3 Featured product: NextPowerS3

NextPowerS3 — perfectly balanced for DC/DC switching applications a N N N

High switching frequencies Low spiking Thermal efficiency

@

Typical competitor NextPowerS3

The challenge

Low Rpson MOSFETs typically
need a b|g die. Thanks to optimised output
Increasing switching frequency from capacitance, body diode and channel Packaged in the copper-clip based
300 KHz to 1 MHz allows a 70 - 80% structure, NextPowerS3 MOSFETs LFPAK package, NextPowerS3 features
Low Q M FET: icall reduction in inductor size. exhibit “soft-recovery” switching excellent thermal performance. As
© gltot) OS s typ cally NextPowerS3's excellent switching behaviour, resulting in lower voltage Roson rises with temperature, keeping
need a small die. performance enables such design spikes, faster decays and virtually no MOSFETs cool helps efficiency as well
choices with minimal loss of efficiency. gate dlitches. J as reliability. J
Low Ros,, MOSFETs Low Qg(tot) MOSFETs The challenge for manufacturers
minimize conduction minimize switching is to create optimized power ' N N I
(I7R) losses, which is losses, which is Low leakage Specialist high sides Improved SOA
especially important at especially important MOSFETS that have both low
high loads at peak efficiency and RDson and low Qg(’[ot). 5" e moSFET win mtspraea scnoruy sode
g\ h!gher frequency E Tt o Control
esigns Welcome to NextPowerS3. : S Voazov Ty
£ ISROR T=1 out
l§ 4mQ NextPowerS3 = Sync. J.
_'% 10 1A (PSMNaROSOVLD) FET I
The Figure of Merit (FOM) of a MOSFET is calculated as the product of the Rpsen and Qgjior. A low FOM indicates good MOSFET e — = .
performance in switching applications. PR etme e Nod
Unique SchottkyPlus technology offers The NextPowerS3 portfolio contains
the benefits of an integrated Schottky devices with multiple busbars and low A wide cell pitch makes NextPowerS3
diode without the problems associated Rg optimized for use as control FETs, an excellent choice for hot-swap,
with leakage current. J kfurther improving system efficiencies. e-Fuse, and power OR-ing applications.
A A
Peak | --------_ .
Rpson matched Higher Rpson
P
Fe NextPowerS3 NextPowerS3 Roe. [max] @ Roe. [max] @
N N Package Type number Vs [max] (V) VGSDS=°"10 V (mQ) VGSD:"4.5 V (mQ) 1, [max] (A) Qgo [typl] (NC)
Efficiency Efficiency
Typical competitor Typical competitor L FPAK33 PSMN2RA-30MLD 30 24 32 70 16
(SOT1210) 2
PSMN4R2-30MLD 30 4.3 5.7 70 9.2 w
L
@ PSMN7R5-30MLD 30 7.6 10.3 57 5.8 8
=
> > PSMNOR9-30YLD 30 0.87 1.09 100 51
Load current Load current
K K J PSMN1R0-30YLD 30 1.02 1.3 100 38
PSMN1R2-30YLD 30 1.24 1.6 100 32
Comparing the performance of a NextPowerS3 Using a NextPowerS3 MOSFET, with a higher Rpgon, PSMN1R4-30YLD 30 1.42 1.85 100 27.6
MOSFET with a competitor of similar Rpgep, typically than a competitor device, reduces the Qg(tot) still Power-SO PSMN2R4-30YLD 30 24 3.1 100 18
shows an efficiency performance advantage across further, resulting in an improved peak efficiency (LFPAKSE)
! ’ PSMN3R0-30YLD 30 3.1 4 100 14.5
the load range. Since conduction losses are the same At higher loads, increased conduction losses cancel
. . . . . PSMN4RO-30YLD 30 4 5.5 95 9.6
for both devices, the advantage is more noticeable out the switching advantages and the two parts show
at lower loads where switching losses contribute similar performance. RN S0ILD 20 ® £l &e &7
proportionally more. PSMN6R1-30YLD 30 6 8.35 66 6.8
PSMN7R5-30YLD 30 7.5 10.2 51 5.8
PSMN1R0-40YLD 40 1.1 100 54
PSMN1R4-40YLD 40 1.4 100 45
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Featured product: NextPowerS3 - the technology
NextPower Livel MOSFETs
Typical competitor The importance of cell design

The outstanding performance of NextPowerS3 is largely attributable fo ranon -Sto p WO rI d

to NXP’s unique “Super-junction” technology and optimization of cell

structores, Reliable linear-mode performance

Most manufacturers of low-voltage MOSFETs use “Split Gate” technology AN D |OW RDSon effIClenCy
in hot-swap and soft-start applications

to achieve low RDSon,

NextPowerS3 uses a different approach to its cell design.

et The drive for R
Mare.celis-m&ar}‘:s more. DSon v the £ |
energy to switch a A MOSFET's R is given by the formula:
MOSFET between ON a g e T 2
: DSon = Rehannel T Rdrift + Rsubstrate * package)

and OFF states
Many manufacturers focus on reducing R, nnel to drive Rpg,,, down.

D (n+ substrate
NXP’s Super-junction allows for an optimization of all three components

for reduction in Rpggp, while also enhancing switching performance and
Safe Operating Area (SOA).

NextPowerS3 Maximizing switching performance
Switching losses result from the energy required to charge / discharge
all the cell capacitances across the device. The total charge required is

Source metal
referred to as Qg(tot).

With NextPower S3, Qg(tot) is lower and switching losses are kept to a
minimum. This is especially beneficial at peak efficiency and in higher-
frequency designs, which have a higher number of switching events.

SOA and other benefits
pillars When a device is operating in its linear mode, the channel current
generates localized heating effects, which can cause failure.

NXP has optimized the cell structure to keep this heating effect under
control. As a result, NextPowerS3 enjoys a particularly strong SOA, which
D (n+ substrate) is important in hot-swap, e-Fuse, and power OR-ing designs.

2
L
L
(72}
o)
=

Non-stop applications Non-stop equipment
» Cloud computing » Blade and rack servers
» Network storage » Routers, switches & base stations
» Communications infrastructure » RAID arrays
» Industrial process control » Industrial PCs
» Transaction processing » Programmable Logic Controllers (PLCs)
» Traffic monitoring & signaling » CCTV digital video recorders
» CCTV security » “Hot-swap” & “soft-start” systems
Reverse recovery and diode leakage NextPowerS3 MOSFETs for DC/DC
in SMPS buck regulators
www.nxp.com/quicklearning33 www.nxp.com/quicklearning32
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Mobile phones, ATMs, the internet, traffic signals —
so much of our daily life depends on 24/7/365

computers, communications, and storage, made

Featured product:
NextPower Live

possible by rack-based systems that can be main-
tained with the power on. NextPower Live MOSFETs

are designed specifically for such applications:

» When a replacement board is plugged into a live system, » Once the replacement board is safely installed,
it is important that the in-rush current is carefully controlled, the MOSFET is turned fully ON. In this mode of operation,
so as to protect the components on the board and ensure that a low Rpggp, is of primary importance, helping to keep
other parts of the system experience no power disruption. temperatures low while maximizing system efficiency.
This application requires MOSFETs with strong linear mode » Only NextPower Live MOSFETs offer reliable linear mode
performance and a wide safe operating area (SOA) to manage performance AND low Rpyg 4 efficiency.

current effectively and reliably.

NextPower Live portfolio

30V 100V
for 12 V supplies used in computing applications for 48 V supplies used in computing telecommunications

5 PSMN1R5-30BLE PSMN4R8-100BSE
(Dsg¢fo4) PSMN3R4-30BLE PSMN7R6-100BSE
PSMN4RS-100PSE
10220 PSMN7R8-100PSE
!_F":PAKSSO& § PSMN2RO0-30YLE PSMNO13-100YSE
ower- Ty .
(specifically for PoE applications)
LFPAK33

PSMNO040-100MSE
PSMNO75-100MSE

pre

Power MOSFET operation in MOSFETs for Power-over-Ethernet (PoE) Next Power Live! MOSFETs for
linear mode PSE applications HOT SWAP and Power over Ethernet
www.nxp.com/quicklearning34 www.nxp.com/quicklearning3é www.nxp.com/quicklearning29

Featured product: NextPower Cordless

» Battery-powered tools, including everything from small engraving

devices and screwdrivers to heavy-duty saws and agricultural tools,

present a wide variety of requirements for driving the motor. The

MOSFETs used in these systems have to perform at demanding levels

and must have:

» Low on-resistance for optimum battery life

» Low thermal resistance for reduced junction temperature
(for greater reliability)

» High current capability (when the motor stalls, for example)

» Choice of logic- and standard-level gate drives, depending on
battery voltage

» Excellent avalanche ruggedness to withstand high-load conditions
Environmental robustness (wide operating/storage temperatures,
harsh vibrations)

» Competitive cost

Overall, the motor-control MOSFET needs to deliver automotive-grade

performance at a commercially competitive price

High-current capability
All source-bond wires

Typical Power Tools MOSFET

internal construction

Silicon die

NXP has developed a range of MOSFETs specifically aimed at motor-control applications. These are based on our highly reliable,

automotive-qualified silicon, with specific package enhancements such as thicker wires and multiple bond points (“stitch bonding”)

to spread the current evenly over the die surface.

NXP’s long history in automotive MOSFETs means we have the know-how
to produce devices with excellent avalanche ruggedness. The same
expertise deployed in power steering and ABS systems worldwide is put
to use in our devices for motor control and that means performance you

can count on.

Max current (Ip[max]) depends largely on the number and diameter of
the aluminium bond wires. The NXP Power Tools portfolio is typically
based on a standard of three 500 um wires, allowing for an Ip[max] rating
of up to 150 A in a TO220 package.

Some low RDSon devices, based on NXP's LFPAK56 (Power-SO8 compatible)
package, can support an ID[max] of 300A, perfect for power tool applications
where the motor control MOSFETs must be able to support high torque levels,

even during “locked-rotor” events.

Single-shot avalance ruggedness
www.nxp.com/quicklearning35

NextPower Cordless MOSFETs for

battery-powered tools

www.nxp.com/quicklearning28

2
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Power MOSFETs

NextPower Cordless portfolio

Ropson [max] @ Rops.on [max] @ EAS at rated
Type number Vps [max] (V) Ve =10V (MQ) | Vie = 4.5 V (mQ) I, [max] (A) e [l Gate theshold

PSMNOR9-30YLD 1.09 Logic Level

PSMN2RO0-30YL LFPAKS6 Logic Level

PSMN2R5-30YL LFPAKS6 Logic Level

PSMN1R9-40PL 1008 TO220 (SOT78) Logic Level

PSMN1R5-40PS 1400 TO220 (SOT78) Standard Level

PSMN2R5-60PL TO220 (SOT78) Logic Level

PSMN3R3-60PL TO220 (SOT78) Logic Level

PSMN4R2-60PL TO220 (SOT78) Logic Level

For the most current product information go to www.nxp.com/mosfets (updated daily!)

Heavy-duty tools with large batteries require MOSFETs

that withstand higher currents. NXP’s TO-220 NextPower
Cordless devices handle up to 150A. The high-reliability
LFPAKS56 is ideal for smaller tools and space-constrained

applications.

100

Power MOSFETs

Power MOSFETs 20 - 25V

Roson [max] @
s = 10V (mQ)

Ros.n [max] @
Vgs = 4.5V (mQ)

Package Type number Vps [max] (V) Qg oy [typ] (NC)

PH3120L

------
PSMNOR9-25YLC
------
PSMN1R2-25YL
------
PSMN1R5-25YL
------
PSMN2R9-25YLC
------
PSMN6RO-25YLB
------

-

-

-

PH2925U

PSMN3R9-25MLC

PHB66NQO3LT

PHD97NQO3LT

For the most current product information go to www.nxp.com/mosfets (updated daily!)
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Power MOSFETs

Power MOSFETs 30V — Part |

R, @ R @

PSMNOR9-30YLD

PSMN1RO-30YLC

PSMN1R2-30YLC

PSMN1R4-30YLD

PSMN1R5-30YLC

PSMN2R0-30YL

PSMN2R2-30YLC

PSMN2R5-30YL

PSMN3RO-30YL

PSMN3R2-30YLC

PSMNA4RO0-30YL

PSMN4R1-30YLC

PSMNS5RO0-30YL

PSMN6RO0-30YLD

PSMN6RO0-30YLB

PSMN7R0-30YLC

PSMN9R1-30YL

PSMNO011-30YLC

PSMN2R4-30MLD

PSMN3R0-30MLC 161

PSMN4R4-30MLC

PSMN7R5-30MLD

PSMNO013-30MLC

PSMNR90-30BL

PSMN1R8-30BL

PSMN2R0-30BL

PSMN3R4-30BL

PSMN4R3-30BL

PSMN022-30BL

For the most current product information go to www.nxp.com/mosfets (updated daily!)
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Power MOSFETs

Power MOSFETs 30V — Part 2

types in bold represent new products

pee et Yos(maxi () RDS-°"1[31 3X(]m@o Ve, ey [m?/X](fo Qgen [typ] (0C)

75

13.2

PHD71NQO3LT 10

PSMN1Ré-30PL

PSMN2R0-30PL

PSMN3R4-30PL

PHP36NO3LT

PSMN022-30PL

PSMNO017-30EL 30 17 23.4 32 5.1

PSMNO05-30K

PHK13NO3LT

For the most current product information go to www.nxp.com/mosfets (updated daily!)

30

LFPAK for mechanical and thermal ruggedness

NXP LFPAK

Lead absorbs any
mechanical movement

+—>

LFPAK pins provide compliance while
allowing for thermal expansion due to
temperature differences between the
MOSFET and the PCB, and allowing for
mechanical strain due to PCB bending
and flexing

i

Movement due to thermal and/or
mechanical stress in PCB

MOSFETs
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Power MOSFETs

Power MOSFETs 40V .
types in bold represent new products

R, @ R, @
Type number VGSDS=OH1[:Jn$/X(]mQ) VGSD:nA.[.nSH\;(](mQ) I, [max] (A) Qgon [typl (NC)

PSMN1RO-40YLD 1.1

PSMN1Ré6-40YLC

PSMN2Ré6-40YS

PH4840S

PSMNS5R8-40YS

PSMNO014-40YS

PSMN2R2-40BS

PSMNA4R5-40BS

PSMN1R5-40PS

PSMN2R1-40PL 168.9

PSMN2R8-40PS

PSMNB8RO-40PS

For the most current product information go to www.nxp.com/mosfets (updated daily!)

