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Dark Green — NXP’s transfer to halogen-free products

Why Dark Green?

We as NXP are deeply committed to developing eco-friendly products and integrating environmental safety aspects in all

manufacturing processes. For our packaging technology this meant a shift to lead-free and halogen-free “Dark Green”, years

ahead of upcoming legislation. 2008 we have taken concerted action to transfer all remaining packages to “Dark Green”.

What is Dark Green?

» Dark Green products are fully RoHS compliant with the European Union directive 2002/95/EC.
» Dark Green products ban the use of halogens and antimony in the material, which is used as flame retardant in the mold compound.

» Dark Green products conform to following requirements:

a) Antimony oxides (Sb,0,, Sb,0,) < 900 ppm
b) Brominated flame retardents < 900 ppm
Total amount of a) and b) < 1500 ppm

Which packages are Dark Green now?

All NXP small-signal discrete SMD plastic packages on
the market and in development are Dark Green.
Exception is SOT89 that will be transferred to Dark Green
as last plastic package of NXP GA.

Please see reverse side for package overview

What does Dark Green mean for you?

You receive a product that has been produced according to strict
environmental protection targets and does not contain hazardous
substances. At the same time, there will be no changes on any
product parameter and the products will be qualified to tight
automotive standard AEC-Q101.



General application products — packages General application products — support tools

body length To help you achieve the best, most efficient design-ins with

our products, we offer a wide variety of support tools.
6.5 mm

Available for both internal and external customers, all the
tools can be found on the NXP Semiconductors website,

50 or via the marketing group.
U mm

Application notes

4.5 mm

Comprehensive application information:
http://www.nxp.com/all_appnotes

3.5mm
Datasheets

SOD8OC ) y Details on all released products and product families,

2.9 mm available for download as pdf files:

@ % ‘ http://www.nxp.com/all_datasheets

SOD123F SOD123W

2.0 mm .
Sales literature
' ' To find the latest sales literature please go here for downloads:
1.6 mm http://www.nxp.com/all_literature

SOD523 (SC-79) Sales offices and distributors

1.0 .
m SoitR http://www.nxp.com/profile/sales
2 pins 3 pins 4 pins 5 pins 6 pins Samples
You can order samples directly from our on-line system. Please register here:
http://www.nxp.com/help/samples
Selection Guide - offline version
The pdf file of this selection guide can be downloaded here:
http://www.nxp.com/all_literature (Discretes/General)
Spice models
A selection of our spice models can be found on the internet:
http://www.nxp.com/models/
10.0 mm

X-reference tool
Looking for the most up-to-date information on small-signal discrete, power management, RF and standard logic products?
Then download our x-reference offline tool from the NXP website.
http://www.nxp.com/search/advanced
For further design-in support (e. g. demo boards) please contact your local sales office.

5.0 mm

SOT96 (508)

e
e
>

»

SOT505 (TSSOP8)  SOTS552 (TSSOP10) '

‘ SOT984 (HXSON12)
SOT983 (HXSONS)

8-12 pins 14 - 16 pins 20 - 64 pins

1T
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Schottky barrier diodes

General purpose Schottky diodes <200 mA

Package

Size (mm)
(mW)

single

P

tot

dual series
dual c.c.
70 70 750 10 0.1 50 dual c.a.
dual isolated
triple isolated
quad 2x series
370 1 0.5 30 single
single
dual series
dual c.c.

120 40
500 10 1 30

dual c.a.
dual isolated
quad c.c./c.c.
quad 2x series

single
dual series
340 10 2 25 dual c.c.

dual c.a.

triple isolated
single
dual series

dual c.c.

400 10 2 25 dual c2.
dual isolated
triple isolated
quad c.c./c.c.
quad 2x series

300 10 30 10 single

single

- - - = dual series

dual c.c.
dual c.a.
200 40 360 10 0.5 25 single
single
dual series
420 30 0.5 25
dual c.c.
dual c.a.

200 50 450 10 5 40 single

SOD80C

(MiniMelf)
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3.5x15x15
300

BAS85

BAS86

SODé68
(DO-34)
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3.04x1.6x0.55
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BAT85

BAT86
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SOT23

@

2.9x1.3x 1.
250
BAS70
BAS70-04
BAS70-05
BAS70-06

o

BAS40
BAS40-04
BAS40-05
BAS40-06

BAT754
BAT754S
BAT754C
BAT754A

BATS54
BAT54S
BAT54C
BATS54A

BAT721
BAT721S
BAT721C
BAT721A

(1101
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WS
LTI

brb131

Schottky barrier diodes

SOT323 SOT363
SOT143B SOD123F (SC-70) (SC-88)

& 9 44 4

29x13x1.0
250

BAS70-07

BAS40-07

BAT74

26x1.6x1.1
830
BAS70H

BAS40H

BAT54H

20x1.25x0.95 2.0x1.25x0.95

250 300
BAS70W
BAS70-04W
BAS70-05W
BAS70-06W
BAS70-07S
BAS70XY
BAS40W
BAS40-04W
BAS40-05W
BAS40-06W
1PS88SB48
BAS40XY
BAT754L
BATS54W
BAT54SW
BAT54CW
BATS54AW
BAT74S
BAT54XY
BAT854W
BAT854SW
BAT854CW
BAT854AW

SOD323F

(SC-90)

=2

1.7x1.25x0.7
550

BAT54J

SOD323
(SC-76)

=

1.7 x1.25x0.95
400
1PS76SB70

RB751V40
1PS76SB40

1PS76SB10

1PS76SB21

SOT666

&b

1.6 x1.2x0.55
300

BAS70-07V
BAS70VWV

BAS40-07V
BAS40-05V

BAT74V
BAT54VV
BAT54CV

SOT416

(SC-75)

&

1.6x0.8x0.77
150

1PS75SB45

SOD523
(SC-79)

=

1.2x0.8x0.6
500
1PS79SB70

RB751S40
1PS79SB40

1PS79SB10

1PS79SB31

1PS79SB30

SOD882/

SOT883
(SC-101)

54

1.0x0.6 x0.5
250
BAS70L

RB751CS40
BAS40L

BATS54L

BAT54CM

PMEG3002AEL

PMEG4002EL



Schottky barrier diodes Schottky barrier diodes

Medium power Schottky diodes single = 200 mA

types in bold blue represent new products

SOD87 SOT457 SOT323 SOD323 SOD323F S
SOD128 Mol SC.74) SOT23 SOD123W - SOD123F SOT1061 5C.70) SC.76 5C-90) SOT666 - SOD882
& & o 5/

g & & & g e @9 g 49 &

Package

38x25x10 35x205x205 29x15x1.0 29x13x1.0 26x17x1.0 26x1.6x1.1 2x2x0.65 20x125x095 1.7x1.25x095  1.7x1.25x0.7 1.6x1.2x0.55 1.2x0.8x0.6 1.0x 0.6 x 0.5
P, (mMW) @ 1 cm? 1050 1000 540 420 950 830 1000 250 570 830 570 450 250
30 480 0.04 low V, PMEG3002EJ PMEG3002AEB PMEG3002AEL
0.2 40 600 0.04 low I, PMEG4002EJ PMEG4002EB PMEGA4002EL
60 600 0.1 low V, PMEG6002EJ PMEG6002EB
390 0.2 low V, PMEG2005ET PMEG2005EH PMEG2005AEA PMEG2005E.J PMEG2005AEV
20 440 15 low V, PMEG2005AEL
480 0.03 low I PMEG2005EB
05 500 0.03 low I, PMEG2005EL
430 0.15 low V, PMEG3005ET PMEG3005EH PMEG3005AEA PMEG3005EJ PMEG3005AEV
% 500 0.5 low V, PMEG3005EB PMEG3005EL
20 470 0.1 low V, PMEG4005ET PMEG4005EH PMEG4005AEA PMEG4005EJ PMEG4005AEV
550 0.1 low V, BAT720 1PS70SB20
340 1 low V, PMEG2010ER
375 1.9 low V, PMEG2010EPA
430 0.2 low V, PMEG2010AET PMEG2010AEH
0.05 low I, PMEG2010BER
20 =0 1.0 low V, PRLL5817
500 0.2 low V, PMEG2010ET PMEG2010EH PMEG2010BEA PMEG2010EJ PMEG2010BEV
550 005 low T PMEG20T0AES Ve U210V
620 15 low V, PMEG2010AEB
450 1.0 low V, 1PS745B23
360 1.5 low V, PMEG3010EP PMEG3010ER
1.0 450 0.05 low I, PMEG3010BEP PMEG3010BER
30 520 0.05 low I, PMEG3010CEH PMEG3010CEJ
550 1 low V, PRLL5818
560 0.15 low V, PMEG3010ET PMEG3010EH PMEG3010BEA PMEG3010EJ PMEG3010BEV
680 0.5 low V, PMEG3010EB
490 0.05 low V, PMEG4010EP PMEG4010ER
2 600 1.0 low V, PRLL5819
640 0.1 low V, PMEG4010ET PMEG4010EH PMEG4010BEA PMEG4010EJ PMEG4010BEV
570 0.05 low I, PMEG4010CEH PMEG4010CEJ
530 0.05 low V, PMEG6010EP PMEG6010ER
60 650 0.35 low V, PMEG6010AED
660 0.05 low I, PMEG6010CEH PMEG6010CEJ
20 660 0.2 low I, PMEG2015EH PMEG2015EA PMEG2015EJ PMEG2015EV
® 30 550 1.0 low V, PMEG3015EH PMEG3015EJ PMEG3015EV
10 460 3.0 low V, PMEG1020EH PMEG1020EA PMEG1020EJ PMEG1020EV
20 525 0.2 low V, PMEG2020EH PMEG2020AEA PMEG2020EJ
370 7.0 low V, PMEG3020EP
420 1.5 low V, PMEG3020CEP PMEG3020ER
450 0.1 low I, PMEG3020BEP
20 %0 470 25 low V, PMEG3020EPA
520 0.05 low I, PMEG3020DEP PMEG3020BER
620 1.0 low V, PMEG3020EH PMEG3020EJ
20 490 0.1 low V, PMEG4020EP PMEG4020ER
535 0.1 low V, PMEG4020EPA
%0 530 0.2 low V, PMEG6020EP PMEG6020ER
575 0.25 low V, PMEG6020EPA
10 530 30 low V, PMEG1030EH PMEG1030EJ
370 10.5 low V, PMEG3030EP
10 % 450 0.15 low I, PMEG3030BEP
2 490 0.2 low V, PMEG4030EP
540 0.1 low I, PMEG4030ER
60 530 03 low V, PMEG6030EP
20 370 17 low V, PMEG3050EP
5.0 450 0.5 low I, PMEG3050BEP

40 490 0.3 low V. PMEG4050EP



Schottky barrier diodes

Medium power Schottky diodes dual = 200 mA

SOT223

(SC-73)

1k

Size (mm) 6.5x 3.5 x 1.65

Package

Optimization
3
3

P (MW) 1500
I isol
30 480 0.05 low V, d“ '°ated
02 E I
60 600 0.1 low V. agn
20 390 0.2 low V. dual cc
0.5 30 430 0.15 low V. @
40 470 0.1 low V,
dual series
low V. @ BAT120S
dual c.c.
25 450 1.0 low V, @ BAT120C
dual c.a.
low V. @ BAT120A
1.0
dual series
low V, @ BAT160S
dual c.c
60 650 0.35 low V, BAT160C
dual c.a
low V, BAT160A

&1

g
H

SOT23

&b

29x13x1.0
250

PMEG2005CT
PMEG3005CT

PMEG4005CT

types in bold blue represent new products

SOTé666

&b

1.6 x 1.2 x 0.55
300

PMEG3002TV

PMEG6002TV

Schottky barrier diodes

Low capacitance Schottky diodes

SOT323 SOT363 SOD323 SOD523
SOT23 (SC-70) (SC-88) (SC.76) SOT666 (5C.79) SOD882
Package
S 4 484 &8 g O &

Size (mm) 29x13x10 20x125x095 20x1.25x0.95 1.7x1.25x0.95 1.6x1.2x0.55 1.2x0.8x0.6 1.0x0.6 x0.5
P (MW) 250 250 300 400 300 500 250
single

@ BAT17 1PS76SB17 1PS79SB17

bz

triple isolated

30 4 450 1 1 1PS66SB17
PMBD353
PMBD354 "
1PS70SB82 1PS10SB82
1PS88SB82 1PS66SB82
30 15 340 1 1 1PS70SB84
1PS70SB85

dual c.a.

@ 1PS70SB86

el

" diodes have matched capacitance



Zener diodes Zener diodes

General purpose Zener diodes

types in bold blue represent new products Differences in Zener specification PZU-series in SOD323F, Japanese spec
European spec (e.g. BZX84)
g | | =sw [ =2 | =2 [ =2 |
C
é Configuration Series Package Size (mm) T“y?_
o PZU2.7y 25-29 25-275 2.65-2.9 -
= | | PZU3.0y 2.8-32 2.8-3.05 2.95-3.2 -
e = S e
500 c Eur single 4.8x2.6x0.81 1000 Vz nominal Vz BT —_— — o -
60 3.6575 e BZy85lseiies Japanese spec (e.g. PZU) PZU4.3y 4.01 - 4.48 4.01-421 4.15-4.34 4.28 - 4.48
- 243 dbow2%  sped NZX series SO T o e T e T
250 single ﬁ/ 4.25x1.85x0.56 400 PZU5.6y 531-592 531-555 549-573 567 -5.92
e 2.4~75 B.C Bl o BZX79 series PZU6.2y 5.86 - 6.53 5.86-6.12 6.06 - 6.33 6.26 - 6.53
‘ : SOT223 (SC.73) PZU6.8y 6.47-7.14 647-673 6.65-6.93 6.86-7.14
PZU7 5y 7.06-7.84 7.06-7.36 7.28-7.6 7.52-7.84
400 40 2.4~75 © Eur single @ BZV90 series 6.5x3.5x 1.65 1500 PZU8.2y 7.76 - 8.64 7.76 - 8.1 8.02-8.36 8.28 - 8.64
s % ‘ PZU9.1y 8.56 - 9.55 8.56 - 8.93 8.85-9.23 9.15-9.55
p—— Vz nominal Vz PZU10y 9.45 - 10.55 9.45-9.87 9.77 -10.21 10.11 - 10.55
brags5 PZU11y 10.44 - 11.56 10.44 - 10.88 10.76 - 11.22 11.1-11.56
250 40 2.4~75 @ Eur single @ BZVA49 series 45x25x15 1000 PZU12y 11.42-12.6 11.42-11.9 11.74-12.24 12.08-12.6
o @ PZU13y 12.47 - 13.96 12.47 - 13.03 12.91-13.49 13.37 - 13.96
i PZU14y - 2 13.7-143 .
SEIDEVE (WYl PZU15y 13.84 - 15.52 13.84 - 14.46 14.34 - 14.98 14.85 - 15.52
250 40 2.4~75 B, C Eur single E’E}j BZV55 series 35x1.5x15 300 PZU16y 15.37 - 17.09 15.37 - 16.01 15.85 - 16.51 16.35 - 17.09
§ PZU18y 16.94 - 19.03 16.94-17.7 17.56 - 18.35 18.21-19.03
PZU20y 18.86 - 21.08 18.86-19.7 19.52 - 20.39 20.21-21.08
B, C el e @ BZB84 series oz PZU22y 20.88 - 23.17 20.88 - 21.77 21.54 - 22.47 22.23-23.17
200 40 2.4~75 Eur a PZU24y 22.93 - 2557 22.93 - 23.96 23.72-24.78 24.54 - 2557
A B, C . @ BZX84 series 2o 13x 10 250 PZU27y 25.1-28.9 ; : ;
02V Ave . ) PLVAGO0A series SR fiZ050] EERED : : :
250 2 s o8 PZU33y 31-35 - - -
02V Ave dual c.a. @ PLVA2600A series . PZU36y 34-38 - - -
BZX-series, European spec
SOD123F
o
250 0 24-75 c Eur single =7 BZT52H series @ 26x1.6x1.1 830 T [ esw | 2% | s1% NZX-series in SOD27
- | vvw | vw | v ] | vew | | vw [ | vy |
SOT353 (SC-884) BZX84-y2V4 22-26 2.35-2.45 2.37-243 NZX2V4A 23-25 NZX6V2D 6.1-64 NZX14B 13.5-14
BZX84-y2V7 25-29 2.65-2.75 267-273 NZX2V4B 24-26 NZX6V2E 63-66 NZX14C 13.8-14.3
200 40 27~24 B2 Jap dual isolated PZUxDB2 series @ 2.0x1.25x0.95 300 BZX84-y3V0 28-32 2.94 - 3.06 2.97-3.03 NZX2V7A 25-27 NZX6VEA 6.4-67 NZX15A 14.1-14.7
BZX84-y3V3 31-35 3.23-3.37 3.26-3.34 NZX2V7B 26-28 NZX6V8B 6.6-69 NZX158B 14.5-15.1
SOT323 (SC-70) BZX84-y3V6 34-38 3.53-3.67 3.56 - 3.64 NZX2V7C 27-29 NZX6V8C 67-7 NZX15C 14.9-155
BZX84-y3V9 37-41 3.82-3.98 3.86 -3.94 NZX3VOA 28-3 NZX6V8D 69-7.2 NZX15X 14.35 - 15.09
200 40 24515 ¢ Eur dual ca. BZB784 series @ 2.0x1.25x0.95 350 BZX84-y4V3 4-46 4.21-439 4.25-4.35 NZX3VO0B 2.9-3.1 NZX7V5A 7-73 NZX16A 15.3-15.9
BZX84-yAV7 44-5 461-479 4.65-4.75 NZX3VOC 3-32 NZX7V5B 72-7.6 NZX16B 15.7-165
@j SOD323 (SC.76) BZX84-y5V1 48-54 5-52 5.04-5.16 NZX3V3A 31-33 NZX7V5C 73-7.7 NZX16C 16.3-17.1
200 £C e € 12u? lomd oo il BZE[00S BZX84-y5V6 52-6 549 -5.71 5.54-5.66 NZX3V3B 32-34 NZX7V5D 7.5-7.9 NZX18A 169-17.7
p= I - Jap e @; 125 095 200 BZX84-y6V2 58-66 6.08-6.32 6.13-6.27 NZX3V3C 33-35 NZX7V5X 7.07-7.45 NZX18B 17.5-18.3
BZX84-y6V8 6.4-7.2 6.66-6.94 6.73-6.87 NZX3V6A 34-36 NZX8V2A 7.7-8. NZX18C 18.1-19
250 40 2.4~75 B C Eur single BZX384 series BZX84-y7V5 7-79 7.35-7.65 7.42-7.58 NZX3V6B 35-37 NZX8V2B 7.9-83 NZX20A 18.8-19.7
24~36  B,B1,B2,B3  Jap D PZUxBA series BZX84-y8V2 77-87 8.04-8.36 8.11-8.29 NZX3V6C 36-38 NZX8V2C 8.1-85 NZX20B 19.5-20.4
200 %0 100 c o B7X100A g BZX84-y9V1 85-9.6 8.92-9.28 9-92 NZX3V9A 37-39 NZX8V2D 83-87 NZX20C 202-212
BZX84-y10 9.4-10.6 9.8-10.2 9.9-10.1 NZX3V9B 38-4 NZX9VIA 85-8.9 NZX22A 209-219
250 20 24~36 B, B1,B2B3 Jap single PZUxB series @ 1.7 x1.25x0.7 550 BZX84-y11 10.4-11.6 10.8-11.2 10.8-11.11 NZX3V9C 3.9-4.1 NZX9V1B 87-9.1 NZX228B 21.6-226
2.4~75 B,C B e BZX84J series BZX84-y12 11.4-12.7 11.8-12.2 11.88 - 12.12 NZX4V3A 4-42 NZX9VIC 89-9.3 NZX22C 223-233
o663 BZX84-y13 12.4-14.1 12.7-13.3 12.87 - 13.13 NZX4V3B 41-43 NZX9VID 9.1-95 NZX24A 22.9 - 24
BZX84-y15 13.8-15.6 14.7-15.3 14.85 - 15.15 NZX4V3C 42-44 NZX9V1E 93-9.7 NZX24B 23.6-247
200 40 2.4~15 c Eur dual c.a. @ BZB984 series 1.6x1.2x0.55 350 BZX84-y16 15.3-17.1 15.7-16.3 . NZX4V3D 43-45 NZX10A 95-9.9 NZX24C 24.3-255
o BZX84-y18 16.8-19.1 17.6-18.4 - NZX4V7A 44-46 NZX10B 9.7-10.1 NZX24X 22.61-2377
SOD523 (SC-79) BZX84-y20 18.8-21.2 19.6 - 20.4 19.8 - 20.2 NZX4V78B 45-47 NZX10C 9.9-10.3 NZX27A 25.2-26.6
BZX84-y22 20.8-233 21.6-224 - NZX4V7C 46-48 NZX10D 10.2-10.6 NZX27B 262-27.6
200 40 2.4~75 B,C Eur single BZX585 series @ 12x0.8x0.6 300 BZX84-y24 22.8-25.6 235-245 - NZX4V7D 47-49 NZXT1A 10.4-10.8 NZX27C 27.2-286
- BZX84-y27 25.1-28.9 265-27.5 2673 - 27.27 NZX5V1A 48-5 NZX11B 10.7-11.3 NZX27X 26.99 - 28.39
: e — BZX84-y30 28-32 29.4-30.6 - NZX5V1B 49-51 NZX11C 109-11.3 NZX30A 28.2-29.6
BL=TE B € S EE esits ~ BZX84-y33 31-35 32.3-337 - NZX5V1C 5.52 NZX11D 1.1-116 NZX308 29.2-30.6
200 0 single 5/ 1.0x06x0.3 20 BZX84-y36 34-38 35.3-367 35.64 - 36.36 NZX5V1D 5.1-53 NZX12A 1.4-11.9 NZX30C 302-31.6
RO ) 2 Jepp - REURELESES BZX84-y39 37-41 38.2-39.8 38.61 - 39.39 NZX5V6A 52.55 NZX12B 11.6-12.1 NZX30X  29.02-30.51
Notes: BZX84-y43 40- 46 42.1-439 42.57 - 43.43 NZX5V6B 53-56 NZX12C 119-124 NZX33A 31.2-32.6
Jap: B selection: app. 5 % V, tolerance, B1, B2, B3 selections: app. 2 % V, tolerance in sequential intervals BZX84-y47 44 - 50 46.1-47.9 = NZX5V6C 54-57 NZX12D 122-12.7 NZX33B 32.2-336
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-y51 48 - 54 50 - 52 50.49 - 51.51 NZX5V6D 55-58 NZX12X 11.44-12.03 NZX33C 33.2-345
Ave: low voltage avalanche regulator diodes BZX84-y56 52 - 60 54.9 - 57.1 - NZX5V6E 5.6-59 NZX13A 12.4-12.9 NZX36A 34.2-357
dual c.a.: dual common anode BZX84-y62 58 - 66 60.8 - 63.2 - NZX6V2A 57-6 NZX13B 12.6-13.1 NZX36B 353-36.8
BZX84-y68 64-72 66.6-69.4 - NZX6V2B 58-6.1 NZX13C 129-13.4 NZX36C 36.4-38
BZX84-y75 70-79 73.5-765 74.25-75.75 NZX6V2C 6-63 NZX14A 13.2-13.7 NZX36X 35.36 - 37.19




Switching diodes Switching diodes

General purpose switching diodes < |00V

o Twm @ 4 4 & 4 4 8 & 4L 4 49 &

425x1.85x0.563.04x1.6x055 35x15x15 29x13x1.0 29x13x1.0 26x1.6x1.1 20x1.25x0.9520x1.25x0.951.7x1.25x0.95 1.7x1.25x0.7 1.6x1.2x0.55 1.6x0.8x0.77 1.2x08x0.6 10x0.6x05 1.0x0.6x0.5
500 500 500 250 250 830 200 300 400 550 180 170 500 250 250

50 1 50 100 50 4 @ BAL74

soD27 SOD68 SOD8OC SOT23 SOT1438 | soD123F | SOT323 SOT363 | SOD323 | SOD323F | gorees SOT416 | SOD523 | gopgsy | SOT883
(DO-3 (DO-34) (MiniMelf) (SC-70) (SC-88) (SC-76) (SC-90) (SC-75) (SC-79) (SC-101)
Package

I, max (nA)

70 1 50 1000 70 4 BAL99

1N4531

75 1 50 1000 75 4 EI’ BAS28

1 100 5000 75 4 BAS32L

@ BAWS6 BAWS6W BAWS6T BAW56M
90 1 50 500 80 4 Y ¥ BAWS56S
oog

BAV756S

1 10 25 20 4 1N4148

braods.

