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8 0.310 0.133 16510 0.6281 165110 8
9 0.116 0.119 13090 0.7925 13090 9
10 0.104 0.106 10380 0.9985 10380 10
11 0.0928 | 0.0948 8230 1.261 8226 11
12 0.0829 | 0.0847 6530 1.588 6529 12
13 0.0741 0.0757 5180 2.001 5184 13
14 0.0667 | 0.0682 4110 2.524 4109 14
15 0.0595 | 0.0609 3260 3.181 3260 15
16 0.0532 | 0.0545 2580 4.020 2581 16
17 0.0476 | 0.0488 2050 5.054 2052 17
18 0.0425 | 0.0437 1620 6.386 1624 18
19 0.0380 | 0.0391 1290 8.046 1289 19
20 0.0340 | 0.0351 1020 10.130 1024 20
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Fre.(Hz) Iin(A) Tout(A) Vout(V) Pout(w)
20 2.3 3.16 158 499.3
22 2.4 3.08 155 477.4
24 2.5 3 154 462
25 2.8 2.8 154 474.32
26 3 3 154 474.32
28 5 5 151 456.32
30 5.5 5.5 150 450
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Fre.(Hz) Iin(A) Iout(A) VYout(V) Pout(w)
20 3 5.8 145 841
22 3 5.72 143 817.95
24 3 5.68 142 806.56
25 3 5.6 140 784
26 3 5.6 140 784
28 3 5.4 135 729
30 3 5.48 137 750.76
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20 10 10 125 1250
22 10 9.84 123 1210
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26 9 9.44 118 11139
28 8.5 9.2 115 1058
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$G3526

Pulse Width Modulation
Control Circuit

The S5G3526 is a high performance pulse width modulator
integrated circuit intended for fixed frequency switching regulators
and other power control applications.

Functions included in this IC are a temperature compensated
voltage refercnce, sawtooth oscitlator, error amplifier, pulse width
modulator, pulse metering and steering logic, and two high current
totem pole outputs ideally suited for driving the capacitance of power
FETs at high speeds.

Additional protective features include soft start and undetvoltage
lockout, digital current limiting, double pulse inhibit, adjustable dead
time and a data latch for single pulse metering. All digital control ports
arc TTL and B-scries CMOS compatible. Active low logic design
allows easy wired—OR connections for maximum flexibility. The
versatility of this device enables implementation in single~ended or
push—pull switching regulators that are transformeriess or transformer
coupled. The SG3526 is specified over a junction temperature range of
0° to +125°C.

8.0 V10 35 V Operation

5.0 V £1% Trimmed Reference

1.0 Hz to 400 kHz Oscillator Range

Dual Source/Sink Current Outputs: £100 mA
Digital Current Limiting

Programmable Dead Time

Underveltage Lockout

Single Pulse Metering

Programmable Sofi-Start

Wide Current Limit Common Mode Range

® Guaranteed 6 Unit Synchronization

ON Somiconductor™

http:/lonsemi.com
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MAXIMUM RATINGS (Note 1.)

SG3526

Rating Symbol Vatue Unit
Supply Voltage Vee +40 vdc
Coliector Supply Voltage Ve +40 Vdc
Logic Inputs -0.3to +5.5 v
Analog Inputs —0.310 Vee v
Qutput Current, Source or Sink lo +200 mA
Reference Load Current (Vg = 40 V, Note 2.) leat 50 mA
Logic Sink Currant 15 mA
Power Dissipation Po mw
Ta = +25°C (Note 3.) 1000
Tc =+25°C (Note 4.} 3000
Thermal Resistance Junction—to—Air Rgya 100 °Cw
Themal Resistance Junction—to—Case Raue 42 “CIwW
Operating Junction Temperature Ty +150 C
Storage Tamperature Range Tetg —65 to +150 °C
Lead Temperatura (Scldering, 10 Seconds) Tsolder +300 °C
RECOMMENDED OPERATING CONDITIONS

Characteristics Symbol Min Max Unit
Supply Voltage Veo 8.0 35 Vdc
Collector Supply Voltage Ve 4.5 35 Vde
Output Sink/Source Current (Each Output) o 0 +100 mA
Reference Load Current feal 0 20 mA
Oscillator Freguency Range fose 0.001 400 kHz
Qscillator Timing Resistor Ry 20 150 k€2
Osciliator Timing Capacitor Cr 0.001 20 nF
Available Deadtime Range {40 kHz) - 3.0 50 %
Operating Junction Temperature Range Ty 0 +125 *C

". Valuss beyond which damage may occur.