Power-SO8 (LFPAK) Design

» Low thermal resistance
» Low electrical resistance

» Low inductance

Two-part leadframe Chip Plastic

—

4

104

Power MOSFETs

Power MOSFETs 55 - 60V . )
types N PO represent new pro ucts

GS —

PH955L 8.3 42

PSMN4R1-60YL

PSMN5R5-60YS

PSMN7R0-60YS

PSMNB8R5-60YS

PSMNO13-60YL

PSMNO30-60YS

PSMNO11-60MS

PHB21NO6LT

PSMN1R7-60BS

PSMNO004-60B

PSMN7R6-60BS

PHB32NO6LT

PHP191NQO6LT

PSMN2R0-60PS

PSMN2R6-60PS

PSMN3R3-60PL

PSMNA4R2-60PL

PSMN7R6-60PS

PSMN2R0-60ES

For the most current product information go to www.nxp.com/mosfets (updated daily!)
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Power MOSFETs

Power MOSFETs 75 - 80V .
types in bold represent new products

GS —

PSMNB8RO0-80YL 8

104

PSMNO010-80YL

PSMNO013-80YS

PSMNO018-80YS

PSMN026-80YS

PSMNO045-80YS

PSMNO08-75B 122.8
PHB29NO8T

PSMN3R3-80BS

PSMN5R0-80BS

PSMN8R7-80BS

PSMNO017-80BS

PSMNOO5-75P

PHP29NO8T

PSMN3R5-80PS

PSMN4R3-80PS

PSMN6R5-80PS

PSMNO012-80PS

PSMN3R3-80ES

PSMN4R3-80ES

For the most current product information go to www.nxp.com/mosfets (updated daily!)
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Power MOSFETs

Power MOSFETs 100V sres i bold
ypes in bold represent new products

Package Type number VRDS_"”,I[:\a/X(]m@Q) I, [max] (A) Qg [typl (nC)
GS —
85

PSMNO012-100YL

=
-y
o
=
=
©o

—
w
©
N
~
ol

PSMNO13-100YSE 100

=
o
o
o
w
u
=
w
S

PSMNO16-100YS

N
o
w
B~
w
S
=

PSMN020-100YS 100

-
o
[}
N
@
W
&
w
w
)

PH20100S

=
o
o
w
~
w
w
o
N
=
o~

PSMNO038-100YL

PSMNO069-100YS

PSMNO75-100MSE

PSMN4R8-100BSE

PSMN7R0-100BS 100 100
PSMN009-100B

PSMNO013-100BS

PSMNO16-100BS 100

PSMNO027-100BS

PSMNO034-100BS 100

PHB18NQ10T

PSMN4R3-100PS

o
o
w
—
N
o
=
~
o

PSMNS5RO0-100PS

o
o
o~
©
=
o
o
-
N
(31

PSMN7R0-100PS

o
o
©
3,
-
o
o
=
=
=

PSMN8R5-100PS

-
o
o
~0
o
@
el
©
N

PSMN9R5-100PS

-
o
o
—
ul
~
(31
e
o

PSMNO015-100P

-
o
o
N
wu
N
~
o~
=

PHP45NQ10T

PSMNO034-100PS 100 345 32 23.8

PSMN4R3-100ES 100 43 120 170

=
o
o
o
©
=
o
o
-
N
w

PSMN7R0-100ES

=
o
o
w
~0
o~
©
w
~0

PSMNO13-100ES

PHT4ANQ10T

PHKD3NQ10T

= - —

o o o

=] ) )

® N — @ © o
5 © & N e @2
w w ar o ~

) S ~ ®© a

N = =
o w & a = =
|m|o|0|0 | m

For the most current product information go to www.nxp.com/mosfets (updated daily!)
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Power MOSFETs Power MOSFETs

Power MOSFETs 105 - 150V Power MOSFETs 200V

R @ R @
e oo e Vg [max] (V) VG::"1[31?IX(]mQ) I, [max] (A) Qs [typ] (NC) Type number Vs [max] (V) VGSDS=“1[£)“\8/X(]mQ) I, [max] (A) Qg [typ] (nC)

LFPAK56; LFPAK56;
Power-508 PSMNO059-150Y 150 59 43 27.9 Power-SO8 PSMN102-200Y 200 102 21.5 30.7
(SOT669) (SOT669)
PSMNO030-1508 1 . 9
DIPAK SMNOS0-130 20 30 253 8 PSMNO057-2008 200 57 39 9
(SOT404) PSMN035-1508 150 35 50 79
PSMNO070-2008 200 70 35 77
PHB45NQ15T 150 42 45.1 32 D?PAK
SO 250 PHB33NQ20T 200 77 327 32.2
pRRAK PSMNO063-150D 150 63 29 55
(SOT428) . PHB20NQ20T 200 130 20 65
PHPASNQI1T 105 25 a7 60 — PSMN130-200D 200 130 20 65
PSMNO15-110P 110 15 75 90 (SOT428)
PHDYNQ20T 200 400 8.7 24
PHP27NQ11T 110 50 27.6 30
PHP23NQ11T 110 70 23 22 PSMN057-200P 200 57 39 9
PHPIENGTIT 1o 7 18 2l PSMN070-200P 200 70 35 77
JLO220LE PSMN6R3-120PS 120 67 70 207.1
(SOT78) TO-220AB
PSMN7R8-120PS 120 7.9 70 167 (SOT78) PHP33NQ20T 200 77 32.7 322
PSMNO030-150P 150 30 55.5 98 PHP20NQ20T 200 130 20 65
PSMN035-150P 150 35 50 79
PHPINQ20T 2 4 7 24
PHP3ONQ15T 150 63 29 55 0 90 0 8
PHP28NQ15T 150 65 285 24
So8
PSMN6R3-120ES 120 67 70 207.1 (50T96-1) PSMN165-200K 200 165 - 40
PPAK
(SOT226)
PSMN7RS-120ES 120 7.9 70 167
For the most current product information go to www.nxp.com/mosfets (updated daily!)
PHK5NQ15T 150 75 5 29
SO8
(SOT96-1)
PSMNO085-150K 150 85 40

PSMN part numbering

a N

For the most current product information go to www.nxp.com/mosfets (updated daily!)

Roson [max] @ Rosor [max] @ 4 T T
HrenTE Yosmad (0 Ves =10V (MQ) | Vg5 =4.5V (mQ) o liEnd] =y Qs [typl (C)
Segment Package type Technology family, e.g. o
PMK30EP -30 19 30 -14.9 * Power silicon max  ghannel *B = D2PAK * C = NextPower L
D= . D= T
’ : 42 22 e :
o PHP225 -30 250 400 B 10 *P = P-channel K =S08 with Soft Recovery) S
PMK50XP -20 - 50 7.9 10 RDSon in mW II;:= ﬁ_lgl;lgg% - E =tNgxt|Zof\/veL L;ve
PHKO4PO2T -16 - 120 -4.66 7.2 +4R0 means 4 mQ max at 25 °C *Y = LFPAK56 Gatle threshold ;%%;irg;i%ns?r orsner
_ voltage
For the most current product information go to www.nxp.com/mosfets (updated daily!) Voltage rating ()I<=L_Jllrl_%iz(?lz) . L =gLogic level
*BVpgs rating M = LFPAK33 + S =Standard level
. . N = QFN2020 * U= Ultra low gate
Mu |t|-ch|p « X = Extremely low
gate
« E =Enhanced logic
Channel Rpson [Mmax] @ \ J
peenme type Vostmaxd V)| y "oV moy | M@ Qe [tyP] (0C)
PHP225 P -30 250 -
PHKD6NO2LT N 20 = 10.9
PHKD13NO3LT N 30 20 10.4
o8 @ PHN203 N 30 30 63
(SOT9é-1) PHN210T N 30 100 34 6
PHC21025 N/P 30 250 - 10
PHKD3NQ10T N 100 90 3 21
PHC2300 N/P 300 6000 - 6.24

For the most current product information go to www.nxp.com/mosfets (updated daily!)
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4 steps to select an automotive MOSFET

High-performance automotive MOSFETs

Select a voltage, e.g. 40 V MOSFET package selection

~

Select k , e.g D?PAK
elect a package, e.g Surface-mount

Through-hold

10220
. » Industry standard
Choose an Ry, from our extensive range > 120 A .
Select a ‘BUK’ type and visit www.nxp.com/automotivemosfets PAK
to download datasheets and models, and order samples b Industry standard
b 120 A
Automotive-grade MOSFET product numbering K /\

Premium performance Space saving

110

/. D2PAK-7 LFPAKS6
A A A » Highest performance » PowerSO8

1 2 S > 100 A
K
Segment ™
‘BUK fi tomoti d D?PAK LFPAK56D 2
or afomerive grade » Industry standard » Dual Power-SO8 S

» 120 A » 40 A per channel
Gate drive TrenchMOS technology P

7 = Standard level
6 = Intermediate level
9 = Logic level

Package:
6 = D2PAK
C = D?PAK-7
2 = DPAK

A = Generation 2
B = Generation 3
C = Generation 4
E = Generation 6

Voltage rating
BVpgs rating

E = [PPAK
5=T0-220

Y = LFPAKS56
K = LFPAK56D

1R5 means R

Rpson in MQ
DSon<1 5mQ
max at 25 °C

All packages are automotive AEC-Q101 qualified
to 175 °C and RoHs compliant

DPAK

» Industry standard
» Proven reliability
» 100 A

SOT223
» Industry standard
» Proven reliability
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footprint for ease of use .

112

D?PAK Family

D?PAK Family - Premium performance SMD products

The NXP D?PAK portfolio is ideally suited for high power
automotive application areas such as powertrain and chassis
& safety. Combining advanced TrenchMOS technology with
high current packaging enables a product that delivers ultra
low on-state resistance and thermal performance within an
industry standard footprint. NXP offers the broadest range of
automotive grade D?PAK across Vg 30V-100V.

Advanced Silicon Technology @ =<« * -,

» Low resistance

PbSnAg soldered die attach @ °** .
» High mechanical reliability
» Pb-Free reflow 245 °C

Industry standard @ << ° -,

POWERTRAIN CHASSIS & SAFETY

» Engine Control » Electric Power Steering (EPS)
» Gearbox/Clutch » Vehicle Stability (ESP)

» Engine Fan » Braking Systems (ABS)

» Electric Vehicle » Electric Parking Brake (EPB)

» Micro-Hybrid drive
» DCDC converters

Fully AEC-Q101 qualified to 175 °C

;0o o @ Multiple stitch bonded source wires

» 190A I; max rating

» High current transient robustness

» Even current sharing

ceecccecc@ Lowestthermal

resistance

‘ecceccc-@ 100% avalanche screened
at high current for low PPM

BODY & SECURITY
» Climate control (HVAC)
» Wiper Systems

I’PAK/TO-220

I2PAK/TO-220 - High performance through-hole products
Providing industry leading performance for through hole
products NXP’s [2PAK/TO-220 portfolio enables the separation
of the electrical and thermal pathways to optimise module
performance. The convenience of the tab for screw mounting
on the TO-220 is complemented by industry standard footprint
and excellent current handling performance. Similarly the [?PAK

Fully AEC-Q101 qualified to 175 °C

can be readily soldered down to form a low resistance path.

Clamp or solder mounting @ ®*

0 . ® Clamp or screw
Advanced Silicon Technology @<, : 2 i
] . o mounting
» Low resistance :

PbSnAg soldered die attach @< =<-°--
» High mechanical reliability
» Pb-Free reflow 245 °C

f ** > @ High current transient robustness

ccccccc@ Low thermal resistance

Separated current @ * ¢ °°
from heat paths

“eec.- @ 100% avalanche screened at

high current for low PPM

MOSFETs

POWERTRAIN CHASSIS & SAFETY BODY & SECURITY

» Engine Control » Electric Power Steering (EPS) » Climate Control (HVAC)
» Engine Fan » Braking Systems (ABS) » Wiper Systems

» Electric Vehicle » Electric Parking Brake (EPB) » Electric Horn

» Micro-Hybrid drive
» DCDC converters
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LFPAKS6
The Power-SO8 that packs a punch

Providing a true alternative to DPAK, NXP's LFPAKS6 portfolio

gives industry-leading performance in a truly iinnovative,

automotive-grade package. Saving a considerable amount of
space compared to traditional DPAK solutions, the LFPAKS56

Fully AEC-Q101 qualified to 175 °C

offers designers flexibility and reliability without compromising

thermal performance.

Copper clip -

.0 *°° @ High current transient robustness

100A |p max rating 04

Wirebond-free — e+ ® Low thermal resistance

low inductance q

cec e+ @ Ultra-low package
resistance

Flexible leads for o

improved reliability ceeccc @ 100% avalanche screened at

. high current for low PPM

Exposed leads for ERRR @ Power-SO8 footprint compatible

easy optical inspection

BODY & SECURITY

» Body control module

» Climate control (HVAC)
» Wiper systems

CHASSIS & SAFETY
» Vertical stability (ESP)
» Braking systems (ABS)

POWERTRAIN
» Engine management
» Gearbox / clutch

» Engine fan » Airbag » Electric windows
» Fuel / water pump » Electric Parking Brake (EPB) > Bleciie mfffens
» Auxiliary valves » Electric seats

» Sunroof

» Lighting
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D1 D1 D2 D2

[1]
1yl

|
st G1I S22 G2

Fully AEC-Q101 qualified to 175 °C

Copper clip technology for @<+,
low Rpsenand high robustness

100% avalanche screened @+« ¢+
at high current for low PPM

Up to 40 A per channel :. o

LFPAK56D footprint comparison

Product

LFPAKS56D
The ultimate dual MOSFET

Packing even more into the Power-SO8 footprint, the
LFPAKS56D fits two MOSFETs into one robust package without
compromising on performance. NXP's cutting-edge copper-
clip technology allows for exceptional current handling,
ultra-low package resistance, and supreme robustness and
reliability. Perfect for situations where space is at a premium,
the LFPAKS56D offers power performance.

vessectc @ Separate drain
connections

.* @ Dual Power-SO8 footprint
compatible

eet @ Flexible leads
for improved
manufacturability,
inspectability, and

reliability
K
L
L
0
()
b=
Pad layout Footprint area
[n] 31 mm?2
(BEEE

62 mm?

140 mm?
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Automotive MOSFETs

Automotive-compliant small-signal MOSFETs

Package

Size (mm)

Pyoe (MW)

Polarity | Configuration | Vs (V) | Vgs (V) I (A)
8 4.7
20
12 6.3
8 0.4
12 3.1
30 5.5
20 3.9
3
3.1
40 20
2.5
4
3.1
4
single 2.1
— 1.5
Q
= 60 20 0.8
S 0.36
z
0.36
0.3
0.3
0.2
1.9
80 20 2.8
1.1
1.5
100 20
1.1
20 8 0.8
30 8 0.4
dual 0.3
60 20 0.36
0.36
6
8
2
4.5
5.7
5.7
20 4.5
12 3.5
4.1
- 238
T:; single A
5 23
O
o 8 0.23
30
20 4.2
40 20 1.5
50 20 0.2
2.2
60 20
0.9
70 20 2.3
20 8 0.55
dual 30 8 0.2
50 20 0.16
20 8 0.73
Compl
P 20 8 0.5
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VGS(th)
min (V)
0.45
0.75
0.6
0.75

— N . .