EE':' BAS16H BAS316 BAS16J

bragas.

@ BAS16 BAS16W BAS16T

EEI:' BAS516 BAS16L
100 !l:l BAST6VY BAST6VV

@ BAV70 BAV70W BAV70T BAV70M

S BAV70S

@ BAV99 BAVIIW

iy BAV99S

o

13



Switching diodes

General purpose switching diodes > 100V

SOD27 SOD80C SOT457
(DO-35) (MiniMelf) (SC-74)
Package

types in bold blue represent new products

SOT323 SOT363 SOD323 SOD323F SOD523
oz (SC-70) SOITES || oDz (SC-88) (SC-76) (SC-90) (SC-79)

4 4 489 48848

4.25x 1.85 BISPES) 29x1.5 29x13 2.0x1.25 29x1.3 26x1.6 2.0x1.25 1.7 x1.25 1.7 x1.25 1.2x0.8
x0.56 x 1.5 x 1.0 x 1.0 x 0.95 x 1.0 x 1.1 x 0.95 x 0.95 x0.7 x 0.6
500 300 500 250 350 250 830 300 400 550 500

150 1 100 100 200 50 EEIH BAV20
EE':' BAV21 BAV103 BAS21H BAS321
o

@ BAS21 BAS21W

BAV23

]
e

200 1 100 100 200 50 @ BAV23A  BAS21AW
A

BAV23S BAS21SW

!::’ BAS21VD
g
EEIH BAS21J BAS521
/]
300 11 100 150 250 50 @ BAS101S

BAW101

BAW101S

Switching diodes

Controlled avalanche switching diodes

SOT143B

SOT23
Package

29x13x10 29x13x10

60 1 200 100 9 600 25 6 !II BAS56
1]
9% 1 200 100 10 600 35 50 @ BAS31

@ Basas

Low leakage current switching diodes

SOD8OC SOD68 SOT323 SOD323 SOD523
(MiniMelf (DO-34) SO SeiDie (5C-70) (SC-76) (5C-79)
Package

@ e 4 8 4 & 49

S|ze(mm 35x15x15 3.04x1.6x055 29x13x1.0 26x1.6x11 20x125x0.95 1.7x1.25x095 1.2x0.8x0.6
300 500 250 830 250 400 500
J<t
D - BAS116 BAS116H BAS416 BAS716
bra036
[1
f/g\ BAV199 BAV199W
|
braga1
75 1 10 5 3
[
%g\ BAW156
|
bratas
[
f/x& BAV170
|
bravis
1
125 1 100 1 1.5 typ L BAS45AL BAS45A

bra036

15



ESD protection diodes

ESD protection diodes for high-speed data rates

0.9 5
2.9 5
2
1
5.5
1.8

10

12

g

0.1

0.1

“onfiguration ‘

Type

PESD5VOX2BT

PESD5VOU2BT

PESD5VOU2BM

PRTR5VOU2X

PRTRSVOU2AX

types in bold blue represent new products

‘ Package

Size (mm)

29x13x1.0

1.0x0.6x0.5

29x1.3x1.0

ESD protection diodes

ESD protection diodes for high-speed data rates

types in bold blue represent new products

3 3
typ (pF) max (kV) max (pA)

protected lines e ‘ P ‘ e ()

Number of ‘ C iy ESD rating " ‘ |

SOT457 (SC-74)

PRTR5VOU2D & 29x1.5x1.0

SOT886
(XSONé)

H

PRTR5VOU2F 1.45x1.0x0.5

[

PRTR5VOU2K

SOT891
I 2.9 st

1.0x1.0x0.5

SOT886

i (XSON6)
I PESD5VOU4BF @ 1.45x1.0x0.5

OT665

PESD5VOU4BW @ 1.6x1.2x0.55

soTess g
PESD5VOUSBF ~ (XSON®) 5’ & 1.45x1.0x0.5

C

] SOT666
ﬁ% PESD5VOUSBV 1.6 x1.2x0.55

3.0x3.0x1.1

0

Q

[

wv
o~

SN

SOT552
(TSSOP10)

-

"acc. to IEC 61000-4-2 (contact discharge)
2 Value is specified at V, (V)

ESD protection diodes for automotive applications

Nunr of -
Bl lines t\{,t ‘F,F) v(rv\ r i ) ES”E) " /‘nr\ : - Veum Configuration Type Package Size (mm)
k al Yp P ) e ) )
11 24 200 23 0.05 24 PESD1CAN SOT23
P 25 24 230 30 0.01 24 PESD2CAN 29x13x1.0
119 24 200 23 0.05 24 PESD1FLEX

Y 8/20 ps surge pulse acc. to I[EC 61000-4-5 2 acc. to IEC 61000-4-2 (contact discharge) 2 f=5MHz;V, =0V

17

(7]
| .
()
<
)
(O]
(O]
o
O
c
(o]
"
(O]
O
i)
@)




ESD protection diodes ESD protection diodes

ESD protection diodes for general purpose interfaces ESD protection diodes for general purpose interfaces

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

Number of Number of
protected lines Cine Veww R ESD rating ? . " Size protected lines @ Vew ESD rating ? A/ : . Size
uni- bi- - ‘(pF) (F\/sM o w) max (k) Configuration Type Package i) uni- ] (FV)M P max (kV) (W' Configuration Type Package (Gl
directional directional
33 150 PESD3V3S1UL SOD323
PESD5VOV1BA S 1.7 x 1.25 x 0.95
150 5 150 30 1 5 PESD5VOSTUL S :
SOD882
38 12 150 30 0.05 12 PESD12VS1UL
‘ T b SOD523
34 3.3 45 30 0.3 3.3 PESD3V3L1UL 1.0x 0.6 x 0.5 1 12 5 50 25 0.1 5 e PESD5VOV1BL (5C-79) 12x08x0.6
ﬁ =
32 15 150 30 0.05 15 PESD15VSTUL @
25 5 42 30 0.1 5 PESD5VOL1UL SolEkz
PESD5VOV1BB 5 1.0x0.6x0.5
23 24 150 23 0.05 24 PESD24VS1UL ~
207 33 330 30 2 33 PESD3V3S1UB 207 33 330 30 2 33 PESD3VAS2UAT
152 5 260 30 1 5 PESDSVOSTUB 152 5 260 30 1 5 o PESDSVOS2UAT
i
& 12 e & 05 2 HESDIAYIUE 38 12 180 30 0.05 12 L PESDI2VS2UAT
o2 1 160 e oS 1 dels FEDEIE 32 15 160 30 0.05 15 . PESD15VS2UAT
N
23 24 160 23 0.05 24 | PESD24VS1UB 23 24 160 23 005 2 po PESD2AVS2UAT SOT23
SOD523 29x13x1.0
229 2.5 260 30 6 2.5 PESD522.5 5C.79) 207 3.3 330 30 2 33 PESD3V352UT @
1 172 33 260 30 0.05 33 PESD5Z3.3 @ 12x0.8x0.6 152 5.5 260 30 1 525 PESDSV2S2UT
& 9 el =0 Qs g HEDEZED 38 12 180 30 1 12 PESD12VS2UT
& © 1 <0 0] © FEDEZY 32 15 160 30 1 15 - PESD15VS2UT
& 7 1Y =Y 0] 7 HEDEZ0 23 24 160 23 1 24 | PESD2avsaUT
2 1
35 2 200 30 0] 2 DR 200 33 150 30 3 33 - PESD3V352UQ
34 33 45 30 0.3 33 PESD3V3L1UB 150 5 150 30 03 5 — PESDSVOS2UQ  SOT663
25 5 42 30 01 5 RESDSYOLTUB 38 12 150 30 0.03 12 PESD12V52UQ 1.6x 1.2 % 0.55
£ 8 L S & € il I 32 15 150 30 0.05 15 PESDI5VS2UQ
160 12 600 30 0.1 12 PESD12VS1UA (SC-76)
17 125 x 0,95 23 24 150 23 0.05 24 PESD24VS2UQ
34 33 45 30 0.3 33 PESD3V3L1UA @ 13 5 70 20 0.09 4 PESD5VOL2UU (SS(():T73§)3
- 2x1.25x0.95
= 8 e s o g (RIS 34 6 60 30 0.018 43 PESD6VOL2UU @
SOD323F
SOT883
480 5 890 30 4 5 PESD5V0S1UJ (SC-90) 22 3.3 30 15 0.3 3.3 , PESD3V3L2UM (5C-101)
@ 175 125507 zfj}fa g 1.0x0.6x0.5
160 12 600 30 0.1 12 PESD12VS1UJ ” 5 - . O 5 vmost A i/
SOD323
(SC-76) 35 5 120 30 0.1 5 PESD5V0S2BT
PESD5V0S1BA 1.7 x 1.25 x 0.95
@ 101 33 350 30 2 3.3 e PESD3V3L2BT
KB
75 5 350 30 1 5 | PESD5VOL2BT sor23
SOD523 2 e 29x13x1.0
(SC-79) 19 12 200 30 0.05 12 PESD12VL2BT
35 5 120 30 0.1 5 PESD5V0S1BB 12x08x0.6 a5t
16 15 200 30 0.05 15 PESD15VL2BT
s SOD882 11 24 200 23 0.05 24 PESD24VL2BT
SOT891
1 e PESDSVOSTBL Q 0506 5 05 13 3.3 14 10 2 33 PESD3V3V4UK
] 12 5 20 10 1 5 2,4 1s  PESD5VOVAUK §§/ 1.0x1.0x0.5
-t S
101 33 500 30 2 3.3 PESD3V3L1BA 6.5 9 25 10 0.5 9 Coaan7 PESD9V3V4UK ‘
& > 200 30 ! > PESDOVOLTBA S(socD %)3 22 3.3 30 20 0.3 33 PESD3V3LAUF
16 5 30 20 0.025 5 PESDSVOLAUF
19 12 200 30 0.05 12 PESD12VL1BA 1.7 x 1.25 x 0.95 4 3 SO
16 15 200 30 0.05 15 PESD15VL1BA 15 3.3 16 10 0.3 3.3 1R PESD3V3VAUF  (XSONO)
2 5 &5 1.45x 1.0 x 0.
11 24 200 23 0.05 24 PESD24VL1BA 12 5 16 10 0.025 5 o ral gl s PESD5VOVAUF :../ 5x1.0x0.5
£
18/20 ps surge pulse acc. to IEC 61000-4-5 2 acc. to IEC 61000-4-2 (contact discharge) 215 33 200 30 08 33 et PESD3V3SAUF
165 5 200 30 0.2 5 PESD5VOS4UF

" 8/20 ps surge pulse acc. to |[EC 61000-4-5 2 acc. to IEC 61000-4-2 (contact discharge)



ESD protection diodes TVS diodes

ESD protection diodes for general purpose interfaces TVS diodes, 400 W

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

prgtl;rstzzrnf:es c v P ESD rating 2 v S ) Fonr () Vo typ (V) | VermaX [ Size P
uni- . (V)M ma;p(W) max (V) R & Configuration Type Package Size (mm) (10/1000 ps & @V V) SR@YF V) I (MA) (R’) Type Package (o) (m%
directional waveform) < @l
3 . 8 2 3 BZA456A . 5 ; 5.6 6 10 438 PTVS3V3S1UR
4 . 8 0.7 4 BZA462A 5 6.7 7 10 435 PTVS5V0S1UR
37 14 _ 8 0.075 14 BZA418A 6 5 400 6.67 7.02 7.37 10 10.3 38.8 PTVS6VOST1UR
= = ) 2 o = esile ) 6.5 5 250 7.22 7.6 7.98 10 1.2 35.7 PTVS6V5S1UR
215 33 200 30 0.8 33 PESD3V354UD SOk 29x15x1.0 ! £ 100 448 E2 ge L0 2 233 RIVSIVOSIOR
| 5] (SC-74) 75 0.2 50 8.33 8.77 9.21 1 12.9 31.0 PTVS7V5S1UR
163 > 200 30 02 > Glelsis PESDSVOSAUD 8 0.03 25 8.89 9.36 9.83 1 13.6 29.4 PTVS8VOS1UR
e 12 200 £0 o 12 FEDAYEAID % 8.5 0.01 10 9.44 9.92 10.4 1 14.4 27.8 PTVS8V5S1UR
60 15 200 30 0.01 15 o PESD15VS4UD 9 0.005 5 10 10.55 1.1 1 15.4 260  PTVS9VOS1UR
45 24 200 23 0.01 24 PESD24VS4UD 10 0.005 2.5 1.1 1.7 12.3 1 17 23.5 PTVS10VS1UR
200 3 . 8 2 3 BZA856A 1 0.005 25 12.2 12.85 135 1 18.2 22.0 PTVS11VS1UR
165 4 5 8 0.7 4 BZA862A 12 0.005 25 133 14 14.7 1 19.9 20.1 PTVS12VS1UR
145 4.3 _ 8 0.2 4.3 BZA868A 13 0.001 0.1 14.4 15.15 15.9 1 21.5 18.6 PTVS13VS1UR
= pr= ) 7 e pr= p— 14 0.001 0.1 15.6 16.4 17.2 1 232 17.2 PTVS14VS1UR
n . s - . . - 5 r—— SOT353 15 0.001 0.1 16.7 17.6 185 1 24.4 16.4 PTVS15VS1UR
(5C-884) 16 0.001 0.1 17.8 18.75 19.7 1 26 15.4 PTVS16VS1UR
& 4 Z 8 03 4 BEABG2AL 20x1.25x0.95 17 0.001 0.1 18.9 19.9 20.9 1 27.6 14.5 PTVS17VS1UR
e 48 - 8 Gy 48 R 18 0.001 0.1 20 21 22.1 1 292 137 PTvsisvsiR  soD1zaw 26X 17 g00
22 3.3 30 20 0.3 3.3 Oj<bHs)  PESD3VALAUG 400 20 0.001 0.1 222 23.35 24.5 1 324 123 PTVS20VS1UR o
16 S 30 20 0.025 5 - PESDSVOLAUG 22 0.001 0.1 24.4 25.6 26.9 1 355 11.3 PTVS22VS1UR @
15 33 16 10 0.3 33 PESD3V3VAUG 24 0.001 0.1 26.7 28.1 295 1 38.9 10.3 PTVS24VS1UR
12 5 16 10 0.025 5 EREPHA oecnsvovaus 26 0.001 0.1 289 304 319 1 421 9.5 PTVS26VS1UR
107 3 ) 8 1 3 mez1s BZAI56A 28 0.001 0.1 31.1 32.8 34.4 1 454 8.8 PTVS28VS1UR
o p - 7 o5 p p—— 30 0.001 0.1 333 35.1 36.8 1 48.4 8.3 PTVS30VS1UR
28 43 - 8 001 3 B7A%68A SOT665 33 0.001 0.1 36.7 38.7 40.6 1 53.3 7.5 PTVS33VS1UR
22 33 30 20 0.3 33 PESD3V3L4UW @ 1.6x1.2x0.55 36 0.001 01 40 421 442 ! 281 69 FTVS36VSTUR
40 0.001 0.1 44.4 46.8 49.1 1 645 6.2 PTVS40VS1UR
L 2 S0 20 G0zD 8 HEDBLAY 43 0.001 0.1 47.8 503 52.8 1 69.4 58 PTVS43VS1UR
15 33 16 10 03 33 PESD3V3VAUW 45 0.001 0.1 50 52.65 55.3 1 72.7 55 PTVS45VS1UR
12 5 16 10 0.025 5 PESDSVOVAUW 48 0.001 0.1 53.3 56.1 58.9 1 77.4 5.2 PTVS48VS1UR
SOT457 51 0.001 0.1 56.7 59.7 62.7 1 82.4 4.9 PTVS51VS1UR
4 48 5 B 15 0.01 5 o % BZA408B ('74 29%15x%1.0 54 0.001 0.1 60 63.15 66.3 1 87.1 4.6 PTVS54VS1UR
JELL 58 0.001 0.1 64.4 67.8 712 1 93.6 43 PTVS58VS1UR
poe a3 p = Py a3 EEVERAUD 60 0.001 0.1 66.7 70.2 73.7 1 96.8 4.1 PTVS60VS1UR
165 s 200 30 02 s [Ha—+He] PESD5VOSSUD S(Sg‘;i; 64 0.001 0.1 71.1 74.85 78.6 1 103 3.9 PTVS64VS1UR
73 12 200 30 0.01 12 E—#HE pespravssub 29x15x1.0
60 15 200 30 0.01 15 Lh<——H 4] PESD15VS5UD @ H
45 24 200 23 0.01 24 et PESD24VS5UD TVS ledeS, 24 W / 40 W types in bold blue represent new products
22 33 25 20 0.2 33 = PESD3V3L5UK  SOT891 :~ 10x10x05 Number of
5 4 16 5 25 20 0.1 5 ; N ; : PESD5VOL5UK E’ protected lines C P, ESD ) ESD : oy .. Size
22 33 30 20 0.2 33 olealogl,  PesD3VBISUF  SOTBE6 ﬁ — ; - max (W) rat'n(S?(V) ratma v | max (LA Configuration Type Package (il
16 5 30 20 0.1 5 006aaa159 PESD5VOL5UF UEONE) ?.:/ 149 X10X08 directienal i s
22 3.3 25 20 0.3 3.3 PESD3V3L5UY SOT363 210 24 16 30 5 3 MMBZ5V6AL
16 5 25 20 0.025 5 pEsDSVOLSLY ) @ 20125095 170 2 16 30 05 3 MMBZ6V2AL
22 33 25 20 0.3 33 PESD3V3L5UV  SOT666 150 24 16 30 05 45 MMBZ6V8AL
16 5 25 20 0.025 5 PESD5VOLSUV @ 16x1.2x035 160 24 16 30 03 6 K MMBZ9V1AL
SOT96 135 24 16 30 0.3 6.5 5] MMBZ10VAL
PESDSVOLEUS  (s08) @ 49 x39x1.75 2 1 110 40 16 30 0.2 8.5 MMBZ12VAL
¢ ° 1 ° % 2 0:025 ° SOT505 85 40 16 30 0.05 12 = MMBZ15VAL
‘‘‘‘‘ PESD5VOLSUAS (TSSOPB)@ 3.0x3.0x1.1 : — o123
70 40 16 30 0.05 14.5 MMBZ18VAL
o PESDSVOL7BS (SSOOT;)é @ 49x39x1.75 62 40 16 30 0.05 17 MMBZ20VAL 29x13x1.0
7 7 5 35 20 0.025 5 o % = SOT505 48 40 16 30 0.05 22 MMBZ27VAL
=3 EEDSNES (TSSOPS)@ SR 42 40 16 30 0.05 26 MMBZ33VAL
. 7100 (SS%T2106)3 18 x75 245 110 40 16 30 0.2 8.5 MMBZ12VDL
8 . 100 55 100 6 . 55 i i @ 85 40 16 30 0.1 12 o MMBZ15VDL
ity bespsvosT8U (550583'33290) Q D 5D 2 5 ; 70 40 16 30 0.05 14.5 5 MMBZ18VCL
62 40 16 30 0.05 17 MMBZ20VCL
1 8/20 ps surge pulse acc. to I[EC 61000-4-5 48 40 16 30 0.05 22 . MMBZ27VCL
2 acc. to IEC 61000-4-2 (contact discharge) 42 40 16 30 0.05 26 et MMBZ33VCL

"10/1000 ps acc. to IEC 61643-321
2 MIL-STD-883 (Human Body Model)
3 |EC61000-4-2
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MOSFETs

Small-signal MOSFETs single (N-channel) < 100V

Package

Vos (V) Vos V)
12 8
8
20
12
15
8
12
30 15
20
50 20
55) 13
15
20
60
30

" enhanced thermal capability
2 max values

Vs (th)
min (V)

0.4

0.4
0.45
0.65
0.65

0.4
0.45
0.45
0.45

0.5

0.5

0.5

0.5

0.45
0.45
0.45
0.45
0.4
0.45
0.5
0.5
0.35
0.5

Vs (th)
max (V)

NN NN NN

i WD
(ns)
23
23
23
20
35
35
6.5
14.5
14.5
14.5
25
16
16
16
24
24
22
18
11.5
11.5

11.5
16
16
16
16
12
S8
33
12
8.4
12
12

1.5
18
1

ty typ
(ns)
67
71
71
66
84
84
65
23.5
23.5
23.5
37
17
17
17
35
B5
60
50
22,5
22,5
27
22.5
19.5
19.5
19.5
19.5
27
44
44
21.5
17.8
235
235
36
31
44
4

Q, typ
(nC)
10.1
10.6
10.6
7.4
5.4
5.4

0.89

0.89
5.8
0.72

0.72
131
131
9.9
9.3
0.89

0.89
0.65

0.65
13.8
6.1
6.1
9.4
8.8
9.4
4.6

4.6
24
6,4

1.05
1.05

0.69
0.69

ESD
protection

oV

28
55

32
31
32
35
40
47
74
80

172
20
77

8000

120
2800
2800

780

780

760
2500

780

780
2800

45V
28
23
27
30
56
56
140
250
280
280
31
270
290
290
34
70
38
40
390
400

400 2
400
350
370
370
370
40
38
42
45
49
60
117
120

1902

102

65
120

3800
3800
1100
1100
1100

1200
1200
3800

R, typ (mQ) @V =

25V 1.8V

- 39
- 37
. 39
- 44

77 .
77 .
- 240
- 420
- 460
- 460
44 _
440 .
460 .
460 .
- 54
- 55
- 550
. 580
. 600 2
. 580
520 .
550 -
550 -
550 -
18000 =

MOSFETs

SOT223 (SC-73) TSOPé SOT23

SOT457 (SC-74)

Y 5 < 35165 2.9 x15% 10 29x1.3x10

1700 600 250
PMN28UN
PMN23UN
PMN27UN
PMV30UN "
PMV56XN "
S12302DS
BSH105
PMV31XN "
PMN34LN
PMNS55LN
PMN34UN
PMVA4QUN "
BSH103
PMN40LN
PMN38EN
PMN45EN
PMVA4SEN "
PMN49EN
PMV60EN "
PMV117EN
BSP100
S12304DS
BSP0O30
BSH108
BSN20
PHT11NOSLT
PHT8NOSLT
PHT6NO6LT
PHT6NO6T
2N7002K
PMBF170
2N7002E
2N7002F
2N7002