0y

PN

Maxirmum junction temperature must be observad.
. Derate at 10 mwW/°C for ambient temperaturas above +50°C.
. Derata at 24 mW/°C for case temperalures above +25°C.

http:/fonsemi.com

2




$G3526

ELECTRICAL CHARACTERISTICS (Vgg = +15Vde, Ty = Tigw 10 Thigh [Note 6.). unless otherwise noted.}

L Characteristics | Symbol l Min ] Typ | Max Unit |
REFERENCE SECTION (Note 7.)
Reference Output Voltage (T, = +25°C) Vief 4.90 5.00 5.10 v
Line Regulation {(+8.0V sV £+35 V) Regiine - 10 30 mv
Load Regulation (0 mA < I < 20 mA) Redioad - 10 50 my
Temperature Stability AV ietf&T - 10 - mv
Total Reference Quiput Voltage Variation AVrar 4.85 5.00 5.15 v
(+8.0V =V s +35V, 0mA LI <20 mA)
| Shart Circuit Current (Vegr = 0 V) {Note 5.) Isc 25 80 125 mA
UNDERVOLTAGE LOCKOUT
Raset Qutput Voltage (Ve = +3.8 V) - 0.2 0.4 A
Reset Output Voltage (Vrer = +4.8 V) 24 48 - v |
OSCILLATOR SECTION (Note 8.}
Initial Accuracy (T, = +25°C) - +3.0 8.0 %
Frequency Stability over Power Supply Range Afgse - 6.5 1.0 L3
(+8.0V Vo s+35V) ET,E;
Fraquency Stability over Temperature éﬂ"f&. - 2.0 - %
(AT = Tiow 10 Thigh) AT,
Minimum Freguency fmin - 0.5 - Hz
(Ry = 150 k&, C1 =20 pF)
Maximum Fraquency fmax 400 - - kHz
(Rr =20k Cr=0.001uF)
Sawtooth Peak Voltage (Ve = +35 V) VosciP) - 3.0 35
Sawtooth Vallay Voltaga (Ve = +8.0 V) VosctV) 0.45 0.8 - v
ERROR AMPLIFIER SECTION (Note 9.)
Input Cfiset Voltage (R < 2.0 ki) Vio - 2.0 10 mv
Input Bias Current i - -350 -2000 nA
Input Ofiset Current o ~ 35 200 nA
DC Opar Loop Gain (R 2 10 M) AvoL 60 72 - dB
High Output Voltage VoH 3.6 4.2 - vV
(Vein 1=Vrin 2 2 +150 MV, lgource = 100 pA)
Low Qutput Voltage VoL - 0.2 0.4 vV
(Vein 2-Vpin 1 2 +150 MV, Iging = 100 pA)
Common Mode Rejection Ratio (Rg < 2.0 k&) CMRR 70 94 - a8
Power Supply Rejection Ratio (+12V s Vo s +18V) PSRR 66 80 - dB

Tlow = Q“C Th|gh = +125°C
I = 0 mA unlass otherwise noted.

PO NG ;

OV SVoms+52 V.

. Maximum junction temperature must be observad.

. fose =40 kHz (R7 = 4.12 k2 £ 1%, Cr = 0.01 pF £ 1%, Rp = 0 Q)

hitp://onsemi.com
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$G3526

ELECTR!CAL CHARACTERISTICS (continued)

Characteristics | Symbol , Min | Typ | Max | Unit ]
PWM COMPARATOR SECTION (Note 10.)
Minimum Duty Cycle DCrin - - 0 %
(Veompensation = +0.4 V)
Maximum Duty Cycle DCrax 45 49 - %

(Vcompensation = +3.6 V)
DIGITAL PORTS (SYNC, SHUTDOWN, RESET)

Output Voltage \Y
(High Logic Level} {lsgurce = 40 uA) Von 2.4 4.0 -
{Low Logic Lavel} {lsink = 3.6 mA) VoL - 0.2 0.4
tnput Current — High Logic Level A
{High Logic Level) (Viy=+24 V) lik - -125 =200
{Low Logic Leval) (VL =+04 V) e - —225 -360
CURRENT LIMIT COMPARATOR SECTION {Nota 12.)
Sense Voltage (Rg < 50 Q) Vsanse 80 100 120 mv
Input Bias Current lig - -3.0 -10 LA
SOFT-START SECTION
Error Clamp Voltaga (Resef = +0.4 V) - 0.1 04 \4
Csoft_start Charging Current {Resel = +2.4 V} lcg 50 100 150 HA
OUTPUT DRIVERS (Each Oulput, Ve = +15 Vde, unless otherwise noted.)
Output High Level VoH v
Fsource = 20 MA 12.5 13.5 -
isource = 100 mA 12 13 -
Qutput Low Level Vou v
i lgink = 20 mA - 0.2 0.3
i lsink = 100 mA - 1.2 2.0
. Caliector Leakage, V¢ = +40V Ic(leak) = 50 150 LA
Rise Time (Cy = 1000 pF) i - 0.3 0.6 us
Fall Time (G, = 1000 pF} t - 0.1 0.2 us
Supply Current lcc - 18 30 ma

