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[ |
FAIRCHILD

SCMICONDUCTOR"

GBPC 12, 15, 25, 35 SERIES

Bridege Rectifiers (Glass Passivated)

Features

« Integrally molded heatsink provided very low thermal resistance for maximum heat dissipation.
« Surge ovrioad rartings from 300 amperes 1¢ 400 amperes.

+ Isolated voltage from case to lead over 2500 volts.

« UL cartified, UL #E96005

Suffix “W"

Wire Lead Structure

Suffix “M”

Terminal Location Face to Face

Absolute MaXImum Ratlngs & o = 25°C unizss otherwise noted

Value .
Symbol Parameter Units
005( 01 | 02 [ 04 |06 |08 | 10
Vasum Maximum Repetitive Reverse Veltage 50 100 | 200 | 400 | GOQ | 800 | 1000 v
Vaus Maximum RMS Bridae Input Voitage 35 70 140 | 280 | 420 | 560 | 700 V
Va DC Reverse Voltage (Rated Vg) 50 100 | 200 | 400 | GOO | 800 | 1000 \'
lean Average Recitified Forward Currant
@ T, =55 GRPC1? A
GBPC15 5 A
GpPre2s 25 A
GBPC35 35 A
(2 Non-Repetitive Peak Forward Surge Current
GRPC12 25 25 3nn A
8.3ms Single Half-Sine-Wave
GBPC35 100 A
Tara Storage Temperature Range -5510 +150 °c
Ty Operating Junction Temperature -55t0 1150 o
* These ratinas are imiting values 3zove which the serviosabl ty of any semiconductor device may by Imearad
Thermal Characteristics
Symbol Parameter Value Units
Pn Power Dissipation 833 w
Ry Thermal Resistance, Junction to Lead 15 "CrW

€2004 Fairchild Semiconductor Cerporation 1
GBPC 12 15,25, 35 SERIES Rev. C1

www fairchicsemi com

(pajeAISSEd SSe|D) stayoay abapug S3IM3S S€ 'SZ ‘SL ‘TL 2489
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Electrical Characteristics . =2:c uniess othenwse notes

Symbol Parameter Value Units
Ve Forward Voltage Drop, per bridge
@6.0A4 GBPC12
@7.5A GBPC15 1.1 (Max.) v
@12.5A GBPC25
@17.5A GBPC35
IR Reverse Current, per element
@ Rated Vg Ta=25"C 50 (Max.) pA
To=125°C 500 (Max.) pA
12t Rating for Fusing
t < 8.35ms GBPC12,15,25 375 AZsec
GBPC35 660 AZSec
Cr Total Capcitance, per leg
Vg = 4.0V GBPC12, 15,25 180 pF
f=1.0MHz GBPC35 200 pF

Typical Performance Characteristics

(pajeAISSEd SSe|D) s1911109Yy abapug S3H3S S€ ‘Gz ‘'SL ‘z2L Od899

Figure 1. Forward Current Derating Curve Figure 2. Non-Repetitive Surge Current
< T T T 2400
= GBPE3S SINGLE PHASE F -
c \ HALF WAVE - N
£ §0Hz = 200 |
3 N RESISTIVE OR € ~ g
3 GBPC2S INDUCTIVE LOAD e N
2 LENGTHS — 5 NN o8Pess
: \ \ S 100 [~
& coles \ o GBPC12-GBPC2S T
3 I N F H
= ©
g of CBP'C!Z \\ \ "Ei %
-4
° \ -]
o w
f x
a 3
< 25 w0 1 w0 \m 1wl s -
Ambient Temperature [°C] 1 2 5 10 2 50 100
Number of Cycles at 60Hz
Figure 3. Forward Voltage Characteristics Figure 4. Reverse Current vs Reverse Voltage
200 100
100 GBPCI = g ]
e 7
by Tp=125°C ]
o 6BPC2S T2 z /
5E, GBPC12-GBPC15 10
4 ——] - 7
5 Z z 7
5] /4 §
T ]
& o 1
Z 1 7 —_—
¢ = :
} Ta=25¢ 32 Tp=25°C
] Pulse Widtn = 300us « {
- [ 2% Duty Cycke ”
“96 08 1 12 14 16 18 2 0 20 40 60 80 100 120 140
Forward Voltage, V; [V] _. Percentof Rated Peak Reverse Voltage (per leg) [%]
2 www. fairchildsemi com

GBPC 12, 15, 25, 35 SERIES Rev. C1
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TRADEMARKS

Inetotioaing are reqistered and urregistered trademarks Faircnilg Semiconductor owns or 1S authonzed to use and 1S not Intended to
be an exhaustive list of all such trademarks.