SOT363 (SC-88)  SOT323 (SC-70)  SOT416 (SC-75)

2,

20x1.25x0.95 2.0x1.25x0.95 1.6x0.8x0.77

300 200 150

PMF280UN

PMR280UN
PMF290XN

PMR290XN
PMF400UN

PMR400UN

PMG370XN

PMF370XN

PMR370XN
PMF3800SN
PMF780SN

PMR780SN

SOT883
(SC-101)

g}

1.0x 0.6 x0.5

250

PMZ250UN

PMZ270XN

PMZ390UN

PMZ350XN

PMZ760SN

23
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MOSFETs MOSFETs

Small-signal MOSFETs single (N-channel) = 100V

SOT223 (SC-73)  SOT89 (SC-62) SOT873

Package %

Size (mm) 6.5x3.5x 1.65 45x25x1.5 3.3x3.3x0.85
P (mW) 1700 1300 1500

tot

R, typ (MQ) @V =

V., (V) V. (V) V‘_Es (th) Vs (th) t, typ t. typ Q, typ ESD.
min (V) max (V) (ns) (ns) (nC) protection 10V 45V 25V 18V
16 1 2 14 73 - - - 200 - - PHT4NQ10LT
20 1 - 3 12 - - - 5000 - -
20 1 2.8 3 12 - - 3500 - - -
100
20 2 4 21 31 - - 200 - - - PHTANQ10T
20 2 4 - - - 57 - - - PHT6NQ10T
30 2 4 10.5 125 7 - 213 - - -
20 0.4 2 10 45 - - 1700 - 3000 - BSP122
200 20 0.8 2.8 6 49 - - 1600 - - - BSS87
20 2 4 18 26 13.3 - 250 - - - PML260SN
220 20 2 4 20.8 24.3 13.2 - 320 - - - PML340SN
240 20 0.8 2 6 47 - - 2800 - 7500 2 - BSP89
250 20 0.8 2 6 47 - - 2800 - - - BSP126
300 20 0.8 2 6 46 - - 3700 - 4800 - BSP130

" enhanced thermal capability
2 max values

Small-signal MOSFETs single (P-channel)

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

Package % @

Size (mm) 6.5x3.5x1.65 45x25x15 29x15x1.0

P, . (mW) 1700 1300 600

tot

Rosen typ (MQ) @V =

Vos v Ves 0 \r::sn (:\}2 rY\Gasx(t?/)) tofn?)lp tn(ngp Q((:\(tl);p proE:Etion
10V 45V 25V 1.8V

8 0.4 - 6.5 65 - - - 80 - 140 BSH207
12 8 0.4 - 6.5 65 - - - 180 - 420

12 0.55 0.95 16 17 10 - - 48 65 - PMNS50XP
% 12 0.55 0.95 28 101 7.6 - - 65 90 -

8 0.4 - 6.5 65 - - - 660 - 1100
30 20 1 2.8 20 50 - - 220 330 - - BSP250

20 1 - 6.5 65 - - 630 890 - -
50 20 0.8 2 8 7 - - 6000 - - -
60 20 1 - 6.5 65 - - 2100 2700 - -
200 20 0.8 2.8 5 20 - - 10000 - - - BSP220
240 20 0.8 2.8 5 20 - - 10000 - - - BSS192
250 20 0.8 2.8 5 10 - - 10000 - - - BSP225
300 20 1.95 2.8 5 15 - - 17000 ? - - - BSP230

" enhanced thermal capability
2 max values

SOT23

29x13x1.0
250

BST82
BSS123

PMV213SN "

SOT23

29x13x1.0
250

BSH205 "

PMV65XP
BSH203

BSH202
BSS84
BSH201
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MOSFETs General purpose bipolar transistors

Small-signal MOSFETs double Single transistors

types in bold blue represent new products

SOT363 (SC-88) SOT23 SOT323 (SC-70)

& 4 4 @&

SOT416 (SC-75)  SOT883 (SC-101)

Package Package
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Size (mm) 20125095 29x13x10  20x125x095 16x08x077  1.0x06x05
P, (MW) 300 P, .(mW) 250 200 150 250
V. (th) V. (th) t typ t.typ Q. typ Roser tyP (MQ) @V = Polarity Veeo (V) 1. (mA) h,, min h,, max f,min (MHz)
Vs (V) Vg (V) Gs GS on off G
min (V) max (V) (ns) (ns) (nC) 10V 45V 25V 18V
: : : 25 100 450 1200 100 PMST5089
8 0.45 1 145 235 0 = 280 . 460 PMGD280UN w 100 110 - 200 450 - 800 100 BC848B BC848W
20
12 05 15 16 17 072 - 290 460 - PMGD290XN 350 900 100 PMST5088
BCW31/ 32
8 0.45 1 1.5 225 0.89 - 400 - 580 PMGD400UN 22 100 110 - 420 220 - 800 100 /33
30 12 05 15 17 19.5 0.65 - 370 550 - PMGD370XN 100 180 - 380 310 - 630 250 BCW60B / C /D
5 0.8 15 17 22 0.35 - 1800 2900 - PMGD8000LN 40 100 120 - 270 270 - 560 100 ZPC;“';:\;QM
60 20 1 - 6 72 1.05 780 1100 - - PMGD780SN BC847/A/  BCBATW/AW/  BC847T/AT/  BC847AM/BM
110 =cxe D= e B/C BW / CW BT/CT /CM
45 100 120 - 380 220 - 630 100 BCXZO/GK/ b
. 110 - 200 220 - 450 100 BCW71/72
MOSFET driver 500 1250 100 PMBT6429 PMST6429
2PD60TART
2PD60TARW
SOT457 (SC-74) 90 - 290 260 - 460 100 - 150 2PD601ARL
NI 50 100 2PD601ASL A
Package 250 650 100 PMBT6428 PMST6428
60 100 110 - 200 220 - 450 100 BCV71/72
P (mW) 400 580 80 100 20 80 60 BSS64
Configurati
TR 5 5.6 50 150 120 - 270 270 - 560 100 ZPC;K;BQQ/ 2PC4617Q /R
B Tri BC817/-16/  BCBI7W/-16W
) 1 \ 45 w00 100 - 250 250 - 600 100 i 5N /A0
1= RS 100 - 160 400 - 600 100 BCX19
Tr2
2PD602AQL
6 — T
L, o 50 500 85-170 170 - 340 140- 180 2PD602ARL ZPD1820A 1
= R e 2PD602ASL
60 500 50 - 100 PMSTA05
Cemtins @l & R1 = R2 (k0) 80 500 100 . 100 PMBTA06 PMSTAQ6
PMD9050D - PMD9010D BCV65 (SOT1438B) 30 100 125 - 220 500 - 800 100 BC858B BC858W
: 2.2 PMD9001D 100 120 - 215 260 - 500 100 BCW29 / 30
General purpose transistors 0.1 0.2 32
47 FIUIDZTOZD 100 180 - 380 310- 630 100 BCW61B/C /D
10 PMD9003D
40 100 120 - 270 270 - 560 100 A
Switching transistors - .
: 0.6 1.0 PMD2001D 2PB709ART
reduced storage time 160 - 290 260 - 460 60-80 2PB709ARL o
2PB709ASL
Low V.., (BISS) transistors - 1.0 20 _ PMD3001D 45 100 180 - 380 310 - 630 100 BCX71H/J /K
Low V._, high h__and | : :
Ceat re NG e 120 - 215 260 - 500 100 BCW69 / 70
BC857/A/  BC857W/AW/  BC857T/AT/  BC857AM/BM
1125 = 4HY 230 =600 [LCC B/C BW / CW BT/CT / CM
Key features MOSFET driver with hardware High-side MOSFET driver 50 100 200 400 100
» Four different configurations output disable function with level shifter function PNP 60 100 120 260 150 BCW89
» Types available with standard, switching and 65 100 125 - 200 250 - 475 100 BCss/a/B  BCSSONIAW  BCBSET /AT
low VCEsat (B|SS) transistors Vee 100 100 30 5 50 BSS63
» Small footprint packages v 50 150 120 - 270 270 - 560 100 ZPA;5/7S"Q/ ZPAF1<7/7S40/
: v ‘ [j i 25 500 100 600 80 BCX18
Key benefits . = vow o | o) [ 100.- 250 250 - 400 % BC8O7/-16/  BCBO7W /-16W
» Reduced component count e oE s Lm S S 45 500 25 /-40 /-25W / -40W.
gl " 02 Ho
» Smaller end products op e 1 T 100 £00 80 ESAl
50 500 85-170 170 - 340 100 - 140 AATAGL, iz
:t yacos 2PB710ASL R/S
Key applications 60 500 100 - 50 PMSTASS5
» MOSFET driver 80 500 100 - 50 PMBTAS6 PMSTA56

» Bipolar power transistor driver
» Push-pull driver
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General purpose bipolar transistors General purpose bipolar transistors

Double transistors High voltage transistors

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

(SC-73) (SC-62) (SC-74) (SC-70)
Package
Package 4@ @
Size (mm) 29x1.5x1.0 2.0x 1.25 x 0.95 1.6 x 1.2 x 0.55 | \ g

SOT223 SOT89 SOT457 SOT23 SOT323

P, (mW) 600 300 300 65x35x1.65 45x25x1.5 29x15x1.0 29x13x1.0 2.0x1.25x0.95
Polarity Vo V) 1. (mA) h,, min h,, max f. min (MHz) P,.(mW) 1700 1300 600 250 200

40 100 120 450 100 PUMX1 PEMX1 Polarity Vo (V) 1. (mA) hg; min hg; max f. min (MHz)
45 100 200 450 100 BC847BS BC847BV 80 100 20 _ 60 BSS64

NPN 65 100 110 450 100 BC846S 140 100 60 250 100 PMBT5550 PMST5550
S0 150 120 560 100 PUMX2 160 300 80 250 100 PMBT5551/BSR19A  PMST5551
45 500 160 400 80 BC817DS 250 100 50 - 60 BF722 BF622 BF822
40 100 120 450 100 PIMT1 PUMT1 PEMT1 NPN 50 _ 60 BF720 BF620 BF820 BF820W

oNP 45 100 200 450 100 BC8578S BC857BV =00 co 40 - 50 PZTA42 PXTA42 PMBTA42 PMSTA42
65 100 110 450 100 BC856S 350 100 40 - 70 BSP19 BST39
45 500 160 400 80 BC807DS 400 300 50 200 20 PZTA44 PMBTA44
40 100 120 450 100 PUMZ1 PEMZ1 o - 30 . 50 BSS63
45 100 200 450 100 BC847BPN BC847BVN 50 ) 60 BF723

NPN/PNP 50 100 120 560 100 PIMZ2 PUMZ2 PNP 250 100 50 ) 60 BF623 BF823
12 500 200 - 250/100 PEMZ7 50 _ 60 BF621 BF821
45 500 160 400 100780 ECI7DIN £l i 40 - 50 PZTA92 PXTA92 PMBTA92 PMSTA92
2 x NPN 300 100 40 - 50 PMBTA42DS

Single and double switching transistors

types in bold blue represent new products LOW nOise tranSistorS
SOT223 SOT89 SOT23 SOT323 SOT363 SOT666 SOT883
(SC-73) (SC-62) (SC-70) (SC-88) SC-101)

(
Package ZEF
65x35 45x25 2.0x1.25 2.0x1.25 1.0x0.6
Size (mm 29x1.3x1.0 1.6x 1.2 x0.55

SOT23 SOT323 (SC-70)

Package

Polarity V. (V) I, (mA) h,, min h, max (f'{nﬂ:;:) t,, (ns) Polarity Veeo V) 1. (mA) NF max (dB) h., min h.. max f. min (MHz)
200 450 100 BC8498B BC849BW
2 100 2l 20 200 20 B2 s e 4 420 800 100 BC849C BCB49CW
40 100 100 300 ;gg 122000 -~ FMB53904 PMISS3904 NI 200 450 100 BC8508 BC850BW
g filezzen 5 fle® 8 420 800 100 BC850C BC850CW
15 200 40 120 500 20 PMBT2369 PMST2369 — = = v prvr—
- w0 20 100 20 20 - r\:hr\/lABBTT;:g: S PMBT3904YS  PMBT3904VS  PMBT3904M 30 100 4 — — — S e
AP 220 475 100 BC860B BC860BW
30 600 100 300 250 250 PMBT2222 PMST2222 45 100 4 o — = TR T
250 250  PzT4dol  PXT4401 PMBT4401 PMST4401
40 600 100 300 MMBT2222A
300 250
PZT2222A PMBT2222A  PMST2222A
40 800 100 300 300 250 BSR14 Darlin gton transistors
40 100 100 300 150 700 PMBS3906 PMSS3906
MMBT3906 PMBT3906YS  PMBT3906VS  PMBT3906M T y
20 200 100 300 250 300 SOT223 (SC-73) SOT89 (SC-62) SOT23
PMBT3906 PMST3906
350 | PZT4403  PXT4403 PMBT4403 PMST4403 Package
PNP 40 600 100 300 200
365 PMBT2907
300 PMST2507A 6.5x3.5x 1.65 45x25x%15 29x1.3x1.0
60 600 100 300 200 sos BSR16 P_(mW) 1700 1300 250
PZT2907A  PXT2907A  PMBT2907A = Vo, ) I (mA) b, min £ typ (MHz)
NPN/PNP 40 200 100 300 3000250  250/300 PMBT3946YPN  PMBT3946VPN 10000 125 PMBTALS
30 500 125 PZTA14 PXTA14 PMBTA14
20000
220 BCV29 BCV27
NPN 45 1000 2000 200 BSP50 BST50
“ 500 10000 220 BCV49 BCVA47
1000 2000 200 BSP51 BSTS1
80 1000 2000 200 BSP52 BST52
125 PMBTAG4
30 500 20000
220 BCV28 BCV26
o 45 1000 2000 200 BSP6O BST60
‘0 500 10000 220 BCV48 BCV46
1000 2000 200 BSP61 BST61

80 1000 2000 200 BSP62 BST62



General purpose bipolar transistors

Matched pair transistors

SOT143B

Pyoe (MW) 250

Package

Polarity \(\CIE)O (rrIﬁA) r::; r:::x hr::z/ vas(1m' v‘;asz
30 100 110 800 07" n.a. BCV61/A/B/C Y
09" 2 BCM61B "
45 100 200 450 0.95 2
NPN 0.98 2
Configuration
30 100 100 800 0.7 " n.a. BCV62/A/B/C Y
09" 2 BCMé62B "
45 100 200 450 0.95 2
0.98 2
PNP 65 100 200 450 0.9 2
[1 11
Configuration
LT O

brat26

1
1’ Ie2

Key features

» 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

Key benefits

» Improved performance of current mirror and differential
amplifier circuits

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

» Simplified board layout (PMP series)

» Eliminates the need for costly additional trimming

Key applications

» Current mirrors

» Differential and instrumentation amplifiers
» Logarithmic amplifiers

» Comparators

30

types in bold blue represent new products

SOT457 SOT353 SOT363 (SC-88) SOT666
(SC-74) (SC-88A)
29x15 20x1.25x
1.0 095 2.0x1.25x0.95 1.6 x1.2x0.55
380 300 300 300
BCM847DS BCM847BS BCM847BV
PMP4501G PMP4501Y PMP4501V
PMP4201G PMP4201Y PMP4201V
Hn B'?{ E' :i
[] E. OT [ T .
BCM857DS BCM8578BS BCM857BV
PMP5501G PMP5501Y PMP5501V
PMP5201G PMP5201Y PMP5201V
BCM856DS BCM856BS
6 []s []e [5] [4] 6 []s []a [6] [5] [+] 6 [1s []a [e] [5] [4]
o o o o © o
HHB TEHE H H. H DRERE! H. H. H [Tl ]
o ozt ot rerE — e
Differential amplifier
Vece
R4 R5
OUT+ OUT-
IN+ al Q2 IN-
R1 R2
R3
-V,
ee bras56
Current mirror
Vee
R1
lout
Tr1 Tr2
bra184

General purpose bipolar transistors

Medium frequency transistors

SOT23 SOT323 (SC-70)
Package ‘@ gﬁ
29x13x1.0 2.0x1.25x095
P (mW) 250 200
Polarity Veeo V) 1. (mA) h.. min h, max  f typ (MHz)
15 100 40 . 500 BF570
25 40 85 > 275 BFS20 BFS20W
DAY & 30 65 225 260 BFS19
40 25 67 220 380 BF840
30 25 25 50 250 BF824 BF824W
AP 40 25 50 - > 325 BF550
Schmitt trigger

SOT143B
29x1.3x1.0
Pyo (MW) 250
Polarity Veeo (V) TR1 Vo (V) TR2 1. (mA) h, min h,, max Ve tYP (MV)
NPN 30 6 100 110 800 250 BCV63 /B
PNP 30 6 100 220 475 250 BCV64B
Key features Schmitt trigger
» Low current (max. 100 mA)
» Low voltage (max. 30 and 6 V)
R R
Key benefits Cf] [l] ¢
» Reduced component count and pick-and-place costs 1 R1 2
» Smaller designs '
N Vot ot
Key applications R A hkTR1
» General purpose switching and amplification 3 R2 3
» Schmitt trigger applications 4 4
Vi mgdg29
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Resistor-equipped transistors (RETs)

RETs 100 mA single

Package

Size (mm)
P... (mW)

Vo V) I (mA) Configuration
—
RI
—
L2
= =
MSE185
50 100

R

0
Jﬂ
I

MSE187

Package

Size (mm)
P... (mW)

Veeo V) Ic (mA) Configuration
=
RI
{1
[ 2
= =
MSE185
50 100

=
RI

= =

MSEI87

R1 (kQ)

R1 (kQ)

100

100

R2 (kQ)

R2 (kQ)

SOT23
29x13x1.0
250
NPN PNP
PDTA113ET
PDTC123ET PDTA123ET
PDTC143ET PDTA143ET
PDTC114ET PDTAT14ET
PDTC124ET PDTA124ET
PDTC144ET PDTA144ET
PDTC115ET PDTA115ET
PDTA113ZT
PDTC123YT PDTA123YT
PDTC123JT PDTA123JT
PDTC143XT PDTA143XT
PDTC143ZT PDTA143ZT
PDTC114YT PDTA114YT
PDTC124XT PDTA124XT
PDTC144VT PDTA144VT
PDTC144WT PDTA144WT
PDTC123TT PDTA123TT
PDTC143TT PDTA143TT
PDTC114TT PDTA114TT
PDTC124TT PDTA124TT
PDTC144TT PDTA144TT
PDTC115TT PDTA115TT
SOT416 (SC-75)
1.6 x0.8x0.77
150
NPN PNP
PDTA113EE
PDTC123EE PDTA123EE
PDTC143EE PDTA143EE
PDTC114EE PDTA114EE
PDTC124EE PDTA124EE
PDTC144EE PDTA144EE
PDTC115EE PDTA115EE
PDTA113ZE
PDTC123YE PDTA123YE
PDTC123JE PDTA123JE
PDTC143XE PDTA143XE
PDTC143ZE PDTA143ZE
PDTC114YE PDTA114YE
PDTC124XE PDTA124XE
PDTC144VE PDTA144VE
PDTC144WE PDTA144WE
PDTC123TE PDTA123TE
PDTC143TE PDTA143TE
PDTC114TE PDTA114TE
PDTC124TE PDTA124TE
PDTC144TE PDTA144TE
PDTC115TE PDTA115TE

SOT323 (SC-70)

20x1

NPN

PDTC123EU
PDTC143EU
PDTC114EU
PDTC124EU
PDTC144EU
PDTC115EU

PDTC123YU
PDTC123JU
PDTC143XU
PDTC143ZU
PDTC114YU
PDTC124XU
PDTC144VU
PDTC144WU
PDTC123TU
PDTC143TU
PDTC114TU
PDTC124TU
PDTC144TU
PDTC115TU

.25x0.95
200

PNP

PDTA113EU
PDTA123EU
PDTA143EU
PDTA114EU
PDTA124EU
PDTA144EU
PDTA115EU
PDTA113ZU
PDTA123YU
PDTA123JU
PDTA143XU
PDTA143ZU
PDTA114YU
PDTA124XU
PDTA144VU
PDTA144WU
PDTA123TU
PDTA143TU
PDTA114TU
PDTA124TU
PDTA144TU
PDTA115TU

SOT883 (SC-101)

&

1.0x

NPN

PDTC123EM
PDTC143EM
PDTC114EM
PDTC124EM
PDTC144EM
PDTC115EM

PDTC123YM
PDTC123JM
PDTC143XM
PDTC143ZM
PDTC114YM
PDTC124XM
PDTC144VM
PDTC144WM
PDTC123TM
PDTC143TM
PDTC114TM
PDTC124TM
PDTC144TM
PDTC115TM

0.6 x0.5
250

PNP

PDTA113EM
PDTA123EM
PDTA143EM
PDTA114EM
PDTA124EM
PDTA144EM
PDTA115EM
PDTA113ZM

PDTA123YM

PDTA123JM

PDTA143XM
PDTA143ZM
PDTA114YM
PDTA124XM
PDTA144VM
PDTA144WM
PDTA123TM
PDTA143TM
PDTA114TM
PDTA124TM
PDTA144TM
PDTA115TM

RETs 100 mA double

SOT457 (SC-74)

Package

Size (mm) 29x1.5x1.0
P, (mW) 600
Vo V) I (mA) R1 (kQ) R2 (kQ) NPN/NPN  NPN/PNP

2.2 2.2
4.7 4.7

- 10 10 PIMD3
22 22 PIMD2
47 47
100 100
2.2 47
4.7 10

50 100 4.7 47

R1 = R2 10 47 PIMH9
22 47
47 22

47/2.2 47/47

2.2 -
4.7 -

Only R1 10 -
22 -
47 -

RETs 500 mA

Package

Veeo V) I (mA) R1 (kQ)
R1=R2 ;2
> >0 R1 = R2 ;(2)
Only R1 2:2

LowV

CEsat

(BISS) RETs

Package

P, (mW)
Polarity Vo (V) I (MA) R1 (kQ)
1
R1=R2
22
NPN 40 600 ;
R1 #R2
22
1
R1=R2
22
PNP 40 600 ;
R1 % R2
22

NPN/NPN
PUMH20
PUMH15
PUMH11
PUMH1
PUMH2
PUMH24
PUMH10
PUMH18
PUMH13
PUMH9
PUMH16
PUMH17

PUMH30
PUMH?7
PUMH4

PUMH19

PUMH14

R2 (kQ)
1.0
2.2
10
10

R2 (kQ)

2.2
10
10

22
10
10

SOT363 (SC-88)

2.0x1.25x0.95

NPN/PNP
PUMD20
PUMD15

PUMD3
PUMD2
PUMD12
PUMD24
PUMD10
PUMD18
PUMD13
PUMD9
PUMD16
PUMD17
PUMD48
PUMD30
PUMD6
PUMD4
PUMD19
PUMD14

29x1.5x
600
2 x NPN

PNP/PNP
PUMB20
PUMB15
PUMB11
PUMB1
PUMB2
PUMB24
PUMB10
PUMB18
PUMB13
PUMB9
PUMB16
PUMB17

PUMB30
PUMB3
PUMB4

PUMB19

PUMB14

SOT457 (SC-74)

