Discrete Semiconductors
Selection Guide 2013

Diodes, protection and signal conditioning devices,
bipolar transistors, MOSFETs, thyristors,
power management products

X



n
Actual size of DFN2020-6 and DFN1006D-2 package shown

NXP’s new DFN package portfolio
DFN: Discrete Flat No-lead

The largest supplier of leadless DFN packages with solutions

for almost every discrete application
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Quality is our top priority

Zero-Defect Program
» Ongoing quality improvement process to eliminate complaints and incidents in
production. Originally established to fulfill the stringent automotive business

requirements. Performance measured in CPB (Complaints per Billion).

Six Sigma Program NXP
P Structured process-improvement strategy involving the entire organization
by identifying and removing defects and minimizing any spillover within

the manufacturing process. DiOd es

Safe-Launch (DfX)
b Achieve low CPB (Complaints per Billion) at product launch from the beginning.

Advanced complaint handling Schottky barrier diodes and rectifiers 10
» Continual process improvement to achieve ‘best in class’ performance in complaint General purpose Schottky diodes < 250 mA 10
) ] Low capacitance Schottky diodes 1M
handling and problem solving. Medium power low V, Schottky rectifiers single > 200 mA 12
Medium power low V, Schottky rectifiers dual > 200 mA 16
Improved forward characteristics of (MEGA) Schottky rectifiers in new packages 17
Green products ;

P ‘ ‘ ‘ Zener diodes 18
» Halogen and lead free, environmental friendly portfolio — Dark Green products are General purpose Zener diodes 18
fully RoHS compliant with European Union directive 2002/95/EC. Zener diodes specifications 19
Switching diodes 20
. . . General purpose switching diodes < 100 V 20
Automotive quahty mindset General purpose switching diodes > 100 V 22
» Nearly all products are qualified acc. to AEC-Q101 standard. Controlled avalanche switching diodes 23
Low leakage current switching diodes 23
. cge . Power diodes 24

Highly qualified design-in and customer support )
] ) ] ] ) Hyperfast recovery power diodes 24
» Direct customer support line: Short reaction time to build Ultrafast recovery power diodes 25
Power Schottky Diodes 25

and preserve strong customer relationships.

Certification & Standards

» All international certification standards of note achieved
such as ISO9001, ISO/TS 16949 for automotive sites,
ISO14001, OHSAS18001.

Exceeding quality standards is our expectation



FlatPower packages: SOD123W and SOD128 NEW low V_ Schottky rectifiers in our superflat
NXP’s medium power solution for shrinking designs second generation leadless DFN package

A new portfolio of low V. MEGA Schottky diodes with outstanding performance in an ultra-
small and flat package of 0.37 mm height. The package has tin plated, 100% solderable side
pads for easy visual inspection after soldering.
Features and benefits Applications
» 33% lower V. on same footprint » Handheld equipment
» Low profile of 0.37 mm height » Backlighting for smart phone
» Solderable side pads » Battery charging
» Visual solder inspection » Shrinked PCB design
SOD123W and SOD128 package SOD123W and SOD128 design
Small SMD packages for shrinking designs Robust design
» Flat geometry, only 1 mm height » High surge capability due to clip bond technology Differentiated portfolio with best performance
» Halogene free mold compound » Excellent electro-thermal behaviour %
16 T
» AEC-Q101 qualified —— PMIEGZOUSERK J o | ——rmecaom0ep orN1080-2)
- bl e / _ L ——PMEG2010AER (500523)
: 12 T —— PMEG2015EPK 'E' 12 Improved performance
= 10 e 1
S E o5 E i [ <—/
Power dissipation (@ 1 cm?), and |, per package g g / /
E 06 E os
1100 100 E %47 ////// S 04 / /
02 % 02 /
1000 /. . 20 * 0 0,05 01 u,.15 0,2 0,.25 03 0,35 04 2 0 01 0.2 UI! 04 05 06
z P Forward voltage V; [V] " Forward voltage V, [V] '
% 900 +— — .$§
= a0 soD128 SMA
400 — DFN1608D-2 combines improved performance with reduced size
Lo ] \
_/ 50% r\ ﬂ e/ Ve
Package name SOD123F SOD123W SOD128
wire bond small clip large clip High
Body size (w x | x h) 26x1.6x11 2.6x17x1.0 3.8x25x1.0 Performance
e — e
L 1.1 mm
Schottky diodes TVS diodes o ’ o87mm 06mm >
Enabling superior high P_ and I, Can replace SMA and SMB products Small Size Large
» Huge portfolio of Schottky diodes available » Complete TVS series available
»20V-60V,1TA-5A, very lowV, » 3.5V -64V, 400 W and 600 W Portfolio of 0.5 A - 1.5 A with low V_and low |, types Soldered products onto pcb
» Junction temperature up to 175 °C » Junction temperature up to 185 °C Mam parameters
Type Optimization V amax I avmax
(V) (A)
) ) ) PMEG2005EPK low V,
Large supplier of more than 170 products in FlatPower packages for a lot of medium power PMEG2010EPK low V, o
PMEG2015EPK low V, 20 15
rectification and surge protection applications. PMEG2020EPK low V. 20 20
PMEG4005EPK low I, 40 05
PMEG4010EPK low I, 40 10
PMEG4015EPK low I, 40 15
PMEG4020EPK low 40 2.0




Schottky barrier diodes and rectifiers Schottky barrier diodes and rectifiers

<250 mA

General purpose Schottky diodes

types in bold represent new products

@ T=L 4 = Y

35x15x15 3.04 x 1.6 x 0.55 29x1.3x1.0 29%x1.3x1.0 2.6x1.6x1.1 2.0x1.25x0.95 2.0x1.25x0.95 1.7x1.25x0.7 1.7 x1.25x0.95 1.6x1.2x0.55 1.6x0.8x0.77 1.2x0.8x0.6 1.0x0.6 x0.48
300 500 250 250 830 250 300 550 400 300 150 500 250
single BAS70 BAS70H BAS70W 1PS76SB70 1PS79SB70 BAS70L
dual series BAS70-04 BAS70-04W
dual c.c. BAS70-05 BAS70-05W
70 70 750 10 0.1 50 dual c.a. BAS70-06 BAS70-06W
dual isolated BAS70-07 BAS70-07S BAS70-07V
triple isolated BAS70W
quad 2x series BAS70XY
370 1 0.5 30 single RB751V40 RB751S40 RB751CS40
single BAS40 BAS40H BAS40W 1PS76SB40 1PS79SB40 BAS40L
dual series BAS40-04 BAS40-04W
120 40 dual c.c. BAS40-05 BAS40-05W 1PS75SB45
500 10 1 30 dual c.a. BAS40-06 BAS40-06W
dual isolated BAS40-07 BAS40-07V
quad c.c./c.c. 1PS88SB48 BAS40-05V
quad 2x series BAS40XY
300 10 30 10 single 1PS79SB31
single BAT754
dual series BAT754S
340 10 2 25 dual c.c. BAT754C
dual c.a. BAT754A
triple isolated BAT754L
single BAS85 BAT85 BAT54 BAT54H BAT54W BAT54J 1PS76SB10 BAT54T 1PS79SB10 BAT54L
= dual series BAT54S BAT54SW
dual c.c. BAT54C BAT54CW BAT54CM
dual c.a. BATS54A BATS54AW
400 10 2 25
dual isolated BAT74 BAT74S BAT74V
triple isolated BAT54VV
200 quad c.c./c.c. BAT54CV
quad 2x series BAT54XY
500 200 30 10 single RB521S30 RB521CS30L
600 200 1 10 single RB520S30 RB520CS30L
single BAT721 1PS76SB21
300 & 5 20 dual series BAT721S
dual c.c. BAT721C
dual c.a. BAT721A
40 360 10 0.5 25 single 1PS79SB30
single BAT854W
420 30 05 s dual series BAT854SW
dual c.c. BAT854CW
dual c.a. BAT854AW
50 450 10 5 40 single BAS86 BAT86
250 100 850 250 4 73 single BAT46WH BAT46WJ

Low capacitance Schottky diodes

[1 (111711 (101011 (111011 (101011
N 4
e * oz |xx% [LEF [l&2® Csos GES e Woe o S5h Comees
: : x| |lx3
] oD OO0 Lo T 4 L) £ g L4 4 926
brb124 brb125 brb126 brb127 brb129 brb130 brb131
N [ DSEEER 29x13x10 20x1.25x0.95 20x125x095 17x1.25x0.95 1.6x12x055 1.2x08x0.6 1.0x06x0.48
| P (mW) | 250 250 300 400 300 500 250
% 4 4 single BAT17 1PS765B17 1PS795B17
] O|_| I a | me | q triple isolated S— 1PS66SB17
brb123 brb128 dual series PMBD354 1
0on 30 single 1PS705882 1PS105B82
o triple isolated 1PS88SB82 1PS66SB82
B 15 340 1 1 dual series 1PS70SB84
O|_| T 7 dual c.c. 1PS70SB85
oo dual c.a. 1PS70SB86

Y Diodes have matched capacitance

1



Schottky barrier diodes and rectifiers Schottky barrier diodes and rectifiers

Medium power low V, Schottky rectifiers single > 200 mA — Part |

types in bold represent new products

3.8x25x1.0 29x1.5x1.0 29x13x1.0 2.6x1.7x1.0 26x1.6x1.1 20x2.0x0.62 20x1.25x095 1.7x125x0.7 1.7x125x095 1.6x1.2x055 1.6x0.8x0.37 1.2x0.8x0.6 1.0x0.6x048 1.0x0.6x0.37 0.6x0.3x0.3

low V. PMEG2002AESF

low I, PMEG4002EJ PMEGA4002EB PMEG4002EL PMEGA4002ELD

I. low V. PMEG2005ET PMEG2005EH PMEG2005EJ PMEG2005AEA  PMEG2005AEV PMEG2005BELD

low V. PMEG2005AEL  PMEG2005AELD

low I PMEG2005EL PMEG2005ELD

low V. PMEG3005EB PMEG3005EL PMEG3005ELD

low V. BAT720 1PS70SB20

low V. PMEG2010ER

low V. PMEG2010EPK

low I PMEG2010BER

low V. PMEG2010ET PMEG2010EH PMEG2010EJ PMEG2010BEA ~ PMEG2010BEV

low V. PMEG2010AEB

low V. PMEG3010EP PMEG3010ER

low I, PMEG3010CEH PMEG3010CEJ

low V. PMEG3010EB

low V. PMEG4010ETP PMEG4010ETR

low I PMEG4010EPK

low V. PMEG6010EP PMEG6010ER

low V. PMEG6010AED

13



Schottky barrier diodes and rectifiers Schottky barrier diodes and rectifiers

Medium power low V, Schottky rectifiers single > 200 mA

types in bold represent new products

em D -----------
- 4 4 O & 4 4 8 G = § O

3.8x25x1.0 29x15x1.0 29x13x1.0 26x17x1.0 26x1.6x1.1 20x20x0.62 20x125x0.95 1.7x125x0.7 1.7x1.25x095 1.6x1.2x0.55 1.6x0.8x0.37 1.2x0.8x0.6 1.0x0.6x0.48 1.0x0.6x0.37

1050 540 420 950 830 960 400 830 570 570 780 500 565 660

low V, PMEG2015EPK
@ 660 0.2 low I PMEG2015EH PMEG2015EJ PMEG2015EA PMEG2015EV
' 30 500 1.0 low V, PMEG3015EH PMEG3015EJ PMEG3015EV
40 610 0.03 low I, PMEG4015EPK
10 460 3.0 low V. PMEG1020EH PMEG1020EJ PMEG1020EA PMEG1020EV
420 1.9 low V. PMEG2020EPA
20 450 0.9 low V, PMEG2020EPK
525 0.2 low V. PMEG2020EH PMEG2020EJ PMEG2020AEA
360 3.0 low V. PMEG3020EP
420 1.5 low V. PMEG3020CEP PMEG3020ER
450 0.1 low I, PMEG3020BEP
* 470 2.5 low V. PMEG3020EPA
2.0 520 0.05 low I, PMEG3020DEP PMEG3020BER
620 1.0 low V. PMEG3020EH PMEG3020EJ
490 0.1 low V. PMEG4020EP PMEG4020ER
490 0.1 low V. PMEG4020ETP PMEG4020ETR
0 535 0.1 low V, PMEG4020EPA
660 0.03 low I PMEG4020EPK
530 0.2 low V, PMEG6020EP PMEG6020ER
60 530 0.2 low V. PMEG6020ETP PMEG6020ETR
575 0.25 low V. PMEG6020EPA
10 530 3.0 low V, PMEG1030EH PMEG1030EJ
360 5.0 low V. PMEG3030EP
* 450 0.15 low I PMEG3030BEP
30 490 0.2 low V, PMEG4030EP
' 40 490 0.2 low V. PMEG4030ETP E New low V, Schottky rectifier portfolio in DFN1608D-2 (SOD1608)
>40 01 lowl, PMEGA030ER g Leadless ultra small and flat SMD package (1.6 x 0.8 x 0.37 mm)
530 0.2 low V. PMEG6030EP "6' - - -
60 o 4 low V, devices with V, =20V and |_up to 2 A
530 0.2 low V, PMEG6030ETP wnv - - -
4 low | devices with V, = 40 V and |_ up to 2 A
360 8.0 low V. PMEG3050EP ()
£l e 075 low TVIEGEGEET f Solderable side pads for visual soldering inspection
> 490 03 low V. PMEGA050EP £ AEC-Q101 qualified
40 490 0.3 low V. PMEGA4050ETP

PMEG2005BELD, PMEG2010BELD
0.5Aand 1 Alow V, Schottky rectifiers in DFN1006D-2 (SOD882D)

Low height, high performance - save board space
by replacing SMA & SMB with FlatPower packages

High temperature (175°) rectifiers in Flatpower packages

10 devices with V, = 40 V, 60 V boost max. junction
temperature to 175 °C

Extremely low V, combined with low |, due to new wafer
fab process module using optimized shallow diffusion

V. typ=353mV@0.5A
lutyp =28 pA@ 10V

Maximum rectified current range of 1 A up to 3 A

Low V, spec. combined with low |, characteristics
AEC-Q101 qualified
In SOD123W and SOD128 Flat Power packages - only 1 mm high

Solderable side pads for visual soldering inspection
AEC-Q101 qualified

)
=
2
=
(o]
Q.
(%2}
(]
-
=)
=

In the Spotlight
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Schottky barrier diodes and rectifiers

Medium power low V, Schottky rectifiers dual > 200 mA

types in bold represent new products

...l. = - . .

PMEG3002TV

low V,

PMEG2005CT

PMEG4005CT

dual c.c.

dual c.c.

BAT120C

dual c.c.

PMEG4010CPA

dual series

BAT160S

dual ca.

BAT160A

dual c.c.

low V. PMEG3020CPA

Schottky barrier diodes and rectifiers

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

Forward Characteristics : |_ versus V.

(typical curves @ 25 °C) f '

2.0 T T
— PMEG3020EP
1.8
8] — PmEG30208R / / /
161l — PMEG3020EPA
——— Equivalent wire-bond _/
14l SMD type 30 V/2 A

W/ 1/

. [/

IF [A]

L)/

. /v
i/

/
e

0 0.1 0.2 0.3 0.4

VE[V]

0.5 0.6

» Maximum Efficiency General Application

Nomenclature of low V. (MEGA) Schottky rectifiers

4010 A TP
NXP MEGA Schottky rectlﬂer Package indicator:
N . A =S0D323
Max. reverse voltage in V- ¥a_ﬂ:.nthn‘umber ((:ptlonal) B —SOD523
eg.40=40V = high temperature b - sorasr
Cont. foward current in Internal H =80D123
eg.10=1.0A A=CA J =SOD323F
c=CC L =DFN1006-2 (SOD882)
E =single LD = DFN1006D-2 (SOD882D)
Variant number (optional) P = double, parallel P =SOD128
R = tripple, antiparallel PA = DFN2020-3 (SOT1061)
S = series PK = DFN1608D-2 (SOD1608)
V = tripple R =S0D123W
W=CAand CC T =80T123
X =2 x series V =S0T666
Y=2xCC
Z=2xCA

17



Zener diodes Zener diodes

General purpose Zener diodes Zener diodes specifications

Differences in Zener specifications Japanese spec (PZU, PDZ)
- PZU2.4y 23-26 > - .
- PZU2.7y 25-29 25-275 265-29 =
- 3.3~24 N SOD66 (DO-41) _ PZU3.0y 28-32 2.8-3.05 2.95-3.2 -
500 c Eur single 4.8x2.6x0.81 1000 PZU3.3y 3.1-35 3.1-335 3.25-35 -
0 3.6-75 ] BZVES5 series — PZU3.6y 34-38 3.4-3.65 3.55-3.8 -
Vz nominal Vz PZU3.9y 3.7-41 3.7-3.97 3.87-4.1 -
) ) SOD27 (DO-35) PZU4.3y 4.01-4.48 4.01-4.21 4.15-4.34 4.28-4.48
- 2.1~36 bout 2% | NzX
250 clesiiicnd | HEEE el seres 425 1 85 0156 400 Japanese spec PZU4.7y 4.42-49 4.42-4.61 455-475 469-49
Sde : A XLEXE: PZUS.1y 4.84-537 4.84-5.04 4.98-52 5.14-537
£ 28=T Ee B o B9 saiies - PZUS.6y 5.31-5.92 5.31-555 5.49-573 5.67-5.92
PZU6.2 5.86-6.53 5.86-6.12 6.06-633 6.26 - 653
J J S (S} PZU6 sy 6.47-7.14 6.47-673 6.65-6.93 6.86-7.14
.8y 47 - 7. 47 - 6. .65 - 6. .86 -7.
400 40 2.4~75 © Eur single BZV90 series 6.5x3.5x1.65 1500 PZU7 5y 7.06-7.84 7.06-7.36 728-7.6 7.52-7.84
s PZU8.2y 7.76-8.64 7.76-8.1 8.02-836 8.28 - 8.64
PZU9.1 8.56 - 9.55 8.56-8.93 8.85-9.23 9.15-9.55
SOT89 (SC-62) y
: A : ‘ PZU10y 9.45-10.55 9.45-9.87 9.77 -10.21 10.11 - 10.55
250 40 24~75 c Eur single BZVA9 series 45x25x1.5 1000 V nominal Vo PZUT1y 10.44 - 11.56 10.44 - 10.88 10.76 - 11.22 11.1-1156
s bragss PZU12y 11.42-12.6 11.42-119 11.74-12.24 12.08-12.6
SODBOC (MiniMelf) ZS]ZY 12.47 - 13.96 12.47 - 13.03 1339; = 1131219 13.37 - 13.96
y = - 7= 14k -
250 40 24~75 B.C Eur single EE:' BZVS5 series 35x1.5x1.5 300 PZU15y 13.84 - 15.52 13.84 - 14.46 14.34-14.98 14.85 - 15.52
o PZU16y 15.37 - 17.09 15.37 - 16.01 15.85 - 16.51 16.35 - 17.09
p— PZU18y 16.94 - 19.03 16.94-17.7 17.56 - 18.35 18.21 - 19.03
B, C dual c.a. @ BZB84 series PZU20y 18.86 - 21.08 18.86 - 19.7 19.52 - 20.39 2021 -21.08
200 40 2.4~75 Eur o PZU22y 20.88 - 23.17 2088 - 21.77 21.54 - 22.47 22.23 - 23.17
A B, C i BZX84 series o 13x10 5 PZU24y 22.93-25.57 22.93-23.96 23.72-24.78 24.54 - 25.57
single 3783 IS R 1 PZU27 25.1-289 - - -
02V Ave PLVAGOOA series -
250 30 5-6.8 - PZU30y 28-32 ) i )
: 02V Ave dual c.a. @ PLVA2600A series FAUERy = z = =
I PZU36y 34-38 - - -
) ) SOD123F
- 3.0~30 about 2.5% special NZH series P
NZX-series in D27
250 single EEIH 26x1.6x1.1 250 European spec (BZV, BZX, BZB, 1N47) series in SO
0 2475 BC  E B2TS2H seres [ S S .~ = A S 7 M S 71 B (S L
0 o SO (5531 o wm we wm ND@uA  23-25 | NZGZE  63-66 | NDISA  1a1-147
200 40 2.7~24 B2 Jap dual isolated III PZUxDB2 series 2.0x1.25x0.95 300 BZX84-y2V4 22-26 2.35-245 2.37-243 NZX2v4B 24-26 NZX6V8A 64-67 NZX15B 14.5-15.1
T E L BZX84-y2V7 25-29 2.65-2.75 267-273 NZX2V7A 25-27 NZX6V8B 6.6-69 NZX15C 14.9 -15.5
50323 (5C.70) BZX84-y3V0 28-32 2.94-3.06 2.97-3.03 NZX2V78 26-28 NZX6V8C 67-7 NZX15X 14.35 - 15.09
{ BZX84-y3V3 31-35 3.23-337 3.26-3.34 NZX2V7C 27-29 NZX6V8D 69-7.2 NZX16A 15.3-15.9
200 40 2.4~15 © Eur dual c.a. BZB784 series 2.0x 1.25x0.95 350 BZX84-y3V6 3.4-38 3.53-3.67 3.56 -3.64 NZX3VOA 28-3 NZX7V5A 7-73 NZX16B 15.7-16.5
o BZX84-y3v9 3.7-41 3.82-3.98 3.86-3.94 NZX3V0B 29-3.1 NZX7V5B 7.2-76 NZX16C 16.3-17.1
BZX84-y4V3 4-46 4.21-439 4.25-435 i _ :
= s © g back-to-back EE:' EEIEEA SOD323 (SC-76) y NZX3V0C 3-32 NZX7V5C 73-77 NZX18A 16.9-17.7
200 ur EEeiereEE BZX84-y4v7 44-5 4.61-479 4.65 - 4.75 NZX3V3A 3.1-33 NZX7V5D 75-7.9 NZX18B 17.5-18.3
- BZX84-y5V1 4.8-5.4 5-52 5.04-5.16 NZX3V3B 32-3.4 NZX7V5X 7.07 - 7.45 NZX18C 18.1-19
40 2.4~36 B2 Ja PDZ-B series 1.7 x 1.25 x 0.95 300 - - - - -
i : : Hhex DR 220 849-671 5:54-5.66 NZX3V3C 33-35 NZX8V2A 7.7-8.1 NZX20A 18.8-19.7
250 40 2.4~75 B C Eur single EE'H BZX384 series BZX84-y6V2 58-6.6 6.08-6.32 6.13-6.27 NZX3V6A 34-36 NZX8v2B 79-83 NZX208 19.5-20.4
200 40 24~3  B,B1,B2,B3  Jap e PZUxBA series BZX84-y6V8 6.4-72 6.66 - 6.94 6.73- 687 N 55-97 —— 81 -0 NEBE RT3
200 60 100 c Eur BZX100A SOD323F (SC-90) EDE NS 7°79 U3 =745 V422738 NZX3V6C 36-38 NZX8V2D 83-87 NZX22A 20.9-21.9
BZX84-y8V2 7.7-87 8.04-836 8.11-8.29
200 40 2.4~36 B, B1, B2, B3 Jap single PZUxB series @ 1.7x1.25x0.7 550 B2XB4y9V1 ABo0E TIECET 5 o5 NZX3V9A 37-39 NZX9V1A 85-8.9 NZX22B 21.6-22.6
e SR e o NZX3V9B 38-4 NZX9V1B 87-9.1 NZX22C 223-233
250 40 2.4~75 B, C Eur BZX84J series BZX84-y10 9.4-106 9.8-10.2 9.9-10.1 NDEEE 8001 P 89-0F e G~ 3]
SOT663 B2yl OSENIS 100- 112 L0y iy NZX4V3A 4-42 NZX9V1D 9.1-95 NZX24B 23.6-247
BZX84-y12 11.4-12.7 11.8-12.2 11.88 - 12.12
200 40 2.4~15 C Eur dual c.a. @ BZB984 series 1.6x1.2x0.55 350 T YT T Tl o BE NPZENELD Gl i) NZXME 2397 INP2ZHC Z83SEI25D
jug brss y15 13‘8 15'6 14‘7 15‘3 14'85 15'15 NZX4V3C 42-44 NZX10A 95-99 NZX24X 22.61-23.77
Bzxs4-y16 15'3 - 17’1 15’7 - 16‘3 15'84 - 16'16 NZX4V3D 43-45 NZX10B 9.7 -10.1 NZX27A 25.2-26.6
SOD523 (SC-79) Bzxs4_y1a 1 - 101 e - 1o 8 - 1518 NZX4V7A 44-46 NZX10C 9.9-103 NZX278B 262-27.6
200 40 2.4~75 B,C Eur single BZX585 series 1.2x0.8x0.6 300 B84 yzo 18'8 21‘2 19‘6 20‘4 1'9 s 20'2 NZX4V7B 45-47 NZX10D 10.2-10.6 NZX27C 27.2-286
B =T yzz 20‘8 23'3 21'6 22'4 T 7‘8 22'22 NZX4v7C 46-48 NZX11A 10.4-10.8 NZX27X 26.99 - 28.39
NZX4V7D 47-49 NZX118 10.7 - 11.1 NZX30A 28.2-29.
. DFN1006-2 (SOD882) BZX84-y24 22.8-25.6 23.5-245 2376 -24.24 g £ 8 g
2.4~75 B, C Eur BZX884 series = 251289 265975 26732797 NZX5VIA 48-5 NZX11C 10.9-11.3 NZX308 29.2-306
200 40 single :EI: / j 1.0 x 0.6 x 0.48 250 - S B S . . .
e . | g S /7 ’ BZX84-430 B h o T T ST NZX5V1B 49-51 NZX11D 11.1-11.6 NZX30C 302-316
b~ y a &0 X series - - -
P h BZXB4433 5= 557 - NZX5V1C 5-52 NZX12A 11.4-11.9 NZX30X 29.02 - 30.51
p— B2XB4.y36 - 5 55 7 i) - Y2 NZX5V1D 51-53 NZX128 11.6-12.1 NZX33A 312-326
; } B7X84y39 T RA-T0 el -® NZX5V6A 52-55 NZX12C 11.9-12.4 NZX338 322-336
250 40 2.4~30 B Eur single TDZxJ series 1.7x1.25x0.7 500 NZX5V6B 53.56 NZX12D 122-12.7 NZX33C 332-345
_ BZX84-y43 40 - 46 42.1-439 4257 - 43.43 ol 25 1l 3oy
B7X84-y47 44-50 46.1-47.9 ) NZX5V6C 54-57 NZX12X 11.44 - 12.03 NZX36A 342-357
Notes. BZX84-y51 48 - 54 50.52 50.49 - 51.51 NZX5V6D 55-58 NZX13A 12.4-12.9 NZX368 353-36.8
Jap: B selection: app. 5% V, tolerance, B1, B2, B3 selections: app. 2% V, tolerance in sequential intervals BZX84-y56 52 - 60 54.9 - 57.1 - NZCICE 56-89 (NZ(EE 126= 13 NABEC b=
Eur: A selection: app. 1% V, tolerance, B selection: app. 2% V, tolerance, C selection: app. 5% V, tolerance; the selections are in overlapping intervals BZX84-y62 58 - 66 60.8-63.2 - INEZEYZA 57 =6 NZNES i29=1E14 INEZELX 585 =719
Ave: low voltage avalanche regulator diodes BZX84-y68 64-72 66.6 - 69.4 - NEZRVE 98- & NI 182 137
dual c.a.: dual common anode BZX84-y75 70-79 73.5-76.5 74.25 - 75.75 NzX6v2C 6-63 NZX14B 135-14
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Switching diodes Switching diodes

General purpose switching diodes < 100V

425x185x056 3.04x1.6x055 35x15x1.5 29x13x1.0 29x1.3x1.0 26x1.6x11 20x125x0.95 20x1.25x0.95 1.7x1.25x095 1.7x125x0.7 1.6x1.2x055 1.6x0.8x0.77 1.2x0.8x0.6 1.0x0.6x048 1.0x0.6x048 1.0x0.6x0.37

BAL74

BAL99

BAS28

1PS300

1PS302

BAWS56S

1N4148

BAS16T

BAS16

@ BAV70 BAV70W BAV70T BAV70M

BAV99

BAS16W

BAV9OW

21
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Switching diodes

General purpose switching diodes > 100V

IIIIII 5 R e e ) R
&b
Py (W)

el @ L 48584 484848

B 35x1.5 29x15 29x13 29x13 26x1.6 26x17 20x1.25 2.0x1.25 1.7 x 1.25 1.7 x1.25 1.2x0.8

16856 x15 x 1.0 x1.0 x 1.0 x1.1 x 1.0 x0.95 x 0.95 x 0.95 x0.7 x 0.6
x 0.

500 300 500 250 250 830 750 350 300 400 550 500

150 1 100 100 150 50 EE:’ BAV20 BAV102

bra036.

BAV21 BAV103 BAS21H BAS321

BAS21 BAS21W

& |

{

BAV23

[i=

BAV23A BAS21AW

N
=]
S
15
o

H

2200 1 100 100

BAV23C

BAV23S BAS21SW

N E

BAS21AVD

BAS21VD

H
H

BAS21J BAS521

300 1.1 100 150 250 50

BAS101

BAS101S

& 7 il

BAW101

=

BAW101S

C
O
5 O

H

400 1.1 1000 1000 400 1800 PNS40010ER

i

Switching diodes

Controlled avalanche switching diodes

T TR

1]
60 1 200 100 9 600 2.5 6 !ll BAS56
] ] i
T
90 1 200 100 10 600 35 50 @ BAS31
A

Low leakage current switching diodes

3.5x1.5x 3.04x1.6 29x1.3 26x1.6 2.0x1.25 1.7 x1.25 1.6x0.8 1.2x0.8
1.5 x 0.55 x 1.0 x 1.1 x 0.95 x 0.95 x 0.77 x 0.6

300 500 250 830 250 400 170 500
C—<— BAS116H BAS416 BAS716
bra036
[1]
/%/ BAS116 BAS116T
] ]
bra048
-
75 1 10 5 3 BAV199 BAV199W
L] L]
bra041
.
BAW156
L] ]
bral43
-
BAV170
L] L]
bra046
125° 1 100 1 :yg Ch—t—1  Bas4sAL BAS45A

bra036
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Power diodes

Hyperfast Power Diodes

types in bold represent new products

————
7§ &

500 5 1.4 5 16 BYC5D-500 BYC5DX-500
5 1.4 5 19 BYC5-600 BYC5X-600 BYC5B-600
8 1.4 8 19 BYC8-600 BYC8X-600 BYC8B-600
8 2 8 12.5 BYC58X-600
8 1.4 8 18 BYC8D-600 BYC8DX-600
8 1.4 8 19 BYC8-600P BYC8X-600P
600 10 1.4 10 19 BYC10-600 BYC10X-600 BYC10B-600
10 14 10 18 BYC10D-600 BYC10DX-600
2x5 1.4 5 19 BYC10-600CT
15 14 15 19 BYC15-600 BYC15X-600
20 1.4 20 19 BYC20-600 BYC20X-600
20 14 20 19 BYC20X-600P
30 1.4 30 19 BYC30X-600P

Hyperfast recovery power diodes

Comprehensive package offerings

Low leakage current (platinum doped series)

Low reverse recovery current

Low thermal resistance

Reduces switching losses in associated MOSFET or IGBT

In the Spotlight

Power Diode part numbering

Process indentifier:

Vv VOID = Normal
Type number RRM F  =Enhanced ultrafast for
i CRM and Interleaved

BYV29FX-600P ¢ :lowicocce

—T AR T
Technology:
C=CCMPFC
V = DCM PFC or Ultra Fast
T = DCM PFC Package indentifier:
VOID = SOT78/ SOD59

. B  =D2PAK (SOT404)
Die numper: _ D = DPAK (SOT428)
\2/OID = g!ng:e g!e G  =12PAK (SOT226)

= Single die Forward current (I =
3/4 = Dual die with Common () X SOTT80A/SODTS
Cathode

5 = Casco Diode brb644

Ultrafast recovery power diodes

Fast switching

High voltage capability

Low forward voltage drop

Low leakage current (platinum doped series)

Low thermal resistance

)
<
Rl
=i
(o]
o
(%)
()
<
-
=

Soft recovery characteristic

Power diodes

Ultrafast Power Diodes

types in bold represent new products

3

7 78 r e« &

BYW29E-100
2x 10 0 72 BYV32E-100
2x0.75 05 0.5 10 BYV40E-150
150 8 0.8 8 20 BYW29E-150
2x10 072 8 20 BYV32E-150
2x15 0.78 15 20 BYV42E-150
8 0.8 8 20 BYW29E-200 BYW29EX-200 BYW29ED-200
2x5 0.8 5 15 BYQ28E-200 BYQ28X-200 BYQ28ED-200
2x5 0.8 5 15 BYQ28E-200E
200 14 0.83 14 20 BYV79E-200
2x8 084 8 20 BYQ30E-200
2x10 0.72 8 20 BYV32E-200 BYV32G-200 BYV32EB-200
2x15 0.78 15 20 BYV42E-200 BYV42G-200 BYV42EB-200
300 2x5 095 5 50 BYT28-300
400 9 0.9 8 50 BYV29-400
2x10 0.87 10 50 BYV34-400
9 0.9 8 50 BYV29-500 BYV29X-500 BYV29B-500
2x5 095 3 50 BYT28-500
500 1% 0.9 15 50 BYT79-500
2x10 0.87 10 50 BYV34-500
2x15 0.95 15 50 BYV44-500
4 0.88 4 33 NUR460
4 0.82 3 45 NUR460P
5 0.97 5 50 BYV25X-600 BYV25G-600 BYV25D-600
8 1.07 8 60 BYR29-600 BYR29X-600
600 9 0.97 8 50 BYV29-600 BYV29X-600 BYV29G-600  BYV29B-600
15 1 15 50 BYT79-600 BYT79X-600
2x10 0.92 10 50 BYV34-600 BYV34X-600 BYV34G-600
5 1.1 5 17.5 BYV25F-600 BYV25FX-600 BYV25FB-600 BYV25FD-600
9 1.25 8 17.5 BYV29F-600 BYV29FX-600 BYV29FB-600 BYV29FD-600
2x10 13 10 20 BYV410-600 BYV410X-600
800 8 1.07 8 60 BYR29-800 BYR29X-800

Power Schottky Diodes

types in bold represent new products

100 2x10 0.59
110 2x10 0.59 10

NXPS20H100C
NXPS20H110C

NXPS20H100CX

Power Schottky Diodes

Negligible switching losses

High junction temperature capability

Low leakage current

Optimized design to give low VF and high Tjmax

Integrated guard ring for voltage stress protection

In the Spotlight

25
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Protection and signal conditioning

1

Audio interfaces 4
Video interfaces 41
Common Mode Filter for MIPI CSlI, DSI, (D-PHY) 44
Multichannel EMI filters, ESD protection for LCD and camera 45
SD-, SIM-card and MMC 51
Battery and charger protection 52
USB, SATA, LAN 52
NFC Antenna Protection 56
Automotive high-speed networks 56
Automotive LIN/CAN/FlexRay 56
TVS diodes 57
TVS diodes, 24 W/40 W 57
TVS diodes, 400 W 57
TVS diodes, 600 W 58

Signal conditioning and protection 60

27



Ultra low clamping ESD protection for highly Snap-back ESD protection for ultra-high

iti i d interf tecti itive SoC g
sensitive dev|ces speed Interraces, protecting sensitive 50LsS 5§
&S
c
27
e
i
» Modern IC process technology nodes feature ultra small structure widths which are highly 28
o
sensitive to high voltages and currents 4 2
TLP Current 4 N\
. . . LP be-
P The excellent clamping performance of the new NXP family reduces dangerous clamping/ » Modern, very fast SoCs react very haviour
. . . . . ) of the
transient voltages during an ESD strike to a minimum fast to transients such as ESD pulses Z#Eé’g*ﬁ‘é‘f;glon SoC
and Transmission Line Pulse (TLP) device with snapback
Optimal clamping performance: 8 kV ESD clamping graph measurements av
» Standard ESD protection devices Alow Ry, (dV/dI)
0 alone will not
react at higher TLP voltages and do protect this SoC!
== NXP PESD5VOX1ULD (1.15 pF max.) not offer sufficient protection
O i . . .
Comparable market device (0.9 pF max.) » NXP's ESD-protectlon devices with ~
150 deep snapback protect even these P benaviour
195 most sensitive SoCs against ESD of standard ESD
. tection devi
Reduced overshoot voltage from 125 V down to 50 V pulses according to IEC61000-4-2 protection device
— 1607 o B TLP Voltage
> —_ >
= 75 ) )
()
g Crossing point mm?
S i
5 50
= Ct ESD rating
25 Device Configuration Description 0 '):']p [kV IEC Size [mm3]
> 61000-4-2]
f 0
-10 o5 - 0 10 20 30 40 50 IP3319CX6 Protects and filters one line pair C‘;’f’;’t';‘;’t‘i'o’*;‘}gffgls‘f;:’t:hlig::‘:;’;_f;’:aas‘:;zE_SD 15 15 @ 1.34x0.95 x 0.57
Reduced clamping voltage down to 50%
SOT363
-50 |P4285CZ6-TY Protects fOLll.r unidirectional Deep snap-back ESILDJSpBthgction for fast data lines 0.8 12 2x1.25x0.95
Time [nS] ines ( .0,...)
SOT457
|P4285CZ6-TD Protects fmlj‘r unidirectional Deep snap-back ESD protection for fast data lines 08 12 & 29x15x1.0
ines (USB2.0,...)
Electrical specifications PRANCEAG
P |P4285CZ9-TBB Protects four unidirectional Deep snap-back ESD protection for ultra fast data 0.8 12 (SOT1178) 21x1.0x05
lines lines (HDMI,...) . . . .
£SD rati VvV, @8kV %
Product C, max m'::mg ESD pulse Package Configuration DFN2510-10
after 30 ns N . SOT1176)
1P4292CZ10-TBR Protects fmlji:‘t;gldlrectlonal Deep snap-back |I‘|EnSeDs R;'g‘ée?’c.gn’).r.\.)for ultra fast data 0.55 8 ( ) 25x1.0x05
PESD5VOX1UB 5V 095 pF 1.15 pF 8 kv 7.5V (1'253553(30'6) E
1 DFN2510-10
SRR P four unidirectional D back ESD ion for ultra fast d (SOT1176)
PESD5VOXTUAB 5V 1.5 pF 1.75 pF 15 kv 1V — IPEZCZITTER T e o on? SRS fsBao ) o e e 05 1 @ 2251005
PESD5VOX1ULD 5V 0.95 pF 1.15 pF 8 kv 7.5V R Bl DENzez6-10
R s ‘ (006057 I 1P4238CZ10 Protects foTi:‘L;Zidirectional Deep snap-back Ethergr}ztosurge protection 25 A 3 30 i) 26x2.6x05
PESD5VOXTUALD 5V 1.55 pF 1.75 pF 15kV. (Y 209 @
DFN1006-2 (SOD882)
PESD5VOX1BCL 5V 0.49 pF 0.6 pF 8 kv 18V (1.0x 0.6 x 0.5)
<]
PESD5VOX1BCAL 5V 0.85 pF 095 pF 15kV 133V msc211

28 29



Standard ESD protection devices

Standard ESD protection devices

33

12
15
24
36

12
5
24
33

12

15

24

12
24

25
33

553

85}

207
152
38
32
23
18
152
38
32
23
207
152
38
32
23
480
160
23

480

160

68

62

229
172
89
78
69
85

35

35

35

85

35

42

300
200
75
70
50
30
200
75
70
50
300
200
75
70
50
530
180
50

530

180

75

70

300
200
150
150
150
75

45

45

45

45

45

40

150
150
150
150
150
150
150
150
150
150
330
260
180
160
160
890
600
160

890

600

150

150

260
180
180
180
200

100

130

130

130

130

30

30
30
30
30
23
30
30
30
30
23
30
30
30
30
23
30
30
23

30

30

30

30

30
30
30
30
30
30

30

30

30

30

30

0.1

0.05
0.05
0.05
0.01

0.05

0.05
0.05

0.05
0.05
0.05

0.1
0.05

0.1

0.05
0.05
0.01
0.01
0.01

0.1

0.1

0.1

0.1

0.1

iy

v
L]

111 8/20 ps exponential decay waveform according to IEC 61000-4-2 and IEC 61643-321

30

mse211

PESD5VOS1USF

PESD3V3S1UL
PESD5VOS1UL
PESD12VS1UL
PESD15VS1UL
PESD24VS1UL
PESD36VS1UL
PESD5V0S1ULD
PESD12VS1ULD
PESD15VS1ULD
PESD24VS1ULD
PESD3V3S1UB
PESD5V0S1UB
PESD12VS1UB
PESD15VS1UB
PESD24VS1UB
PESD5VOSTUA
PESD12VS1UA
PESD24VS1UA

PESD5V0S1UJ

PESD12VS1UJ

PESD9X5.0L

PESD9X7.0L

PESD572.5
PESD5Z73.3
PESD5Z5.0
PESD5Z76.0
PESD5Z77.0
PESD5Z12

PESD5VOS1BSF

PESD5VOS1BL

PESD5V0OS1BLD

PESD5V0S1BB

PESD5V0OS1BA

DSN0603-2 (SOD962)

sy

DFN1006-2 (SOD882)

DFN1006D-2
(SOD882D)

-

/

SOD523 (SC-79)

Iy

Iy

SOD323 (SC-76)

s

SOD323F (SC-90)

Iy

DFN1006-2 (SOD882)

I

SOD523 (SC-79)

Iy

DSNO0603-2 (SOD962)

I

DFN1006-2 (SOD882)

N
&

5

O

DT
o
S
&
?
N

oz
o)
o
oo
N
S

Iy

SOD523 (SC-79)

Iy

SOD323 (SC-76)

Uy

33 200 275

0.6 x0.3x0.3

1.0x0.6 x0.48

1.0x 0.6 x 0.37

1.2x0.8x0.6

1.7 x 1.25 x 0.95

1.7x1.25x0.7

1.0x0.6 x0.48

1.2x0.8x0.6

0.6 x0.3x0.3

1.0x0.6 x0.48

1.0x0.6 x0.37

1.2x0.8x0.6

1.7 x1.25x0.95

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

Standard ESD protection devices

Standard ESD protection devices

5
12
15
24
3.3
5.2
12
15
24
36
3.3

5
12
15
24

55

5.5

3.3

11 8/20 ps exponential decay waveform according to IEC 61000-4-2 and IEC 61643-321
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110