ACEx™ FAST® ISOPLANAR™ Power247™ Stealth™
ActiveAray™ FASTr™ LitticFET™ PowcrEdge™ SuperFET™
Botomless FPS™ MICROCOUPLER™ PowerSaver™ SuperSOT™-3
CoolFET™ FRFET™ MicroFET™ PowerTrench® SuperSOT™4
GROSSVOLT™ GlobdlCptoisolalor ™ MictPah™ QFET® SuperSOT™-8
NOMF™ GTO™ MICROWIRE™ as™ SyncFET™
CcoSPARK™ HiSeC™ MSX™ QT Optoelectronica™ TinyLogic®
E2CMOS ™ Fc MSXPro™ Quiet Series™ TINYOPTO™
EnSigna™ -Lo™ ocxX™ RapidConficure ™ TruTranslation™
FACT™ ImpliedDisconnect™ QCXPro™ RapidConnect™ UHC™

FACT Quiet Seres™ OPTOLOGIC® nSerDes™ - UltraFET®
Across the baard Amund the wadd ™ OPTOPLANAR™ SILENT SWITCHER™ UraFET™

The Power Franchise™ FégPiAN'" gmB"T START™ \VCX™

Programmable Active Droop™

DISCLAIMER z

FAIRCHLD SEMICUNDUCTOR RESERVES ITHE KIGHI 10 MAKE CHANGES WITHOUI FURIHER NOIICE 10 ANY
PRODUCTS HEREIN TO IMFROVE RELIABIUTY, FUNCTION DR DESIGN. FAIRCHILD DO=S NQT ASSUME ANY UABILITY
ARISING OUT CI THC APPLICATION OR USC OF ANY PRODUCT CR CIRCUIT DCSCRIBED [ICRCIN; NCITHICR DOLS IT
CUNVEY ANY LICENSE UNDER 1S FATENT RIGHIS, NUR 1HE RIGHIS CF O1HEXS.

LIFE SUPPORT POLICY

FAIRCHILD'S FRODUCTS ARE NOT AUTHORIZED FOR U3E 43 CRITICAL COMPONENTS IN LIFE S3UPPORT DEV CE3 OR
SYSTEMS WITHOUT THE EXPRESS WRITTEN AFPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.
As used herein:

1 |ife support devices or systems are devices arsystams which
(a) ere intenced for surgical imalant into the body, or (b} support
or sustain lite, or {C) whoseftallLre i€ periormwhen properly used
in accardanes with instnictions for use provided in the 1adeling,
can be rzascnably espectzd to result in significant injury to the
user.

2 A critical component i) any component of a ife support device
or 3ystem whose failure to perform can be rezsonably expectec
1C cause e tailure of the lite support dzvice of systam, or o
affertits safety or effectivensss

PRODUCT STATUS D=FINITIONS

Definition of Terms

Datashect ldentification Product Status

Definition

Advance In‘ormation ormative or In

This datasheel contains the design specifications ‘or

Design product develcpment. Spec ricatons may change in
any mannar without notice
Prehiminary First Production This datachcet contains preliminary data, and

suppleinenldry dala will be publistied al ¢ laler dale.
Fairchild Semizonductor reserves the right to makz
cnanges 3t any tims without notice in ordar to improve
design.

NC lgentication Needed Full “rooucticn

Ihis datasheet contains fingl specmcations. Fairchild
Semiconductor reszrves the rigrt to make changes at
dny line wiltwoal nutice i vider o inprove design,

Obsolete Not In Production

This datasheel contains specifications on a product
that has b2en discontinued oy Maircrild semiconductor.
the gatasneetis pnnted for reterenc mrormetion onty.