1.0

PIMN31

SOT23

29x13x10
250

PBRN113ET
PBRN123ET
PBRN113ZT
PBRN123YT
PBRP113ET
PBRP123ET
PBRP113ZT
PBRP123YT

300

NPN/NPN
PEMH20
PEMH15
PEMH11
PEMH1
PEMH2
PEMH24
PEMH10
PEMH18
PEMH13
PEMH9
PEMH16
PEMH17

PEMH30
PEMH7
PEMH4

PEMH19

PEMH14

2

NPN
PDTD113ET
PDTD123ET
PDTD113ZT
PDTD123YT
PDTD123TT

SOT666
1.6 x1.2x0.55
NPN/PNP PNP/PNP
PEMD20 PEMB20
PEMD15 PEMB15
PEMD3 PEMB11
PEMD2 PEMB1
PEMD12 PEMB2
PEMD24 PEMB24
PEMD10 PEMB10
PEMD18 PEMB18
PEMD13 PEMB13
PEMD9 PEMB9
PEMD16 PEMB16
PEMD17 PEMB17
PEMD48
PEMD30 PEMB30
PEMDé6 PEMB3
PEMD4 PEMB4
PEMD19 PEMB19
PEMD14 PEMB14
SOT23
9x1.3x1.0
250
PNP
PDTB113ET
PDTB123ET
PDTB113ZT
PDTB123YT
PDTB123TT
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LowV

CEsat

(BISS) transistors

LowV .. (BISS) transistors single NPN

Package

P, (mW)

"

CEO

20

30

40

50

60

80

100

53

5.8
6.0
0.5

0.5

1.0
20
20
3.0
4.0
5.0
5.3

5.8
6.0
1.0
2.0
3.0
5.1

55
6.0
0.5

0.5

1.0
1.0
1.0
1.0
2.0
20
20
4.0
4.0
5.0
2.0
2.0
3.0
3.0
3.0
1.0
1.0
1.0
3.0
4.7
5.2
6.0
3.0
4.0
4.6
5.1

5.6
1.0
1.0
1.0
1.0
1.0
3.0
4.5
5.1

52

cM
(A)

10.6
11.6
7.0
1.0
1.0
3.0
4.0
5.0
5.0
15.0
10.0
10.6
10.2
7.0
3.0
3.0
5.0
10.2
11.0
7.0
1.0
1.0
3.0
20
20
2.0
3.0
3.0
3.0
15.0
10.0
10.0
5.0
5.0
5.0
5.0
5.0
20
20
2.0
6.0
9.4
10.4
7.0
6.0
10.0
9.2
10.2
7.0
3.0
3.0
3.0
3.0
3.0
4.0
9.0
10.2
6.0

hFE
min/typ
300/530
300/530
270/440
200/325
2007425
350/470
220/410
220/330
220/390
300/450
3007450
300/570
300/570
270/435
3007450
300/450
300/490
3007480
300/480
270/440
200/550
200/350
300/ -
3007440
300/510
300/420
300/400
350/470
3007450
300/520
3007500
3007500
300/495
300/ -
200/280
300/460
200/280
2007400
2007420
200/350
345/570
300/520
300/520
2607420
240/360
250/400
300/470
3007470
250/400
150/400
150/300
150/290
150/290
150/290
170/275
200/330
200/330
150/230

0.01

0.01
0.1
0.5
0.1
0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5

0.01

0.01
0.5
0.5
0.5
0.5
0.5
0.1
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5

0.25
0.25
0.25
0.25
0.25
0.5
0.5
0.5

®
<

3

N D DN NN NN O NN DNDNDDNDNDNNNDND OO NN NDNDNDNDDNDNDNDNNDNDDND NN NDNDN

1/1, =10
271
29"

33
360
300
220
140

80

85

50

32
27"
30"

33
240
120

80
300
S

35
380
380
150
240
230
150
150
120
120

55

40

42
100
160
110

75
110
200
230
200

65
&7
SO

34

67
43"
&y
381

40
160
165
160
165
160

72
38"
4370

48

3
I, = 0.05A

200
1102
70
45
40
30
35
20
20
20
1202
70
450
20
20
24
2002
190
70
130
120
130
70
70
70
35
21
25
60
902
65
50
60"
110
120
110
40
25
25
21
40
25
25
25
25
80
70
75
73
73
45
27
27
28

max
(mV)
200
235
265
250
250
250
350
310
310
280
220
200
250
265
270
320
300
220
240
265
250
250
440
500
500
500
400
320
320
300
355
355
260
320
290
370
290
250
280
250
260
245
280
275
255
230
240
270
295
200
200
200
200
200
360
245
300
325

5.1
55

0.5
0.5

N W N NN RN NN =

4.7
5.2

4.6
5.1
5.6

4.5
5.1
52

0.265
0.29
0.3
0.05
0.05
0.05
0.2
0.3
0.3
0.4
0.5
0.265
0.29
0.3
0.05
0.2
0.3
0.255
0.275
0.3
0.05
0.05
0.2
0.1
0.1
0.1
0.2
0.2
0.2
0.4
0.5
0.5
0.2
0.2
0.2
0.3
0.2
0.1
0.1
0.1
0.3
0.235
0.26
0.3
0.3
0.2
0.23
0.255
0.28
0.1
0.1
0.1
0.1
0.1
0.4
0.225
0.255
0.26

SOT223
(SC-73)

Ll

6.5x3.5x1.65
1700

PBSS301NZ

PBSS302NZ

PBSS303NZ

PBSS4540Z

PBSS4350Z

PBSS304NZ

PBSS305NZ

PBSS8110Z

PBSS306NZ

SOT89
(SC-62)

3

45x25x15
1650

PBSS301NX

PBSS4320X

PBSS4520X
PBSS302NX

PBSS4330X
PBSS303NX

PBSS4540X

PBSS4250X
PBSS4350X
PBSS304NX

PBSS4480X
PBSS305NX

PBSS8110X

PBSS306NX

SOT457 SOT23
(SC-62)
29x15x1.0 29x13x1.0
750 480
PBSS4120T
PBSS4320T
PBSS301ND
PBSS4130T
PBSS4230T
PMMT491A
PBSS4140T
PBSS4240T
PBSS302ND
PBSS4350T
PBSS4350D
PBSS4160T
PBSS303ND
PBSS304ND
PBSS8110T
PBSS8110D
PBSS305ND

SOT323
(SC-70)

&)

2.0x 1.25x0.95
350

PBSS4140U

PBSS4160U

SOT363
(SC-88)

&

2.0x 1.25x0.95
430

PBSS4240Y

PBSS8110Y

SOT416
(SC-75)

&

1.6x0.8x0.77
250

PBSS2515E

PBSS2540E

types in bold blue represent new products

SOTé66 SOT883 SOT1061
(SC-101)
oz
1.6 x 1.2 x0.55 1.0x0.6x0.5 2.0x2.0x0.65
500 250 1650
PBSS4612PA
PBSS2515M
PBSS4220V
PBSS4620PA
PBSS4630PA
PBSS2540M
PBSS4140V
PBSS4240V
PBSS4160V
PBSS4560PA
PBSS4580PA
PBSS8510PA

2\

Y1/l =20

c's
cea (MaX)
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LowV

CEsat

(BISS) transistors

LowV .. (BISS) transistors single PNP

Package

Size (mm)

P, . (mW)

tot

V

CEO

20

30

40

50

60

80

100

IC
(A)
53
57
6.0
0.5
0.5
1.0
20
2.0
20
3.0
3.0
4.0
5.0
5.1
5.9
6.0
1.0
20
3.0
5.1
3.3

0.5
0.5
1.0
1.0
1.0
1.0
1.8
20
2.0
4.0
4.0
5.0
20
2.0
20

3.0
3.0
1.0
1.0
1.0
3.0
4.2
4.5
5.0
3.0
4.0
4.0
4.5
4.5
1.0
1.0
1.0
1.0
1.0
20
3.7
4.1

3.0

"1/, =20

2y

CEsat

(max)

cm

(A)

10.6
1.4
7.0
1.0
1.0
20
4.0
3.0
5.0
5.0
5.0
15.0
10.0
10.2
11.0
7.0
3.0
3.0
5.0
10.2
10.6
7.0
1.0
1.0
20
2.0
2.0
20
3.0
3.0
3.0
15.0
10.0
10.0
30
5.0
5.0
5.0
5.0
5.0
2.0
20
20
6.0
8.4
9.0
6.0
5.0
10.0
8.0
9.0
5.0
3.0

3.0
3.0
3.0
3.0
7.4
8.2
4.0

hFE
min/typ
250/400
250/400
200/320
200/260
200/325
3007450
220/440
225/ -
220/420
200/ -
220/450
250/400
300/430
250/370
250/370
200/335
260/350
300/450
200/380
250/400
250/400
200/335
200/380
200/380
300/ -
300/520
300/800
300/510
300/450
300/ -
300/450
200/310
250/370
250/350
200/ -
200/360
200/ -
200/300
200/375
200/300
150/250
150/250
150/250
180/265
200/295
200/295
170/260
155/225
200/300
200/280
200/280
170/265
150/ -
150/350
150/350
150/350
150/ -
175/275
200/300
200/300
170/275

el
)

0.5
0.5
1
0.01
0.01
0.1
0.1
0.5
0.5
0.5
0.5

0.5
0.5
0.5

0.5
0.1
0.5
0.5
0.5

0.01

0.01
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

0.5

0.5
0.5

0.25
0.5
0.5
0.5
0.5
0.5
0.5
0.5

<

@

CE

3

NUONNUOAOAdARNNRNNNNONNNNOOAORNRNNNNNNONMNNOMNNMNNNOGAOOTdaNNNNNNNNRNRNNMNNNNRNONNDNNMNNNNDNNNDNNN

RCEsak ty
(mQ);

1/1, =10
28"
30"

32
300
300
250
140
115

75

85

90

50

34
320
341

35
220
160

80
32"
351"

37
440
440
200
230
250
230
185
200
150

55

45

55
150

90
160
120
120
120
220
255
220

70
531
59 1

52

50
43
691
63
170
170
170
170
170
88
52
57
95

Veew tYP
(mV);
I.= 0.5A;
I, = 0.05A
20
20
20
150
150
1252

80 2)
50
80 2)
50
35
45
25
25
23
110
70
50
25
25)
24
220
230
120
130
130
130
100
1102
70
46
33
40 0
90 2
55
902
70
70
70
120
135
120
55
35
35

55
5
36
36
35
93
95
100
90
90
65
45
45
43

vcEm
max

(mV)
210
245
280
250
250
250
390
225
210
400
300
280
270
230
265
300
225
350
320
230
265
315
350
350
310
500
500
500
530
350
350
300
375
160
300
270
320
300
390
300
330
340
330
290
310
375
375
290
380
240
450
420
320
320
320
320
320
250
300
325
400

el
)

5.3

@i
~

» o [ [ = ) PR B B [ [ o = (S - =S
5w NWNNNNNDAENNDN S oD wN o g T orwwnNN o o

4.5

el,
o

0.265
0.285
0.3
0.05
0.05
0.05
0.2
0.2
0.2
0.3
0.3
0.4
0.5
0.255
0.275

0.05
0.2
0.3

0.255
0.265

0.05
0.05
0.1
0.1
0.1
0.1
0.2
0.2
0.2
0.4
0.5
0.2
0.1
0.2
0.2

0.3
0.2
0.1
0.1
0.1
0.3
0.21
0.225
0.25
0.3

0.4
0.225
0.225
0.1
0.1
0.1
0.1
0.1
0.2
0.4
0.41
0.15

SOT223
(SC-73)

Lk

6.5x3.5x1.65

1700

PBSS301PZ

PBSS302PZ

PBSS303PZ

PBSS5540Z

PBSS5350Z

PBSS304PZ

PBSS305PZ

PBSS9110Z

PBSS306PZ

SOT89
(SC-62)

i

45x25x15

1650

PBSS301PX

PBSS5320X

PBSS5520X
PBSS302PX

PBSS5330X
PBSS303PX

PBSS5540X

PBSS5250X

PBSS5350X

PBSS304PX

PBSS5480X
PBSS305PX

PBSS9110X

PBSS306PX

SOT457
(SC-62)

=48

N

lifis

29x15x1.0

750

PBSS5320D

PBSS301PD

PBSS302PD

PBSS5350D

PBSS303PD

PBSS304PD

PBSS9110D

PBSS305PD

SOT23

&b

29x13x1.0

480

PBSS5120T

PBSS5220T
PBSS5320T

PBSS5130T
PBSS5230T

PMMT591A

PBSS5140T

PBSS5240T

PBSS5250T

PBSS5350T

PBSS5160T

PBSS9110T

SOT323
(SC-70)

g

20x1.25x0.95

350

PBSS5140U

PBSS5160U

SOT363
(SC-88)

&

2.0x1.25x0.95

430

PBSS5240Y

PBSS9110Y

types in bold blue represent new products

SOT416 SOT666
(SC-75)
1.6 x0.8x0.77 1.6 x 1.2 x0.55
250 500
PBSS3515E
PBSS5220V
PBSS3540E
PBSS5140V
PBSS5240V
PBSS5160V

SOT883 SOT1061
(SC-101)
I
§ &
1.0x0.6x0.5 2.0x2.0x0.65
250 1650
PBSS5612PA
PBSS3515M
PBSS5620PA
PBSS5630PA
PBSS3540M
PBSS5560PA
PBSS5580PA
PBSS9410PA
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LowV

CEsat

(BISS) transistors

Low V... (BISS) transistors double

SOT96
(SO8)

Package

SOT457
(SC-62)

SOT363
(SC-88)

SOT666

Low V... (BISS) loadswitches

Package

SOT96 (SO8)

types in bold blue represent new products

SOT457 (SC-62)

SOT363 (SC-88)

SOT666

a4 &

29x15x1.0 20x125x095 1.6x1.2x0.55

2
8
‘v

c

g
=)
<
C
.50
(7]
L
<
£
w

P, (mW) 2000 750 430 500 P, (MW) 1500 600 1 3002 3002
(mV); Vv, = sr 4
e |k e | e | Ok [ OV | 120dy | mer | 9| C E | f
v A Yoomin o) v 00N my W Veo  le v typ (mV); 1= 0.5A;1, = 0.05A R, R2 (k) : ; o
B ) (A) Esat B ' |
0.05A el T
0.5 ,\IZPT\I 200 0.01 2 1707 250 05 0.5 PBSS2515VS -
22 PBLS1501Y PBLS1501V.
0.5 PZNXP 200 0.01 2 1700 250 05 005 PBSS3515VS . 250 47 PBLS1502Y PBLS1502V.
15 N : 10 PBLS1503Y PBLS1503V.
05 | ‘M 200 001 2 1700 250 05 005 PBSS2515VPN 7 LS 5y PBLS1504V
05 ’\;m/ 200 001 2 170 250 05 005 PBSS2515YPN 22 REES2001D)
47 PBLS2002D
NE 20 1 150
1.0 pNp 300250 05 5 130/150 500 1 0.1 PBSS4140DPN 10 PBLS2003D
40 NN/ 22 PBLS2004D
20 Gyp 300250 05 5 80/100  400/530 2 02 PBSS4240DPN 22 PBLS2021D
2x 47 PBLS2022D
2.7 300 05 2 50 340 27 | @z PBSS4350SS 20 1.6 70
NPN 0.27 10 PBLS2023D
50 27 PZNXP 200 0.5 2 60 370 27 ,;  PBSS5350SS 22 PBLS2024D
- 22 PBLS2001S
27 NV s00200 05 2 50/60 340370 27 ., PBSS4350SPN 20 3 75 47 PBLS2002S
2% 10 PBLS20035
1.0 200 05 5 115 250 101 PBSS4160DS
NPN 22 PBLS4001D
0 1.0 PZNXP 150 05 5 120 330 101 PBSS5160DS 47 PBLS4002D
40 1 170 10 PBLS4003D
10 N 200150 05 s 115120 2508 1 04 PBSS4160DPN 2 PBLS4004D
) 47 PBLS4005D
le/lg = 20 22 PBLS6001D
47 PBLS6002D
60 1 180 10 PBLS6003D
. . . 2 PBLS6004D
Dual load switch using double RETs and double BISS transistors
47 PBLS6005D
22 PBLS6021D
,,,,,,,,,,,,, - “ s 100 47 PBLS6022D
| "
INI _L T N/ ! J_ ouTl 10 PBLS6023D
iy P 2 PBLS6024D
|
! I
l } [ l " 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
IN2 ! ; ouT2
L+ e

Key features

» Low V., (BISS) transistor and resistor-equipped
transistor (RET) in one package

» Low saturation voltage

» Low ‘threshold’ voltage (< 1 V) compared to MOSFET

» Low drive power required

» Range of small, very small and ultra small packages

Key applications

» Supply line switch

» Battery charger

» High-side switch for LEDs, drivers and backlights
» Portable equipment

on/off

on/off

BISS loadswitch

MSE264

Key benefits power

load
supply
» Smaller end products Ra

» Reduced component count
» Less sourcing effort A3

» Fewer solder points increase reliability
» Cost reduction R1
. . cqntrol% — TR2
» More efficient, cooler running systems input -
R2
1

/717 bra926
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LowV___ (BISS) transistors LowV___ (BISS) transistors

CEsat CEsat

High voltage lowV___(BISS) transistors LowV ... (BISS) RETs

types in bold blue represent new products

5
s
‘v
&
i)
<
C
.50

SOT223 (SC-73) SOT89 (SC-62) SOT23 SOT23
Package
9 % @ Package 7
AL oy 7
o 250
Polarity V" (V) V_ (V) 1_(A) P, (MW)
— =0 = Polarity Veeo V) 1. (mA) R1 (kQ) R2 (kQ)
: e 1 PBHV8115Z PBHV8115X PBHV8115T
M 500 400 05 PBHV8540Z PBHV8540X PBHVE540T 1 1 PBRN113ET
- 150 1 PBHV9115Z PBHV9115X PBHV9115T R 2 25 25 PBRN123ET
AP 500 400 0.25 PBHV9040Z PBHV9040X PBHV9040T NPN 40 600 : :
1 10 PBRN113ZT
" Collector-emitter peak voltage R1 = R2
22 10 PBRN123YT
1 1 PBRP113ET
. . R1=R2
Low V., modules — Schottky diode / (BISS) transistor module 22 22 PeRe1ZeET
PNP 40 600
1 10 PBRP113ZT
Configuration SOT457 (SC-74) SOT353 R1 = R2
; (SC-88A) 22 10 PBRP123YT
Package "LL
=45
2
P (m) 500 %0 Advantages of lowV . (BISS) technology
Transistor Schottky rectifier sat
s High voltage low V_._ (BISS) Improved collector current capabilities
=1 I = I < V... improvement leads to higher I capability
5 £ § T = =
£ ‘>§ E,, é T ?; 10 brb117
g £ g E Ez 2 Step-down DC/DC converter Vorer | Tams=25°C
> = > =L > > ?5)“' Ic 30 V types 100 V types
08 (A)
0 [ vee ;
15 05 250 05 20 390 ® T‘# PMEM1505NG m 06 S tor o 4 =
v —H+- E— =
u u u out new low VcEesat 8 > 3 S =3
— 04 high voltage transistor, } / 8 t% 2 %
10 210 1 20 550 rn PMEMA4010ND AN 2 g 2 ‘é? 8
20 550 PMEMA4020ND - 02 — > 1 @ @ I a
40 h4 anams o | o [
mmanil d d
I ! 40 640 = PMEMA4020AND oy 10 102 103 [ 2 gen. iss [ o gen. Biss brags
LT LT[ Ic (MA)
oatie Power LED driver
[1 [
R . . .
LR INC-RNIR 2SOl (RO 20 £ FMENISOERE Saturation voltage: 65 % heat reduction by BISS transistors
HgN %22 General purpose versus low V___, (BISS) transistors
L Vout .
1.0 410 1 20 550 [n PMEM4010PD l l (NPN in SOT23/S0T457)
20 550 %J s PMEM4020PD T
40
20 530 1 o Sos o
640 ERERE PMEMA4020APD e
brarzt | = PRI IET 1 Gee WG LI
] ¥ R JANT  } Oaa WESE i —
-|" & FiddH B | i BdE f -
. 1 i
= " ' il
Key features E f,-' J General purpose 34 generation BISS
S . . | # L Ll . .
» Combination of low V. (MEGA) Schottky rectifier Key benefits E 1 7 transistor T___ = 110°C transistor T___ = 40°C
and low V. (BISS) transistor in one package » Reduced component count B | iy = — joo
» High forward current capability » Space savings of up to 32 % I ___.--"'; "___..e" I :""" Temperature profile of device surface (T ).
.. . . .. | L, i | g . .
» Low power d|ss|pat|on | 2 H|gher eff|c|ency o e —— S —— Comparlson of a genera| purpose transistor and
» H|gher power density LR OIC Do | L | a 3rd generation BISS transistor.
Key applications » Cost reduction potential
» DC/DC conversion » Simplified circuit design

» Inductive load driver
» Push-pull driver
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Medium power transistors

Medium power lowV___ (BISS) transistors NPN

Package

Pyoe (MW)

Polarity

NPN

"1/, = 20

2)
Ve (Max)

V,

CEO
(

20

30

40

50

60

80

100

IC
(A)
5.3
5.8
3.0
4.0
5.0
5.3
5.8
3.0
5.1
5.5
4.0
4.0
5.0
2.0
2.0
3.0
3.0
3.0
3.0
4.7
5.2
3.0
4.0
4.6
5.1
1.0
1.0
1.0
3.0
4.5
5.1

ICM
(A)
10.6
11.6
5.0
15.0
10.0
10.6
10.2
5.0
10.2
11.0
15.0
10.0
10.0
5.0
5.0
5.0
5.0
5.0
6.0
9.4
10.4
6.0
10.0
9.2
10.2
3.0
3.0
3.0
4.0
9.0
10.2

hFE
min/typ
300/530
300/530
220/390
3007450
3007450
300/570
300/570
3007490
3007480
3007480
300/520
300/500
300/500
3007495
300/ -
200/280
3007460
2007280
345/570
300/520
300/520
240/360
250/400
3007470
3007470
150/290
150/290
150/290
170/275
200/330
200/330

el
A
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
0.25
0.25
0.25
05
05
05

NN DD NN NN DNDRNDRNRNNMDNDDNDNDNDRNDRNDNDDNDDNDDNDNDNNDN

N NN 5 5 o

277"
30"
80
300
S
55
40
42
100
160
110
75
110
65
3770
39
67
43"
370
381
160
165
160
72
38"
431

451
20
20
35
21
25
60

90 2
65
50

60"
40
25
25
40
25
25
25
75
73
73
45
27
27

@l
(A)

5.3
5.8

G| on
o W

(SN (SN0}
NOL @ NN oo s T W

4.6
5.1

4.5
5.1

@l
(A)
0.265
029
03
0.4
05
0.265
029
03
0.255
0275
0.4
05
05
0.2
02
02
03
0.2
03
0235
0.26
03
02
0.23
0.255
0.1
0.1
0.1
0.4
0225
0.255

SOT223
(SC-73)

L

6.5x35x1.65

1700

PBSS301NZ

PBSS302NZ

PBSS303NZ

PBSS4540Z

PBSS4350Z

PBSS304NZ

PBSS305NZ

PBSS8110Z

PBSS306NZ

SOT89
(SC-62)

3

45x25x1.5

1650

PBSS301NX

PBSS4320X

PBSS4520X
PBSS302NX

PBSS4330X

PBSS303NX

PBSS4540X

PBSS4250X

PBSS4350X

PBSS304NX

PBSS4480X
PBSS305NX

PBSS8110X

PBSS306NX

SOT457
(SC-62)