85

107
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78

200

107

165
90

145
78
37

200

165
37
37

215

165
73
60
40

215

165
73
60
45

45

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

60

40

300

220

125
105
90
240
125
200
105
180
90
50
240
200
48
48
300
220
100
90
70
300
220
100
90
70

75

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

110

110

200
200
200
200
200
200
200
200
200
200

23
30
30
30
23
30
30
30
30
23
30
30
30
30
30
23
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0.3
0.03
0.05 1]
0.05

mse212

1(@30V)
2

1 o

0.05

0.05 e

0.05

A1 o oa

0.1 d

0.1 ki 3

10 Locs

1(@3V) e naanz

R
4

0.1(@43V)

006aaal56

0.5
0.1

2 [ BHE]

0.7
05 BB
0.2 mse215
0.1
0.1

0.7
0.075

0.1 N

0.8

0.2
0.015

i
v
E

=l
]

iy
v
[

0.015
0.015
0.8
0.2
0.015
0.015

0.015

T T E

0.1 = l

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

IP4342CX5/LF

IP4042CX5/LF

PESD3V3S4UF

PESD5V0S4UF

BZA956A
BZA962A
BZA968A
BZAB56A
BZAB56AL
BZAB62A
BZAB62AL
BZAB68A
BZAB68AL
BZAB20A
BZA456A
BZA462A
BZA418A
BZA420A
PESD3V354UD
PESD5V0S4UD
PESD12VS4UD
PESD15VS4UD
PESD24VS4UD
PESD3V3S5UD
PESD5VOS5UD
PESD12VS5UD
PESD15VS5UD
PESD24VS5UD

BZA408B

types in bold represent new products

(o))
- .S
c
© 9
= =
ST
L o
[TIKY)
46 —
£ g
SOT663 o)
(7]
1.6 x1.2x0.55
SOT23
29x13x1.0
WLCSP5 1.06 x 0.76 x 0.61
Oxe
Lﬁ / 1.28 x 0.91 x 0.65
. X U, X U,
DFN1410-6
(SOT886)
T 1.45x1.0x0.48
Feg)
SOT665

1.6 x1.2x0.55

SOT353 (SC-88A)

2.0x1.25x0.95

SOT457 (SC-74)

29x15x1.0

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



Low capacitance ESD protection devices Low capacitance ESD protection devices

Low capacitance ESD protection devices — Part | Low capacitance ESD protection devices — Part 2

types in bold represent new products

()]
- .S
c
© .9
c X
ST
T o
o O
5=
3.3 34 40 45 30 0.3 PESD3V3L1UL DFN1006-2 (SOD882) DFN1006-2 (SOD882) a E
1.0x0.6 x0.48 5 2.9 3.5 = 10 0.1 PESD5VOUTBL L7777 1.0 x 0.6 x 0.48 B2
5 25 30 42 26 0.1 PESDSVOL1UL ) @
DFN1006D-2 (SOD882D) )
5 25 30 42 26 0.1 PESD5VOL1ULD 1.0 x 0.6 x 0.37 RO (SOIRER ALY
5 2.9 35 - 10 0.1 PESD5VOU1BLD 1.0 x 0.6 x 0.37
D
33 34 40 45 30 0.3 PESD3V3L1UB SOD523 (SC-79) 0 1 K —
@ 1.2x0.8x0.6 — SOD523 (SC-79)
£ = £ 42 e i e 5 2.9 35 - 10 0.1 PESD5VOU1BB @ 1.2x0.8x0.6
33 34 40 45 30 03 PESD3V3L1UA SOD323 (SC-76)
1.7 x 1.25 x 0.95
5 25 30 42 26 0.1 PESDSVOLTUA @ SeIERS (SC74
1 0 5 2.9 35 - 10 0.1 PESD5VOU1BA 1.7 x 1.25 x 0.95
5 12 15 10 30 0.1 PESD5VOL1USF DSN0603-2 (SOD962)
O——2] H 0.6x0.3x0.3
5 4 5 8 14 0.1 | PESD5VOV1USF 3.3 22 28 30 15 0.3 PESD3V3L2UM DFN1006-3 (SOT883)
7
3.3 2.6 3.1 - 9 0.1 (@3V) PESD3V3U1UL DFN1006-2 (SOD882) %’ 1.0x 0.6 x0.48
1.0 x 0.6 x 0.48 5 16 19 30 15 0.025 1 . PESD5VOL2UM
5 2 2.6 - 9 0.1 PESD5VOU1UL 2
oe0s DFN1006B-3 (SOT8838)
33 2.6 3.1 - 9 0.1(@3V) PESD3V3U1UB SOD523 (SC-79) 2 1 5 16 19 - 15 0.025 PESD5VOL2UMB e, s 1.0 x 0.6 x 0.37
1.2x0.8x0.6 E’
5 2 2.6 - 9 0.1 PESD5VOU1UB
SOT323 (SC-70)
5 38 46 70 30 0.09 (@ 4 PESD5VOL2UU
33 2.6 3.1 - 9 0.1(@3V) PESD3V3UTUA SOD323 (SC-76) @44
1.7 x 1.25 x 0.95 2.0 x 1.25 x 0.95
5 2 2.6 - 9 0.1 PESD5VOUTUA 6 34 40 60 30 0018 (@4.3V) PESD6VOL2UU
33 101 - 500 30 2 PESD3V3L1BA 33 101 - 350 30 2 PESD3V3L2BT
5 75 - 500 30 1 PESDSVOL1BA SOD323 (5C.76) 5 75 - 350 30 1 PESD5VOL2BT
12 19 - 200 30 0.05 PESD12VL1BA @ 1.7 x 1.25 x 0.95 12 19 ) 200 30 0.05 o PESD12VL2BT SOT23
15 16 - 200 30 0.05 PESD1SVL1BA 15 16 - 200 30 0.05 EN PESD15VL2BT @ 2.9x1.3x 1.0
24 1 - 200 23 0.05 PESD24VL1BA 24 11 - 200 23 0.05 B PESD24VL2BT
DSN0603-2 (SOD962) e
55 12 15.4 35 30 0.1 PESD5VOL1BSF @ 06x03x0.3 5 35 45 130 30 01 RESDSVOS2BT
5 2.9 35 - 10 0.1 PESD5VOU2BT
DFN1006-2 (SOD882) 0 2
5 11 13 45 30 0.01 PESD5VOV1BL @ 1.0 x 0.6 x 0.48 DFN1006-3 (SOTE83)
5 2.9 3.5 - 10 0.1 PESD5VOU2BM L = 1.0 x 0.6 x 0.48
DFN1006D-2 (SOD882D) -He b == reex
5 11 13 45 30 0.01 PESD5VOV1BLD @ 1.0x 0.6 x 0.37
3
L] M DFN1006B-3 (SOT8838)
SOD523 (SC-79) b
0 1 5 1 13 s 2 o = PESD5VOV1BB @ 1.2x08x0.6 5 2.9 35 10 0.1 ] PESD5VOU2BMB \ﬁ‘zg’ 1.0x 0.6 x 0.37
SOD323 (SC-76) MR WLCSP4
5 1 13 45 30 0.01 PESD5VOV1BA 1.7 x 1.25 x 0.95
15 13 15 - 15 0.1 1P4303CX4/P @ 0.76 x 0.76 x 0.40
5 53 6 10 20 0.1 PESD5VOV1BCSF ! s
DSN0603-2 (SOD962)
11 8/20 ps exponential decay waveform according to IEC 61000-4-2 and IEC 61643-321 2 acc. to IEC 61000-4-2 (contact discharge)
5 5.3 6 20 25 0.1 PESD5VOV1BDSF @ 0.6x0.3x0.3
5.5 35 4.5 8 15 0.1 PESD5VOV1BSF
- . N .
DEN1006-2 (SOD882) x Lowest capacitance ESD protection in DFN1006D-2:
12 17 25 290 30 0.01 PESD12VV1BL 77 1.0 x 0.6 x 0.48 o PESDSVOF1BLD
" = Bidirectional protection for one data line
o
WLCSP2 o Ultra low line capacitance of 0.4 pF
15 8 10 - 15 0.1 IP4302CX2/A 0.7 x 0.52 x 0.40 w
@ o Very low package height of 0.37 mm typ L
< High ESD robustness =10 kV mse211
11 8/20 ps exponential decay waveform according to IEC 61000-4-2 and IEC 61643-321 2 acc. to IEC 61000-4-2 (contact discharge) + £
= Ultra small package DFN1006D-2 with solderabel sidepads
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Low capacitance ESD protection devices Low capacitance ESD protection devices

Low capacitance ESD protection devices — Part 3 Low capacitance ESD protection devices — Part 4

types in bold represent new products

(o))
- .S
c
© 0
c X
ST
T o
o O
5=
. £ g
p o WLCSP5 DFN1410-6 (SOT886) k)
T +m por pez w
3 0 5.5 3 4 - 15 0.1 9 £ E IP4059CX5/LF 1.34 x 0.96 x 0.65 5 2.9 3.5 _ 10 0.1 { PESD5VOU4BF W 1.45 x 1.0 x 0.48
J;M = s =
po— =
DFN1410-6 (SOT886) 0 ¢
33 22 28 30 20 0.3 ot PESD3V3L4UF SOT665
S Yoy fesresis
2 s 95 5 1.45x 1.0 x0.48
-4 % 5 2.9 35 - 10 0.1 E— PESD5VOU4BW. 1.6 x1.2x0.55
5 16 19 30 20 0.025 — PESD5VOLAUF Glastiesta
SOT665
33 22 28 30 20 0.3 PESD3V3L4UW BENEE
6 2 5 33 20 24 28 15 2 PESD3V3L5UK (SOT891)
e @y
5 16 19 30 20 0.025 it PESD5VOLAUW @ g D 1.0x1.0x0.48
(2 5 185 22 30 20 0.5 = PESD5VOL5UK E
1TSS
SOT353 (SC-88A
33 22 28 30 20 03 X s p PESD3V3L4UG ( ) BH-s
mee21s I Sae=n ol
2.0x1.25x0.95 33 22 28 25 20 0.3 — PESD3V3L5UF DFN1410-6 (SOT886)
5 16 19 30 20 0.025 PESD5VOL4UG 145 x 1.0 x 0.48
5 16 19 25 20 0.025 PESD5VOL5UF
DFN1010-6 (SOT891)
33 13 17 25 10 1 PESD3V3V4UK s .
1dra. s SOT666
s Toz 33 22 28 25 20 03 PESD3V3L5UV
4 3 5 12 15 25 15 0.3 1 T8 PESD5VOVAUK /e 1.0x 1.0 x 0.48
3-H-DH-4 1.6 x 1.2 x 0.55
006aab474
5 16 19 25 20 0.025 TPl PESD5VOL5UV
9 6.5 10 28 8 0.1 PESD9VOVAUK
El— s
DFN1410-6 (SOT886) =B SRIECEIES)
33 15 18 16 12 0.3 ot PESD3V3V4UF S 22 s 2 2 0 — AT
-
2 5 Al 1.45x 1.0 x 0.48 20125 =0
3 =N 4 ,
5 12 15 16 12 0.025 '\;m:ss PESD5VOVAUF 5 16 19 25 20 0.025 PESD5VOL5UY
SOT665
33 15 18 16 12 0.3 PESD3V3V4UW. DFN1410-6 (SOT886)
1.6x1.2x055 5 29 35 - 10 0.1 i % o PESD5VOUSBF ,% 1.45x 1.0 x 0.48
5 12 15 16 12 0.025 O s15] PESD5VOVAUW. e E’
E— 0 5
SOT353 (SC-88A)
33 15 18 16 12 0.3 Glaals 5 PESD3V3V4UG SOT666
P 2.0x1.25x0.95 o
5 2.9 35 - 10 0.1 E— ) PESD5VOUSBV 1.6 x1.2x0.55
5 12 15 16 12 0.025 PESD5VOV4UG BBt sHT
e
P SOT96 (SO8)
5.5 18 20 = 15 0.1 IP4343CX5/LF 1.06 x 0.76 x 0.61 G
WLCSPS B a
6 5 5 16 19 35 20 0.025 o L PESD5VOL6US 49x39x1.75
0 4 - @ [ SEVESE
c1 c3 e
bra9sé
5.5 18 20 - 15 0.1 IP4043CX5/LF 1.12 x 1.12 x 0.65 SOT96 (SO8)
[
7
0 7 5 8 10 35 10 0.025 =Dy = PESD5VOL7BS 49x39x175
111 8/20 ps exponential decay waveform according to IEC 61000-4-2 and IEC 61643-321 2 acc. to IEC 61000-4-2 (contact discharge) B
11 8/20 ps exponential decay waveform according to IEC 61000-4-2 and IEC 61643-321 121 acc. to IEC 61000-4-2 (contact discharge)
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ESD protection for very high-speed interfaces (< 2 pF)

Ultra low capacitance devices for high-speed ESD protection for very high-speed interfaces (< 2 pF) - Part |
dataline protection

types in bold represent new products

g

o =

5.9

c .k

. . _ o , . e

» Ultra high-speed interfaces allow only a minimum of additional line capacitance for €8
. =

ESD protection DSN06032(SOD962) g
615 0.45 0.6 10 PESD5VOF1USF 0.6x0.3x0.3 - %

» NXP new ultra low capacitance ESD protection diodes offer a line capacitance of only

0.25 pF, thereby increase PCB de5|gn ﬂeX|b|||ty 5 095 115 8 PESD5VOX1ULD T
‘1, 1.0x0.6 x 0.37
5 1.55 1.75 15 PESD5VOX1UALD
L2 SOD523 (SC-79)
™) \ 5 0.95 1.15 8 — PESD5VOX1UB
Features Z 25 + USB 2.0 12x08x0.6
} Ultra |OW capacitance dOWn to 025 pF 8 \ 1 0 5 155 1.75 15 PESD5VOX1UAB
(bidirectional) / 0.5 pF (unidirectional) s 2 \
= DFN1006-2 (SOD882)
H (*]
» Ultra low clamping voltage © 15 16 0.83 0.98 8 PESD16VX1UL 1.0 x 0.6 x 0.48
o HDMI
(%]
. . 17 USB3.0
Applications = 55 1 15 8 @ PRTR5VOU1T S0123
: : s eSATA m: 29x1.3x1.0
» Ultra high-speed interfaces 0.5 % ok 0 » NUP1301
0.25 pF PESD5VOF1B$F : :
b USB 3.0, HDMI, USB 2.0 . @ corrs
0 1 2 3 4 80 06 075 30 NUP1301U 2.0x1.25x0.95
Data speed [GHz]
DSN0603-2 (SOD962)
55 0.25 03 10 PESD5VOF1BSF 0.6x0.3x0.3

I}

Electrical specifications

ESD ratmg DSN0603-2 (SOD962)
Product Configuration C,typ C, max Package Configuration 18 0.4 06 10 PESD18VF1BSE 0.6x03x03

DSN0603- 2 (SOD962)

[°N

e}

PESD5VOF1BSF 1 x bi 5. 0. 0. DFN1006D-2 (SOD882D)
DSN0603-2 (50092 5 0.4 0.55 8 PESD5VOF1BLD @ 1.0 x 0.6 x 0.37
PESD5VOF1USF 1 x uni 55 0.6 0.75 10 E{Eﬂ Ny
= 0 1 CHH—
DFN1006-2 (SOD882)
DFN1006D-2 (SOD882D, =
PESD5VOF1BLD 1xbi 5 0.4 0.55 10 é ) E@j 18 0.4 0.6 10 " PESD18VF1BL !lj”/ 1.0x 0.6 x 0.48
DFN2510-10 g
o p— 55 . D @ & @ 55 0.4 0.55 10 PESDS5VOF1BL DFN1006-2 (SOD882)
T 33 1.3 1.6 9 PESD3V3X1BL )
DFN1410-6 (SOT886) . . L7 ]
PESD5VOF5UF 5 s il 5 0.55 0.7 8 2 s 5 0.85 0.95 15 PESD5VOX1BCAL ’ 1.0x 0.6 x 0.48
T 5 0.49 0.6 8 PESD5VOX1BCL ‘
5 0.9 13 9 PESD5VOX1BL
. . . . SOT663
Available in new innovative DFN1006D-2 (SOD882D) package
5 0.9 13 9 PESD5VOX1BQ @ 1.6x 1.2 x0.55
Features DFN1006D-2 DFN1006D-2 (mounted on PCB) 1 s o723
. o
» Reduced height of 0.37 mm typ. 5 0.9 13 9 PESD5VOX1BT 29x13x1.0
» Solderable tin-plated side pads Tin-plated side pad - Side pad after soldering; e
wetted with solder
55 1 15 8 PRTR5VOU2X EClCEE
2 29x13x1.0
55 18 5 12 PRTR5VOU2AX
SOT457 (SC-74)
0 55 1 15 8 PRTR5VOU2D 29x15x1.0
= @
GND. Veus.
oo DFN1410-6 (SOT886)
= i
55 1 15 8 = PRTR5VOU2F 1.45 x 1.0 x 0.48

3

36 " acc. to IEC 61000-4-2 (contact discharge) 37



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

ESD protection for very high-speed interfaces (< 2 pF) — Part 3 ypes i bold represent new producs

ESD protection for very high-speed interfaces (< 2 pF) ypes i bold represent new products

Protection and
signal conditioning

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

Ultra low capacitance ESD protection in DSN0603-2: PESD5VOF1BSF

Bidirectional protection for one data line in DSN0603-2

Ultra low line capacitance of 0.25 pF

Minimized capacitance variation over voltage " acc. to IEC 61000-4-2 (contact discharge)

High ESD robustness =10 kV

In the Spotlight

Ultra small package DSN0603-2 (0.6 x 0.3 x 0.3 mm)




ESD protection for very high-speed interfaces (< 2 pF) Application-specific ESD and ESD/EMI solutions

ESD protection for very high-speed interfaces (< 2 pF) — Part 4 Audio interfaces

types in bold represent new products

types in bold represent new products

(o2}
- .S
c C
© .0
C =
0T
WLCSP6 ‘s €
0.9Q 290 Low-ohmic speaker (< ~8 Q) IP4047CX6/LF 1.56 x 1.01 x 0.65 8 8
o
¥
10Q 200 Low-ohmic speaker (> ~8 Q) IP4048CX5/LF WLCSP5 .%
5.5 0.55 - 8 - IP4292CZ10-TBR DFN2510A-10 ﬁ 0.91 x 1.28 x 0.65
1 2‘ T 5 (SOT1176) 68 O 110 Single-ended or differential microphone IP4049CX5/LF = /
4 0 Ei L3 Zﬂzﬂ 2.5x1.0x0.48
N ZSZSZS Vi WICSRS
2 . . . .
i 470 Q 20 Single-ended or differential microphone IP4355CX6/LF 1.16 x 0.76 x 0.65
5.5 0.5 - 10 - e IP4294CZ10-TBR
500/22k0 2000 single-ended fo quasi differential mictophone  p5oo,cxg /L 1.67 x 1.67 x 0.65
—— DEN1410-6 Audle channel with integrated biasing networl
ST (SOT886)
5 0.5 0.65 8 0.1 2 . E PESD5VOF5UF H 1.45x 1.0 x 0.48
3 4
I\:m“:a59 %/ 0.250Q,3nH - Inductive, low-ohmic differntial channel LC filter IP3048CX5 1.51 x 1.14 x 0.65
5 4
3 e SOTé66
5 05 0.65 8 0.1 2] B3] PESD5VOF5UW 16x1.2x055 5 29k, 1kQ/10Q . 5-channel filtgr interface with intejgr_ated RC-filters 1P4327CX15 1.05 % 2.36 x 0.61
& L and biasing network for audio interfaces
3 He——BH4
a7
WLCSP9 . - ; WLCSP20
Fully integrated audio interface protection for
6 400714500710 Q 50/ 20/ 200 differential microphone and differential speaker, IP4027CX20/LF 1.91 x2.52 x 0.65
8 0 5.5 13 - 15 - IP4309CX9 1.16x1.16 x 0.61 including EMI filtering and pull up resistors
e ESD protection acc. to IEC 61000-4-2 (level 4)
o m SOT552 (TSSOP10)
o sl
8 0 55 1 - 8 - PRTR5VOU8S \ 3.0x3.0x1.1 . .
ezl T oY Video interfaces — Part |
= m —N§ types in bold represent new products

e (ContaCt diSCharge) ---

DFN2510A-10 (SOT1176)

)
-g,, NXP Wafer-Level Chip Scale Package (WLCSP) 0.6 ESD protection for ultra high-speed interfaces IP4283CZ10-TBR 25x1.0x0.48
"6 Smallest possible solution for ESD and EMI circuits, saving maximum of space

o SOT552 (TSSOP10)
n Lowest parasitic inductance to GND contact, ensures best performance

() 0.6 ESD protection for ultra high-speed interfaces IP4283CZ10-TT 3.0x3.0x 1.1
=
': High mechanical robustness
— Display port 4
0.55 ESD protection for ultra high-speed interfaces IP4292CZ10-TBR

DFN2510A-10 (SOT1176)

@ 2.5x1.0x0.48
0.5 ESD protection for ultra high-speed interfaces 1P4294CZ10-TBR

DFN2110-9 (SOT1178)

0.8 ESD protection for ultra high-speed interfaces 1P4285CZ9-TBB @ 2.1x1.0x0.48

ESD protection acc. to IEC 61000-4-2 (level 4)
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Application-specific ESD and ESD/EMI solutions Application-specific ESD and ESD/EMI solutions

Video interfaces — Part 3

Video interfaces — Part 2

types in bold represent new products

types in bold represent new products

42

g
DFN1410-6 'g 3=
(SOT886) DFN2510A-10 (SOT1176) © O
7 7 C =
2 0.7 ESD protection for ultra high-speed interfaces 1P4282CZ6 j 1.45 x 1.0 x 0.48 4 0.5 ~ ESD protection for ultra 1P4294CZ10-TBR 2.5x 1.0 x 0.48 0O
& 5 / . high-speed interfaces . . . _8 g
=5 S S
45 —
cc
SOT552 (TSSOP10) o (o))
WLCSP8 &
0.7 ESD protection for ultra high-speed interfaces IP4280CZ10 3.0x3.0x1.1 HDMI, DDC, CEC, hot
HDMI 5 10 1.75 k, 100 k plug ESD protection and IP4310CX8/P 1.16 x 1.16 x 0.61
biasing
DFN2510A-10 (SOT1176)
WLCSP9
0.6 ESD protection for ultra high-speed interfaces IP4283CZ10-TBR 2.5x1.0x0.48
8 1.3 - ALY, DS (0 (215 IP4309CX9 @ 116 x 1.16 x 0.61
protection
HDMI
SOT552 (TSSOP10)
4 0.6 ESD protection for ultra high-speed interfaces IP4283CZ10-TT 3.0x3.0x 1.1 WLCSPS
EMI filter with ESD
2 30 10 protection for MIPI or IP3348CX5 0.76 x 1.06 x 0.61
MDDI
DFN2110-9 (SOT1178)
0.8 ESD protection for ultra high-speed interfaces IP4285CZ9-TBB % 2.1x1.0x0.48 SOT457 (SC-74)
Very low clamp ESD i
0.8 10 protection with 12 kV [EC ~ IP4285CZ6-TD o 2.9x1.5x1.0
ruggedness
DFN2510A-10 (SOT1176)
0.55 ESD protection for ultra high-speed interfaces IP4292CZ10-TBR 2.5x1.0x0.48 SOT363 (SC-88)
Very low clamp ESD
4 0.8 10 protection with 12 kV IEC IP4285CZ6-TY 2.0x1.25x0.95
ruggedness
LVDS
ESD protection acc. to IEC 61000-4-2 (level 4)
IP4294 PESD HDMI application schemati R
a'PP Ication schematic EMI filter with ESD
30 10 protection for MIPI or IP3348CX10 1.56 x 1.06 x 0.61
HDMI-A MDDI
Connector
1P4294CZ10
- oo WLCSP1
D2 TMDS_D2+ EMI filter with ESD P15
-o o TMDS_GND 6 30 10 protection for MIPI or IP3348CX15 2.36x 1.06 x 0.61
" ) = TMDS_D2- MDDI
| )
TMDS_D1+
TMDS_GND
- WLCSP20
D1 = TMDS_D1- EMI filter with ESD
P TMDS DO+ 8 30 10 protection for MIPI or IP3348CX20 3.16 x 1.06 x 0.61
DO - MDDI
- oo TMDS_GND
= TMDS_DO-
. y TMDS_CLK+ ESD protection acc. to IEC 61000-4-2 (level 4)
CLK T TMDS_GND
- -l L TMDS_CLK-
|P42%&zm. CEC
PESD5V0L2UMB Utilt
DDC_CLK ’
- = DDC_CLK
) D ] . DDC_DAT
1 _CJF —
B . e
= +5V
HDMI—SVO HOTPLUG_DET

13

aIvNLX0ASAS3ad
QIvNLX0ASAS3d
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Application-specific ESD and ESD/EMI solutions

Common Mode Filter for MIPI CSI, DSI, (D-PHY)

MIPI D-PHY

MIPI D-PHY

2

3

0

0

PCMF2DFN1

PCMF3DFN1

)
<
2
=
(o]
(R
(%)
(V]
<
=)
=

DFN2520-9
(SOT1333)

>2 GHz <-24 dB 0.8 pF 5 15 8 Ohm §

DFN4020-14 (SOT1334)

>2GHz  <24dB 0.8 pF 5 15 8 Ohm § 40x20x0.48

PCMF-series: 2 and 3 line pair Common Mode filters for MIPI, HDMI

25x2.0x0.48

Very wide differential pass band >2 GHz

Very broadband common-mode attenuation e
display,

Very low clamping ESD protection, excellent SoC protection T(Z';;;Z'

Very thin DFN plastic package (0.5 mm max.)

Application-specific ESD and ESD/EMI solutions

Multichannel EMI filters, ESD protection

for LCD and camera — Part |

types in bold represent

new products

~
w

NN
o O O

20
20
20
20
45
45
45
45
45
45
45
65
65
65
65
65
65
65
100
100
100
100
100
100
100
100
200
200
200
200
200
200
200

20

20

20

20

36

40
36
32
28
23
19
5
40
36
32
28
23
19
15
40
36
32
28
23
19
15
40
36
32
28
30
23
19
15
40
36
32
28
23
19
1

35

65

40

36

32

28

ESD protection acc. to IEC 61000-4-2 (level 4)

40

155

153
170
185
218
264
317
397
145
161
175
206

300
376
139
155
168
197
239
288
361
131
145
159
187
200
227

343
119
132
143
169
205
247
31

350

175

153

170

185

218

IP4307CX4/LF

PEMIT1QFN/CT
PEMITQFN/CR
PEMI1QFN/CP
PEMITQFN/CM
PEMIT1QFN/CK
PEMIT1QFN/CG
PEMI1QFN/CE
PEMITQFN/HT
PEMITQFN/HR
PEMI1QFN/HP
PEMI1QFN/HM
PEMITQFN/HK
PEMITQFN/HG
PEMI1QFN/HE
PEMI1QFN/LT
PEMI1QFN/LR
PEMIT1QFN/LP
PEMITQFN/LM
PEMI1QFN/LK
PEMIT1QFN/LG
PEMITQFN/LE
PEMI1QFN/RT
PEMI1QFN/RR
PEMI1QFN/RP
PEMIT1QFN/RM
IP4256CZ3-M
PEMI1QFN/RK
PEMI1QFN/RG
PEMI1QFN/RE
PEMIT1QFN/WT
PEMIT1QFN/WR
PEMITQFN/WP
PEMITQFN/WM
PEMIT1QFN/WK
PEMI1QFN/WG
PEMI1QFN/WE

IP3348CX5

IP3088CX5

PEMI2STD/CT

PEMI2STD/CR

PEMI2STD/CP

PEMI2STD/CM

WLCSP4

DFN1006-3
(SOT883)

WLCSP5

SOT665

0.76 x0.76 x 0.61

1.0x0.6x0.48

0.76 x 1.06 x 0.61

0.96 x 1.28 x 0.65

1.6x1.2x0.5

itioning
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Application-specific ESD and ESD/EMI solutions

Multichannel EMI filters, ESD protection for LCD and camera — Part 2 typesin bold represent

new products

ESD protection acc. to IEC 61000-4-2 (level 4)

PEMI2STD/CK
PEMI2STD/CG
PEMI2STD/CE
PEMI2STD/HT
PEMI2STD/HR
PEMI2STD/HP
PEMI2STD/HM
PEMI2STD/HK
PEMI2STD/HG
PEMI2STD/HE
PEMI2STD/LT
PEMI2STD/LR
PEMI2STD/LP
PEMI2STD/LM
PEMI2STD/LK
PEMI2STD/LG
PEMI2STD/LE
PEMI2STD/RT
PEMI2STD/RR
PEMI2STD/RP
IP4256CZ5-W
PEMI2STD/RM
PEMI2STD/RK
PEMI2STD/RG
PEMI2STD/RE
PEMI2STD/WT
PEMI2STD/WR
PEMI2STD/WP
PEMI2STD/WM
PEMI2STD/WK
PEMI2STD/WG

PEMI2STD/WE

SOT665

Application-specific ESD and ESD/EMI solutions

Multichannel EMI filters, ESD protection for LCD and camera — Part 3

ESD protection acc. to IEC 61000-4-2 (level 4)

IP3348CX10
IP3088CX10
PEMI4CSP/RW

PEMI4CSP/RT

WLCSP10

types in bold represent
new products

1.56 x 1.06 x 0.61
1.96 x 1.28 x 0.65
1.56 x 1.06 x 0.61

1.56 x 1.06 x 0.61

2
=
© O
c
27
T o
Qv
= —
=
o

D
(7]
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Application-specific ESD and ESD/EMI solutions

types in bold represent
new products

Multichannel EMI filters, ESD protection for LCD and camera — Part 4

IP3253CZ8-4-TTL

15 50 18 ~50 145 IP3254CZ8-4-TTL
DFN1714-8 (SOT1166)
40 18 - ~100 300 IP4252CZ8-4 -TTL
1.7 x1.35x0.52
100 45 - ~40 130 IP4254CZ8-4-TTL
100 15 = ~110 330 IP4251CZ8-4-TTL
IP4253CZ8-4-TTL

PEMI6QFN/CT

20 36 - ~55 170 PEMI6QFN/CR
20 32 - ~60 185 PEMI6QFN/CP
DFN2512-12
20 28 . ~70 218 PEMI6QFN/CM (SOT1158)
25x1.2x0.48
20 23 - ~90 264 PEMI6QFN/CK
20 19 - ~105 317 PEMI6QFN/CG
20 15 - ~130 397 PEMI6QFN/CE
45 40 - ~50 145 PEMI6QFN/HT

ESD protection acc. to IEC 61000-4-2 (level 4)

Application-specific ESD and ESD/EMI solutions

Multichannel EMI filters, ESD protection for LCD and camera — Part 5 tpesin bold represent

new products

E ~55 161 PEMI6QFN/HR
45 32 - ~60 175 PEMI6QFN/HP
45 28 - ~70 206 PEMI6QFN/HM
45 23 - ~80 249 PEMI6QFN/HK
45 19 - ~100 300 PEMI6QFN/HG
45 15 - ~125 376 PEMIGQFN/HE
65 40 - ~45 139 PEMI6QFN/LT
65 36 - ~50 155 PEMI6QFN/LR
65 32 - <55 168 PEMI6QFN/LP
65 2 - ~65 197 PEMIGQFN/LM
65 2 E ~80 239 PEMI6QFN/LK
65 19 E ~95 288 PEMI6QFN/LG
65 15 E ~120 361 PEMI6QFN/LE DENDS12.12
100 40 E ~45 131 PEMISQFN/RT (o) 25x1.2x0.48
100 3 E ~50 145 PEMIGQFN/RR
100 2 E ~55 159 PEMI6QFN/RP
100 28 E ~60 187 PEMI6QFN/RM
100 2 E ~75 227 PEMI6QFN/RK
100 19 E ~90 272 PEMI6QFN/RG
100 15 E 115 343 PEMI6QFN/RE
200 40 E ~40 119 PEMI6QFN/WT
200 3 E ~45 132 PEMI6QFN/WR
200 32 E ~50 143 PEMI6QFN/WP
200 28 E ~55 169 PEMIGQFN/WM
200 2 E ~70 205 PEMI6QFN/WK
200 19 E ~80 247 PEMI6QFN/WG

PEMI6QFN/WE

1P4337CX18/LF WLCSP18 1.96 x 1.61 x0.61

125 25 60 ~60 180

s s s s essecas | @
i

IP3337CX18/LF 2.06 x1.66 x0.61

153 PEMI8SQFN/CT

20 36 = =55 170 PEMISQFN/CR
DFN3312-16

20 32 - ~60 185 PEMI8QFN/CP (SOT1159)
20 28 - ~70 218 PEMIS8QFN/CM 3.3x1.2x0.48
20 23 - ~90 264 PEMI8QFN/CK
20 19 - =105 317 PEMISBQFN/CG
20 15 - ~130 397 PEMI8QFN/CE

ESD protection acc. to IEC 61000-4-2 (level 4)
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Application-specific ESD and ESD/EMI solutions Application-specific ESD and ESD/EMI solutions

Multichannel EMI filters, ESD protection for LCD and camera — Part 6 types in bold represent SD-, SIM-card and MMC

new products types in bold represent new products
45 40 = =50 145 PEMISQFN/HT o—
Integrated low capacitance SIM-card WP1 L c
45 36 - =55 161 PEMISQFN/HR 3+2 47 /100 Q 10 ~20 passive filter array & USB ESD IP4365CX11 1.16 x 1.56 x 0.61 _9
45 32 - ~60 175 PEMIBQFN/HP protection 5

Protection and

el
: c
45 2 - =7 206 PEMISQFN/HM 47.0/100Q 20 ~20 el S Reatel BUNIEEE] (e p ey 1.41 x 1.41 x 0.65 o
ESD protection v
45 23 - ~80 249 PEMISBQFN/HK WLCSPS —
45 19 ~100 300 PEMISQFN/HG 47.0/100 Q 20 ~20 Sl e ineeaes i eTel | ey s aeaie: g
- EMI filter and ESD protection o
45 15 - ~125 376 PEMIBQFN/HE Smaller size, low capacitance (RCRIEael &
65 40 B 45 139 PEMISQFN/LT 47 /100 Q 10 ~20 integrated SIM-card EMI filter and IP4366CX8/P
3 ESD protection
65 36 - ~50 155 PEMISQFN/LR ) s
470/1000Q 40 ~12 integrated S card EVIfiterand  1pazsaczea0TIL penizracs
65 32 - ~55 168 PEMISQFN/LP SIM card P (SOT1166)
65 28 c ~65 197 PEMISQFN/LM 47.0/1000 20 ~20 Integrated SIM-card EMI filter and 515 1478 20771 1.7 x1.35x0.48
ESD protection
65 23 - ~80 239 PEMISBQFN/LK
65 19 : 95 288 PEMIBQFN/LG DFN3312-16 47071000 10 ~20 '”‘egra‘e‘ésslgMF;f:;:cE';”r: fiterand b4 >64cz8-10-TTL
(SOT1159)
65 15 - ~120 361 PEMISQFN/LE
5312048 Quad channel | itance ESD D(E%E%f
100 40 - ~45 131 PEMISQFN/RT 4 ) 1 ~240 vad channe r;:’c‘;iacfc"‘ance 1P4221CZ6-S 1.0x 1.0x 0.48
100 36 o ~50 145 PEMIBQFN/RR B @
. 100 32 - ~55 159 PEMISQFN/RP DEN1010-6 (SOT891)
100 28 - ~60 187 PEMISQFN/RM 4 - 1 ~240 Qe Cha“”:'r'(‘)’tg;;ﬁ]“'tance ESD  ipgzzicze xs 470500 1.0x1.0x0.48
100 23 - ~75 227 PEMISQFN/RK £
LCD
! 100 19 - ~90 272 PEMISBQFN/RG WLCSP11
display, MMC ESD protection, pull-up
camers, e = ) 1 P ReEE 47.Q/13kQ /56 kQ 25 ~30 e IP4051CX11/LF 1.44 x 1.96 x 0.65
keypad
eypa 200 40 - ~40 119 PEMISQFN/WT 4
. . WLCSP16
200 36 - ~45 132 PEMISBQFN/WR ’
w 500 /75kQ /7 kQ 18 ~50 IS SPeed”MMC ESD protection, 5 s0cx16/LF 1.96 x 1.97 x 0.65
200 32 = ~50 143 PEMIS8QFN/WP (PRI (e
200 28 - =33 169 PEMISQFN/WM DFN2514-12 (SOT1167)
200 23 - ~70 205 PEMISQFN/WK 6 400 12 52 (Mi“?)rsofeii’j; ”;’,:Aslff'ﬁf:r ESD \pazsaczi2-6-TTL 2.5 1.35x 0.53
200 19 - ~80 247 PEMISBQFN/WG ‘
200 15 - ~105 311 PEMISQFN/WE
. WLCSP15
15 43 18 ~60 175 1P3253CZ16-8-TTL 6 40071000 1 - Gl ige-slD memeny @ IP4340CX15 1.56 x 1.56 x 0.5
interface ESD protection filter
15 50 18 ~50 145 1P3254CZ16-8-TTL DFN3314-16
SOT1168
40 18 - ~100 300 IP4252CZ16-8-TTL ¢ ) S 3195 0053 N 4 Chammel 1 o Intort
o Sx x 0. - anne emory Lard Intertace
100 45 - ~40 130 IP4254CZ16-8-TTL MMC S sl (Li - Filter with ESD Protection LRSS Ll e S
100 15 - ~110 330 1P4251CZ16-8-TTL
200 45 - ~35 110 IP4253CZ16-8-TTL i
6+2 40Q 12 >52 B S? c‘;‘.'d/ ”E',:jlf}ﬁ‘:h BSD |paz52cZ16-8-TTL 3.3x1.35x0.53
70 25 = ~75 220 IP4338CX24/LF 1.96 x 2.01 x 0.61 [P, eer
125 25 60 ~60 180 IP3338CX24/LF 2.11x 2.1 x 0.61 s
- WLCSP20
1000 50 - =7 22 IP4035CX24/LF 2.41x 2.41 x 0.65 7 40Q/50kQ /25 kQ 18 ~20 (Mini) SD/trans flash card ESD IP4052CX20/LF 2.54x 1.96 x 0.65
10 protection, EMI filter, pull-up resistors
WLCSP25
200 50 - ~35 105 IP4041CX25/LF 2.41x2.41 x 0.65 : WLCSP24
9 150/100Q 8.8 = 9'°ha””E'SSDDprr';et;“C‘;g’nczl'fe'r"te”(ace IP4350CX24 £8ss / 1.95x2.11 x 0.61

ESD protection acc. to IEC 61000-4-2 (level 4) WLCSP24

(i) SD etz leh EEE IP4352CX24/LF 2.02x2.01 x 0.61

6 (+3) 400 /50kQ /15 kQ 20 >52 ) : )
protection, EMI filter, pull-up resistor

PEMI-series nomenclature

ESD protection acc. to IEC 61000-4-2 (level 4)

Ultra-small, highly flexible RC filters with superior

A . Please find more ESD protection diodes for very high-speed interfaces on pages 37 - 40
ESD protection: PEMI-family

ESD protection and multichannel EMI filters
(1-, 2-, 4-, 6-, and 8-channels)

PEMI--x--yyy/zz

\

yyy:
QFN: Plastic Quad Flat No-leads package
CSP: Wafer-level Chip-Scale-Package
STD: Standard Leaded Package

Any combination of 5 resistor and 7 capacitor values available

value

N

Superior ESD protection with integrated low-pass EMI filter

1.2 mm wide QFN packages

In the Spotlight

Models for simulation tools available




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

Battery and charger protection USB, SATA, LAN — Part 2

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

180 Breakdown 16 V Power diode 1P4085CX4 WLCSP4 0.91x0.91 x 0.65 g’
160 Breakdown 16 V Power diode IP4386CX4 _g =
290 Breakdown 10 V - Powzr' d;ode'th IP4387CX4 @ 0.76 x 0.76 x 0.61 2 Ke)
_ ower aioae wi o—
160 Ve = 12Y B A iz fuss IP4389CX4 _9 -g
SOD323F (SC-90) T o
160 Vo = 12V Power diode PESD12VS1UJ @ 1.7x1.25x0.7 8%
Battery & e g
charger 1 SOD323 (SC-76) o o
protection 160 Vo = 12V Power diode PESD12VS1UA @ 1.7 x 1.25 x 0.95 DIFNIDHES (OTE) ‘%
B 1 ESD protection for up 02 ultra high-speed PRTR5VOU2K i', 1.0x 1.0 x 0.48
SOD323F (SC-90) datalines H!/
480 Vo =5V Power diode PESD5V0S1UJ @ 1.7x1.25x0.7
SOT457 (SC-74)
SOD323 (SC-76) i ;
480 Vo =5V Power diode PESD5VOS1UA @ 17x1.25x095 2 . 1 ESD protection f°(§ up to 2 ultra high-speed PRTR5VOU2D % 29x15x1.0
atalines
ESD protection acc. to IEC 61000-4-2 (level 4)
DFN1410-6 (SOT886)
~ 1 ESD protection for up to 2 ultra high-speed PRTRSVOU2F 145 x 1.0 x 0.48

datalines

€&z

types in bold represent new products

USB, SATA, LAN — Part |
USB protection for USB OTG with 5.5 V Vbat PUSBMS5V5X4-TL

protection
5 5 DFN1616-6 (SOT1189)
_ 1 USB protection for USB QTG with 12 V Vbat PUSBM12VX4-TL
protection
3+1 . . 1.6 x1.6x0.48
_ 1 USB protection for USB QTG with 15 V Vbat PUSBM15VX4-TL
protection
_ 1 USB protection for USB OTG with 30 V Vbat PUSBM30VX4-TL
protection
SOT363 (SC-88)
Very low clamp ESD protection for USB2.0
i GO high-speed with 12 kV IEC ESD protection P dant AR

4

Iy

Fully integrated USB low / fullspeed WLSPH USB2.0
330/13kQ/17 27 -6 |nter‘f§ce with EMI fll?er, ESD 1PA065CX11/LF / 147 x1.97 x 0.65 (Plastic
kQ /15 kQ protection, pull-up resistors and / kage)
i i — package Very low clamp ESD protection for USB2.0
impedance matching . 1 e pES2 P - 1P4285CZ6-TD
2 high-speed with 12 kV IEC ESD protection
WLCSP4
= 13 ~1GHz USB2.0 high-speed ESD protection IP4359CX4/LF 0.76 x 0.76 x 0.61
SOT457 (SC-74)
Dual ESD protection for USB2.0
- 1 5 IP4220CZ6 29x15x1.0
Integrated low capacitance SIM-Card el Inigfi-sjprzsel, SiD-eiel, S el
USB 3+2 47 0 /100 Q 10 ~20/6 & USB passive filter array with ESD IP4365CX11/P @ 1.16 x 1.56 x 0.61
protection
(CSP
package) WLCSP4 . 1 Dual ESD protection for USB2.0 PRTRSVOU4D
2 - 0.8 - MHL and USB2.0 high-speed ESD-protection IP4369CX4 @ 0.76 x 0.76 x 0.47 4 high-speed, SD-card, SIM card
WLCSP5 SOT363 (SC-88)
: ) o g .
3 >240 USB2.0 high-speed ESD protection IP4059CX5/LF 62 0.96 x 1.34 x 0.65 B 1 Dual ESP pro;ectlon for USB2.0 high-speed, PRTRSVOUAY 2.0 x1.25 x 0.95
== D-card, SIM card
4 -
WLCSP6
1.3 ~1 GHz USB2.0 high-speed ESD protection IP4358CXé @ 0.76 x 1.16 x 0.41 DFN1410-6 (SOT886)
- 1 ESD protection for (/3820 high-speed, IP4221C76-5 o ,':/ 145x10x048
SOT457 (SC-74) -card, (54
05 2 _ >15kV IEC conta(i:_tﬁllitier protection with 1P4234CZ6 29%x15x1.0
p DFN1010-6 (SOT891)
Dual ESD protection for USB2.0 high-speed, T
S - 1 SBcard, SIMcard IP4221CZ6-XS ! 1.0x1.0x0.48
USB2.0 ~ 10 _ ESD protection fo(;autg“t:eg ultra high-speed PRTR5VOU2X
(Plastic 2

29x13x1.0 ESD protection acc. to IEC 61000-4-2 (level 4)

ESD protection for up to 2 ultra high-speed
package) - e . datalines with 12 kV ESD robustness ARSI

IS

DFN1410-6
(SOT886)

- 0.7 - ESD protection for ultra high-speed interfaces 1P4282CZ6 1.45x1.0x0.48

[/
[/
=

ESD protection acc. to I[EC 61000-4-2 (level 4)

53



Application-specific ESD and ESD/EMI solutions

USB, SATA, LAN - Part 3

types in bold represent new products

_ 05 ESD protectic_m for ultra high-speed \P4294CZ10-TBR DFN2510A-10 (SOT1176)
interfaces

USB3.0
SuperSpeed 4 25x1.0x0.48
UsB
ESD protection for ultra high-speed

- 0.55 ; IP4292CZ10-TBR
interfaces

ESD protection acc. to IEC 61000-4-2 (level 4)

USB3.0 ESD protection: IP4294CZ10-TBR

Extremely low capacitance of 0.5 pF with minimized voltage dependency

Highest protection for the most sensitive system chips

RF-optimized DFN2510A-10 (SOT1176) package

Pass-through routing

e
i
D
)
(o]
Q
(%2}
()
=
=)
=

Extremely low crosstalk

Common Mode Filter for USB, SATA, LAN

types in bold represent new products

WLCSP6
IP3319CX6 @

Common Mode filter with ESD protection

Usz2e 2 : 1= Bl for high-speed interfaces such as USB 2.0

1.34 x 0.95 x 0.57

IP3319CX6 - Common Mode filter for USB2.0

Very wide differential pass band > 1GHz

Very broadband common-mode attenuation

Very low clamping ESD protection, excellent SoC protection

o)
=
2
=
o
Q.
(%)
()
<
=)
=

Very small WLCSP6 package (footprint area 1.34 x 0.95 mm?)

