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Philips Semiconductors’ discrete source of power for SMPSs

Supplying power efficiently from a compact source has
always been a key design factor in virtually every electronic
application. Today, the Switched Mode Power Supply (SMPS)
is often adopted as the answer to these needs in an ever
widening range of applications, including basestations and
small telecommunications exchanges, data transmission over
Wide Area Networks (WANS), and as a generic supply for
high power applications. They are also found in charger units
for handheld equipment (shavers, etc), on-board distributed

power suppliesfor portable computing

POWER SUPPLY
TOPOLOGIES

applications and Uninterruptible
Power Supplies (UPSs) for PCs.

APPLICATIONS

As one of the leading suppliers of Forward
Half bridge

Full bridge

semiconductor power components, supplies,
Philips Semiconductors has an extremely
broad range of discrete devices for
. N . converters
virtually every SMPS application with
many innovative solutions. Our

extensive portfolio of discrete UPS

semiconductors is backed by world-class

Flyback Low power supplies, chargers. il
Higher power chargers, laptop!i|

PC “silver box” supplies il
ATt en o | Power MOSFETs

@ A SOURCE THAT IS ALSO GREEN
Along with our sister company Philips Components,
Philips Semiconductors has adopted EcoDesign principles
to develop products that have a minimum impact on
the environment. This means designing for recycling,
economic use of materials and energy in production,
reducing the hazardous material content of devices,
low-power designs and, of course, energy-saving

power supply electronics.

I ﬁl'St choice

High power AC-DC converters IJETTEY V| 2Ly
High power DC-DC converters' /!

|| Since their introduction,

sales and product support from a complete
market segment team offering unrivalled
systems expertise, extensive application support

and an in-depth knowledge of the power needs

MSC730
of SMPS manufacturers. 401
energy
at
failure 354
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For PowerMOS transistors, Philips
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Semiconductors offers devices that range NS ,
N \\\ competltor;
255 competitor
from low Rpg(gn) 25V TrenchMOS RN e
components up to 800V PowerMOS 201

devices, and includes our latest power

discrete technology, SiliconMAX™ which
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lowers RDS(on) even further.And in diodes, 0 25 5 75 100 125 150
- e Tmb (C)
our complete portfolio includes families of

ultrafast recovery, Schottky and PFC rectifier devices. : .
Comparison of Philips

PHP7N60E with three 1.2 Q,
600 V competitor devices at a

Philips Semiconductors’ competence in power is not switching frequency of 1 kHtz.

limited to discrete components.We offer a growing
range of highly flexible and leading-edge power
ICs for virtually any SMPS application.

A recent innovation is our GreenChip™

10 MSD116
Non-repetitive
avalanche

multi-chip modules (MCM:s) that current, Iag
)

family of highly integrated, intelligent, 7 prio s

T T

= 'I'l prior to avalanche

dramatically reduces the standby power e

consumption of any SMPS. More

. . . . -1 1 | 1 1
information on Philips Semiconductors’ ko6 1E0s  1E04  1E03  1E0R

. Avalanche time, tp (s)
components for power-saving SMPS systems,

and power and battery management

semiconductors, is available on our website

Avalanche safe operating area
graph for a typical Philips
rugged 600 V MOSFET

www.semiconductors.philips.com).

power MOSFETS have
become the first choice power switch
for SMPS applications thanks to
benefits such as simple low-power
drive circuits, fast low-loss switching
and no second breakdown during
switch-off. Philips Semiconductors’

cost- and performance-optimized
medium voltage families use an
optimized passivation scheme and
revolutionary active area design that
results in extremely reliable products
which no longer require over-specification
of MOSFET voltage (e.g. 500 V rugged
devices can replace 600 V grades for
Rps(on) efficiency and/or cost benefits).
Our latest PowerMOS technologies
also deliver some of the industry's
lowest Rpg(on) figures in the smallest
packages — 0.75 Q @ 600 V in a
TO220 (PHP10N60E) — providing

significant cost and space savings.