Lk

29x1.5x1.0

750

PBSS301ND

PBSS302ND

PBSS4350D

PBSS303ND

PBSS304ND

PBSS8110D

PBSS305ND

Medium power lowV . __ (BISS) transistors PNP

Package

Peoe (MW)

Polarity V&Ef

PNP

100

R/

C B

2\

CEsat

=20
(max)

@)

10.6
1.4
5.0
5.0
15.0

10.2
11.0
5.0

10.2
10.6
15.0
10.0
10.0
5.0

hFE

min/typ
250/400
250/400

200/ -
220/450
250/400
300/430
250/370
250/370
200/380
2507400
250/400
200/310
250/370
250/350

200/ -
200/300
200/375
200/300
180/265
200/295
200/295
155/225
200/300
200/280
200/280
150/350
150/350

150/ -
175/275
200/300
200/300

ove ar WL

W I/, =10 °_ o054
2 28" 20
2 30" 20
2 85 802
2 90 50
2 50 35
2 34 45
2 320 25
2 340 25
2 80 50
2 320 25
2 35" 25
2 55 46
2 45 33
2 55 40
2 160 902
2 120 70
2 120 70
2 120 70
2 70 55
2 531 35
2 591 35
2 71 55
2 50 35
2 43 36
2 69" 36
5 170 100
5 170 90
5 170 90
2 88 65
2 52 45
5 57 45

Medium power general purpose transistors

Package

Size (mm)
P, (mW)

tot

Polarity

NPN

PNP

" typical value

I (mA)

1000
1000

1000

1000

1000
1000

1000

1000

h, min
85 - 160
63 - 100
63-100
100
63 - 100
40 - 100
85-160
63 - 100
63 -100
40 - 100
63 - 100
40 - 100

h,, max
375
160 - 250
160 - 250
300
160 - 250
120 - 300
250 - 375
160 - 250
160 - 250
120 - 300
160 - 250
120 - 300

f. min (MHz)
40
100
100
100
100
100
40
1150 -145 "
100
100
1159Y-145"
100

e | el
(mV) (A)
210 5.3
245 5.7
400 3
300 3
280 4
270 5
230 5.1
265 5.5
320 3
230 5.1
265 5.3
300 4
375 5
160 2
320 2
300 2
390 3
300 2
290 3
310 4.2
375 4.5
290 3
380 5
240 4
450 4.5
320 1
320 1
320 1
250 2
300 4
325 4.1

SOT223 (SC-73)

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

0.265
0.285
0.3
0.3
0.4

0.255
0.275
0.3
0.255
0.265
0.4
0.5
0.2
0.2

0.3
0.2
0.3
0.21
0.225

0.5
0.4
0.225
0.1
0.1
0.1
0.2
0.4
0.41

SOT223
(SC-73)

Lk

1700

PBSS301PZ

PBSS302PZ
PBSS303PZ

PBSS5540Z

PBSS5350Z

PBSS304PZ

PBSS305PZ
PBSS9110Z

PBSS306PZ

SOT89 (SC-62)

45x25x1.5
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

6.5x3.5x1.65

SOT89
(SC-62)

2

45x25x15

1650

PBSS301PX

PBSS5320X

PBSS5520X
PBSS302PX

PBSS5330X
PBSS303PX

PBSS5540X

PBSS5250X

PBSS5350X

PBSS304PX

PBSS5480X
PBSS305PX

PBSS9110X

PBSS306PX

SOT457
(SC-62)

g A
L4

29x1.5x1.0

750

PBSS5320D

PBSS301PD

PBSS302PD

PBSS5350D

PBSS303PD

PBSS304PD

PBSS9110D

PBSS305PD



Voltage regulators Constant current source

Voltage regulator IC Constant current source

types in bold blue represent new products

SOT23 SOT353 (SC-88A)

Package Package

Size (mm) 29x13x1.0 2.0 x 1.25 x 0.95

2
8
‘v

c

g
=)
<
C
.50
(7]
L
I
£
w

P, (MW) 480 P.. (mW) 335
Pssizozisay
Via V) I (A) Vet T — ’ : : = - " . " . " '
Description maximum maximum typical stabilized minimum stabilized ~maximum stabilized  typical load stability typical output current
supply voltage supply current output current output current output current of stabilized output change over ambient
0to 70°C TL431CDBZR current temperature
29% 40 o 85°C TL431IDBZR Parameter Vg max (V) Ig max (mA) I typ (A) I, min (mA) |, Max (mA) Al /N typ (%) Aleu‘/l(yI;?;;/%Tmb'
q TL431QDBZR
-40 to 125°C TL431SDT" Condition @V, =12V, @V, =12V, @V, =12V, @V, =12V,
36 150 I, = 15 pA; VvV, =1Vt 10V; vV, =1Vt 10V V=1V
00 70°C TL431ACDBZR V. =1Vto 10V R, = open T, =-55°Cto 150 °C
15 <D DEFE ULEHAEET: Value 75> 2.2 15 0.015 50 05 0.15
o TL431AQDBZR
400 125°C TL431ASDT?

" optimized for use with dedicated capacitive load

Voltage reference

Key features

Discrete voltage regulators : (S)ingle—chip constant current source '
utput current set by an external resistor VS v
SOT223 (SC-73) SOT457 (SC-74) » Very small footprint package ce
Rext
Package
Key benefits REXT
» Reduced component count and pick-and-place costs
Size (mm) 6.5x3.5x 1.65 29x1.5x1.0 » Smaller designs IOUT
P, (mW) 1300 380 " Vief
Zener diode Transistor i = A X
V... V) V, min - V, max (V) Vo V) 1. (A) h,. min Eﬂ [ﬁ Key appllcatlons )
@l,=5mA @I =100 mA L T » Constant current LED driver /J7GND
2.5 3.23-3.37 45 0.1 160 PVR100AZ-B2V5 PVR100AD-B2V5 » Generic constant current source
3.0 3.53-3.67 45 0.1 160 PVR100AZ-B3V0 PVR100AD-B3V0 » Active bias control for audio amplifiers 006222026
33 3.82-3.98 45 0.1 160 PVR100AZ-B3V3 PVR100AD-B3V3
5.0 5.49 - 5.71 45 0.1 160 PVR100AZ-B5V0 PVR100AD-B5VO
12.3 12.7-133 45 0.1 160 PVR100AZ-B12V PVR100AD-B12V
Key features Key benefits
» A bipolar transistor and an integrated Zener diode, » Component count reduction
internally connected to build a voltage regulator » Board space reduction
» Output voltage options V_: 25V,3V,33V,5Vand 12V » Improved reliability
» Output power dissipation capability: 1300 mW in SOT223
and 380 mW in SOT457 Key applications
» SMD plastic packages » Linear voltage regulation
Standard voltage regulator. PVR-series already A resistor-equipped transistor (RET)
include TR1 and D1, internally connected adds an output enable function
Vin —y TR1 — Vout Vin TR1 Vout
J- R1 +-L ¢t | |Rd +-L c2
o e I }
D1 R2
l EN —:»—|<TR2 /N Dt
brag98 IR bra899
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EMI filter, ESD protection EMI filter, ESD protection

MMC, SD & SIM cards solutions

Baseband Number of Line small-signal equivalents Digital interface Remark Type Package Size (mm)
interface | protected lines clock speed (MHz) P 9

Audio solutions

Baseband Number of Line small-signal equivalents Digital interface Remark Tpe Package Size (mm)
interface rotected lines clock speed (MHz) yP 9
B C... (PF) [

46

090Q 290 low-ohmic speaker (< ~8 Q) IP4047CX6/LF 6 ball CSP 1.56 x 1.01 x 0.65 470/13k0 /56 kQ MMC ESD protection, pull-up resistors ~ IP4051CX11/LF 11 ball CSP 1.44 x 1.96 x 0.65
a - e 4 Py .
100 200 high-ohmic speaker (> ~8 Q) IP4048CX5/LF 5 ball CSP 0.91 x 1.28 x 0.65 500/75k0/7 kO 18 ~50 high speedulll\{IuMCreESiSsI?O[rssrotectlon, |PA060CX16/LF 16 ball CSP 1.96 % 1.97 x 0.65
15Q 5000 - high-ohmic speaker (> ~8 Q) IP5311CX5/LF 5 ball CSP 0.80x 1.16 x 0.61 P P
. ~ . . » (mini) SD/trans flash-card ESD
680 110 - single e;?cerg;}:c)‘:gere"t'a' IPA04SCXS/LF  5ballCSP 0.91x1.28x0.65 7 400750k /250 8 2 protection, EMI filter, pull-up resistors | (002CX2/LF 20 ball CSP 2,54 x1.96x 0.65
single-ended or differential = 5 ~24 memory stick PRO ESD protection IP4067CX9/LF 9 ball CSP 1.46 x 1.52 x 0.65
4700 35 - Tglieeie ' : IP40S5CX6/LF 6 ball CSP 1.56 x 1.03 x 0.65 "
microphone Miarmssy 150/50k0/15k0 8 >52 Pmi'enc';‘ig:DE,f:{‘;f;;f";::ﬁifigstor IPA350CX24/LF  24ball CSP 1.95x 2.1 x 0.61
5 4700 35 - slngle-err:]?:rg oi:o?:erem'al IP4355CX6/LF 6 ball CSP 1.16 x 0.76 x 0.65 2l P —
2 400/50kQ/ 15k 20 > 52 ot e o = oy | |P4352CX24/LF 24 ball CSP 2.02x 2,01 x 061
single-ended to quasi-differential P ‘ - pul-up
50Q/2200 Q 2000 - microphone channel with integrated IP5002CX8/LF 8 ball CSP 1.67 x 1.67 x 0.65 9 (mini) SD/SDIO memory card level
biasing network = = > 52 shifter, can be combined with IP4852CX25/LF 25 ball CSP 2.01x2.01 x0.61
differential microphone filter with RSS2SR
50Q 4000 - integrated biasing network for ¥A IP5006CX11/LF 11 ball CSP 1.41x1.91x0.65 (mini) SD/SDIO memory card level
ADC converters 400Q/50kQ/15kQ - > 52 shifter and voltage regulator, incl. ESD  IP4853CX24/LF 24 ball CSP 2.01x2.01x0.61
differential microphone filter with and EMI filter
50/200/15kQ 9450 - integrated biasing network for YA IP5020CX16/LF 16 ball CSP 2.01x1.91x0.65
including coupling capacitors
Audio
4 10kQ 5000 = dual differential speaker IPS040CX11/LF 11 ball CSP 1.41 x2.01 x 0.65 US B 2 0 & US B I I H
. .1 solutions
single-ended microphone and in bold bl d
5 1507950 65/33 - high-ohmic speaker (> ~8 Q) with IP4363CX10/LF 10 ball CSP 0.76 x 1.96 x 0.61 types in bol ue represent new products
integrated 2 kohm pull-up resistor Baseband Number of Line small-signal equivalents Digital interface .
fully integrated audio interface interface | protected lines C_(oP clock speed (MHz) Remark Type Package Size (mm)
. protection for differential microphone i3 i3
DO WY soeu2e and differential speaker, including EMI IPReRECAnilr | 20 el CaF D2 R OLD Integrated low capacitance SIM-Card
filtering and pull up resistors 1 47.0/100Q 10 ~20 & USB passive filter array with ESD IP4365CX11 11 ball CSP 1.16 x 1.56 x 0.61
full d aud rf protection
ully integrated audio interface
ion for differential microphone fully integrated USB2.0 low / full-
6 400/14500/10Q  50/20/200 - protection fo | MICToP IP4027CX20/LF 20 ball CSP 1.91x2.52x 0.65 - : :
and differential speaker, including EMI 330/13k0 30 ~55 et it v B ilies B0 | eesieene | @lHIcER 1.27 x 1.83 x 0.65
filtering and pull up resistors protection, pull-up resistors and
impedance matching
fully integrated audio interface
i i i i fully int ted USB2.0 low / full-
500/100 50/100/1000 - protection for differential mCroPNOne  p4125CX20LF  20ball CSP 2.00x 2.66 % 0.65 T e e o
and di er_entla speaker, including 330/1.3kQ/10kQ 30 ~5.5 P . . ! IP4057CX10/LF 10 ball CSP 1.56 x 1.91 x 0.65
filtering and pull up resistors protection, pull-up resistors and
impedance matching
fully integrated audio interface
ion including EMI filterin fully integrated USB2.0 low / full-
8 080/300/200Q  20/50/150 ~20 protection including 9 IP4110CX20/LF  20ball CSP 1.91x2.47 x 0.65 ; : ,
for microphone and speaker, and BRI 27 ~5.5 speed interface with EMI filter, ESD o0y oces1q/iF 11 ballCSP 147 x 1.97 x 0.65
additional 4-channel EMI filter /15kQ protection, pull-up resistors and
impedance matching
fully integrated USB2.0 low / full-
. speed interface with EMI filter, ESD
MM C s SD & SIM Car'ds SO | utions (L(J:SSE 2 330/15k0 35 ~55 protection, pull-up resistors and IP4058CX8/LF 8 ball CSP 0.91x 1.91 x 0.65
. impedance matching on NXP ISP110x,
types in bold blue represent new products Package) ISP130x, ISP136x
Baseband Number of Line small-signal equivalents Digital interface Remark Tpe Package Size (mm) fully integrated USB2.0 low / full-
interface | protected lines “ C, . (pF) clock speed (MHz) yp g speed interface with EMI filter, ESD
i 17.Q/1.5kQ 35 ~5.5 protection, pull-up resistors and IP4158CX8/LF 8 ball CSP 0.91 x 1.91 x 0.65
Integrated low capacitance SIM-Card impedance matching on NXP ISP110x,
1 47.0/100 Q 10 ~20 & USB passive filter array with ESD IP4365CX11 11 ball CSP 1.16 x 1.56 x 0.61 ISP130x, ISP136x
protection
fully inte ted USB2.0 low / full-
470/100Q 40 ~12 EMI filter, ESD protection IP4044CX8/LF 8 ball CSP 1.46 x 1.49 x 0.65 o e o/
speed interface with EMI filter, ESD
- - 330 35 ~5.5 ! X > IPA078CX6/LF ¢ ball CSP 0.91 x 1.41 x 0.65
470/100Q 20 ~20 EMI filter, ESD protection IP4064CX8/LF/S 8 ball CSP 1.41 x 1.41 x 0.65 protection and impedance matching
on NXP ISP1110
EMI filter, ESD protection, extremely
47Q/100Q 20 ~20 ! : ! IP4364CX8/LF 8 ball CSP 1.16 x 1.16 x 0.61 5 .
small size ~ USB2.0 high-speed ESD protection on 4 ball CSP
- 1.3 1 GHz NXP ISP1504/01 HS transceiver IP4359CX4/LF 0.76 x 0.76 x 0.61
Integrated low capacitance SIM-Card
47 Q /100 Q 10 ~20 = R X IP4366CX8/LF 8 ball CSP 1.21 x1.21 x 0.66 . :
passive filter array with ESD protection ) » USB2.0 high-speed ESD protection on
3 240 NXP ISP176x and ISP1504 IP4059CX5/LF 5 ball CSP 0.96 x 1.34 x 0.65
8 pin QFN 3 : ;
_ _ . 13 55 USB2.0 high-speed ESD protection on p4358cx6/LF  6ball CSP 076 x 1.16 x 0.41
SIM card 470/1000 40 ~12 EMI filter, ESD protection IP4264CZ8-40 Q 1.7x1.35x 0.5 NXP ISP176x and ISP1504
3
Number of Level 5 .
8 Pin QFN C"“e (PF) Resitor (@
47 Q/100Q 20 ~20 EMI filter, ESD protection IP4264CZ8-20 g 1.7 x1.35x 0.5 SOT886
_ USB2.0 high-speed ESD protection on (XSONe)
3 - 1.0 240 NXP 1SP1504/01 HS transceiver 1P4221CZ6-S £3 1.45x1.0x0.5
SOT886 USB =5
(XSON¥) (Plastic
1 ~240 ESD protection 1P4221CZ6-S 55 1.45x1.0x0.5 Package) SOT457
& S (SC-74)
4 = = 1 = ESD protection IP4220CZ6 l 29x1.5x1.0
\
Sy
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EMI filter, ESD protection

USB 2.0 & USB I.1] solutions

Number of . . .
PrOteCtEd Iz revelshifter C""':‘ (PF) esistor

usB
(Plastic
Package)

0.9

0.9

Dual USB 2.0, ESD protection

ESD protection, as IP4220CZ6
but different bonding

ESD protection, as IP4220CZ6
but different pagckage

USB 2.0 high- speed, SD-Card,
SIM card

USB 2.0 high- speed, SD-Card,
SIM card

2-channel common mode filter with
integrated ESD protection

>15kv contact ESD protection
with pi-filter

ESD protection

Multichannel, battery, generic ESD & special diode solutions

Baseband interface

Reverse
battery

Multi-channel
filters e.g.:

Bottom connector
LCD display
Camera interface

Keypad connector

48

750Q

100 Q

100 Q

100 Q

240

450

220

290

36

30

30

30

Number of Line small-signal equivalents Digital interface
protected lines m C,.. (pF) clock speed (MHz)

overvoltage and reverse battery
protection

overvoltage and reverse battery
protection

overvoltage and reverse battery
protection

overvoltage and reverse battery
protection

EMI filter, ESD protection with
common ground

EMI filter, ESD protection

EMI filter, ESD protection

EMI filter, ESD protection

EMI filter, ESD protection

Multichannel, battery, generic ESD & special diode solutions

types in bold blue represent new products

IP4220CZ6

PRTR5VOU4AD

PRTR5VOU4Y

IP4221CZ6-S

IP4221CZ6-XS

IP3219CZ6

IP4225CZ10

1P4242CZ6

IP4085CX4/LF

IP4385CX4/LF

IP4386CX4/LF

IP4387CX4/LF

IP4307CX4/LF

IP4256CZ3-M

IP4256CZ5-W

IP4256CZ6-F

SOT457
(SC-74)
29x15x1.0

4

7 A
=

4 L 29x15x1.1

@ 2.0x1.25x0.95

DD 1.0x1.0x0.5

2
08
Ug

29x1.5x10

Uy
Qg

L

2L/)
%9
O =
Z 9o
0\03
e

2.3x3.5x0.85

%]
:
= Z ]
N
a1
~

SC-74

29x1.5x1.0
Multi-channel
filters e.g.:

iy

(%] Uy
o M

Bottom connector

X
%)
o
z
o3

1.45x1.0x0.5 LCD display

g

Camera interface

Keypad connector

4ballCSP 0.91x0.91 x 0.65
4ballCSP 0.76x0.76 x 0.61
4ballCSP 0.76x0.76 x 0.61
4ballCSP 0.76x0.76 x 0.61
4ballCSP 0.76x0.76 x 0.61
SOT883
(7
1x0.6x0.5
==
SOT665
1.6x1.2x0.5
SOT886
=
D 1.0x1.0x0.5

. Number of
Baseband interface

Line small-signal equivalents Digital interface

C,.. (PF) clock speed (MHz)

100 O 15 ~50
40Q 18 ~70
100 Q 45 =30
200 Q 45 ~30
100 Q 60 =20
100 Q 15 ~50
40Q 18 ~70
100 Q 45 ~30
200 O 45 ~30
100 Q 60 ~20
100 Q 30 ~40
100 Q 60 ~20
70Q 25 ~40
1250 25 ~60
100 Q 15 ~50
40Q 18 ~70
100 Q 45 ~30
200 Q 45 ~30
100 Q 50 =25

EMI filter, ESD protection

EMI filter, ESD protection

EMI filter, ESD protection

EMI filter, ESD protection

EMI filter, ESD protection plus
4x ESD

EMI filter, ESD protection

EMI filter, ESD protection

EMI filter, ESD protection

EMI filter, ESD protection

EMI filter, ESD protection
EMI filter, ESD protection
EMI filter, ESD protection

EMI filter, ESD protection,
extremely small size

60 nH coils RLC filter

EMI filter, ESD protection

EMI filter, ESD protection

EMI filter, ESD protection

EMI filter, ESD protection

EMI filter, ESD protection

types in bold blue represent new products

IP4251CZ8-4

IP4252CZ8-4

IP4254CZ8-4

IP4253CZ8-4

IP4054CX15/LF

IP4251CZ12-6

IP4252CZ12-6

IP4254CZ12-6

IP4253CZ12-6

IP4053CX15/LF
IP4153CX15/LF
IP4353CX15/LF

IP4337CX18/LF/E

IP3337CX18/LF

IP4251CZ16-8

IP4252CZ16-8

IP4254CZ16-8

IP4253CZ16-8

IP4088CX20/LF

8 pin QFN

8 pin QFN

L

8 pin QFN

©
@g- @
5
[®]
o
z

15 ball CSP

12 pin QFN

Ny

12 pin QFN

Ny

12 pin QFN

Ny

12 pin QFN

S

15 ball CSP
15 ball CSP
15 ball CSP

18 ball CSP

18 ball CSP

16 pin QFN

~

16 pin QFN

3

16 pin QFN

2

16 pin QFN

Ny

20 ball CSP

1.7x1.35x0.5

1.7x1.35x0.5

1.7x1.35x0.5

1.7x1.35x0.5

2,96 x1.32x0.65

25x1.35x0.5

25x1.35x0.5

2.5x1.35x0.5

2.5x1.35x0.5

2.96 x 1.32x0.65
2.91x1.28 x0.65
2.38x1.05x0.61

1.96 x 1.61 x0.61

2.11x1.81x0.61

3.3x1.35x0.5

3.3x1.35x0.5

3.3x1.35x0.5

3.3x1.35x0.5

3.91x1.28 x 0.65
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EMI filter, ESD protection Level shifter, buffer, EMI filter for consumer & computing