1.3
13
13
13
13
0.9
0.48

0.8
13
13
13
13
1.3
0.5
0.6

0.48
0.9
0.45
0.5
0.45
0.75
0.75
0.75
0.75
0.75
0.75
0.75

0.5
0.6
1.1
0.5
0.5

VGS(th)
max (V)

1.25
1.1
1.25
25
25
2.5
25
25
27
27
27
27
2.7
2.7
1.5
1.6
25
25
1.5
2.7
2.7
2.7
2.7
2.1
0.95
1.1
25
1.6
1.5
0.95
11
0.95
1.25
1.25
1.25
1.25
1.25
1.25
1.25
13
1.1

25
2.1

13
1.1
2.1
0.95
13

t., typ
(ns)
8.2
16
26
9
8
6.3
6
14
45

1"
15
17
7.9
1
15

53
49
6.1

24

48
49
24
10
48

ttyp | Qo typ

(ns)

395
44
88
19
33

14.1
11
14

135
33

10.5

15.9
13

10.2
13
58
19
60
36
9.5
15

9.3
10.2
117

152
103
73

117
152

6.2
9.9
0.52
2.9
12.6
6
3.6
24
7.5
12.7
6.2
5.9
3.9
2.4
0.72
0.6
0.5
1.09
0.39
4.8
9.9

4.5
29
0.45
0.52
0.5
0.6
0.72
15.6

14.7
15
11.5
11
8.5
8.7

52

3.4
0.55
12.8
4.7
0.26

0.76
0.55
0.26
0.45
0.76

N RN = DD NN NN = = DN DN

17
30
54
65
95
42
46
72
96
176
300
900
1000
1000
1100
2700
175
80
345
285
527

1000
1000
900

son LYP ) @ Vs
24 29
16 24
1000 1400
55 72
22 -
39 -
70 -
88 -
120 -
48 -
52 -
85 -
108 -
196 -
332 -
1000 -
1100 1400
1300 -
1300 -
3000 4000
195 -
92 -
390 -
300 -
555 -
380 620
1000 1400
1300 -
1100 1400
1000 -
37 45
100 155
27 38
27 39
41 56
28 42
48 71
48 72
67 99
70 101
100 155
2800 5300
47 -
220 .
6000 .
110 -
241 .
177 -
670 1200
2800 5300
6000 -
290 420
670 1200

40

2000

1100
2000

59
210
50

1800

600
1800

Automotive MOSFETs

SOT223

1700

PMT280ENEA
PMTS60ENEA

PMT200EPEA

SOT457
(SC-74)

65x35x1.65 29x1.5x1.0

600

PMN28UNEA

PMN25ENEA

PMN55ENEA

PMN120ENEA
PMN230ENEA

PMN40UPEA

PMN27XPEA
PMN42XPEA

PMN30XPEA
PMN48XPA

PMN70XPEA

PMNSOEPEA

PMN100EPEA
PMN240EPEA

SOT363
SOT23 (SC-88)

&b

SOT323
(SC-70)

DFN-
SOT666 2020MD-6
(SOT1220)

types in bold represent new products

DFN2020-6
(SOT1118)

DFN1010D-3
(SOT1215)

DFN1006-3
(SOT883)

29x13x1.0 20x1.25x0.9520x1.25x0.95 1.6x1.2x0.55 2.0x2.0x0.65 20x20x0.65 1.1x1.0x0.37 1.0x0.6x0.5

250

PMV28UNEA
PMV20XNEA
NX3008NBK

PMV25ENEA
PMV50ENEA
PMV100ENEA
PMV65ENEA
PMV130ENEA

PMV55ENEA

PMV120ENEA
PMV230ENEA
PMV450ENEA
BSS138P
BSS138BK
2N7002BK
2N7002CK
BSS138AKA

NX2301P
PMV27UPEA

PMV30XPEA
PMV48XPA

PMV65XPEA

PMV100XPEA
NX3008PBK
PMVS0EPEA
PMV250EPEA
BSS84AK
PMV100EPEA
PMV240EPEA

300 200 300 1250
PMPB20XNEA
NX3008NBKW
PMPB55ENEA
PMPB85ENEA
BSS138PW
BSS138BKW
2N7002BKW

PMPB215ENEA
PMPB95SENEA

PMDT290UNE

NX3008NBKS NX3008NBKV

2N7002BKS
BSS138BKS
BSS138PS
NX3008PBKW
BSS84AKW
PMDT670UPE
NX3008PBKS NX3008PBKV
BSS84AKS BSS84AKV
PMGD290UCEA

1250 1000 250
PMDPB56XNEA
2N7002BKM
PMXB360ENEA

2
L
L
(72]
o)
=

BSS84AKM

117



Automotive MOSFETs

30V N-channel automotive TrenchMOS

types in bold represent new products

. th(j'mb)
Package name Type number Vo [max]
[max] [V] (K/W]

BUK9Y07-30B 6

BUK9Y11-30B

BUK9Y22-30B

BUK7K5R1-30E

BUK9KS5R1-30E

BUK962R8-30B

BUK763R4-30B

BUK9607-30B

BUK9214-30A

BUK952R8-30B

BUK7507-30B

For the most current product information go to www.nxp.com/mosfets (updated daily!)

Automotive TrenchMOS part numbering

o Jirofl o OB

~

~

BUK

Segment
TrenchPlus features
* "BUK’ for automotive grade
* C=G-D and G-5clamps
+ E = ESD protection
Gate drive * R = Gate resistor
+ 7 = Standard level * T = Temperature sensor
* 6 = Intermediate level * | =Current sensor
* 9 = Logic level * L =Linear mode
TrenchMOS technology
Package + A= Generation 2
“h= D;PAI( * B = Generation 3
* C=DPAK-7 + C=Generation 4
» 2 =DPAK * E= Generation 6
* E = IPAK :
.5-70-220 Voltage rating
« ¥ = LFPAKS6 * BVpgs rating
* K = LFPAKS6D
RDSon in mQ
* 1R5 means RDSon <1.5 mE2
max at 25 °C
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Automotive MOSFETs

40V N-channel automotive TrenchMOS — Part |

RDScn RDSon ID R Ry

Vps [max] [max] [max] thEmP)

Package name Type number [max] [V] @10V @5V @ 25 °C [[;2/?;\(,]]
[mQ] [mQ] [A]

BUK9Y3R0-40E

BUK9Y3RS5-40E

BUK7Y4R4-40E

BUK7Y7R6-40E

BUK7Y08-40B

BUK9Y14-40B

BUK7Y13-40B

BUK7Y21-40E

BUK9Y29-40E

BUK7Y29-40E

BUK9K6R2-40E

BUK7K6R8-40E

BUK7K8R7-40E

BUK7K18-40E

BUK7K25-40E

BUK762R0-40E

BUK762Ré6-40E

BUK963R2-40B

BUK763R1-40B

BUK9604-40A

For the most current product information go to www.nxp.com/mosfets (updated daily!)

MOSFETs
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Automotive MOSFETSs

40V N-channel automotive TrenchMOS — Part 2

Rin
th(j-mb)
VDS

[max]
[K/W]

Package name Type number

For the most current product information go to www.nxp.com/mosfets (updated daily!)

[max] [V]

BUK764R0-40E

BUK7604-40A

BUK9606-40B

BUK9609-40B

BUK7608-40B

BUK761R7-40E

BUK7208-40B

BUK752R3-40E

BUK753R1-40E

BUK954R4-40B

BUK755R2-40B

BUK758R3-40E

BUK7E1R8-40E

BUK7E2R3-40E

BUK9E04-40A

BUK7E8R3-40E
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Automotive MOSFETs

55 - 60V N-channel automotive TrenchMOS — Part |

RDScn RDSon ID R Ry

Vps [max] [max] [max] thEmP)

Package name Type number [max] [V] @10V @5V @ 25 °C [[;2/?;\(,]]
[mQ] [mQ] [A]

BUK9Y12-55B

BUK9Y19-55B

BUK9Y40-55B

BUK7Y4R8-60E

BUK9Y7R2-60E

BUK7Y7R2-60E

BUK7Y8R7-60E

BUK7Y15-60E

BUK7Y25-60E

BUK7Y43-60E

BUK7Y59-60E

BUK9K12-60E

BUK9K13-60E

BUK9K17-60E

BUK9K35-60E

BUK9K52-60E

BUK764R0-55B

BUK9606-55A

BUK7606-55A

BUK7607-55B

For the most current product information go to www.nxp.com/mosfets (updated daily!)

MOSFETs
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Automotive MOSFETSs

55 - 60V N-channel automotive TrenchMOS — Part 2

. th(j'mb)
Package name Type number Vo [max]
[max] [V] (K/W]

BUK7608-55A 8

BUK7610-55AL

BUK7611-55B

BUK9616-55A

BUK7620-55A

BUK7624-55A

BUK7628-55A

BUK7635-55A

BUK7675-55A

BUK762R4-60E

BUK762R6-60E

BUK763R1-60E

BUK763R9-60E

BUK764R4-60E

BUK766R0-60E

BUK768R3-60E

BUK7613-60E

BUK9212-55B

BUK7212-55B

BUK7215-55A

For the most current product information go to www.nxp.com/mosfets (updated daily!)
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Automotive MOSFETs

55 - 60V N-channel automotive TrenchMOS — Part 3

RDScn RDSon ID R Ry

Vps [max] [max] [max] thEmP)

Package name Type number [max] [V] @10V @5V @ 25 °C [[;2/?;\(,]]
[mQ] [mQ] [A]

BUK7219-55A

BUK9225-55A

BUK7230-55A

BUK7237-55A

BUK9277-55A

BUK92150-55A

BUK954R2-55B

BUK7506-55A

BUK7507-55B

BUK7509-55A

BUK9512-55B

BUK9514-55A

BUK7516-55A

BUK7528-55A

BUK7535-55A

BUK7575-55A

BUK954R8-60E

BUK9E06-55A

BUK7E2R6-60E

BUK7E4R6-60E

For the most current product information go to www.nxp.com/mosfets (updated daily!)

MOSFETs
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Automotive MOSFETSs

75 - 80V N-channel automotive TrenchMOS

Rin
th(j-mb)
Vbs

[max]

[max] [V] (K/W]

BUK9Y19-75B

BUK9Y30-75B

BUK9Y58-75B 20.73

BUK9Y8RS-80E

BUK9Y11-80E

BUK7Y14-80E

BUK7Y25-80E

BUK7Y41-80E

BUK7Y72-80E

BUK7Y98-80E

BUK7606-75B

BUK7609-75A

BUK9616-75B

BUK763R8-80E

BUK764R2-80E

BUK769R6-80E

BUK7214-75B

BUK9226-75A

BUK9506-75B

Package name Type number
- e

For the most current product information go to www.nxp.com/mosfets (updated daily!)
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Automotive MOSFETs

100V N-channel automotive TrenchMOS — Part |

types in bold represent new products

RDScn RDSon ID R Ry

Vps [max] [max] [max] thEmP)

Package name Type number [max] [V] @10V @5V @ 25 °C [[lr:/?l)\(l]]
[mQ] [mQ] [A]

BUK9Y12-100E

BUK9Y15-100E

BUK9Y19-100E

BUK9Y22-100E

BUK9Y38-100E

BUK9Y53-100B

BUK9Y65-100E

BUK9Y104-100B

BUK9Y113-100E

BUK9Y153-100E

BUK7K29-100E

BUK7K32-100E

BUK7K45-100E

BUK7K89-100E

BUK7K134-100E

BUK765R0-100E

BUK768R1-100E

BUK9610-100B

BUK7613-100E

BUK9615-100A

For the most current product information go to www.nxp.com/mosfets (updated daily!)

MOSFETs
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Automotive MOSFETs

|00V N-channel automotive TrenchMOS — Part 2

types in bold represent new products

Quick learning videos

Packa Vos )
ge name Type number [max] [V] [[Be\al);]]
BUK7620-100A 100 20 63 075
BUK7626-100B 100 26 49 0.95
BUK9628-100A 100 27 28 49 0.9
BUK9629-100B 100 27 29 46 0.95
BUK7628-100A 100 28 47 09
BUK7631-100E 100 31 34 1.56
BUK7635-100A 100 35 41 1
D?PAK
Eomizy ﬁ SUITESTIO0 1% % o ! 15 Introduction to clip-bonding technology ~ What is LFPAK? LFPAK Power-SO8 vs. DPAK
BUK9640-100A 100 3 40 39 093 www.nxp.com/quicklearning www.nxp.com/quicklearning41 www.nxp.com/quicklearning18
BUK7640-100A 100 40 37 1.1
BUK9660-100A 100 58 60 26 1.4
BUK7660-100A 100 60 26 1.4
BUK9675-100A 100 72 75 23 15
BUK7675-100A 100 75 23 15
BUK96180-100A 100 173 180 11 238
BUK7227-100B 100 27 48 0.95
BUK9230-100B 100 28 30 47 0.95
NextPower Cordless MOSFETs for Next Power Live!l MOSFETs for NextPowerS3 MOSFETs
DPAK @% BUK7240-100A 100 386 40 3 13 battery-powered tools HOT SWAP and Power over Ethernet for DC/DC buck regulators
PO BUK7240-100A 100 40 34 13 www.nxp.com/quicklearning28 www.nxp.com/quicklearning29 www.nxp.com/quicklearning32
BUK9275-100A 100 72 75 217 1.7
BUK7275-100A 100 75 21.7 17
BUK755R4-100E 100 52 120 043
BUK9510-1008 100 97 10 75 05
BUK7510-1008 100 10 75 05
BUK9515-100A 100 14.4 15 75 0.65 E
BUK7515-100A 100 15 75 05 8
=
BUK9520-1008 100 183 20 6 075 Reverse recovery and diode leakage Power MOSFET operation in Single-shot avalance ruggedness
EIUR20-100A ey 7 40 €8 075 in SMPS Linear Mode www.nxp.com/quicklearning35
Is%-ggﬁ)B BUK7520-100A 100 20 63 075 www.nxp.com/quicklearning33 www.nxp.com/quicklearning34
BUK7526-100B 100 26 49 095
BUK9529-100B 100 27 29 46 095
BUK7528-100A 100 28 47 09
BUK9535-100A 100 34 35 41 1
BUK7535-100A 100 35 4 1
BUK9575-100A 100 72 75 23 15
BUK7575-100A 100 75 23 15 fom——— -

Power MOSFETs and thermal modelling MOSFETs for Power-over-Ethernet (PoE)
('25@1'.‘226) BUK7ES5R2-100E 100 5.2 120 043 www.nxp.com/quicklearning43 PSE applications
www.nxp.com/quicklearning36

For the most current product information go to www.nxp.com/mosfets (updated daily!)
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TrenchPLUS MOSFETs TrenchPLUS MOSFETs
TrenchPLUS is a range of standard MOSFETs with additional sensors to implement cost-effective protection features, thus

i i i i I i I i S f _ i k
protection features, such as current and temperature sensing eliminating the need to design with protected power devices. All the cecee pRcess

components, overvoltage clamps, and gate-protection (ESD) diodes. standard products listed below offer one or more “PLUS" features.

7-pin D?PAK 5-pin D?PAK TO220AB 5-pin TO220

The system microcontroller can use data gathered from these Custom versions can be developed for high-volume applications. (SOT427) (SOT426) (SOT780C) (SOT263B-01)

Surface-mount package Leaded package

7-pin D?PAK 5-pin D?2PAK TO220AB 5-pin TO220
(SOT427) (SOT426) (SOT78C) (SOT263B-01)

Rpson (Max) @ 10 V (mQ)
Temperature sensing
Current sensing

Gate source clamps
Gate drain clamps

Gate resistor

‘!,. 4 : -

74
10.0x 15 x 4.5 10.0 x 15.0 x 4.5 15.0 x 10.0 x 4.5 10.0 x 19.0 x 4.5

Rpson (Max) @ 10 V (mQ)
I (max) @ 25 °C (A)
Temperature sensing
Current sensing

Gate source clamps
Gate drain clamps

Gate resistor

BUK7L06-34ARC

34 6 75 0 . .