(ShUIdown = +0.4 Vi, Vge = +35 V, Ry = 4.12 k)

10, fygc = 40 kHz (Ry = 4.12 k2 £ 1%, Cy = 0.01 uF + 1%. Rp = 0 02}
1. 0V EVeme+52V
12.0VeVems+12V

http://onsemi.com
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Vief
125 4 Viet
pA
S0pA - 50uA o To Fesat
100pA é Ri _
14uA P, qL To Driver A
¢ 1“ ELO it ok ¢ 3 Compensallon 2 To Diiver B
& A 1.2v ay
Bandgap P
a a2 Reterence
.0k 1.0k 500 _L R2 =
L L 71
= "L' ‘L i =
- Ermor + Error J,
Figure 10. Error Amplifier Figure 11. Undervoltage Lockout
Memory
FiF The metering Flip-Flop is an asynchronous data latch
e which suppresses high frequency oscillations by allowing
yne § only one PWM pulse per oscillalor cycle.
$ R TF— Thd
PWM — D
of—————> PWN The memary Flig-Flop prevents double pulsing in &
push-pull configuration by remembering which output
Melering produced the last pulse.
FiF

Figure 12. Pulse Processing Logic
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APPLICATIONS INFORMATION

Negative
Quiput
Ry Voltage
Rs y Rz 1
Vgt —VWA———— 4 Viat +
c -L 2] 2]
- A Ry
27 Ry Positive
17 { Retarence |18 Output
Vee J Reg:llantor Veat Gnd Voltage  Gnd
+
5 == A0F { R+ R, R1\
T Vou = Vel \__h?!_ Vou = Viel —H—z‘ ]
Gnd :
- TR
*Ma ) . . ﬂa:\HHszl
y be required with some types of lransistors
Figure 13. Extending Reference Figure 14. Error Amplifier Connections
g g
Output Current Capability

Cutput {0 Load €——p—NA—3+—0 4

¥ 563526 12 o

d 2R Vou
Rp 9 10 7
Rz
- Gnd = 0 -
fir Gr Vout By
01V
Rt +R2 ( 01V )
= fo sor g

Figure 16. Foldback Current Limiting

I[ma)(] =

Figure 15. Oscillator Connections

Ve

14 a—
Ve A 13 % l ”
:R.S 5 Ramp — - = '
* Enor , PWM 563526 I
= ~

+ Emmor 1

~ Ermror 2

e |

m

02 Gnd

Heset

To —
i
Unﬁg;gj 9 I Cson-Stan The totem pote output drivers of the SG3526 are ideally

suited for driving the input capacitance of power FETs at
= high speeds.

Figure 17. Soft-Start Circuity

Figure 18. Driving VMOS Powsar FETs
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Supply
21
14
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5G3526
16
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o

Figure 19. Half-Bridge Configuration

03] To
o 2y
Fitter

R2

+V Supply ©

14

Ve
A 13

S$G3526
B
Gnd

15

o

Figure 21. Single-Ended Configuration

$G3526

WV o
Supply
R1 co LT
; Nl
D1
Ve A 13
Qi
D2
5| 5 g |8
8 563526 ,
5 +GS
ul P L o
S Gad
T ct ' % R2
O & &

In the above circuit, current limiting is accomplished by using the
current limit camparalor output to reset the soft-start capacitor.

Figure 20. Flyback Converter with
Current Limiting

+V Supply ©
M
C1
14 —
v, R2
C o, 13 ot ‘1"1
ce =
5G3526 —=] -
16 A3 |)
Gnd 8 ¥y 02

& ,

Figure 22. Push—-Pull Configuration
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PACKAGE DIMENSIONS

PDIP-18

N SUFFIX
CASE 707-02

ISSUE D

4
[ANANANANANANAN&NA] %‘
" 10 )

P

B
Oy 9
|P AP NV RV AT RY RO R YR ) —t

NOTES:

1. POSITIONAL TOLERANCE OF LEADS (D), SHALL
BE WITKIN G.25 mm {0.010) AT MAXIMUM
MATERIAL CONDITION, IN RELATION TO SEATING
PLANE AND EACH OTHER,