GBPC 12, 15, 25, 35 SERIES Rev. C1

Rav.1d

waw fairchidsemi.com

(porenissed sse|D) susynoay abapug S3IYIS SE ‘ST ‘SL ‘2L OdED
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MUR1510, MUR1515,
MUR1520, MUR1540,
MUR1560

Prefamed Devices

SWITCHMODE™
Power Rectifiers

... designad for use in switching power supplies, inverters and as
free wheeling dicdes, these state—cf—the-art devices hawe the
following features:
¢ Ultrafast 33 and 60 Navosecond Recovery Tume
¢ 175°C Operating Junction Temperature
¢ Popular TO-220 Package
¢ High Voltage Capability to 600 Volts
¢ Low Forward Drop
¢ Low Leakage Specified ‘@ 150”C Case Temperature
¢ Cunrent Derating Specified (i@ Both Case and Ambient Temperatures
Mechanical Characteristics:
® (ase: Epoxy, Molded
® Weizght: 1.9 gram: (approximatelyy
¢ Finich: Al External Surfaces Conrosion Rezistant and Termunal

Leads are Readily Solderable
¢ Lead Terwperature for Soldennz Purposes: 260°C Max. for

10 Seconds
¢ Shipped 0 umts per plasac tube
¢ Marking: U1510, UL515. UL320, U1340, U1560

MAXIMUM RATINGS

Please S2= the Table on the Following Page J

% Zemcarducior Comparents Inguztites, LLT, 2000 1
October, 2000 — Rev. 2

ON Semiconductor™

http:/fonsemi.com

P — A

ULTRAFAST

RECTIFIERS

15 AMPERES
100-600 VOLTS

N A, YIS A AN A 06 A T30

("

30—

W\ 4
@ MARKING DIAGRAM
’ O
) AtV
ZJ/ / U115
1
3

.

T0-220AC U18xx = Device Code
CASE 2218 o =10,15.20,
PLASTIC 40 or 80

ORDERING INFORMATION
Devioe Package Shipping
MUR1510 TO-220 50 Units/Rail
MUR1515 TO-220 50 Units/Ral
MURI1E20 TO-220 50 Units’/Rad
MUR1540 TO-220 50 Units/Rai
MUR1580 TO-220 50 Units/Ral

N5 T WP 155 3 AN AT A 4 BN
Preferrad cevicas are racommended cholcee for fulLre use
and tost Cheral valLs.

Pubfication Qraer Numbser:
MUR1520/D
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MUR1510, MUR1515, MUR1520, MUR1540, MUR1560

MAXIMJM RATINGS

MIIR
Rating Symbol | 310 1515 1520 1540 1360 Unit

Peak Fepetitive Reverse Voltage Vaan 100 150 200 400 600 Volts
Worting Peak Reverse Voitage VRwM
OC Blocking Voitage '

Average Rectrfied Forward Current [y 5 15 Amps
(Ratzd Vg) @ Te = 150°C @ T = 145°C

Peak Fectified Forward Cument leau 30 30 Amps
(Ratxd Vg, Square Wave, 20 kHz} @Tc=150C @ T = 145°C

Nonrepettive Peak Surge Curment {Surge applied at lezy 200 150 Amgs
rated koad conditons halfwave, single phase, 80 Hz)

Operating Junction Temperature and T Teo 8510 +175 °C
Storage Temperature Range

THERMAL CHARACTERISTICS
Maximum Thermal Resistance, Juncton to Case [ Ryc I 1.9 | W I
ELECTRICAL CHARACTERISTICS

Maximum Instantaneous Forward Voitage (Note 1.) Ve Volts
iz =13 Amps, Tg = 160°C) 0.85 1.12 1.20
(iz =15 Amps. T = 26'C) 103 1.5 1.50

Maximum, instantansous Reverse Current {Note 1)) ™ ph
(Ratzd dc Voltage, T¢ = 120°C) 500 500 1000
(Ratzd dec Voltage, T = 25'C) 10 1 10