Automotive TrenchPLUS part numbering

Overvoltage Temperature /
clamp y sensor "

Input resistor

MOSFETs

Segment

TrenchPlus features

* C=G-D and G-5 clamps
* E = ESD protection

* R = Gate resistor

* T = Temperature sensor

= 'BUK’ for automotive grade

Gate drive
* 7 = Standard level

* 9 = Logic level * | =Current sensor
+ L=Linear mode
. . TrenchMOS technology
ate-protection Package i
ESD) diodes : * A= Generation 2
(ESD) di C = 7-pin D’PAK * B = Generation 3
1 = 5-pin D*PAK
9 =5-pin T0220 Voltage rating
* BV, rating
Rpgonin mQ
* 10meansR_,

Con

N -
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The next generation of packaging

DFN / DSN packages — high performance on a smaller footprint

100% solderable side pads Heat sink at die pad
» Improved electro-thermal behaviour » For high power on a small footprint
» For visual solder inspection » Enabling smaller designs

Packages

Package details and packing methods 132

Package details and packing methods SMD 132

Package details and packing methods WLCSP 135

Packing details glass diodes, single ended and through hole packages 136

Package cross reference 137

Package cross reference list 137

Package cross reference matrix 141

ERRle=tlp=ck ges Packing methods 143

» Outline down to 0.4 x 0.2 mm Tape and reel pack for SMD and WLCSP packages 143
» Height down to 0.12 mm c :

b For ultra-compact and slim designs Product orientation (tape and reel pack) 144

Minimized outline drawings and reflow soldering footprint 146

True power packages for smart efficiency — with solid wireless-clip design

The miniaturization of power

» Only 1 mm in height

» Excellent electro-thermal behavior
» For high-temperature use (175 °C)

FlatPower: CFP15 (SOT1289) LFPAK56/56D (SOT669 / SOT1205)
CFP5 (SOD128) / CFP3 (SOD123W) » Same performance as DPAK, on a much
» Same performance as SMA / SMB smaller footprint

on a much smaller footprint




Package details and packing methods Package details and packing methods

Package details and packing methods SMD — Part |

Package details and packing methods SMD — Part 2

Package details Package details

132

Packing quantity and ordering code (' Packing quantity and ordering code C ending)
Package size Packing method di Reell 9 Y 3 Package size Packing method di Reel. S Y 9 =
Pack I h Package and tape imension Package I xwx h and tape imension
ackage (I x w x h) Is] P! (dxw) g ( ) P (d x w)
(mm) dimension i) (mm) dimension (i) S
©
DSN0402-2 - 2 mm pitch, 8 mm 4 mm pitch. 8 mm
(SOD992) 0.4x0.2x0.12 0.25 — tapepand 2l 180x 8 -315 = epand real 180 x 8 -115
SOT323 P
DSN1006-2 @603 | @ 2mmpitch, 8mm g0 o 3 SC70)  2Ox125x035 065 4 mm pitch. 8 mm
1.0x0.6 x 0. .65 180 x -315 a 286 x 8 -135
(SOD993) @ tape and reel tape and reel
DOD%g”  10x06x03 055 @ 2 Tar;epiﬁz oam - 1g0xs -315 SOT663  12x1.6x055 05 @ 4 Targep'atrfg 8mm  1g0x8 15
DFN1006-2 2 itch. 8 )
(SODB82) 10x06x048 065 & Ta'gg’;r‘;d oo™ 180x8 -315 (leg’/?é(gg 19445510 127 8 Wgwpglé%hd :ezerlnm 180 % 12 15
DFN1006D-2 7 B 2 mm pitch. 8 mm
KOy 10x06x037 o5 (4] U B0 G 315 9 Ta’gepgrfz Bmm  1g0x8 215
SOT143B 29%x1.3x1.0 1.9
DFN1608D-2 2 mm pitch. 8 mm A@
1.6x0.8x037 0.94 & 180x8 -315 4 itch. 8
(50D 1608) s =4 |y : mmpichSom  286x8 235
DSN1608-2 2 mm pitch. 8 mm
SOD9ss  16x08x037 094 im 2TmPRCL O EDE il o3 e mt;“pg';hd 12mm 18012 115
DFN1608-2 2 mm pitch. 8 mm Sc73 65x35x165 23 @@
CODos,  16x08x0.25 0.885 &y RIS 180x 8 -315 (5C-73) 8 mm pitch. 12mm 335, 4, S
ape and reel
DSN0603-2 & 5 2mm pitch. 8 mm y
(SOD962) 0.6x0.3x0.3 0.4 t\g] tape and reel 180 x 8 315 4 Tampeplat::z rBeé‘?m 180 x 8 115
4 mm pitch. 8 mm 180 x 8 15
t d reel X - 4 mm pitch. 8 mm _
SODBOC  35x15x1.5 Qy S SOT353 tape and reel 2868 13
(MiniMeff P ammptch 8mm 55, 3 O3 20x125x095 045 @ e
tape and ree mm pieh. oMM - 180x 8 -125
tape and reel
SOD123F  2.6x1.6x 1.1 @ & Tafgepgﬁg Smm - 180x8 115 4 m: S O
‘ o h. tape and reel 286x 8 -165
(SODF1P23W) 2.6x1.7x1.0 @ 4 Targepgﬁd rigllm 180x 8 -115 2 mm pltcz 8 nl'\m 180 x 8 315
tape and ree
(SSEFJSZS) 3.8x25x1.0 @ ¢ rr;ampglgihd :eZerlnm 180 x 12 -115 SOT663 1:6x1.2x055 03 4 mm pitch. 8 mm
tape and reel 1805 =113
4 mm pitch. 8 mm 180 x 8 115
tape and reel DEN1010-6 1 0x1.0x048 035 A EiEh Bmm | e 132
(SOT891) tape and reel
SOD3Z3 17x1.25x0.95 @ G i O T | 135
(SC-76) tape and reel DEN1010B-6 1 1. 10,037 035 4mm pltclc’\i 8mm 150, o
(SOT1216) . . ) ) tape and ree -
10 reels in one box 286 x 8 -135 a —
mm pitch. 8 mm
DFN1410-6 tapepand reel 160 =118
ORI a b a 180x 8 -115 (SOT886) 1.45x1.0x0.48 0.5 @g a —
mm pitc mm mm pitcl mm
(SC-90) 1.7x1.25x0.7 @ tapepand reel tapepand reel 180x 8 -132
286 x 8 135 DEN1616:6 : 4 h.8
/= mm pitcl mm
P — QoTi1g)  1exilexoas 05 ) ATmPNeh 8% 180 x 8 -115
180 x 8 -315
tape and reel
180x 8 -115
.
i 1.2x0.8x0.6 @ 4 Ta”;ep'a‘rfg Bmm - 180xs8 115 I(Dch')\sz?g?a()) 20x20x062 065 (i 4 ”&?5252 g
-184
4 mm pitch. 8 mm
tapepand reel A 1% DFN2020D-6 /77 4 mm pitch, 8 mm
il 58x43x078 213 () 8mmpich 12mm 350, 4y 146 139 SOTii1gD)  20%20x062 065 L tape and reel 1808 18
(SOT1289) HREIRL, : /" tapeand reel
180x 8 -115
D2PAK L_ 16 mm pitch. 24 =,
(sOT404 ~ 10x96x43 508 @ mm tape and reel | 330%24 s DFNZ020MD  20x20x062 05 Lo 4 P 2
DFN1006-3 & = 2mm pitch. 8 mm =125
(SOT883) 1.0x0.6x0.48  0.65 E’ tapepand el 180x 8 -315 s =
mm pitch. 8 mm
DFN1006B-3 /7 = 2mm pitch. 8 mm t o e 180 x 8 -115
GOTssss)  10x06x037 065 (o) ZHAPEG AT 180x8 -315 ape and ree
4 mm pitch. 8 mm
DFN1010D-3 4 mm pitch. 8 mm t & el 286 x 8 -135
(SOT1215) 1.1x1.0x0.37 0.75 @ tapepand el 180 x 8 -115 S(Sog:)égf 20x125x095 065 @ ape and ree
4 mm pitch. 8 mm
DFN2020-3 4 mm pitch. 8 mm 180x 8 -125
SOTI061) ~ 20x20x062 13 @ tapepan 4 rool 180 x 8 -115 tape and reel
4 mm pitch. 8 mm
DFN2020D-3 4 mm pitch, 8 mm 286 x 8 -165
(SOT1061D) 2.0x2.0x0.62 1.3 @ tapepand el 180x8 -115 tape and reel
4 mm pitch. 8 mm
G 66x61x23 457 [ 8 "{;“pg'g%hd 1omm - 330x16 118 el 180x8 15
4 mm pitch. 8 mm
E 1808 -215 ST A e ABE =k
4 mm pitch. 8 mm (SC-74) 29x1.5x1.0 0.95 g@
tape and reel 4 mm pitch. 8 mm 180x 8 125
SOT23 29x13x1.0 0.95 Q@ 286 x 8 -235 tape and reel X .
0
4 h.
10 reels in one box 180x 8 -185 Tan;eplatrfd rzer?m A = g)
V]
8 mm pitch. 12 mm 2 mm pitch. 8 mm . £
tapz and reel e 12 A1 SO B RO 05 @ tape and reel 180x8 315 8
O X 1.2X 0. . o
8 mm pitch. 12 mm 4 mm pitch. 8 mm :
SOT89 I tapFe) and reel SRS =135 tape and reel B2t lits
(5C-62) GoRZonls | ke %{? 8 mm pitch. 12 DFN2111-7 “o 4mm pitch, 8
- mm pitc mm Tobie mm pitch, 8 mm
tapg o ree] 180 x 12 -146 SOT1358) 21x1.1%05 | 1.3 | @qgg tapepand ool 180 x 9 471
8 mm pitch. 12 mm D2PAK-7 A 16 itch, 24
tapz and reel 180x 12 -147 (SOT428) 10x15.3x4.3 . ‘QA\ mmTan;ep;r?d reel 330x24 X
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Package details and packing methods

Package details and packing methods SMD — Part 3

Packing ity and ordering code (12NC ending)

Package size Packing method n .
Package (I x w x h) pitch Package and tape dimension
di (d x w) =] o | o
imension =
(mm) =]

4 mm pitch. 8 mm
tapepand reel 1605 =11

Reel

tape and reel

8 mm pitch. 12mm 154, 15 115

4mmp|tch 8 mm 180 x 8 118
tape and reel
-132

tape and reel
4 mm pitch. 8 mm 180 x 8 -115

8 mm pitch. 12 mm 330 % 12 518
tape and reel -471

o

N

4 mm pitch. 8 mm
tape and reel

4 mm pitch. 12 mm 180 x 12 132
tape and reel

IS

8 mm pitch. 12 mm 330x12 118
tape and reel

8 mm pitch. 12 mm 330 x 12 118
tape and reel
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Package details and packing methods

Package details and packing methods WLCSP

Basic Type Length x width x height # of balls i Package name

WLCSP6

IP3319CXé 1.34x0.95x0.57 6 0.4

1P4340CX15 1.56 x 1.56 x 0.47 15 0.4 WLCSP15

PEMI6CSP-RW 2.36x1.05x0.61 15 0.4 WLCSP15

PMCM440VNE 0.78 x0.78 x 0.35 4 0.4 WLCSP4

PMCMé650VNE 1.48 x 0.98 x 0.35 6 0.5 WLCSP6

PMCM4401VPE 0.78 x 0.78 x 0.35 4 0.4 WLCSP4

EELER

(%]
Q
(9}
©
-
[¥)
©
o
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Package details and packing methods

Packing details glass diodes, single ended and through hole packages

Package

Packing method and tape/reel/tube dimensions

Ordering code
(12 NC ending)

Packing quantity

Package cross reference

Package cross reference list — Part |

Pins/
S -

pQFN-10L DFN2510A-10 (SOT1176) 10

pQFN-2L DFN1006-2 (SOD882)

Toshiba DSN0402-2 (SOD992)

CMAK/ CMPAK Renesas SOT323

CMPAK-5(T) Renesas SOT353

Toshiba SOT143B

CST3 Toshiba DFN1006-3 (SOT883)

CTS2 (fSC) Toshiba DFN1006-2 (SOD882)

D?PAK ON Semi D?PAK (SOT404)

D?PAK 3 ON Semi D?PAK (SOT404)

DFN1006-3 Diodes Inc. DFN1006-3 (SOT883)

DFN1411* Diodes Inc. DFN1010D-3 (SOT1215)

DPAK ON Semi DPAK (SOT428)

DSN2,0.6x0.3 ON Semi DSN0603-2 (SOD962)

DSN2, 1.0x 0.6 ON Semi DSN1006-2 (SOD993)

DSN2, 1.0x 0.6 ON Semi DFN1006D-2 (SOD882D) 2

EMD2 Rohm SOD523

EMDS/EMT5 Rohm SOT665

EMT3 Rohm DFN1006-3 (SOT883)

EMT3F* Rohm DFN1006-3 (SOT883)

EMTS/EMD5 Rohm SOTé665

EMT6/EMD6/WEMTé Rohm SOTé66

ES6 ESV Toshiba SOT666

Toshiba DFN1006-3 (SOT883)

Toshiba SOTé666

Types with * show footprint compability only

Competitor

FS6* Toshiba DFN1010B-6 (SOT1216)

HUML2020L8 (Dual) Rohm DFN2020-6 (SOT1118)

KMD2 Rohm DFN1608D-2 (SOD1608)

LFPAK Renesas LFPAK (SOT669)

Renesas SOD80C

LLP1006-2L Vishay DFN1006-2 (SOD882)

LLP1006-2M Vishay DFN1006-2 (SOD882)

LLP75- Vishay DFN1616-6 (SOT1189)

LPTS/LPDS Rohm D?PAK (SOT404)

Micro 3 Int. Rectifier SOT23

MiCRO FOOT 0.8 x 0.8* Vishay DFN1010D-3 (SOT1215)

MICRO FOOT 1 x 1.5% Vishay DFN1010D-3 (SOT1215)

MiCRO FOOT 1 x 1* Vishay DFN1010D-3 (SOT1215)

MicroFET Fairchild DFN2020MD-6 (SOT1220) 6

MiniMelf Diodes Inc. SOD80C

MiniMelf Vishay SOD80C

MPAK Renesas SOT23

MPAK-4R Renesas SOT143B

PG-TD SON-8 Infineon LFPAK (SOT669)

PMDU Rohm SOD123W

PowerDI123 Diodes Inc. SOD123W

PowerDi5 Diodes Inc. CFP15 (SOT1289)

PowerFLAT (6 x 5) LFPAKS6D (SOT1205)

PowerPAK SC-70 Vishay DFN2020MD-6 (SOT1220)

Packages




Package cross reference

Package cross reference list — Part 2

Pins/
Competltor -

PowerPAK SC706L Vishay DFN2020-3 (SOT1061)

PowerPAK SC-75* Vishay DFN2020MD-6 (SOT1220) 6

PowerPAK SO-8 Vishay LFPAK (SOT669)

Vishay SOT96

SC59 Diodes Inc. SOT23

ON Semi SOT323

SC-70
___-

SC70-3 Vishay SOT323

SC70-5L Semtech SOT353

SC70-6 SOT363

SC70-6L Semtech SOT363

SC-74 TSOP-6 ON Semi SOT457

SC75 ON Semi DFN1006-3 (SOT883)

SC-75 Semtech DFN1006-3 (SOT883) 3

SC-75A Vishay DFN1006-3 (SOT883)

SC-88 ON Semi SOT363

SC-88A ON Semi SOT353

SC-89 Semtech SOT666

SC89-3 ON Semi DFN1006-3 (SOT883)

SC89-6 Vishay SOT666

SC89-6 Fairchild SOT666

S-Flat Toshiba SOD123F

SLP0402P2X3 Semtech DSN0402-2 (SOD992)

SLP1006P2T Semtech DFN1006D-2 (SOD882D)

SLP1006P3T Semtech DFN1006B-3 (SOT883B)

Types with * show footprint compability only

138

Pins/
Competltor -

SLP1610N2 Semtech DFN1608D-2 (SOD1608)

SLP1610P4 Semtech DFN2520-9 (SOT1333)

SLP1713P8 Semtech DFN1714-8 (SOT1166)

SLP2010P8T Semtech DFN2110-9 (SOT1178)

SLP3313P16 Semtech DFN3314-16 (SOT1168)

SMA flat SOD128

SMD0402 Rohm DSN0402-2 (SOD992)

SMDé/SMZ6 Rohm SOT457

S-Mini Toshiba SOT23

SMPAK Renesas DFN1006-3 (SOT883)

SMT3 Rohm SOT23

SMT6 Rohm SOT457

SO-8 FL ON Semi LFPAK (SOT669)

SOD-123-FL ON Semi SOD123F

SOD323 Infineon SOD323

SOD323 Semtech SOD323

SOD-323 Diodes Inc. SOD323

SOD523 Diodes Inc. SOD523

SOD523 Semtech SOD523

SOD-523 SOD523

SOD882T DFN1006D-2 (SOD882D)

SOIC-8 NB ON Semi SOT96

SON 3x3* Texas Instruments DFN2020MD-6 (SOT1220)

SOP-8 Renesas SOT96

SOT 143 Infineon SOT143B

Package cross reference

Package cross reference list — Part 3

Pins/
S -

SOT 143 Semtech SOT1 43B

SOT223 Vishay SOT223

SOT223 Fairchild SOT223

SOT223 Diodes Inc. SOT223

SOT-223 Diodes Inc. SOT223

SOT23 SOT23

SOT23 Semtech SOT23

SOT23 SOT23

SOT-23 ON Semi SOT23

SOT23-3 Diodes Inc. SOT23

SOT23-3 ON Semi SOT23

SOT23-5 Diodes Inc. SOT457

SOT23-6 SOT457

SOT23-6L Semtech SOT457

SOT23F Diodes Inc. SOT23

SOT323 Infineon SOT323

SOT323 Fairchild SOT323

SOT-323 SOT323

SOT353 Vishay SOT353

SOT363 Infineon SOT363

SOT-363 Diodes Inc. SOT363

SOT523F Fairchild DFN1006-3 (SOT883)

SOT563 Diodes Inc. SOT666

SOT563-6 ON Semi SOTé666

Types with * show footprint compability only

Pins/
Competltor -

SOTé66 Infineon SOT666

SOT723-3* ON Semi DFN1010D-3 (SOT1215)