2. DIMENSION L TQ CENTER QF LEADS WHEN
FORMED PARALLEL.

3. DIMENSION 8 DOES NOT INCLUDE MOLD FLASH.

4. CONTROLLING DIMENSION: INCH.

INCHES MILUMETERS
M MAX KN MAX
0875 | 0915 1 2222 | 2324
0240 | 0260 610 | 860
0.140 0.1%3 258 457
0027 | 038 | 05
0050 | 0.070 | 127 | 178
0.100 85C 254 B5C

zsl-zn-xc:-nunw»lg
=2
=4
=

hitp:/fonsemi.com
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lntematlonal PD-9.5128
Rectifier IRFP460

HEXFET® Power MOSFET

* Dynamic dv/dt Rating

* Repelitive Avalanche Rated b

* |solated Central Mounting Hole Vpgs = 500V
& Fast Switching

¢ Ease of Paralleling

* Simple Drive Requirements

HDS(OH) = 0279
" Ip = 20A

Description
Third Generation HEXFETs from International Rectifier provids the designer
with the bast combination of fast switching, ruggedized device design, low
on-resistance and cost-effectivaness.

The TO-247 package is preferred for commercial-industrlal applications
where higher power levels preclude the use of TO-220 devices. The TO-247
Is similar but superior to the eadier TO-218 package because of its isolated
mounting hole. It aiso provides greater creepage distance between pins {o
maest the requirements of most safsty specificalions.

TO-247AC
Absolute Maximum Ratings
Parameter o Max, j Units
Ip @ Te=25°C | Continugus Drain Curranl, Vas @ 10V 20 :
Ip @ Tg=100°C | Continupus Drain Current, Ves @ 10V 13 A
tom Pulsed Drain Cutrent ® - 80
Pp @ Tc=25°C | Power Dissipation . 280 w
Lineas Derating Factor : 2.2 WrC
Vas Gate-to-Source Vollage - : +20 \i
Eas Single Pulse Avalanche Energy @ ! 960 mJ
; lar Avalanche Current @ — A + 20 ‘r A
Ean Repelilive Avalanche Energy © ) ; 28 mdJ
dv/dt Peak Diods Recovery dv/dl @ 35 [ wins
Ty Operating Junction and -55 to +150 !
Tsta Slorage Temperaturs Range | °C
Soldering Temparaturg, ior 10 seconds 300 (1.6mm from case)
Mounting Torgue, 6-32 or M3 screw , 10 Ibfein {1.1 Nem)
Thermal Resistance
1 ] Parameter | M, Typ. Max. Units
| Raug IJunction—to-Case T T - 045
Aocs ! Case-ta-Sink, Flat, Greased Surace — . —_ | o024 - CIW
Raa | Junction-to-Ambient L T - | = _E_ 40 )




IRFP460

Electrical Characteristics @ Ty = 25°C (unless otherwise specified)

Parametar M, | Typ. | Max. | Units Tast Conditions
ViBriDgs Drain-to-Source Breakdown Votage 500 | — | — V| Vas=0V, Ip= 250pA
AVipr)pss/aT i Breakdown Voltage Temp, Cosfiicient — [ 0.83 | — | v C |Reference to 25°C, lp= 1TmA
Rbsion) Static Drain-to-Source On-Resistance | = | — 1027 [ 0 |[Vas=10V, lp=12A ®
Vasun Gate Threshold Voltage 2.0 e 4.0 V | Vps=Vas, lo= 250uA
Gta Forward Transconductance 13 & — —_ S | Vogs=50V, lp=12A @

Y 4 —  — | 55 Vos=500V, Vas=0V '
loss Drain-to-Source Leakage Currant T s uA Vosd00V. VeaaV. Tym125°C :
less Gate-to-Source Forward Leakage e — | 100 nA }Vos=20\l ;‘

Gatg-lo-Source Raverse Leakage — — -100  Vas=-20V
Qg Total Gale Charge ) — | 210 " lo=20A
=1 Gate-lo-Source Chargs e — | 29 | nC i vpg=d00V
gy Gate-to-Drain ("Miller") Charge — — | 110 Vgs=10V See Fig, 6 and 13 ®
tdton) Tum-On Delay Time = 18 = Vop=250V
e Rise Time o= | 89 | — | o ilo=20A
Ao Tumn-Qf Delay Time P e | = Ag=4.30
i Fall Time C— | s8] — Rp=130_See Figure 10 @
: .
Lo Internal Drain Inductance . — | 8.0 | — 2‘,‘2},‘2’,{’?& ég?: 3 ) A
; . nH | from package a@
Ls Internal Source Inductance ISR A [ R and center of
i v ] dia contact &
. Cisa Input Capacitance L 400 — Vas=0V ;
Coss Qutput Capacitance { — B70 | — pF | Vps=25V
Coess : Reverse Translar Capacitance l — 350 ° — J=1.0MHz See Figure 5
Source-Drain Ratings and Characteristics
Pararneter Min. | Typ. | Max. [ Units Test Conditions
Is Continuous Source Currant A ; A 3 MOSFET symbel o
[Body Diode) A showing the I8
Ism Pulsed Source Current XA an integral revasse “@
{Body Diods) @ p-n junction dicde. 15
Vso Diode Forward Voltage — — 1.8 v Ts=25°C, 15=20A, Vog=0V @
tre Reverse Recovery Time -= | 570 | 860 | ns [T,=25°C, {==20A
Qe Reverse Recovery Charge — | 57 | 86 | uC ldi/di=100As @
fon Forward Tum-On Time intrinsic turn-on time is negleglbla {turn-on is dominated by Ls+Lp)
Notes:

(0 Rapetitiva rating: pulse width limitad by
max. junction temperature {See Figure 11)

@ Vpp=5QV, starting Ty=25°C, L=4,3mH
R=254, las=20A (See Figurs 12)

D 1304204, di/dt<180A/s, VopsViBRDSS,

Tis150°C

D Pulse width < 300 ps; duty cycle s2%.
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|RFP460

Ig. Drain Current {Amps)

Ip. Drain Current (Amps})

or 1o9 1
o HH |
3 =
s oy /
watron 4 B '
1 }
T !
10! Igﬂf
V4
i ' 2.5¢
.
$
f
¢ 20us PULSE WIOTH
| Te = 250C
109
10% 50!

Vps. Drain-to-Source Voltage {volts}

Flg 1. Typical Qutput Characteristics,

Tc=25°C
7
&
7/
yz
- 1509C ;/r
101 ," .
v
F AN 4
Favi
Z:}t?ﬁf' ]
100/ vog = 50V
20us PLLSE WIGTH
4 [:] 9

Vgs, Gate-to-Source Voltage (volts}

Fig 3. Typical Transier Charactaristics

19

1p, Drain Current (Amps)

Rpsion). Drain-to-Source Cn Resislance
{Nommalized)

Vi
Rl i P
v =
¥ [ ( LA
: J t /
(AT TOM & RV ‘I
T
L
10! === IS o
7
.
//,
/
20us PULSE WIDTH
To » 150°¢
1ot
10? 10!

Vps, Drain-to-Source Voltage (volts)

Fig 2. Typical Qutput Characteristics,
Te=150°C

kR

ig = 20a

2.5 e

2.4 v

1.0

.3

vGs = 10V
0.0
-80 -40 -20 0 20 40 60 @0 (00 120 140 (GO
T, Junction Temperature {°C)

Fig 4. Normalized On-Resistance
Vs. Temperature
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10000 Vg = BV, F = IMM2 20 1
giss = ggs * Cgep Cgg SHORTED: E— Ip = 204 Vg v 400V I
ras " “gg Vpo = 250V
00— H{oss Sds * Cgg . Vas = 100V -
S T g )
g ! g i
(=N o
= B0 +Cigg > 12
8 N 2
B8 \ ‘ T "g' (7
3 oo o 177 R
g £ 7
\ ; 055 d, o
SESIR & |
o rSS 4
‘H‘\:\ :»8 / Fi T CTACUT
.\\-b“‘ SEE FIEURE 13
100 ol % ) B0 T2 180 700
Vps, Drain-to-Source Voltage (volts) Qg Total Gata Charge (nC)
Fig 5. Typical Capacitance Vs. Fig 6. Typical Gate Charge Vs.
Drain-to-Source Voltage Gate-to-Source Voltage
102 Hots
¥ F—F nazza-zou 1v *eI3 e ——
'g A X L ) BY Segire. -]
/] ; R EmEaa v -
2 / H g i
¥ ,é + é‘ N
£ )P e =
S E 3 -j ."r’ . W “\ - 3087
g .,,; gy \\ '\\ ‘\\
K 1509¢ /‘ O :‘ /r" A YR R
§ / /zsﬁr -] g i’ < : . = ]
g [TV = =
i b
=} 2 " Te=2500 N N
=L / » fSetsooe 1 <
. veg = OV SINGLE PULSE C 1o
Y98 6B 16 Te  t4 15 1@ g0 I T A e )
Vgp. Seurce-to-Drain Voltage (volts) Vps. Drain-to-Source Voltage {volts)
Fig 7. Typical Source-Drain Diode Fig 8. Maximum Sate Operating Area

Forward Voltage
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Ip. Drain Current {Amps})