Application-specific ESD and ESD/EMI solutions

USB, SATA, LAN - Part 4

ESD protection for ultra high-speed

interfaces
o ESD protection for ultra high-speed
- .6 "
interfaces
ESD protection for ultra high-speed
- 0.6 :
interfaces
SATA
ESD protection for ultra high-speed
- 0.5 :
interfaces
4
ESD protection for ultra high-speed
= 0.8 -
interfaces
ESD protection for ultra high-speed
- 0.55 :
interfaces
o ESD protection for ultra high-speed
- 15) "
interfaces
- 0.6 Ethernet ESD protection V. =3.3V
- 0.6 Ethernet ESD protection V,,,,,= 5.0 V
1 = 0.6 Ethernet ESD protection V= 12V
- 0.6 Ethernet ESD protection V., = 15V
- 0.6 Ethernet ESD protection V= 24 V
- 1 Ethernet line surge ESD protection
LAN
4 - 1 Ethernet ESD protection
- 3 Ethernet line surge ESD protection 25 A

ESD protection acc. to IEC 61000-4-2 (level 4)
Please find more ESD protection diodes for very high-speed interfaces on pages 37 - 40

1P4282CZ6

IP4283CZ10-TBR

IP4283CZ10-TT

IP4284CZ10-TBR

1P4285CZ9-TBB

IP4292CZ10-TBR

IP4294CZ10-TBR

PESD3V3U1UT
PESD5VOU1UT
PESD12VU1UT
PESD15VU1TUT

PESD24VU1TUT

1P4233CZ6

IP4220CZ6

1P4238CZ10

types in bold represent new products

itioning

| cond
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DFN1410-6 (SOT886)

W/ 1.45x 1.0 x 0.48

DFN2510A-10 (SOT1176)

@ 2.5x 1.0 x 0.48

SOT552 (TSSOP10)

3.0x3.0x1.1

DFN2510A-10 (SOT1176)

% 25x1.0x0.48

DFN2110-9 (SOT1178)

g%g;;@ 2.1x1.0x0.48

DFN2510A-10 (SOT1176)

25x1.0x0.48

g

SOT23

@ 29x13x1.0

SOT363 (SC-88)

@ 2.0x1.25x0.95

SOTA457 (SC-74)

29x1.5x1.0

2.6x2.6x0.48
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Application-specific ESD and ESD/EMI solutions TVS diodes

TVS diodes, 24 W/40 W

e
-g’ Ethernet surge protection: IP4238CZ10
-I_a 8/20 surge protection > 25 A g’
o .=
% Very low capacitance of C = 3 pF % s
[ =ps =4
Q Extremely low clamping o7T
= T 6
c Industry standard DFN2626-10 (SOT1197) package % _U
— ©
Whewrrerom car00745 532 5.88 210 MMBZ5V6AL a =,
3 5.89 6.2 6.51 1 30 175 8.7 2.76 0.2 MMBZ6V2AL ‘"
24 4.5 6.48 6.8 7.14 1 30 150 9.6 2.5 0.3 MMBZ6V8AL
6 8.65 9.1 9.56 1 30 155 14 1.7 0.1 MMBZ9V1AL
NFC Antenna Protection 65 95 10 105 1 30 130 14.2 1.7 0.02 KN MMBZ10VAL
8.5 11.4 12 12.6 1 30 110 17 2.35 0.005 5] MMBZ12VAL
12 14.25 15 15.75 1 30 85 21 1.9 0.005 o MMBZ15VAL
2
14.5 171 18 18.9 1 30 70 25 1.6 0.005 MMBZ18VAL SOT23 29%x13x1.0
17 19 20 21 1 30 65 28 1.4 0.005 I MMBZ20VAL
22 25.65 27 28.35 1 30 48 40 1 0.005 MMBZ27VAL
M 26 31.35 33 34.65 1 30 45 46 0.87 0.005 MMBZ33VAL
8.5 1.4 12 12.6 1 30 110 17 2.35 0.005 MMBZ12VDL
12.8 14.3 15 15.8 1 30 85 21.2 1.9 0.005 O] MMBZ15VDL
PESD18VF1BL DFN1006-2 1.0x0.6 x0.47 14.5 171 18 18.9 1 30 70 25 1.6 0.005 5] MMBZ18VCL
NFC Antenna 1 18 0.4 0.6 10 3] 17 19 20 21 1 30 65 28 1.4 0.005 MMBZ20VCL
= PESD18VF1BSF DSN0603-2 0.6x0.3x0.3 22 25.65 27 28.35 1 30 48 38 1 0.005 ] MMBZ27VCL
26 31.35 B 34.65 1 30 45 46 0.87 0.005 bra00d MMBZ33VCL
" acc. to IEC 61643-321 2 acc. to IEC 61000-4-2 (contact discharge)

Automotive high-speed networks (AEC-QI101 compliant)

? T s DFN2510-10 (SOT1165)
2 1 KI—KKZQK PESD1LVD! 25x1 4
55 0.6 g P EIEES SIS % e 350 520 560 600 438

1

5 PTVS3V3S1UR  PTVS3V3S1UTR
38 raasis 5.0 6.40 6.70 7.00 10 9.2 43.5 5 400 PTVS5VOS1UR ~ PTVS5VOS1UTR
SOT457 6.0 6.67 7.02 7.37 10 10.3 38.8 5 400 PTVS6VOS1UR PTVS6VOS1UTR
6.5 7.22 7.60 7.98 10 1.2 35.7 5 250 PTVS6V5STUR  PTVS6V5STUTR
4 55 0.6 1 3 PRTR5VOU4D @ 29%x15x1.0 7.0 7.78 8.20 8.60 10 12.0 8.3 5] 100 PTVS7VOS1UR  PTVS7VOS1UTR
7.5 8.33 8.77 9.21 1 12.9 31.0 0.2 50 PTVS7V5S1UR PTVS7V5S1UTR
8.0 8.89 9.36 9.83 1 13.6 29.4 0.03 25 PTVS8VOST1UR  PTVS8VOS1UTR
8.5 9.44 9.92 10.40 1 14.4 27.8 0.01 10 PTVS8V5S1UR PTVS8V5S1UTR
9.0 10.00 10.55 11.10 1 15.4 26.0 0.005 5 PTVS9VOST1UR  PTVS9VOSTUTR
H . 10 11.10 11.70 12.30 1 17.0 235 0.005 2.5 PTVS10VS1UR PTVS10VS1UTR
AUtomOtlve LIN/CAN/FIeXRa)’ (AEC'Q I O I Compllant) 11 1220 1285  13.50 1 18.2 220 0.005 25 PTVS11VS1UR  PTVS11VS1UTR
12 13.30 14.00 14.70 1 19.9 20.1 0.005 25 PTVS12VS1UR PTVS12VS1UTR
13 14.40 15.15 15.90 1 215 18.6 0.001 0.1 PTVS13VST1UR PTVS13VS1UTR
14 15.60 16.40 17.20 1 23.2 17.2 0.001 0.1 PTVS14VS1UR PTVS14VS1UTR
15 16.70 17.60 18.50 1 24.4 16.4 0.001 0.1 PTVS15VST1UR PTVS15VS1UTR
16 17.80 18.75 19.70 1 26.0 15.4 0.001 0.1 PTVS16VS1UR PTVS16VS1UTR SOD123W 26x1.7x1.0
17 18.90 19.90 20.90 1 27.6 14.5 0.001 0.1 PTVS17VS1UR PTVS17VS1UTR
400 18 20.00 21.00 22.10 1 29.2 13.7 0.001 0.1 PTVS18VST1UR PTVS18VS1UTR @
20 22.20 2835 24.50 1 324 12.3 0.001 0.1 PTVS20VS1UR  PTVS20VS1UTR
SOD323 (SC-76) 22 24.40 25.60 26.90 1 P55 11.3 0.001 0.1 PTVS22VS1UR PTVS22VS1UTR
pe—" 24 26.70 28.10 29.50 1 38.9 10.3 0.001 0.1 PTVS24VS1UR  PTVS24VS1UTR
1 ;i (d!ode 1) 13 17 160 23 0.05 O Ha—bH 2] PESD1LIN 17 x1.25 x 0.95 26 28.90 30.40 31.90 1 421 9.5 0.001 0.1 PTVS26VST1UR PTVS26VS1UTR
(diode 2) 28 31.10 32.80 34.40 1 45.4 8.8 0.001 0.1 PTVS28VS1UR  PTVS28VS1UTR
resee 30 33.30 35.10 36.80 1 48.4 8.3 0.001 0.1 PTVS30VST1UR PTVS30VS1UTR
SOT23 33 36.70 38.70 40.60 1 533 715 0.001 0.1 PTVS33VS1UR  PTVS33VS1UTR
11 17 200 23 0.05 PESD1CAN 36 40.00 42.10 44.20 1 58.1 6.9 0.001 0.1 PTVS36VS1UR PTVS36VS1UTR
40 44.40 46.80 49.10 1 64.5 6.2 0.001 0.1 PTVS40VS1UR  PTVS40VS1UTR
25 30 230 30 0.01 PESD2CAN 29x13x1.0 43 47.80 50.30 52.80 1 69.4 5.8 0.001 0.1 PTVS43VS1UR PTVS43VS1UTR
& 45 50.00 52.65 55.30 1 72.7 5.5 0.001 0.1 PTVS45VSTUR  PTVS45VSTUTR
2 24 11 17 200 23 0.05 B PESD1FLEX 48 53.30 56.10 58.90 1 77.4 52 0.001 0.1 PTVS48VS1UR PTVS48VS1UTR
51 56.70 59.70 62.70 1 82.4 4.9 0.001 0.1 PTVS51VS1UR PTVS51VS1UTR
(2] SOIRPE 54 60.00 63.15 66.30 1 87.1 4.6 0.001 0.1 PTVS54VS1UR ~ PTVS54VS1UTR
11 17 200 23 0.05 = PESD1CAN-U 2.0x1.25x 0.95 58 64.40 67.80 71.20 1 93.6 4.3 0.001 0.1 PTVS58VSTUR  PTVS58VS1UTR
60 66.70 70.20 73.70 1 96.8 4.1 0.001 0.1 PTVS60VSTUR  PTVS60VSTUTR
64 71.10 74.85 78.60 1 103.0 3.9 0.001 0.1 PTVS64VST1UR PTVS64VS1UTR
! 8/20 ps surge pulse acc. to IEC 61000-4-5 12 acc. to IEC 61000-4-2 (contact discharge) 110/1000 ps acc. to IEC 61643-321
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TVS diodes

TVS diodes, 600 W Protection and signal conditioning nomenclature
NXP——- T T TT T g
Packages - £
. c
Optional A | soD323 €5
ESD (ESD protection) B | SODs23 c
Ultra low Clamp | b | sotss7 -
RTR (rail-to-rail ESD protection) Alternative F | SOT886 | DFN1410-6 5
G | sorss3
35 5.20 5.60 6.00 10 8 75 5 600 PTVS3V3P1UP  PTVS3V3P1UTP TVS (1011000 ps pulse) _ v | sorest | DEN10106 gV
6.40 6.70 7.00 10 9.2 652 5 400 PTVS5VOP1UP  PTVS5VOP1UTP High Temperature| L | sopssz | bFN1006-2 () ©
6 667 702 737 10 103 583 5 400 PTVS6VOPTUP  PTVS6VOPTUTP ';JID sggf:g’ D;;mg:gf =)
6.5 7.22 7.60 7.98 10 11.2 53.6 5 250 PTVS6V5P1UP PTVS6V5P1UTP Reverse stand-off Voltage - . MB SOT883B | DFN1006B-3 v
7 7.78 8.20 8.60 10 12 50 3 100 PTVS7VOP1UP  PTVS7VOP1UTP Uni-directional P | sob12s | FlatPower
75 8.33 8.77 9.21 1 12.9 465 0.2 50 PTVS7VSP1UP  PTVS7VSP1UTP Bi-directional Q s%omsa
8 889 936 983 1 136 441 003 25 PTVSBVOP1UP  PTVSBVOPTUTP . R D123W | FlatPower
For ESD — Capacitance class SF | SOD962 | DSN0603-2
8.5 9.44 992 1040 1 14.4 417 0.01 10 PTVS8V5P1UP  PTVS8VSP1UTP Number of protected T SOT23
9 10.00 1055  11.10 1 15.4 39 0.005 5 PTVS9VOPT1UP  PTVS9VOP1UTP Standard capacitance _I' u SOT323
o ines v | soTeee
10 1110 1170 12.30 1 17 353 0.005 25 PTVS10VP1UP  PTVSTOVP1UTP Low capacitance w | sorees
1 1220 1285  13.50 1 18.2 33 0.005 25 PTVST1VPIUP  PTVS11VP1UTP ] For TVS — Power class X | soT43B
12 13.30 1400  14.70 1 19.9 30.2 0.005 25 PTVS12VP1UP  PTVS12VP1UTP Very low capacitance — S 400 Watt series Y | SOT363
13 1440 1515 1590 1 215 279 0001 0.1 PTVS13VP1UP  PTVS13VP1UTP Ultra low capacitance .
14 1560 1640  17.20 1 232 259 0001 0.1 PTVS14VP1UP  PTVS14VP1UTP X-ext v it P 600 Watt series
15 1670 17.60  18.50 1 24.4 246 0001 0.1 PTVS15VP1UP  PTVS15VP1UTP A-extremely low capacitance
16 17.80 1875  19.70 1 26 231 0001 0.1 PTVS16VP1UP  PTVS16VP1UTP SOD128 Eemtofarad capacitance
17 1890 1990  20.90 1 27.6 217 0001 0.1 PTVS17VP1UP  PTVS17VPIUTP
600 18 2000 2100 2210 1 29.2 205  0.001 0.1 PTVS18VP1UP  PTVS18VP1UTP 38x26x1.0
20 2220 2335 2450 1 324 185  0.001 0.1 PTVS20VP1UP  PTVS20VP1UTP
22 2440 2560 2690 1 355 169 0001 0.1 PTVS22VP1UP  PTVS22VP1UTP
24 2670 2810 2950 1 389 154  0.001 0.1 PTVS24VP1UP  PTVS24VP1UTP
26 2890 3040  31.90 1 42.1 142 0001 0.1 PTVS26VP1UP  PTVS26VP1UTP
28 3110 3280 3440 1 454 132 0.001 0.1 PTVS28VP1UP  PTVS28VP1UTP
30 3330 3510  36.80 1 48.4 124 0.001 0.1 PTVS30VP1UP  PTVS30VP1UTP IP mmmmmmm = XX yy === CX il 4
33 3670 3870  40.60 1 533 113 0001 0.1 PTVS33VP1UP  PTVS33VP1UTP
36 4000 4210 4420 1 58.1 103 0001 0.1 PTVS36VP1UP  PTVS36VP1UTP
40 4440 4680  49.10 1 64.5 93 0001 0.1 PTVS40VPTUP  PTVS4OVPTUTP IP: Integrated yy: identifier zz: no. of balls/pins
43 4780 5030  52.80 1 69.4 8.6 0.001 0.1 PTVS43VP1UP  PTVS43VP1UTP Discretes
45 5000 5265 5530 1 727 83 0.001 0.1 PTVS45VP1UP  PTVSA45VPTUTP
48 5330 5610  58.90 1 77.4 7.8 0.001 0.1 PTVS48VP1UP  PTVS48VPTUTP .
51 5670 5970 6270 1 82.4 73 0.001 0.1 PTVS51VP1UP  PTVS51VP1UTP CX: chip _Scale package (CSP)
54 6000 6315 6630 1 87.1 69 0001 0.1 PTVS54VPTUP  PTVS54VP1UTP CZ: plastic package
58 6440 6780 7120 1 93.6 6.4 0.001 0.1 PTVS58VP1UP  PTVS58VP1UTP
60 6670 7020 7370 1 96.8 62 0.001 0.1 PTVS60VP1UP  PTVS60VPTUTP XX
64 7110 7485  78.60 1 103 538 0.001 0.1 PTVS64VP1UP  PTVS64VPTUTP . . ) I o .
30: passive ESD protection/EMI filter with integrated coils in 0.5 mm pitch CSP
110/1000 pis acc. to [EC 61643-321 32: passive ESD protection/EMI filter with integrated coils in plastic package
33: passive ESD protection/EMI filter with integrated coils in 0.4 mm pitch CSP
40, 41: passive ESD protection/EMI filter in 0.5 mm pitch CSP
High temperature TVS series in FlatPower package 42: pass!ve ESD prOteCt!on/EMl f!lter !n plastic papkage
43: passive ESD protection/EMI filter in 0.4 mm pitch CSP
Available in 400 W (PTVSxSTUTR) and 600 W (PTVSxP1UTP) power classes with 35 devices each 47 active device in p|astic package with ESD protection/EM| filter
Very high maximal junction temperature of 185 °C 48: active ESD protection/EMI filter in 0.4 mm pitch CSP

Reverse standoff voltages from 3.3V to 64 V

Low height, high performance - save board space
by replacing SMA & SMB packages with low profile
SOD123W and SOD128 packages
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AEC-Q101 qualified

59



60

Signal conditioning and protection

Signal conditioning and protection

- yes 0.7 - -

ESD protection and level shifting for 1PA776CZ38 SOT510 97 xd4x11

AR 6 fi2 a complete HDMI port (TSSOP38)

ESD protection, DDC buffering, noise SOT510

HDMI tx 12 yes yes 0.7 - - reduction and hot plug application for  1P4777CZ38 9.7 x44x1.1
(TSSOP38)
a complete HDMI source port

Fully integrated for HDMI control DFN2521-12
HDMI tx 5 yes yes - internal - lines including buffer for DDC, CEC  1P4791CZ12 25x2.1x0.48
(SOT1156)
and Hot Plug module

100 Q Fully integrated HDMI source solution
HDMI tx 13 yes yes differential internal CSE\(/: II__[?CC)) with current limiter, buffer and level  IP4786CZ32 Dl(:sl\g_l(_)65107-)32 5.0x5.0x0.85
impedance shifter for DDC, CEC and Hot Plug
100 Q Fully integrated HDMI sink solution
HDMI rx 13 yes yes differential internal CEC LD, with buffer and level shifter for DDC,  1P4787CZ32 NG 5.0x5.0x0.85
. 5V LDO (SOT617)
impedance CEC and Hot Plug
Fully integrated HDMI source
100 Q solution with enhanced ESD
HDMI tx 13 yes yes differential internal %E\(/: ll_'gg protection, current limiter, buffer |P4788CZ32 Dl(:sl\g.?f?;?z 5.0x5.0x0.85
impedance and level shifter for DDC, CEC and
Hot Plug
1000 Fully integrated HDMI source solution
. . . CECLDO, with small package, current limiter, DFN4040-32
HDMI tx 13 yes yes fdlfferentlal internal 5VLDO  buffer and level shifter for DDC, CEC 1P4786CZ32S (SOT1318-1) 4.0x4.0x0.50
T preemEs and Hot Plug
Fully integrated SD 3.0 card level
SD 3.0 6 yes yes - internal 1.8V LDO  shifter with buffer technology, LDO  IP4855CX25 WLSCP25 24x24x04
and EMI filter
Fully integrated SD 3.0 card level DHVQFN24
SD 3.0 6 yes yes - internal 1.8 VLDO  shifter with buffer technology, LDO  IP4755CZ24 (SOT815-1) 3.5x5.5x0.85

and EMI filter

1P4786CZ32

Bipolar transistors

General purpose bipolar transistors

Single transistors NPN

Single transistors PNP

Double transistors

Single and double switching transistors
Medium power general purpose transistors
High voltage transistors

Matched pair transistors

Darlington transistors

Schmitt trigger

Low noise transistors

MOSFET driver

Medium frequency transistors

Resistor-equipped transistors (RETs)

RETs 100 mA single
RETs 100 mA double
RETs 500 mA

Low V., (BISS) RETs

Low V¢e..: (BISS) transistors

k. transistors in DFN1010D-3
ket (BISS) double transistors

(BISS) transistors single NPN
et (BISS) transistors single PNP
(BISS) load switches

BISS) transistors

New low V,
Low V,
Low V,
Low V,
LOW VCEsat
High voltage low V,
Low V,
Low VCEsat
Advantages of low V.

CEsat

CEsat (

(BISS) RETs
(BISS) transistor PNP — N-channel MOSFET combination
eee (BISS) technology

High voltage power bipolar transistors

CEsat

High voltage power bipolar transistors
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General purpose bipolar transistors

Single transistors NPN

T oo o RS ChWE
& 4 4 B £

29x13x1.0 2.0x1.25x0.95 1.6 x0.8x0.77 1.0x0.6x0.48 1.0x0.6 x0.37
1200 100 PMST5089
110 - 200 450 - 800 100 BC848B BC848W
e iy 350 900 100 PMST5088
110-420 220 - 800 100 BCW31/32/33
2 iy 180-380 310-630 250 BCW60B / C /D
40 100 120-270 270 - 560 100 2PC4617QM / RM 2PC4617QMB / RMB
110-420 220 - 800 100 BC847/A/B/C BC847W /AW /BW /CW BC847T/AT/BT/CT BC847AM/BM/CM BC847AMB/BMB/CMB
5 m 120-380 220 - 630 100 BCX70G/H/J/K
110-200 220 - 450 100 BCW71 /72
500 1250 100 PMBT6429 PMST6429
2PD601ART
210-290 340 - 460 100 - 150 2PD601ARL 2PD601ARW / SW
0 ieo 2PD601ASL
250 650 100 PMBT6428 PMST6428
60 100 110-200 220 - 450 100 BCV71/72
65 100 110-200 220 - 450 100 BC846/A/B BC846W / AW / BW BC846T / AT / BT BC846BMB
80 100 20 80 60 BSS64
150 120-200 240 - 400 80 NXP3875Y / G
150 120-270 270 - 560 100 2PC4081Q/R/S 2PC4617Q /R
0 210 340 100 2PD601BRL
200 290 460 100 2PD601BSL
BC817W / -16W / -25W
5 569 100 - 250 250 - 600 100 BC817 /-16/-25 / -40 /40w
100 600 100 BCX19
2PD602AQL
50 500 85-170 170 - 340 140 - 180 2PD602ARL 2PD1820AR/ S
2PD602ASL
60 500 50 - 100 PMSTAOQS
80 500 100 - 50 PMBTA06 PMSTAQ6

Single transistors PNP

29x13x10 2.0x1.25x0.95 1.6x0.8x0.77 1.0x0.6x0.48 1.0x0.6 x0.37
250 200 150 250 250

125-220 500 - 800 100 BC858B BCB58W
» 1o 120-215 260500 100 BCW29 /30
180-380 310- 630 100 BCW61B /C /D
40 100 120-270 270-560 100 2PA1774QM / RM / SM ZPA””?,\'}"'BB yRuBY
2PB709ART
210-290 340-460  70-80 2PB709ARL 2PB709ARW / SW
2PB709ASL
= 100 180-380 310-630 100 BCX71H /J /K
120-215 260 - 500 100 BCW69 / 70
125-420 250 - 800 100 BC857/A/B/C  BC857W /AW /BW/CW BC857T/AT/BT/CT BC857AM/BM/CM BC857AMB/BMB /CMB
60 100 120 260 150 BCW89
65 100 125-200 250-475 100 BC856/A/B BC856W /AW /BW  BC856T /AT /BT
100 100 30 : 50 BSS63
150 120-270 270-560 100 2PA1576Q /R /S 2PA1774Q /R /'S
50 200 210 340 100 2PB709BRL
290 460 100 2PD709BSL
25 500 100 600 80 BCX18
100-250 250 - 600 80 BC807 /16 / -25 /-40 | BCBO7W /-16W /-25W
45 500 /-40W
100 600 80 BCX17
50 500  85-170 170-340  100- 140 %ig;]gﬁgt 2PB1219AQ /R /'S
60 500 100 : 50 PMSTA55
80 500 100 . 50 PMBTAS6 PMSTA56

General purpose bipolar transistors

Double transistors

Ly 4

29x15x10  20x125x095 1.6x12x0.55
______
100 120 450 100 PUMX1 PEMX1
45 100 200 450 100 BC847DS BC847BS BC847BV
110 ; 100 BC846S
NN s 100 200 450 100 BC846DS BCB46BS
50 150 120 560 100 PUMX2
45 500 160 400 80 BC817DS
45 100 200 450 100 BC857BS BC857BV
11 . BC856S
AP s 100 208 450 188 BC856BS
45 500 160 400 80 BCBO7DS
40 100 120 450 100 PUMZ1 PEMZ1
45 100 200 450 100 BC847BPN BC847BUN
50 100 120 560 100 PIMZ2 PUMZ2
NIANUANP 65 100 200 450 100 BC846BPN
12 500 200 ; 250/100 PEMZ7
45 500 160 400 100/80 BC817DPN

Single and double switching transistors

types in bold represent new products

Lk

by
&

6.5x3.5 2.0x1.25 20x1.25 1.0 x0.6
1.65 45x25x15 29x13x1.0 % 0.95 % 0.95 1.6x1.2x0.55 1.0x0.6x0.48 %037
1700 1300 250 200 300 300 250 250
single single single single double double single single
12 100 40 120 400 20 BSV52
PMBS3904 PMSS3904
40 200 100 300 180 1200
15 600 40 120 500 20 PMBT2369 PMST2369
MMBT3904
NPN 40 200 100 300 300 250
PMBT3904 PMST3904 PMBT3904YS ~ PMBT3904VS ~ PMBT3904M  PMBT3904MB
30 600 100 300 250 250 PMBT2222 PMST2222
250 250 PZT4401 PXT4401 PMBT4401 PMST4401
40 600 100 300 MMBT2222A
300 250
PZT2222A PXT2222A PMBT2222A  PMST2222A
40 800 100 300 300 250 BSR14
40 100 100 300 150 700 PMBS3906 PMSS3906
MMBT3906
40 200 100 300 250 300
PMBT3906 PMST3906 PMBT3906YS ~ PMBT3906VS ~ PMBT3906M  PMBT3906MB
350 PZT4403 PXT4403 PMBT4403 PMST4403
PNP 40 600 100 300 200
365 PMBT2907
300 PMST2907A
60 600 100 300 200 BSR16

365
PZT2907A PXT2907A PMBT2907A

NPN/PNP 40 200 100 3

o

0 300/250 250/300 PMBT3946YPN PMBT3946VPN

2
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General purpose bipolar transistors

Medium power general purpose transistors

20 2

85 - 160 375 40
45 1 63 - 100 160 - 250 100
63 - 100 160 - 250 100
NPN 60 1
100 300 100
&3 : 63 - 100 160 - 250 100
40 - 100 120 - 300 100
20 2 85 - 160 250 - 375 40
45 1 63 - 100 160 - 250 1157-145"
63 - 100 160 - 250 100
PNP 60 1
40 - 100 120 - 300 100
& g 63 - 100 160 - 250 1157-145"
40-100 120 - 300 100

) Typical value

High voltage transistors

80 100 20 = 60

140 300 60
160 300 80
250 100 50
NPN

50

300 100
40
350 100 40
400 300 50
100 100 30
50

250 100
PNP 50
50

300 100
40
2 x NPN 300 100 40

For high voltage transistors with increased performance please refer to our high voltage low V,

64

250
250

ik

6.5x3.5x1.65
1700

BCP68 / -25
BCP54/-10/-16
BCP55/-10/-16

BSP41
BCP56/-10/-16
BSP43
BCP69 / -16 / -25
BCP51/-10/-16
BCP52/-10/-16
BSP31
BCP53/-10/-16
BSP32/ 33

tp

45x25x15
1300

BC868 / -25
BCX54/-10/-16
BCX55/-10/-16

BSR41
BCX56/-10/-16

BSR42 /43
BC869 / -16 / -25
BCX51/-10/-16
BCX52/-10/-16

BSR30/ 31
BCX53/-10/-16

BSR33

Medium power transistors in DFN2020-3

&=

2.0x20x0.62

1100

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

Excellent electrical perfomance on a small 2 x 2 mm footprint

80% board space reduction (DFN2020-3 vs. SOT89)

Vg0 ranging from 20 to 80 V

High collector current capability | up to 2 A

)
=
2
=
(o]
(o
wn
()
<
=)
=

1700

100
100

60 BF722
60 BF720
50 PZTA42
70 BSP19
20 PZTA44
50

60 BF723
60

60

50 PZTA92
50

6.5x3.5x 1.65

AEC-Q101 qualified

1300

BF622
BF620
PXTA42
BST39

BF623
BF621
PXTA92

(BISS) transistor portfolio on page 77.

45x25x15

29x1.5x1.0

600

29x13x1.0

250

BSSé64

PMBT5550

PMBT5551/BSR19A

PMBTA42DS

BF822
BF820
PMBTA42

PMBTA44
BSS63

BF823
BF821
PMBTA92

2.0x1.25x0.95
200

PMST5550
PMST5551

BF820W
PMSTA42

PMSTA92

General purpose bipolar transistors

Matched pair transistors

[Ceenrent] ] L mtl] [ nmes o ] [T eore T
& L 4 4 &b

D - oo cseon oo x12105
30 100 110 800 0.7 1 n.a. BCV61/A/B/C Y
n.a. BCMé1B "
09"
2 BCM847DS BCM847BS BCM847BV
45 100 200 450
NPN 0.95 2 PMP4501G PMP4501Y PMP4501V
0.98 2 PMP4201G PMP4201Y PMP4201V
[l [1 ﬂ'ﬂ [1] U'D
Configuration E} kr_ﬂ &‘:{ 5‘ :|
ORE g LTI
30 100 100 800 077" n.a. BCV62/A/B/C Y
n.a. BCMé62B "
09"
2 BCM857DS BCM857BS BCM857BV
45 100 200 450
0.95 2 PMP5501G PMP5501Y PMP5501V
Ul 0.98 2 PMP5201G PMP5201Y PMP5201V
65 100 200 450 0.9 2 BCM856DS BCM856BS
oG] nlol! alialc]
3] ] L] ]
orongr UEL agagoyy
el

Key features Differential amplifier

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

» Base-emitter voltage matching to 2 mV

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

» Common-emitter configuration for 5-pin type

» Range of small, very small and ultra small packages

IN-
R2

Vee
R4 R5
ouT+ ouT-
IN+ Q1 Q2
R1
o R
Key benefits ?

» Improved performance of current mirror and differential amplifier Vee
bra556

circuits
» Drop-in replacement for standard double transistors (BCM series)

» Simplified board layout (PMP series) Current mirror

» Eliminates the need for costly additional trimming

Vee
Key applications R1
» Current mirrors lout
» Differential and instrumentation amplifiers
» Logarithmic amplifiers - o
» Comparators

bra184
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General purpose bipolar transistors General purpose bipolar transistors

Darlington transistors MOSFET driver

é é % gé éég SOT143B
56

30 0.1 0.2 BCV65 General purpose transistors

1700 1300 250 1

| Polarity  Vao) LA hemin fmin (M) 06 : chpenl [ o Swiching ronsisor it
reduced storage time

10000 125 PMBTA13 40 7 /"L 2.3
30 500 ARG 125 PZTA14 PXTA14 PMBTA14 1 2 PMD3001D J =,LL Low Ver,,, brags
220 BCV29 BCV27
NPN 45 1000 2000 200 BSP50 BSTS0
(2]
500 10000 220 BCVA49 BCVA47 . . 2
60 Key features and benefits MOSFET driver Faster 5 O
1000 2000 200 BSP51 BSTS1 : ! ' - =15
» Three different configurations Op-amp booster switching, lower losses 0 .=
80 1000 2000 200 BSP52 BSTS2 , i o &
15 oVBTAGE » Types available with standard, switching, and low e
1
30 500 20000 i b=
- e p— Vg (BISS) transistors oV
1 \
. 45 1000 2000 200 BSP60 BST60 » Small footprint i |
% 500 10000 220 BCV4S BCV46 o o
1000 2000 200 BSP61 BST61 Key applications 2 s
6
80 1000 2000 200 BSP62 BST62 » Power management 3 B B— e
- (Half) bridge push-pull driver o o
Schmitt tri - Isolated DC/DC converters @2
chmi rigger - Secondary synchronous rectification VI T
» Peripheral driver seeronner - aaa-000888
. somam - (Half) bridge push-pull driver
- Motor driver
- Brushless DC motor driver
- Operational amplifier (Op-amp) output current
o Polty  VeoMITRI VgoMTRZ mA hemin hemax Medium frequency transistors
NPN 30 6 100 110 800 250 BCV63 /B
PNP 30 6 100 220 475 250 BCV64B

Low noise transistors

250 200
NPN 20
40 25 67 220 380 BF840
200 450 100 BC849B BC849BW
30 100 4 30 25 25 50 250 BF824 BF824W
420 800 100 BC849C BC849CW PNP
NPN 40 25 50 - >325 BF550
200 450 100 BC850B BC850BW
45 100 4
420 800 100 BC850C BC850CW
220 475 100 BC859B BC859BW
30 100 4
ENE 420 800 100 BC859C BC859CW
220 475 100 BC860B BC860BW
45 100 4
420 800 100 BC860C BC860CW
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Resistor-equipped transistors (RETs) Resistor-equipped transistors (RETs)

RETs 100 mA single RETs 100 mA double

29x13x1.0 2.0x1.25x0.95

250 200
29%x15x1.0 2.0x 1.25 x0.95 1.6 x 1.2 x 0.55
L L RRIISEN ARSI ----- NPN/NPN  NPN/PNP  NPN/NPN  NPN/PNP  PNP/PNP NPN/NPN  NPN/PNP  PNP/PNP
2.2 2.2 PDTC123ET PDTA123ET PDTC123EU PDTA123EU
4.7 4.7 PDTC143ET PDTA143ET PDTC143EU PDTAT143EU 22 2.2 PUMH20  PUMD20 PUMB20 PEMH20 PEMD20 PEMB20
L0 e RRICIE ] AAPSITEAT GRICHSED RRIAYSED 47 47 PUMH15 PUMD15 PUMB15 PEMH15 PEMD15 PEMB15
22 22 PDTC124ET PDTA124ET PDTC124EU PDTA124EU
= 47 47 PDTCI44ET PDTA144ET PDTC144EU PDTA144EU - 10 10 PIMD3 PUMH11 PUMD3 PUMB11 PEMH11 PEMD3 PEMB11 )
= 1 o
Al 100 100 PDTC115ET PDTA115ET PDTC115EU PDTA115EU 2 2 PIMD2 PUMH1 PUMD2 PUMB1 PEMH1 PEMD2 PEMB1 _‘U .:;;
— M 1 L POTATTSZT PRTATTSZY 47 47 PUMH2 PUMD12 PUMB2 PEMH2 PEMD12 PEMB2 8-"7'
— 2.2 10 PDTC123YT PDTA123YT PDTC123YU PDTA123YU o g
= — 2.2 47 PDTC123JT PDTA123JT PDTC123JU PDTA123JU 100 100 PUMH24  PUMD24 PUMB24 PEMH24 PEMD24 PEMB24 =
50 100 Hestes &7 i PRI ADT-SKEAT PRI ADE 2.2 47 PUMHI0 ~ PUMDIO  PUMBIO  PEMH10  PEMDI0  PEMBI0
4.7 47 PDTC143ZT PDTA143ZT PDTC143ZU PDTA143ZU
= i PDTC114YT EDTAL AT PDTC114YU PDTA114YU 4.7 10 PUMH18 PUMD18 PUMB18 PEMH18 PEMD18 PEMB18
22 47 PDTC124XT PDTA124XT PDTC124XU PDTA124XU 4.7 47 PUMH13 PUMD13 PUMB13 PEMH13 PEMD13 PEMB13
47 10 PDTC144VT PDTA144VT PDTC144VU PDTA144VU 50 100
R1 % R2 10 47 PIMH9 PUMH9 PUMD9 PUMB9 PEMH9 PEMD9 PEMB9
47 22 PDTC144WT PDTA144WT PDTC144WU PDTA144WU
= 2.2 - PDTC123TT PDTA123TT PDTC123TU PDTA123TU 22 47 PUMH16 PUMD16 PUMB16 PEMH16 PEMD16 PEMB16
47 - PDTC143TT PDTA143TT PDTC143TU PDTA143TU 47 22 PUMH17 ~ PUMD17  PUMB17  PEMH17  PEMD17  PEMB17
R 10 = PDTC114TT PDTA114TT PDTC114TU PDTA114TU
22 = PDTC124TT PDTA124TT PDTC124TU PDTA124TU Tez | Gy UM FENDEE
— = 47 - PDTC144TT PDTA144TT PDTC144TU PDTA144TU 2.2 - PUMH30  PUMD30 PUMB30 PEMH30 PEMD30 PEMB30
weis7 100 = PDTC115TT PDTA115TT PDTC115TU PDTA115TU
47 = PUMH7 PUMD6 PUMB3 PEMH7 PEMD6 PEMB3
Only R1 10 = PUMH4 PUMDA4 PUMB4 PEMH4 PEMD4 PEMB4
22 . PUMH19 PUMD19 PUMB19 PEMH19 PEMD19 PEMB19
47 . PUMH14  PUMD14 PUMB14 PEMH14 PEMD14 PEMB14

1.6 x0.8x0.77 1.0x0.6x0.48 1.0x0.6 x0.37

150 250 250 RETs 500 mA

1 1 PDTA113EE PDTA113EM PDTA113EMB _

22 22 PDTC123EE  PDTA123EE  PDTC123EM  PDTA123EM PDTC123EMB PDTA123EMB
47 47 PDTC143EE  PDTA143EE  PDTC143EM  PDTA143EM PDTC143EMB PDTA143EMB
10 10 PDTC114EE  PDTAT14EE  PDTCI114EM  PDTA114EM PDTC114EMB PDTA114EMB
22 22 PDTC124EE  PDTA124EE  PDTC124EM  PDTA124EM  PDTC124EMB PDTA124EMB 29x15x10 29x13x10
47 47 PDTCI144EE  PDTA144EE  PDTC144EM  PDTA144EM PDTC144EMB PDTA144EMB P mW) 600 250
100 100 PDTC115EE  PDTAT15EE  PDTC115EM  PDTA115EM  PDTC115EMB PDTA115EMB _—_—_ I PN PP
=l 1 10 PDTA113ZE PDTA113ZM PDTA113ZMB
L 22 10 PDTC123YE ~ PDTA123YE  PDTC123YM  PDTA123YM PDTC123YMB PDTA123YMB a1 = R 1.0 1.0 PDTD113ET PDTB113ET
22 47 PDTC123JE  PDTA123JE  PDTC123JM  PDTA123JM  PDTC123JMB PDTA123JMB 27 2% T e —
o ' = = 47 10 PDTC143XE  PDTAT43XE  PDTC143XM  PDTA143XM  PDTC143XMB PDTA143XMB o o - = T E— S S
47 47 PDTC143ZE  PDTA143ZE  PDTC143ZM  PDTA143zZM  PDTC143ZMB PDTA143ZMB R1 - RD :
10 47 PDTC114YE  PDTAT14YE  PDTC114YM  PDTA114YM PDTC114YMB PDTA114YMB 22 10 PDTD123YT PDTB123YT
B2 47 PDTC124XE  PDTA124XE  PDTC124XM  PDTA124XM  PDTC124XMB PDTA124XMB - s - POTD123TT P
47 10 PDTC144VE  PDTA144VE  PDTC144VM  PDTA144VM  PDTC144VMB PDTA144VMB
47 22 PDTC144WE PDTA144WE PDTC144WM PDTA144WM PDTC144WMB  PDTA144WMB
22 . PDTC123TE  PDTA123TE  PDTC123TM  PDTA123TM  PDTC123TMB PDTA123TMB
= 47 - PDTC143TE  PDTA143TE  PDTC143TM  PDTA143TM PDTC143TMB PDTA143TMB
m 10 . PDTC114TE  PDTAT14TE  PDTC114TM  PDTA114TM  PDTC114TMB PDTA114TMB
B2 - PDTC124TE  PDTA124TE  PDTC124TM  PDTA124TM  PDTC124TMB PDTA124TMB
= =1 47 . PDTC144TE  PDTA144TE  PDTC144TM  PDTA144TM  PDTC144TMB PDTA144TMB
100 - PDTC115TE  PDTAT15TE  PDTC115TM  PDTA115TM PDTC115TMB PDTA115TMB
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(BISS) transistors LowV___ (BISS) transistors