SOT89 Diodes Inc. SOT89

SOT89-3L Diodes Inc. SOT89

SOT963* Diodes Inc. DFN1010B-6 (SOT1216)

SS CSP2 Toshiba DFN1006-3 (SOT883)

Toshiba DFN1006-3 (SOT883) 3

SSOT6 Fairchild SOT457

SST3 Rohm SOT23

ST01005 DSN0402-2 (SOD992)

T0263 Diodes Inc. D2PAK(SOT404)

Thin PowerPAK SC70 Vishay DFN2020MD-6 (SOT1220)

Thin PowerPAK SC-70 Vishay DFN2020MD-6 (SOT1220) 6

TO-220S Renesas D?PAK (SOT404)

TO-252 (MP-3ZK) Renesas DPAK (SOT428)

TO-252, TO-252 reverse Vishay DPAK (SOT428)

TO-263 3-lead Vishay D?PAK (SOT404)

TSLP-2-1 Infineon DFN1006-2 (SOD882)

MSLP-3-1,-15 Infineon DFN1006B-3 (SOT883B)

TSLP-9-1 Infineon DFN2510A-10 (SOT 1176) 10

TSMTS* Rohm SOT457

TSNP-2-2 Infineon DFN1608D-2 (SOD 1608)

TSOP6 SOT457

TSOP-6 Renesas SOT457

TSSLP-2-1 Infineon DSNO0603-2 (SOD962)

Packages
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Package cross reference

Package cross reference list — Part 4

. Pins/

TSSOPZO Renesas SOT360

TUMT3 Rohm SOT323

DFN2020-6 (SOT1118)

TUMTé* Rohm

UDFN 1.7 x 1.35, 0.4P ON Semi DFN1714U-8 (SOT983)

UDFN 102.5x 2 ON Semi DFN2520-9 (SOT1333)

UDFN12, 2.5 x 1.35, 0.4P ON Semi DFN2514-12 (SOT1167)

U-DFN2020-6 Diodes Inc. DFN2020MD-6 (SOT1220)

UDFN2020-6 Type E Diodes Inc. DFN2020MD-6 (SOT1220)

UDFNé6 Toshiba DFN2020-6 (SOT1118)

UDFN-6 WDFN6 ON Semi DFN2020MD-6 (SOT1220)

UDRN 16 4 x 2 ON Semi DFN4020-14 (SOT1334) 14

UF6/ USV/ US6 Toshiba SOT363

UMD2 Rohm SOD323F

UMDS/UMT5 Rohm SOT353

UMLP 1.6 x 1.6* Fairchild DFN2020MD-6 (SOT1220) 6

UMT3F* Rohm SOT323

UMT6 Rohm SOT363

UPAK (SOT89) Renesas SOT89

Toshiba SOT363

Toshiba SOD323

Toshiba SOT323

Toshiba SOT363

VESM* Toshiba DFN1010D-3 (SOT1215)

VML1006 Rohm DFN1006-3 (SOT883) 3

Types with * show footprint compability only
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. Pins/

VM NZ* Rohm DFN1 006D 2 (SOD882D)

VMT3* Rohm DFN1010D-3 (SOT1215) 3

Toshiba SOT457

WDFN 10 2.5 x 2 ON Semi DFN2520-9 (SOT1333)

WDFN3 ON Semi DFN2020-3 (SOT1061)

WDFN6 ON Semi DFN2020-6 (SOT1118)

WEMTé6 Rohm SOT666

WLCSP 1 x 1* Fairchild WLCSP4

WLCSP2 ON Semi DSN0603-2 (SOD962)

WLCSP-4* ON Semi WLCSP4

WLP1.5x 1.5* Texas Instruments DFN2020MD-6 (SOT1220) 6

WLPIL.Ox 1.5* Texas Instruments DFN2020MD-6 (SOT1220)

X1-DFN1212-3* Diodes Inc. DFN1010D-3 (SOT1215)

X2-DFN0806-3 Diodes Inc. DFN1006-3 (SOT883)

X2-DFN1006-3 Diodes Inc. DFN1006B-3 (SOT883B)

X2-DFN1310-6* Diodes Inc. DFN1010B-6 (SOT1216)

X2-DFN2020-6 Diodes Inc. DFN2020MD-6 (SOT1220) 6

X3DFN-2 ON Semi DSN0603-2 (SOD962)

XI-DFN1006-2 Diodes Inc. DFN1006-2 (SOD882)

Package cross reference

Package cross reference matrix — Part |

Industry i P Competitor synonyms
NXP standard | Package

DSN0402-2 DSN2

el 0.4x0.2x0.12 @ smpog02  cL2  (DSNZ, WLL-2-2 ST01005 SLP0402P2X3
DSN1006U-2 DSN2

(SOD995) 1.0x0.6x0.3 1.0x0.6
DFN1006D-2 DSN2 TSLP-2- LLP1006-2L

(SOD882D) 1.0x0.6x0.37 250 / (YMN2) (fSC) 1.0x 0.6 ST oRnigoes  Sopss2r  [EISSZL sipiooepzT
DSN0603-2 0.6x03x03 525 GMD2  sC2  X3bN2 MP6 DFN2 CLP0603  SLPO403P2X3

(S0D962) 6x0.3x0. VRS P51 DFNGR03-2

SOD123F 26x16x1.1 830 SFlat  SOD-123-FL PowerDI123  SOD-123

SoD128 38x25x1.0 1000 PMDT  M-Flat SMA flat
SOD323F 17x1.25x07 830 @ UMD2  US-Flat PowerDI323
CFP15 i SHiRe

(SOT1289) 58x4.3x0.78 1200 Q PowerDi5 TO-277A
DFN1006B-3 o= TSLP3-,

it 10x06x037 250 = VMLI006 CST3  XDFN3 d DN 506.3 SLP1006P3T

U-DFN2020-3
DFN2020-3  HU- PowerPAK
ARHEE | i | Peaeee | i WDFN3 Tipe 820 guerPAl
.0x0.6
DRAK 6.6x6.1x2.3 DPAK TO:252 & 0252 25210252
(SOT428) B 12, (MP-3ZK) 3/-3-23 Bros
SSD3/ S-Mini
29x13x10 250 T SOT-23 MPAK  SOT23  SOT-23 SOT23 S0T23 S0T23
UMD3/ CMAK/
SC70 2.0x1.25x0.95 200 UMT3  USM sC-70 SMOK/  SOT323  SOT:323  SOT-323 SC-703leads  SOT-323

Types in brackets (...) show footprint compatibility only

Packages
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Package cross reference

Package cross reference matrix — Part 2

Industry Competltor synonyms
Pins/ m K
leads standard Pacl age

Renesas S

names

SOT-143

CP4 MPAK-4R

SOT143 SOT-143

29x13x1.0 250

SOT143B

SOT353  SC-88A 2.0x1.25x0.95 300 QMDY usv scesa  CMPAK SOT353 SOT353 SC70-5L
Dgg#%l,ﬂ’)" xSON6 1.0x 1.0x 0.48 CS6  SOT963
D(Egjr‘é}g)é xSON6 1.45x1.0x0.48 250 SLP1510N6
DFN2020-6 6 Lead DFN UDFN2020-6 R
ea - n
o 20x20x0.62 1300 @z MI(2020L8 UDFN6 e 5C-70 Thin
Dual) SC-70
PowerPAK
DFN2020MD-6 P - MLoby0Ls UDFNs  UDFN-6 UDFN2020-6 SC-70 Thin
(SOT1220) xex Single) WDFN6 Type E PowerPAK
Ing e C 70
SOT457  SC74 29x15x10 750 el a | el | e | S | TSOP6 TSOP-6  SOT23-6L

LFPAK56D 49%x4.45x1.0 3000 PowerFLAT

(SOT1205)
%@‘{ﬂgéﬁ HUSONS 1.7 x 1.35 x 0.52 SLPIHERE
D10 xSON9 2.1x1.0x048 SLP2010P8T
S | serin | 2ol L TSLP-9-1 pQFN-10L SLP1610P4
DFN2626-10 UDFN10 2.6

e 2.6x2.6x0.48 s SLP2626P10

Types in brackets (...) show footprint compatibility only
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Package cross reference / Packing methods

Package cross reference matrix — Part 3

Industry Competltor synonyms
Pt
standard (mW) Package

names Rohm Renesas shay Semtech

DFN2514-12 UDFN12, 2.5
(SOT 1167) sONiz 25%1.35x053 %135, 0.4p SLP2513P12

DS014

SOT 108 S014 SOP 14

DFN3314-16
(SOT 1168) sON16 33x1.35x053

Types in brackets (...) show footprint compatibility only

8.65x3.9x1.75

SLP3313P16

Tape and reel pack for SMD and WLCSP packages

a D

Printed plano box

Barcode label

Barcode label

Reel

QA Seal

Tape . .
P Circular sprocket holes opposite the

label side of reel

Cover tape

Choose 10k reels for higher efficiency Carrier tape

» Optimized handling and production
» Reduced packaging and environmental impact
» Available for many products

Packages
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Product orientation (tape and reel pack)

Product orientation (tape and reel pack)

~

' DFN1006-2(SOD882)

DFN1006D-2 (SOD882D)

DSN0603-2 (SOD962)

DSN1006-2 (SOD993)

DSN1608-2
(SOD963, SOD964)

SOD123F 115
CFP5 (SOD128) 115

SOD323F 115

m
i
imd
i
w
|;| ||

. somse 146

|

DFN1006-3 (SOT883) 315

i
i

S SOT23 185, 215, 235
. soT323

o

DFN2020-3 (SOT1061) 115, 135
SOT89 115, 135
CFP15 (SOT1289) 139, 146

D2PAK (SOT404) 118

. SOT89 147
Q [ ] O ——

~N

J

Vs

© LFPAK56(SOT669) 115 |
WLCSP4 084
|

I

SOT143B 215, 235
O O (g

E

D O o ¢ I —
OO e——
|

E
|

O
O

~N

J

~N

Ve

o owieses 087

I

E

IE
i
i

-]

O

[

. soms3 11513

SOTé665 115

E
|

b O o ¢ I ——
OO e——
I

~N

J

~N

144

Vs

.~ DFN1410-6(SOT88¢) 115 |

DFN1616-6 (SOT1189) 115

£
LFPAK33 (SOT1210) 115
[ . LFPAKS6D (SOT1205) 115

WLCSP6 023

]
[ ]

S —
P (@) (@) q DFN1410-6 (SOT886) 132
B ' DFN2020MD-6 (SOT1220)

i‘D] ] ﬁ] SOT363

|

> 6 pin packages 5 pin packages 4 pin packages 3 pin packages
_E_"U

- 1 |

DFN2020D-6 (SOT1118D)

E

DFN1010B-6 (SOT1216)

_ SOT457

~ SOTés6
]

E

(-

~N

Packages
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Minimized outline drawings and reflow soldering footprint

Outline and footprint drawings

2-pin SMD packages 8-pin SMD packages 158

DSN0402-2 (SOD992) 148 DFN1714-8 (SOT1166) 158
DSN1006-2 (SOD993) 148 DFN1714U-8 (SOT983) 159
DSN1006U-2 (SOD995) 148 SOT96 (SO8) 159
DFN1006-2 (SOD882) 148 LFPAK33 (SOT1210) 159
DFN1006D-2 (SOD882D) 149 LFPAK56D (SOT1205) 159
Bgnggg‘%s(éggggos) HZ More than 8-pin SMD packages 160
SOD80C 149 DFN2110-9 (SOT1178) 160
SOD123F 150 DFN2510-10 (SOT1165) 160
SOD123W 150 DFN2510A-10 (SOT1176) 160
SOD128 150 DFN2514-12 (SOT1167) 160
SOD323 (SC-76) 150 DFN2520-9 (SOT1333) 161
SOD323F (SC-90) 151 DFN2521-12 (SOT1156) 161
SOD523 (SC-79) 151 DFN3314-16 (SOT1168) 161
. DFN4020-14 (SOT1334) 161
3-pin SMD packages 151 DFN5050-32 (SOT617) 162
CFP15 (SOT1289) 151 SOT360 (TSSOP20) 162
DFN1006-3 (SOT883) 151 SOT519 (SSOP16) 162
DFN1010D-3 (SOT1215) 152 Glass diodes e
DFN2020-3 (SOT1061) 152 SOD27 (DO-35) 162
DFN2020D-3 (SOT1061D) 152 SODé66 (DO-41) 162
DPAK (SOT428) 153 SOD68 (DO-34) 162
?(ZDP%E(SOMO@ lgg Single-ended and through-hole packages 163
SOT226 163
SOT663 154
= SOT263B-1 163
4-pin SMD packages 154
LFPAK56 (SOT669) 154
SOT143B 154
SOT223 (SC-73) 155
5-pin SMD packages 155
SOT353 (SC-88A) 155
SOT665 155
6-pin SMD packages 155
DFN1010-6 (SOT891) 155
DFN1010B-6 (SOT1216) 156
DFN1410-6 (SOT886) 156
DFN1616-6 (SOT1189) 156
DFN2020-6 (SOT1118) 156
DFN2020D-6 (SOT1118D) 157
DFN2020MD-6 (SOT1220) 157
SOT363 (SC-88) 157
SOT457 (SC-74) 157

SOT666 158
7-pin SMD Packages 158

DFN2111-7 (SOT1358) 158
D2PAK-7 (SOT428) 158

Packages

146 147



footprint

ing

solder resist
| occupied area

V/7777] solder lands
[
B2 solder paste

R8st

N
RN
S\ANINANNNNNY;

771 Solder Resist

05

Dimensions in mm

m Solder Paste

m Solder Lands

o)
S
NG}
@)
@)
2
N
@)
9]
S
NG}
Z
T
@)

DFN1006D-2 (SOD882D)

07

@ solder land plus solder paste
[ | solder esist
Dimensions in mm

Vj solder land

A

Y sotcer paste ceposi
—

d reflow solder

ings an

draw

ine

d outli

INnimize

2-pin SMD packages

M

0.4
max

03

o7 | 072 | 032
o75 | 080 | 040

1.05
0.95

05mm

A

cathode marking on top side

D-2 (SOD1

1ss | 075

0.55
0.45
03

oo | 037

nox | 020 | 00t | 165 | 085

AL C

Indication of Cathads.

b

FN1006D-2 (SOD882D)

Note : Dinensian A s including ploling frickness

5 Solderabe leod end, prorusion max. 002m

065
055
f
- 2
,4,,44%,,4,, o
K
I

022 |
t
'
030
022

J[]
L

Dimensions

footprint

ing

solder resist
Dimensions in mm

— 7
2

0 solder paste

R

I occupied area

@
3
2
]
8
h-]
S
&

0.66

solder resist
Dimensions in mm

-7
N
s solder paste

I occupied area
solder lands

I
1
[I—

-—

DSN0402-2 (SOD992)
DSN1006-2 (SOD993)

Solder Resist
Solder Paste

Xy

o
a
C

<

o
a
=8
3
o
u]

o

Solder Lands

v

S

H &
I

&R solder paste
solder resist
occupied area

Dimensions in mm

7] solder lands
—

A

o
N
0
o
@)
@)
Z
N
o)
™
o
N}
o
Z
)
(@)
§o)

C

©
N
0
o
@)
O
&
N
3]
o
N}
o
Z
v
@)

Nete

015 1. Dimension A i inclucing coatng 0 hickness.
2. The marking bar indicates the cahode.