IRFP460

D.UT.
20
Voo
P
1) o
Puke Widh 5 1us
\ Duly Factor 5 0.1%
=X ‘ e
12 =
R Fig 10a. Switching Time Test Circuit
N
8 * : DS, vos
\\ i 0% \‘/f \
: ) | (
4 } | |
\ ! | l
‘ % { l |
a - . y oy t ; }
25 50 ” 100 125 150 Vas —/ ......!\—'E‘_/l.‘._EJ_
Te. Case Temperature (°C) on) & taemy b
Fig 9.  Maximum Drain Current Vs. Fig 10b. Switching Time Waveforms
Case Temperature
3 : — -
. =aa = T
i " zéf
3 Fo-o | . [ ,
; 1+ ! +
2 01 bo iy ';" : : LL
2 = an $
§ i
2 e B . 1
CGS) ie.oal' il o *T 1 T t T.I
L LA T
E a-n-u/ﬂ*:-’ SINGLE PULSE , LN
R T {THERMAL RESPONSE) =
gk L
A ' ' bl
Y P{LWTES: '.a.l
L 1 bbbt 1. DUTY FACTOR. D=tist2
B 1 L R o
1078 1074 1073 1972 0.4 1 0

ty, Rectangular Pulse Duration (seconds)
Fig 11. Maximum Effeclive Transient Tharmal Impedance, Junction-ta-Case
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Vary 15 1o obtain VDs > s
required las

DT se00 :
Rg 9 + ! T o 8o
T.Voo = 2000 sorroM 20a
A
I
& 5 1600 \\
0.010 2 N N
]
i ; W\ @ 1200 NN
Fig 12a. Unclamped Inductive Test Circuit 2
[+ W
ViBRjDss {é) 800 \ ‘Q \ :
p—tp - = oz . }
/ 2 e \\‘ \\
w IS
Vos / ¢ oYl e [ |
V4 ! o5 50 75 1c0 125 150
\ Starting T;, Junclion Temperature(°C)
. \
= = 17 A Flg 12¢. Maximum Avalanche Energy
g

Fig 12b. Unclamped Inductive Waveforms XajDgp Cypeant

Curren: Regulator

7T S0 Yo i xvis At
i F-;gl
) 50K |
hzv‘r: AuF :
g 3 : I + auF |
ol [Cre 6 e J -'l-*v
i NLA bs
4 Qas Qsp 79
| Vas Il:L
Ve ams £T1
s ¥ o
chama Currenl Samping Resisiors
Fig 13a. Basic Gate Charge Waveform Fig 13b. Gate Charge Tast Circuit

Appendlx A: Figure 14, Peak Diode Recovery dv/dt Test Circuit — See page 1505

Appendix B: Package Outline Mechanical Drawing - See page 1511

AppendlIx C: Part Marking Information — See page 1517 Intemational
Rectifier
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MURS3020PT, MUR3040PT,
MURS3060PT

SWITCHMODE ™
Power Rectifiers

These state—of-the—art devices are designed for use in switching
power supplies, inverters and as free wheeling diodes. http://fonsemi.com

ON Semiconductor®

Features

ULTRAFAST RECTIFIERS

® Ultrafast 35 and 60 Nanosecond Recovery Time
& 175°C Operating Junction Temperature 30 AMPERES, 200-600 VOLTS
® Hiph Voltage Capability to 600 V .
® [ow Forward Drop
® Low Leakage Specified @ 150°C Case Temperature 1o—pl—
® Current Derating Specified @ Both Case and Ambient Temperatures ""‘:
® Epoxy Mects UL 94 V-0 @ 0.125 in 30—t
® High Temperature Glass Passivated Junction
® Pb—-Free Packages are Available*
i pr o MARKING
Mechanical Characteristics: . DIAGRAM
® Case: Epoxy, Molded
* Weight: 4.3 Grams (Approximately) O
® Finish: All External Surfaces Corrosion Resistant and Terminal Leads
are Readily Solderable AYWWG
q o MUR30x0PT
® | ead Temperature for Soldering Purposes: 260°C Max for 10 Scconds 1 ! )
. ) : 2 SOT-93
¢ Shipped 30 Units Per Plastic Tube (TO-218)
caseswo Y
STYLE 2 !
A = Assembly Location
¥ = Year
WW = Work Week
G = Pb-Free Package
MUR30x0PT = Devica Code
x=2 4,0r6
ORDERING INFORMATION
Device Package Shipping
MUR3020PT 50T7-93 30 Units/Rail
MUR3020PTG SOT-93 30 Units/Rail
{Pb—Free)
MUR3040PT 507T-93 30 Units/Rail
MUR304CPTG SOT-93 30 Units/Rail
{Pb-Freg)
MUR3060PT 80T-93 30 Units/Rail
*Far additional information on our Pb~Free strategy and saldering details, please MUR3080PTG SQT-93 30 Units/Rail
download the ON Semiconductor Scldering and Mounting Techniques {Pb—Free)
Reference Manual, SOLDERRM/D.
© Semiconducior Components Industries, LLC, 2006 1 Publication Order Numbar;