CEsat

Resistor-equipped transistors (RETs) / Low V

CEsat

LowV___ (BISS) RETs LowV___ (BISS) double transistors

CEsat CEsat

29x13x1.0

P mW) 250 ST agxasxro 208 X 1ExZx 20X E0x
1 1 PBRN113ET
R1=R2
22 2.2 PBRN123ET
NPN 40 600
2.2 10 PBRN123YT
= = 2 1 1 PBRP113ET 2 x NPN 200 0.01 2 170" 250 0.5 0.05 PBSS2515VS
NP @ e 22 22 PBRP123ET 15 05 2 x PNP 200 0.01 2 1701 250 05 005 PBSS3515VS 0
o 1 10 PBRP113ZT NPN/PNP 200  0.01 2 170" 250 0.5 0.05 PBSS2515VPN 50
22 10 PBRP123YT NPN/PNP 200 001 2 170 250 05 005 PBSS2515YPN R
75  NPN/NPN 300 0.5 2 15 150 4 02  PBSS4021SN a2
20 63  PNP/PNP 250 0.5 2 24 225 4 02  PBSS4021SP m o
-
Low V,,_ (BISS) transistors 7.5/63 NPN/PNP 300/250 0.5 2 15/24  150/225 4 0.2  PBSS4021SPN
NPN/NPN 210 0.5 2 75 100 05 005 PBSS4130PAN
E Industry’s first combination of reduced switching times (down to 125 ns) with minimized saturation volt- 1 PNP/PNP 170 0.5 2 85 140 0.5 0.5 PBSS4130PAP
ko) age (below 50 mV) NPN/PNP  210/170 05 2 75/85  100/140 0.5  0.05 PBSS4130PANP
4_6 Voltage range from 12 V to 100 V NPN/NPN 230 0.5 2 60 80 05 005 PBSS4230PAN
o Flexible package options, from standard SMD to brand new medium power leadless package % : PNPIPINP 210 99 2 ” 1o S PESSAZI0RAR
w DEN2020-3 (SOT1061) (2 x 2 x 0.65 mm) NPN/PNP  230/210 05 2 60/75 80/100 05  0.05 PBSS4230PANP
) 57  NPN/NPN 300 0.5 2 57 250 4 04 PBSS4032SN
N Provides benchmark reduced on-state-resistance 4.8 PNP/PNP 200 05 2 70 390 4 0.4  PBSS4032SP ¥
': New double BISS transistors in DFN2020 (SOT1118) 5.7 /4.8 NPN/PNP 300/200 0.5 2 57/70 250/390 4 0.4 PBSS4032SPN ¥
- 10  NPN/PNP 300/250 0.5 5 130/150 500 1 0.1 PBSS4140DPN
New 2A BISS transistors in SOT89 available: PBSS4240X and PBSS5240X 40 20 NPN/PNP 3007250 65 5 80/100 400/530 2 02 PBSSA240DPN
2 x NPN 300 0.5 2 50 340 27 027 PBSS4350SS
50 2.7 2 x PNP 200 05 2 60 370 27 027 PBSS5350SS
. . NPN/PNP  300/200 0.5 2 50/60  340/370 2.7 027 PBSS4350SPN
New low vCEsat transistors in DFN1010D-3 2xNPN 200 05 5 115 250 1 01 PBSS4160DS
1.0 2 x PNP 150 0.5 5 120 330 1 0.1 PBSS5160DS
_ NPN/PNP  200/150 0.5 5 115/120  250/330 1 0.1 PBSS4160DPN
NPN/NPN 150 0.5 2 90 120 05 005 PBSS4160PAN
1 PNP/PNP 120 0.5 2 125 180 05 005 PBSS4160PAP
NPN/PNP  150/120 0.5 2 90/125  120/180 05  0.05 PBSS4160PANP
60 NPN/NPN 210 0.5 2 70 90 05 005 PBSS4260PAN
1.1x1.0x0.37 2 PNP/PNP 140 0.5 2 100 140 05 005 PBSS4260PAP
750 NPN/PNP  210/140 0.5 2 70/100  90/140 05  0.05 PBSS4260PANP
67  NPN/NPN 300 0.5 2 20 190 4 02  PBSS4041SN
59  PNP/PNP 200 0.5 2 35 330 4 02  PBSS4041SP
6.7/59 NPN/PNP 300/200 0.5 2 20/35  190/330 4 02  PBSS4041SPN
NPN/NPN 240 0.1 2 90 120 05 005 PBSS4112PAN
. 05 240 0.5 2 170 85 225 1 0.1 PBSS41300A 120 1 PNP/PNP 190 0.1 2 150 220 05 005 PBSS4112PAP
20 200 0.5 2 170 85 235 1 0.1 PBSS5130QA NPN/PNP  240/190 0.1 2 90/150  120/220 0.5  0.05 PBSS4112PANP
5 3 240 0.5 2 140 75 360 2 0.2 PBSS42300A U220 % e ' A ' -
200 05 2 155 70 240 2 0.2 PBSS52300A /= evice mounted on a ceramic PCB, Al203, standard footprint. ¥ Optimized for high speed switching
, i 160 0.5 2 170 85 220 1 0.1 PBSS4160QA
‘0 115 0.5 2 240 120 310 1 0.1 PBSS51600QA
13 2 115 0.5 2 215 105 450 13 0.13 PBSS5260QA
2 3 160 0.5 2 135 85 360 2 0.2 PBSS4260QA New double low VCEsat (BISS) transistors in DFN2020 (SOT1118)

High performance on small footprints

Voltage-range from 30 V to 120 V

New Low V___ transistor in DFN1010D-3

Current | up to 2 Amp.

High I. performance on ultra small footprint

Leadless medium power DFN2020-6 (SOT1118)
Surface-Mounted Device (SMD) plastic package 1118
(2 x2x0.65 mm)

Collector current up to 2 A

V.. 30 Vand 60 V

)
£
2
=
(o]
o
(%)
(V]
<
-
=

P up to 2000 mW

Leadless DFN1010D-3 (SOT1215) SMD package
with tinplated sidepads (1.1 x 1.0 x 0.37)

AEC-Q101 qualified
Release in mid 2013

In the Spotlight
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LowV___ (

CEsat

LowV

CEsat

5.3

12 58
6.0

15 0.5
1.0
20

3.0
4.0
43
5.0
5.3
58
6.0
7.0
8.0
1.0
20
26
3.0
3.0
30 55
4.7
5,1
5.4
55
6.0

20

0.5

40
20

4.0
5.0
20

50
3.0

3.0
3.8
4.7
52
6.0
6.2
7.0
3.0
4.0
80 4.6
5.1
5.6

60

100
3.0
4.5
5.1
52

BISS) transistors

(BISS) transistors single NPN

10.6 300/530 0.5 2 20 18
11.6 300/530 0.5 2 290 18
7.0 280/440 0.5 2 S8} 20
10 200/325 0.01 2 360 -
200/425 0.01 2 300 200
3.0 350/470 0.1 2 220 1102
4.0 220/410 0.5 2 140 70
5.0 220/330 0.1 2 80 45
5.0 220/390 0.5 2 85 40
15.0 300/450 0.5 2 50 30
8.0 300/550 0.5 2 36 21
10.0 300/450 0.5 2 32 B5)
10.6 300/570 0.5 2 27" 20
10.2 300/570 0.5 2 30" 20
7.0 280/440 0.5 2 333 20
15.0 300/550 0.5 2 19 12
20.0 300/550 0.5 2 14 9
3.0 300/450 0.5 2 240 1202
3.0 300/450 0.5 2 120 70
5.0 300/500 0.5 2 76 80
5.0 300/490 0.5 2 80 45
5.0 300/465 0.5 2 75 40
6.0 300/500 0.5 2 50 70
10.0 300/500 0.5 2 45 57
10.2 300/480 0.5 2 30" 20
10.0 300/500 0.5 2 45 57
11.0 300/480 0.5 2 Sk Y 20
7.0 280/450 0.5 2 Eol 21
10 200/550 0.01 2 380 2002
200/350 0.01 2 380 190
3.0 300/ - 0.5 5] 150 70
300/440 0.5 5 240 130
2.0 300/510 0.5 5 230 120
300/420 0.5 5 150 130
300/400 0.5 5 150 70
30 300/ - 0.5 5 280 140
350/470 0.1 2 120 70
300/450 0.5 2 120 70
15.0 300/520 0.5 2 55 35
10.0 300/500 0.5 2 40 21
10.0 300/500 0.5 2 42 25
50 300/495 0.5 2 100 60
300/ - 0.5 2 160 902
200/280 0.5 2 110 65
5.0 300/460 0.5 2 75 50
200/280 0.5 2 110 607"
200/400 0.5 5 200 110
2.0 200/420 0.5 5 230 120
200/350 0.5 5 200 110
6.0 345/570 0.5 2 65 40
8.0 300/500 0.5 2 46 29
9.4 300/520 0.5 2 A 25
10.4 300/520 0.5 2 390 25
7.0 280/440 0.5 2 340 22
15.0 300/500 0.5 2 25 17
15.0 300/500 0.5 2 17.5 13
6.0 240/360 0.5 2 67 40
10.0 250/400 0.5 2 430 25
9.2 300/470 0.5 2 7Y 25
10.2 300/470 0.5 2 38" 25
7.0 270/425 0.5 2 40" 25
150/400 0.25 10 160 80
150/300 0.25 10 165 70
3.0 150/290 0.25 10 160 75
150/290 0.25 10 165 73
150/290 0.25 10 160 73
4.0 170/275 0.5 2 72 45
9.0 200/330 0.5 2 38" 27
10.2 200/330 0.5 2 430 27
6.0 180/285 0.5 2 48" 30

200 53

285
275
250
250
250
350
310
310
280
220
220
200
250
275
210
170
270
320
320
300
300
300
250
220
340
240
275
250
250
440
500
500
500
400
510
320
320
300
355
855
260
320
290
370
290
250
280
250
260
200
245
280
290
230
195
255
230
240
270
320
200
200
200
200
200
360
245
300
340

58
6
0.5
0.5

b#wwww—\m\l&ggmphwww—\

0.265
0.29
0.3
0.05
0.05
0.05
0.2
0.3
0.3
0.4
0.2
0.5
0.265
0.29
0.3
0.35
0.4
0.05
0.2
0.3
0.3
0.3
0.4
0.4
0.255
0.27
0.275

o oe o owmy
e b L

6.5x3.5x1.65
1700

PBSS301NZ

PBSS302NZ

PBSS4021NZ

PBSS4032NZ 2
PBSS303NZ

PBSS4540Z

PBSS4350Z

PBSS304NZ

PBSS4041NZ

PBSS305NZ

PBSS8110Z

PBSS306NZ

45x25x15
1650

PBSS301NX

PBSS4320X

PBSS4520X
PBSS302NX

PBSS4021NX

PBSS4330X

PBSS4032NX
PBSS303NX

PBSS4240X

PBSS4540X

PBSS4250X

PBSS4350X

PBSS304NX

PBSS4041NX

PBSS4480X
PBSS305NX

PBSS8110X

PBSS306NX

29x15x1.0
750

PBSS301ND

PBSS4032ND 2

PBSS302ND

PBSS4350D

PBSS303ND

PBSS304ND

PBSS8110D

PBSS305ND

LowV

CEsat

29x13x1.0
480

PBSS4120T

PBSS4320T

PBSS4021NT

PBSS4130T
PBSS4230T
PBSS4032NT 2

PMMT491A
PBSS4140T

PBSS4240T

PBSS4350T

PBSS4160T

PBSS4041NT

PBSS8110T

&

2.0x20x0.62
1400

PBSS4612PA

PBSS4620PA

PBSS4330PA

PBSS4630PA

PBSS4560PA

PBSS4580PA

PBSS8510PA

(BISS) transistors

&)

2.0x1.25x0.95
350

PBSS4140U

PBSS4160U

&

2.0x1.25x0.95
430

PBSS4240Y

PBSS8110Y

1.6x0.8x0.77
250

PBSS2515E

PBSS2540E

1.6 x 1.2 x 0.55
500

PBSS4220V

PBSS4140V

PBSS4240V

PBSS4160V

1.0x0.6 x0.48
250

PBSS2515M

PBSS2540M

1.0 x0.6 x0.37
250

PBSS2515MB

PBSS2540MB

2
52
0.2
Qv
— C
m ©
o
)

Y1/, =20

2V g, (Max)

¥ optimized for
high speed
switching
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LowV

CEsat

LowV

CEsat

(BISS) transistors (BISS) transistors

LowV

CEsat

(BISS) transistors single PNP

--------
& & 4 4 4 & &3

Lk

th Lk

6.5x3.5x1.65 45x25x15 29x15x1.0 29x13x1.0 20x2.0x0.62 2.0x1.25x0.95 2.0x1.25x0.95 1.6 x0.8x0.77 1.6 x 1.2 x 0.55 1.0x0.6 x0.48 1.0 x0.6 x0.37
10.6 250/400 2 210 0.265 PBSS301PX
12 5.7 1.4 250/400 0.5 2 30 n 20 245 5.7 0.285 PBSS301PZ
6.0 7.0 220/335 0.5 2 Bl 20 300 6 0.3 PBSS5612PA
15 05 1.0 200/260 0.01 2 300 150 250 0.5 0.05 PBSS3515M PBSS3515MB
200/325 0.01 2 300 150 250 0.5 0.05 PBSS3515E
1.0 2.0 3007450 0.1 2 250 1252 250 1 0.05 PBSS5120T
4.0 220/440 0.1 2 140 75 390 2 0.2 PBSS5220V
2.0 3.0 225/ - 0.5 2 115 802 225 2 0.2 PBSS5220T
5.0 220/420 0.5 2 75 50 210 3 0.2 PBSS5320T
30 50 200/ - 0.5 2 85 802 400 3 0.3 PBSS5320D
: : 220/450 0.5 2 90 50 300 3 0.3 PBSS5320X
20 35 8.0 2507400 0.5 2 55 35 375 4 0.2 PBSS4021PT
4.0 15.0 250/400 0.5 2 50 35 280 4 0.4 PBSS301PD
5.0 10.0 3007430 0.5 2 34 45 270 5 0.5 PBSS5520X
5.1 10.2 250/370 0.5 2 320 25 230 5.1 0.255 PBSS302PX
5.5 11.0 250/370 0.5 2 340 25 265 55 0.275 PBSS302PZ
6.0 7.0 230/345 0.5 2 391 25 350 6 0.3 PBSS5620PA
6.2 15.0 2507400 0.5 2 23 18 240 6 0.3 PBSS4021PX
6.6 20.0 250/400 0.5 2 22 16 240 7 0.35 PBSS4021PZ
1.0 3.0 260/350 0.5 2 220 110 225 1 0.05 PBSS5130T
2.0 3.0 300/450 0.1 2 160 70 350 2 0.2 PBSS5230T
2.4 5.0 200/320 0.5 2 110 95 330 2 0.2 PBSS4032PT?
2.7 5.0 200/350 0.5 2 88 87 395 3 0.3 PBSS4032PD ¥
3.0 5.0 200/380 0.5 2 80 50 320 3 0.3 PBSS5330X
30 3.0 5.0 200/320 0.5 2 75 45 320 3 0.3 PBSS5330PA
4.2 10.0 200/350 0.5 2 58 70 345 4 0.4 PBSS4032PX ¥
4.4 10.0 200/350 0.5 2 58 70 400 4 0.2 PBSS4032PZ %
5.1 10.2 250/400 0.5 2 32" 25 230 5.1 0.255 PBSS303PX
5.3 10.6 2507400 0.5 2 350" 25 265 5.3 0.265 PBSS303PZ
6.0 7.0 200/335 0.5 2 390 25 350 6 0.3 PBSS5630PA
05 1.0 200/380 0.01 2 440 220 350 0.5 0.05 PBSS3540M PBSS3540MB
200/380 0.01 2 440 230 350 0.5 0.05 PBSS3540E
300/ - 0.1 5 200 120 310 1 0.1 PBSS5140V
10 20 300/520 0.1 5 230 130 500 1 0.1 PBSS5140U
300/800 0.1 5 250 130 500 1 0.1 PMMT591A
300/510 0.1 5 230 130 500 1 0.1 PBSS5140T
40 1.8 3.0 300/450 0.1 5 185 100 530 2 0.2 PBSS5240V
215/ - 0.5 5 340 170 500 2 0.2 PBSS5240X
2.0 3.0 300/ - 0.1 2 200 1102 350 2 0.2 PBSS5240Y
300/450 0.1 2 150 70 350 2 0.2 PBSS5240T
20 15.0 200/310 0.5 2 55 46 300 4 0.4 PBSS302PD
: 10.0 250/370 0.5 2 45 33 375 5 0.5 PBSS5540X
5.0 10.0 250/350 0.5 2 55) 40" 160 2 0.2 PBSS5540Z
3.0 200/ - 0.5 2 150 902 300 2 0.1 PBSS5250T
2.0 50 200/360 0.5 2 90 55 270 2 0.2 PBSS5350T
50 : 200/ - 0.5 2 160 902 320 2 0.2 PBSS5250X
200/300 0.5 2 120 70 300 2 0.2 PBSS5350D
3.0 5.0 200/375 0.5 2 120 70 390 3 0.3 PBSS5350X
200/300 0.5 2 120 70 300 2 0.2 PBSS5350Z
150/250 0.5 5 220 120 330 1 0.1 PBSS5160V
1.0 2.0 150/250 0.5 5 255 135 340 1 0.1 PBSS5160U
150/250 0.5 5 220 120 330 1 0.1 PBSS5160T
2.7 8.0 200/300 0.5 2 80 49 360 3 0.3 PBSS4041PT
60 3.0 6.0 180/265 0.5 2 70 55 290 3 0.3 PBSS303PD
4.2 8.4 200/295 0.5 2 53 35 310 4.2 0.21 PBSS304PX
4.5 9.0 200/295 0.5 2 591 35 375 4.5 0.225 PBSS304PZ
50 6.0 170/260 0.5 2 35" 35 450 5 0.25 PBSS5560PA
: 15.0 200/300 0.5 2 40 30 300 5 0.5 PBSS4041PX
5.7 15.0 200/300 0.5 2 29 22 285 6 0.3 PBSS4041PZ
3.0 5.0 155/225 0.5 2 71 55 290 3 0.3 PBSS304PD
5.0 180/265 0.5 2 651 40 420 4 0.2 PBSS5580PA
80 4.0 10.0 200/300 0.5 2 50 35 380 5 0.5 PBSS5480X
8.0 200/280 0.5 2 43 36 240 4 0.4 PBSS305PX
4.5 9.0 200/280 0.5 2 69" 36 450 4.5 0.225 PBSS305PZ
150/ - 0.25 5 170 93 320 1 0.1 PBSS9110Y
150/350 0.5 5 170 95 320 1 0.1 PBSS9110T
1.0 3.0 150/350 0.5 5 170 100 320 1 0.1 PBSS9110D
150/350 0.5 5 170 90 320 1 0.1 PBSS9110X
100 150/ - 0.5 5 170 90 320 1 0.1 PBSS9110Z
2.0 3.0 175/275 0.5 2 88 65 250 2 0.2 PBSS305PD
2.7 4.0 180/295 0.5 2 110" 45 450 2.7 0.135 PBSS9410PA
37 7.4 200/300 0.5 2 52 45 300 4 0.4 PBSS306PX
4.1 8.2 200/300 0.5 5 57 45 325 4.1 0.41 PBSS306PZ

2
52
0.2
Qv
— C
m ©
o
)
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2V g, (Max)

¥ optimized for
high speed
switching
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Low V.. (BISS) transistors

LowV___ (BISS) load switches

CEsat

49x39x175 29x‘|5x10 20x125x095 16x12x055

PBLS1501Y PBLS1501V

PBLS1503Y PBLS1503V

PBLS2001D

PBLS2003D

PBLS2021D

PBLS2023D

PBLS2001S

PBLS2003S

PBLS4002Y PBLS4002V

PBLS4004Y PBLS4004V

PBLS4001D

PBLS4003D

PBLS4005D

PBLS6002D

PBLS6004D

PBLS6021D

PBLS6023D

! Device mounted on a ceramic PCB, Al,O,, standard footprint

2 Device mounted on an FR4 PCB, single-sided copper, tin-plated and standard footprint

Key features and benefits Low V,
» Very small input current drives high load current
» High efficiency and low voltage drop due to low

ceet (BISS) load switch - the optimal
choice for supply-line and high-side switches

Vg (BISS) pass transistor .
» Replaces expensive P-MOSFETs L o
» Inherent reverse current blocking "

» Automotive qualified according to AEC-Q101

Key applications

» Fan driver control ———— The
. input
» Battery charge switch

» Supply line switch T
» High side load

brad26

LowV___ (BISS) transistors

CEsat

High voltage lowV

. (BISS) transistors

6.5x35x1.65 45x25x1.5 29x1.3x1.0

PBHV8215Z

PBHV8540Z PBHV8540T

PMBTA45

PBHV9215Z

PBHV9540Z

PBHV9050Z

" Collector-emitter peak voltage

High voltage low V___. (BISS) transistors in SOT223 & SOT23

CEsat

Voltage V., up to 500 V

CEO

Current | up to 1 A (continuous), 2 A (peak)

down to 33 mV at |, = 20 mA

CEsat

In the Spotlight

AEC-Q101 qualified

LowV_._ (BISS) RETs

CEsat

29x13x1.0

PBRN123ET PBRP123ET

PBRN123YT PBRP123YT

(2]
LL
s 2
0.2

wn
a2
(a0 ]
F .
)
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Low V.. (BISS) transistors High voltage power bipolar transistors

LovaEsat (BISS) transistor PNP — N-channel MOSFET combination ngh VOItage power biPOIar transistors (for lighting, self oscillating power supplies and industrial applications)

e B osmow
4

2.0x2.0x0.62

1 80 1 7.5 0.8

1300
----------- -
1 80 1 75 08 PHE13003A
40 2 300 800 100 5 240 30 07 0.66 390 PBSM5240PF
I 2 100 - 100 5 240 30 07 0.66 390 PBSM5240PFH ! 0 ! 14 0.75 BUJ100 "
1.5 100 05 9 1 PHE13003C 5
«
6 5 4 B
—— 15 100 05 9 1 PHD13003C* Q&
= C
L{ 4 30 2 125 3 BUJ103A BUJ103AX BUJ103AD m ©
ey
4 30 2 125 3 BUJD103AD*
[ 700
1 2 3 Combination of Low V., transistor with N-channel 4 100 2 17 2 PHE13005 PHE13005X
01788079 MOSFET in the very small and ultra thin leadless
a8 package DFN2020-6 (SOT1118) 4 100 2 7 2 PHD13005*
8 20 5 1 4 BUJ105A BUJ105AB BUJ105AD
8 20 5 1 4 BUJD105AD*
Advantages of lowV___ (BISS) technology
CEsat
8 40 5 9 5 PHE13007
Our BISS (Breakthrough In SmaII—SlgnaI) transistors show lowest V_, values due to an innovative mesh-emitter 0 20 s » s BUJ106A
technology and further technology improvement. Benefit from:
12 100 5 7 8 PHE13009
Reduction in board space 850 4 30 2 125 3 BUJD203A* BUJD203AX* BUJD203AD*
b Stable performance at smaller footprint b 1. =0.5A;V_,=40-45V il £ (52 e ik £ EEE ETEE EEEL
4 370 25 175 2 BUJ302A BUJ302AX BUJ302AD
1050 5 200 25 105 3 BUJ303B
5 200 25 155 3 BUJ303CD
1200 6 170 25 155 3 BUJ403A BUT11APX-1200
" Integrated freewheeling diode
SOT23 SOT416 (SC-75, DFN1006B-3 (SOT883B; . . .
¢ ) ¢ ) Key features and benefits PHx/BUJx series part numbering
8.15 mm? 4.4 mm? 117 mm? » Planar technology for voltage blocking stability and long-term Current range:
BC817xx PBSS2540E PBSS2540MB reliability at elevated temperature S aanm
_ H H 7=8Amp
General purpose transistor BISS transistor technology BISS transistor technology » Fast and smooth turn-off performance for low switching losses 9=12Amp
and |mproved efﬁClency Family type numberﬁ l
» Low saturation voltage for low conduction losses and SLUEA30NS
H . ° PHE1 3003Dx Package indentifier:
. improved efficiency T T =s0T78
Improved collector current capabilities S . D = Transistor + internal diode L AZT0Amp/sOTSs
) Lowest overall power d|$$|pat|on fOI’ |owest temperature rise Otherwise: transistor only ¥ C=15Amp/SOT54
» 17.87 mm? footprint and improved reliability BUJx000ADx X = SOT186A
» Tightly-controlled manufacturing process for narrower gain Q"afksagggde"“ﬁe"
(h.p) spread and easier circuit optimization c=sotsd
> Flat gain (hFE) vs current characteristic for correct circuit Voltage range: Current range: B = SOT404
. .. 1=700V 1 =1-2Amp D =S0T428
operation under all conditions 2=850V 2/3=4-6Amp
» Transistor design possesses inherent avalanche ruggedness POV :?(fﬂ"nﬁp o642

Key applications

SOT89 (SC-62) SOT89 (SC-62) SOT89 (SC-62) » Compact Fluorescent Lamps
1A 3A 6.2 A » Electronic ballasts for fluorescent lamps
BCX51 PBSS5350% PBSS4021PX » Electronic transformers for Low Voltage Tungsten Halogen
General purpose transistor BISS transistor technology BISS transistor technology lighting

» Power supplies and chargers - e.g. for mobile phones
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Fit more functions on a PCB with small,
thin medium-power packages

MOSFETs in DFN package for DC-DC converter

- —

Demo-PCB DC-DC down-conversion with 2 PMPBEN MOSFETs  The cursor points to the hot spot in the photo area (max. temperature

Condition: Vin=10V; Vout =1.5V @ 6 A; fsw = 490 kHz value in degree Celsius) Ta = 25 degree Celsius

» FETs stay cool with 6 A load current

P Less increase of RDSon and lower losses

Use DFN2020MD-6 to replace SO8 in medium power applications

Mounting area / power density comparison

Power dissipation

density [mW / mm?] "

426 mW / mm?

Mounting area

190 mW / mm?

1) Power dissipation density - measured at 6 cm? mounting pad on single sided copper FR4PCB, normalized to 1 mm?

Small-signal MOSFETs in new DFN2020MD-6 (SOT 1220) single package

2.0x2.0x0.62

1.3 0.4 1 29 52 8.8 - 14 17 21 PMPB12UN
g 9.4 0.4 i 26 43 4.7 19 25 36 PMPB20UN
20 2kv 10 PMPB10XNE
12 10.4 0.4 09 33 67 13.4 - 18 21 23 PMPB15XN
2kV 23 PMPB23XNE
Neh 10.3 0.5 1.5 34 44 7.2 - 16 22 PMPB16XN
2kV 13 PMPB13XNE
(2 2KV 29 PMPB29XNE
=0 55 0.45 1.2 23 4 51 - 37 55 PMPB33XN
13 1 2 19 26 13.7 - 12 14 PMPB11EN
2o 10.4 1 2 26 17 7.2 - 16.5 21 PMPB20EN
60 16 12.4 1 3 32 24 12.1 - 34 40 PMPB40SNA
12 1.8 0.47 09 108 142 67 - 15 17 21 PMPB15XP @
10.3 0.47 09 70 79 28.8 - 19 21 27 PMPB19XP E
7.9 0.47 09 54 85 15 - 30 35 45 PMPB33XP T
20 iz 2kV 20 PMPB20XPE v
Pch 2kV 29 PMPB29XPE g
2kv 43 PMPB43XPE
12 - 47 PMPBA47XP
30 8.8 1 25 M 47 30 - 24 32 PMPB27EP
L 6.8 1 25 25 37 17 - 40 55 PMPBA4SEP

NXP package
100% solderable side pads

Packages from
other suppliers

100% solder wetting solution
with new 2 x 2 mm leadless package
DFN2020MD-6

» No complete wetting on side pad

» Quality of solder connection difficult
to determine

» Very limited options for optical

» Optimal visual solder inspection solder inspection

» High-quality solder connections

PMPB40SNA - Automotive compliant 60 V N-ch MOSFET
with ID max of 12.9 A

60 V N-ch with R

of typ. 40mOhm @ 4.5V

DSon

Only 15% of the size of a standard SO8 package with same
power dissipation level

Small and leadless ultra thin SMD plastic package: 2 x 2 x 0.65 mm

Exposed drain pad for excellent thermal conduction

In the Spotlight

Tin-plated 100% solderable side pads for optical solder inspection
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Small-signal MOSFETs Small-signal MOSFETs

E m e W B OBE W
(p L & 4 Q 4 &

i

Small-signal MOSFTs single (N-channel) < 50V

6.5x3.5x1.65 45x25x1.5 29x1.5x1.0 29x1.3x1.0 2.0x1.25x0.95 2.0x1.25x0.95 1.6x0.8x0.77 1.0x 0.6 x0.48 1.0x0.6 x0.37
12 5.7 0.4 23 67 10.1 - 28 39 PMN28UN
8.2 0.4 1 31 B5 9 - 15 18 26 PMN15UN
5.8 0.4 1 55 255 7.4 15 18 25 PMV16UN
33 0.4 1 34 186 5.8 25 30 39 PMV28UN
6 0.4 1 44 168 6.4 - 27 35 58 PMN25UN
5.7 0.45 20 66 7.4 - 30 44 PMV30UN "
2.8 0.4 1 38 56 2.2 45 58 85 PMG45UN
3.76 0.65 35 84 5.4 - 56 77 PMV56XN
8 25 0.65 35 84 5.4 - 56 77 S12302DS
2.3 0.4 1 26 83 2.4 - 64 78 110 PMV65UN
1.9 0.4 1 35 48 2.2 63 77 114 PMF63UN ﬁ
20 1.05 0.4 6.5 65 - 140 240 BSH105 EI.J
1.5 0.4 1 18 24 1.1 - 140 175 237 PMV170UN (V)
2.28 0.45 0.95 14.5 235 0.89 - 250 420 PMZ250UN PMZB290UN O
1 0.45 1 14.5 235 0.89 - 280 460 PMF280UN PMR280UN E
0.7 0.5 0.95 10 117 0.45 2kV 380 620 1100 PMR290UNE
1 0.5 0.95 10 117 0.45 2 kV 290 420 600 PMZB290UNE
5.7 0.5 1.5 39 196 6.4 - 27 37 PMN22XN
3.2 0.5 1.5 39 144 4.9 28 39 PMV30XN
12 5.9 0.5 1.5 25 37 5.8 - 31 44 PMV31XN "
2.15 0.5 1.5 16 17 0.72 - 270 440 PMZ270XN PMZB300XN
1 0.5 1.5 16 17 0.72 - 290 460 PMR290XN
4.9 0.45 18 50 9.3 - 40 55 PMV40UN "
0.9 0.5 1.05 20 81 0.77 2kv 370 470 630 PMZB370UNE
1.78 0.45 0.95 11.5 22.5 0.89 - 390 550 PMZ390UN PMZB420UN
% 0.85 0.4 6 27 - 400 600 BSH103
% 0.8 0.45 1 11.5 22.5 0.89 - 400 580 PMF400UN PMR400UN
g 0.45 0.45 0.95 11.5 225 0.89 - 1000 1100 1400 PMZ1000UN
2 0.4 0.6 1.1 26 88 0.52 2 kv 1000 1400 2000 NX3008NBK NX3008NBKW NX3008NBKT NX3008NBKMB
§ i 4.8 0.5 1.5 39 176 6.4 - 19 26 PMV20XN
1.63 0.5 1.5 27 38 1.9 - 77 104 PMF77XN
1.2 0.5 1.5 18 23 0.87 - 185 255 PMV185XN
0.9 0.5 1.5 23 19 0.74 234 324 PMF250XN
1.87 0.5 1.5 16 19.5 0.65 - 350 520 PMZ350XN PMZB380XN
0.87 0.35 16 19.5 - 370 550 PMF370XN
0.9 0.5 1.5 16 19.5 0.65 - 370 550 PMR370XN
15 5.4 1 2 12 27 13.8 - 32 40 PMN40LN
6.7 1 25 15 285 12.4 16 20 PMN20EN
30 5.2 1 25 19 140 8.6 17 22 PMV22EN "
7.4 1 25 33 249 12.5 - 21 26 PMT21EN
10 1 2.8 18 44 24 - 20 30 BSP030
6.2 1 25 33 134 9.6 - 23 31 PMN25EN
6 1 25 33 134 9.6 - 29 36 PMT29EN
3.1 1 2.5 18 78 6.5 28 37 PMV37EN
5.1 1 25 19 77 6.2 25 32 PMN35EN
20 5.2 1 2 33 44 6.1 - 32 42 PMN45EN
5.4 1 2 12 215 9.4 - 35 45 PMV45EN "
4.7 1 2 12 235 9.4 - 47 60 PMV60EN "
2.1 1 25 11 20 2.6 - 70 90 PMV9OEN
1.9 1 25 17 21 3.1 - 67 87 PMF87EN
1.9 1 2 11 41 6.4 - 77 102 BSH108
25 1.5 12 235 4.6 - 74 17 PMV117EN
6 1 2.8 14 36 - 80 120 BSP100
1.7 1.5 11.5 31 4.6 - 117 190 S12304DS
0.18 0.8 1.5 10 51 0.34 2700 3000 4000 NX3020NAK NX3020NAKW NX3020NAKT

¥ enhanced thermal capability bold values are max values 2 Max values
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Small-signal MOSFETs Small-signal MOSFETs

E m e W B OBE W
ih Lk & 4 4 L

Small-signal MOSFTs single (N-channel) < 50V

6.5x3.5x1.65 45x25x15 29x1.5x1.0 29x13x1.0 2.0x1.25x0.95 2.0x1.25x0.95 1.6x0.8x0.77 1.0x0.6x0.48 1.0x0.6x0.37
0 - £ & = & & = = 5
50 20 0.1 0.4 1.8 2 5 - 2800 3800 BSN20
8 0.3 0.4 13 4 11 1 - 2300 2400 3100 BSH121
10 0.335 0.4 13 4 11 1 - 2300 2400 3100 BSH111
55 2.5 2 4 2 KV 120 PHT6NO6T
13 35 1 2 2KV 65 PHT8NO6LT
2.5 1 2 2KV 120 PHT6NO6LT
1.22 1 3 7.2 1.05 - 760 1100 PMZ760SN
0.55 1 3 7.2 1.05 - 780 1100 PMR780SN
0.36 0.9 1.5 5] 13 0.72 900 1000 BSS138P BSS138PW l‘_"
0.36 0.48 1.6 10 58 0.6 1.5kV 1000 1100 1400 BSS138BK BSS138BKW E
20 0.3 1 2.5 7 15 0.6 - 1000 1300 2N7002P 2N7002PW 2N7002PT v
- 0.3 1 2.5 1 19 0.5 2KV 1000 1300 2N7002BK 2N7002BKW 2N7002BKT 2N7002BKM 2N7002BKMB g
0.3 1 25 16 60 1.09 3KV 1100 1300 2N7002CK
o 0.34 1 3 9 1KV 2800 3800 2N7002K
g 0.19 1.1 2.1 12 34 0.33 yes 3000 3700 NX7002AK NX7002AKW
Tg 0.385 1 2.5 2.5 1 0.69 - 780 1200 2N7002E
-g 30 0.475 1 25 2A5 11 0.69 - 780 1200 2N7002F
z 0.3 1 225 2.5 11 - - 2800 3800 2N7002
S} 2 4 - 57 PHT6NQ10T
3.3 13 2.5 9 14 7.4 - 190 200 PMT200EN
0.85 2 4 19 13 4.6 - 400 BSH114
20 1.3 1.3 225 6 11 24 - 760 800 PMT760EN
190 0.15 1 2.8 3 12 - 3500 BSS123
0.19 1 8 12 - 5000 BST82
0.52 1 - 3 12 - - 5000 BSP110
30 1.9 2 4 10.5 12.5 7 - 213 PMV213SN "
0.4 0.8 2.8 6 49 - 1600 BSS87
200 0.55 0.4 2 10 45 - 1700 3000 BSP122
240 20 0.375 0.8 2 6 47 - 2800 7500 BSP89
250 0.35 0.8 2 47 - 2800 BSP126
300 0.35 0.8 2 46 - 3700 4800 BSP130

" enhanced thermal capability bold values are max values

PMT200EN & PMT760EN - 100 V N-ch low R types 2N7002BKx - 2N7002 ESD-protected 60 V N-channel

MOSFET-series in several SMD packages

ESD protection up to 2 kV in several SMD packages
Available in single and dual configuration ' ‘

Very fast switching

TrenchMOS technology Q ' ‘ W

AEC-Q101 qualified

100 V N-ch MOSFET in latest Trench technology

For LCD backlighting, LED driver and Load switching

Low Ry, (190mOhm and 760mOhm) in SOT223
with high ID max current

Low QG and low switching times for fast switching
performance

£
x Kl
K2 4_5
b Q
o wn
(%) ()
o s
- [
E £

P.. up to 2000 mW

87



Small-signal MOSFETs

Small-signal MOSFETSs dual

20
©
=]
e
= 30
c
c
©
<
@
b4
60
< 20
E =
83 30
G e
o 50

N 60 20 2 0.33 1.1 2.1 1 19 0.5

SOT666 @

SOT363 A@
DFN2020-6 @

88

8

20

20

NX1029X

NX3008CBKV

PMDT290UCE

NX3008CBKS

PMCPB5530X

0.87

0.8

0.86

0.71

0.35

0.74

0.125

0.18

0.36

0.32

0.3

0.3

0.17

0.55

0.2

0.16

0.45

0.5

0.5

0.45

0.6

0.5

0.5

0.8

0.9

0.48

50

30

30

20

20

30

30

20

20

1

0.95

2.5

2.5

2.1

11

21

20

14.5

48

49

24

23.5

117

17

22.5

88

20

19.5

22

51

34

152

103

73

0

0.45

0.72

0.89

0.52

0.7

0.65

0.35

0.34

0.72

0.6

0.6

0.5

0.33

0.76

0.55

0.26

0.17

0.4

0.22

0.8

0.55

035

0.2

53

4.5

2kv

yes

1.5kV

2 KV
yes
2kv
2 kv

1kv

0.4

0.47

Small-signal MOSFETs

2700
900
1000
1000
1000

3000

4500

2.1
1.1
1.1
0.95

13

1.1

1.1

0.9

0.9

280

290

290

400

1000

175

370

1800

3000

1000

1100

1300

1300

3700

670

2800

5700

24

26

420

460

1400
tbd
550

2900

4000

1400

1200

5300

73
88
103
117

152

88

103

56

56

1.2 0.4 1 22 24 0.88 - 130 thd

460

600

580

2000

1800

0.26

0.52

0.55

0.45

0.76

0.52

0.55

14.4

16.5

300

PMGD130UN

PMGD280UN

PMGD290XN
PMGD400UN
NX3008NBKS
PMGD175XN
PMGD370XN
PMGD8000LN
NX3020NAKS
BSS138PS
BSS138BKS
2N7002PS
2N7002BKS

NX7002AKS

NX3008PBKS

BSS84AKS

2.0x1.25x0.95

1

&b

6x1.2x0.55
300

PMDT290UNE

NX3008NBKV

NX3020NAKV

MOSFETs

2N7002PV

2N7002BKV

PMDT670UPE

NX3008PBKV

BSS84AKV

1000

4500

1300

5100

1000

2800

290

670

1000

2800

26

55

1400

5300

420

1200

1400

5300

33

75

2000

600

1800

2000

50

110

89
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Small-signal MOSFETs Small-signal MOSFETs

Small-signal MOSFETSs single (P-channel)

CER RS W e ESOWREmouwy chuw
ik & L4 & 4 4 4 =

6.5x35x1.65 45x25x15 29x15x1.0 29x13x1.0 20x1.25x0.95 2.0x1.25x095 1.6x0.8x0.77 1.0x0.6x0.48 1.0x0.6x0.37

e SN e e ST
1.52 0.4 - 6.5 65 - - - 80 - 140 BSH207
12 8 0.75 0.4 - 6.5 65 - - - 180 - 420 BSH205 "
5.7 0.45 0.95 39 122 21 - - 27 36 57 PMN27UP
5.3 0.45 0.95 41 122 14.7 2 - 30 38 51 PMV33UPE "
5.4 0.45 0.95 34 128 15.5 - - 34 42 57 PMN34UP PMV32UP "
0.45 0.95 29 84 15.6 4 - 37 45 59 PMN40UPE o
. 0.47 0.9 - - 10.5 3 - 50 57 70 PMN50UPE PMV50UPE " E
1.2 - - 80 PMV75UP* LL
1.2 0.45 0.95 33 52 3.3 - - 170 210 280 PMV160UP 8
1.4 0.45 0.95 9 35 1.3 1.8 - 330 420 520 PMZB350UPE E
0.48 0.5 1.3 48 152 0.76 2 - 670 1200 1800 PMR670UPE PMZB670UPE
2 2 0.5 1.1 7 50 6 - - 100 - - NX2301P
5.7 0.75 1.25 37 66 15 2 - 27 39 - PMN27XPE
5.7 0.75 1.25 44 60 11.5 2 - 41 56 - PMN42XPE
41/3.5 0.75 1.25 24 84 8.5 - - 48 71 - PMN48XP PMV48XP "
3.9 0.55 0.95 28 101 7.6 - - 65 90 - PMV65XP "
12 4.1 0.75 1.25 20 57 5.2 2 - 70 101 PMN70XPE
3.2 0.45 1 20 170 5 - - 80 95 120 PMNB8OXP
2 0.65 1.15 48 64 4.8 - - 90 125 - PMG85XP
1 0.65 1.15 26 44 2.6 - - 175 240 - PMF170XP
8 0.23 0.6 1.1 49 103 0.55 2 - 2800 5300 - NX3008PBK NX3008PBKW NX3008PBKT NX3008PBKMB
0.47 0.4 - 6.5 65 - - - 660 - 1100 BSH203
£ 20 3 1 2.8 20 50 - - 220 330 - BSP250
0.52 1 - 6.5 65 - - 630 890 - BSH202
50 20 0.2 1.1 2.1 24 73 0.26 1 5300 6000 - - BSS84AK BSS84AKW BSS84AKT BSS84AKM BSS84AKMB
0.13 0.8 2 3 7 - - 6000 - - - BSS84
60 20 0.3 1 - 6.5 65 - - 2100 2700 - BSH201
200 20 0.225 0.8 2.8 5 20 - - 10000 - - - BSP220
240 20 0.2 0.8 2.8 5 20 - - 10000 - - - BSS192
250 20 0.225 0.8 2.8 5] 10 - - 10000 - - - BSP225
300 20 0.21 1.95 2.8 5 15 - - 17000 ? - - - BSP230

» SOT23 with enhanced thermal performance * Product in development

PMZB350UPE - smallest low R

DSon

20 V, 100 mQ P-channel enhancement mode
P-ch load switch in DFN1006

Field-Effect Transistor (FET) - NX2301P

20 V P-ch with R, of typ. 330mOhm @ 4.5V

DSon

Housed in a small SMD plastic package SOT23

|, max of 1.4 A for medium current load switch o
° Very fast switching

Ultra small footprint (1.0 x 0.6 mm) and

low height (0.37 mm) TrenchMOS technology

Low voltage gate drive with V

typ. at 0.7 V AEC-Q101 qualified

+ +
i i
2 2
=] =}
o o
o o
w W
()] ()
) e
+ +
£ £

Rosen specified down to 1.8 V for low drive voltages 1.8 V Ry, rated for Low Voltage Gate Drive
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Small-signal MOSFETs

Small-signal MOSFET — Schottky combination

2.0x2.0x0.62

>500
2y PMFPB8040XP
single + schottky 20 37 04 1 20 170 57 22 30 325 80 95 120 PMFPBB032XP

Small-signal MOSFETs in new DFN2020-6 (SOT | | 18) dual package

2.0x2.0x0.62

>500

II! 0.4 1 21 22 3.1 - 30 39 56 PMDPB28UN

20 8 51 0.4 1 36 35 2 - 40 53 82 PMDPB42UN
5 0.4 1 21 23 29 1600 V 38 572 65 PMDPB38UNE

N 12 4 0.5 1.5 25 23 19 - 55 86 PMDPB56XN

20 45 1 2.5 19 20 3 - 46 67 PMDPB70EN

30 12 341 0.5 1.5 17 24 17 1800 V. 95 130 PMDPB95XNE

dual o | EE 0.5 1.5 28 56 8.1 - 55 75 PMDPB55XP

4.2 0.75 1.25 23 48 5 2000V 66 98 PMDPB70XPE

30 12 38 0.45 1 18 160 5.2 - 70 89 PMDPB70XP

F 3.7 0.4 1 20 170 5.7 - 80 95 120 PMDPB8OXP

20 8 45 0.45 0.95 22 55 6.3 2000V 58 74 97 PMDPB58UPE

37 0.45 0.95 18 68 5.4 2000V 82 107 142 PMDPB85UPE

N 20 12 53 0.4 0.9 19 56 14.4 - 32 40 60 PMDPB30XN

MOS+RET P 30 12 34 0.45 1 18 160 5.2 - 85 105 PMC85XP

Complementary N 20 12 53 0.4 09 19 56 14.4 - 32 40 60 PMCPB5530X
Complementary P 20 12 4.5 0.5 1.5 28 56 8.1 = 55 75 PMCPB5530X

USB OTG Vbus protection

Dual P-channel ESD protected MOSFET in small 0.65 mm
flat, 2 x 2 mm leadless package (PMDPB65UP)

ESD protected MOSFET of >1 kV HBM

PMDPB58UPE

Very low Ry, of <70 mQ atV =45V

DSon

1.8 V Ry, rating for operation at low voltage gate drive levels

ND . .
° Best-in-class thermal performance due to extra heatsink

GND

)
=
2
=
o
(o
wn
()
<=
=)
=

Smallest 2 x 2 mm leadless package dual P-channel; 0.65 mm package height

Small-signal MOSFETs

Small-signal MOSFETs in new DFN2020MD-6 (SOT 1220) single package

1.3
9.4
129

Nch
Nch
Nch
Nch
Nch
Nch
Nch
Nch
Nch
Nch
Nch
Pch
Pch
Pch
Pch
Pch
Pch
Pch
Pch
Pch

20
20
20
20
30
30
30
30
30
30
60
12
20
20
20
20
20
30
30
30

12
12
12
12
12
12
12
20
20
16
12
12
12
12
12
12
12
20
20

10.4
10.1
10.3
1.3
5
5.5
13
10.4
12.4
11.8
10.3
79
10.3

8.8
6.8

0.4
0.4
0.4
0.4
0.5
0.4
0.4
0.45
1
1
1
0.47
0.47
0.47
0.47
0.47
0.47
0.47

0.9
0.9
0.9
1.5
0.9
0.9
1.2

0.9
0.9
0.9
0.9
0.9
0.9
0.9
25
2.5

26
48
33
29
34
42
25
23
19
26
32
108
70
54
73
65
47

41
25

43
104
67
63
44
103
65
41
26

24
142
79
85
142
137
83
48
47
37

Small-signal MOSFETs in new DFN 1010
(SOT 1215 single and SOT 1216 dual package)

4.7
23
13.4
11.6
7.2
24
12.4
5.1
13.7
7.2
121
67
28.8

30
30
15.6

2.2kv

2.1kV

2.2kV
PANNY

2.4 kv
2.3kv
2.3kv

12
16.5
34

24
40

Single
Single
Single
Single
Single
Single
Single
Single
Single
Dual
Dual

Compl.