Multichannel, battery, generic ESD & special diode solutions HDMI, DVI, DP, VGA, IEEE|394, LAN & LVDS solutions

types in bold blue represent new products types in bold blue represent new products
Line small-signal equivalents igital i
Baseband interface Nemafss ?f Digjiel itariEres Remark Type Package Size (mm) Interface Mty ol Buffer Level shifter ReSIStor Remark Type Package Size (mm)
protected lines m C, . (pF) clock speed (MHz) protected lines Cine (
line
7 125Q 25/60" 200 EMI filter, ESD protection IP3337CX18/LF 18 ball CSP 2.06 x 1.66 x 0.61 H&V sync buffer, DDC level shifter IP4770 CZ16
SOT519 (SSOP16,
80 Q 40 ~30 EMI filter, ESD protection 1P4032CX25/LF 25 ball CSP 2.41 x 2.41 x 0.65 ¢ !
i i i 5 65 H&V buffer, DDC level shift: IP4771 CZ16 49x39x1.73
Iti-channel 80a 40 = E’t\lelélrl;iréeEsSEs T;Z:chztgz(gﬁgf " IPA033CX25/LF  25ball CSP 2.41x2.41 x 0.65 e e SIS G VSt Shitter @ X
Multi-channel
filters e.g.: 3 "
9 84 Q) 14 ~40 EMI filter, ESD protection IP4040CX25/LF 25 ball CSP 2.41 x 2.46 x 0.65 yes yes 5 10 H&V sync buffer, DDC level shifter \P4772 CZ16
Bottom connector 200 Q 50 ~20 EMI filter, ESD protection IPA041CX25/LF/S 25 ball CSP 2.41x2.41 x0.65 SOT337 (SSOP14)
By " 1kQ 50 <1 EMI filter, ESD protection IPAO35CX24/LF 24 ball CSP 2.46 x 2.44x 0.65 VGA 7 e i & 0 VA v, (R ey ity LRZSEy
6.2x5.3x%x2
EMI filter, ESD protection,
Camera interface 200 Q 50 ~20 extremely smpa” size IP4341CX25/LF 25 ball CsP 2.01x2.01x0.61 yes no 4 10 VGA receivers, H sync buffer IP4774CZ14
eyfore] commesior 700 25 ~40 EMLi!:::nSEZTg;‘l’rj;z"” IP4338CX24/LF 24 ball CSP 1.96 x 2.01 x 0.61 SOT402-1 (TSSOP14)
1250 25 ~60 60 nH coils RLC filter IP3338CX24/LF  24ballCSP 2.1 x2.21 x 0.61 ne s 4 =84 | Ve, CRebrliiss [ sTer AL e
1250 25/60" 200 EMI filter, ESD protection IP3338CX24/LF 24 ball CSP 2.11x2.11 x0.61
1x back-to-back diode with one SOT886 (XSON6)
1 - 10 ~40 common ground, extremely small IP4302CX2/LF 2 ball CSP 0.52x0.7 x 0.61 & 1.45x1.0x0.5
size ?‘?
2x back-to-back diode with one
= 10 ~40 common ground, extremely small IP4303CX4/LF 4 ball CSP 0.76 x 0.76 x 0.61 D e (e el Gt SOT457 (SC-74)
size 2 . = 05 1.3-2.4 protection for Migh Spee: 1P4285CZ6 29x1.5x1.0
2 Interfaces
- 06 - E;SV g:;act'%"; ic:ﬁa;irtr?”cifch IPA361CX4/LF  4ball CSP 0.76x 0.76 x 0.61
P P SOT363 (SC-88)
. - 5 20x1.25x1.0
. 30 ~30 Husiglle d'°“gﬁ£$°”e COMMON 1pA042CX5/LF 5ballCSP 0.91x 1.28 x 0.65 @
Generic ESD . . .
protection . 14 ~40 Sulingle d"’diﬁzo“e COMMON  |p4142CX5/LF  5ball CSP 0.91x 1.28 x 0.65 — o e U [ e SOT1059 (XSON10U)
9 - - 0.6 - P e, 9" PSS 1pa2g3cz10-TB 1x25x0.5
- 15 Breacon i Qe efteels gy wiidh E5D IP4332CX5/LF  5ballCSP 0.76 x 1.06 x 0.61
5.5V protection
4 . . . SOT552 (TSSOP10)
Breakdown: min. Quad diode array with ESD ; : i
- 30 55y = IP4342CX5/LF 5ball CSP 0.76 x 1.06 x 0.61 Display ; ; 0.6 ) ESD protection for Ultra High Speed 51505544 17 30x3.0x1.1
g P Port Interfaces
= 16 ~40 & ba*::ﬁ:g'; ‘;”:ﬁig”th one IPA043CX5/LF  5ball CSP 1.12x 1.12x 0.65
4x back-to-back diode with one 4 L5 1.45x1.0x 0.5
- 16 ~40 common ground, extremely small IP4343CX5/LF 5 ball CSP 0.93 x0.93 x 0.61 c
size Ny
Y second value is L, (nH) ftaim a7 [fteh d SOy B,
Line - - 0.6 13-24 =D p“’teﬁ:fenﬁa"c'e:"g Spes IP4286CZ6 @ 29x15x1.0

SOT363 (SC-88)
C,.. (PF) Diode Voltage Remark Type Package Size (mm) A 20x1.25x1.0

Breakdown: min.

1 - 65 20V Fc_)r\(;v;rvd: 0.25  Schottky Power Diode in WLCSP IP4306CX2/LF 2 ball CSP 0.49 x 0.67 x 0.38 SOT510 (TSSOP38)
Special Diode 11 - - 0.7 - ESD protection IP4790CZ38 9.7x4.4x1.1
Breakdown: min. 1x back-to-back diode with
2 - 19 15V Forward: 0.25 integrated dual Schottky diode IP4305CX4/LF 4 ball CSP 0.96 x 0.96 x 0.61
-0.45v array incl. ESD protection
£op o and termination & SOT457(SC-74)
_ _ protection and termination for
IEEE1394 4 5 55 e 1P4224CZ6 @ 29x15x1.0
NXP Wafer-Level Chip Scale Package (WL-CSP) SOT457 (SC-74)
» Smallest possible solution for ESD and EMI circuits, saving maximum of space - - 1 - Ethernet ESD protection 1P4220CZ6 @ 2.9x1.5x1.0
» Lowest parasitic inductance to GND contact, ensures best performance LAN 4
» High mechanical robustness SOT363 (SC-88)
- - 1 - Ethernet line surge ESD protection 1P4233CZ6 @ 2.0x1.25x1.0
SOT108(5O14)
VDS 10 - - 5 100 1000 termination 1P4263CZ14 8.65x3.9x 1.75

i~
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Level shifter; buffer, EMI filter for consumer & computing

HDMI, DVI, DP, VGA, IEEE|394, LAN & LVDS solutions

Number of . Resistor
Lovelshifter Ch"e (pF) PaCkage

2 -
4
HDMI
2
yes
12
yes
yes

yes

0.5

0.6

0.7

0.7

0.6

0.6

0.7

0.7

0.7

0.7

0.7

13-24

13-24

ESD protection for High Speed
Interfaces

ESD protection for High Speed
Interfaces

ESD protection

ESD protection

ESD protection

ESD protection for Ultra High Speed
Interfaces

ESD protection for Ultra High Speed
Interfaces

ESD protection for Ultra High Speed
Interfaces

ESD protection for Ultra High Speed
Interfaces

ESD protection

level shifter, ESD protection

for HDMI sinks- 12C buffer, level
shifter, ESD protection, back drive
protection, CEC buffer

for HDMI sources- 12C buffer, level
shifter, ESD protection, CEC buffer

HDMI and DVI 3-to-1 switch which
includes ESD protection, TMDS,
equalizer, TMDS driver, DDC slew
rate accelerator and level shifting

IP4285CZ6

1P4286CZ6

PRTR5VOU4D

PRTR5VOU4Y

IP4280CZ10

IP4281CZ10

IP4283CZ10-TB

1P4283CZ10-TT

1P4282CZ6

PRTR5VOU8S

IP4776CZ38

IP4778CZ38

IP4777CZ38

IP4779CZ64

SOT886 (XSON6,

SOT363 (SC-88)

SOT886 (XSON6)

Z

SOT457 (SC-74)

L

SOT1059 (XSON10U)

SOT1059 (XSON10U)

4

SOT552 (TSSOP10)

SOT886(XSON6)

SOT552 (TSSOP10)

SOT510 (TSSOP38)

L]

—

SOT357

)

1.45x1.0x0.5

29x15x1.0

20x1.25x1.0

1.45x1.0x0.5

29x1.5x1.0

2.0x1.25x0.95

3.0x3.0x1.1

1x25x0.5

1x25x0.5

3.0x3.0x1.1

1.45x1.0x0.5

3.0x3.0x1.1

9.7 x4.4x1.1

10x10x 1

Level shifter, buffer; EMI filter for consumer & computing

IP4776CZ38 HDMI Receiver

IP4777CZ38 HDMI Transmitter

Veasn C_BYP_100nF Cz38
o Oy SV_SUPPLY Oy
- 1 38
Vecors Ommm—_— P03V Supply
Fﬂj o2 37 [T
m 3 36 s E
TMDS_ D2+ s/ TMDS_b2+ = = TMDS_D2+
D2+ TMDS D2+ el T 4 35 -
- TMDS_GND -
THDS Dz ] TMDS_D2- s a O-C]IEI? TMDS_GND
o TMDS_D2- ] L TMDS_D2-
OND e T 6 33 [T e = -
VDS, D1+ s/ T TMDS D1+ DS b ; w D:[j_/-C]IEI TMDS_D1+
- I TMDS_GND S P |
- - oI TMDS_GND
DS D1 e\~ B TMDS_D1- TMDS_D- e [T 8 31 %ﬁ —
DS, 0+ ] TMDS_DO+ [V PE—— | g I T 1 —y = Ot
.
TMDS_Do. — l-( ? TMDS_GND SN p— PP 20 I /1] TMDS_DO+
PO =N + TMDS_DO- TMDS_D0- s T} 2% %@CD? TMDS_GND
= TMDS_DO-
TMDS. LK et ] TMDS_CLK+ [ PP 27 [T o = -
N T ? TMDS_CLK+
TMDS_CLK- TMDS_GND TMDS_CLK+ e ]| 13- 26 ED_/CH:I -
N\ + TMDS_CLK- TMDS_CLK- 1 2 O-C]ICI? TMDS_GND
I—— | FE—Nm| L |rosoc
CECIN cEe [ p— L, PP PN I
DDC_CLK_IN sl NG CEC_IN 16 23 cee
—TT
DDC_DAT_IN e DDC_CLK 7 22 Ne
—T 7
HOTPLUG_DET_IN e DDC_DAT DDC_CLKIN DDC_CLK
LT — |y ST 21 =
GND DDC_DAT
{4 8 [ L 5V HOTPLUG_DET_IN e T ] 19 oo
:I]:I 2 geproM’ :EI::D: HOTPLUG_DET T o
3 6
i 5 [T % HDMI HOTPLUG_DET
2 k.
Connector o 7 HDMI
a o)
o DX N Connector
3 8 3
g & 8
h T
& &
b s
2 2
IP4281CZ10 HDMI Transmitter/Receiver IP4773CZ14 VGA Solution
TMDS D2+
T TMDS_GND VGA
~
N TMDS D2- Connector
=
o TMDS D1+ GND
g TMDS_GND e nc O
e
TMDS D1- O oo 6
Green
TMDS DO+ O
Blue
o TMDS_GND SDA green
N Vee Video o)
N TMDS_DO- [oND
* o
o TMDS CLk+ 0 3 14 tagne e
H TMDS_GND ! 2 0.  — -0
e e N e —— b
TMDS_CLK- ~
" " ——
o Hesync 4 8 " N0 [Vesyne ne.
VoSyne  ee— ] 5 N 10 [ et [e)
| GND
NG —{1 6 = o]
N —0
[Paz210z6) DDC_CLK rCH:I 7 B[ TT Jmey scL &ND,
CL L
1 DDC_DAT S 0 o
SDA
s GND
Vee syne
+5V
HOTPLUG _DET For VGA receiver application the sync in and output has to be used in the other direction
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Package cross reference Package cross reference

es in bold blue represent new products types in bold blue represent new products
p P p yp p p
Industry Competitor synonyms Industry Competitor synonyms

standard = Package . - . . standard
names Toshiba ON Semi Renesas Infineon Diodes Inc

Package - : = :
names Toshiba ON Semi Renesas Infineon Diodes Inc

Packages

SMD6/SMTé

SOD-123-FL PowerDI123

TSSOP-8 TSSOP8

US-Flat PowerDI323 SOIC-8 NB

DFN1006-2 Micro10 TSSOP10

SSD3/SST3

EMD3/EMT3 SOIC-16

SS CSP2 DFN1006-3 Micro10 TSSOP10

MPAK-4R SOT143 SOT-143 TSSOP20 TSSOP20

CMPAK-5(T)




Packing methods Packing methods

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

Packing method and Reel dimension s Packing quantity Packade Packing method and Reel dimension rlenn Packing quantity
tape dimension (dxw) 9 4000 2 tape dimension (dxw) d 3000 4000

Package

Packages




Packing methods

Tape and reel pack for SMD packages

Printed plano box

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»‘ ~—Ap— — Ko [+

<7P14>

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

58

Packing methods

Product orientation (tape and reel pack) T1-T4

TI taping

direction of feed

T3 taping

fa—
i

fa—
i

fa—
U

U 00
U 00
U 0l

direction of feed

T4 taping

TOP VIEW

b O O O ]

T2 taping

(%]
80
<
Y
19}
(v
o

Y O O

direction of feed

=<3

direction of feed
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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
ping @ Width = 26 or 52 mm Assembly Tape

red tape = cathode

T~ A~

Dimensions in mm. L— 26or52 ——

Packing methods

Ammo pack axial tape for glass diodes

Red tape = cathode

Width 26 or 52mm

_——— Connecting end

Tape start

Assy tape

Printed plano box

—— Barcode label

—— QA Seal

Printed plano box

red tape = cathode

S T~

I~ I~

Dimensions in mm. L— 260r52 ——MmM
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Minimized outline drawings & reflow soldering footprints Minimized outline drawings & reflow soldering footprints

2-Pin SMD Packages

44 | 44 ‘
17 12
vy I ‘ i ‘ o
1 2.9 | - 2.9 |
obs || 16— [l ~— 16— gp
035 ,,,,,,T,,,,,j v,//] soldertanass | |\ 19 N ! @ o —_—1t 1ttt Tififij V7] solderlands %
36 27 il T IE=—-h F'*’::j; L ; 7“?17;———7‘ | M, o _ =
34 25 + 1 H ‘ i ‘ not T [} solder resist 23 18 } ‘1 ‘ | \ 1‘ ! T L. solderresit o
1 2116 4 . IRARE: 21 16 T o112
| |
} 2 I l }L ‘ | ‘ } } l B2222]  solder paste : l i } ) L J; | i BE33] solder paste
H = ﬂL == 2 L 1777 L 77]*7*; o
~ 5k —~-9% T bt | ™7 71 occupied area | |._040 »_#0.25 L___| occupied area
11 -—— 0.25 0.10 - 1.1 N

4.4 \ 2.15 ,
- 19 SRR
15 ‘ 0.9 29 L ‘ 1 ‘
[ I [28] [ S I o
: =21 T | 1 V7] solderlands
| | O I e e T 77777 : V) solderlands } ey - 1
T — = —— —_—— L ———
T T === o 1 Co T f T L ] solder resist
a7 28 Yl -t — T H | 1 | T L | solder resist I3 4‘ : 4‘ I 05 06 T
33 24 | | —- 165 1.25 | 1.2 - -
: 21 16 4 - - } (;'1) (12'2) 155 115 \ 1 | 1 I (Zf) @9 BEZER solder paste
X, X) | ' '
! l }‘ J! ! ‘ !1 1 BER228 solder paste ‘ } L,,f IO | L rsrisrrsseay ;
‘ = 14 E= =0 - » | | | Lii] occupied area
s I I~ I occupied area T, e 4
1.05 | | 022 11 L o
0.75 010 ‘7(2><)4. Dimensions in mm _,|034) o <017 — %7 — Dimensions in mm
T 026 011 (29
le— -2 ] 0.8
(2%) (2)
SOD123W SOD123W SOD523 (SC-79) SOD523 (SC-79)
6.2
- 27 I
23 0.9 \ . 062 . 050
1 08 055 0.46 ‘
7t Voo } ! V7] solderlands
U777 solderlands 030 | —
022 | { L | solder resist
50 40 I Il 1 [T solder resist t i
50 49 T o \ ,7,4'»,77 065 A—-—-— 1:25 B2 solder paste
BB solder paste |
1 030 | _ |:| ™~ 1 occupied area
|- Lii] occupied area 022 1 T
| [2 ] o t f Dimensions in mm
‘ 1.9 ‘ 0.22 Dimensions in mm l«—0-55__,| ‘cathode marking on top side
~—16 " ~ 010 0.47

SOD128 SOD128 SOD882 SOD882

H;?ﬁa‘ 205 | 3-Pin SMD Packages
- V7] solderlands
33
= L___" solder resist
27 18 | - 0.5(2x) 0.6 (2x) 58 5]
23 16 ! L ' B2 solder paste — L‘
3 A\
™1 occupied area |I| o_tts V2222) soderiands
)2 T ! 0.15 [__ 7 solder resist
Dimensions in mm 26 14 |\ 0 | I —
- 40 21 12 + S solder paste
: l | ———
) 1H—_| L. imensirsin m
' | e e
SOD323 (SC-76) SOD323 (SC-76) b9l O -
Dimensions in mm

Dimensions in mm
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Minimized outline drawings & reflow soldering footprints Minimized outline drawings & reflow soldering footprints

V7] solderlands

2 solder tands 7z
L.____j solder resist

RER2R  solder paste

™™ 71 occupied area

{2770 soderresis

o BEERE solder paste

7771 occupied area

Dimensions in mm 1

|
Dy —

SN

on

1]
|

|
‘ -

(%]
80
<
Y
19}
(v
o

oo
o gl
|
==+
T
|
1
IS
&

040*‘ ‘ Tl 04 _ [ |.02s )
leq5-l *ggg - «833 i 15 i 0.3 2 0.10 Dimensions in mm
le——3— .
130
R=0.05 (124) [+ 0.30 = R=0.05 (124)
. 062 | g 13—
o055 T [
0.55 0.50 0.35 7l 0.35
[ — 0 -~ ~—
0.47 0.46 ‘ L @ | 025~ || - 0.65 |
) : ‘ } 1 ; 0457
0.30 3 0.90 0.20 F{—0.60 0.70 0.80 L_l | Ij_l 0'35 ‘
022 | 4’* | ‘ | .
0 025 ! P —
@) ! 11 gt | 7+77 A ol
,,,+,,, 0.65 | ] (1)% T v 09 o B 1.9 u Solder Resist
| HH ¥ Occupied Area
I - os0 | EE Solder Pasfe - Solder Lands
030 [ ! 18 | I
022 ]2 1 l— 0.40 —! T
. 1.6
¥ T le— 0.50 —! T4
0.20
012" ‘ - 21
+-0.35-> D77 solder lands "7 solder resist 1.9
_ 16
B solderpaste | occupied area

SOT883 (SC-101) SOT883 (SC-101) SOT1061 SOT1061

4-/5-Pin SMD Packages

'
05 055 06 Y7772 solder lands
9 (39 @9 17 06,
[ placement area 15 l 05
17 13 |
15 11 BB solder paste 5 4
j t 0.4 V7777) solder lands
I~ 771 occupied area ‘ 8? (5
! ’ S —— ¥ [ placement area
! Dimensions in mm = —— -+ . - 025 03 Ofs
; yrars i . BB solder paste

0.325 0.375 I~ 1 occupied area
(2x)  (2x)

Dimensions in mm

(4><)

V777 solderlands

22 14 1
. 1.8 0.8
L.__._j solder resist ¢ 05 06
1.75 0.9 _| 2 5 a4l 045 (4x) (43
175 09 018 T V7] solderlands
B2 solder paste t
0.4 R
- v L.____j solder resist
L J occupied area 22 135 i
20 1.15

B solder paste

f——m—

Dimensions in mm

1 2 3

occupied area

0. 3 Dimensions in mm

;oesv — ‘ ‘«

SOT416 (SC-75) SOT416 (SC-75) e
Dimensions in mm
SOT353 (SC-88A) SOT353 (SC-88A)

Dimensions in mm
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Minimized outline drawings & reflow soldering footprints Minimized outline drawings & reflow soldering footprints

[« 8325——=
3 1.05 05
3.0 - . 05
2.8 REREN 095 max g
i 19 ' ‘ o8 [oss— 004 e
; ‘ , v * max [ Id N
i 1 v solder resist
T nn BRI n A [ D221 s e | I L. R/
I 045 @) (3% IR 17 solder land plus (@]
S? ] g B | 4‘; 77777 B 0.15 [.__ i solder resist b O.fS ‘ gfg m solder paste n(?
l ! BB solder paste 095 1 E+E ' 77'7'7}7 [~ 7~ 71 occupied area
| i i 17771 occupied area °-f5 ) ‘
1| |2 v | —1.
T Dimensions in mm ! | 8 ]
loss.|  _||l os _[l o
078 038 09 o4 || oss |
[P 032 027

SOT143B SOT143B

275
245
L oo 1.7 . 06 _
oss e | o8
035 __ | 0.45 1 e ]
0.25 ‘ | | | "] s [1]s 4
|_|‘[_| ] 1 OTa V7R soldertands
t | 01
. (6x) 025 03
18 ,,7,+,77,0,52 34 s || 7+777 | (29 @9 [ placementarea
158 ! 042 32 o 15 11 ] N S I BEEEES solder paste
' VY s wsbon pin 1 ndex ‘ i —

a|_|7me|_[5 o I o »
| L coder it . [ | 0 | occupied area
23 t 7| ; i L [

472~24, o150 L[| comance T H H 0.325 0.375
- y 000 | . (4x)  (4x)

- H—' !—U \% MR
3.4 nqsnm s o5l ] « | ].018 ‘ [17] |
3.2 |:| . 0.08 0.45 0.6
e 34 ] 1 . I (4><) e T
065

7
67 22 1.1
63 18 I “ 08 "
31
29 ! 045
i I 6 s = 4 ot V7] solderlands
‘ 4 | W22 soier tandas T 5
T i \ i ‘ [ soerresit ‘ [___"} solder resist
i 22 135
I | s
7387 1l 1 L — +— —1 90 Blres B soier paste 20 115 [ oy |
67 313 | } \ ) csopdaen o |ndex‘ B2 solder paste
Okmensions In ==~ 1 ocoupied area
H U v e s T

i'o.es - ‘ oz _Jloz

R s °

0.6

<7454>

SOT223 (SC-73) SOT223 (SC-73)
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6-Pin SMD Packages R
3.1 . [——1.95 —|
. | |
6 5 4
1.05 0.50 T 0.45 055 V7] solderlands
0.95 1 omax [T T ‘ (6x)_(63)
‘.7 0.6 a‘ — ‘« g;g: 30 17 | + 77777 | [___"7} solder resist
i i ) | 25 1.3 pin 1index
I Eag ‘ Eg’iO.ZS D l '/ ‘ m solder paste
017
oTs ‘ t 7 ﬁ ﬁ 1771 occupied area
peEEs i e
141 ! .7} solder resist 095~ — «8‘32 N ‘«gfg
03 Lm%\ ' :

3=

| |
Josl Joxl.