January, 2006 — Rev, 8 MUR3020PT/D



MUR3020PT, MUR3040PT, MUR3060PT

MAXIMUM RATINGS {Per Leg)

Rating Symbol MUR3020PT | MUR3040PT MUR3060PT Unit
Peak Repetitive Raverse Voltage VRRM 200 400 600 \4
Working Peak Reverse Voltage Vwm
DC Blocking Voltage VR
Average Reclified Forward Current (Rated Vg) lE(av) A
Per Leg 15 @ T = 150°C 15@ Te =30
Per Device 30@ T =150°C 145°C
Peaak Rectified Forward Current, Per Leg _ o _ o
(Rated Vg, Squara Wave, 20 kHz, T¢ = 150°C) lFrm A @Tc=150°C 30 @Tc=145°C A
Nonrepetitive Peak Surge Current {Surge applied at rated | 200 A
load condilions, halfwave, single phase, 60 Hz) Per Leg FSM
Operating Junction and Storaga Temperature Ty Taig - 6510 +175 “C
THERMAL CHARACTERISTICS (Per Diode Leg)
Maximum Thermal Resistancs, °CiwW
- Jungtion—to-Case Rasc 1.5
- Junction—to~Ambient Ruja 40
ELECTRICAL CHARACTERISTICS (Per Diode Lag)
Maximum Instantaneous Forward Voltage (Note 1) Ve v
{IF = 15 Amp. T¢ = 150°C) 0.85 1.12 1.2
{Ir = 15 Amp, T¢ = 25°C} 1.05 1.25 1.5
Maximura Instantaneous Reverse Current (Note 1) iR HA
{Rated DC Voltage, T; = 150°C) 500 1000
{Rated DC Voltage, T, = 25°C) 10 10

Maximum Revarse Recovery Time
(iF = 1.0 A, didt = 50 Alps) ter P 58 e

Maximum ratings are those values beyond which device damage can occur. Maxirmum ratings applied to the device are individual stress limit
values {not normal operating conditions) and are not valid simullansousty. !f these limits ara exceeded, devica functional operation is not implied,
damage may occur and reliability may be affected.

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

http:/lonsemi.com
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MUR3020PT, MUR3040PT, MUR3060PT

MUR3020PT
100 —7 - 100 T T T,= 150°C o
TJ:150°C/, 10(']oc+— _ 50 Jp——— :
all I < 100°C
v /’?5“0 =
50 y L , £ 10
% / VAW .18
/A 2 !
20 i/ i/ / ! 5 0.5 — 75°C
= Wi ; @ 02 |
% / / ) £ 01 EEﬁE
10 - 0.05
3 R 002
& A A 0.01
3 77 17 0 20 40 60 80 100 120 140 160 160 200
g y / V. REVERSE VOLTAGE (VOLTS)
% 3 / A Figure 2. Typical Raverse Current (Per Leg)
: [V :
z 2 / 1
z | . T8
= [/ ] 2 N
g ! e z [
o I = 12 \
1 i | 3 R
[ I b o 10 i
05 1 (g SQUARE WAVE \\\
| £ 8 N
0.3 / / / VAR \\
I / 2 \\
0.2 z 4
7T 1] g RATED VOLTAGE APPLIED \
/ £
| =
0.1 i RO
0.2 04 086 0.8 1 12 14 16 140 150 160 170 180
vr INSTANTANEQOUS VOLTAGE (VOLTS) T, CASE TEMPERATURE (5C}
Figure 1. Typical Forward Voltage (Per Leg) Figure 3. Current Derating, Case (Per Leg)
L I ~t g 16 T T T T
2 2 de ' <O, (RESISTIVE LOAD) I'P—K L
= M AV
& Roua = 15°C/W AS OBTAINED - . . >/
g . = NG ASMALLFINNED  — ' & o yd p
g 10 L o SINK. E —— & 27 (caPACITIVE 10AD} K -5 o
3 Y , & [ 7/ paiyr .
e SUUARE WAVE o R T
G 8 a8 10 - L~
ié \\\ T s // A //
I w 20
S | - N g /] // 6<
w — ~ & / / -
g P w % SQUARE WAVE
& | SOUARE WAVE RNY - A
2 3| Rus=sa0cw — TNy & vZ Ty= 125°C
S | ASOBTAINED IN FREE AIR — = 2
E [ WITHNO HEAT SINK. =N g
9 20 40 60 80 100 120 140 160 180 200 - U0 ) ) ; 8 W 12 14 18