Pch
Nch
Pch
Pch
Nch
Nch
Nch
Pch
Nch
Pch
Nch
Pch

-12

© 0 0 @ o

24
1.1
0.9
23
3.2
27
2.9
2
055
-0.45
055
0.45

-0.9
0.4
-0.95
-0.9
0.4

-0.47
1
-0.45
-0.47
0.9
25
2

0.95
-0.45
0.95
-0.45

1.5kV

1.5kv
1kV
2kv
2kv
2KV
2kv

none (100 V)

1kv
1kv
1kV
1kv
1kv

68
58
118

81
300
475

93

51

80

69
150
700

1140
700
1140

100
430
720
115
64

1225
1950
1225
1950

145
750
1050
160
80

2000
3120
2000
3120

19 25
10 12
18 21
19 23
16 22
13 14
28 32
37 55)
14

21

40

15 17
19 21
30 &5
19 22
28 31
39 45
47 54
32

55

1.1x1.0x0.37

PMXB40UNE
PMXB65UPE
PMXB240UNE
PMXB350UPE
PMXB75UPE
PMXB43UNE
PMXB65ENE
PMXBS56EN
PMXB120EPE

36
16
23
31

37

21
27
45
28
36
56
74

2.0x2.0x0.62

>1500

PMPB12UN
PMPB20UN
PMPB10XNE
PMPB15XN
PMPB23XNE
PMPB16XN
PMPB13XNE
PMPB29XNE
PMPB33XN
PMPB11EN
PMPB20EN
PMPB40SNA
PMPB15XP
PMPB19XP
PMPB33XP
PMPB20XPE
PMPB29XPE
PMPB43XPE
PMPB47XP
PMPB27EP
PMPB48EP

types in bold

represent new products

1.1x1.0x0.37

PMDXB600UNE
PMDXB950UPE

PMCXB900UE

MOSFETs
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Featured application: wide SOA

Mobile phones, ATMs, the internet, traffic signals — so much of our daily life depends on
24/7/365 computers, communications, and storage, made possible by rack-based systems that
can be maintained with the power on. NextPower Live MOSFETs are designed specifically for

such applications:

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

and a wide safe operating area (SOA) to manage current

effectively and reliably.

MOSFETs

NextPower Live Portfolio

30V 100 v

R EER for 12 V supplies used in computing applications for 48 V supplies used in computing telecommunications

D?PAK

S S
NextPower Livel - MOSFETSs for a non-stop world
Reliable linear mode performance AND low R, efficiency in “hot-swap” and “soft-start” (Fowerso) e e
applications.

(specificaly for PoE applications)

Non-stop Applications Non-stop Equipment LFPARSS b, g:mmggg:}ggm:g
» Cloud computing » Blade servers o
» Network storage » Routers, switches & base stations
» Communications infrastructure » RAID arrays Avaleble Now Avallable @1/2013
» Industrial process control » Industrial PCs
» Transaction processing » Programmable Logic Controllers (PLCs)
» Traffic monitoring & signalling » Digital video recorders
» CCTV security » “Hot-swap” & “soft-start” systems

94 95
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Power MOSFETs

Power MOSFETs 20V - 25V

types in bold represent new products

PHB66NQO3LT

PHD97NQO3LT

PH2520U

PSMN1R1-25YLC

PSMN1R2-25YLC

PSMN1R7-25YLC

PSMN2R2-25YLC

PSMN3R2-25YLC

PSMN4R0-25YLC

PSMN6R5-25YLC

PSMN9RO0-25YLC

PSMNO012-25YLC

PSMN2R8-25MLC 25 2.8 3.75 70 16.3
PSMN9R0-25MLC 25 8.65 113 55 5.4
=
PMR290XN 20 350 0.97 0.72
=
PSMNO006-20K 20 5 32 32

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

Power MOSFETs

Power MOSFETs 30V

types in bold represent new products

PSMNR90-30BL 120 118

PSMN1R8-30BL

PSMN2R0-30BL

PSMN3R4-30BL

PSMN4R3-30BL

PSMN022-30BL

PHD71NQO3LT

PSMNO17-30EL 30 17 23.4 32 5.1

PSMN1R2-30YLC

PSMN1R5-30YL

PSMN1R7-30YL

PSMN2R0-30YLE

PSMN2R5-30YL

PSMN3RO0-30YL

PSMN3R5-30YL

PSMN4R0-30YL

PSMN4R5-30YLC

PSMN6RO-30YL

PSMN6RO0-30YLB

PSMN7R0-30YLC

PSMN9RO0-30YL 11.03

PSMN9R1-30YL

PSMNO11-30YL

PSMNO013-30YLC

MOSFETs
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Power MOSFETs

Power MOSFETs 30V — Part 2

types in bold represent new products

PSMN3R0-30MLC

PSMN7R0-30MLC

PSMNO013-30MLC

20.6

13 21

PSMN9RO-30LL

10

30

17 25

PSMNO017-30LL 15

PSMNO05-30K

PHK18NQO3LT

PHK13NO3LT

PHN203

PHC21025

30

LFPAK for mechanical & thermal ruggedness

NXP LFPAK

Lead absorbs any
mechanical movement

LFPAK pins provide compliance and allow

for thermal expansion due to temperature
difference between the MOSFET & PCB
and also mechanical strain due to PCB
bending & flexing

< >

Movement due to thermal and/or
mechanical stress in PCB

98

Power MOSFETs

Power MOSFETs 30V — Part 3

types in bold represent new products

PSMN1R1-30PL

PSMN1R8-30PL

PSMN2R7-30PL

PSMN4R3-30PL

PSMNO17-30PL

PMV22EN

PMV45EN

PMV90EN

SI2304DS

PMV20XN

PMV185XN

NX3008NBK 1400

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

Power-SO8 (LFPAK) Design

» Low Thermal resistance
» Low Electrical resistance

» Low Inductance

2 Part Leadframe Chip  Plastic

14-

MOSFETs
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Power MOSFETs

Power MOSFETs 40V - 50V

types in bold represent new products

PSMN1R1-40BS

PSMN2R8-40BS

PSMN8RO-40BS

PSMN1Ré6-40YLC

PSMN2R6-40YS

PH4840S

PSMN5R8-40YS

PSMNO014-40YS

PSMN1R5-40PS

PSMN2R2-40PS

PSMN2R8-40PS

PSMNB8RO-40PS

* Product in development

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

Power MOSFETs 55V - 60V

PHB191NQO6LT

PHB20NO6T

PSMN3R0-60BS

PSMN4R6-60BS

PSMNO15-60BS

PHD20NO6T 55 77 18 11

PSMNS5R5-60YS

PSMNB8R5-60YS

PSMNO017-60YS

PHP191NQO6LT

- e : : . :

PSMN2R0-60PS 60 2.2 120 137

PSMN2R9-60PS*

PSMN3R5-60PL*

PSMN4R3-60PL*

PSMN7R6-60PS

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

* Product in development

MOSFETs
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Power MOSFETs

Power MOSFETs 75V - 80V

PSMNO05-75B

PHB110NQO8T 1131

PSMN2R8-80BS

PSMN4R4-80BS

PSMN6R5-80BS

PSMNO012-80BS

PSMNO050-80BS

PSMN3R5-80ES

PSMNB8R2-80YS

PSMNO13-80YS

PSMNO026-80YS

PSMNO05-75P

PHP29NO8T

PSMN3R5-80PS

PSMNA4R3-80PS

PSMN6R5-80PS

PSMNO12-80PS

PSMNO50-80PS

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

Power MOSFETs 100V

types in bold represent new products

PSMN3R8-100BS

PSMN5Ré6-100BS

PSMNO009-100B

PSMNO013-100BS

PSMNO016-100BS

PSMN027-100BS

PSMNO034-100BS

PHB18NQ10T

PSMN4R3-100ES

PSMN7R0-100ES 125

PSMNO13-100ES

PSMNO16-100YS

PH20100S

PSMN039-100YS

PHK12NQ10T

PHKD3NQ10T

PSMNS5RO0-100PS

PSMN7R0-100PS

PSMNO009-100P

PSMNO13-100PS

PSMNO16-100PS

PSMNO027-100PS

PHP18NQ10T

PSMNS5R0-100XS

PSMN7R0-100XS

PSMN9R5-100XS

PSMNO16-100XS 46.2

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

* Product in development

(2]
l—
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Power MOSFETs

Power MOSFETs 105V

TO-220AB
(SOT78)

D2PAK
(SOT404)

DPAK
(SOT428)

Power-SO8
(LFPAKS56)

SO8
(SOT96)

TO-220AB
(SOT78)

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

19 30

P channel

SO8

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

Multi-chip

PHP45NQ11T
PSMNO15-110P
PHP27NQ11T
PHP23NQ11T

PHP18NQ11T

PSMNO030-150B

PSMNO35-150B

PHB45NQ15T

PSMNO063-150D

PSMNO059-150Y

PHK5NQ15T

PSMNO085-150K

PSMNO30-150P
PSMNO35-150P
PHP30NQ15T

PHP28NQ15T

PMK30EP
PMK35EP
PHP225
PMK50XP
PHKO04PO2T

-30
-30
-30
-20
-16

105

110

110

110

110

150

150

150

150

150

150

150

150

150

150

150

19
250

SO8
(SOT96-1)

For the most up to date product information go to www.nxp.com/mosfets (updated daily!)
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PHKD6NO2LT
PHKD13NO3LT
PHN203
PHN210T
PHC21025
PHKD3NQ10T
PHC2300

20
30
30

300

15

50

70

90

30

85

42

63

59

75

85

30

&

63

65

20
30
100
250
90
6000

35
400
50
120

75

27.6

23

18

555

50

29

43

5.5

50

29

28.5

26
55
200
400

-14.9
-14.9

-7.9
-4.66

90

30

22

21

98

79

32

55

27.9

29

40

10.9
10.4
6.3
3.4

Power MOSFETs

Power MOSFETs 200V - 300 V

25 47 60

PSMNO057-200B

PSMN070-200B

D?PAK
(GOTH08 PHB33NQ20T
PHB20NQ20T
PML260SN
DFN3333-8
(SOT873-1)
PML340SN
PSMN130-200D
DPAK
(SOT428)
PHD9NQ20T
Power-SO8
(LFPAK56) PSMN102-200Y
SC-73
(SOT223) BSP122
PSMN165-200K
SO8
(SOT96-1)
PHC2300
PSMNO057-200P
PSMNO070-200P
TO-220AB
(SOT78) PHP33NQ20T
PHP20NQ20T
PHP9NQ20T

200
200
200

200

200

220

200

200

200

200

200

300

200
200
200
200
200

57 39 96

70 35 77
77 327 322
130 20 65
294 8.8 13.3
386 7.3 13.2
130 20 65
400 87 24
102 215 307
(72}
l—
w
TH
w0
o
2500 0.55 =
165 40
6000 6.24
57 39 9%
70 35 77
77 327 322
130 20 65
400 87 24

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

TrenchMOS - PH types part numbering

elal e Jefelw [efofal ¢ [

(Ol Package type
Brand name getyp 15 (A)
PH B = D?PAK 44 = 44 A
PH D = DPAK 33=33A
PH P =TO220AB 20=20A
PH T =S0T223 12=12A
PH X =SOT186A
(isolated TO220AB)

PH K=S08
PH KD = Dual SO8

Current rating MOSFET type

N-ch or P-ch

N = N-ch

P = P-ch

MOSFET volt Gate threshold
Q-Trench voltage ate | resho Trench MOS
V- voltage
&= e epie 02=20V ‘Blank’ = Standard level T = Trench
charge Q

03=25-30V L = logic level

06 =55-60V

08=75-80V
10 =100V
1M1 =10V
15 =150V
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Automotive MOSFETs

30V N-channel Automotive TrenchMOS

types in bold represent new products

BUK7Y10-30B

BUK9Y07-30B

BUK9Y22-30B

BUK761R4-30E

BUK961R5-30E

BUK661R8-30C

BUK663R5-30C

BUK761R8-30C

BUK763R4-30B

BUK9607-30B

BUK6209-30C

BUK6213-30C

BUK625R2-30C

BUK724R5-30C

BUK9213-30A

BUK751Ré6-30E
BUK652R0-30C 120 0.49

BUK653R3-30C

BUK7507-30B

BUK9507-30B 0.95

BUK9E1Ré6-30E

BUK6E2R0-30C

BUK9E04-30B

Automotive TrenchMOS Part Numbering

Automotive
Qualified MOSFET l
BUKab rRr -vv X

L Generation

A =TrenchMOS generation 2
B = TrenchMOS generation 3
C = TrenchMOS generation 4

Q)

Technology
6 = intermediate level TrenchMOS
7 = standard level TrenchMOS

= logic level TrenchMOS

Package identifier
2 = DPAK (SOT428)
5=T0220 (SOT78x)

6 = D2PAK (SOT404)
8=80T223

C =7 pin D2PAK (SOT427)
E = I2PAK (SOT226)

Y = LFPAK (SOT669)

Voltage rating

Rpson in mQ where
R = decimal point
brb582
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Automotive MOSFETs

40V N-channel Automotive TrenchMOS — Part |

types in bold represent new products

BUK7Y12-40E*

BUK7Y29-40E*

BUK7Y7R6-40E*

BUK9Y21-40E*

BUK9Y3R0-40E*

BUK9Y4R4-40E*

BUK7Y08-40B

BUK7Y25-40B

BUK9Y14-40B

BUK7K18-40E*

BUK7K6R2-40E*

BUK7K8R7-40E*

BUK9K25-40E*

BUK9K6R8-40E*

BUK761Ré6-40E

BUK762R0-40E

BUK762R9-40E

BUK765R3-40E

BUK961R6-40E

BUK962R1-40E

BUK963R1-40E

BUK965R4-40E

BUK661R9-40C

* represent products in development

MOSFETs
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Automotive MOSFETs Automotive MOSFETs

40V N-channel Automotive TrenchMOS — Part 2 55V - 60V N-channel Automotive TrenchMOS — Part |

types in bold represent new products types in bold represent new products
BUK662R4-40C 40 23 3.2 120 0.57 BUK9Y12-558 55 11 12 61.8 1.42
BUK663R2-40C 40 32 4.8 100 0.74 BUK7Y12-558 55 12 618 1.42
BUK664R6-40C 40 4.6 6.1 100 0.95 BUK9Y19-55B 55 17.3 19 46 18
BUGETTA t0 e 75 o5 BUK7Y18-558 55 18 47.4 176
EOiZ605300 W 8 ® OE BUK7Y35-55B 55 35 2843 253
BUK762R0-40C 40 2 100 0.45 BUKOVA0.558 o % i % 56
BUK763R1-40B 40 3.1 75 05
D?PAK BUK9Y6R0-60E* 60 5.2 6.0 100 07
SOT404) BUK763R6-40C 40 3.6 100 0.74
BUK7Y6R0-60E* 60 6.0 100 07
BUK764R3-40B 40 43 75 0.59
_60E*
BUK765R2-408 0 <5 75 074 . / : BUK9Y7R2-60E 60 62 7.2 100 08
BUK9604-40A 40 4 44 75 05 (LFPAK56) \,{}\ BRI & 72 120 08
BUK9606-40B 40 5 6.4 75 0.74 BUK7Y8R7-60E 60 8.7 89 1.0
BUK9609-40B 40 7 9 75 0.95 BUK9Y15-60E* 60 13.1 15.1 53 1.6
BUK963R2-40B 40 2.8 3.2 100 05 BUK7Y15-60E* 60 15.1 53 1.6
BUK964R4-40B 40 4 4.4 75 0.59 BUK9Y25-60E* 60 216 25.0 33 25
BUK7C1R2-40E* 40 1.2 250 0.43 BUK7Y25-60E* 60 25 33 25
D2PAK-7
(SOT427) BUK7C1R4-40E* 40 1.4 250 0.47 BUK9Y43-60E* 60 37 43.2 20 3.7 s
BUK9C1R3-40E* 40 1.1 1.3 250 0.43 BUK7YA3-60E* 60 23 20 37 E
- TH
EOIC208 i 168 20 1457 BUK9Y59-60E* 60 51 59.3 15 47 v
BUK6218-4 4 42 2.52
UK6218:40C 0 > BUK7Y59-60E* 60 59 16 47 ®)
BUK625R0-40C 40 5 6.9 90 0.95 =
DPAK BUK9K12-60E* 60 10.7 115 40 22
SOT428) BUK626R2-40C 40 6.2 8.8 90 1.17
_0E*
BUKT208.408 20 o 75 095 BUK7K12-60E 60 11.2 40 22
N
U ARE o 5 p= 095 BUK9K13-60E 60 12.0 12.9 40 24
BUK9209-408 40 7 o 75 0.95 BUK7K13-60E* 60 12,5 40 24
BUK751R8-40E 40 18 120 0.43 LFPAK56D BEIOISIGC0ES 60 i 1745 S0 28
BUK752R3-40E 40 2.3 120 0.51 (Soizes, BUK7K17-60E* 60 17.0 30 28
BUK753R1-40E 40 3.1 100 0.64 BUK9K35-60E 60 32 35 22 4.0
BUK758R3-40E 40 7.4 75 1.56 BUK7K35-60E* 60 35 22 4.0
BUK951R8-40E 40 1.7 1.84 120 0.43 BUK9K52-60E 60 49 55 17 4.7
BUK952R3-40E 40 2.2 25 120 0.51 BUK7K52-60E* 60 52 17 47
BUK953R2-40E 40 2.8 3.2 100 0.64 LA 55E 55 27 20 p— v
BUK958RS-40E 40 6.6 8.1 s 1.6 BUK663R5-55C 55 34 43 120 0.57
BUK652R3-40C 40 23 3.1 120 0.49
BUK964R2-55B 55 37 4.2 75 05
BUK652R6-40C 40 27 38 120 0.57
BUK764R0-55B 55 4 75 05
BUK653R4-40C 40 3.6 53 100 0.74
Ers%-‘|272§§)B BUK65ARB.40C 20 s o5 100 0.95 BUK664R4-55C 55 4.9 6.6 100 0.74
BUIERATE & B = 095 BUK9606-55B 55 5.4 6 75 0.58
BUK752R3-40C 40 23 100 0.45 EURADIS-553r 58 B4 &3 73 05
BUK753R1-40B 40 3.1 75 0.5 BUK7606-558 55 6 75 0.59
BUK754R0-40C 40 4 100 0.74 BUK7606-55A 55 63 75 05
BUK754R3-40B 40 43 75 0.59 BUK6607-55C 55 65 8.7 100 0.95
BUK755R2-40B 40 52 75 0.74 BUK9608-55B 55 7 8.4 75 0.74
BUK9504-40A 40 4 44 75 0.5 D?PAK BUK7607-55B 55 7.1 75 0.74
BUK9506-40B 40 5 6.4 75 0.74 (SOT404) BUK9608-55A 55 75 8 75 059
BUK9509-40B 40 7 9 75 0.95 A = 2 = Y=
BUK953R2-40B 40 238 3.2 100 05 BUKG409.55A o g 5 25 071
BUK954R4-40B 40 4 4.4 75 0.59
BUK7609-55A 55 9 75 0.71
BUK7E1R8-40E 40 1.8 120 0.43
BUK9610-55A 55 9 10 75 0.75
BUK7E1R9-40E 40 1.9 120 0.46
BUK7E2R3-40E 40 2.3 120 0.51 I E L0 2 D
BUK7E3R1-40E 40 31 100 0.64 ELUI S -7 5 i il 79 B9
2|
}s%;rzz o BUK7E8R3-40E 40 7.4 75 1.56 BN 12561 55 10 12 % 035
BUK9E1R8-40E 40 1.7 1.84 120 0.43 BUK7611-55A 55 " 75 0.9
BUK9E2R3-40E 40 2.2 25 120 0.51 BUK7611-55B 55 11 75 0.95
BUK9E3R2-40E 40 2.8 3.2 100 0.64 BUK9614-55A 55 13 14 73 1
BUK9E8R5-40E 40 6.6 8.1 75 1.56 BUK7614-55A 55 14 73 0.9
* represent products in development * represent products in development
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Automotive MOSFETSs

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

types in bold represent new products

BUK9616-55A

BUK9620-55A

BUK9624-55A

BUK9628-55A

BUK9635-55A

BUK9675-55A

BUK962R5-60E

BUK962R8-60E

BUK963R3-60E

BUK763R9-60E

BUK964R8-60E

BUK966R5-60E

BUK969R0-60E

BUK9614-60E

BUK6C2R1-55C

BUK7C1R8-60E*

BUK6207-55C

BUK7210-55B

BUK7212-55B

BUK7215-55A

BUK6217-55C

* represent products in development
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Automotive MOSFETs

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

BUK9222-55A

BUK9225-55A

BUK9230-55A

BUK7230-55A

BUK7237-55A

BUK9277-55A

BUK92150-55A

BUK653R2-55C

BUK653R5-55C

BUK654R6-55C

BUK6507-55C

BUK7507-55B

BUK7509-55A

BUK9511-55A

BUK7511-55B

BUK7514-55A

BUK7516-55A

BUK7520-55A

BUK7528-55A

BUK7535-55A

MOSFETs
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Automotive MOSFETSs

55V - 60V N-channel Automotive TrenchMOS — Part 4

types in bold represent new products

BUK9575-55A

BUK752R7-60E

BUK953R5-60E

BUK954R8-60E

BUK7514-60E

BUK6E3R2-55C

BUK9E06-55A

BUK7EO07-55B

BUK7E2Ré6-60E

BUK9E3R7-60E

BUK9E4R9-60E

BUK7E13-60E

BUK9832-55A

BUK7880-55A

BUK78150-55A
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Automotive MOSFETs

75V - 80V N-channel Automotive TrenchMOS — Part |

types in bold represent new products

BUK7Y18-75B

BUK7Y28-75B

BUK9Y58-75B 20.73

BUK9Y7R8-80E*

BUK9Y9R9-80E*

BUK9Y12-80E*

BUK9Y25-80E*

BUK9Y41-80E*

BUK9Y72-80E*

BUK9Y98-80E

BUK9K19-80E*

BUK9K21-80E*

BUK9K29-80E*

BUK9K57-80E*

BUK9K85-80E*

BUK663R7-75C

BUK664R8-75C

BUK7606-75B

BUK9609-75A

BUK6610-75C

* represent products in development

MOSFETs
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Automotive MOSFETSs

75V - 80V N-channel Automotive TrenchMOS — Part 2

types in bold represent new products

BUK7613-75B

BUK9623-75A

BUK763R8-80E

BUK764R2-80E

BUK769R6-80E

BUK6C3R3-75C

BUK9C3R8-80E*

BUK6211-75C

BUK6215-75C

BUK9226-75A

BUK6226-75C

BUK654R0-75C

BUK655R0-75C

BUK7506-75B

BUK7509-75A

BUK7513-75B

BUK753R8-80E

BUK6E4R0-75C

BUK7E4R0-80E

* represent products in development

114

Automotive MOSFETs

100V N-channel Automotive TrenchMOS — Part |

types in bold represent new products

BUK7Y12-100E*

BUK7Y19-100E*

BUK7Y33-100B

BUK9Y38-100E*

BUK9Y53-100B

BUK9Y65-100E*

BUK9Y104-100B

BUK9Y113-100E*

BUK9Y153-100E*

BUK9K29-100E

BUK7K32-100E*

BUK9K45-100E

BUK9K89-100E

BUK7K134-100E*

BUK765R0-100E

BUK768R1-100E

BUK9610-100B

BUK7613-100E

BUK9615-100A

BUK7619-100B

BUK7626-100B

* represent products in development

MOSFETs
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Automotive MOSFETSs

|00V N-channel Automotive TrenchMOS

types in bold represent new products

R

th(j-mb)
Type number [max]

[K/W]

Package name

* represent products in development

BUK9629-1008B

BUK7631-100E

BUK7635-100A

BUK9640-100A

BUK9660-100A

BUK9675-100A

BUK96180-100A

BUK9C5R3-100E*

BUK7227-100B

BUK9240-100A

BUK9275-100A

BUK755R4-100E

BUK9510-100B

BUK9515-100A

BUK9520-100B

BUK7520-100A

BUK9529-1008B

BUK9535-100A

BUK7540-100A

BUK7575-100A

BUK9E6R1-100E

BUK98180-100A

116

Automotive MOSFETs

TrenchPLUS MOSFETs

TrenchPLUS is a range of standard MOSFETs with additional
protection features, such as current and temperature sensing

these sensors to implement cost-effective protection features, thus

eliminating the need to design with protected power devices. All the

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

diodes. The system microcontroller can use data gathered from Custom versions can be developed for high-volume applications.

BUK7L3R3-34BRC

34

BUK7L11-34ARC

BUK7105-40AIE

BUK7905-40Al

BUK7905-40AIE

40 BUK9107-40ATC BUK9907-40ATC

BUK7108-40AIE BUK7908-40AIE

BUK7107-55AIE BUK7907-55AIE

BUK7CO08-55AITE

Over-Voltage Temperature
Clamp Sensor

Input Resistor

—i

Current
Sensor

Gate
Protection
(ESD)
Diodes

(72}
l—
LU
L
n
O
=
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Automotive MOSFETSs

TrenchPLUS MOSFETs
| lededPacage
T R
55 9423 10425 1749 ¢ v BUKIMGP-55PTS
55 14414 15415 13413 ¢ v BUKIMJJ-55PSS
S5 14414 15415 13413 v v BUKIMJJ-55PTT
S5 14490 154100 13+4 v v BUKIMJT-55PRF
55 23423 25425 949 ¢ v BUKIMPP-55PRR Th risto rs
55 27427 30430 848 ¢ v BUK9MMM-55PNN y
55 45445 50450 646 7 BUKIMLL-55PLL
S5 56456 65465 545 ¥ y BUKIMRR-55PGG
65 65 7 75 4 v BUK9CO7-65BIT
65 92 10 75 v v BUK9C10-6581T
6 ren e teas v ‘ sUroHH-65PAN

65 13413 14414  13+13 v v BUK9MFF-65PSS
| AC Thyristors 120

65 16+16  17+17 11+11 v v BUK9MJJ-65PLL

65 25+25 27+27 8+8 v v BUK9MPP-65PLL 3-quadrant trlacs 1 21
65 33+33 36+36 747 v v BUK9MNN-65PKK 4_quadrant triacs 1 22
65 61+61  67+67 5+5 v v BUK9MRR-65PKK -~ . r.

Silicon Controlled Rectifiers 123

65 90+90 100+100 4+4 v v BUK9MTT-65PBB

75 7 75 v v BUK7109-75ATE BUK7909-75ATE
75 9 75 v v BUK7109-75AIE BUK7909-75AIE
75 10 75 v v v BUK7C10-75AITE

Automotive TrenchPLUS Part Numbering

Automotive
Qualified MOSFET l
BUK

abrRr-vv Xddd
Technology T L Features
7 = Standard level TrenchMOS C = Gate-Drain and Gate-Source clamps
9 = Logic level TrenchMOS E = ESD protection
R = Gate resistor
T = Temperature sensor
| = Current sensor
Package identifier L Generation
1 = 5 pin D2PAK (SOT426) A = TrenchMOS generation 2
9 = 5 pin TO220 (SOT263B-01) B = TrenchMOS generation 3
C =7 pin DZPAK (SOT427) C = TrenchMOS generation 4
L =TO220AB (SOT78C)
M =S020 (SOT163)
Rpson in mQ where L—— Voltage rating
R = decimal point brb583
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AC Thyristor Triacs / AC Thyristors 3-quadrant triacs

AC Thyristor Triacs

3-quadrant triacs

types in bold represent new products

120

(3Q triacs with overvoltage guarantee)

2 800 E

types in bold represent new products

¥ & &

N = - T
6 800 E ACTT6 ACTT6X ACTT6G ACTT6B 600/800 DIE BTA2008
600 / 800 B/E/ER BTA201
lor key: 600 / 800 E BTA201W
C35mA 1
E 10 mA 600 B/C/D/E/F BTA204W*
800 C/E BTA204W*
AC Thyristor Triacs part numbering 2 &0 /0T RE Blaz02s
600 B/C/D/E/F BTA204 BTA204X BTA204S
4 800 B/C/E BTA204 BTA204X BTA204S
Type number Vprwm (V) 1000 C BTA204X BTA204S
—l —l 6 800 CT/ET BTA206 BTA206X
A C T T 6 X - 8 0 0 E 600 B/D/E/F BTA208 BTA208X BTA208S
— _ 800 B/E/F BTA208 BTA208X BTA208S
T_ . 8 1000 B BTA208X
Gate sensitivity Igrmax 1000 € BTA208X BTA208B
E=10,10,10mA 1000 co BTA208X
Package identifier C=35,3535mA 600 /800 C/D/E BTA310 BTA310X
- =TO220AB (SOT78) 10 600/ 800 BT/CT/ET BTA410* BTA410Y* BTA410X*
)G( == Iszng.\:(B?éA()('ll'szozlg)ted TO220AB) 600 D BTA312 BTA312X BTA312B
600 cT BTA312 BTA312B
g f g ;F;I:(K éso(.)r;;g“) 600 / 800 B/C/E BTA312 BTA312X BTA312B
B ( ) 12 600 / 800 c BTA312Y
800 cT BTA312 "
H 800 ET BTA312 BTA312B °
(nAeggve-Ig-aI:lZ“iI;glesrﬁgoo:f'Common' mounting base, overvoltage guarantee) 600/ 800 B/C BTA412Y* :'é
600 BT BTA316 BTA316B >
600 D BTA316 |'E
--- ” 600 / 800 B/C/E BTA316 BTA316X BTA316B
600 / 800 ET BTA316
% @ 800 BO BTA316 BTA316X
/ / 600 / 800 B/C BTA416Y*
02 e 5 T 20 800 BT/CT BTA420* BTA420X*
600 D ACT108 ACT108W . 600 ET ETTAZES
08 e E R v — 600/ 800 B BTA225 BTA2258
s key: lor k?y: B 50 mA; BO 10-50 mA;. C 3; mA; CO5-35mA; D5mA; E10mA; F25mA
D5mA T:High T, ., 150°C  *Large chip / high Iy,
E10 mA

¥

3-quadrant triacs part numbering

AC Thyristors part numbering Iype number vory 9Ty ;!?Rg: gaBs;R/Zz%dSZiig:scommutation three quadrant triac
S S S - :
3-Quadrant BTA312B-600CT 3Q technology for improved noise immunity
Type number Vporm (V) Gate sensitivity 2
lormax: =] High commutation capability with maximum false trigger immunity
= m
J A 4-Quadrant - N
ACT108W-600E vt BT137X-600D P High immunity to false turn-on by dV/dt
- POP = m, m
e —_— N fi‘i'?..ii':‘s"”"" B = 50/50/50 mA High junction operating temperature capability
Package indentifier: D = 5/5/5/10 mA Q
I - 8= SOT40d (DEPAK) E = 1010110725 ma Fel  High voltage capability
Package identifier Gate sensitivity |lgrmax $ = SOT428 (0PAK) ~ Ser38138170 mA -
. =T092 (SOT54) E =10, 10 mA $i28233’*“‘“‘?;1::,‘;Tﬁﬁfﬁﬁf’mmm G = 50/50/50100 mA . £ Less sensitive gate for high noise immunity
W = SOT223 D=5, 5mA Planar passivated for voltage ruggedness and reliability
H =S08

ERE &
=
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4-quadrant triacs

4-quadrant triacs

5/5/5/7 MAC97A6
ComACHZAS
600 3/3/3/7 BT131W
600/800 337 BTIST
600 / 800 5/5/5/7 BT131-D
600/800 1011010710 BTISE
600 / 800 3/3/3/5 Z0103MA/NA Z0103MN/NN
600/800 5/5/57  ZOTOTMANA  0IMNAN
600 / 800 10/10/10/10 Z0109MA/NA Z0109MN/NN
o mMNONNT
600 / 800 5/5/5/7 Z0107MAO/NAO** Z0107MNO/NNO**
o IMNOAN
600 5/5/5/10 BT132-D*
S0 DEA T
800 - BT134W*
S0 DEMG e
800 E/- BT134
S600/800  D/E BT T
600 D/- BT136 BT136X BT136S
S0 F R BTIs
600 / 800 E BT136 BT136X BT136B BT136S
I I I
800 = BT136X BT136S
B [
800 -/G BT236X
o6 BT S emrs
? E BT137 BT137X BT137B BT137S
CF . oemexo . BTI7B TS
T E BT137 BT137X BT137S
COF BT BTISTS
? - BT137 BT137X BT137B
I [ I ooBTirs
? D BT138 BT138X
S0 e [ . eme
600 F BT138X BT138B
_________
_ BT138X
_________
_ BT138
_————————
_ BT139X BT139B
_________
? E BT139 BT139B
T MEESSESSDSGDLl-
? - BT139 BT139X BT139B
I I - eme
? 50/50/50/75 MAC223A8X
_________
m BTA140

* Large chip / high |, ** Enhanced immunity to false triggering

lor key:

D 5mA (10 mA in3+)

E 10 mA (25 mA in 3+)
F 25 mA (70 mAin 3+)
- 35mA (70 mA in 3+)
G 50 mA (100 mA in 3+)

Planar passivated Silicon Controlled Rectifier (SCR)
TYN16 series

High junction operating temperature capability

High thermal cycling performance

High voltage capability

In the spotlight

Planar passivated for voltage ruggedness and reliability

Silicon Controlled Rectifiers

Silicon Controlled Rectifiers

types in bold represent new products

0.5 pA min - 7 pA max NO118GA

600

200/ 400 / 600 BT149B/D/G

0.015 min - 0.05 max ~ BT169D-L

BT169H

MCRO8BT1

0.07 min - 0.45 max BT168GWF**

400/ 500 / 600 BT148-R

BT150-R

500/ 600 / 800 BT258-R BT258X-R

BT258S-R

500/ 650 BT151-L* BT151S-L*

BTH151S-R*

500/ 1000 BT151-RT*

600 / 800 TYN16-RT* TYN16X-RT*

BT152-RT

BT145-R

* Large chip / high |5, ** Hi-Com / fast turn-off T: high T, 150 °C

SCRs part numbering

Type number _l l_ Vprwm (V)
BT151X-650R

T— Package identifier
=TO220AB (SOT78)
B = D2PAK (SOT404)
S = DPAK (SOT428)
U = IPAK (SOT533/T0O251)
W =S0T223
X = SOT186A (isolated TO220AB)
BT149, BT168 & BT169 use TO92 package
BT148 uses SOT82 package

msd848

Thyristors
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Power management devices

Low-dropout regulator / low-voltage 128
DC/DC converter 136
Adjustable shunt voltage regulator 138

Constant current source 140
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The power management portfolio

As an overview this diagram shows our most popular low-voltage LDO regulators — optimized for
applications with challenging space requirements, high battery lifetime and a superior operating
stability.

A
1000
LD6938CX6
LD6935L
- Dual
LD6836CX6
LD6836TD B Low Dropout
" .| High PSRR
LD6833K
< - Low quiescent current
<
g |
S
<}
£
E LD6806CX4
Pack
= 200 LD6806TD Cat: ages N
X6 = WLCSP-6
e L = DFN1612-8 I
' F = DFN1410-6 i
LD6915LX LX = DFN1212-6
CX4 = WLCSP-4
LD6816CX4
120 ' TD = SOT753
K = DFN1010C-4
=2
1.75 23 55 o

Vin (V)

NXP, your one-stop-shop for high-quality products, supplies an attractive portfolio of
power management devices.

High DC/DC performance on very small board space

DC6M4/5/6 series 6MHz step-down converter in WLCSP6 package with ultra-low output voltage

ripple

Highlights

» Very high switching frequency of 6 MHz to use coils as small as
470 nH

» Very small WLCSP6 package for further board space reduction

» Ultra-low output voltage ripple of 7 mV (typ)

Key features

» Input voltage range 2.3V -5.5V

» Available with output currents of 425, 500, 650 mA

» Inrush, short circuit & temperature protection

» Optimized for load range of 40 mA to 650 mA with an
efficiency of up to 95%

» Low quiescent current of 0.2 A (typ) in shutdown

» Available with Auto/PWM mode select, output voltage select
or power good/XSHUTDOWN option

NXP's new DC/DC converters are an ideal
solution for mobile applications and battery
driven devices. The DC6M4/5/6 series
combine the advantages of very small
WLCSP6 packages and high switching
frequencies with an ultra-low output
voltage ripple.