Excellent repetitive-ruggedness ratings

Unmatched avalanche current and
dV/dt ruggedness
* Low gate capacitance and high

cell density

Excellent current handling

Broad range available in a large

number of SMD and leaded packages
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Philips Semiconductors most recent

innovation in PowerMOS technology is
SiliconMAX. Extending the performance
benefits of TrenchMOS — unsurpassed

Qgp comparison for a 100 V Philips TrenchMOS

Rps(on) values and lower switching and ai00V compeiiDNeS

losses — SiliconMAX takes PowerMOS

bs: VGs and Ip waveforms at tum-on for a MOSFET

inatypycal SMPS application MSDIIE]
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consumption for 100 V to 200 V 20] [ _
"Plateau" region S \ =~ competitor
switching applications. At the same . ~- Philps
GS 60 A}
time, it can more than halve the size h\
X DI _ -
of the transistor’s power package for =7 a0 —X S
a given current rating, giving designers
. Vps 20
the benefit of smaller PC board area, 2x110m S —_
. . . o in parallel 2
reduced heatsinking requirement and Basal—n = =
4
the option of surface-mount rather Rps(on) M)

than through-hole mounting.

SiliconMAX achieves substantially lower Rpg(on)
figures (15 mQ @ 100 V; 35 mQ @ 150 V; and 70 mQ
@ 200 V) than currently available using any other

technology in a standard TO220 package. By significantly PUTTING THE MAX IN YOUR PACKAGE

WITH THE EQUIVALENT Rpg(on)
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reducing MOSFET gate capacitance and therefore gate
charge, SiliconMAX also cuts switching losses and allows
designers to move to higher switching frequencies. For
power supply designs, this results in higher conversion

efficiencies and smaller magnetic components.

The latest technology represents a major step forward in
reducing size, increasing efficiency and lowering component
cost of a wider range of SMPS applications. Along with
the range of components for applications operating between
100 V and 200 V, SiliconMAX devices are also available

in lower voltage ratings of 25 V and 55 V. In addition, our
SiliconMAX flagship products are supported by the new
“NQ” range of MOSFETSs available in 100 V, 150 V and
200 V and offering the same low gate charge (Qgp).

HIGH CURRENT DIODES

Along with PowerMOS devices, Philips Semiconductors also included in this growing portfolio are a number of Schottky
offers an extensive selection of high reliability, high current diodes and ultrafast rectifiers, ranging from 40 A (2 x 20 A)
diodes for SMPS applications which complement our medium- to 70 A (2 x 35 A). Our complete portfolio also covers
and high-power MOSFETs. New additions expand an already diodes for power factor correction as well as a broad range

of general purpose rectifiers.