013

3.7
33

SOD80C SOD80C

Dimensions in mm

DSN0603-2 (SOD962)

023 0275 0578

~-03

AN A
max 032 0.0076 025 032 0625

uni

solder resist

I

~| occupied area

Dimensions in mm

B2 solder paste

\
\

L

DSN1006U-2 (SOD995)
DFEN1006-2 (SOD882)

L

0.5120
0.6120

S I Ot

d reflow solder

ine drawings an

d outl

Inimize

2-pin SMD packages

M

ot
o
(@)
O
2]
o
O
o
S
Z
n
(@)

4

asmm

(Scale)
. 050
0.46 ‘

[

038
041

02
026

cathode marking on top side

025

0325

005
105

055
065

N1006-2 (SOD882)

0.62

=) -

030|003

[o] 2 [m oo € =]t u]

022

Dimensions in mm

148



Minimized outline drawings and reflow soldering footprint Minimized outline drawings and reflow soldering footprint

2-pin SMD packages 2-pin SMD packages
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Minimized outline drawings and reflow soldering footprint Minimized outline drawings and reflow soldering footprint

3-pin SMD packages 3-pin SMD packages
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Minimized outline drawings and reflow soldering footprint Minimized outline drawings and reflow soldering footprint

3-pin SMD packages 4-pin SMD packages
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Minimized outline drawings and reflow soldering footprint Minimized outline drawings and reflow soldering footprint

6-pin SMD packages 6-pin SMD packages
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Minimized outline drawings and reflow soldering footprint

6-pin SMD packages
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Minimized outline drawings and reflow soldering footprint Minimized outline drawings and reflow soldering footprint

More than 8-pin SMD packages More than 8-pin SMD packages
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Minimized outline drawings and reflow soldering footprint Minimized outline drawings and reflow soldering footprint

More than 8-pin SMD packages Single-ended and through-hole packages
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BAT160A BCSZPAS / BC52 10PAS /

TN47xxA series 40  2PD601BRL 22 BAS70-04W BC52-16

BC53PAS / BC53-10PAS /

1PS66SB17 39  2PD602AQL 22 BAS70-05W 38  BAT160S 37 BC53-16PAS

BC54PAS / BC54-10PAS /

1PS70SB20 36 2PD602ASL BAS70-06W 38 BAT721 38 BC5a-16PAS

BCSSPAS / BC55 10PAS /

1PS70SB84 BAL74 42 BAS70-07S BAT721C 38 Co5.16

BC56PAS / BC56-10PAS /

1PS70SB86 39  BAS16 42 BAS70H 38  BAT754 38 BCBe-16PAS

1PS76SB10 38  BAS16J 42 BAS70W 38  BAT754C 38  BC68PAS / BC68-25PAS 24

1PS765B21 38 BAS16LD 42 BASTOXY 38 BAT754S 35 BC6IPAS/BCS69-16PAS /

1PS76SB70 BAS16WVW 42 BAS86 38  BAT854AW BC807 / -25QA / -40QA

BC807W /-16W /
1PS79SB17 39  BAS16W 42 BAS101S 43 BAT854SW 38 25W / -40W

1PS79SB31 38  BAS20 43 BAS116H 44 BAT960 36  BC817/-25QA /-400A

1PS79SB70 BAS21AVD BAS1160A BAV23A 43  BC817DS

1PS885B82 BAS21H BAS321 BAV23S 43 BC846/A/B

1PS301 42 BAS21PG 43 BAS521 43 BAV/OM 42 BC846BMB

2N700BKM 78  BAS21VD 43 BAT17 39  BAV70S 42 BC846BS

2N7002BKM 84,116  BAS28 42 BAT46WJ 38 BAV74 42 BC846S

2N7002BKS 84,116  BAS31 44 BATS54A 38 BAV99QA 42 BC847/A/B/C

2N7002CK 84,116  BAS35 44 BAT54C 38  BAVOIW 42  BC847AM/BM/CM

2RALZaSRELRM B 22 BAS40-04 38 BAT54CV 38 BAV103 43 BCBA7BPN

2PB709ARL 22 BAS40-05 38  BATS54H 38  BAV170M 44 BC847BV

2PB709ARW / SW 22 BAS40-05W 38  BATS54L 38  BAV199 44 BC847DS

2PB709BRL 22 BAS40-06W BAT54SW BAV756S 42 BC847QAS

2PB710ARL BAS40-07V BAT54W BAWS6M 42 BC848B

2PB1219AQ /R /S 22 BAS40L 38  BAT74 38  BAWS6S 42 BC8498B

2PC4617QMB / RMB 22 BAS40XY 38  BAT74V 38 BAWI101 43 BC849C

2PD601ARL 22 BAS45AL 44  BAT86 38 BAWI56 44  BC850B

2PD601ARW / SW 22 BAS70 38  BAT120C 37 /BC51-16PAS 24  BC850C 26

BC69-25PAS

BC51PAS / BC51-10PAS
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Index

BC856/A/B 22 BCv49 26 BSP43 24 BUK7K6R2-40E 119 BUK7Y65-100E

BC856BMB 22 BCV62/A/B/C 27  BSP51 26 BUK7K8R7-40E 119 BUK7Y98-80E

BC856S 23 BCV64B 26  BSP60 26  BUK7K13-60E 121 BUK7Y113-100E

BC857/A/B/C 22 BCV71/72 22 BSP62 26 BUK7K18-40E 119 BUK9C10-55BIT 122,129

BC857AM / BM / CM 22  BCW31/32/33 22 BSR16 23 BUK7K29-100E 125  BUK9E06-55A

BC857BS 23 BCWé1B/C/D 22 BSR33 24 BUK7K35-60E 121 BUK9E08-55B

BC857QAS 23 BCW71/72 22 BSR43 24 BUK7K52-60E 121 BUK9K5Ré-30E

BC858B 22 BCX17 22 BSSé4 22,24  BUK7K134-100E 125  BUK9K6R8-40E

BC8598 26 BCX19 22 BSSBAAKM 78,8488 BUK7L11-34ARC 128 BUK9K12-60E

BC859C 26  BCX52/-10/-16 24 BSS84AKS 84,90,116  BUK7Y4R4-40E 19 BUK9K17-60E

BC860B 26  BCX54/-10/-16 24 BSS84AKW 84,88,116  BUK7Y6R0-60E 121 BUK9K25-40E

BC860C 26 BCX56/-10/-16 24 BSS138BK 84,116  BUK7Y7R2-60E BUK9K32-100E

BC868 / -25 24  BCX71H/J/K 22 BSS138BKW 84,116  BUK7Y7R8-80E 124  BUK9K45-100E

BCMé1B 27  BF570 28  BSS138PS 84,116  BUK7Y8R7-60E 121 BUK9K89-100E

BCM846BS 27  BFé621 24 BST39 4 BUK7Y10-30B 118 BUK9Y3R0-40E

BCM847BV 27  BF623 24 BST51 6 BUK7Y12-55B 121 BUK9Y4R4-40E

BCM856BS 27  BF722 24 BST60 26  BUK7Y13-40B 19 BUK9Y6R0-60E

BCM857BS 27  BF820 24 BST62 6 BUK7Y15-60E 121 BUK9Y7R2-60E

BCM857DS BF821 BUK7C06-40AITE 128  BUK7Y18-55B BUK9Y8RS5-80E

BCP52/-10/-16 24 BF823 24 BUK7C10-75AITE 129 BUK7Y19-100E 125  BUK9Y09-40B

BCP54/-10/-16 24 BF824W 28  BUK7E1R9-40E 120 BUK7Y21-40E 119 BUK9Y11-80E

BCP56/-10/-16 24 BFS19 28  BUK7E2Ré-60E 123 BUK7Y25-40B 119 BUK9Y12-55B

BCP69 /-16 /-25 24 BFS20W 28  BUK7E3R5-60E 123 BUK7Y25-80E 124 BUK9Y14-40B

BCV27 26  BSH205G2 88  BUK7E4R6-60E 23 BUK7Y29-40E 19 BUK9Y15-60E

BCV29 26 BSP19 24 BUK7E8R3-40E 120 BUK7Y41-80E 124 BUK9Y19-55B

BCV47 BSP32/33 24 BUK7K5R1-30E 118  BUK7Y53-100B 125  BUK9Y19-100E

[N)

N

N
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BUK9Y22-30B 118 BUK768R3-60E 122 BUK7507-30B 118 BUK7905-40ATE 128  BUK9609-40B

BUK9Y25-60E 121 BUK952R8-30B 118 BUK7508-40B 120  BUK7907-55AIE 129  BUK9610-100B

BUK9Y27-40B 119 BUK953R5-60E 23 BUK7509-55A 23 BUK7908-40AIE 129 BUK9612-55B

BUK9Y30-75B 124 BUK954R4-40B 120  BUK7510-100B 126 BUK7909-75ATE 129 BUK9614-60E

BUK9Y40-55B 121 BUK961Ré6-40E 119 BUK7513-75B 124 BUK9107-55ATE 129 BUK9615-100E

BUK9Y43-60E 121 BUK962R6-40E 19 BUK7516-55A 23 BUK9212-55B 122 BUK9616-75B

BUK9Y58-75B 124 BUK962R8-60E 122 BUK7520-100A 126 BUK9215-55A 122 BUK9620-100B

BUK9Y65-100E 125  BUK963R2-40B 119 BUK7528-55A 123 BUK9219-55A 122 BUK9628-55A

BUK9Y104-100B 125  BUK964R1-40E 119 BUK7535-55A 123 BUK9225-55A 123 BUK9629-100B

BUK9Y113-100E 125  BUK964R2-60E 22 BUK7575-55A 23 BUK9230-100B 126 BUK9637-100E

BUK714R1-40BT 128  BUK964R4-40B 119 BUK7604-40A 120  BUK9240-100A 126 BUK9660-100A

BUK752R3-40E 120  BUK964R8-60E BUK7606-55B BUK9275-100A BUK9675-100A

BUK753R8-80E 124  BUK965R8-100E 25  BUK7607-30B 18 BUK9504-40A 120 BUK72150-55A

BUK755R2-40B 120 BUK969R0-60E 122 BUK7608-40B 120 BUK9506-75B 124 BUK96180-100A

BUK758R3-40E 120  BUK6213-30A 118 BUK7609-75A 124 BUK9508-55B 123 BZA420A

BUK761R7-40E 120  BUK7105-40ATE 128  BUK7610-100B 25  BUK9510-100B 126 BZA462A

BUK762R4-60E 122 BUK7107-55AIE 29  BUK7611-55B 22 BUK9512-55B 123 BZA956A

BUK762R6-60E 122 BUK7108-40AIE 129  BUK7613-75B 124 BUK9515-100A 126 BZA968A

BUK762R9-40E BUK7109-75ATE BUK7620-55A BUK9520-100A BZB100A

BUK763R1-60E 122 BUK7210-55B 22 BUK7623-75A 24 BUK9529-100B 126 BZB984 series

BUK763R8-80E 124  BUK7214-75B 124  BUK7626-100B 126 BUK9535-100A BZVA49 series

BUK764R0-40E 120 BUK7219-55A 123 BUK7628-100A 126 BUK9575-100A BZV8S series

BUK764R2-80E 124 BUK7226-75A 24 BUK7635-55A 122 BUK9605-30A 118 BZX79 series

BUK765R0-100E 125  BUK7230-55A 23 BUK7640-100A 26 BUK9606-55A 121 BZX84 series

BUK765R3-40E 120  BUK7240-100A 126 BUK7675-55A 122 BUK9606-75B 124 BZX84-y2V7

BUK768R1-40E 120  BUK7277-55A 123 BUK7905-40Al 128  BUK9608-55A 121 BZX84-y3V3
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BZX84-y3V9 1P4254CZ12-6-TTL NX3008CBKS NZX5V1B NZX15C

BZX84-yAV7 41 1P4264CZ8-20-TTL 67  NX3008NBK 84,86,116  NZX5V1D 41 NZX16A

BZX84-y5V6 41 IP4285CZ9-TBB 51,64  NX3008NBKV 84,90,116  NZX5V6B 41 NZX16C

BZX84-y6V8 M IP4294CZ10-TBR 52,60, 64  NX3008PBK 84,88,116  NZX5V6D 4 NZX18B

BZX84-y8Vv2 41 IP4340CX15 67,135  NX3008PBKV 84,90, 116  NZX6V2A 41 NZX20A

BZX84-y10 41 1P4786CZ32 63 NX3020NAK 87  NzZXéV2C 41 NZX20C

BZX84-y12 41 1P4787CZ32 63 NX3020NAKV 91 NZX6V2E 41 NZX22B

BZX84-y15 IP4791CZ12 NX7002AK NZX6V8B NZX24A

BZX84-y18 41 IP4856CX25/C 63 NX7002AKW 87  NZXé6VsD 41 NZX24C

BZX84-y22 41 MMBT3904 23 NX7002BKM 78,87  NZX7V5B 41 NZX27A

BZX84-y27 M MMBZ5V6AL NX7002BKS NZX7V5D NzX27C

BZX84-y33 MMBZ6V8AL NX7002BKXB 79,91 NZX8V2A NZX30A

BZX84-y39 41 MMBZ10VAL 70  NZH series 40  NzZx8v2C 41 NZX30C

BZX84-y47 41 MMBZ12VDL 70  NZX2V4A 41 NZX9VIA 41 NZX33A

BZX84-y56 4 MMBZ15VDL 70 NZX2V7A 4 NZX9v1C 4 NZX33C

BZX84-y68 41 MMBZ18VCL 70  NzZxaviC 41 NZX9VIE 41 NZX36B

BZX100A 40  MMBZ20VCL 70  NZX3Vv0B 41 NZX10B 41 NZX36X

BZX585 series MMBZ27VCL NZX3V3A NZX10D 4 PBHV3160Z

IP3319CX6 59,135  MMBZ33VCL NZX3V3C NzX11B PBHV8115T

IP4049CX5/LF 67  NCR401U 25  NZX3VvéB 41 NzX11D 41 PBHV8115Z

1P4221CZ6-S 51,59,67  NCR402U NZX3V9A NZX12B PBHV8140Z

1P4251CZ8-4-TTL NUP1301 NZX3V9C NZX12D PBHV8540T

IP4251CZ16-8-TTL 66 NX138AK 87  NZX4V3B 41 NZX13A 41 PBHV8540Z

IP4252CZ12-6-TTL 66,67  NX138AKW 86  NZX4Vv3D 41 NZX13C 41 PBHV9040T

IP4253CZ8-4-TTL 66 NX138BKS 90  NZX4v7B M NZX14B 41 PBHV9040Z

IP4253CZ16-8-TTL 66 NX1029X 90  NZX4V7D 41 NZX15A 41 PBHV9050Z
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PBHV9115T PBSS301PX 12 PBSS4032NX 11 PBSS4320X 11 PBSS5330X

PBHV9115Z 18  PBSS302ND 11 PBSS4032PD 12 PBSS4330PAS 11 PBSS5350SS

PBHV94147 18  PBSS302NZ 1 PBSS4032PX PBSS4350D PBSS5350X

PBHV9560Z 18  PBSS302PX 12 PBSS4032SN PBSS4350SS 13 PBSS5360PAS

PBLS1502Y 16  PBSS303ND 11 PBSS4032SPN 13 PBSS4350X 11 PBSS5480X

PBLS1504Y 16 PBSS303NZ 1" PBSS4041NX 1" PBSS4360PAS 1 PBSS5540X

PBLS2002D 16 PBSS303PX 12 PBSS4041PT 15  PBSS4480X " PBSS5560PA

PBLS2004D PBSS304ND 1" PBSS4041PZ 12 PBSS4540X " PBSS5612PA

PBLS2022D 16 PBSS304NZ 11 PBSS4041SP 13 PBSS4560PA 11 PBSS5630PA

PBLS2024D 16 PBSS304PX 12 PBSS4112PAN PBSS4612PA 1 PBSS8110T

PBLS4001Y PBSS305ND 1" PBSS4120T 14 PBSS4630PA " PBSS8110Y

PBLS4002Y 16 PBSS305NZ 11 PBSS4130PANP PBSS5120T 15  PBSS8510PA

PBLS4003Y 16 PBSS305PX 12 PBSS4130T 14 PBSS51300A 15 PBSS9110T

PBLS4004Y 16 ~ PBSS306NX 1" PBSS4140T 14 PBSS5140T 15 PBSS9110Y

PBLS4005Y 16~ PBSS306PX 12 PBSS4160DPN 13 PBSS5160DS 13 PBSS9410PA

PBLS6002D 16 PBSS2515M 14 PBSS4160PAN 13 PBSS5160PAPS 13,17  PCMF1USB3S 60, 61

PBLS6004D 16 PBSS2515VPN 13 PBSS4160PANPS 13,17  PBSS5160T 15  PCMF2HDMI2S

PBLS6021D PBSS2540M 14 PBSS4160QA 14 PBSS5220PAPS 17 PCMF3DFN1

PBLS6023D 16 ~ PBSS3515M 15  PBSS4160U 14 PBSS5230PAP 13 PCMF3USB3S

PBRN113ET 18  PBSS3515VS 13 PBSS4230PAN 13 PBSS5230T 15  PDTA113EMB

PBRN123ET 18  PBSS3540MB 15 PBSS4230T 14 PBSS5240X PDTA113EU

PBRP113ET PBSS4021NX 1" PBSS4240T 14 PBSS5250T PDTA113ZMB

PBRP123ET 18  PBSS4021PT 15 PBSS4240Y 14 PBSS5260PAP 13 PDTA113ZU

PBSM5240PF 19 PBSS4021PZ 12 PBSS4260PAN PBSS5260QA 15  PDTA114EMB

PBSS301ND 1" PBSS4021SP 13 PBSS4260PANPS 13,17  PBSS5320T PDTA114ET

PBSS301NZ 11 PBSS4032ND 11 PBSS4260QA 14 PBSS5330PA 12 PDTA114TM
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PDTA114TT 20  PDTA143TT 20 PDTC114EMB 20 PDTC143EMB