6-Ball WLCSP Package

0.96

m (incl. balls)
m
e

IO.47 mm

Output voltage ripple

30
Vripple
\
(mV pp) 25

20

15 ViN=42V
VIN=36V
VIN=3.0V

5 ‘_%
0

0 100 200 300 400 500 600 700

lout (mA)

Conversion efficiency

efficiency

C2 Vel N

60

\DCBM601)6/285S

40

20

0
0 100 200 300 400 500 600 700
lout (mA)

o)
c
[0}
£
()
(2]
©
=
©
£
—
g
O

o
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Low-dropout regulator / low-voltage

LD6816 ultra low-dropout voltage regulators — 150 mA

output stage output stage

Low-dropout regulator / low-voltage

LD6806 ultra low-dropout voltage regulators — 200 mA

output stage output stage output stage

output stage

output stage output stage

0.76 x 0.76 x 0.47 0.76 x 0.76 x 0.47 1.45x 1.0 x0.48 29 x1.5x1.0
LD6816CX4/xxH LD6816CX4/xxP LD6806CX4/xxH  LD6806CXA/xxP  LD6806F/xxH LD6806F/xxP  LD6806TD/xxH  LD6806TD/xxP
high-ohmic pull-down high-ohmic pull-down high-ohmic pull-down high-ohmic pull-down
1.2

LD6816CX4/12H LD6816CX4/12P 1.2 LD6806CX4/20H LD6806CX4/20P  LD6806F/20H LD6806F/20P  LD6806TD/20H  LD6806TD/20P

1.3 LD6816CX4/13H LD6816CX4/13P 13 LD6806CX4/21H LD6806CX4/21P  LD6806F/21H LD6806F/21P  LD6806TD/21H  LD6806TD/21P
1.4 LD6816CX4/14H LD6816CX4/14P 1.4 LD6806CX4/14H LD6806CX4/14P  LD6806F/14H LD6806F/14P  LD6806TD/14H  LD6806TD/14P
15 LD6816CX4/15H LD6816CX4/15P 1.5 LD6806CX4/15H LD6806CX4/15P  LD6806F/15H LD6806F/15P  LD6806TD/15H  LD6806TD/15P
1.6 LD6816CX4/16H LD6816CX4/16P 1.6 LD6806CX4/16H LD6806CX4/16P  LD6806F/16H LD6806F/16P  LD6806TD/16H  LD6806TD/16P
1.8 LD6816CX4/18H LD6816CX4/18P 1.8 LD6806CX4/18H LD6806CX4/18P  LD6806F/18H LD6806F/18P  LD6806TD/18H  LD6806TD/18P
2.0 LD6816CX4/20H LD6816CX4/20P 2.0 LD6806CX4/20H LD6806CX4/20P  LD6806F/20H LD6806F/20P  LD6806TD/20H  LD6806TD/20P
2.1 LD6816CX4/21H LD6816CX4/21P 2.1 LD6806CX4/21H LD6806CX4/21P  LD6806F/21H LD6806F/21P  LD6806TD/21H  LD6806TD/21P
23-55 150 70 45 30 55 22 LD6816CX4/22H LD6816CX4/22P 23-55 200 70 60 30 55 22 LD6806CX4/22H LD6806CX4/22P  LD6806F/22H LD6806F/22P  LD6806TD/22H  LD6806TD/22P
2.3 LD6816CX4/23H LD6816CX4/23P 23 LD6806CX4/23H LD6806CX4/23P  LD6806F/23H LD6806F/23P  LD6806TD/23H  LD6806TD/23P
2.5 LD6816CX4/25H LD6816CX4/25P 25 LD6806CX4/25H LD6806CX4/25P  LD6806F/25H LD6806F/25P  LD6806TD/25H  LD6806TD/25P
2.7 LD6816CX4/27H LD6816CX4/27P 27 LD6806CX4/27H LD6806CX4/27P  LD6806F/27H LD6806F/27P  LD6806TD/27H  LD6806TD/27P
2.8 LD6816CX4/28H LD6816CX4/28P 28 LD6806CX4/28H LD6806CX4/28P  LD6806F/28H LD6806F/28P  LD6806TD/28H  LD6806TD/28P
2.9 LD6816CX4/29H LD6816CX4/29P 29 LD6806CX4/29H LD6806CX4/29P  LD6806F/29H LD6806F/29P  LD6806TD/29H  LD6806TD/29P
3.0 LD6816CX4/30H LD6816CX4/30P 3.0 LD6806CX4/30H LD6806CX4/30P  LD6806F/30H LD6806F/30P  LD6806TD/30H  LD6806TD/30P
3.3 LD6816CX4/33H LD6816CX4/33P 3.3 LD6806CX4/33H LD6806CX4/33P  LD6806F/33H LD6806F/33P  LD6806TD/33H  LD6806TD/33P
3.6 LD6816CX4/36H LD6816CX4/36P 3.6 LD6806CX4/36H LD6806CX4/36P  LD6806F/36H LD6806F/36P  LD6806TD/36H  LD6806TD/36P

* Other output voltages are available on request

Functional diagram: High-ohmic output Functional diagram: Auto-discharge (pull-down)

* Other output voltages are available on request

Key features
» Ultra low-dropout voltage (60 mV @ 200 mA)

Part numbering for LDOs

Special Features

iy ‘ Vour ViN 13 Vour ) A= Adjustabl
il » Very low output noise (30 pVrms) c= B;z,fcia{?ng
H H o » Thermal shutdown protection and current Output Voltage(s)
R1
v v limiter 13=1.2Vour
Ven — Ven GENERATOR _l/ LDO Type Number ﬁ 14 =13 Voyr
v 140=14.0 Voy,
Key benefits o~ 1833 = 1.8 Vo LDO #1 =
- ouT
THERMAL THERMAL » Very small WLCSP package g[oﬂiggogrc;up LD68 F/C28HD 3:3 Vour LDO #2 5
PROTECTION R2 PROTECTION y P 9 8- Single Chgannel — £
— [] L P » Very low standby and supply current for 9 - Dual Channel Output Stage =
PROTECTION PROTECTION |_ battery—powered solutions H= High-Ohrgic Special Features e
L. . . - f D = Delay Circuit for ©
H {>c t » No additional noise bypass capacitor p= SEI‘I‘_’DE:)';?E“Q'E' Dual LDé,z,,d £
Channel o
oD needed Package Identifier g
Output Current CX4 =WLCSP4 o
001aan756 GND 0012an299 . . 0<150 mA CX6 =WLCSP6 o
I ) o S . o Key applications 1-150ma  Feature Group F = DFN1410 (SOT886)
Remark: Version with high-ohmic output during disable (e.g. LD6816CX4/12H) Remark: Version with auto-discharge during disable (e.g. LD6816CX4/12P) » Mobile phones, PC tablets, DSCs (dlglta' 2=200mA g/; LO’—\:\( |ﬁ osaR E = gislgg%((ss%?:zg;s))
. . 3=300 mA = Hig = -
still cameras), video cameras, game pads, 6 = Low Dropout LX = DFN1212-6 (SOT1229)
™ = SOT753 (SOT23-5)

Key features

» Ultra low-dropout voltage (45 mV @ 150 mA)

» Very low output noise (30 pVrms)

» Thermal shutdown protection and current limiter

notebooks, netbooks, ultrabooks

LDOs in ultra-small WLCSP package LDOs in very small DFN package

Key benefits

» Very small WLCSP package

» Very low standby and supply current for battery-powered solutions
» No additional noise bypass capacitor needed

State-of-the-art dual-flat no-leads (DFN) package technology

State-of-the-art wafer-level chip scale technology

Dimensions of only 0.76 x 0.76 x 0.47 mm Dimensions of only 1.45 x 1.0 x 0.5 mm

e
o
2
B
o
o
(7]
()
<
=]
=

In the spotlight

Key applications
» Mobile phones, PC tablets, DSCs (digital still cameras), video
cameras, game pads, notebooks, netbooks, ultrabooks

High power dissipation of 450 mW

High power dissipation of 770 mW
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Low-dropout regulator / low-voltage

LD6836 ultra low-dropout voltage regulators — 300 mA

1.2

0.76 x 0.76 x 0.47 29 x1.5x1.0
770 800
LD6836CX4/xxH LD6836CX4/xxP LD6836TD/xxH LD6836TD/xxP
high-ohmic pull-down high-ohmic pull-down

output stage output stage output stage output stage

LD6836CX4/12H  LD6836CX4/12P  LD6836TD/12H LD6836TD/12P
13 LD6836CX4/13H  LD6836CX4/13P  LD6836TD/13H LDé836TD/13P
1.4 LD6836CX4/14H  LD6836CX4/14P  LD6836TD/14H LD6836TD/14P
1.5 LD6836CX4/15H  LD6836CX4/15P  LD6836TD/15H LD6836TD/15P
1.6 LD6836CX4/16H  LD6836CX4/16P  LD6836TD/16H LDé836TD/16P
1.8 LD6836CX4/18H  LD6836CX4/18P  LD6836TD/18H LD6836TD/18P
20 LD6836CX4/20H  LD6836CX4/20P  LD6836TD/20H LD6836TD/20P
2.1 LD6836CX4/21H  LD6836CX4/21P  LD6836TD/21H LDé6836TD/21P
23-55 300 70 90 30 55 22 LD6836CX4/22H  LD6836CX4/22P  LD6836TD/22H LD6836TD/22P
23 LD6836CX4/23H  LD6836CX4/23P  LD6836TD/23H LD6836TD/23P
25 LD6836CX4/25H  LD6836CX4/25P  LD6836TD/25H LD6836TD/25P
27 LD6836CX4/27H  LD6836CX4/27P  LD6836TD/27H LDé836TD/27P
28 LD6836CX4/28H  LD6836CX4/28P  LD6836TD/28H LD6836TD/28P
29 LD6836CX4/29H  LD6836CX4/29P  LD6836TD/29H LD6836TD/29P
3.0 LD6836CX4/30H  LD6836CX4/30P  LD6836TD/30H LDé836TD/30P
33 LD6836CX4/33H  LD6836CX4/33P  LD6836TD/33H LD6836TD/33P
36 LD6836CX4/36H  LD6836CX4/36P  LD6836TD/36H LD6836TD/36P
* Other output voltages are available on request
Functional diagram: High-ohmic output Functional diagram: Auto-discharge (pull-down)
ViN Tacr Vout ViN T3 Vout
i o
VeN — Ven GI;/NERATOR _I/

THERMAL
PROTECTION R2
OVERCURRENT
PROTECTION
GND

0071aan756

Remark: Version with high-ohmic output during disable (e.g. LD6836CX4/12H)

THERMAL
PROTECTION
[]re

OVER CURRENT
PROTECTION

GND 001aan299

Remark: Version with auto-discharge during disable (e.g. LD6836CX4/12P)

Key features

» Ultra low-dropout voltage (90 mV @ 300 mA)

» Very low output noise (30 pVrms)

» Thermal shutdown protection and current limiter

Key benefits

» Very small WLCSP package

» Very low standby and supply current for battery-powered
solutions

» No additional noise bypass capacitor needed

Key applications

» Mobile phones, PC tablets, DSCs (digital still cameras),
video cameras, game pads, notebooks, netbooks,
ultrabooks

SOT753 general purpose package

General purpose package SOT753 (SOT23-5 footprint)

Dimensions of only 2.9 x 1.5 x 1.0 mm
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Very high power dissipation of 800 mW

Low-dropout regulator / low-voltage

LD6805 and LD6815 high-PSRR low-dropout voltage regulators — 150 mA

oFviOlOC4OTIIH  soT7ss
)

1.0x1.0x0.55 29 x1.5x1.0

400 800

LD6805K/xxH ~ LD6805K/xxP  LD6815TD/xxH  LD6815TD/xxP
high-omic pull-down high-omic pull-down
output stage output stage output stage output stage

1.2 LD6805K/12H  LD6805SK/12P  LD6815TD/12H  LD6815TD/12P

13 LD6805K/13H  LD6805K/13P
1.4 LD6805K/14H  LD6805K/14P - -

1.5 LD6805K/15H  LD6805K/15P  LD6815TD/15H  LD6815TD/15P

1.6 LD6805K/16H  LD6805K/16P - -

1.8 LD6805K/18H  LD6805K/18P  LD6815TD/18H LD6815TD/18P

1.85 LD6805K/185H - - -

2.0 LD6805K/20H  LD6805K/20P = =
2555 50 & 5 i . 2.1 LD6805K/21H  LD6805K/21P  LD6815TD/21H  LD6815TD/21P

2.2 LD6805K/22H  LD6805K/22P - -

2.3 LD6805K/23H  LD6805K/23P - -

2.5 LD6805K/25H  LD6805K/25P  LD6815TD/25H  LD6815TD/25P

2.8 LD6805K/28H  LD6805K/28P  LD6815TD/28H LD6815TD/28P

29 LD6805K/29H  LD6805K/29P  LD6815TD/29H  LD6815TD/29P

3.0 LD6805K/30H  LD6805SK/30P  LD6815TD/30H LD6815TD/30P

3.1 LD6805K/31H  LD6805K/31P = =

3.3 LD6805K/33H  LD6805K/33P  LD6815TD/33H  LD6815TD/33P

3.6 LD6805K/36H  LD6805K/36P  LD6815TD/36H  LD6815TD/36P

* Other output voltages are available on request

Functional diagram: High-ohmic output Functional diagram: Auto-discharge (pull-down)

IN ouT

RS IN _Il:'f}_ ouT

Vreference
GENERATOR

EN— EN —

GENERATOR

OVER CURRENT o OVER CURRENT
PROTECTION PROTECTION
[|r
'_
-
ﬁ D ]
!
GND

ENABLE SHUT
DOWN CIRCUIT

Remark: Version with auto-discharge during disable (e.g. LD6805K/12P)

ENABLE SHUT
DOWN CIRCUIT

Remark: Version with high-ohmic output during disable (e.g. LD6805K/12H)
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GND aaa-003637
aaa-003635

Key features

» High power supply ripple rejection (PSRR)

» Very low quiescent current and low noise (40 uVrms)
» Small package size

High-PSRR LDO in very small DFN package

State-of-the-art dual-flat no-leads (DFN) package technology

Key benefits

» Very small package for mobile applications

» Very low standby and supply current for battery-powered solutions
» No additional noise bypass capacitor needed

Dimensions of only 1.0 x 1.0 x 0.55 mm

High power dissipation of 400 mW

In the spotlight

Key applications

» Mobile phones, PC tablets, DSCs (digital still cameras),
video cameras, game pads, notebooks, netbooks,
ultrabooks
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Low-dropout regulator / low-voltage

LD6835 high PSRR low-dropout voltage regulators — 300 mA

1.2

175 = 5.5 300 30 240 50 75

* Other output voltages are available on request ** Under development

Key features

» High power supply ripple rejection (PSRR)

» Very low quiescent current (30 pA) and low noise
(50 pVrms)

» Small package size

Key benefits

» Very small package for mobile applications

» Very low standby and supply current for battery-
powered solutions

» No additional noise bypass capacitor needed

Key applications

» Mobile phones, Tablet PCs, DSCs (digital still cameras),
video cameras, game pads, notebooks, netbooks,
ultrabooks
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14
1.5
1.8
25
2.6
2.8
2.85
29
3.0
3.1
33
3.6

types in bold represent new products

1.0x1.0x0.55 29 x1.5x1.0
400 800
LD6835K/xxH LD6835K/xxP LD6835TD/xxH LD6835TD/xxP
high-ohmic pull-down high-ohmic pull-down

output stage output stage output stage output stage

LD6835K/12H LD6835K/12P LD6835TD/12H LD6835TD/12P
LD6835K/14H LD6835K/14P LD6835TD/14H LD6835TD/14P
LD6835K/15H LD6835K/15P LD6835TD/15H LD6835TD/15P
LD6835K/18H LD6835K/18P LD6835TD/18H LD6835TD/18P
LD6835K/25H LD6835K/25P LD6835TD/25H LD6835TD/25P
LD6835K/26H LD6835K/26P LD6835TD/26H LD6835TD/26P
LD6835K/28H LD6835K/28P LD6835TD/28H LD6835TD/28P
- LD6835K/285P - -
LD6835K/29H LD6835K/29P LD6835TD/29H LD6835TD/29P
LD6835K/30H LD6835K/30P LD6835TD/30H LD6835TD/30P
LD6835K/31H LD6835K/31P LD6835TD/31H LD6835TD/31P
LD6835K/33H LD6835K/33P LD6835TD/33H LD6835TD/33P
LD6835K/36H LD6835K/36P LD6835TD/36H LD6835TD/36P

High-PSRR LDO with soft-start

Soft-start guarantees a constant start-up time

Limits the inrush current

Prevents unwanted input voltage dip
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Ensures defined start-up behavior

Low-dropout regulator / low-voltage

LD6833 low quiescent current low-dropout voltage regulators — 300 mA

1.75-5.5 300 10 200 10

* Other output voltages are available on request

Key features

» Ultra low quiescent current (10 pA) and ultra low noise
(10 pVrms)

» High power supply ripple rejection (PSRR)

Key benefits

» Very low standby and supply current for battery-
powered solutions

» Very small package for mobile applications

» No additional noise bypass capacitor needed

Key applications

» Mobile phones, Tablet PCs, DSCs (digital still cameras),
video cameras, game pads, notebooks, netbooks,
ultrabooks
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types in bold represent new products

1.0x1.0x0.55
400
LD6833K/xxH
high-omic

output stage
1.2 LD6833K/12H
1.4 LD6833K/14H
1.5 LD6833K/15H
1.8 LD6833K/18H
25 LD6833K/25H
2.6 LD6833K/26H
2.8 LD6833K/28H
2.9 LD6833K/29H
3.0 LD6833K/30H
3.1 LD6833K/31H
33 LD6833K/33H
3.6 LD6833K/36H

Ultra-low quiescent current

LD6833K /xxP
pull-down
output stage

LD6833K/12P
LD6833K/14P
LD6833K/15P
LD6833K/18P
LD6833K/25P
LD6833K/26P
LD6833K/28P
LD6833K/29P
LD6833K/30P
LD6833K/31P
LD6833K/33P

LD6833K/36P

Soft-start ensures defined start-up behavior

Foldback circuit limits short circuit current

Temperature watchdog for over-temperature protection
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Low-dropout regulator / low-voltage DC/DC converter

LD6915,LD6935 and LD6938 dual high-PSRR low-dropout voltage regulators — 150 mA and 300 mA DC6M401, DC6M402 small size 6 MHz DC/DC buck converter — 425 mA

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

1.2x1.2x0.4 mm 1.6x1.2x0.4 mm 1.2x0.8 x0.47 mm
400 600 800 1.36 x 0.96 x 0.47
800
[a) [a) ag o
T o T o ¥ £ % % DCOMAOT /500 DCEMA02/xxxxxA
X o X o 3B X = T o ) 3.9 3 o Modulati | Voltage select
2 g 3 g X233 X c3 2 Bl X2 Xc g odulation select auto modulation
£ £ SNED o ) SEL 358 OE L Ose
7] 20 = = = 17} 20 17} 20
L5 o L0 w ©L-5T 230 06 = 00w 86 = 8D =
SLg %22 L $2 & $<a %2 g 2<L3 328 18 DC6M401X6/185 .
(a1 [aR=1=] 0.9 [al=3K) 095 [a ==} 095 N335
-=° - a° -7 - av —=0 - ac° —=0 - a° 23-55 425 6 0.2 7 95 2.85 DC6M401X6/285S a
- - - - - = LD6938CX6/1212P
B B B R R N LD693BCXE/1215P 1.8/2.85 - DC6M402X6/18285A
B B B B - - e LD6938CXe/1218P * Other output voltages are available on request
- - S LD6935L/1528H  LD6935L/1528P = -
LD6915LX/1815P
LD6915LX/1818P 5 B 5 LD6935L/1818P  LDG938CX6/1818H  LD693BCX6/1818P . . .
: R : : : i : I EETS Functional diagram Part numbering for DC/DC converter
LD6915LX/1828P - - - LD6935L/1828P - - i
- - > o - - LD6938CX6/1833P I Output voltage(s)
LD6915LX/2818P LD6915LX/2818PD 12=12Voyr
- - - - LD6935L/2828H - - LD6938CX6/2828P 13=1.3 Vour
5 = - = = LD6938CX6/28518P [
- - - - - = - LD6938CX6/28530P DC/DC type number 1218= :g x"‘” :;
Overcurrent -8 Vour
- LD6915LX/3018P - = LD6935L/3018H  LD6935L/3018P - LD6938CX6/3018P protoction
LD6915LX/3028H LD6915LX/3028P — Pwlr:v?FM {1 sw
- - - - - LD6935L/3030P - LD6938CX6/3030P o
. . . . . (TR . . rj DC6M602X6/1218A
. . - 5 5 LD6935L/3131P - - \Ll ,;
S S - - - - - LD6938CX6/33125P
= LD6915LX/3318P 5 5 LD6935L/3318H 5 z 5 MODE - L [ e Z&efzi;‘ﬁzy
33/28  LD6915LX/3328H  LD6915LX/3328P  LD6915LX/3328HD B LD6935L/3328H - - LD6938CX6/3328P EN controlblock Package identifier
33/285 = = LD6938CX6/33285H  LD693BCX6/33285P — Output current ch | X6 = WLCSP6
33/30 S - S S - LD6935L/3330P - LD6938CX6/3330P 4=425mA annels ) )
33/33 - LD6915LX/3333P = = = LD6935L/3333P - LD6938CX6/3333P - 5= 500 mA 0 = Single channel Rn?iu:az:og ?;:n:n
36/12 LD6915LX/3612P LD6938CXE/3612H mp 6= 650 mA 1= Dual channel - (;F:A o P‘ﬁ,\;ﬁ
COMP
* Other output voltages are available on request ** optionally available with delay circuit GND [ " Mode option F = Forced PWM mode
BGAP - 1= Modulation select (Auto or PWM) S = Select modulation
o . N o . N N L 2 = Voltage select
Functional diagram: High-ohmic output Functional diagram: Auto-discharge (pull-down) - 3 = XSHUTDOWN (powergood)
™ 11l ﬂ} outt IN1 Til ouT1
N [ Delay circuit |
Clomonan pm— (omonal) — Key features
PROTECTION PROTECTION .
o Softstart o SOFT START o » True 6 MHz operation frequency
OVER CURRENT b O;’sg?;gs\g:"’ [
PROTECTION H Vres /i 1
&2 e ' e GENERATOR ' » Ultra-low OUtpUt rlpple of 7mV (typ)
. . . 5
- o o . o » Very high efficiency of up to 95%

pull down PULL DOWN

| Tri state mode

AUTO
DISCHARGE

" Key benefits
q . » Very small WLCSP package for board space reduction

GND . .
Remark: Version with high-ohmic output during disable (e.g. LD6935L/1818H) Remark: Version with auto-discharge during disable (e.g. LD6935L/2828P) 4 Only very Sma” mductor or PCB COIl needed (470 nH)
» Optimized for SD card and SIM card applications
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iﬁ—% » Inrush current limiter (soft start)
Enatle Ijﬂ » Protection through thermal shutdown and current limiter
i

6 MHz DC/DC buck converter in WLCSP6 package

High frequency (6MHz) allows usage of small 470 nH inductor

Key features

» High power supply ripple rejection (PSRR)

» Very low quiescent current (30 pA)

» Soft-start, thermal shutdown, foldback, current limiter,
optional with delay circuit

Very small package = Waferlevel chip scale package

Delav Circuit Key applications
elay Lircul » Mobile phones, PC tablets, DSCs (digital still
» The delay circuit prevents an unwanted input voltage dip .
hen b . ! cameras), video cameras, game pads, notebooks,
when both outputs are enabled at the same time by delaying
the second LDO netbooks, ultrabooks
» Battery operated applications requiring a lower-than-
battery-voltage supply with high currents and

high-efficiency down conversion

Ultra-low output ripple of 7 mV (typ)

Very high efficiency of up to 95%

425 mA, 500 mA and 650 mA output

In the spotlight

EN1, EN2 3 mode types available (PWM/PFM, voltage selection,

XSHUTDOWN)

Key benefits

» Very low standby and supply current for battery-powered solutions
» Small packages for board space reduction

» No additional noise bypass capacitor needed
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tstartup(reg) | tdelay

Key applications
» Mobile phones, tablet PCs, DSCs (digital still cameras), video
cameras, game pads, notebooks, netbooks, ultrabooks
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DC/DC converter Adjustable shunt voltage regulator

DC6M501, DC6M502, DC6M503 small size 6 MHz DC/DC buck converter — 500 mA TL431 adjustable shunt voltage regulator withV__ =2.495V

types in bold represent new products

&4

1.36 x 0.96 x 0.47 RS P ikY
Normal pinning" Mirrored pinning”
DCOMS502/xxxxxA DCEMS502/xxxxxF DC6M503/xxxA
ocuiation seie auto modulation forced PWM auto modulation 0to 70 TL431CDBZR "
-40 to 85 TL4311DBZR "
1.2 DC6M501X6/12S : o DC6M503X6/12A ;
15 DC6M501X6/155 DC6M503X6/15A o TL4310DBZR ¥
: - . -40 to 125 TL431FDT 2 TL431MFDT 2
18 DC6M501X6/18S : s DC6M503X6/18A B 5
23-55 500 6 0.2 7 95 TL431SDT TL431MSDT
1.2/15 DC6M502X6/1215A  DC6M502X6/1215F - ;
0t0 70 TL431ACDBZR "
1.2/18 - DC6M502X6/1218A  DC6M502X6/1218F ;
-40 to 85 TL431AIDBZR "
15/1.8 - DC6M502X6/1518A  DC6M502X6/1518F 2% 100 5495 19 TL431AQDEZR
* Other output voltages are available on request 40to 125 TL431AFDT 2 TL431AMFDT 2
Key features » Only very small inductor or PCB coil needed (470 nH) TL431ASDT ¥ TL431AMSDT ¥
n
b True 6 MHz operation frequency » Supports SMIA standard (XSHUTDOWN/powergood) 01070 UES(ECREZR
: -40 to 85 TL431BIDBZR "
» Ultra-low output ripple of 7 mV (typ) < heati 05% B ——
» Very high efficiency of up to 95% €y applications o . -40 t0 125 TL431BFDT 2 TL431BMFDT 2
» Inrush current limiter (soft start) » Mobile phones, tablet PCs, DSCs (digital still cameras), video TAEEEDT D TL431BMSDT ?
) Protection thl’OUgh thermal shutdown and current limiter cameras, game pads, notebooks, netbooks, ultrabooks " Offers enhanced stability area and very low load capacity requirement
» Battery operated applications requiring a |ower-than-battery- 2 Offers higher ElectroMagnetic Interference (EMI) ruggedness, e.g. for Switch Mode Power Supply
. . . . . ¥ |s designed for standard requirements and linear applications
Key benefits voltage supply with high currents and high-efficiency down
» Very small WLCSP package for board space reduction conversion *Normal pinning vs. mirrored pinning for TL431
DC6M601, DC6M602, DC6M6E03 small size 6 MHz DC/DC buck converter — 650 mA Pin Symbol Description Simplified outline Grafic symbol
types in bold represent new products
1 k cathode
Normal pinning 2 REF reference
' . a k
3 a anode
1 REF reference
1.36 x 0.96 x 0.47 : REF =
Mirrored pinning 2 k cathode r)
800 ‘ : a —PF— & g
3 a anode o))
DCOMS0T/xxS DC6M6E02/xxxxxA DC6M602/xxxxxF DC6M603/xxxA 2
Modulation select Voltage select Voltage select XSHUTDOWN ©
auto modulation forced PWM auto modulation €
Key benefits Functional diagram Shunt voltage regulator g
L2 DEMGOIR6/125 : - DEOMS03X6/71 20 » Simple solution to achive a stabilized voltage S
15 DC6M601X6/15S - - DC6M603X6/15A CATHODE
» Any output voltage from 2.5 to 36 V can be set
1.8 DC6M601X6/18S - - DC6M603X6/18A by TUst t ) | resist Ve — vour
23-55 650 6 02 7 95 285  DC6M601X6/2855 - - - y Justtwo externai resistors . .
12/15 : DC6M602X6/1215A  DC6M602X6/1215F 5 » Full temperature range from -40 to 125 °C ner £
. . 5 .
1.2/1.8 - DC6M602X6/1218A  DC6M602X6/1218F - » Low temperature drift: typically 6 mV E =
15/18 - DC6M602X6/1518A  DC6M602X6/1518F - (between 0 and 70 °C) "2
* Other output voltages are available on request > Low output noise
Key features » Only a very small inductor or PCB coil is needed (470 nH) » High quality level according AEC-Q100 . oocaabsoz
_ [1+R1
b True 6 MHz operation frequency » Supports SMIA standard (XSHUTDOWN/powergood) ANODE o0satss Vour +Rz) Ve
. Key applications
> Ultra-low OUtPUt rlpple of 7mv (typ) . : » Sh | | Any voltage in the given range can be set by
4 Very hlgh efﬁciency of up to 95% Key aPpllcatlons L . . Ul'?t.VO tage reg.u aFor only 2 external resistors
» Inrush current limiter (soft start) » Mobile phones, tablet PCs, DSCs (digital still cameras), video » Precision current limiter
» Protection through thermal shutdown and current limiter cameras, game pads, notebooks, netbooks, ultrabooks » Precision constant current sink
» Battery operated applications requiring a lower-than- » Isolated feedback loop for Switch Mode Power
Key benefits battery-voltage supply with high currents and Supply (SMPS)
» Very small WLCSP package for board space reduction high-efficiency down conversion
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Constant current source

Constant current source

Descrioti maximum maximum typical stabilized
escription
supply voltage supply current output current
Parameter Vg max (V) Iy max (mA) I typ (HA)
@V, =12V, @V, =12V,
Condition low = 15 pA; V,,=1Vto10V;
V,.=1Vto 10V R_. = open
Value 75 2.2 15

Key features and benefits

» Single-chip constant current source with reduced
component count

» Output current set by an external resistor

» Very small footprint package for smaller designs

Key applications

» Constant current LED driver

» Generic constant current source

» Active bias control for audio amplifiers

4

2.0x1.25x0.95
335
PSSI2021SAY

minimum stabilized
output current

maximum stabilized
output current

typical load stability
of stabilized output

typical output current
change over ambient

current temperature
* )
o MIN (MA) e Max (mA) Al typ (%) Al““‘/lslrg"(’;e,%-ra'"b
@v,-12V; QY AY
Vor =TV1010V - 88ec 15150 °C
0015 50 05 0.15
Voltage reference
Vs
Vee
Rext
REXT
1ouT
] Vref
out

/J7GND

006aaa026

Packages

Package details and packing methods

Package cross reference

Packing methods

Minimized outline drawings and reflow soldering footprint
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Power dissipation per package based on different 4-layer PCB conditions
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1 cm?solder land,
4-layer PCB

4-layer PCB

Standard foot

1 cm? solder land,
1-layer PCB

Standard footprint,
1-layer PCB
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Package details and packing methods

Package details and packing methods SMD — Part |

II-llm

2mm pltch 8 mm 180 x 8 315
tape and reel

2 mm pitch, 8 mm 180 x 8 315
tape and reel

4 mm pitch, 8 mm 3308 135
tape and reel

4 mm pitch, 8 mm 180 x 8 115
tape and reel

4 mm pitch, 8 mm 1808 115
tape and reel
4 mm pitch, 8 mm 1808 115
tape and reel
2 mm pitch, 8 mm 180 x 8 315
tape and reel
4 mm pitch, 8 mm 286 x 8 135
tape and reel

2 mm pitch, 8 mm 180 x 8 315
tape and reel

4 mm pitch, 8 mm 180 x 8 115
tape and reel

4 mm pitch, 8 mm 286 x 8 235
tape and reel

8 mm pitch, 12 mm 330x12 135
tape and reel
8 mm pitch, 12 mm 180 x 12 147
tape and reel
4 mm pitch, 8 mm 286 x 8 135

tape and reel

4 mm pitch, 8 mm 286 x 8 135
tape and reel
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Package details and packing methods

Package details and packing methods SMD — Part 2

2mmp|tch 8 mm 180 x 8 115
tape and reel

4 mm pitch, 8 mm 286 x 8 935
tape and reel

8 mm pitch, 12 mm

g e 330x12 135
4 mm pitch, 8 mm 180 x 8 125

tape and reel

4 mm pitch, 8 mm 286 x 8 135
tape and reel

4 mm pitch, 8 mm 286 x 8 165
tape and reel

4 mm pitch, 8 mm 180 x 8 15
tape and reel

4 mm pitch, 8 mm 180 x 8 132
tape and reel

4 mm pitch, 8 mm 1808 115
tape and reel
4mmp|tch 8 mm 1808 115
tape and reel
4 mm pitch, 8 mm 180 x 8 -115
tape and reel
4 mm pitch, 8 mm 286 x 8 135

tape and reel

4 mm pitch, 8 mm 286 x 8 165
tape and reel

4 mm pitch, 8 mm 286 x 8 135
tape and reel

4 mm pitch, 8 mm 286 x 8 165
tape and reel

4 mm pitch, 8 mm 180 x 8 15
tape and reel

(7]
(]
(9]
(L]

—7
%]
©

o
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Package details and packing methods Package details and packing methods

Package details and packing methods SMD — Part 3 Packing methods glass diodes, single ended and through hole packages

8 mm pitch, 12 mm 180 x 12 115
tape and reel

Smmpltch 12 mm 330x 12 118
tape and reel

4 mm pitch, 8 mm 180 x 8 115
tape and reel

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

4 mm pitch, 8 mm 180 x 8 115
tape and reel

8 mm pitch, 12 mm 33012 118
tape and reel

4 mm pitch, 8 mm 1808 132
tape and reel

% i

4 mm pitch, 8 mm 180 x 8 132
tape and reel

8 mm pitch, 16 mm 33016 118
tape and reel

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

4 mm pitch, 12 mm

tape and reel 10 12 =2

4 mm pitch, 12 mm
tape and reel 0z 2 e
SOD59 SOD113

---...........-... R 199100742

12 mm pitch, 24 mm 33024 118
tape and reel

8 mm pitch, 12 -118*
mm tape and reel SO 2 -518**

-------IIIIIIIIIII-III - -
4.6x3.9x5.1 10.8x7.5x2.55 11.0x10.0x 4.3 6.1x6.6x23 15.5x10.0x 4.3 15.6x10.0x 4.4

8 mm pitch, 16 mm 330x16 118
tape and reel

(7]
(]
(9]
(L]
—7
%]
©
o

* valid for IP4788CZ32
** valid for IP4786CZ32
valid for IP4787CZ32
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Package details and packing methods

Package details and packing methods WLCSP — Part |

IP3048C x 5 1.51x1.14x0.65 0.5 WLCSP5

IP3088CX15 3.96 x 1.28 x 0.65 WLCSP15

IP3088CX5 3.96 x 1.28 x 0.65 WLCSP5

WLCSP24

IP3338CX24 2.11x2.11x0.61

IP3348CX15 1.06 x0.76 x 0.61 WLCSP15

IP3348CX5 1.06 x0.76 x 0.61 WLCSP5

WLCSP24

IP4035CX24 2.45x2.41 x0.65

IP4042CX5 1.34x0.94 x 0.65 WLCSP5

IP4047CXé6 1.56 x 1.01 x 0.65 WLCSP6

IP4049CX5 1.28 x0.91 x 0.65 WLCSP5

IP4053CX15 2.96x1.32x0.65 WLCSP15

IP4059CX5 1.34 x0.96 x 0.65 WLCSP5

IP4064CX8 1.41x1.41 x0.65 WLCSP8

IP4085CX4 0.91x0.91 x 0.65 WLCSP4

IP4303CX4 0.76 x0.76 x 0.61 0.4 WLCSP4
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Package details and packing methods

Package details and packing methods WLCSP — Part 2

1P4309CX9 1.16 x 1.16 x 0.61 WLCSP9

1P4320CX9 1.16 x 1.16 x 0.61 WLCSP9

IP4337CX18 1.96 x 1.61 x 0.61 WLCSP18

IP4340CX15 1.56 x 1.56 x 0.47 WLCSP15

1P4343CX5 0.93x0.93x0.61 WLCSPS

WLCSP24

IP4352CX24 2.02x2.01x0.61

IP4355CXé 1.16 x0.76 x 0.61 WLCSPé6

IP4359CX4 0.76 x0.76 x 0.61 WLCSP4

IP4365CX11 1.56 x 1.16 x 0.61 WLCSP11

1P4386CX4 0.91x0.91 x0.65 WLCSP4

1P4389CX4 0.76 x0.76 x 0.5 WLCSP4

PEMI4CSP-RT 1.56 x 1.05x 0.61 WLCSP10

PEMI6CSP-RT 2.36x1.05x0.61 WLCSP15

PEMISCSP-RT-P 3.16 x 1.05x0.61 WLCSP20

(7]
(]
(9]
(L]

—7
%]
©

o
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Package cross reference

Package cross reference

Package cross reference

Package cross reference

DFN1006-2 LLP1006-2M
Son8s) : 1.0x0.6x0.48 250 @ CTS2  SOD923-2 TS24 XIDEN10062  utp2  HLEIOSIN g1 prooep:
DFN1006D-2 DSN2, TSLP-2-7/ LLP1006-2L
CObB82D) . 1.0x0.6x037 250 @ wiNz  ctsz SN2 P27 xopeniooe2  utpz  LPIOOSZL g pigospar
DFN1608D-2 DSN2
o010 . 16x08x037 780 (Lf  KmD2 e
DSN2,
DSN0603-2 - 06x03x03 - @ GMD2  SC2  X3DFN-2 MP6  TSSLP-2-1 X3-DFNO6032 ELP-2  CLPO603
(SOD962) WLCSP2
sop27 DO-35 4.25x1.85x0.56 500 \@j\ GSD DO-35 DO-35 DO-204AH
SOD66 DO-41  48x26x081 1300 \@k\ GSR  DO-41 DO-41 DO-204AL
SOD68 DO-34 3.04x1.6x055 500 \ MSD
SOD8OC  MiniMelf  35x1.5x1.5 300 % LLDS LLD MiniMELF MiniMELF
SOD123F : 26x1.6x1.1 830 @ SFlat  SOD-123-FL PowerDI123
SOD123W . 26x1.7x10 900 @ PMDU  S-Flat SOD-123-FL  SRP-F PowerDI123  SMF
SOD128 = 3.8x25x1.0 1000 @ PMDT  M-Flat
SOD323  SC76  17x1.25x095 400 @ USC  SOD-323 URP SOD323  SOD-323 usc SOD323 SOD323
SOD323F  SC90  17x125x07 830 @ UMD2  US-Flat PowerDI323
SOD523  SC79  1.2x08x06 500 @ EMD2 ESC/TESC SOD-523 UFP sc79 SOD523 ESC SOD523 SOD523
DFN1006-3 =
oress.  SC101  10x06x048 250 S5 CSP2 TSLP-3-4  X1-DFN1006-3 SLP1006P3
DFN1006B-3 TSLP-3-1,
Oresae) . 1.0x0.6x037 250 @ csT3 S X2:DFN1006:3 SLP1006P3T
DFN1010D-3
or1a19) 11x1.0x037 750 @ (VMT3)  (VESM)  (SOT723) (DFN1411)
U-DFN2020-3
DFN2020-3 PowerPAK
Corrogr  HUSON3 20x20x065 1300 @ WDFN3 Tpe 820520 QuerPA
SOT23 : 29x13x10 250 ‘@: SOy S sora3 SOT23 SOT-23 SOT-23 SOT23 SoT23
» UPAK
SOT89 SC62  45x25x15 1300 @ MPT3  PwMini  sores (AL SOT89 SOT-89
UMD3/ SC70
SOT323 SC70  20x125x095 200 @ UMT3  USM SC70 CMAK/CMPAK SOT323  SOT-323 USM S
TUMT3 eads
T0-2205 / T0-263 3-lead
2|
f;;i%‘ - 110x11.0x43 - @ DS 102200m  DFAK supTO263  TO263-3 (ITD?PZ:% DPAK  TO-263AB/
LDPAK(S)-(1) D?PAK
SOT416 SC75  1.6x08x077 150 @ DY ssm sc75 SMPAK sc75 SOT523 TESV SC-75A sc75
DPAK, -
SOT428 TO-252  TO-252-3/- : T0-252,
(DPAK) : BORGH KBS | - @ BIZAK (MP-3ZK) 3-23 NVIOIFEN) |37, 15 remeens
DPAK (1)
SOT143B : 29x13x10 250 @ cpa MPAK-4R  SOT143  SOT-143 SOT-143
SOT223 SC73  65x35x1.465 1700 Z@ SOT-223 SOT223  SOT223  SOT223  SOT223
SOT353  SC-88A 20x1.25x0.95 300 @ UMDY usv SC-88A  CMPAK-5(T) SOT353 usv SOT353 SC70-5L
SOTé65 . 1.6x1.2x0.55 300 @ oy Esv SOT553  VSON-5 TESV

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

%Eg}%}ﬁf’ XSON6  1.0x1.0x048 - @ SOT963
Corate) . 11x1.0x037 - @ (FS6)  (SOT063) (SOT963)
3:8%13236 XSON6  1.45x1.0x0.48 250 @ SLP1510N6
DRNZ0206 . 50.z0m062 1300 UpFg 8 LesdDFN il P?ﬁiggggfﬁf
R 20x20x062 100 () UoFngs  UDFNS Gt i Fons A
umpe, U6
SOT363  SC88  20x125x095 300 @ Uure  UFS SC-88  CMPAK-6 SOT363  SOT363  USé 5C70-6 SC70-6L
SOT457  SC74  29x15x10 750 @ sMDe M6 SCTA L Tsope S SZYE tsoms  To0FC SOT23-6L
SOTé66 . 16x1.2x055 300 @ EMDS/  ES6  SOTS63  SMFPAKG6 SOT6ss  SOTS63  TES6  SCB9-6lead SC-89
':’(;gﬁ;%%é 1.0x1.0x033 - @7 (SOT963) TLSP-6-1
SOT96 SO8  49x3.9x175 / B sors  Fvs  soiceNB  sops FLP-8 so8
SOT505  TSSOPS8  3.0x30x1.1 - @ TSSOP-8 TSSOP8
'?SFS‘;Z 11527'§’ HXSON8 12x17x048 - Lﬂfgf%_lf
?sFoNT117 112;3 HUSONS 17x135x052 - {(Geg) SLP1713P8
D g6y . HXSON8 17x135x048 - i oae SLP1713P8
E()SFO’\"I?1111$£;;; XSON9  10x2.1x048 - (¥ SLP2010P8T
T eanen - 4 ez
'ﬂ;gﬁﬂ%o XSON10  1.0x25x048 - &g Uzﬁﬁggﬁ'S TSLP-9-1 SLP1610P4
D tel® XsONT0 10x25x048 - g o TSLP-9-1 SLP1610P4
SOTS52  TSSOP10  30x30x11 - Micro10 TSSOP10 MSOP-10L
I:)(gngﬂzs-;)z HXSON12 25x12x048 - b=z uor 21 o
Bom ey, HUSON12 25x135x053 - &g e Gar SLP2513P12
D'E(';'éi;”gi;u HXSON12 25x135x048 - ‘C:.:‘:Z SLP2513P12
D(Eg?r%]sg)z - 25x21x048 -
SOT108 SO14  865x39x175 - SOP14 DSO14 4
g
Csomasy - A0x20x048 - U143 S
Do 1ee) FXSON16 33x12x048 - U =
'i;giﬂ‘gf HUSON1T6 33x135x053 - SLP3313P16
O orosg © HXSON16 33x135x048 - e SLP3313P16
. SOT360  TSSOP20  65x4.4x11 - TSSOP20 TSSOP20
. SOT510  TSSOP38  9.7x44x11 - TSSOP38

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

Tape and reel pack for SMD and WLCSP packages

Barcode label

Reel

Tape

Barcode label
Circular sprocket holes opposite the
label side of reel

QA Seal

Cover tape

Carrier tape

Carrier tape - tape and reel

‘<—4—»‘ Ao — Ko =
(&T’@‘_@“{%'G}_{%‘ :

Yoo Ho— o —|te—t 4 et

/ | ‘ ‘ 1

P4

direction of feed

P1 = pitch (see table packing methods)
W = tape width (see table packing methods)

Compartment width (A ), length (B,) and depth (K)) depending on package

Printed plano box

Packing methods

Product orientation (tape and reel pack) T1-T4

T taping T2 taping
| | ; |
| | ' |
| | N ,
‘ ’ ’ ° ‘ ! [¢] [¢] [¢]
| | |
| | |
direction of feed direction of feed
T3 taping

Standard product orientation SOT89 (T3)

=~

O 0O O O O O

“JLILII NI NN

|\ (N \ C_ 7 \N—

direction of feed

TOP VIEW

O O (

direction of feed

Packages
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Packing methods

Reel pack axial tape for glass diodes

QA Seal
Printed plano box
Label Tape
Barcode label

Tape

Flange
Box
Clamping bush (@)
Flange
Tape Barcode label

Distance hub Tape (cover)
Flange
Tape
Clamping bush @ Width = 26 or 52 mm Assembly Tape

red tape = cathode

T~ T

i
| S 5
— ]
*
—

I~ I~

Dimensions in mm. L— 26o0r52 —mMm >

Packing methods

Ammo pack axial tape for glass diodes

Red tape = cathode

Width 26 or 52 mm

\\I"@\\\Q\\\\\\
.;;___ﬂii;;:;j____.