well established range to cover high power applications and
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Rosen) | @Vas PACKAGE — T . SINGLE PACKAGE
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SOT 223 D-PAK D*-PAK TO247 D*-P TO220AC 0220AB SOD |13
(SOT 428) (SOT 404) (SOT 429) (SOT 428) (soT 404) (SOD 59) (SOT 78) (2-PIN SOT 186A) (|$0LATED TOZZOAB) (SOT 429)
55 0.0045 5 100 PSMN004-55W 3 2 40 450 | DUAL (2 x IA) PBYR240CT
55 0.0058 | 5 75 PSMN005-558 PSMN005-55P - 2 45 450 I DUAL (2 x I1A) PBYR245CT
55 0.007 10 75 PHB125N06LT PHP125NO06LT BYV26 3 40 570 1,5 | DUAL (2 x 1.5A) PBYR340CTD
55 0.0105 5 75 PSMNO10-55D ’ . - 10-20 A 3 45 570 03 DUAL (2 x |.5A) PBYR345CTD
55 0013 | 10 | 75 PHBSONOGLT PHPBONO6LT BYV27 series diodes sl - 6 40 600 3 DUAL (2 x 3A) PBYR640CTD
55 0016 10 63 PHB65NO6LT PHP65NO6LT pLr L 6 45 600 3 DUAL (2 x 3A) PBYR645CTD
55 0.018 10 58 PHB60NO6LT PHP60NO6LT . 3.3/5/12V T 7.5 40 570 7.5 SINGLE PBYR740D PBYR740B PBYR740 PBYR740X
55 | 0022 | 10 | 50 PHBSONO6LT PHP5ONO6LT Te | ecomms Powe r C h aln 100-200 V. " DC 7.5 45 570 | 75 SINGLE PBYR745D PBYR745B PBYR745 PBYR745X
55 0.024 10 50 PHD50NO6LT MOSFET T - 10 40 570 10 SINGLE PBYR 040D PBYR 10408 PBYR 1040
55 0.026 10 | 44 PHB44NO06LT PHP44NO6LT - i - 10 40 590 10 SINGLE PBYR1040X
55 0.028 10 | 44 PHD44NO6LT : - 10 40 600 5 DUAL (2 x 5A) PBYR1040CTD
55 0.032 10 37 PHB37NO06LT PHP37NO6LT Low/Medium Power Forward/Flyback Converter : 10 45 570 10 SINGLE PBYR 045D PBYR 10458 PBYR1045
R 55 0.035 10 37 PHD37NO6LT 10 45 590 10 SINGLE PBYR1045X
| 55 0.04 5 10.7 PHTI INO6LT 10 45 600 5 DUAL (2 x 5A) PBYR1045CTD
55 0.07 10 21 PHB2INO6LT PHP2INO6LT SINGLE PBYR1060B PBYR 1060
55 0.075 10 21 PHD21NO6LT SINGLE PBYR 101008 PBYR10100
55 0.08 5 75 PHTSNO6LT = —_ 15 40 570 75 | DUAL 2 x 7.5A) PBYRI540CTB PBYRI540CT PBYR | 540CTX
55 0.13 10 1 PHBI INO6LT 15-30 A - ia s - 15 45 570 | 7.5 | DUAL (2 x 7.5A) PBYRI545CTB PBYRI545CT PBYRI545CTX
55 0.15 5 53 PHT6NO6LT — 40/60_/_70 A rectifiers = s SINGLE PBYR1640B PBYR640
55 0.15 o 1 PHD I INO6LT —— rectifiers L | : i 16 40 600 16 SINGLE PBYR1640X
T > l = I_ - +u SINGLE PBYR 16458 PBYR 1645
X t'_l : ==, SINGLE PBYR 645X
' | ' ' | | ' ‘ ' | Diode X L L 20 40 570 10 DUAL (2 x 10A) PBYR2040CTB PBYR2040CT PBYR2040CTX
1100 ( 5 | m b | L T 20 40 650 20 DUAL (2 x 10A) PBYR2540CTX
e 100-200 V i 20 45 570 10 DUAL (2 x 10A) PBYR2045CTB PBYR2045CT PBYR2045CTX
s Rosen @Vcs Io PACKAGE DU - m = - 400-600 V § MOSFETs = 9 20 45 650 | 20 | DUAL (2 x 10A) PBYR2545CTX
Q) g\;xc) SURFACE MOUNT LEADED MOSFETS : 3 20 60 700 10 DUAL (2 x 10A) PBYR2060CTB PBYR2060CT
A) SOT 223 (S(D) 1?/:';8) (S%TP,:& ; . (S)(_?s9 % (53?22279) 110/220 V 400V 24/48 V -] 8.3/5/12V = 20 100 700 10 DUAL (2 x 10A) PBYR20100CTB PBYR20100CT