PDTA114YM 20  PDTA143XM 20  PDTC114ET 20  PDTC143ET

PDTA114YQA 20  PDTA143XQA 20 PDTC114TM 20 PDTC143TM 20 PDTD143XU 21

PDTA114YU 20  PDTA143XU 20  PDTC114TT 20  PDTC143TT 20  PEMB1 21

PDTA115EMB 20  PDTA143ZMB 20  PDTC114YM 20  PDTC143XM 20 PEMB3 21

PDTA115EU 20  PDTA143ZT 20 PDTC114YQA 20  PDTC143XQA 20 PEMB9 21

PDTA115TMB 20  PDTA144EM 20  PDTC114YU 20  PDTC143XU 20  PEMB11 21

PDTA115TU 20  PDTAT44EQA 20 PDTC115EMB 20 PDTC143ZMB 20 PEMB14 21

PDTA123EMB 20  PDTA144EU 20 PDTC115EU 20  PDTC143ZT 20 PEMB16 21

PDTA123EU 20  PDTA144TMB 20 PDTC115TMB 20  PDTC144EM 20 PEMB18 21

PDTA123JMB 20  PDTA144TU 20  PDTC115TU 20  PDTC144EQA 20  PEMB20 21

PDTA123JU 20  PDTA144VMB 20 PDTC123EMB 20  PDTC144EU 20  PEMB30 21

PDTA123TMB 20  PDTA144VU 20  PDTC123EU 20 PDTC144TMB 20 PEMD3 21

PDTA123TU 20  PDTA144WMB 20  PDTC123JMB 20  PDTC144TU 20 PEMDé6 21

PDTA123YM 20  PDTA144WU 20  PDTC123JU 20  PDTC144VMB 20 PEMD10 21

PDTA123YT 20 PDTB113ET 21 PDTC123TMB 20  PDTC144VU 20 PEMD13 21

PDTA124EM 20  PDTB113ZQA 21 PDTC123TU 20 PDTC144WMB 20 PEMD15 21

PDTA124EQA 20  PDTB113ZU 21 PDTC123YM PDTC144WU 20 PEMD17 21

PDTA124EU 20  PDTB114ET PDTC123YT PDTD113ET 21 PEMD19

PDTA124TMB 20 PDTB123EQA 21 PDTC124EM 20 PDTD113ZQA 21 PEMD24

PDTA124TU 20  PDTB123EU PDTC124EQA PDTD113ZU PEMD48

PDTA124XMB 20  PDTB123YQA PDTC124EU PDTD114ET PEMH2

PDTA124XU 20 PDTB123YU 21 PDTC124TMB 20 PDTD123EQA 21 PEMH7

PDTA143EMB 20  PDTB143ET 21 PDTC124TU 20 PDTD123EU 21 PEMH10

PDTA143ET 20  PDTB143XQA 21 PDTC124XMB PDTD123YQA 21 PEMH13

PDTA143TM 20  PDTB143XU 21 PDTC124XU 20 PDTD123YU 21 PEMH15

N

0  PDTD143ET 21

N

0  PDTD143XQA 21
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PEMH17 21 PESD3V3UTUA PESD5VOS2UAT PESD6VOL2UU PHB21NO6LT

PEMH19 21 PESD3V3U1UL PESD5V0S4UD 58  PESD12VL1BA 53  PHB29NO8T

PEMH24 21 PESD3V3V4UK 55  PESD5VOS5UD 58  PESD12VS1UA 57,69  PHB33NQ20T

PEMI6CSP-RW 135  PESD3V3X1BCSF 49  PESD5VOU1BB 54 PESD12vS1UJ 57,69  PHB45NQ15T

PEMIBCSP-RW-P 135  PESD5VOC1BSF 49,60  PESD5VOU1BLD 54 PESD12VS1ULD 57 PHB66NQO3LT

PEMT1 23  PESD5VOF1BL 49  PESD5VOU1UB 53  PESD12VS2UT 58  PHB191NQO6LT

PEMZ1 23 PESD5VOF1BRLD 49  PESD5VOU1UT 62 PESD12VU1IUT 62 PHC21025

PESD1CAN PESD5VOF1BSF 49  PESD5VOU2BMB PESD15VL1BA PHD20NO6T

PESD1FLEX 68 PESD5VOF1USF 49  PESD5VOU4BF 56  PESD15VS1UB 57  PHD71NQO3LT

PESD1LIN 68  PESD5VOF5UV 52 PESD5VOUSBF 56  PESD15VS1ULD 57  PHD101NQO3LT

PESD1NFC-L PESD5VOL1BA PESD5VOV1BA 54 PESD15VS2UQ PHK04P02T

PESD1USB3S 60,61  PESD5VOL1UA PESD5VOV1BCSF 54  PESD15VS5UD PHK12NQO3LT

PESD2IVN-U 68  PESD5VOLTUL 53  PESD5VOV1BL 54  PESD16VX1UL 49  PHK18NQO3LT

PESD2NFC-L 65  PESDS5VOLTUSF 53  PESD5VOV1BSF 54 PESD18VF1BSF 49,65  PHKD3NQI10T 107, 108

PESD2USB3S 61 PESD5VOL2UM 54  PESD5VOV2BMB 55, 67,69  PESD24VF1BSF 49,65  PHKD13NO3LT

PESD3V3C1BSF 49  PESD5VOL2UU 54  PESD5VOV4UW 55  PESD24VL2BT 55  PHN210T

PESD3V3L1BA 53  PESD5VOL4UG 55  PESD5VOX1BCL 49  PESD24VS1UB 57  PHP18NQ10T

PESD3V3L1UL PESD5VOL5UF PESD5VOX1BL 49  PESD24VS1ULD PHP20N06T

PESD3V3L2UM 54  PESD5VOLSUV 56  PESD5VOX1BT PESD24VS2UQ PHP23NQ11T

PESD3V3L4UG 55  PESD5VOR1BSF 49,60  PESD5VOX1UALD 49  PESD24VS4UD 58  PHP28NQ15T

PESD3V3L5UF 56  PESD5V0S1BB 57  PESD5VOX1ULD 49  PESD24VU1IUT PHP30ONQ15T

PESD3V3L5UV PESD5V0S1BLD 57  PESD5VOX2UAMB PESD36VS2UT PHP36NO3LT

PESD3V3S1UB 57  PESD5VOS1UA 57,69  PESD5VOX2UMB 50  PH2520U 101 PHP45NQ11T

PESD3V3S2UAT 58  PESD5V0S1UJ 57,69  PESD5Z2.5 57 PH3120L 101 PHP191NQO6LT

PESD3V3S2UT 58  PESD5VOS1ULD 57  PESD5Z5.0 57 PH20100S 107 PHPT60406NY

PESD3V3S4UF 58  PESD5V0S2BQA 58,69  PESD5Z7.0 57  PHB20NO6T 105  PHPT60410NY
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PHPT60415NY PMBT4403YS PMEGO50T150EPD PMEG2020AEA PMEG3020EP 33

PHPT60603NY 10 PMBT5551/ BSR19A 24 PMEGO60VOS0EPD 33 PMEG2020CPAS 37  PMEG3020EPAS

PHPT60606NY 10  PMBT6429 22 PMEG100VO60ELPD 33  PMEG2020EJ PMEG3030BEP

PHPT60610NY PMBTA13 26  PMEG100V100ELPD 33 PMEG2020EPAS 35  PMEG3050BEP

PHPT61002NYC 10 PMBTA42 24 PMEG1020EH 36  PMEG3002AEB 36  PMEG4002AESF

PHPT61003NPK 10  PMBTA44 24  PMEG1020EV 36  PMEG3002AELD PMEG4002EJ

PHPT61003PY 10  PMBTA56 22 PMEG1030EJ 36 PMEG3002EJ PMEG4002ELD

PHPT61006PY PMBTA92 PMEG2002ESF PMEG3002TV PMEG4005AEA

PHPT61010PY 10 PMCMA440VNE 82,135  PMEG2005AEL 35  PMEG3005AESF 34 PMEGA4005AEV

PHPT610030PK 10  PMCMé650VNE 82,135  PMEG2005AESF PMEG3005CT PMEG4005EH

PHPT610035PK 10,27  PMCM4401VNE 82,135  PMEG2005BELD PMEG3005EH PMEG4005EPK

PHT6NQ10T 07  PMCMé6501VNE PMEG2005EB PMEG3005EL PMEG4005ET

PIMZ2 23 PMCPB5530X 81,90  PMEG2005EJ 36  PMEG3005ESF

PMBD353 39  PMCXB1000UE 79,90  PMEG2005ELD 35 PMEG3010AESA

PMBS3904 23 PMD3001D 28  PMEG200SESF 34  PMEG3010BEA

PMBT2222 PMDPB55XP 81,90 PMEG2010AEB 36  PMEG3010BER

PMBT2222AYS PMDPB58UPE 81,90 PMEG2010AEJ 36 PMEG3010CEH

PMBT2907 PMDPB70XPE 81,90  PMEG2010BEA 36 PMEG3010EB

PMBT2907AYS PMDPB85UPE 81,90  PMEG2010BER 33  PMEG3010EJ

PMBT3904M 23 PMDT290UCE 90  PMEG2010EA 36  PMEG3010ER

PMBT3904VS PMDT670UPE 84,90,116  PMEG2010EJ 36  PMEG3010ET

PMBT3906 PMDXB600UNE 79,90  PMEG2010EPAS 35 PMEG3015EJ 36  PMEGA4020EPAS 35

PMBT3906MB 23 PMDXB1200UPE 79,90  PMEG2010ER 33  PMEG3020BEP 33  PMEGA4020ER

PMBT3906YS PMEGA45T15EPD 33  PMEG2010EV 36  PMEG3020CEP PMEGA4020ETR

PMBT3946YPN 23 PMEG45U10EPD 33 PMEG2015EH PMEG3020CPAS 37  PMEG4030ER

PMBT4401YS PMEG045V100EPD 33 PMEG2015EPK 35  PMEG3020EH PMEG4050EP

4 PMEG4010BEA 36

w

w
h

PMEG4010CEH 36

w
o~

PMEG4010CPA 37

w
w

PMEG4010EH 36

w
o~

PMEGA4010EP 33

w
o~

PMEG4010ER 33

w
o~

PMEG4010ET 36

3 PMEGA4010ETR 33

w

w
o~

PMEG4020EP 33

171



Index

Type

Number

PMEG6002EB
PMEG6002EJ
PMEG6002ELD
PMEG6002TV
PMEG6010AED
PMEG6010AESB
PMEG6010CEH
PMEG6010CEJ
PMEG6010CPA
PMEG6010CPAS
PMEG6010ELR
PMEG6010EP
PMEG6010ER
PMEG6010ESB
PMEG6010ETR
PMEG6020AELP
PMEG6020AELR
PMEG6020ELR
PMEG6020EP
PMEG6020EPA
PMEG6020EPAS
PMEG6020ER
PMEG6020ETP
PMEG6020ETR
PMEG6030ELP
PMEG6030EP
PMEG&030ETP
PMEG6030EVP
PMEG6045ETP
PMEG10010ELR
PMEG10020AELP
PMEG10020AELR
PMEG10020ELR
PMEG10030ELP
PMF63UNE
PMF170XP
PMF250XNE
PMFPB8032XP
PMFPB8040XP
PMG85XP
PMGD175XNE
PMGD290UCEA
PMK30EP
PMK35EP
PMKS50XP
PMMT491A
PMMT591A
PMN16XNE
PMN25ENEA
PMN27UP
PMN27XPE

PMN27XPEA
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36
36
35
37
36
34
36
36
37
37
33
33
33
34
33
33
33
33
33
35
35
33
33
33
33
33
33
33
33
33
33
33
33
33
86
88
86

81,88
81, 88
88

90
84,116

108

86
84,86,116
88
88

84,116

Type
Number

PMN28UNEA
PMN30UN
PMN30OUNE
PMN30XP
PMN30XPEA
PMN34UP
PMN40ENE
PMN40UPE
PMN40QUPEA
PMN42XPE
PMN42XPEA
PMN48XP
PMN48XPA
PMNSOEPEA
PMNS50UPE
PMN52XP
PMNS5ENEA
PMN70EPE
PMN70XP
PMN70XPE
PMN70XPEA
PMNB8OXP
PMN100EPEA
PMN120ENEA
PMN230ENEA
PMN240EPEA
PMP4201G
PMP4201V
PMP4201Y
PMP4501G
PMP4501V
PMP4501Y
PMP5201G
PMP5201V
PMP5201Y
PMP5501G
PMP5501V
PMP5501Y
PMPB10XNE
PMPB11EN
PMPB12UNE
PMPB13XNE
PMPB15XN
PMPB15XP
PMPB19XP
PMPB20EN
PMPB20XNEA
PMPB20XPE
PMPB23XNE
PMPB27EP
PMPB29XNE

PMPB29XPE

84,86,116
86

86

88
84,188,116
88

86

88

84,116

88

84,116

88

84,116
84,88, 116
88

88

84, 86,116
88

88

88

84,116

88
84,188,116
84,86, 116
84, 86,116
84,88, 116
27

27

27

27

27

27

27

27

27

27

27

27

80, 81

81

81

81

81

80, 81

81

80, 81
81,84,116
81

81

81

81

81

Type
Number

PMPB33XN
PMPB33XP
PMPB43XPE
PMPB47XP
PMPB48EP
PMPB55ENEA
PMPB85ENEA
PMPB95ENEA
PMPB215ENEA
PMSS3904
PMSS3906
PMST2222
PMST2222A
PMST2369
PMST2907A
PMST3904
PMST3906
PMST4401
PMST4403
PMST5088
PMST5089
PMST5550
PMST5551
PMST6428
PMST6429
PMSTAOS5
PMSTAO6
PMSTA42
PMSTAS5
PMSTAS56
PMSTA92
PMT200EPEA
PMT280ENEA
PMT560ENEA
PMV16XN
PMV20EN
PMV20XNE
PMV20XNEA
PMV25ENEA
PMV27UPE
PMV27UPEA
PMV28UNEA
PMV30UN2
PMV30XPEA
PMV32UP
PMV33UPE
PMV37EN2
PMV40UN2
PMV45EN2
PMV48XP
PMV48XPA