_——— Connecting end

Tape start

Assy tape

Printed plano box

Barcode label

—— QA Seal

Printed plano box

red tape = cathode

S~ A~

i
| S 5
— ]
:
—

I~ I~

Dimensions in mm. L— 260r52 ——mMm >

Packages
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Outline and footprint drawings

2-Pin SMD Packages 158 More than 8-Pin Packages 168

DFN1006-2 (SOD882) 158 DFN2110-9 (SOT1178) 168
DFN1006D-2 (SOD882D) 158 DFN2510-10 (SOT1165) 168
DFN1608D-2 (SOD1608) 158 DFN2510A-10 (SOT1176) 169
DSNO0603-2 (SOD962D) 158 DFN2512-12 (SOT1158) 169
SOD80C 159 DFN2514-12 (SOT1167) 169
SOD123F 159 DFN2514U-12 (SOT984) 169
SOD123W 159 DFN2521-12 (SOT1156) 170
SOD128 159 DFN2626-10 (SOT1197) 170
SOD323 (SC-76) 160 DFN3312-16 (SOT1159) 170
SOD323F (SC-90) 160 DFN3314-16 (SOT1168) 170
SOD523 (SC-79) 160 DFN3314U-16 (SOT985) 171
. DFN5050-32 (SOT617 171
DFN1006-3 (SOT883) 160 SOT163 (SO20) 171
DFN1006B-3 (SOT883B) 161 SOT337 (SSOP14) 172
DFN1010D-3 (SOT1215) 161 SOT357 172
DFN2020-3 (SOT1061) 161 SOT360 (TSSOP20) 172
SOT23 161 SOT402 (TSSOP14) 172
SOT89 (SC-62) 162 SOT510 (TSSOP38) 173
SOT323 (SC-70) 162 SOT519 (SSOP16) 173
SOT416 (SC-75) 162 SOT552 (TSSOP10) 173
S0T663 162 Glass diodes 173
S0D27 (DO-35) 173
DFN1010C-4 (SOT1194) 163 SODé68 (DO-34) 174
ggggB(SC-B) 12? Single Ended and Through Hole Packages 174
. LFPAK (SOT669) 174
5-Pin SMD Packages 163 SOT54 174
SOT353 (SC-88A) 163 SOD59 174
SOT665 164 SOT78 175
SOT753 164 SOT78D 175
cop113 17
DFN1010E-6 (SOT1202) 164 SOT186A 176
DFN1010-6 (SOT891) 164 SOT226 176
DFN1010B-6 (SOT1216) 165 SOT263B-1 176
DFN1410-6 (SOT886) 165 SOT404 176
DFN1616-6 (SOT1189) 165 SOT428 177
DFN2020-6 (SOT1118) 165 SOT533 177 0
DFN2020MD-6 (SOT1220) 166 &
SOT363 (SC-88) 166 %
SOT457 (SC-74) 166 g
SOT666 166
DFN1712-8 (SOT1157) 167
DFN1714-8 (SOT1166) 167
DFN1714U-8 (SOT983) 167
DFN3333-8 (SOT873-1) 167
SOT96 (SO8) 168
SOT505 (TSSOP8) 168

154 155



footprint

ing

d reflow solder

ine drawings an

d outl

inimize

M

footprint

ing

d reflow solder

ings an

draw

Ine

d outli

inimize

M

2-Pin SMD Packages

2-Pin SMD Packages

) solder lands

solder resist

m solder paste
r

=
A

occupied area

Dimensions in mm

225 1.70 1.60

0.3

3.7
33

solder resist

V/7777) solder lands
3

[

B2 solder paste

occupied area

Dimensions in mm

cathode marking on top side

0.55
0.47

0.30
0.22

V/77) solderlands

solder resist

O

L

solder paste

occupied area

==l

1 g2
~o | So
«_ ﬂ T 1
83
33
|
H - | ~ «
~e | O Ri8
- 83
) | »
T
~w0
aN
o
«mm
8
€ & & 8 ¢
s & & § €&
=l 3 3 Q c
o [=3 o o -
a @ @ o [}
5
N [ e
l i [
N ! 1 E
— —d a

max

0.4

cathode marking on top side

0.65
0.55

0.30
0.22

V7] solderlands

solder resist

[

L

solder paste
occupied area

——"
[

Dimensions in mm

sabexjped

V7] solder lands

solder resist

J

m solder paste

-

| occupied area

Dimensions in mm

0.22
0.10

=2 ||

0.22

|2

~'™0.10

i

o B —p| 88 NP
- - O y
| } ] ! —
T T
< o0
o o <o
o
~N o 2N
o m <
©
o
o
o
o]
el
S o
n H
? g
M _ 3
i g 3 €
o § i £
LJ s : 4o
i E] z 2
g 5 ¢ 3§
i oF 8
5 g 3 8 838
5 8 78
5 e 2 [
T @
=) =
5 B
%2} [}
2
- R
61
el
(4]

07

07

A

# Solderable lead end. prolrusion nax. 0.020m
Nole : Dinensin A s including piafing ihickness.

[
L

0.85 |
l‘f‘j R0.025 (8") D) sovertana ‘ ‘

1. Dimansion A s including coating [0l thickness.
2 Tho marking bar ndicatos the cathode.

L
o1

04

A

a0

max 032 00076 025 0325 0625

unit

021 0275 0575 o013

mn_028

Dimensions in mm

Dimensions in mm
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Minimized outline drawings and reflow soldering footprint

2-Pin SMD Packages

35 . 141
1.15 0.8
i
1 045
——| 015
T t
27 1.8
23 16 | *‘f’*
H
— 5
| 040 . 025
0.25 0.10

L]
S
<

125
XX
55
5

05(2) 0.6(2
*() +()

V/7777] solderlands

L.____j solder resist

BR2  solder paste

——=

occupied area

[

Dimensions in mm

1.35 0.80
s "0.65"]
| [
1 05
: 03
t
27 1.8 [ N
23 16 I
|
: o
L2
. . ._0.40 | |l.oe2s
0.25 0.10

V7] solderlands
L.____j solder resist
B2 solder paste
| occupied area

Dimensions in mm

15

2

l_ | |07

0.26 0.1

3-Pin SMD Packages

2)

V7] solderlands

L.____j solder resist

BERZ22  solder paste

™7 7| occupied area

[ ——

Dimensions in mm

0.62
055
055 0.50
0477 ‘70.464"
' 3 |
030 || 3 _
0.22 4'* T
q L 4o 102
‘ 0.65 o
030 | ! l
022 Tl [}
¥ —
020 | | |
0.12
l+-0.35!

Dimensions in mm
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R =0.05 (12)

R =0.05 (12')

[///]] solder lands
m solder paste
"] solder resist

™~ occupied area

Dimensions in mm

Minimized outline drawings and reflow soldering footprint

3-Pin SMD Packages

2

.

o | = 1.3 |
é i J—I 0
s 1 Ll |

0 o oo

U AT A w D E e e L u

T T —
o hom 037 018 08 060 100 035 oss 025 035
mn 0% 01 o4 0% 068 oz oz

) soitertana
%
w solder paste deposit o solder resist
N\ L]

---- occupied area

solder land plus solder paste

Dimensions in mm

%1250 04500 o

E“ 03500 04 0z50m,

o7

— = &l e i [l i el w A
PIN 1 1D. AREA b :
j*i =3 *(4x) (2 :
T
|

Occupied Area o
Solder Lands NN

Saolder Resist

Solder Pastfe

|fe— 1.3 —|
065 o
0.35 —>| |-— —>| N |<— - q“(z) -
ozs [T | . max T
T 0.45
1})5 ! | 2] Voss ‘ | o o
0.95 |
' v |t 2.1 al S
19 o . ‘ ‘
f 0.9 @ T o2
0.3 1] o
02 | l l
i
o
21 {
19 o5

BB solder paste = solder lands

[T solder resist

™~ ! occupied area

Dimensions in mm

33
3.0 1.1
28 “—0.9_’
. (.
H
; 0.45
f \ o
25 1.4
21 12 [ +—— in
|
i

Dimensions in mm

solder lands

solder resist

solder paste
™7 71 occupied area

Dimensions in mm

Packages

159



Minimized outline drawings and reflow soldering footprint

3-Pin SMD Packages

4.6
4.4 —
i ——
= DD sotr s
T ‘ [} solder resist
26 | | N
Ef + 85 BB solder paste
I occupied area

Dimensions in mm

265 ———

V/777] solderlands

[T_"77} solder resist

BR228] solder paste

==

occupied area

[E—

Dimensions in mm

N
[N

EN-Y

V7] solderlands

{777} solder resist

B2 solder paste

| occupied area

o
- P -
a
—Td7o1

Dimensions in mm

17 . 06
1.5 0.5
|
I ' I3 L V7] solderlands
1 4
j 05 055 0.6
| 8.:13 @) @) @) [] placementarea
1.7 13 2
15 1.1 7| _'_'+'_'_ IB T m solder paste
1 ™71 occupied area
t ___
| 1] 2 o
! ! 0. 0.18 Dimensions in mm

Dimensions in mm
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Minimized outline drawings and reflow soldering footprint

4-Pin SMD Packages

% solder land

Y P
solder paste deposit solder resist
& P P L] Remark:

---~ occupied area Dimensions in mm Stencil of 75 pm is recommended.

older land plus solder paste

12 13

Dimensons

Ui A A Ay b D Dy E B e k L v ow oy oy

ax 055 005 0152 030 105 053 105 083 o
. nom 025 100 048 100 048 065 025 0.1 005 005 005
mn___ 000 005 020 085 043 085 043 02 020

V77 solderlands

-7} solder resist

B solder paste

~—

oo
e

5

occupied area

[

Dimensions in mm

075} 0.95

V/7777] solderlands

[_j solder resist

7.3 G.T7 ; B2 solder paste
67 3.3 |

l I 771 occupied area

Dimensions in mm

V/777) solderlands

Packages

| solder resist

m solder paste

[T 771 occupied area

R

N

on

oo
|

Dimensions in mm

Dimensions in mm
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Minimized outline drawings and reflow soldering footprint Minimized outline drawings and reflow soldering footprint

5-Pin SMD Packages 6-Pin SMD Packages

15 l 0.5 E E
,—| 5 ! ,—| a — PIN_11D. AREA - (2‘)7- §
: t V/777) solder lands (6 ; s , 41
i 03 : [AARNE] ,LJ‘
H 01 T m—— I:l placement area
17 13 || I 1 . 0.3 0. [ | . - I
15 14 ‘1‘ P I (-] 7 Occupied Area [ solder Resist
. 1 BEEZB) solder paste [ ot - [
| I 0 om @ 777} Solder Lands RY solder Paste
; -mmﬁ [~ 771 occupied area ¢ = 1
[0+ (e s @ @ -
Dimensions in mm

135

° o 030
ey |
scale

56—
045 055 77Z77) solder lands H

©) ) E:E ‘ E'—o.zs D‘ 0{2'7)0
[T__7 solder resist 017

4

BB solder paste 15
4

17771 ocoupied area

]
JL

] solder resist

:
ﬂlh
:
B

B2 solder paste = solderland

o
o

L
HiY
[
o& |

—

o

N

S

"7} occupied area

Dimensions in mm " L .
Dimensions in mm

0.25,

N
B ]
B0g )

% solder land

@ solder land plus solde

————— occupied area

7

—E—

— -— solder resist

[~ occupied area

B solder paste = solder lands

DIMENSIONS in mm

solder resist

P Ay By D Slx Sly SPx SPy Gx Gy Hx Hy

050 185 105 025 13 08 0.4 02 15 185 185 21

a
f
|
|
|
|
|
f
l
}
|
|
|
|
|
|
|

Dinondons
0627
) A M A 5 D E B e m kL v w Issue dat
o % oW T 13 T 08 = _— ssuedate 41.07.06
. [ D -
— ™ ow”7eR 18 17 18 52 o 8
_ _ _
_,, 065 _ (7,
1.05 .05 1.9 max ()
0.95 max
0.04 11 0.04 %
| 0% | ™ max CC T max V/ solder lands =
@ | —:_‘ [___} solder resist o7 : % g
I P 057 — N
025 | ¥ 14 B solder land plus \ @) 1 3 ] 0.65 “ solder paste o
o 1 | 020 solder paste 2.1 054 737 N N v @) —-—
o —|— r0-12 ——-—-—3— 19 i ! solder resist
095 1 —E} . E’ [~ 71 ocoupied area J 0.4471_ i . lggg ] I resi
0.35 - @) - 6 02 ——
| 4 | | o t©) | I occupied area
L2 O _i ] Dimensions in mm i L
| | J iy SIS
_| 040 __| 0.35 | 0.3 Dimensions in mm
0.32 0.27 0.2
Dimensions in mm =36 10-05-31 |._ g ¢| o —

Dimensions in mm Dimensions in mm

162 163



Minimized outline drawings and reflow soldering footprint

6-Pin SMD Packages
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Minimized outline drawings and reflow soldering footprint

8-Pin SMD Packages
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Minimized outline drawings and reflow soldering footprint Minimized outline drawings and reflow soldering footprint

8-Pin SMD Packages More than 8-Pin Packages
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More than 8-Pin Packages More than 8-Pin Packages
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More than 8-Pin Packages More than 8-Pin Packages
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1PS10SB82 11 2PA1774SMB 62 BAST16L 21 BAS70W 11 BAV199

1PS301 2PB1219AR 62 BAS16T 21 BAS716 23 BAV20

1PS66SB17 11 2PB709ARL 62 BAST16VY 21 BAS86 10 BAv23

1PS70SB20 13 2PB709ARW 62 BAS21 22 BAT120C 16 BAV23C

1PS70SB84 2PB709ASW 62 BAS21AW 22 BAT160A BAV70

1PS70SB86 11 2PB710ASL 62 BAS21J 22 BAT160S 16  BAV70S

1PS755B45 11 2PC4081R 62 BAS21VD 22 BAT46WH 11 BAV7OW

1PS76SB17 11 2PC4617Q 62 BAS28 20 BAT54 10 BAV756S

1PS765B40 11 2PC4617QMB 62 BAS31 23 BAT54AW 11 BAV99S

1PS79SB10 11 2PC4617RM 62 BAS321 22 BAT54CM 11 BAWI101

1PS79SB30 2PD1820AR BAS35 BAT54CW BAW156

1PS79SB40 11 2PD601ARL 62 BAS40-04 10 BAT54J 11 BAWS6M

1PS88SB48 11 2PD601ARW 62 BAS40-05 10 BAT54S 10 BAWS6T

2N7002 2PD601ASW 62 BAS40-05W BAT54T 11 BC25PA

2N7002BKM 87  2PD601BSL 62 BAS40-06W 11 BATS4W 11 BC51-16PA

2N7002BKS 2PD602ARL 62 BAS40-07V 11 BAT720 12 BC52-10PA

2N7002BKV 89  2PD709BRL 62 BAS40L BAT721A 10 BC52PA

2N7002CK 87  ACT102H 120 BAS40XY 11 BAT721S 10 BC53-16PA

2N7002F ACT108W 120 BAS45A 23 BAT74S 11 BC54-10PA

2N7002P 87  ACTT2X 120 BAS516 21 BAT754 10 BC54PA

2N7002PT 87  ACTT4X 120  BAS56 23 BAT754C 10 BCS55-16PA

2N7002PW 87  ACTTéB 120 BAS70-04 10 BAT754S 10 BCS56-10PA

2PA1576R 62 ACTTéX 120 BAS70-05 10  BAT85 10 BC56PA

2PA1774Q BAL99 20  BAS70-06 10 BAT854CW 11 BCé9-16PA

2PA1774QMB 62 BAS116 23 BAS70-07 10 BAT854W 11 BCé&9PA

2PA1774RM 62 BAS116T 23 BAS70-07V 1" BAT960 13 BC807DS

Index

BC816 62,64  BC850BW 66 BCMB857BS 65  BCW72 62 BSP030

BC817 62 BC850CW 66 BCMB857DS 65  BCX10 64 BSP110

BC817DS 63 BC856A 62 BCP16 64 BCX17 62 BSP126

BC817xx 78  BC856AW 62 BCP25-10 64 BCX19 62 BSP19

BC825W 62 BC856BS 63 BCP52 64 BCX52 64 BSP225

BC840W 62 BC856BW 62 BCP53 64 BCX52-16 64 BSP250

BC846A 62 BC856T 62 BCP53-16 64 BCX53-10 64 BSP32

BC846AW 62 BC857 62 BCP55 64 BCX54 64 BSP41

BC846BMB 62 BC857AM 62 BCP68 64 BCX56 64 BSP50

BC846BS 63 BC857AT 62 BCV26 66  BCX70H 62 BSP52

BC846BW 62 BC857B 62 BCV28 66  BCX70K 62 BSPé1

BC846S BC857BMB BCV46 BCX71J BSP89

BC846W 62 BC857BT 62 BCv48 66 BF550 67  BSR16

BCB47A 62 BC857BW 62 BCV61 65  BF620 64 BSR31

BC847AMB 62 BC857CM 62 BCV61B BF622 64 BSR41

BC847AW 62 BC857CT 62 BCV62 65  BF720 64 BSR43

BC847BM 62 BC857T 62 BCV62B 65  BF723 64 BSS138BK

BC847BPN 63 BC858B 62 BCV63 66  BF820W 64 BSS138BKW

BC847BT 62 BC859B 66 BCV64B 66  BF824 67  BSS138PS

BC847BVN 63 BC859C 62  BF840 67  BSS192

BC847C 62 BC860B 66 BCW29 62 BFS20 67  BSS64 62, 64

BC847CT 62 BC860C 66 BCW31 62 BSH103 85,99  BSS84AK

BC847DS 63  BC868 BCW33 62 BSH108 85,99  BSS84AKMB

BC847W 62 BC874CMB 62 BCWe&0C 62 BSH114 87  BSS84AKT

BC848W 62 BCMé2B 65  BCW61B 62 BSH201 N BSS84AKW

BC849BW 66  BCM847BV 65  BCW61D 62 BSH203 91 BST39

BC849CW 66  BCMB856BS 65  BCW70 62 BSH207 91 BST51
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Index

BST52
BST60
BST61
BST62
BST82
BT131
BT131-D
BT131-E
BT131W
BT132-D
BT134
BT134W
BT136
BT136B
BT136S
BT136X
BT137
BT137B
BT137X
BT138
BT138B
BT138X
BT138Y
BT139
BT1398
BT139X
BT145-R
BT148-R
BT148W-R
BT149B/D/G
BT150-R
BT150S-R
BT151-C
BT151-L
BT151-R
BT151-RT
BT151S-L
BT151S-R
BT151U-C
BT151X-C
BT151X-R
BT152-R
BT152-RT
BT152B-R
BT152X-R
BT168E/G
BT168GW
BT168GWF
BT169B/D/G
BT169D-L
BT169G-L
BT169H
BT234
BT234X

66

66

66

87
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123
122
122

BT236X
BT236X
BT258-R
BT258S-LT
BT2585-R
BT258U-R
BT258X-R
BT300S-R
BTA140
BTA2008
BTA2008W
BTA201
BTA201W
BTA202X
BTA204
BTA204S
BTA204W
BTA204X
BTA206
BTA206X
BTA208
BTA208B
BTA208S
BTA208X
BTA225
BTA225B
BTA310
BTA310X
BTA312
BTA312B
BTA312X
BTA312Y
BTA316
BTA316B
BTA316X
BTA316X
BTA410
BTA410X
BTA410Y
BTA412Y
BTA416Y
BTA420
BTA420X
BTH151S-R
BUJ100
BUJ100LR
BUJ103A
BUJ103AD
BUJ103AX
BUJ105A
BUJ105AB
BUJ105AD
BUJ106A
BUJ302A

122
123
123
123
123
123
123
122
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
123

79

79

79

79

79

79

79

79

79

79

BUJ302AD
BUJ302AX
BUJ303A
BUJ303AD
BUJ303AX
BUJ303B
BUJ303CD
BUJ403A
BUJD103AD
BUJD105AD
BUJD203A
BUJD203AD
BUJD203AX
BUK6207-55C
BUK6209-30C
BUK6210-55C
BUK6211-75C
BUK6212-40C
BUK6213-30A
BUK6213-30C
BUK6215-75C
BUK6217-55C
BUK6218-40C
BUK6226-75C
BUK6228-55C
BUK6246-75C
BUK624R5-30C
BUK625R0-40C
BUK625R2-30C
BUK626R2-40C
BUK6507-55C
BUK6507-75C
BUK6510-75C
BUK652R0-30C
BUK652R1-30C
BUK652R3-40C
BUK652R6-40C
BUK653R2-55C
BUK653R3-30C
BUK653R4-40C
BUK653R5-55C
BUK653R7-30C
BUK654R0-75C
BUK654R6-55C
BUK654R8-40C
BUK655R0-75C
BUK6607-55C
BUK6607-75C
BUK6610-75C
BUK661R6-30C
BUK661R8-30C
BUK661R9-40C
BUK662R4-40C
BUK662R5-30C

79

79

79

79

79

79

79

79

79

79

79

79
110
106
110
114
108
106
106
114
110
108
114
111
114
106
108
106
108
11
114
114
106
106
108
108
11
106
108
111
106
114
111
108
114
109
113
113
106
106
107
108
106

BUK662R7-55C
BUK663R2-40C
BUK663R5-30C
BUK663R5-55C
BUK663R7-75C
BUK664R4-55C
BUK664R6-40C
BUK664R8-75C
BUK6C2R1-55C
BUK6C3R3-75C
BUK6E2R0-30C
BUK6E3R2-55C
BUK6E4R0-75C
BUK7105-40AIE
BUK7105-40ATE
BUK7107-40ATC
BUK7107-55AIE
BUK7107-55ATE
BUK7108-40AIE
BUK7109-75AIE
BUK7109-75ATE
BUK714R1-40BT
BUK7207-30B
BUK7208-40B
BUK7210-55B
BUK7212-55B
BUK7214-75B
BUK7215-55A
BUK72150-55A
BUK7219-55A
BUK7222-55A
BUK7225-55A
BUK7226-75A
BUK7227-100B
BUK7230-55A
BUK7237-55A
BUK7240-100A
BUK724R5-30C
BUK725R0-40C
BUK7275-100A
BUK7277-55A
BUK7506-55A
BUK7506-75B
BUK7507-30B
BUK7507-55B
BUK7508-40B
BUK7508-55A
BUK7509-55A
BUK7509-75A
BUK7510-100B
BUK7510-55AL
BUK7511-55B
BUK7513-75B
BUK7514-55A

108
106
109
113
109
108
113
110
114
106
112
114
17
117
17
17
17
17
118
118
17
106
108
110
110
114
110
m
110
m
m
114
116
m
m
116
106
108
116
m
m
114
106
m
108
m
1M
114
116
1
1M
114
1M

BUK7514-60E
BUK7515-100A
BUK7516-55A
BUK751R6-30E
BUK751R8-40E
BUK7520-100A
BUK7520-55A
BUK7526-100B
BUK7528-100A
BUK7528-55A
BUK752R3-40C
BUK752R3-40E
BUK752R7-30B
BUK752R7-60E
BUK7535-100A
BUK7535-55A
BUK753R1-40B
BUK753R1-40E
BUK753R5-60E
BUK753R8-80E
BUK7540-100A
BUK754R0-40C
BUK754R0-55B
BUK754R3-40B
BUK754R3-75C
BUK754R7-60E
BUK755R2-40B
BUK755R4-100E
BUK7575-100A
BUK7575-55A
BUK758R3-40E
BUK7604-40A
BUK7606-55A
BUK7606-55B
BUK7606-75B
BUK7607-30B
BUK7607-55B
BUK7608-40B
BUK7608-55A
BUK7609-55A
BUK7609-75A
BUK7610-100B
BUK7610-55AL
BUK7611-55A
BUK7611-55B
BUK7613-100E
BUK7613-60E
BUK7613-75B
BUK7614-55A
BUK7619-100B
BUK761R3-30E
BUK761R4-30E
BUK761R6-40E
BUK761R7-40E

116
111
106
108
116
111
116
116
1M1
108
108
106
112
116
111
108
108
112
114
116
108
111
108
114
112
108
116
116
112
108
108
109
109
113
106
109
108
109
109
113
115
109
109
109
115
110
114
109
115
106
106
107
107

Index

BUK761R8-30C
BUK7620-100A
BUK7620-55A
BUK7623-75A
BUK7624-55A
BUK7626-100B
BUK7628-100A
BUK7628-55A
BUK762R0-40C
BUK762R0-40E
BUK762R4-60E
BUK762R6-40E
BUK762R6-60E
BUK762R7-30B
BUK762R9-40E
BUK7631-100E
BUK7635-100A
BUK7635-55A
BUK763R1-40B
BUK763R1-60E
BUK763R4-30B
BUK763R6-40C
BUK763R8-80E
BUK763R9-60E
BUK7640-100A
BUK764R0-40E
BUK764R0-55B
BUK764R0-75C
BUK764R2-80E
BUK764R3-40B
BUK764R4-60E
BUK765R0-100E
BUK765R2-40B
BUK765R3-40E
BUK7660-100A
BUK766R0-60E
BUK7675-100A
BUK7675-55A
BUK768R1-100E
BUK768R1-40E
BUK768R3-60E
BUK769R6-80E
BUK78150-55A
BUK7880-55A
BUK7905-40Al
BUK7905-40AIE
BUK7905-40ATE
BUK7907-40ATC
BUK7907-55AIE
BUK7907-55ATE
BUK7908-40AIE
BUK7909-75AIE
BUK7909-75ATE
BUK794R1-40BT

115
110
114
110
115
116
110
108
107
110
107
110
106
107
116
116
110
108
110
106
108
114
110
116
107
109
113
114
108
110
115
108
107
116
110
116
110
115
107
110
114
112
112
117
117
117
117
117
117
117
118
118
117

BUK7CO06-40AITE
BUK7CO8-55AITE
BUK7C10-75AITE
BUK7C1R2-40E
BUK7C1R4-40E
BUK7C1R8-60E
BUK7C2R2-60E
BUK7C3R1-80E
BUK7C3R8-80E
BUK7C4R5-100E
BUK7C5R4-100E
BUK7EQ7-55B
BUK7E11-55B
BUK7E13-60E
BUK7E1R6-30E
BUK7E1R8-40E
BUK7E1R9-40E
BUK7E2R3-40E
BUK7E2R6-60E
BUK7E2R7-30B
BUK7E3R1-40E
BUK7E3R5-60E
BUK7E4R0-80E
BUK7E4R3-75C
BUK7E4R6-60E
BUK7E5R2-100E
BUK7E8R3-40E
BUK7K12-60E
BUK7K13-60E
BUK7K134-100E
BUK7K17-60E
BUK7K18-40E
BUK7K19-80E
BUK7K21-80E
BUK7K25-40E
BUK7K29-100E
BUK7K29-80E
BUK7K32-100E
BUK7K35-60E
BUK7K45-100E
BUK7K52-60E
BUK7K57-80E
BUK7K6R2-40E
BUK7K6R8-40E
BUK7K85-80E
BUK7K89-100E
BUK7K8R7-40E
BUK7L06-34ARC
BUK7L11-34ARC
BUK7L3R3-34BRC
BUK7Y08-40B
BUK7Y10-30B
BUK7Y102-100B
BUK7Y113-100E

17
118
108
108
110
110
114
114
116
116
112
112
112
106
108
108
108
112
106
108
112
114
114
112
116
108
109
109
115
109
107
113
113
107
115
113
115
109
115
109
113
107
107
113
115
107
17
17
117
107
106
115
115

BUK7Y12-100E
BUK7Y12-40E
BUK7Y12-55B
BUK7Y13-40B
BUK7Y15-60E
BUK7Y153-100E
BUK7Y18-55B
BUK7Y18-75B
BUK7Y19-100E
BUK7Y20-30B
BUK7Y21-40E
BUK7Y25-40B
BUK7Y25-60E
BUK7Y25-80E
BUK7Y28-75B
BUK7Y29-40E
BUK7Y33-100B
BUK7Y35-55B
BUK7Y38-100E
BUK7Y41-80E
BUK7Y43-60E
BUK7Y4R4-40E
BUK7Y53-100B
BUK7Y54-75B
BUK7Y59-60E
BUK7Y65-100E
BUK7Y6RO-60E
BUK7Y72-80E
BUK7Y7R2-60E
BUK7Y7Ré-40E
BUK7Y7R8-80E
BUK7Y8R7-60E
BUK7Y98-80E
BUK7Y9R9-80E
BUK9107-40ATC
BUK9107-55ATE
BUK9207-30B
BUK9209-40B
BUK9212-55B
BUK9213-30A
BUK9214-30A
BUK9215-55A
BUK92150-55A
BUK9217-75B
BUK9219-55A
BUK9222-55A
BUK9225-55A
BUK9226-75A
BUK9230-100B
BUK9230-55A
BUK9237-55A
BUK9240-100A
BUK9245-55A
BUK9275-100A

107
109
107
109
115
109
113
115
106
107
107
109
113
113
107
115
109
115
113
109
107
115
113
109
115
109
113
109
107
113
109
113
113
117
117
106
108
110
106
106
110
111
114
110
111
111
114
116
111
111
116
111
116

BUK9277-55A
BUK9504-40A
BUK9506-40B
BUK9506-75B
BUK9507-30B
BUK9508-55B
BUK9509-40B
BUK9510-100B
BUK9511-55A
BUK9512-55B
BUK9514-55A
BUK9515-100A
BUK9515-60E
BUK9516-55A
BUK9516-75B
BUK9518-55A
BUK951Ré-30E
BUK951R8-40E
BUK9520-100A
BUK9520-100B
BUK9524-55A
BUK9529-100B
BUK952R3-40E
BUK952R8-30B
BUK952R8-60E
BUK9535-100A
BUK9535-55A
BUK953R2-40B
BUK953R2-40E
BUK953R5-60E
BUK954R2-55B
BUK954R4-40B
BUK954R4-80E
BUK954R8-60E
BUK956R1-100E
BUK9575-100A
BUK9575-55A
BUK958R5-40E
BUK9604-40A
BUK9605-30A
BUK9606-40B
BUK9606-55A
BUK9606-55B
BUK9606-75B
BUK9607-30B
BUK9608-55A
BUK9608-55B
BUK9609-40B
BUK9609-55A
BUK9609-75A
BUK9610-100B
BUK9610-55A
BUK9611-55A
BUK9611-80E

108
108
114
106
1M
108
116
1m
1m
1M
116
112
1M
114
1m
106
108
116
116
1M
116
108
106
112
116
1M
108
108
112
1M
108
114
112
116
116
112
108
108
106
108
109
109
113
106
109
109
108
109
113
115
109
109
114

BUK9612-55B
BUK9614-55A
BUK9614-60E
BUK9615-100A
BUK9615-100E
BUK9616-55A
BUK9616-75B
BUK9618-55A
BUK96180-100A
BUK961R4-30E
BUK961R5-30E
BUK961R6-40E
BUK961R7-40E
BUK9620-100B
BUK9620-55A
BUK9623-75A
BUK9624-55A
BUK9628-100A
BUK9628-55A
BUK9629-100B
BUK962R1-40E
BUK962R5-60E
BUK962R6-40E
BUK962R8-30B
BUK962R8-60E
BUK9635-100A
BUK9635-55A
BUK9637-100E
BUK963R1-40E
BUK963R2-40B
BUK963R3-60E
BUK9640-100A
BUK964R1-40E
BUK964R2-55B
BUK964R2-60E
BUK964R2-80E
BUK964R4-40B
BUK964R7-80E
BUK964R8-60E
BUK965R4-40E
BUK965R8-100E
BUK9660-100A
BUK966R5-60E
BUK9675-100A
BUK9675-55A
BUK968R3-40E
BUK969R0-60E
BUK969R3-100E
BUK98150-55A
BUK98180-100A
BUK9832-55A
BUK9875-100A
BUK9880-55A
BUK9907-40ATC

109
110
115
115
110
114
110
116
106
106
107
107
115
110
114
110
115
110
116
107
110
107
106
110
116
110
116
107
108
110
116
107
109
110
114
108
114
110
107
115
116
110
116
110
107
110
115
12
116
12
116
112
17
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Index

BUK9907-55ATE
BUK9CO7-65BIT
BUK9C10-55BIT
BUK9C10-65BIT
BUK9C1R3-40E
BUK9C2R2-60E
BUK9C3R8-80E
BUK9C5R3-100E
BUK9E04-30
BUK9E06-55A
BUK9E06-55B
BUK9E08-55B
BUK9E15-60E
BUK9E1R6-30E
BUK9E1R8-40E
BUK9E2R3-40E
BUK9E2R8-60E
BUK9E3R2-40E
BUK9E3R7-60E
BUK9E4R4-80E
BUK9E4R9-60E
BUK9E6R1-100E
BUK9E8R5-40E
BUK9K12-60E
BUK9K13-60E
BUK9K134-100E
BUK9K17-60E
BUK9K18-40E
BUK9K19-80E
BUK9K21-80E
BUK9K25-40E
BUK9K29-100E
BUK9K29-80E
BUK9K32-100E
BUK9K35-60E
BUK9K45-100E
BUK9K52-60E
BUK9K57-80E
BUK9K6R2-40E
BUK9K6R8-40E
BUK9K85-80E
BUK9K89-100E
BUK9K8R7-40E
BUK9MFF-65PSS
BUK9MGP-55PTS
BUK9MHH-65PNN
BUK9MJJ-55PSS
BUK9MJJ-55PTT
BUK9IMJJ-65PLL
BUK9MJT-55PRF
BUK9MLL-55PLL
BUKIMMM-55PNN
BUK9IMNN-65PKK
BUK9MPP-55PRR

118
117
118
108
110
114
116
106
112
112
112
112
106
108
108
112
108
112
114
112
116
108
109
109
115
109
107
113
113
107
115
113
115
109
115
109
113
107
107
113
115
107
118
118
118
118
118
118
118
118
118
118
118

BUK9MPP-65PLL
BUK9MRR-55PGG
BUK9MRR-65PKK
BUK9MTT-65PBB
BUK9Y07-30B
BUK9Y09-40B
BUK9Y104-100B
BUK9Y11-30B
BUK9Y113-100E
BUK9Y12-40E
BUK9Y12-55B
BUK9Y12-80E
BUK9Y14-40B
BUK9Y14-80E
BUK9Y15-100E
BUK9Y15-60E
BUK9Y153-100E
BUK9Y19-55B
BUK9Y19-75B
BUK9Y21-40E
BUK9Y22-100E
BUK9Y22-30B
BUK9Y25-60E
BUK9Y25-80E
BUK9Y27-40B
BUK9Y29-40E
BUK9Y30-75B
BUK9Y34-100B
BUK9Y38-100E
BUK9Y3RO-40E
BUK9Y3R5-40E
BUK9Y40-55B
BUK9Y41-80E
BUK9Y43-60E
BUK9Y4R4-40E
BUK9Y53-100B
BUK9Y58-75B
BUK9Y59-60E
BUK9Y65-100E
BUK9Y6RO-60E
BUK9Y72-80E
BUK9Y7R2-60E
BUK9Y7Ré-40E
BUK9Y7R8-80E
BUK9Y98-80E
BUK9Y9R9-80E
BUT11APX-1200
BYC10-600
BYC10-600CT
BYC10B-600
BYC10D-600
BYC10DX-600
BYC10X-600
BYC15-600

118
118
118
106
107
115
106
115
107
109
113
107
113
115
109
115
109
113
107
115
106
109
113
107
107
113
115
115
107
107
109
113
109
107
115
113
109
115
109
113
109
107
113
113
113

79

24

24

24

24

24

24

24

BYC15X-600
BYC20-600
BYC20X-600
BYC20X-600P
BYC30X-60
BYC5-600
BYC58X-600
BYC5B-600
BYC5D-500
BYC5DX-500
BYC5X-600
BYC8-600
BYC8-600P
BYC8B-600
BYC8D-600
BYC8DX-600
BYC8X-600
BYC8X-600P
BYQ28E-200
BYQ28E-200E
BYQ28ED-200
BYQ28X-200
BYQ30E-200
BYR29-600
BYR29-800
BYR29X-600
BYR29X-800
BYT28-300
BYT28-500
BYT79-500
BYT79-600
BYT79X-600
BYV25D-600
BYV25F-600
BYV25FB-600
BYV25FD-600
BYV25FX-600
BYV25G-600
BYV25X-600
BYV29-400
BYV29-500
BYV29-600
BYV29B-500
BYV29B-600
BYV29F-600
BYV29FB-600
BYV29FD-600
BYV29FX-600
BYV29G-600
BYV29X-500
BYV29X-600
BYV32E-100
BYV32E-150
BYV32E-200

24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

BYV32EB-200
BYV32G-200
BYV34-400
BYV34-500
BYV34-600
BYV34G-600
BYV34X-600
BYV40E-150
BYV410-600
BYV410X-600
BYV42E-150
BYV42E-200
BYV42EB-200
BYV42G-200
BYV44-500
BYV79E-200
BYW29E-100
BYW29E-150
BYW29E-200
BYW29ED-200
BYW29EX-200
BZA408B
BZA418A
BZA420A
BZA456A
BZA462A
BZA820A
BZA856A
BZA856AL
BZA862A
BZA862AL
BZA868A
BZA868AL
BZA956A
BZA962A
BZA968A
BZB100A
BZB784 series
BZB84 series
BZB984 series
BZT52H series
BZV49 series
BZV5S5 series
BZV85 series
BZV90 series
BZX100A
BZX384 series
BZX585 series
BZX79 series
BZX84 series
BZX84J series

BZX884 series

DC6M401X6/18S

DC6M401X6/285S

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
31
31
31
31
31
31
31
31
31
31
31
31
31

31

135

135

DC6M402X6/18285A
DC6MS501X6/12S
DC6M501X6/15S
DC6M501X6/18S
DC6M502X6/1215A
DC6M502X6/1215F
DC6M502X6/1218A
DC6M502X6/1218F
DC6M502X6/1518A
DC6M502X6/1518F
DC6M503X6/12A
DC6MS503X6/15A
DC6MS503X6/18A
DC6M601X6/12S
DC6M601X6/15S
DC6M601X6/18S
DC6M601X6/285S
DC6M602X6/1215A
DC6M602X6/1215F
DC6M602X6/1218A
DC6M602X6/1218F
DC6M602X6/1518A
DC6M602X6/1518F
DC6M603X6/12A
DC6M603X6/15A
DC6M603X6/18A
EC103D1

IP3048C

IP3048CX5
IP3088CX10
IP3088CX15
IP3088CX20
IP3088CX5
IP3253CZ12-6-TTL
IP3253CZ16-8-TTL
IP3253CZ8-4-TTL
IP3254CZ12-6-TTL
IP3254CZ16-8-TTL
1P3254CZ8-4-TTL
IP3319CXé
IP3337CX18
IP3337CX18/LF
1P3338CX24
IP3338CX24/LF
1P3348CX10
IP3348CX15
1P3348CX15
IP3348CX20
1P3348CX5
IP4027CX20
1P4027CX20/LF
IP4035CX24
IP4035CX24/LF
IP4041CX25

136
136
136
136
136
136
136
136
136
136
136
136
136
136
136
136
136
136
136
136
136
136
136
136
136
123
146
41
47,146
47,146
49, 146
45,146
49
50
48
49
50
48
29,54
146
49
146
50
43,47, 146
43,146
48
43,49, 146
43 45,146
146
41
146
50