Ta, AMBIENT TEMPERATURE (5C)
Figure 4. Current Derating, Ambient (Per Leg)

IFav), AVERAGE FORWARD CURRENT {AMPS)
Figure 5. Power Disslpation (Per Leg)
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MUR3020PT, MUR3040PT, MUR3060PT

MUR3040PT
100 10] o—— 71507
50 p——— i
1‘ ‘ z ¥ 100°C ]
50 : { < 1w Lot 100°C
L 1000 T s — 25°C
40 TJ=15(TC/ S & —
v avd teg 2
20 /] 3 =
/ w o5 =
m
& /-' / 7 g 02 ~
S 10 / < 04
17 N
= A * 005
= 7177 :
o F 17 0.02
£ ¥ 417 0.01
39 Wil '8 50 100 150 200 250 300 350 400 450 500
g / / Vg, REVERSE VOLTAGE (VOLTS)
% 3 / f Figure 7. Typical Reverse Current (Per l.eg)
g 2 / / ' - .
3 /1/ ‘ g2
> -
g [ 1/ = R &\
z & A
7 c 12
= (I —1 & \
o Il J 8 :
2 A S 10 AN
o5 —H g sQUARE WavE \ Y
J 1] z 8 N \
/ 2 N
03 o 6 \
02 / / g 4 N |
' I/ z RATED VOLTAGE APPLIED \
N
TN 3
0.1 | T
0.2 0.4 0.6 0.8 1 1.2 1.4 16 140 150 160 170 180

vr, INSTANTANEQUS VOLTAGE (VOLTS)
Figure 6. Typlical Forward Voltage (Per Leg)

T, CASE TEMPERATURE {5C}
Figure 8. Current Derating, Case (Per Leg)

E 14 I & 16 |
3 < E (RESISTIVE-INDUCTIVE LOAD) T:-v"- e 7/ )
= 12 0 g 1 Iy / /dc
z Raya = 15°C/W AS OBTAINED z {CAPACITIVE LOAD} -EX =5 = )
= ] |, USING A SMALL FINNED 212 lav
10 HEAT SINK TTiNE 0 P
3 et/ : & /. ] P
o . [SOUREWAVE <R Y 2 10 7
S LN . Vi SQUARE WAVE —
g . T ~ it 9%
& | ™. . 2 6 // //
g ~ ~ 4 W
& VE ] ~N 2
& | SQUARE WAVE = 4 V < T)=125°C
E_ 2 L Riga = 40°C/W k ""-—\.._‘-\\\ s / A 5
$ | ASOBTAINED IN FREE AIR = 2 =
Z T WITH NO HEAT SINK, 1\ 3
0 20 40 60 60 100 120 140 160 180 200 & Op 2 4 6 8 10 12 14 18

Ta, AMBIENT TEMPERATURE (5C}
Figure 9. Current Derating, Ambient (Per Leg)

Iriavy, AVERAGE FORWARD CURRENT (AMPS)
Figure 10. Power Dissipation (Per Leg)
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IF{Av). AVERAGE FORWARD CURRENT (AMPS;

iF, INSTANTANEQUS FORWARD CURRENT (AMPS)

MUR3020PT, MUR3040PT, MUR3060PT

MUR3060PT
100 H 200} |l T i T
E i =——=———= —
50 T, = 150°C
-4
50 P 3 20 —
7,508 — B 10 s
30 = >
A Ve B 2 =
20 v ' ’{ w1 Aﬁij =
V. 28°C '% 05 25°C |
// // 1_::- 0.2 ——
10 7 A £ 0.1 e
Il VFd 0.0
FARW 4 yd 0.02
5 y a4 ) d i 150 200 250 300 350 400 450 500 550 600 650
yAWiV4 AT Vi, REVERSE VOLTAGE (VOLTS)
]
3 // // I Figure 12. Typical Reverse Current (Per Leg)
2 i/ Y
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Figure 11. Typical Forward Voltage (Per Leg) Figure 13. Current Derating, Case (Per Leg)
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N ——y N P8 / /// v px = x
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Ta, AMBIENT TEMPERATURE (5C)
Figure 14, Current Derating, Ambient {Per Leg)

gy, AVERAGE FORWARD CURRENT (AMPS)
Figure 15. Power Dissipation (Per Leg)
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TRANSIENT THERDMAL RESISTANCE (NORMALIZED)

),

E=

=

MUR3020PT, MUR3040PT, MUR3060PT

Vg, REVERSE VOLTAGE (VOLTS)

Figure 17. Typical Capacitance {Per Leg)
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