PMV50ENEA

Page
Number

81
81

81

81

81

81,84, 116
81,84, 116
81,84, 116
81,84, 116
23

23

23

23

23

23

23

23

23

23

22

22

24

24

22

22

22

22

24

22

22

24

84, 88,116
84,86, 116
84,86, 116
86

86

86

84,86, 116
84,86, 116
88

84,116
84,86, 116
86
84,88,116
88

88

86

86

86

88

84,116

84,86, 116

Type
Number

PMV50EPEA
PMV50UPE
PMV50XP
PMV55ENEA
PMV65ENEA
PMV65UNE
PMV65XP
PMV65XPE
PMV65XPEA
PMV75UP
PMV90ENE
PMV100ENEA
PMV100EPEA
PMV100XPEA
PMV120ENEA
PMV130ENEA
PMV160UP
PMV230ENEA
PMV240EPEA
PMV250EPEA
PMV450ENEA
PMXB40UNE
PMXB43UNE
PMXB56EN
PMXB65ENE
PMXB65UPE
PMXB75UPE
PMXB120EPE

PMXB350UPE

PMXB360ENEA

PMZ130UNE
PMZ200UNE
PMZ290UNE2
PMZ320UPE
PMZ350UPE
PMZ390UNE
PMZ550UNE
PMZ600UNE
PMZ950UPE
PMZ1200UNE
PMZ1200UPE
PMZB150UNE
PMZB200UNE
PMZB290UNE2
PMZB320UPE
PMZB350UPE
PMZB390UNE
PMZB550UNE
PMZB600UNE
PMZB950UPE
PMZB1200UPE

PNS40010ER

Page
Number

84,88, 116
88

88

84,86, 116
84,86, 116
86

88

88

84,116

88

86

84,116
84,88, 116
84,88, 116
84,86, 116
84,186,116
88

84,86, 116
84,88, 116
84,88, 116
84,86, 116
79

79

79

79

79

79

79

79
79,84,116
78, 86

78, 86

78, 86
78,88

78, 88

78, 86
78,86

78, 86
78,88

78

88

78, 86

78, 86

78, 86
78,88
78,88

78, 86

78, 86

78, 86

78, 88
78,88
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Type
Number

PQMD2

PQMD3
PQMD10
PQMD12
PQMD13
PQMD16
PQMH2

PQMH?
PQMH10
PQMH11
PQMH13
PRTR5VOU2AX
PRTR5VOU2F
PRTR5VOU2X
PRTR5VOU4D
PSMNOR9-25YLC
PSMNOR9-30YLD
PSMN1R0-30YLC
PSMN1R0-30YLD
PSMN1R0-40YLD
PSMN1R1-25YLC
PSMN1R1-30EL
PSMN1R1-30PL
PSMN1R1-40BS
PSMN1R2-25YL
PSMN1R2-25YLC
PSMN1R2-30YLC
PSMN1R2-30YLD
PSMN1R3-30YL
PSMN1R4-30YLD
PSMN1R4-40YLD
PSMN1R5-25YL
PSMN1R5-30BLE
PSMN1R5-30YL
PSMN1R5-30YLC
PSMN1R5-40ES
PSMN1R5-40PS
PSMN1Ré-30BL
PSMN1Ré-30PL
PSMN1R6-40YLC
PSMN1R7-30YL
PSMN1R7-60BS
PSMN1R8-30BL
PSMN1R8-30PL
PSMN1R8-40YLC
PSMN1R9-40PL
PSMN2R0-30BL
PSMN2RO0-30PL
PSMN2R0-30YL
PSMN2RO0-30YLE
PSMN2RO0-60ES

PSMN2RO0-60PS

21

21

21

21

21

21

21

21

21

21

21

50, 59
50, 59
50, 59
51,59, 68
101

95, 100,
102
102

95, 100,
102

95, 104
101
103

103
104

101

101
102

95, 102
102
95,102
95, 104
101

98, 102
102
102
104
100, 104
102

103
104
102
105
102

103
104
100, 104
102
103

100, 102

98, 100,
102

105

105

Index

Type
Number

PSMN2R1-40PL
PSMN2R2-25YLC
PSMN2R2-30YLC
PSMN2R2-40BS
PSMN2R2-40PS
PSMN2R4-30MLD
PSMN2R4-30YLD
PSMN2R5-30YL
PSMN2R5-60PL
PSMN2R6-30YLC
PSMN2R6-40YS
PSMN2R6-60PS
PSMN2R7-30BL
PSMN2R7-30PL
PSMN2R8-25MLC
PSMN2R8-40BS
PSMN2R8-40PS
PSMN2R8-80BS
PSMN2R9-25YLC
PSMN2R9-30MLC
PSMN3RO0-30MLC
PSMN3RO-30YL
PSMN3RO0-30YLD
PSMN3RO0-60BS
PSMN3RO0-60ES
PSMN3RO0-60PS
PSMN3R2-30YLC
PSMN3R3-40YS
PSMN3R3-60PL
PSMN3R3-80BS
PSMN3R3-80ES
PSMN3R3-80PS
PSMN3R4-30BL
PSMN3R4-30BLE
PSMN3R4-30PL
PSMN3R5-30YL
PSMN3R5-80ES
PSMN3R5-80PS
PSMN3R8-100BS
PSMN3R9-25MLC
PSMN3R9-60PS
PSMNO004-60B
PSMN4R0-25YLC
PSMN4RO0-30YL
PSMN4RO0-30YLD
PSMN4R0-40YS
PSMN4R0-60YS
PSMN4R1-30YLC
PSMN4R1-60YL
PSMN4R2-30MLD
PSMN4R2-60PL

PSMN4R3-30BL

Page

100,

100,
1758
95,

100,

100,

100,

100,

s,

100,

98,

100,

95,

95,

100,

Number

104
101
102
104
104
102
102
102
105
102
104
105
102
103
101
104
104
106
101
102
102
102
102
105
105
105
102
104
105
106
106
106
102
102
103
102
106
106
107
101
105
105
101
102
102
104
105
102
105
102
105

102

Type
Number

PSMN4R3-30PL
PSMN4R3-80ES
PSMN4R3-80PS
PSMN4R3-100ES
PSMN4R3-100PS
PSMN4R4-30MLC
PSMN4R4-80BS
PSMN4R4-80PS
PSMN4R5-30YLC
PSMN4R5-40BS
PSMN4R5-40PS
PSMN4R6-60BS
PSMN4R6-60PS
PSMN4R8-100BSE
PSMN4R8-100PSE
PSMNO0O05-30K
PSMNOO05-758B
PSMNOO05-75P
PSMN5R0-30YL
PSMN5R0-80BS
PSMN5RO0-80PS
PSMNS5RO0-100ES
PSMN5RO0-100PS
PSMN5R2-60YL
PSMN5R5-60YS
PSMN5R6-60YL
PSMN5R6-100BS
PSMN5R6-100PS
PSMN5R8-40YS
PSMNO006-20K
PSMN6R0-25YLB
PSMN6RO0-30YL
PSMN6RO0-30YLB
PSMN6RO0-30YLD
PSMN6R1-30YLD
PSMN6R3-120ES
PSMN6R3-120PS
PSMN6R5-25YLC
PSMN6R5-80BS
PSMN6R5-80PS
PSMN7R0-30MLC
PSMN7RO0-30YL
PSMN7R0-30YLC
PSMN7RO0-60YS
PSMN7RO0-100BS
PSMN7R0-100ES
PSMN7R0-100PS
PSMN7R5-30MLD
PSMN7R5-30YLD
PSMN7R5-60YL
PSMN7Ré-60BS

PSMN7R6-60PS

Page
Number

103
106
106
107
107
102
106
106
102
104
104
105
105
98, 107
98, 107
103
106
106
102
106
106
107
107
105
105
105
107
107
104
101
101
102
102
95, 102
95, 102
108
108
101
106
106
102
102
102
105
107
107
107
95, 102
95, 102
105
105

100, 105

Type

Number

PSMN7R6-100BSE 98,
PSMN7R8-100PSE 98,

PSMN7R8-120ES
PSMN7R8-120PS
PSMNO008-75B
PSMN8RO0-40BS
PSMN8RO0-40PS
PSMNB8RO-80YL
PSMN8R2-80YS
PSMN8R3-40YS
PSMNB8R5-60YS
PSMN8R5-100ES
PSMNB8R5-100PS
PSMNB8R7-80BS
PSMN8R7-80PS
PSMNO009-100B
PSMNO009-100P
PSMN9R0-25MLC
PSMN9R1-30YL
PSMN9R5-30YLC
PSMN9R5-100BS
PSMN9R5-100PS
PSMN9R8-30MLC
PSMNOQ10-80YL
PSMNO011-30YLC
PSMNO11-60ML
PSMNO11-60MS
PSMNO011-80YS
PSMNO012-60YS
PSMNO012-80BS
PSMNO012-80PS
PSMNO012-100YL
PSMNO012-100YS
PSMNO013-30MLC
PSMNO013-30YLC
PSMNOQ13-60YL
PSMNO013-80YS
PSMNOQ13-100BS
PSMNO13-100ES
PSMNO013-100PS
PSMNO13-100YSE 98,
PSMNO014-40YS
PSMNO014-80YL
PSMNO15-60BS
PSMNO15-60PS
PSMNO015-100B
PSMNO15-100P
PSMNO15-100YL
PSMNO15-110P
PSMNOQ16-100BS
PSMNO16-100PS

PSMNO16-100YS

107

107

108
106
104
104
106
106
104
105
107
107
106
106
107
107
101
102
102
107
107
102
106
102
105
105
106
105
106
106
107
107
102
102
105
106
107
107
107
107
104
106
105
105
107
107
107
108
107
107

107

Type Page
Number Number
PSMNO17-30BL 102
PSMNO017-30EL 103
PSMNO17-30PL 103
PSMNO017-60YS 105
PSMNO017-80BS 106
PSMNOQ17-80PS 106
PSMNO018-80YS 106
PSMNO19-100YL 107
PSMN020-30MLC 102
PSMN020-100YS 107
PSMNO021-100YL 107
PSMN022-30BL 102
PSMNO022-30PL 103
PSMNO025-80YL 106
PSMNO025-100D 107
PSMNO026-80YS 106
PSMNO027-100BS 107
PSMNO027-100PS 107
PSMN028-100YS 107
PSMNO030-60YS 105
PSMNO030-150B 108
PSMNO030-150P 108
PSMNO034-100BS 107
PSMNO034-100PS 107
PSMNO035-150B 108
PSMNO035-150P 108
PSMNO038-100K 107
PSMNO038-100YL 107
PSMNO039-100YS 107
PSMNO040-100MSE 98, 107
PSMNO041-80YL 106
PSMNO045-80YS 106
PSMNO050-80BS 106
PSMNO057-200B 109
PSMNO57-200P 109
PSMNO059-150Y 108
PSMNO063-150D 108
PSMNO069-100YS 107
PSMNO070-200B 109
PSMNOQ70-200P 109
PSMNO075-100MSE 98, 107
PSMNO085-150K 108
PSMN102-200Y 109
PSMN130-200D 109
PSMN165-200K 109
PSMNR90-30BL 102
PSSI2021SAY 25
PTVS3V3P1UP 72
PTVS3V3P1UTP 72
PTVS3V3S1UR 71
PTVS3V3S1UTR 71
PTVS5VOP1UP 72

Type
Number

PTVS5VOP1UTP
PTVS5VOST1UR
PTVS5VOS1UTR
PTVS5V0Z1USK
PTVS5V0Z1USKN
PTVS6VOP1UP
PTVS6VOP1UTP
PTVS6VOST1UR
PTVS6VOSTUTR
PTVS6V5P1UP
PTVS6V5P1UTP
PTVS6V5S1UR
PTVS6V5S1UTR
PTVS7VOP1UP
PTVS7VOP1UTP
PTVS7VOS1UR
PTVS7VOS1UTR
PTVS7V5P1UP
PTVS7V5P1UTP
PTVS7V5S1UR
PTVS7V5S1UTR
PTVS7V5U1UPA
PTVS7V5Z1USK
PTVS7V5Z1USKN
PTVS8VOP1UP
PTVS8VOP1UTP
PTVS8VOS1UR
PTVS8VOSTUTR
PTVS8V5P1UP
PTVS8V5P1UTP
PTVS8V5S1UR
PTVS8V5S1UTR
PTVS9VOP1UP
PTVS9VOP1UTP
PTVS9VOS1UR
PTVS9VOS1UTR
PTVS10VP1UP
PTVS10VP1UTP
PTVS10VS1UR
PTVS10VS1UTR
PTVS10VU1UPA
PTVS10VZ1USK
PTVS10VZ1USKN
PTVS11VP1UP
PTVS11VP1UTP
PTVS11VS1UR
PTVS11VS1UTR
PTVS12VP1UP
PTVS12VP1UTP
PTVS12VS1UR
PTVS12VS1UTR

PTVS12VU1UPA

Page
Number

72
71
71
69
69
72
72
71
71
72
72
71
71
72
72
71
71
72
72
71
71
70
69
69
72
72
71
71
72
72
71
71
72
72
71
71
72
72
71
71
70
69
69
72
72
71
71
72
72
71
71

70
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Index

PTVS12VZ1USK PTVS26VZ1USKN PTVS64VS1UTR 71 PUMH30 21 PZU14y

PTVS13VP1UP 72 PTVS28VP1UTP 72 PUMB2 21 PUMX1 23 PZU1éy

PTVS13VST1UR 71 PTVS28VS1UTR 71 PUMB4 21 PUMZ1 23 PZU20y

PTVS14VP1UP 72 PTVS30VP1UTP 72 PUMB10 21 PUSB2X4D 51,59, 64  PZU24y

PTVS14VS1UR 71 PTVS30VSTUTR 71 PUMBI13 21 PUSB3AB4 52,60  PZU30y

PTVS15VP1UP 72 PTVS33VP1UTP 72 PUMBI15 21 PUSB3F96 52,60  PZU36y

PTVS15VS1UR 71 PTVS33VS1UTR 71 PUMB17 21 PUSB3FRé 52,60,67  PZUxBL series

PTVS15VUTUPA PTVS36VP1UTP 72 PUMB19 21 PUSBM5V5X4-TL 59  RB520CS30L

PTVS15VZ1USKN 69  PTVS36VSTUTR 71 PUMB24 21 PUSBM30VX4-TL 59  RB521CS30L

PTVS16VP1UTP 72 PTVS40VP1UTP 72 PUMD2 21 PXT2907A 23 RB751CS40

PTVS16VS1UTR 71 PTVS40VS1UTR 71 PUMD4 21 PXT4403 RB751V40

PTVS17VP1UTP PTVS43VP1UTP PUMD9 PXTA42

PTVS17VS1UTR 71 PTVS43VS1UTR 71 PUMD12 PZT2222A

PTVS18VP1UTP 72 PTVS45VP1UTP 72 PUMD14 21 PZT4401

PTVS18VS1UTR 71 PTVS45VS1UTR 71 PUMD16 21 PZTA14

PTVS18VZ1USK 69  PTVS48VP1UTP 72  PUMD18 21 PZTA44

PTVS20VP1UP 72 PTVS48VSTUTR 71 PUMD20 21 PZU2.4y

PTVS20VS1UR 71 PTVS51VP1UTP 72  PUMD30 21 PZU3.0y

PTVS20VZ1USK PTVS51VS1UTR PUMH1 PZU3.6y

PTVS22VP1UP 72 PTVS54VP1UTP 72 PUMH4 21 PZU4.3y

PTVS22VS1UR PTVS54VS1UTR 71 PUMH9 21 PZU5.1y

PTVS24VP1UP PTVS58VP1UTP 72 PUMH11 21 PZU6.2y

PTVS24VS1UR 71 PTVS58VS1UTR 71 PUMH14 21 PZU7.5y

PTVS26VP1UP 72 PTVS60VP1UTP 72 PUMH1é 21 PZU9.1y

PTVS26VS1UR 71 PTVS60VS1UTR 71 PUMH18 21 PZU10y

PTVS26VUTUPA 70  PTVS64VP1UTP 72 PUMH20 21 PZU12y
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Support tools

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

Models and test data

Sales offices and distributors
Dedicated and skilled sales and distribution teams provide support on a regional level

Selection Guide - digital version
The pdf file of this selection guide can be downloaded here:

http://www.nxp.com/discrete_selection_guide

Bipolar transistors, diodes, ESD protection, TVS, Filtering and Signal conditioning,
Standard Logic/Picogate, Logic and MOSFETs product offerings
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