146

Index

IP4041CX25/LF
IP4042CX5
IP4042CX5/LF
IP4043CX5
IP4043CX5/LF
IP4047CXé
IP4047CX6/LF
IP4048CX5
IP4048CX5/LF
IP4049CX5
IP4049CX5/LF
IP4051CX11/LF
IP4052CX20
IP4052CX20/LF
IP4053CX15
IP4053CX15/LF
IP4054CX15
IP4059CX5
IP4059CX5/LF
IP4059CX5/LF
IP4060CX16
IP4060CX16/LF
IP4064CX8
IP4064CX8/LF/P
IP4065CX11
IP4065CX11/LF
IP4085CX4
IP4220CZ6
1P4221CZ6-S
IP4221CZ6-XS
IP4233CZ6
IP4234CZ6
IP4238CZ10
IP4251CZ12-6-TTL
IP4251CZ16-8-TTL
IP4251CZ8-4-TTL
1P4252CZ12-6-TTL
IP4252CZ16-8-TTL
IP4252CZ8-4 -TTL
IP4253CZ12-6-TTL
IP4253CZ16-8-TTL
IP4253CZ8-4-TTL
IP4254CZ12-6-TTL
IP4254CZ16-8-TTL
IP4254CZ8-4-TTL
1P4256CZ3-M
IP4256CZ5-W
IP4256CZ6-F
1P4264CZ8-10-TTL
IP4264CZ8-20-TTL
IP4264CZ8-40-TTL
1P4280CZ10
1P4282C7Z6
IP4283CZ10-TBR

146
31

146

34

146

41

146

41

146

41

51

146

51

146

48

146

146

34

52

146

51

146

51

146

52
52,146
38,53, 55
38, 51,53
38, 51,53
38,55

52

29,55
49

50

48

49, 51

50

48

49

50

48

49

50

48

45

46

47

51

51

51

39,42
38,42, 52,55
41,42, 55

1P4283CZ10-TT
1P4284CZ10-TBR
1P4285CZ6-TD
1P4285CZ6-TY

1P4285CZ9-TBB

1P4292CZ10-TBR

1P4294CZ10-TBR

1P4302CX2
1P4302CX2/A
1P4303CX4
1P4303CX4/P
1P4306CX2
1P4307CX4/LF
IP4309CX9
1P4310CX8
IP4310CX8/P
1P4320CX9
1P4327CX15
1P4337CX18
1P4337CX18/LF
IP4338CX24
1P4338CX24/LF
1P4340CX15
1P4342CX5
IP4342CX5/LF
1P4343CX5
IP4343CX5/LF
IP4350CX24
IP4352CX24
IP4352CX24/LF
IP4353CX15
IP4353CX15/LF
IP4355CX6
IP4355CX6/LF
IP4357CX17
1P4358CX6
IP4359Cx4
IP4359CX4/LF
1P4364CX8
IP4364CX8/LF/P
1P4365CX11
1P4365CX11
1P4365CX11/P
1P4366CX8
1P4366CX8/P
1P4369CX4
1P4386CX4
1P4387CX4
1P4389CX4
IP4755CZ24
1P4776CZ38
1P4777CZ38
1P4786CZ32

39,41, 42,55
&5

29, 39,53
29,39, 43,53
29,41,42,55

29,40, 41,42,
54,55

29,36, 40, 41,
54, 55

146
32

146

33

147

45

40, 43,147
147

43

147
41,147
147

49

147

50
51,147
147

31

147

34
51,147
147

51

147

48

147

2
51,147
52

147
38,52
147

51

147

51

52

147

51
38,52
52,147
52,147
52,147
60

60

60

60

IP4786CZ32S
IP4787CZ32
1P4788CZ32
IP4791CZ12
IP4855CX25
IP5002CX8
IP5S002CX8/LF
LD6805K/12H
LD6805K/12P
LD6805SK/13H
LD6805K/13P
LD680SK/14H
LD6805K/14P
LD6805K/15H
LD6805K/15P
LD6805K/16H
LD6805K/16P
LD6805K/185H
LD6805K/18H
LD6805K/18P
LD6805K/20H
LD6805K/20P
LD6805K/21H
LD6805K/21P
LD6805K/22H
LD6805K/22P
LD6805K/23H
LD6805K/23P
LD6805K/25H
LD6805K/25P
LD6805K/28H
LD6805K/28P
LD6805K/29H
LD6805K/29P
LD6805K/30H
LD6805K/30P
LD6805K/31H
LD680SK/31P
LD6805K/33H
LD6805K/33P
LD6805K/36H
LD6805SK/36P
LD6806CX4/14H
LD6806CX4/14P
LD6806CX4/15H
LD6806CX4/15P
LD6806CX4/16H
LD6806CX4/16P
LD6806CX4/18H
LD6806CX4/18P
LD6806CX4/20H
LD6806CX4/20P
LD6806CX4/21H
LD6806CX4/21P

60

60

60

60
147

a1
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
129
129
129
129
129
129
129
129
129
129
129
129

LD6806CX4/22H
LD6806CX4/22P
LD6806CX4/23H
LD6806CX4/23P
LD6806CX4/25H
LD6806CX4/25P
LD6806CX4/27H
LD6806CX4/27P
LD6806CX4/28H
LD6806CX4/28P
LD6806CX4/29H
LD6806CX4/29P
LD6806CX4/30H
LD6806CX4/30P
LD6806CX4/33H
LD6806CX4/33P
LD6806CX4/36H
LD6806CX4/36P
LD6806F/14H
LD6806F/14P
LD6806F/15H
LD6806F/15P
LD6806F/16H
LD6806F/16P
LD6806F/18H
LD6806F/18P
LD6806F/20H
LD6806F/20P
LD6806F/21H
LD6806F/21P
LD6806F/22H
LD6806F/22P
LD6806F/23H
LD6806F/23P
LD6806F/25H
LD&806F/25P
LD6806F/27H
LD6806F/27P
LD6806F/28H
LD6806F/28P
LD6806F/29H
LD6806F/29P
LD6806F/30H
LD6806F/30P
LD6806F/33H
LD6806F/33P
LD6806F/36H
LD6806F/36P
LD6806TD/14H
LD6806TD/14P
LD6806TD/15H
LD6806TD/15P
LD6806TD/16H
LD6806TD/16P

129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129

LD6806TD/18H
LD6806TD/18P
LD6806TD/20H
LD6806TD/20P
LD6806TD/21H
LD6806TD/21P
LD6806TD/21P
LD6806TD/22H
LD6806TD/22P
LD6806TD/23H
LD6806TD/23P
LD6806TD/25H
LD6806TD/25P
LD6806TD/27H
LD6806TD/27P
LD6806TD/28H
LD6806TD/28P
LD6806TD/29H
LD6806TD/29P
LD6806TD/30H
LD6806TD/30P
LD6806TD/33H
LD6806TD/33P
LD6806TD/36H
LD6806TD/36P
LD6815TD/12H
LD6815TD/12P
LD6815TD/15H
LD6815TD/15P
LD6815TD/18H
LD6815TD/18P
LD6815TD/21H
LD6815TD/21P
LD6815TD/25H
LD6815TD/25P
LD6815TD/28H
LD6815TD/28P
LD6815TD/29H
LD6815TD/29P
LD6815TD/30H
LD6815TD/30P
LD6815TD/33H
LD6815TD/33P
LD6815TD/36H
LD6815TD/36P
LD6816CX4/12H
LD6816CX4/12P
LD6816CX4/13H
LD6816CX4/13P
LD6816CX4/14H
LD6816CX4/14P
LD6816CX4/15H
LD6816CX4/15P
LD6816CX4/16H

129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
128
128
128
128
128
128
128
128
128
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Index

LD6816CX4/16P
LD6816CX4/18H
LD6816CX4/18P
LD6816CX4/20H
LD6816CX4/20P
LD6816CX4/21H
LD6816CX4/21P
LD6816CX4/22H
LD6816CX4/22P
LD6816CX4/23H
LD6816CX4/23P
LD6816CX4/25H
LD6816CX4/25P
LD6816CX4/27H
LD6816CX4/27P
LD6816CX4/28H
LD6816CX4/28P
LD6816CX4/29H
LD6816CX4/29P
LD6816CX4/30H
LD6816CX4/30P
LD6816CX4/33H
LD6816CX4/33P
LD6816CX4/36H
LD6816CX4/36P
LD6833K/12H
LD6833K/12P
LD6833K/14H
LD6833K/14P
LD6833K/15H
LD6833K/15P
LD6833K/18H
LD6833K/18P
LD6833K/25H
LD6833K/25P
LD6833K/26H
LD6833K/26P
LD6833K/28H
LD6833K/28P
LD6833K/29H
LD6833K/29P
LD6833K/30H
LD6833K/30P
LD6833K/31H
LD6833K/31P
LD6833K/33H
LD6833K/33P
LD6833K/36H
LD6833K/36P
LD6835K/12H
LD6835K/12P
LD6835K/14H
LD6835K/14P
LD6835K/15H

128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
132
132
132
132
132

LD6835K/15P
LD6835K/18H
LD6835K/18P
LD6835K/25H
LD6835K/25P
LD6835K/26H
LD6835K/26P
LD6835K/285P
LD6835K/28H
LD6835K/28P
LD6835K/29H
LD6835K/29P
LD6835K/30H
LD6835K/30P
LD6835K/31H
LD6835K/31P
LD6835K/33H
LD6835K/33P
LD6835K/36H
LD6835K/36P
LD6835TD/12H
LD6835TD/12P
LD6835TD/14H
LD6835TD/14P
LD6835TD/15H
LD6835TD/15P
LD6835TD/18H
LD6835TD/18P
LD6835TD/25H
LD6835TD/25P
LD6835TD/26H
LD6835TD/26P
LD6835TD/28H
LD6835TD/28P
LD6835TD/29H
LD6835TD/29P
LD6835TD/30H
LD6835TD/30P
LD6835TD/31H
LD6835TD/31P
LD6835TD/33H
LD6835TD/33P
LD6835TD/36H
LD6835TD/36P
LD6836CX4/12H
LD6836CX4/12P
LD6836CX4/13H
LD6836CX4/13P
LD6836CX4/14H
LD6836CX4/14P
LD6836CX4/15H
LD6836CX4/15P
LD6836CX4/16H
LD6836CX4/16P

132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
132
130
130
130
130
130
130
130
130
130
130

LD6836CX4/18H
LD6836CX4/18P
LD6836CX4/20H
LD6836CX4/20P
LD6836CX4/21H
LD6836CX4/21P
LD6836CX4/22H
LD6836CX4/22P
LD6836CX4/23H
LD6836CX4/23P
LD6836CX4/25H
LD6836CX4/25P
LD6836CX4/27H
LD6836CX4/27P
LD6836CX4/28H
LD6836CX4/28P
LD6836CX4/29H
LD6836CX4/29P
LD6836CX4/30H
LD6836CX4/30P
LD6836CX4/33H
LD6836CX4/33P
LD6836CX4/36H
LD6836CX4/36P
LD6836TD/12H
LD6836TD/12P
LD6836TD/13H
LD6836TD/13P
LD6836TD/14H
LD6836TD/14P
LD6836TD/15H
LD6836TD/15P
LD6836TD/16H
LD6836TD/16P
LD6836TD/18H
LD6836TD/18P
LD6836TD/20H
LDé836TD/20P
LD6836TD/21H
LDé836TD/21P
LD6836TD/22H
LDé836TD/22P
LD6836TD/23H
LD6836TD/23P
LD6836TD/25H
LD6836TD/25P
LD6836TD/27H
LD6836TD/27P
LD6836TD/28H
LD6836TD/28P
LD6836TD/29H
LD6836TD/29P
LD6836TD/30H
LD6836TD/30P

130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130

LD6836TD/33H
LD6836TD/33P
LD6836TD/36H
LD6836TD/36P
LD6915LX/1815P
LD6915LX/1818P
LD6915L.X/1828P
LD6915L.X/2818P
LD6915LX/2818PD
LD6915LX/3018P
LD6915LX/3028H
LD6915LX/3028P
LD6915LX/3318P
LD6915LX/3328H
LD6915LX/3328HD
LD6915LX/3328P
LD6915LX/3333P
LD6935L/1528H
LD6935L/1528P
LD6935L/1818P
LD6935L/1828P
LD6935L/2828H
LD6935L/3018H
LD6935L/3018P
LD6935L/3030P
LD6935L/3117P
LD6935L/3131P
LD6935L/3318H
LD6935L/3328H
LD6935L/3330P
LD6935L/3333P
LD6938CX6/1212P
LD6938CX6/1215P
LD6938CX6/1218P
LD6938CX6/18125P
LD6938CX6/1818H
LD6938CX6/1818P
LD6938CX6/1833P
LD6938CX6/2828P
LD6938CX6/28518P
LD6938CX6/28530P
LD6938CX6/3018P
LD6938CX6/3030P
LD6938CX6/33125P
LD6938CX6/33285H
LD6938CX6/33285P
LD6938CX6/3328P
LD6938CX6/3330P
LD6938CX6/3333P
MAC223A6
MAC223A8X
MAC97A6
MAC97A8
MCRO8BT1

130
130
130
134
134
134
134
134
134
134
134
134
134
134
134
134
134
134
134
134
134
134
134
134
134
134
134
134
134

134
134
134
134
134
134
134
134
134
134
134
134
134
134
134
134
134
134
122
122
122
122
123

MMBT2222A

MMBT3904 63
MMBT3906 63
MMBZ12VAL 57
MMBZ12VDL 57
MMBZ15VAL 57
MMBZ15VDL 57
MMBZ18VAL 57
MMBZ18VCL 57
MMBZ20VAL 57
MMBZ20VCL 57
MMBZ27VAL 57
MMBZ27VCL 57
MMBZ33VAL 57
MMBZ33VCL 57
MMBZ5V6AL 57
MMBZ6V2AL 57
MMBZ6VSAL 57
MMBZ9VIAL 57
MMBZ9V1AL 57
NO118GA 123
NUP1301 37
NUP1301U 37
NUR460 25
NUR460P 25
NX1029X 88
NX2301P 91
NX3008CBKS 88
NX3008CBKV 88
NX3008NBK 85,99
NX3008NBKMB 85
NX3008NBKS 89
NX3008NBKT 85
NX3008NBKV 89
NX3008NBKW 85
NX3008PBK 9N
NX3008PBKMB 91
NX3008PBKS 89
NX3008PBKT 91
NX3008PBKV 89
NX3008PBKW 91
NX3020NAK 85
NX3020NAKS 89
NX3020NAKT 85
NX3020NAKV 89
NX3020NAKW 85
NX7002AK 87
NX7002AKS 89
NX7002AKW 87
NXP3875G 62
NXP3875Y 62
NXPS20H100C 25
NXPS20H100CX 25
NXPS20H110C 25

Index

NZH series
NZX series
P4252CZ16-8-TTL
P4283CZ10-TBR
P4285CZ6-TD
P4285CZ9-TBB
P4294CZ10-TBR
PBHV8115T
PBHV8115Z
PBHV8118T
PBHV8140Z
PBHV8215Z
PBHV8540T
PBHV8540Z
PBHV9040T
PBHV9040Z
PBHV9050T
PBHV9050Z
PBHV9115T
PBHV9115X
PBHV9115Z
PBHV9215Z
PBHV9540Z
PBLS1501V
PBLS1501Y
PBLS1502V
PBLS1502Y
PBLS1503V
PBLS1503Y
PBLS1504V
PBLS1504Y
PBLS2001D
PBLS2001S
PBLS2002D
PBLS2002S
PBLS2003D
PBLS2003S
PBLS2004D
PBLS2021D
PBLS2022D
PBLS2023D
PBLS2024D
PBLS4001D
PBLS4001V
PBLS4001Y
PBLS4002D
PBLS4002V
PBLS4002Y
PBLS4003D
PBLS4003V
PBLS4003Y
PBLS4004D
PBLS4004V
PBLS4004Y

51
39
43
39
43
77
77
77
77
77
77
77
77
77
77
77
77
77
77
77
77
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76

PBLS4005D
PBLS4005V
PBLS4005Y
PBLS6001D
PBLS6002D
PBLS6003D
PBLS6004D
PBLS6005D
PBLS6021D
PBLS6022D
PBLS6023D
PBLS6024D
PBRN113ET
PBRN113ZT
PBRN123ET
PBRN123YT
PBRP113ET
PBRP113ZT
PBRP123ET
PBRP123YT
PBSM5240PF
PBSM5240PFH
PBSS2515E
PBSS2515M
PBSS2515MB
PBSS2515VPN
PBSS2515VS
PBSS2515YPN
PBSS2540E
PBSS2540M
PBSS2540MB
PBSS301ND
PBSS301NX
PBSS301NZ
PBSS301PD
PBSS301PX
PBSS301PZ
PBSS302ND
PBSS302NX
PBSS302NZ
PBSS302PD
PBSS302PX
PBSS302PZ
PBSS303ND
PBSS303NX
PBSS303NZ
PBSS303PD
PBSS303PX
PBSS303PZ
PBSS304ND
PBSS304NX
PBSS304NZ
PBSS304PD
PBSS304PX

70,
70,
70,
70,
70,
70,
70,

70,

73,

73,

76
76
76
76
76
76
76
76
76
76
76
77
77
77
77
77
77
77
77
78
78
73
73
73
71
71
71
78
73
78
72
72
72
74
74
74
72
72
72
74
74
74
72
72
72
74
74
74
72
72
72
74
74

PBSS304PZ
PBSS305ND
PBSS305NX
PBSS305NZ
PBSS305PD
PBSS305PX
PBSS305PZ
PBSS306NX
PBSS306NZ
PBSS306PX
PBSS306PZ
PBSS3515E
PBSS3515M
PBSS3515MB
PBSS3515VS
PBSS3540E
PBSS3540M
PBSS3540MB
PBSS4021NT
PBSS4021NX
PBSS4021NZ
PBSS4021PT
PBSS4021PX
PBSS4021SN
PBSS4021SP
PBSS4021SPN
PBSS4032ND
PBSS4032NT
PBSS4032NX
PBSS4032NZ
PBSS4032PD
PBSS4032PT
PBSS4032PX
PBSS4032PZ
PBSS4032SN
PBSS4032SP
PBSS4032SPN
PBSS4041NT
PBSS4041NX
PBSS4041NZ
PBSS4041PT
PBSS4041PX
PBSS4041PZ
PBSS4041SN
PBSS4041SP
PBSS4041SPN
PBSS4112PAN
PBSS4112PANP
PBSS4112PAP
PBSS4120T
PBSS4130PAN
PBSS4130PANP
PBSS4130PAP
PBSS4130QA

74,

72
72
72
74
74
74
72
72
74
74
75
75
75
71
75
75
75
73
72
72
75
78
71
71
71
72
73
72
72
74
75
74
74
71
71
71
73
72
72
75
74
74
71
71
71
71
71
71
73
71
71
71
70

PBSS4130T
PBSS4140DPN
PBSS4140T
PBSS4140U
PBSS4140V
PBSS4160DPN
PBSS4160DS
PBSS4160PAN
PBSS4160PANP
PBSS4160PAP
PBSS4160QA
PBSS4160T
PBSS4160U
PBSS4160V
PBSS4220V
PBSS4230PAN
PBSS4230PANP
PBSS4230PAP
PBSS4230QA
PBSS4230T
PBSS4240DPN
PBSS4240T
PBSS4240V
PBSS4240X
PBSS4240Y
PBSS4250X
PBSS4260PAN
PBSS4260PANP
PBSS4260PAP
PBSS4260QA
PBSS4320T
PBSS4320X
PBSS4330PA
PBSS4330X
PBSS4350D
PBSS4350SPN
PBSS4350SS
PBSS4350T
PBSS4350X
PBSS4350Z
PBSS4480X
PBSS4520X
PBSS4540X
PBSS4540Z
PBSS4560PA
PBSS4580PA
PBSS4612PA
PBSS4620PA
PBSS4630PA
PBSS5120T
PBSS5130QA
PBSS5130T
PBSS5140T
PBSS5140U

71
73
73
73
7
7
7
7
7
70
73
73
73
73
7
7
7
70
73
71
73
73
72
73
72
71
71
71
70
73
72
73
72
72
71
71
73
72
72
72
72
72
72
73
73
73
73
73
75
70
75
75
75

PBSS5140V
PBSS5160DS
PBSS5160QA
PBSS5160T
PBSS5160U
PBSS5160V
PBSS5220T
PBSS5220V
PBSS5230QA
PBSS5230T
PBSS5240T
PBSS5240V
PBSS5240X
PBSS5240Y
PBSS5250T
PBSS5250X
PBSS5260QA
PBSS5320D
PBSS5320T
PBSS5320X
PBSS5330PA
PBSS5330X
PBSS5350D
PBSS5350SS
PBSS5350T
PBSS5350X
PBSS5480X
PBSS5520X
PBSS5540X
PBSS5540Z
PBSS5560PA
PBSS5580PA
PBSS5612PA
PBSS5620PA
PBSS5630PA
PBSS8110D
PBSS8110T
PBSS8110X
PBSS8110Y
PBSS8110Z
PBSS8510PA
PBSS9110D
PBSS9110T
PBSS9110X
PBSS9110Y
PBSS9110Z
PBSS9410PA
PCMF2DFN1
PCMF3DFN1
PDTA113EE
PDTA113EM
PDTA113EMB
PDTAT13ET
PDTA113EU

71
70
75
75
75
75
75
70
75
75
75
74
75
75
74
70
74
75
74
75
74
74
71
75
78
74
74
74
74
75
75
75
75
75
72
73
72
73
72
73
74
75
74
75
74
75
44
44
68
68
68
68
68
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Index

PDTA113ZE
PDTA113ZM
PDTA113ZMB
PDTA113ZT
PDTA113ZU
PDTAT14EE
PDTAT14EM
PDTAT14EMB
PDTAT14ET
PDTAT14EU
PDTAT14TE
PDTA114TM
PDTA114TMB
PDTAT14TT
PDTA114TU
PDTA114YE
PDTA114YM
PDTA114YMB
PDTAT14YT
PDTAT14YU
PDTAT15EE
PDTA115EM
PDTAT15EMB
PDTAT15ET
PDTAT15EU
PDTA115TE
PDTA115TM
PDTA115TMB
PDTA115TT
PDTAT15TU
PDTA123EE
PDTA123EM
PDTA123EMB
PDTA123ET
PDTA123EU
PDTA123JE
PDTA123JM
PDTA123JMB
PDTA123JT
PDTA123JU
PDTA123TE
PDTA123TM
PDTA123TMB
PDTA123TT
PDTA123TU
PDTA123YE
PDTA123YM
PDTA123YMB
PDTA123YT
PDTA123YU
PDTA124EE
PDTA124EM
PDTA124EMB
PDTA124ET

68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68

PDTA124EU
PDTA124TE
PDTA124TM
PDTA124TMB
PDTA124TT
PDTA124TU
PDTA124XE
PDTA124XM
PDTA124XMB
PDTA124XT
PDTA124XU
PDTA143EE
PDTA143EM
PDTA143EMB
PDTA143ET
PDTA143EU
PDTA143TE
PDTA143TM
PDTA143TMB
PDTA143TT
PDTA143TU
PDTA143XE
PDTA143XM
PDTA143XMB
PDTA143XT
PDTA143XU
PDTA143ZE
PDTA143ZM
PDTA143ZMB
PDTA143ZT
PDTA143ZU
PDTA144EE
PDTA144EM
PDTA144EMB
PDTA144ET
PDTA144EU
PDTA144TE
PDTA144TM
PDTA144TMB
PDTA144TT
PDTA144TU
PDTA144VE
PDTA144VM
PDTA144VMB
PDTA144VT
PDTA144VU
PDTA144WE
PDTA144WM
PDTA144WMB
PDTA144WT
PDTA144WU
PDTB113ET
PDTB113ZT
PDTB123ET

68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
69
69
69

PDTB123TT
PDTB123YT
PDTC114EE
PDTC114EM
PDTC114EMB
PDTC114ET
PDTC114EU
PDTC114TE
PDTC114T™M
PDTC114TMB
PDTC114TT
PDTC114TU
PDTC114YE
PDTC114YM
PDTC114YMB
PDTC114YT
PDTC114YU
PDTC115EE
PDTC115EM
PDTC115EMB
PDTC115ET
PDTC115EU
PDTC115TE
PDTC115TM
PDTC115TMB
PDTC115TT
PDTC115TU
PDTC123EE
PDTC123EM
PDTC123EMB
PDTC123ET
PDTC123EU
PDTC123JE
PDTC123JM
PDTC123JMB
PDTC123JT
PDTC123JU
PDTC123TE
PDTC123TM
PDTC123TMB
PDTC123TT
PDTC123TU
PDTC123YE
PDTC123YM
PDTC123YMB
PDTC123YT
PDTC123YU
PDTC124EE
PDTC124EM
PDTC124EMB
PDTC124ET
PDTC124EU
PDTC124TE
PDTC124TM

69
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68

PDTC124TMB
PDTC124TT
PDTC124TU
PDTC124XE
PDTC124XM
PDTC124XMB
PDTC124XT
PDTC124XU
PDTC143EE
PDTC143EM
PDTC143EMB
PDTC143ET
PDTC143EU
PDTC143TE
PDTC143TM
PDTC143TMB
PDTC143TT
PDTC143TU
PDTC143XE
PDTC143XM
PDTC143XMB
PDTC143XT
PDTC143XU
PDTC143ZE
PDTC143ZM
PDTC143ZMB
PDTC143ZT
PDTC143ZU
PDTC144EE
PDTC144EM
PDTC144EMB
PDTC144ET
PDTC144EU
PDTC144TE
PDTC144TM
PDTC144TMB
PDTC144TT
PDTC144TU
PDTC144VE
PDTC144VM
PDTC144VMB
PDTC144VT
PDTC144VU
PDTC144WE
PDTC144WM
PDTC144WMB
PDTC144WT
PDTC144WU
PDTD113ET
PDTD113ZT
PDTD123ET
PDTD123TT
PDTD123YT

PDZ-B series

68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
69
69
69
69
69

PEMB1

PEMB10

PEMB11

PEMB13

PEMB14

PEMB15

PEMB16

PEMB17

PEMB18

PEMB19

PEMB2

PEMB20

PEMB24

PEMB3

PEMB30

PEMB4

PEMB9

PEMD10

PEMD12

PEMD13

PEMD14

PEMD15

PEMD16

PEMD17

PEMD18

PEMD19

PEMD2

PEMD20

PEMD24

PEMD3

PEMD30

PEMD4

PEMD48

PEMD6

PEMD9

PEMH1

PEMH10

PEMH11

PEMH13

PEMH14

PEMH15

PEMH16

PEMH17

PEMH18

PEMH19

PEMH2

PEMH20

PEMH24

PEMH30

PEMH4

PEMH7

PEMH9

PEMITQFN/CE

PEMITQFN/CG

69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
45
45

Index

PEMITQFN/CK
PEMITQFN/CM
PEMI1QFN/CP
PEMITQFN/CR
PEMITQFN/CT
PEMITQFN/HE
PEMITQFN/HG
PEMITQFN/HK
PEMITQFN/HM
PEMITQFN/HP
PEMITQFN/HR
PEMITQFN/HT
PEMITQFN/LE
PEMITQFN/LG
PEMITQFN/LK
PEMITQFN/LM
PEMITQFN/LP
PEMITQFN/LR
PEMITQFN/LT
PEMITQFN/RE
PEMITQFN/RG
PEMITQFN/RK
PEMITQFN/RM
PEMI1QFN/RP
PEMITQFN/RR
PEMITQFN/RT
PEMI1QFN/WE
PEMITQFN/WG
PEMITQFN/WK
PEMI1QFN/WM
PEMI1QFN/WP
PEMITQFN/WR
PEMITQFN/WT
PEMI2QFN/CE
PEMI2QFN/CG
PEMI2QFN/CK
PEMI2QFN/CM
PEMI2QFN/CP
PEMI2QFN/CR
PEMI2QFN/CT
PEMI2QFN/HE
PEMI2QFN/HG
PEMI2QFN/HM
PEMI2QFN/HP
PEMI2QFN/HR
PEMI2QFN/HT
PEMI2QFN/LE
PEMI2QFN/LG
PEMI2QFN/LK
PEMI2QFN/LM
PEMI2QFN/LP
PEMI2QFN/LR
PEMI2QFN/LT
PEMI2QFN/RE

45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
6
6
6
6
6
46
46
47
47
46
46
46
46
47
47
47
47
47
47
47
47

PEMI2QFN/RG
PEMI2QFN/RK
PEMI2QFN/RM
PEMI2QFN/RP
PEMI2QFN/RR
PEMI2QFN/RT
PEMI2QFN/WE
PEMI2QFN/WG
PEMI2QFN/WK
PEMI2QFN/WM
PEMI2QFN/WP
PEMI2QFN/WR
PEMI2QFN/WT
PEMI2STD/CE
PEMI2STD/CG
PEMI2STD/CK
PEMI2STD/CM
PEMI2STD/CP
PEMI2STD/CR
PEMI2STD/CT
PEMI2STD/HE
PEMI2STD/HG
PEMI2STD/HK
PEMI2STD/HM
PEMI2STD/HP
PEMI2STD/HR
PEMI2STD/HT
PEMI2STD/LE
PEMI2STD/LG
PEMI2STD/LK
PEMI2STD/LM
PEMI2STD/LP
PEMI2STD/LR
PEMI2STD/LT
PEMI2STD/RE
PEMI2STD/RG
PEMI2STD/RK
PEMI2STD/RM
PEMI2STD/RP
PEMI2STD/RR
PEMI2STD/RT
PEMI2STD/WE
PEMI2STD/WG
PEMI2STD/WK
PEMI2STD/WM
PEMI2STD/WP
PEMI2STD/WR
PEMI2STD/WT
PEMI4CSP-RT
PEMI4CSP-RW
PEMI4CSP/RT
PEMI4CSP/RW
PEMI4QFN/CE
PEMI4QFN/CG

47
47
47
47
47
47
47
47
47
47
47
47
46
46
46
45
45
45
45
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46

147

147
47
47
47
47

PEMI4QFN/CK
PEMI4QFN/CM
PEMI4QFN/CP
PEMI4QFN/CR
PEMI4QFN/CT
PEMI4QFN/HE
PEMI4QFN/HG
PEMI4AQFN/HK
PEMI4QFN/HM
PEMI4QFN/HP
PEMI4QFN/HR
PEMI4QFN/HT
PEMI4AQFN/LE
PEMI4QFN/LG
PEMI4QFN/LK
PEMI4QFN/LM
PEMI4QFN/LP
PEMI4QFN/LR
PEMI4AQFN/LT
PEMI4QFN/RE
PEMI4QFN/RG
PEMI4QFN/RK
PEMI4QFN/RM
PEMI4QFN/RP
PEMI4QFN/RR
PEMI4QFN/RT
PEMI4QFN/WE
PEMI4QFN/WG
PEMI4QFN/WK
PEMI4QFN/WM
PEMI4QFN/WP
PEMI4QFN/WR
PEMI4QFN/WT
PEMI6CSP-RT
PEMI6CSP-RW
PEMI6CSP/RT
PEMI6CSP/RW
PEMI6QFN/CE
PEMI6QFN/CG
PEMI6QFN/CK
PEMI6QFN/CM
PEMI6QFN/CP
PEMI6QFN/CR
PEMI6QFN/CT
PEMI6QFN/HE
PEMI6QFN/HG
PEMI6QFN/HK
PEMI6QFN/HM
PEMI6QFN/HP
PEMI6QFN/HR
PEMI6QFN/HT
PEMI6QFN/LE
PEMI6QFN/LG
PEMI6QFN/LK

47
47
47
47
48
47
47
47
47
47
47
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48

147

147
48
48
48
48
48
48
48
48
48
49
49
49
49
49
49
48
49
49
49

PEMI6QFN/LM
PEMI6QFN/LP
PEMI6QFN/LR
PEMI6SQFN/LT
PEMI6QFN/RE
PEMI6QFN/RG
PEMI6QFN/RK
PEMI6QFN/RM
PEMI6QFN/RP
PEMI6QFN/RR
PEMI6QFN/RT
PEMI6QFN/WE
PEMI6QFN/WG
PEMI6QFN/WK
PEMI6QFN/WM
PEMI6QFN/WP
PEMI6QFN/WR
PEMI6QFN/WT
PEMI8BCSP-RT-P
PEMI8CSP-RW-P
PEMISCSP/RT
PEMIBCSP/RW
PEMIBQFN/CE
PEMIBQFN/CG
PEMI8QFN/CK
PEMIBQFN/CM
PEMIBQFN/CP
PEMIBQFN/CR
PEMIBQFN/CT
PEMIBQFN/HE
PEMIBQFN/HG
PEMIBQFN/HK
PEMIBQFN/HM
PEMIBQFN/HP
PEMIBQFN/HR
PEMIBQFN/HT
PEMISQFN/LE
PEMIBQFN/LG
PEMIBQFN/LK
PEMISQFN/LM
PEMISQFN/LP
PEMISQFN/LR
PEMISQFN/LT
PEMISQFN/RE
PEMIBQFN/RG
PEMIBQFN/RK
PEMISQFN/RM
PEMISQFN/RP
PEMISQFN/RR
PEMISQFN/RT
PEMISQFN/WE
PEMISQFN/WG
PEMIBQFN/WK
PEMISQFN/WM

49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49

147

147
49
49
49
49
49
49
49
49
49
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

PEMI8QFN/WP
PEMIBQFN/WR
PEMIBQFN/WT
PEMT1

PEMX1

PEMZ1

PEMZ7
PESD12VL1BA
PESD12VL2BT
PESD12VSTUA
PESD12VSTUA
PESD12VS1UB
PESD12VS1UJ
PESD12VS1UL
PESD12VS1ULD
PESD12VS2UAT
PESD12VS2UQ
PESD12VS2UT
PESD12VS4UD
PESD12VS5UD
PESD12VU1UT
PESD12W1BL
PESD15VL1BA
PESD15VL2BT
PESD15VS1UB
PESD15VS1UL
PESD15VS1ULD
PESD15VS2UAT
PESD15VS2UQ
PESD15VS2UT
PESD15VS4UD
PESD15VS5UD
PESD15VUTUT
PESD16VX1UL
PESD18VF1BL
PESD18VF1BSF
PESD1CAN
PESD1CAN-U
PESD1FLEX
PESD1LIN
PESD1LVDS
PESD24VL1BA
PESD24VL2BT
PESD24VSTUA
PESD24VS1UB
PESD24VS1UL
PESD24VS1ULD
PESD24VS2UAT
PESD24VS2UQ
PESD24VS2UT
PESD24VS4UD
PESD24VS5UD
PESD24VU1UT
PESD2CAN

30,

37,

37

50
50
63
63
63
63
32
58
52
30
30
52
30
30
31l
31
31
31
31
55
32
32
33
30
30
30
31
31
31
31
il
55
37
56
56
56
56
56
56
56
32
33
30
30
30
30
31
31
31
31
31
55
56
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Index

PESD5VOX1UAB

PESD36VS1UL
PESD36VS2UT
PESD3V3L1BA
PESD3V3L1UA
PESD3V3L1UB
PESD3V3L1UL
PESD3V3L2BT
PESD3V3L2UM
PESD3V3L4UF
PESD3V3L4UG
PESD3V3L4UW
PESD3V3L5UF
PESD3V3L5UK
PESD3V3L5UV
PESD3V3L5UY
PESD3V3S1UB
PESD3V3S1UL
PESD3V3S2UAT
PESD3V3S2UQ
PESD3V3S2UT
PESD3V354UD
PESD3V3S4UF
PESD3V3S5UD
PESD3V3U1UA
PESD3V3U1UB
PESD3V3U1UL
PESD3V3U1UT
PESD3V3V4UF
PESD3V3V4UG
PESD3V3V4UK
PESD3V3V4UW
PESD3V3X1BL
PESDSVOF1BL
PESD5VOF1BLD
PESD5VOF1BSF
PESD5VOF1BSF
PESD5VOF1USF
PESD5VOFSUF
PESD5VOFSUW
PESDSVOL1BA
PESD5VOL1BSF
PESD5VOLTUA
PESD5VOL1UB
PESD5VOL1UL
PESDS5VOL1ULD
PESDSVOL1USF
PESD5VOL2BT
PESD5VOL2UM
PESD5VOL2UMB
PESD5VOL2UU
PESD5VOL4UF
PESD5V0L4UG
PESD5VOLAUW
PESD5VOL5UF

36,

36,
36,

31
32
32
32
32
33
33
34
34
34
35
35
35
35
30
30
31
31
31
31
31
31
32
32
32
55
34
34
34
34
37
37
37
36
37
37
40
40
32
32
32
32
32
32
32
33
33
33
33
34
34
34
35

PESD5VOL5UK
PESD5VOLSUV
PESD5VOLSUY
PESD5VOL6US
PESD5VOL7BS
PESD5VOS1BA
PESD5V0S1BB
PESD5V0S1BL
PESD5V0S1BLD
PESD5VO0S1BSF
PESD5VOSTUA 30,
PESD5V0S1UB
PESD5V0S1UJ 30,
PESD5VOSTUL
PESD5V0S1ULD
PESD5VOSTUSF
PESD5V0S2BT
PESD5VOS2UAT
PESD5V0S2UQ
PESD5V0S4UD
PESD5V0S4UF
PESD5V0S5UD
PESD5VOU1BA
PESD5VOU1BB
PESD5VOU1BL
PESD5VOU1BLD
PESD5VOU1UA
PESD5VOU1UB
PESD5VOU1UL
PESD5VOU1UT
PESD5VOU2BM
PESD5VOU2BMB
PESD5VOU2BT
PESD5VOU4BF
PESD5VOU4BW
PESD5VOUSBF
PESD5VOUSBV
PESD5VOV1BA
PESD5VOV1BB
PESD5VOV1BCSF
PESD5VOV1BDSF
PESD5VOV1BL
PESD5VOV1BLD
PESD5VOV1BSF
PESD5VOV1USF
PESD5VOVAUF
PESD5VOV4UG
PESD5VOV4AUK
PESD5VOV4UW
PESD5VOX1BCAL 28,
PESD5VOX1BCL 28,
PESD5VOX1BL
PESD5VOX1BQ
PESD5VOX1BT

35
35
35
35
30
30
30
30
30
52
30
52
30
30
30
33
31
31
31
31
31
33
33
33
33
32
32
32
55
33
33
33
35
35
35
35
32
32
32
32
32
32
32
32
34
34
34
34
37
37
37
37
37

PESD5VOX1UALD

PESD5VOX1UB

PESD5VOX1ULD

PESD5V2S2UT
PESD5Z12
PESD5Z2.5
PESD5Z3.3
PESD5Z5.0
PESD5Z76.0
PESD577.0
PESD6VOL2UU
PESD9VOV4AUK
PESD9X5.0L
PESD9X7.0L
PH20100S
PH2520U
PH2925U
PH3120L
PH4840S
PH955L
PHB110NQO8T
PHB18NQ10T

PHB191NQO6LT

PHB20NO6T
PHB20NQ20T
PHB21NOSLT
PHB27NQ10T
PHB29NOST
PHB29NO8T
PHB32N06LT
PHB33NQ20T
PHB45NQ10T
PHB45NQ15T
PHB47NQ10T
PHB66NQO3LT
PHC21025
PHC21025
PHC2300

PHD101NQO3LT

PHD13003C
PHD13005
PHD20NO6T
PHD38NO2LT
PHD71NQO3LT
PHD97NQO3LT
PHD9NQ20T
PHE13003A
PHE13003C
PHE13005
PHE13005X
PHE13007
PHE13009
PHK04P02T

28,37
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TL431AQDBZR
TL431ASDT
TL431BCDBZR
TL431BFDT
TL431BIDBZR
TL431BMFDT
TL431BMSDT
TL431BQDBZR
TL431BSDT
TL431CDBZR
TL431FDT
TL431IDBZR
TLA3TMFDT
TLA31MSDT
TL431QDBZR
TL431SDT
TYN16-CT
TYN16-RT
TYN16X-CT
TYN16X-RT
TYN20-T
TYN20X-T
Z0103MA
Z0103MAO
Z0103MN
Z0103MNO
Z0103NA
Z0103NAO
Z0103NN
Z0103NNO
Z0107MA
Z0107MAO
Z0107MN
Z0107MNO
Z0107NA
Z0107NAO
Z0107NN
Z0107NNO
Z0109MA
Z0109MAO
Z0109MN
Z0109MNO
Z0109NA
Z0109NAO
Z0109NN
Z0109NNO

137
137
137
137
137
137
137
137
137
137
137
137
138
137
137
123
123
123
123
123
123
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122




190

Notes

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.

Documents & technical support

Find and download application notes, datasheets or literature with product details,

find links to additional technical details and contact information for further questions.

NXP’s technical support portal:

http://www.nxp.com/technical-support-portal

Offline X-reference tool & selector guide
Find NXP alternates to industry part numbers and download the X-Reference offline tool or

install the latest version of the offline product selector:

http://www.nxp.com/products/x-reference-offline-tool

Download NXP App

This free NXP application allows engineers to search, buy and share more than 10,000 products

parts from NXP’s product portfolio on your iPhone, iPad and iPod Touch or Android:

http://www.nxp.com/news/mobile-app.html

Models and test data

A selection of our spice models can be found at:

http://www.nxp.com/models

Samples

Order samples directly from our online system:

http://www.nxp.com/help/samples

Sales offices and distributors

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

http://www.nxp.com/profile/sales

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

http://www.nxp.com/discrete_selection_guide
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Power management devices: A broad
portfolio with a wide package collection -
covering all application segments

i ) a ? ’ i AECQ100 | AECQ100 !
DFN1010C-4 | DFN1212-6 | DFN1410-6 | DFN1612-8 SOT753

Portable
Computing

Consumer

DCDC
DC6M 6 MHz series V

Low-voltage LDOs

LD68xx & LD69xx v 4 v 4 4 (4 v’

series

Mid-voltage LDOs V
NX1117 series

Shunt voltage

regulator G/ V

TL431 & TLVH431

* AECQ100 qualification (under development)

Check out our detailed product portfolio in the Power management
devices section




WWW.nXxp.com

©2013 NXP Semiconductors N.V.

All rights reserved. Reproduction in whole or in part is prohibited without the prior written consent of the
copyright owner. The information presented in this document does not form part of any quotation or contract,
is believed to be accurate and reliable and may be changed without notice. No liability will be accepted by
the publisher for any consequence of its use. Publication thereof does not convey nor imply any license under

patent- or other industrial or intellectual property rights.

Date of release: July 2013
Document order number: 9397 750 17355
Printed in the Netherlands

THE MANIFEST