AC 400-800 V DC DC I_ DC 1 - 25 45 650 20 | DUAL (2 x 12.5A)
100 0.009 10 100 PSMN009-100W r—l = v 30 40 600 20 DUAL (2 x 15A) PBYR3040WT
100 0015 o | 75 PSMNO | 5-100B PSMNO 5-100P PHWSONQI0T MOSFET y i W 30 40 620 20 | DUAL (2 x 15A) PBYR2540CTB PBYR2540CT
100 0.025 10 | 45 PSMN025-100D PHB45NQIOT PHP45NQI0T PHWA45NQIO0T ) : S 5 600 20 | DUAL 2 x 154) TR BT
100 0.04 10 34 PHD34NQI0T PHB34NQI0T PHP34NQIOT = - 30 45 620 20 DUAL (2 x 15A) PBYR2545CTB PBYR2545CT
100 0.052 10 27 PHD27NQI0T PHB27NQIOT PHZ5NQIOT PHP27NQIOT ! ; ; =t — i S 75 700 15 | DUAL (2 x 15A) T TRER AT
100 0.07 10 23 PHD23NQI0T PHB23NQI0T PHZ4NQI0T PHP23NQI0T - - - ) Medium Power Half Br|dge DC/DC Converter Y - 30 100 700 Is DUAL (2 x 15A) PBYR30100WT
100 0.09 10 18 PHDI8NQIOT PHBISNQIOT PHZD3NQIOT PHPISNQIOT Power Factor Correction (PFC) High Voltage, High Power Full Bridge — - T o o %50 20 | DUAL (2 x 204) RIS
100 0.l 10 6 PHT6NQI0T AC/DC Converter 1 40 45 600 20 | DUAL (2 x 20A) PBYR4045WT
100 0.3 10 4 PHT4NQIOT 60 40 600 30 DUAL (2 x 30A) PBYR6040WT
150 0.02 10 75 PSMN020- 1 50W DUAL (2 x 30A) PBYRS0ASWT
150 0.035 10 50 PSMNO35-1508 PSMNO35-150P PHW50NQIST . i
150 0.063 10 30 PSMN063-150D PHB3ONQIST PHP30NQI5T 40/69/_70 A I - E
150 0.09 10 23 PHB23NQIST PHP23NQIST rectifiers L o
150 0.2 10 12 PHDI2NQI5T PHBI2NQIST PHPI2NQI5T ] — ]
L S L oS NO40.200W . B ] — ULTRAFAST RECOVERY EPITAXIAL DIODES
200 0.07 10 35 PSMN070-2008 PSMN070-200P PHW35NQ20T 1 1 s | =7 1 = eE | i[w: H SINGLE PACKAGE
200 0.13 10 20 PSMN 130-200D PHB20NQ20T PHP20NQ20T | | Bt TP J
200 | o1 | 10| 18 PHBIBNSZOT PHPIBNSZOT i ii 1! fDUAL RF- ’ ]| HHIIIIIIIIIIIIIIIIIHII goed ||| [T T
200 O SO [ AAIDENIQEIT [HAISANIGRION RPN 100-200 V < . . (ngPﬁ%) (S%TP/}&) - P ey (SOD 59) o ey -{%12078) (513?22279)
_MQSFETS 1 - | SINGLE
1.5 600 25 I SINGLE
1.5 800 25 I SINGLE BYV26D
1.5 1000 2.5 | SINGLE BYV26E
o s . 2.4 50 0.98 2 SINGLE BYV27-050
SiliconMAX" Part Numbering 24 | 100 | 0% | 2 |  SNGLE Brva7- (00
2.4 150 0.98 2 SINGLE BYV27-150
- I 24 200 0.98 2 SINGLE BYV27-200
Philips Voltage i.e. 100V Low Voltage, High Power Full Bridge i 24 40 | 105 | 2 SINGLE BYV27-400
5 24 600 125 2 SINGLE BYV27-600
1 l ~ DC/DC Converter ey | 1]l 8 150 0.895 8 SINGLE BYW?29ED-150 | BYW29EB-150 BYW29EX- 150 BYW29E- 150
—— - 8 200 0.895 8 SINGLE BYW29ED-200 | BYW29EB-200 BYW29EX-200 | BYW29E-200
Ps M N o I s - Ioo B <—| B T?ZZOAB (SOT78) ] AR !l 8 500 150 8 SINGLE BYR29-500
» . B D2-PAK SOT404 8 600 1.50 8 SINGLE BYR29-600
Technology: SiliconMAXT t Package Identifier: ( ) i 8 | 700 | 150 | 8 SINGLE BYR29-700
D D-PAK (SOT428) 8 800 1.50 8 SINGLE BYR29-800
9 300 1.03 8 SINGLE BYV29X-300 BYV29-300
N Channel W - TO247 (SOT429) 3 400 1.03 8 SINGLE BYV29X-400 BYV29-400
9 500 1.03 8 SINGLE BYV29X-500 BYV29-500