Maximum Reverse Recovery Time ty < ] ns
(1= 1.0 Amp, diict = £0 Ampsus)

1. Pulsz Test: Pulse Width = 300 us, Duty Cycle < 2.0%.

http:/lonsemi.com
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MUR1510, MUR1515, MLUR1520, MUR1540, MUR1560
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. TRANSTENTTHERMAL RESIS TANCE {NDRAWLZED)

MUR1510, MUR1515, MUR1520, MUR1540, MUR1560
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MUR1510, MUR1515, MUR1520, MUR1540, MUR1560

PACKAGE DIMENSIONS

T0O-220 TWO-LEAD
CASE 221B-04
ISSUED

NOTEE:
1. DMENSONNG AND TOLERMNONG PERANS!

http:/fonsemi.com
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STW12NK80Z

N-CHANNEL 800V - 0.65Q - 10.5A TO-247
Zener-Protected SuperMESH™Power MOSFET

TYPE Voss  Ropsen) | o Pw
STW12NK8)Z 800V <0750 |105A|1S0W

= TYPICAL Rps(on) = 0.65Q

= EXTREMELY HIGH dvidt CAPABILITY

=« 100% AVALANCHE TESTEC

=« GATZ CHARGE MINIMIZED

=« VERY LOW INTRINSIC CAPACITANCES

s VERY GOOD MANUFACTURING
REPZATIBILITY

DESCRIPTICN

The SuperMESH™ series is obtained throuch an
extreme optimization of ST's well establisned strip-
based PowerMESH™ layout. In additior to pushing
on-esistance significantly down, special care is tak-
en to ensure a very good dv/dt capatility for the
most demanding applications. Such seres comple-
ments ST full range of high voltage MOSFETSs in-
cluding revolutionary MDmesh™ products.

APPLICATIONS
« HIGH CURRENT, HIGH SPEED SWITCHING

» IDEAL FOR OFF-LINE POWER SUPPLIES

ORDERING INFORMATION

N 3
2

/

1

TO-247

INTERNAL SCHEMATIC DIAGRAM

X3

SALES TYPE MARKING PACKAGE FACKAGING
STW12NK8dZ W12NK80Z T10-247 TUBE
Cctobar 2002 19
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STW12NK80Z

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Urit
Ves Drain-source Voltage (Vgs = 0) 8(0 Vv
VoeRr Drain-gate Voltags (Ras = 20 kQ) 8(0 \
Vas Gale- source Voltage +30 v
) Drain Current (contiruous) at T = 25°C 105 A
lp Drain Current (contiruous) at T¢ = 100°C 66 A
Iom(s) Drain Current (pu'sed) 42 A
Prot Total Dissipaticn at T¢ = 25°C 1€0 w
Derating Factor 1.51 Wrrc
Veso-s) | Gale source ESD{HBM-C=100pF, R=1.5K() 6000 v
dv/di (1) | Peak Diode Recovery voltage slop= 45 Vins
(e, Pulse width limited by saf2 operating aea
{1)15p <10.5A, dirdt <200A/3, Yo £ VigR)Dzs, Tj = Tunax
(*)Limited only oy maximum temperature allowed
THERMAL DATA
Rthj-case | Thermal Resistance Junction-case Max 066 ‘CW
Rthj-amd | Thermal Resistance Junction-ambient Max 5) 'CW
T Maximum Lead Temperature For Soldenng Purpose 30 °C
AVALANCHE CHARACTERISTICS
Symbol Parameter Max Value Unit
1R Avalanch2 Current, Repetttive or Not-Repettive 105 A
(oulse width limited by T; mayx)
Eas Single Pulse Avalanche Energy 400 mJ
(starting Tj=25 °C, Ip = lar. VoD = 50 V)
GATE-SOURCE ZENER DIODE
Symbol Parameter Test Conditions Min. Typ. Max. Unit
BVgso Gate-Source Breskdown Igs=t 1mA (Open Crain) 30 \
\oltage