SOT886 (XSON6)

Dimensions in mm

BX) solder paste = solderland

™"} occupied area

SOT886 (XSON¥)

SOT457 (SC-74) SOT457 (SC-74)

Dimensions in mm
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Minimized outline drawings & reflow soldering footprints Minimized outline drawings & reflow soldering footprints

Multi-Pin SMD Packages

‘<—5so—»
50 e 175 - | [+ 0.60 (8x) L 14 05 [7,)
‘ ‘ 1.3 max
- il ! 05 0.05 (V)
H H‘H H [ }IIII‘ 130 *0‘:3* ™ 000 %
‘ 1.0 | | g
T ) 0.4 I s O|7
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. g in 1 ind ‘ | | 400 660 7.00 055 23 O ' O § oo pasto doposit WAy n-
e | | e Sfee Tt e
! | | 1 0.4
1 ‘ \ ol |=— R
! 1 Oz —-— solder resist
I
|

. “BEEE i
|
H 0.49 J/ 0.25 ! —
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= K \Ay\ay\n\s.\s.,\sm\sw..\m\spy\ﬁ\GY\H\HY\SP\M\

o015
solder lands SPx tot
puta} nccup\ed area

SOT96 (SO8) SOT96 (SO8) SOT984 (HXSON12) SOT984 (HXSON12)

L 1.27 (6) [0400] 1-780] 0780 0.220 2200 [0.400] 1.500 [ 0.300 0400] 0:300] 230 1.700|2710] 1980 2

Hx
14 L, 05
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8.75 175
. 05 005 855 ‘ 4] max
03 0.00 14|:| H H H—-l H H HB 1
il it *
015 ‘ 1.0
SRk i r
. V soortand 62 40
i e = T " e
I : A\ s in 1 index i . Hy ey y Ay
{ 04 - @ ool lo sl pasto p ‘ % Solder land
T I:d I:d A H_'l HH H I
] pid area |
e sodorrei gl

035 o o7 e 049 || . o2 [

-~ ol JE—— 036" o019 - IR

[p [ av [ o [ o [ 5] s [sextot[seytoi] sox [ spy | ox | o [ e | y [nsex]nsmy] SPrtot ‘PI‘P:‘Ay‘By‘C‘m‘m‘ﬁx‘ﬁy‘nx‘ny‘ W[ ‘ ‘ [[
[0:400[ .780[ 0.780] 0:220] 1400 0400 0500 | 0300 [0.500]0.000]1.630] 1.700] 19101090 1 | 1] [270 | 1320 [ 7400 | 3500 [ 1750 0700 [ 0500 | 8770 | 5200 [ 17900 7650 | - b2y e p1-+] —I lp1

SOT983 (HXSONS) SOT983 (HXSONS) SOT108 (SO14) SOT108 (SO14)

3.600
2.950
3.4 - - ) 05
‘0725‘ 0.125 14 .
X 17 } d 137 max
HAAA L - - 0%
== == Ay - .
| | I -
| e
¢ g ; guo.zs 7
51 31 || R | 5750 3.600 3.200 5500 (] DjOJS A serns
7 29 [ pin 1 index 1 N socer paste deposi H
¢ ! 335 a1 (O[O 1.1 N
O ‘ | ! 325 29 O [m] : @ Solder land plus solder paste
Lttt g -
‘ n.:zs '}} ! ! | }r }} g E 0.4 ~———- occupied area
L2 1\ ' Jdol] gl o soderresis
— 1 (—
[ 0600+ | —I | l-0.450 T
065~ | .o Lol »‘ ‘ 035 m
015 [ Jav] ey [ o [sx]sy[sextot]spytor] sx[spy [ ax | oy [ rx [ Hy [nsex]
(5o 7e0fo oz so]oo] 2550 | a0 [owolomolsma]s ofowo9] » |

SOT505 (TSSOPS) SOT505 (TSSOP8) SOT985 (HXSON16) SOT985 (HXSON16)

Hx
3.1 U B o 17
B 2.‘9 L‘ max by ‘ ‘ ‘ max
N o125~ = || 010 [
PHARAR ; L] AAARAAAR
07 2 i 0.89
‘ 0.4 ‘ 0.41
XS | S | 62 40 ‘
48 29| Tpin T index o i+7 1
O/ ‘ % solder land pin 1 |ndex % solder land Hy
. ---- occupied area
LEEELE HYTHHHHE:
! H 0.30 H 0.23 0.31 H /LOZS in mm
osel L lgm o lopz o 1L N I 0-535*‘ SRS o W e lw [ o o [m oo m] "] I W
[l [aJorfolofoe oo [m[w] o0z 49 4 = o [5508 [ o580 [ 500 | 4200 [ 1200 |00 | o300 [ s | 4500 500 [s0 | S Lo Lo
[500 [ o350 [ 5400 | 5200 | 100 | 300 oo | 2750 | 00 708 [ ss0
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Dimensions in mm Dimensions in mm
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Minimized outline drawings & reflow soldering footprints Minimized outline drawings & reflow soldering footprints

Glass diodes

Hx
100 175 P )
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1N4148 12 BAS16H 13 BAT17 9 BAWS56 12 BCM847BV 30 BF820 29 BST60 29 BZX84-y4V3 11 IP4221CZ6-S 48 IP4772 CZ16

1N4531 12 BAS16J 13 BAT54 4 BAW56M 13 BCM847DS 30 BF820W 29 BST61 29 BZX84-y4V7 11 IP4221CZ6-XS 48 |P4773CZ14 51
1N47xxA series 10 BAS16L 13 BAT54A 4  BAWS56S 13 BCM856BS 30 BF821 29 BST62 29 BZX84-y51 11 1P4224CZ6 51 IP4774CZ14 51
1PS10SB82 9 BAS16T 13 BAT54AW 5 BAWS56T 13 BCMB856DS 30 BF822 29 BST82 25 BZX84-y56 11 IP4225CZ10 48  |P4776CZ38 52
1PS66SB17 9 BAS16W 13 BAT54C 4 BAWS56W 13 BCMB857BS 30 BF823 29 BSV52 28 BZX84-y5V1 11 IP4233CZ6 51 IP4777CZ38 52
1PS66SB82 9 BAS16VY 13 BAT54CM 5 BC807/-16/-25/-40 27 BCMB857BV 30 BF824 31 BZA100 20 BZX84-y5V6 11 1P4242CZ6 48 |P4778CZ38 52
1PS70SB20 7 BAS16W 13 BAT54CV 5 BC807DS 28 BCMB857DS 30 BF824W 31 BZA408B 20 BZX84-y62 11 IP4251CZ12-6 49  |P4779CZ64 52
1PS70SB82 9 BAS21 14  BAT54CW 5 BCBO7W/-16W/-25W/-40W 27 BCP51/-10/-16 43 BF840 31 BZA418A 20 BZX84-y68 11 1P4251CZ16-8 49 IP4790CZ38 51
1PS70SB84 9 BAS21AW 14  BAT54H 5 BC817/-16/-25/-40 27 BCP52/-10/-16 43 BFS19 31 BZA420A 20 BZX84-y6V2 11 IP4251CZ8-4 49  |P4852CX25/LF 47
1PS70SB85 9 BAS21H 14 BAT54J 5 BC817DPN 28 BCP53/-10/-16 43 BFS20 31 BZA456A 20 BZX84-y6V8 11 1P4252CZ12-6 49  IP4853CX24/LF 47
1PS70SB86 9 BAS21J 14  BAT54L 5 BC817DS 28 BCP54/-10/-16 43 BFS20W 31  BZA462A 20 BZX84-y75 11 1P4252CZ16-8 49  IP5002CX8/LF 46
1PS74SB23 6 BAS21SW 14 BAT54S 4 BCB17W/-16W/-25W/-40W 27 BCP55/-10/-16 43 BSH103 23 BZA820A 20 BZX84-y7V5 11 |P4252CZ8-4 49  IP5006CX11/LF 46
1PS75SB45 5 BAS21VD 14 BAT54SW 5 BC846/A/B 27 BCP56/-10/-16 43 BSH105 23 BZA856A 20 BZX84-y8V2 11 IP4253CZ12-6 49  IP5020CX16/LF 46
1PS76SB1 5 BAS21W 14 BAT54W 5 BCB846S 28 BCP68/-25 43 BSH108 23 BZA856AL 20 BZX84-y9V1 11 IP4253CZ16-8 49  IP5040CX11/LF 46
1PS76SB17 9 BAS28 13 BAT54W 5 BC846T/AT/BT 27 BCP69/-16/-25 43 BSH201 25 BZA862A 20 BZX884 series 10 1P4253CZ8-4 49 IP5311CX5/LF 46
1PS76SB21 5 BAS29 15  BAT54XY 5 BC846W /AW /BW 27 BCV26 29 BSH202 25 BZAB862AL 20 IP3219CZ6 48 |P4254CZ12-6 49  MEG3020CEP 6
1PS76SB4 5 BAS31 15 BAT720 6 BC847/A/B/C 27 BCV27 29 BSH203 25 BZA868A 20 IP3337CX18/LF 49  1P4254CZ16-8 49 MEG3020DEP 6
1PS76SB7 5 BAS31 13 BAT721 4 BC847AM/BM/CM 27 BCvV28 29 BSH205 25 BZAB868AL 20 IP3337CX18/LF 50 IP4254CZ8-4 49  MMBT2222A 28
1PS79SB10 5 BAS321 14  BAT721A 4 BCB847BPN 28 BCV29 29 BSH207 25 BZA956A 20 IP3338CX24/LF 50 IP4256CZ3-M 48 MMBT3904 28
1PS79SB17 9 BAS32L 12 BAT721C 4 BCB847BS 28 BCV46 29 BSN20 23 BZA962A 20 IP3338CX24/LF 50 IP4256CZ5-W 48  MMBT3906 28
1PS79SB30 5 BAS35 15 BAT721S 4 BCB847BV 28 BCV47 29 BSP030 23 BZA968A 20  IP4025CX20/LF 46 1P4256CZ6-F 48 MMBZ10VAL 21
1PS79SB31 5 BAS40 4 BAT74 5 BCB847BVN 28 BCV48 29 BSP100 23 BZB100A 10 IP4027CX20/LF 46 1P4263CZ14 51 MMBZ12VAL 21
1PS79SB40 5 BAS40-04 4 BAT74S 5 BCB847T/AT/BT/CT 27 BCV49 29 BSP122 25 BZB784 series 10 IP4032CX25/LF 50 IP4264CZ8-20 46 MMBZ12VDL 21
1PS79SB70 5 BAS40-04W 5 BAT74V 5 BC847W/AW/BW/CW 27 BCV61/A/B/C 30 BSP126 25 BZB84 series 10  IP4033CX25/LF 50 IP4264CZ8-40 46 MMBZ15VAL 21
1PS88SB48 5 BAS40-05 4 BAT754 4 BC848B 27 BCV62/A/B/C 30 BSP130 25 BZB984 series 10  IP4035CX24/LF 50 IP4280CZ10 52  MMBZ15VDL 21
1PS88SB82 9 BAS40-05V 5 BAT754A 4 BCB848W 27 BCV63/B 31 BSP19 29 BZT52H series 10  IP4040CX25/LF 50 IP4281CZ10 52 MMBZ18VAL 21
2N7002 23  BAS40-05W 5 BAT754C 4 BC849B 29 BCVé64B 31 BSP220 25 BZVA49 series 10  IP4041CX25/LF/S 50 1P4282Cz6 52 MMBZ18VCL 21
2N7002E 23 BAS40-06 4 BAT754L 5 BC849BW 29 BCV65 (SOT143B) 26 BSP225 25 BZV55 series 10  IP4042CX5/LF 50 IP4283CZ10-TT 51 MMBZ20VAL 21
2N7002F 23 BAS40-06W 5 BAT754S 4  BCB849C 29 BCV71/72 27 BSP230 25 BZV85 series 10  IP4043CX5/LF 50 IP4285CZ6 51 MMBZ20VCL 21
2N7002K 23 BAS40-07 5 BAT760 7 BCB849CW 29 BCW29/30 27 BSP250 25 BZV90 series 10  IP4044CX8/LF 46 1P4285CZ6 52  MMBZ27VAL 21
2PA1576Q /R /S 27  BAS40-07V 5 BAT85 4 BC850B 29 BCWS31 27 BSP31 43 BZX100A 10 IP4047CXé/LF 46 IP4286CZ6 51 MMBZ27VCL 21
2PA1774Q/R/S 27 BAS40H 5 BAT854AW 5 BC850BW 29 BCW32 27 BSP32/33 43 BZX384 series 10  IP4048CX5/LF 46 1P4286CZ6 52  MMBZ33VAL 21
2PA1774QM / RM / SM 27  BAS40L 5 BAT854CW 5 BC850C 29 BCW33 27 BSP41 43 BZX585 series 10 IP4049CX5/LF 46 IP4302CX2/LF 50 MMBZ33VCL 21
2PB1219AQ/R/S 27  BAS40W 5 BAT854SW 5 BCB850CW 29 BCW&0B/C/D 27 BSP43 43 BZX79 series 10  IP4051CX11/LF 47  IP4303CX4/LF 50 MMBZ5V6AL 21
2PB709ARL 27  BAS40XY 5 BAT854W 5 BC856/A/B 27 BCW61B/C/D 27 BSP50 29 BZX84 series 10  IP4052CX20/LF 47 IPA305CX4/LF 50 MMBZ6V2AL 21
2PB709ART 27 BAS416 15 BAT86 4  BCB856S 28 BCW&9 /70 27 BSP51 29 BZX84J series 10  IP4053CX15/LF 49  IP4306CX2/LF 50 MMBZ6VSAL 21
2PB709ARW / SW 27 BAS45A 15  BAT960 7 BCB856T/AT/BT 27 BCW71 27 BSP52 29 BZX84-y10 11 IP4054CX15/LF 49  IP4307CX4/LF 48 MMBZ9V1AL 21
2PB709ASL 27 BAS45AL 15 BAV103 14 BC856W /AW /BW 27 BCW?72 27 BSP60 29 BZX84-y11 11 IP4055CXé6/LF 46 IP4332CX5/LF 50 NZX series 10
2PB710ARL 27 BAS516 13 BAV170 15 BC857/A/B/C 27 BCW89 27 BSP61 29 BZX84-y12 11 IP4056CX8/LF 47  |P4338CX24/LF 50 NZX10A 1
2PB710ASL 27 BAS521 14  BAV199 15 BC857AM/BM/CM 27 BCX17 27 BSP62 29 BZX84-y13 11 IP4057CX10/LF 47 IP4341CX25/LF 50 NzX10B 1
2PC4081Q/R/S 27 BAS56 15  BAV199W 15 BC857BS 28 BCX18 27 BSP89 25 BZX84-y15 11 |P4058CX8/LF 47  1P4342CX5/LF 50 NzX10C 1"
2PC4617Q /R 27 BAS70 4 BAV20 14 BCB857BV 28 BCX19 27 BSR14 28 BZX84-y16 11 IP4059CX5/LF 47  1P4343CX5/LF 50 NZX10D 1
2PC4617QM / RM 27 BAS70-04 4 BAV21 14 BC857T/AT/BT/CT 27 BCX51/-10/-16 43 BSR16 28 BZX84-y18 11 IP4060CX16/LF 47  1P4350CX24/LF 47 NZX11A 11
2PD1820A/R /S 27 BAS70-04W 5 BAV23 14 BC857W/AW/BW/CW 27 BCX52/-10/-16 43 BSR30/ 31 43 BZX84-y20 11 IP4064CX8/LF/S 46 IP4352CX24/LF 47 NzZX11B 11
2PD601ARL 27 BAS70-05 4  BAV23A 14 BCB858B 27 BCX53/-10/-16 43 BSR33 43 BZX84-y22 11 IP4065CX11/LF 47  IPA355CX6/LF 46 NZX11C 1"
2PD601ART 27  BAS70-05W 5 BAV23C 14 BC858W 27 BCX54/-10/-16 43 BSR41 43 BZX84-y24 11 IP4067CX9/LF 47  IPA358CX6/LF 47  NZX11D 1"
2PD601ARW / SW 27 BAS70-06 4 BAV23S 14 BCB859B 29 BCX55/-10/-16 43 BSR42 /43 43 BZX84-y27 11 IP4078CX6/LF 47  1P4359CX4/LF 47 NZX12A 1
2PD601ASL 27 BAS70-06W 5 BAV70 12 BC859BW 29 BCX56/-10/-16 43 BSS123 25 BZX84-y2v4 11 IP4085CX4/LF 48  IP4361CX4/LF 50 NzX12B 11
2PD602AQL 27 BAS70-07 5 BAV7OM 13 BC859C 29 BCX70G/H/J/K 27 BSS192 25 BZX84-y2Vv7 11 IP4088CX20/LF 49  1P4363CX10/LF 46 NzX12C 1"
2PD602ARL 27 BAS70-07S 5 BAV70S 13 BC859CW 29 BCX71H/J/K 27 BSS63 27 BZX84-y30 11 IP4110CX20/LF 46 IP4364CX8/LF 46 NZX12D 1
2PD602ASL 27  BAS70-07V 5 BAV70T 13 BCB860B 29 BF550 31 BSS63 29 BZX84-y33 11 IP4125CX20/LF 46 IP4365CX11 46 NzZX12X 1
4283CZ10-TB 52 BAS70H 5 BAV7OW 13 BC860BW 29 BF570 31 BSS64 27 BZX84-y36 11 IP4142CX5/LF 50 IP4365CX11 47  NZX13A 11
BAL74 12 BAS70L 5 BAV756S 13 BCB860C 29 BF620 29 BSS64 29 BZX84-y39 11 IP4153CX15/LF 49  IP4366CX8/LF 46 NZX13B 1"
BAL99 12 BAS70W 5 BAV99 12 BCB60CW 29 BF621 29 BSS84 25 BZX84-y3VO 11 IP4158CX8/LF 47  1P4385CX4/LF 48 NZX13C 1
BAS101 14 BAS70W 5 BAV99S 13  BCB868/-25 43  BF622 29 BSS87 25 BZX84-y3V3 11 1P4220CZ6 47  IP4386CX4/LF 48 NZX14A 1
BAS101S 14 BAS70XY 5 BAV9IW 13 BCB69/-16/-25 43 BF623 29 BST39 29 BZX84-y3V6 11 IP4220CZ6 48  IP4387CX4/LF 48 NZX14B 1
BAS116 15 BAS716 15  BAW101 14 BCMé1B 30 BF720 29 BST50 29 BZX84-y3V9 11 IP4220CZ6 51 IP4769CZ14 51 NzX14C 1"
BAS116H 15 BAS85 4  BAWI101S 14  BCMé2B 30 BF722 29 BST51 29 BZX84-y43 11 IP4221CZ6-S 46 IP4770 CZ16 51 NZX15A 1

BAS16 12 BAS86 4 BAWI156 15 BCMB847BS 30 BF723 29 BST52 29 BZX84-y47 11 IP4221CZ6-S 47 IP4771 CZ16 51  NzZX15B 11
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NZX15C 11 NZX5V1B 11 PBLS2002S 39  PBSS302NX 34 PBSS4120T 35 PBSS5220V 37 PBSS9410PA 37 PDTA143ET 32 PDTC123JE 32 PDTD123TT