i illi- o = 10 150 0.895 5 DUAL (2 x 5A) BYQ28ED-150 BYQ28EB- 150 BYQ28EX-150 BYQ28E-150
RDS(°") in milli-ohms: i.e. 015 15 mQ 10 200 0.895 5 DUAL (2 x 5A) BYQ28ED-200 | BYQ28EB-200 BYQ28EX-200 BYQ28E-200
10 300 1.05 3 DUAL (2 x 5A) BYT28-300
10 400 1.05 5 DUAL (2 x 5A) BYT28-400
Va Q 10 500 1.05 3 DUAL (2 x 5A) BYT28-500
/ \ ' Q ' ' ' ‘ ' I | D " » . I ] ». < i ! q 12 150 0.85 6 DUAL (2 x 6A) BYV32EX-150
) 3010 800 (] . } @ ON B JL® T T 12 200 0.85 6 DUAL (2 x 6A) BYV32EX-200
Vos | Rosen 5 EACKAGE ’ $————————— 14 150 0.9 14 SINGLE BYV79EB- 150 BYV79E-150
™ © (max) S—— — 14 200 0.9 14 SINGLE BYV79EB-200 BYV79E-200
el ey N— s n— 14 300 1.05 15 SINGLE BYT79-300
* SOn e (SBTA4'2(8) (SDOT 404) (SOT 78) (SOT 429) solated TO220AB) :: :gg :'gz :i :::gti 2:1;:’:22
2D 955 13 AREIINGE RLMISRLIOF RHIGIERGIOE i 16 150 0.95 8 DUAL (2 x 8A) BYQ30ED-150 | BYQ30EB-150 BYQ30EX-150 BYQ30E-150
400 055 10.6 PHB10N40E PHWI0N40E PHP0N40E PHX10N40E — 16 200 0.95 8 DUAL (2 x 8A) BYQ30ED-200 | BYQ30EB-200 BYQ30EX-200 BYQ30E-200
R0 ! /2 HARLEINELE AN ARPANENLE 20 150 0.85 8 DUAL (2 x 10A) BYV32EB-150 BYV32EX-150 BYV32E-150
400 1.8 4.4 PHB4N40E PHP4N40E PHX4N40E
— 20 150 0.9 15 | DUAL (2 x 10A) BYV42EX-150
R0 ED 25 ARIDEINA IS RSN AREINA S HRPEINRLE — 20 200 0.85 8 DUAL (2 x 10A) BYV32EB-200 BYV32EX-200 BYV32E-200
500 0.27 20 PHWV20N50E N 20 200 0.9 15 | DUAL (2 x 10A) BYV42EX-200
500 0 L ARMIAINE = 20 300 1.05 10 | DUAL 2 x 10A) BYV34-300
500 052 12 PHP12NS0E 20 400 1.05 10 | DUAL (2 x 10A) BYV34-400
500 055 I PHBIIINSO0E PHWIIINSOE r 20 500 1.05 10 | DUAL 2 x 10A) BYV34-500
500 085 85 PHBSNSOE PHVVEBNS0E PHPENS0E PHX8NS0E 100-200 V — 30 150 0.85 15 DUAL (2 xI5A) BYV42EB- 50 BYV42E-150 BYV72EW-150
w | o e MOSFETs £ hoomoimonswann S
- — 30 200 0.85 Is DUAL (2 xI5A) BYV42EB-200 BYV42E-200
500 5 2 PHD2N50E PHB2NS50E PHP2NI50E PHX2N50E = 0 T T DAL (0 iy S0 R
zgg g‘g '96 SHENEOE ?4\/\;/\/'96:6?; _ BYV26, . . 5-30 A 30 400 112 Is DUAL (2 xI5A) BYV44-400 BYV74W-400
: BYV27 series diodes o 30 500 112 15 DUAL (2 xI5A) BYV44-500 BYV74W-500
600 075 o PHPIONEOE 1 e e ======== rectifiers 40 150 0.85 20 | DUAL (2 x 20A) PFC DIODES BYQ40EW-150
600 12 7 PHB7N60E PHW7N60E PHP7N60E PHX7N60E o o o a0 | DAL (w2 o D)
N o o o o || om | ouvaio oecioee s
€ | 25 | 45 PHB4NGOE PHPANGOE PHOANGOE 400-800 V © | 200 | o8s30 | DUALGx308 u\\uu\mu:::::\::111::;\::;::1::;;;11 BYQe0EW.200
:gg I66 ol 593 o INEOR PHD2N60E PHB2N60E PHP2N60E PHX2N60E VE MOSFET Batte I")’ C h a rge r POWE r S u P P | y (SOT 404) (SOD 59)
500 3 ‘4 BURASEB00A F d/Flyback C BYCO5B-600 BYC05-600
800 o 24 BUKAS4.800A _ ( orwar ybac onverte r) BYCO08B-600 BYC08-600
g N BYCI0B-600 BYC10-600

*Check data sheet for current rating of isolated TO220AB (SOT 186A) devices
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