PROTECTION FEATURES OF GATE-TO-SOURCE ZENER DIODES

The built-in back-to-back Zener diodes have specifically been designed to enhance notonly the device’s
ESD capability, but also to make them safely absorb possible voltage transients that may occasionally be
applied from gate to source. In this respect the Zener voltage is appropriate to achieve an efficient and

cost-effective intervention to prctect the device’s integrity. These irtegrated Zener diodes thus avoid the
usage of exiernal compaonents.
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STW12NK80Z
ELECTRICAL CHARACTERISTICS (Tcase =25°C UNLESS OTHERWISE SPECIFIED)
ON/OFF
Symbol Parameter Test Conditions Min. Typ. Max Unit
V(BFjpss | Drain-source Io=1mA, Ves =0 800 v
Breakdown Voltage
lpss Zero Gate Veltage Vps = Max Raling 1 LA
Drain Cumren: (Vgs = 0) Vps = Max Rating, Tc = 125 °C 50 A
lgss Gate-body Leakage Vs = £20V 110 FA
Current (Vps = 0)
VGs(th) Gate Threshold Vokage Vps = Vss, Ip = 100 pA £) 375 1%
Rpsion) | Static Drain-source On Ves =10V, Ip=525A 65 5 (0]
Resistance
DYNAMIC
Symbol Parameter Test Conditions Min. Typ. Max. | Unit
grs (1) Forward Trarsconductance  [Vps =15V Ip=525A 12 5
Css Input Capacitance Vps =25V f=1MkFz, Vg5 =0 2620 pF
Coss Output Capacitance 250 pF
Crss Reverse Transfer 53 pF
Capacitance
Cosseq.13) | Equivaent Output Vgs = 0Y, Vips = 0V to 640V 100 pF
Capacitance
SWITCHING ON
Symbol Parameter Test Conditions Min. Typ. Max Unit
ta(on) Turn-on Delay Time Vpp =400V, 1h=525A 30 ns
{ Rise Time Rg=41QVgs =10V 18 ns
(Resistive Load sze, Figure 3]
Qq Total Gate Charge Vpp = 640V, Ip= 105 A, 87 rC
Qqgs Gate-Source Charce Ves = 10V 4 rC
Qg Gate-Drain Charge 44 rC
SWITCHING OFF
Symbol Parameter Test Conditions Min. Typ. Max Unit
taiom Turn-off Delay Time Vop =400V, Ip=525A 70 ns
¥ Fall Time RG=470Vgs=10V 20 ns
(Resistive Load see, Figure 3}
Yooy | Off-voltags Rise Time Vop=640V,Ip=1C5A, 16 ns
k Fall Tine Rg=4.7Q,Ves =10V 15 ns
te Cross-over Time (Inductive Load s=e, Figure 5! 28 ns
SOURCE DRAIN DIODE
Symbol Parameter Test Conditions Min. Typ. Max Unit
lso Source-drain Current 105 A
I5pM(2) | Source-drain Current (pulsed) 42 A
¥sp (1) | Forward On Voltage Isp=105A, Vgs = 16 v
tr Reverse Recovery Time Isp =105 A, di/di = 100A/ps 635 ns
Cr Reverse Recovery Charge Vpp =100V, Tj=150°C 53 LC
IRRM Reverse Recovery CuTent (see test circutt, Figure 5) 185 A

hote: 1. Pulsed: Pulse duration = 3C0 ps, duty cycle 1.5 %.
2. Pulse width limited Ly safe dperating area.
3. Coss oq 1 defined as a constant ecuivalert capacitance giving the same c1arging time as Cogs when Vps increases from G to 8%

Voss
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STW12NK80Z
Safe Operating Area For TO-247
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STW12NK802
Gate Charge vs Gate-source Voltage Capacitance Variations
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STW12NK80Z

Maximum Avalanche Energy vs Temperature
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STW12NK802

Fig. 1: Unclamped Inductive Load Test Circuit

Fig. 2: Unclamped Inductive Wavefom
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Fig. 3: Switching Times Test Circuit For
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Fig. 4: Gate Charge test Circuit
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