NZX15X 11 NzZX5V1C 11 PBLS2003D 39 PBSS302NX 42 PBSS4130T 35 PBSS5230T 37 PDTA113EE 32 PDTA143EU 32 PDTC123JM 32 PDTD123YT 88
NZX16A 11 NzZX5V1D 11 PBLS2003S 39 PBSS302NZ 34 PBSS4140DPN 38 PBSS5230T 37 PDTA113EM 32 PDTA143TE 32 PDTC123JT 32 PDZ-B series 10
NZX16B 11 NZX5V6A 11 PBLS2004D 39 PBSS302NZ 42 PBSS4140T 35 PBSS5240T 37 PDTA113ET 32 PDTA143T™M 32 PDTC123JU 32 PEMB1 33
NZX16C 11 NZX5VéB 11 PBLS2021D 39 PBSS302PD 36 PBSS4140U 35 PBSS5240T 37 PDTA113EU 32 PDTA143TT 32 PDTC123TE 32 PEMB10 33
NZX18A 11 NZX5V6C 11 PBLS2022D 39 PBSS302PD 43 PBSS4140V 5 PBSS5240V 37 PDTA113ZE 32 PDTA143TU 32 PDTC123TM 32 PEMB11 33
NZX18B 11 NzZX5V6D 11 PBLS2023D 39 PBSS302PX 36 PBSS4160DPN 38 PBSS5240Y 37 PDTA113ZM 32 PDTA143XE 32 PDTC123TT 32 PEMB13 33
NZX18C 11 NZX5V6E 11 PBLS2024D 39  PBSS302PX 43 PBSS4160DS 38 PBSS5250T 37 PDTA113ZT 32 PDTA143XM 32 PDTC123TU 32 PEMB14 33
NZX20A 11 NZX6V2A 11 PBLS4001D 39 PBSS302PZ 36 PBSS4160T 35 PBSS5250T 37 PDTA113zZU 32 PDTA143XT 32 PDTC123YE 32 PEMBI15 33
NZX20B 11 NZXéV2B 11 PBLS4002D 39 PBSS302PZ 43 PBSS4160U 35 PBSS5250X 36 PDTA114EE 32 PDTA143XU 32 PDTC123YM 32 PEMB16 B8]
NZX20C 11 NzZXévaC 11 PBLS4003D 39 PBSS303ND 34 PBSS4160V 35 PBSS5250X 43 PDTA114EM 32 PDTA143ZE 32 PDTC123YT 32 PEMB17 B8
NZX22A 11 NZX6V2D 11 PBLS4004D 39  PBSS303ND 42 PBSS4220V 35 PBSS5320D 36 PDTA114ET 32 PDTA143ZM 32 PDTC123YU 32 PEMB18 33
NZX22B 11 NZX6V2E 11 PBLS4005D 39  PBSS303NX 34 PBSS4230T 35 PBSS5320D 43 PDTA114EU 32 PDTA143ZT 32 PDTC124EE 32 PEMB19 33
NZX22C 11 NZX6V8A 11 PBLS6001D 39 PBSS303NX 42 PBSS4240DPN 38 PBSS5320T 37 PDTAM14TE 32 PDTA143ZU 32 PDTC124EM 32 PEMB2 B8
NZX24A 11 NZXéV8B 11 PBLS6002D 39 PBSS303NZ 34 PBSS4240T 35 PBSS5320T 37 PDTA114TM 32 PDTA144EE 32 PDTC124ET 32 PEMB20 33
NZX24B 11 NZX6V8C 11 PBLS6003D 39 PBSS303NZ 42 PBSS4240V 35 PBSS5320X 36 PDTA114TT 32 PDTA144EM 32 PDTC124EU 32 PEMB24 33
NzZX24C 11 NZX6V8D 11 PBLS6004D 39 PBSS303PD 36 PBSS4240Y 35 PBSS5320X 43 PDTA114TU 32 PDTA144ET 32 PDTC124TE 32 PEMB3 33
NZX24X 11 NZX7V5A 11 PBLS6005D 39 PBSS303PD 43 PBSS4250X 34 PBSS5330X 36 PDTA1M14YE 32 PDTA144EU 32 PDTC124TM 32 PEMB30 a3
NZX27A 11 NZX7V5B 11 PBLS6021D 39 PBSS303PX 36 PBSS4250X 42 PBSS5330X 43 PDTA114YM 32 PDTA144TE 32 PDTC124TT 32 PEMB4 33
NZX278B 11 NZX7V5C 11 PBLS6022D 39 PBSS303PX 43 PBSS4320T 35 PBSS5350D 36 PDTA114YT 32 PDTA144TM 32 PDTC124TU 32 PEMB9 33
NzX27C 11 NZX7V5D 11 PBLS6023D 39 PBSS303PZ 36 PBSS4320X 34 PBSS5350D 43  PDTA114YU 32 PDTA144TT 32 PDTC124XE 32 PEMD10 33
NZX27X 11 NZX7V5X 11 PBLS6024D 39 PBSS303PZ 43 PBSS4320X 42 PBSS5350SS 38 PDTA115EE 32 PDTA144TU 32 PDTC124XM 32 PEMD12 88}
NZX2V4A 11 NZX8V2A 11 PBRN113ET 33 PBSS304ND 34 PBSS4330X 34 PBSS5350T 37 PDTA115EM 32 PDTA144VE 32 PDTC124XT 32 PEMD13 33
NZX2v4B 11 NZX8V2B 11 PBRN113ET 41 PBSS304ND 42 PBSS4330X 42 PBSS5350T 37 PDTA115ET 32 PDTA144VM 32 PDTC124XU 32 PEMD14 33
NZX2V7A 11 NZX8vaC 11 PBRN113ZT 33 PBSS304NX 34 PBSS4350D 34 PBSS5350X 36 PDTA115EU 32 PDTA144VT 32 PDTC143EE 32 PEMDI15 33
NZX2V7B 11 NZX8V2D 11 PBRN113ZT 41 PBSS304NX 42 PBSS4350D 42 PBSS5350X 43 PDTA115TE 32 PDTA144VU 32 PDTC143EM 32 PEMD16 28]
NZX2v7C 11 NZX9VIA 11 PBRN123ET 33 PBSS304NZ 34 PBSS4350SPN 38 PBSS5350Z 36 PDTA115TM 32 PDTA144WE 32 PDTC143ET 32 PEMD17 33
NZX30A 11 NZX9V1B 11 PBRN123ET 41  PBSS304NZ 42 PBSS4350SS 38 PBSS5350Z 43  PDTA115TT 32 PDTA144WM 32 PDTC143EU 32 PEMD18 33
NZX30B 11 NZX9V1C 11 PBRN123YT 33  PBSS304PD 36 PBSS4350T 35 PBSS5480X 36 PDTA115TU 32 PDTA144WT 32 PDTC143TE 32 PEMD19 33
NZX30C 11 NZX9V1D 11 PBRN123YT 41  PBSS304PD 43 PBSS4350X 34 PBSS5480X 43 PDTA123EE 32 PDTA144WU 32 PDTC143TM 32 PEMD2 88
NZX30X 11 NZX9VIE 11 PBRP113ET 33 PBSS304PX 36  PBSS4350X 42 PBSS5520X 36 PDTA123EM 32 PDTB113ET 33 PDTC143TT 32 PEMD20 33
NZX33A 11 OD123W 54 PBRP113ET 41 PBSS304PX 43 PBSS4350Z 34 PBSS5520X 43  PDTA123ET 32 PDTB113ZT 33  PDTC143TU 32 PEMD24 33
NZX33B 11 P4283CZ10-TB 51 PBRP113ZT 33  PBSS304PZ 36 PBSS4350Z 42 PBSS5540X 36 PDTA123EU 32 PDTB123ET 33 PDTC143XE 32 PEMD3 33
NZX33C 11 P4283CZ10-TT 52 PBRP113ZT 41  PBSS304PZ 43  PBSS4480X 34 PBSS5540X 43 PDTA123JE 32 PDTB123TT 33 PDTC143XM 32 PEMD30 88
NZX36A 11 P4337CX18/LF/E 49 PBRP123ET 33 PBSS305ND 34 PBSS4480X 42 PBSS5540Z 36 PDTA123JM 32 PDTB123YT 33 PDTC143XT 32 PEMD4 33
NZX36B 11 P4353CX15/LF 49  PBRP123ET 41 PBSS305ND 42 PBSS4520X 34 PBSS5540Z 43  PDTA123JT 32 PDTC114EE 32  PDTC143XU 32 PEMD48 33
NZX36C 11 PBHV8115T 40 PBRP123YT 33 PBSS305NX 34 PBSS4520X 42 PBSS5560PA 37 PDTA123JU 32 PDTC114EM 32 PDTC143ZE 32 PEMDé6 33
NZX36X 11 PBHV8115X 40 PBRP123YT 41 PBSS305NX 42 PBSS4540X 34 PBSS5580PA 37 PDTA123TE 32 PDTCT14ET 32 PDTC143ZM 32 PEMD9 88}
NZX3VOA 11 PBHV8115Z 40 PBSS2515E 35 PBSS305NZ 34 PBSS4540X 42 PBSS5612PA 37 PDTA123T™M 32 PDTC114EU 32 PDTC143ZT 32 PEMH1 33
NZX3V0B 11 PBHV8540T 40 PBSS2515M 35 PBSS305NZ 42  PBSS4540Z 34 PBSS5620PA 37 PDTA123TT 32 PDTC114TE 32 PDTC143zZU 32 PEMH10 33
NZX3V0C 11 PBHV8540X 40 PBSS2515VPN 38 PBSS305PD 36 PBSS4540Z 42 PBSS5630PA 37 PDTA123TU 32 PDTC114TM 32 PDTC144EE 32 PEMH11 33
NZX3V3A 11 PBHV8540Z 40 PBSS2515VS 38 PBSS305PD 43 PBSS4560PA 35 PBSS8110D 34 PDTA123YE 32  PDTC14TT 32 PDTC144EM 32 PEMH13 33
NZX3V3B 11 PBHV9040T 40 PBSS2515YPN 38 PBSS305PX 36 PBSS4580PA 35 PBSS8110D 42 PDTA123YM 32 PDTC114TU 32 PDTC144ET 32 PEMH14 33
NZX3Vv3C 11 PBHV9040X 40 PBSS2540E 35 PBSS305PX 43 PBSS4612PA 35 PBSS8110T 35 PDTA123YT 32 PDTC114YE 32 PDTC144EU 32 PEMH15 33
NZX3V6A 11 PBHV9040Z 40 PBSS2540M 35 PBSS305PZ 36 PBSS4620PA 35 PBSS8110X 34 PDTA123YU 32 PDTC114YM 32 PDTC144TE 32 PEMH16 33
NZX3Vé6B 11 PBHV9115T 40 PBSS301ND 34 PBSS305PZ 43 PBSS4630PA 35 PBSS8110X 42 PDTA124EE 32 PDTC114YT 32 PDTC144TM 32  PEMH17 33
NZX3V6C 11 PBHV9115X 40 PBSS301ND 42 PBSS306NX 34 PBSS5120T 37 PBSS8110Y 35 PDTA124EM 32 PDTC114YU 32 PDTC144TT 32 PEMH18 33
NZX3V9A 11 PBHV9115Z 40 PBSS301NX 34  PBSS306NX 42 PBSS5120T 37 PBSS8110Z 34 PDTA124ET 32 PDTC115EE 32 PDTC144TU 32 PEMH19 33
NZX3V9B 11 PBLS1501V 39 PBSS301NX 42 PBSS306NZ 34 PBSS5130T 37 PBSS8110Z 42 PDTA124EU 32 PDTC115EM 32 PDTC144VE 32 PEMH2 33
NZX3Vv9C 11 PBLS1501Y 39 PBSS301NZ 34 PBSS306NZ 42 PBSS5130T 37 PBSS8510PA 35 PDTA124TE 32 PDTC115ET 32 PDTC144VM 32 PEMH20 33
NZX4V3A 11 PBLS1502V 39 PBSS301NZ 42 PBSS306PX 36 PBSS5140T 37 PBSS9110D 36 PDTA124TM 32 PDTC115EU 32 PDTC144VT 32 PEMH24 33
NZX4V3B 11 PBLS1502Y 39 PBSS301PD 36 PBSS306PX 43 PBSS5140T 37 PBSS9110D 43  PDTA124TT 32 PDTC115TE 32 PDTC144VU 32 PEMH30 33
NZX4v3C 11 PBLS1503V 39 PBSS301PD 43 PBSS306PZ 36 PBSS5140V 37 PBSS9110T 37 PDTA124TU 32 PDTC115TM 32 PDTC144WE 32 PEMH4 33
NZX4v3D 11 PBLS1503Y 39 PBSS301PX 36 PBSS306PZ 43 PBSS5160DS 38 PBSS9110T 37 PDTA124XE 32 PDTC115TT 32 PDTC144WM 32  PEMH7 33
NZX4V7A 11 PBLS1504V 39 PBSS301PX 43  PBSS3515E 37 PBSS5160T 37 PBSS9110X 36 PDTA124XM 32 PDTC115TU 32 PDTC144WT 32 PEMH9 33
NZX4V7B 11 PBLS1504Y 39 PBSS301PZ 36 PBSS3515M 37 PBSS5160T 37 PBSS9110X 43 PDTA124XT 32 PDTC123EE 32 PDTC144WU 32 PEMT1 28
NZX4v7C 11 PBLS2001D 39 PBSS301PZ 43  PBSS3515VS 38 PBSS5160V 37 PBSS9110Y 37 PDTA124XU 32 PDTC123EM 32 PDTD113ET 33 PEMX1 28
NZX4v7D 11 PBLS2001S 39 PBSS302ND 34  PBSS3540E 37 PBSS5220T 37 PBSS9110Z 36 PDTA143EE 32 PDTC123ET 32 PDTD113ZT 33  PEMZ1 28

NZX5V1A 11 PBLS2002D 39 PBSS302ND 42  PBSS3540M 37 PBSS5220T 37 PBSS9110Z 43 PDTA143EM 32 PDTC123EU 32 PDTD123ET 33 PEMZ7 28
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PESD12VL1BA 18  PESD3V3V4UK 19  PESD5VOX2BT 16 PMBTA64 29 PMEG3010BER 6 PMEG6020ER 6 PMST2222A 28 PTVS16VST1UR 21 PUMD30 33 PzZU18y

PESD12VL2BT 19 PESD3V3V4UW 20 PESD5V2S18U 20 PMBTA92 29 PMEG3010BEV 7 PMEG6030EP 6 PMST2369 28 PTVS17VS1UR 21 PUMD4 33  PzZU2.4y 11
PESD12VS1UA 18 PESD3V3X1BA 16  PESD5V2S2UT 19 PMD2001D 26 PMEG3010CEH 7 PMEM1505NG 40 PMST2907A 28 PTVS18VS1UR 21 PUMDA48 33  PzU2.7y 11
PESD12VS1UB 18 PESD3V3X1BL 16  PESD5Z12 18  PMD3001D 26 PMEG3010CEJ 7 PMEM1505PG 40 PMST3904 28 PTVS20VS1UR 21 PUMDé 33 PZU20y 1"
PESD12VS1UJ 18 PESD5VOF1BL 16 PESD5Z2.5 18  PMD9%001D 26 PMEG3010EB 7 PMEM4010ND 40 PMST3906 28 PTVS22VS1UR 21  PUMD9 33 PzZU22y 1"
PESD12VS1UL 18 PESD5VOL1BA 18 PESD5Z3.3 18 PMD9002D 26 PMEG3010EH 7 PMEM4010PD 40 PMST4401 28 PTVS24VS1UR 21  PUMH1 33  PzZU24y 11
PESD12VS2UAT 19 PESD5VOL1UA 18 PESD5Z5.0 18 PMD9003D 26 PMEG3010EJ 7 PMEM4020AND 40 PMST4403 28 PTVS26VS1UR 21 PUMH10 33  PzU27y 1
PESD12VS2UQ 19 PESD5VOL1UB 18 PESD5Z6.0 18  PMD9%010D 26 PMEG3010EP 6 PMEM4020APD 40 PMST5088 27  PTVS28VS1UR 21  PUMHN 33 PZU3.0y 1"
PESD12VS2UT 19  PESD5VOL1UL 18 PESD5Z7.0 18 PMEG1020EA 7 PMEG3010ER 6 PMEM4020ND 40 PMST5089 27 PTVS30VS1UR 21  PUMH13 33  PZU3.3y 1"
PESD12VS4UD 20 PESD5VOL2BT 19 PESDé6VOL2UU 19 PMEG1020EH 7 PMEG3010ET 6 PMEM4020PD 40 PMST5550 29 PTVS33VS1UR 21 PUMH14 33  PZU3.6y 11
PESD12VS5UD 20 PESD5VOL2UM 19 PESD9V3V4UK 19 PMEG1020EJ 7 PMEG3015EH 7 PMF280UN 23 PMST5551 29 PTVS36VS1UR 21  PUMH15 33  PZU3.9y 11
PESD15VL1BA 18 PESD5VOL2UU 19 PHT11NO6LT 23 PMEG1020EV 7 PMEG3015EJ 7 PMF290XN 23 PMSTé428 27  PTVS3V3S1UR 21  PUMH16 33 PZU30y 1"
PESD15VL2BT 19 PESD5VOL4UF 19  PHT4NQ10LT 25 PMEG1030EH 7 PMEG3015EV 7 PMF370XN 23 PMST6429 27  PTVS40VS1UR 21  PUMH17 33 PZU33y 1"
PESD15VS1UB 18 PESD5VOL4UG 20 PHT4NQ10T 25 PMEG1030EJ 7 PMEG3020BEP 6 PMF3800SN 23 PMSTAO5 27 PTVS43VS1UR 21  PUMH18 33  PZU36y 11
PESD15VS1UL 18  PESD5VOL4UW 20 PHT6NO6LT 23 PMEG2005AEA 7 PMEG3020BER 6 PMF400UN 23 PMSTA06 27 PTVS45VS1UR 21  PUMH19 33  PzZU4.3y 1
PESD15VS2UAT 19 PESD5VOL5UF 20 PHT6NO6T 23  PMEG2005AEL 7 PMEG3020EH 7 PMF780SN 23 PMSTA42 29 PTVS48VS1UR 21  PUMH2 33 PzU4.7y 1"
PESD15VS2UQ 19  PESD5VOL5UK 20 PHT6NQ10T 25 PMEG2005AEV 7 PMEG3020EJ 7 PMG370XN 23 PMSTAS55 27  PTVS51VS1UR 21  PUMH20 33 PzZU5.1y 1
PESD15VS2UT 19 PESD5VOL5UV 20 PHT8NO6LT 23 PMEG2005CT 8 PMEG3020EP 6 PMGD280UN 26 PMSTA56 27 PTVS54VS1UR 21 PUMH24 33 PZUS.6y 11
PESD15VS4UD 20 PESD5VOL5UY 20 PIMD2 33 PMEG2005EB 7 PMEG3020EPA 7 PMGD290XN 26 PMSTA92 29 PTVS58VS1UR 21  PUMH30 33 PzUé6.2y 1
PESD15VS5UD 20 PESD5VOL6UAS 20 PIMD3 33 PMEG2005EH 7 PMEG3020ER 6 PMGD370XN 26  PMV117EN 23 PTVS5VOS1UR 21 PUMH4 33 PzZU6.8y 1
PESD1CAN 17  PESD5VOL6US 20 PIMH9 33 PMEG2005EJ 7 PMEG3030BEP 6 PMGD400UN 26 PMV213SN 25 PTVS60VSTUR 21 PUMH7 33 PzZU7.5y 1
PESD1FLEX 17 PESD5VOL7BAS 20 PIMN31 33 PMEG2005EL 7 PMEG3030EP 6 PMGD780SN 26 PMV30UN 23 PTVS64VS1UR 21  PUMH9 33 PZU8.2y 1
PESD1LIN 17 PESD5VOL7BS 20 PIMT1 28 PMEG2005ET 6 PMEG3050BEP 6 PMGD8000LN 26  PMV31XN 23 PTVS6VOS1UR 21  PUMT1 28 PzU9.1y 1
PESD24VL1BA 18 PESD5VOS1BA 18 PIMZ2 28 PMEG2010AEB 7 PMEG3050EP 6 PML260SN 25 PMV40UN 23 PTVS6V5S1UR 21 PUMX1 28 PZUxB series 10
PESD24VL2BT 19 PESD5V0S1BB 18  PLVA2600A series 10 PMEG2010AEH 7 PMEG4002EB 7 PML340SN 25 PMVA45EN 23 PTVS7VOS1UR 21 PUMX2 28 PZUxBA series 10
PESD24VS1UB 18 PESD5VOS1BL 18  PLVA6QOA series 10 PMEG2010AEJ 7 PMEGA4002EJ 7 PMMT491A 35 PMV56XN 23 PTVS7V5S1UR 21 PUMZ1 28 PZUxBL series 10
PESD24VS1UL 18 PESD5VOS1UA 18 PMBD353 9 PMEG2010AET 6 PMEG4002EL 5 PMMT591A 37 PMV6OEN 23 PTVS8VOS1UR 21  PUMZ2 28 PZUxDB2 series 10
PESD24VS2UAT 19  PESD5VOS1UB 18 PMBD354 9 PMEG2010BEA 7 PMEGA4002EL 7 PMMT591A 37  PMV65XP 25 PTVS8V5S1UR 21 PVR100AD-B12V 44 RB751CS40 5
PESD24VS2UQ 19 PESD5V0S1UJ 18 PMBF170 23  PMEG2010BER 6 PMEGA4005AEA 7 PMN23UN 23 PMZ250UN 23 PTVS9VOST1UR 21 PVR100AD-B2V5 44 RB751S40 5
PESD24VS2UT 19  PESD5VOS1UL 18 PMBS3904 28 PMEG2010BEV 7 PMEGA4005AEV 7 PMN27UN 23 PMZ270XN 23 PUMB1 33 PVR100AD-B3VO 44 RB751V4 5
PESD24VS4UD 20 PESD5VO0S2BT 19  PMBS3906 28 PMEG2010EA 7 PMEG4005CT 8 PMN28UN 23 PMZ350XN 23 PUMB10 33 PVR100AD-B3V3 44 SI2302DS 23
PESD24VS5UD 20 PESD5VOS2UAT 19  PMBT2222 28 PMEG2010EH 7 PMEGA4005EH 7 PMN34LN 23 PMZ390UN 23 PUMBI11 33 PVR100AD-B5VO 44 SI2304DS 23
PESD2CAN 17  PESD5V0S2UQ 19 PMBT2222A 28 PMEG2010EJ 7 PMEG4005EJ 7 PMN34UN 23 PMZ760SN 23 PUMBI13 33  PVR100AZ-B12V 44 TL431ACDBZR 44
PESD3V3L1BA 18 PESD5V0S4UD 20 PMBT2369 28 PMEG2010EPA 7 PMEGA4005ET 6 PMN38EN 23 PRLL5817 6 PUMB14 33 PVR100AZ-B2V5 44 TL431AIDBZR 44
PESD3V3L1UA 18 PESD5VOS4UF 19  PMBT2907 28 PMEG2010ER 6 PMEG4010BEA 7 PMN40LN 23 PRLL5818 6 PUMB15 33 PVR100AZ-B3VO 44  TL431AQDBZR 44
PESD3V3L1UB 18 PESD5VOS5UD 20 PMBT2907A 28 PMEG2010ET 6 PMEG4010BEV 7 PMN45EN 23 PRLL5819 6 PUMB16 33 PVR100AZ-B3V3 44 TL431ASDT 44
PESD3V3L1UL 18  PESD5VOU1BA 16  PMBT3904 28 PMEG2010EV 7 PMEG4010CEH 7 PMN49EN 23 PRTR5VOU1T 16 PUMB17 33 PVR100AZ-B5V0 44 TL431CDBZR 44
PESD3V3L2BT 19 PESD5VOU1BB 16 PMBT3904M 28 PMEG2015EA 7 PMEGA4010CEJ 7 PMNS50XP 25 PRTR5VOU2AX 16 PUMB18 33 PXT2222A 28 TL431IDBZR 44
PESD3V3L2UM 19  PESD5VOU1BL 16 PMBT3904VS 28 PMEG2015EH 7 PMEG4010EH 7 PMNS55LN 23 PRTR5VOU2D 17  PUMB19 33 PXT2907A 28 TL431QDBZR 44
PESD3V3L4UF 19 PESD5VOU1UA 16 PMBT3904YS 28 PMEG2015EJ 7 PMEGA4010EJ 7 PMP4201G 30 PRTR5VOU2F 17  PUMB2 33 PXT4401 28 TL431SDT 44
PESD3V3L4UG 20 PESD5VOU1UB 16 PMBT3906 28 PMEG2015EV 7 PMEG4010EP 6 PMP4201V 30 PRTR5VOU2K 17 PUMB20 33 PXT4403 28

PESD3V3L4UW 20 PESD5VOU1UL 16 PMBT3906M 28 PMEG2020AEA 7 PMEG4010ER 6 PMP4201Y 30 PRTR5VOU2X 16 PUMB24 33  PXTA14 29

PESD3V3L5UF 20 PESD5VOU2BM 16 PMBT3906VS 28 PMEG2020EH 7 PMEG4010ET 6 PMP4501G 30 PRTR5VOU4AD 48 PUMB3 33 PXTA42 29

PESD3V3L5UK 20 PESD5VOU2BT 16 PMBT3906YS 28 PMEG2020EJ 7 PMEGA4020EP 6 PMP4501V 30 PRTR5VOU4D 17  PUMB30 33 PXTA92 29

PESD3V3L5UV 20 PESD5VOU4BF 17  PMBT3946VPN 28 PMEG3002AEB 7 PMEG4020EPA 7 PMP4501Y 30 PRTR5VOU4D 52 PUMB4 33 PZT2222A 28

PESD3V3L5UY 20 PESD5VOU4BW 17  PMBT3946YPN 28 PMEG3002AEL 5 PMEG4020ER 6 PMP5201G 30 PRTR5VOU4Y 17  PUMB9 33 PZT2907A 28

PESD3V3S1UB 18  PESD5VOUSBF 17 PMBT4401 28 PMEG3002AEL 7 PMEG4030EP 6 PMP5201V 30 PRTR5VOU4Y 48 PUMD10 33 PZT4401 28

PESD3V3S1UL 18 PESD5VOUS5BV 17 PMBT4403 28 PMEG3002EJ 7 PMEGA4030ER 6 PMP5201Y 30 PRTR5VOU4Y 52  PUMD12 33 PZT4403 28

PESD3V3S2UAT 19 PESD5VOV1BA 19  PMBT5550 29 PMEG3002TV 8 PMEG4050EP 6 PMP5501G 30 PRTR5VOUbAS 17 PUMD13 33  PZTA14 29

PESD3V3S2UQ 19 PESD5VOV1BB 19  PMBT5551/BSR19 29 PMEG3005AEA 7 PMEG6002EB 7 PMP5501V 30 PRTR5VOU6S 17  PUMD14 33  PZTA42 29

PESD3V3S2UT 19  PESD5VOV1BL 19 PMBT6428 27 PMEG3005AEV 7 PMEG6002EJ 7 PMP5501Y 30 PRTR5VOU8S 17 PUMD15 33 PZTA44 29

PESD3V3S4UD 20 PESD5VOV4UF 19  PMBT6429 27 PMEG3005CT 8 PMEG6002TV 8 PMR280UN 23 PRTR5VOU8S 52 PUMD16 33 PZTA92 29

PESD3V3S4UF 19 PESD5VOV4UG 20 PMBTAO6 27 PMEG3005EB 7 PMEG6010AED 6 PMR290XN 23 PSSI2021SAY 45 PUMD17 33  PZU10y 1"

PESD3V3S5UD 20 PESD5VOV4UK 19 PMBTA13 29 PMEG3005EH 7 PMEG6010CEH 7 PMR370XN 23 PTVS10VS1UR 21 PUMD18 33  PzZU11ly 1"

PESD3V3U1UA 16  PESD5VOV4UW 20 PMBTA14 29 PMEG3005EJ 7 PMEG6010CEJ 7 PMR400UN 23 PTVS11VS1UR 21  PUMD19 33 PzU12y 1

PESD3V3U1UB 16 PESD5VOX1BA 16 PMBTA42 29 PMEG3005EL 7 PMEG6010EP 6 PMR780SN 23 PTVS12VS1UR 21 PUMD2 33  PzZU13y 1"

PESD3V3U1UL 16 PESD5VOX1BL 16 PMBTA42DS 29 PMEG3005ET 6 PMEG6010ER 6 PMSS3904 28 PTVS13VS1UR 21 PUMD20 33  PZUl4y 1"

PESD3V3V4UF 19 PESD5VOX1BQ 16 PMBTA44 29 PMEG3010BEA 7 PMEG6020EP 6 PMSS3906 28 PTVS14VS1UR 21 PUMD24 33  PZU15y 1"

PESD3V3V4UG 20 PESD5VOX1BT 16 PMBTA56 27 PMEG3010BEP 6 PMEG6020EPA 7 PMST2222 28 PTVS15VS1UR 21 PUMD3 33  PzZU1éy 1
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