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MBR1520
MBR1530
MBR1540

to-silicon power diode

Extremely Low vE

High Surge Capacity

Low Powei LossHigh Efficiency

Low Stored Charge, Majority Carrier Conduction

HOT CARRIER POWER RECTIFIER

. employing the Schottky Barrier principle in a large area metal
State of the art yeometry features epitaxial
construction with oxide passivation and metal overlap contact
iy suited for use as rectifiers in low-voltage, high-frequency inverters,
free wheeiing diodes, and polarity protection diades.

ideal-

MAXIMUM RATINGS

SCHOTTKY
BARRIER
RECTIFIERS

15 AMPERE
20,30,40 VOLTS

Rating Symbol { MBR1520| MBR 1530} MBR1540 | Unit
Peak Repetitive Reverse voltage VRRM
Working Peak Reverse Voltage VRwM 20 30 40 Volts
OC Biocking Voitage VR
Non-Repettive Prak Reverse Voltagel VRgm 24 36 43
+
Average Rectufied Forward Current [I's} ] 19
VRlequw <02 VRule Te -80°C [
Ambrent Tamperaturs Ta | 95 | 90 25
Rated VRide) PFiav) -0 [ :
RioJa = 509CwW L J
Non-Repetitive Peak Surg- Current Fsm | —-— 500 (for 1 cycle) ————s i Amp :
tsurge auplied at rared load cond. | ‘
nons halfwave singie phass, 50 Hz)| l l 4
T = ag T o
Operating and Storage Junctior TyT,g | =——— -6510-125 — | OC X
Temperature Range | Reverse ) [
voltage apphed! L |
Peak Operating Juncuon Tempera Titpe 150 ] oc -
ture [Forwarg Current Apphied) l
.
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction o Case Rac 25 ocaw
ELECTRICAL CHARACTERISTICS 7 2870 0 oo Gthiemars noted
Characteristic Symbol Min Typ Max Unit
Maximum Instantaneous Forward VE Volts
Voltage (1)
ug =15 Amp} 0.550
Maximum Instantaneous Reverse R mA
Current @ rated dc Voltage (1) - 10
Tc = 100°C - 75

1) Putse Test: Puise Width = 300 us, Duty Cycie = 2.0,
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10-32 UNF 28 — =]
=

MILLIMETERS]  INCHES
O | MIN [MAX [ MIN | maX
A | 1077 | 11.10 | 0424] 0.437
c - l12s] - 405
D | - 535 | - .250
E | 131 ] 445 0075] 0175
F | 152 - [oeee] =
J_|1072 [ 1151 | 0.422] 0.453
K| - 12032 - [0800

CASE 245.01 '
Do-4

MECHANICAL CHARACTERISTICS
CASE. Wetded, harmetwal'y sealed

FINISH: All externa! surfaces corrosion resistant
and terminal lead 1s readily solderable.

POLARITY: Cathode to Case
MOUNTING POSITION Any

STUD TORQUE:

150 ib max




MBR1520, MBR1530, MBR1540

NOTE 1:

Reverse power dissipation and the possibility of thermal runaway
must be considered when operating this rectifier at reverse vol tages
above 02 VRwm. Proper derating may be accomplished by use
of equation 1}

Ta{max) = TSimax) (R

Rypga Priavy - Rgga PRiav)

where
T A{max) = Maximum allowable ambient temperature
TJ{max) = Maximum aliowable junction temperature (125°¢C
or the temperature at which thermal runaway
occurs, whichever is lowest)
Pe{ay) = Average forward power drssipation
PR(av) = Average reverse power dissipatian

HeJA = Junction-to-ambient thermal resistance
Figures 1, 2 and 3 permit easier use of equation (1) by taking
reverse power dissipation and thermal runaway 'nto consideration.
The figures solve for a reference temperature as determined by
equation i2}

TR = Toimax) ~ Roga PRIAV: 2!
Substituting equation {21 into equation {11 yrelds
Taimax = TR ~ Raja Priav) '3

Inspection of equations {2) and (3 reveals that TR 1s the ambient
temperature at which thermat runaway occurs or where T 125°¢C,
when torward power s zero  The transition from one noundary
conchtion to the other is evident on the curves of Figures 1 2 and

TABLE | - VA

DETERMINING MAXIMUM RATINGS

3 as a difference :n the rate of change of the siope in the vicinity
of 115°C. The data of Figures 1, 2 and 3 is based upan dc cond-
tions. For use in common rectifier circuits, Table | indicates sug-
gested factors far an equivatent dc voltage to use for conservative
design; . e.
YRiequiv) * Vin{PKi * F 4

The Factor F 1s derived by considering the properties of the various
rectifier circuits and the reverse characteristics of Schottky diodes

Example Fnd Taymax) for MBR1540 operated in a 12-Volt dc

supply using a bridge circuit with capacitive filter such that Ipc =
10 A lg(av, 5 Al Iipk)/l{av) = 20, input Voitage 10
Virms!. Rgja = 5°C/W

Step 1. Find VR(gqun) Read F = 0.65from Tabie | ..
VR{equiv) = 11411{101{0.65) =9 18 V
Step 2 Find Ty from Figure 3. Read T = 121°C ® Vg =9.18
& Ryja =59Cw
Step 3 Find PE Ay from Figure 4 Read Priay) = 1056 W
PR
@-—=20& 1gay) =5 A
ltawv)
Step 4 Find T atmax from gquation 13} T aimaxi - 121-45)
1105) - 58 5°C)

LUES FOR FACTOR F

Fuli Wave
Half :
Circunt alf Wave Full Wave, Bridge Center Tapped(11(2)
Load Resistive Capacitive{1)| Resistive Capacitive Resistive Capacitive
Sine Wave 05 13 0.5 065 10 12
Stuare Wave 075 15 Q.75 075 18 15
(1 Not that VR (pr = 2 Vympk) (2} U arie ta wenter 1ag voltags for v
FIGURE 1 — MAXIMUM REFERENCE TEMPERATURE - MBR1520 FIGURE 2 - MAXIMUNM REFERENCE TEMPERATURE - MBR1530
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FIGURE 3 — MAXIMUM REFERENCE TEMPERATURE — MB8R1540
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FIGURE4 FORWARD POWER DISSIPATION
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MBR1520, MBR1530, MBR1540

FIGURE 5 - TYPICAL FORWARD VOLTAGE FIGURE 6 — MAXIMUM SURGE CAPABILITY
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FIGURE 8 — THERMAL RESPONSE
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MBR1520, MBR1530, MBR1540

IR REVERSE CURRENT (NORMALIZED)

€. CAPACITANCE (pf)

FIGURE 9 — NORMALIZED REVERSE CURRENT
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FIGURE 11 — CAPACITANCE
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FIGURE 10 — TYPICAL REVERSE CURRENT
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NOTE 2 - HIGH FREQUENCY OPERATION
Sincecurrent flow in a Schottky rectfier s the resut of mayonity
carrier conduction, 1t 15 not subject to junction diode fornward and
feverse recovery trarsents due 10 Mnonity carcer injection and
stored charge. Sausfactory circuit analysis work ma, be performed
by using a mods! consisting of an deal d ode n parallel with a
variable capacitance (See Fagure 11
Rectification 2ffic.enc, measuremerts shaw that operat o wil
be sausfactary up teo se.eral m-gahert, For =xampls reiative
wasefarm rectficaran efbiceney o oapproseratay 70 per cer tar
2.C MH: e g, the rauo of de power to RMS power nthe cad s
0.28 ar this freguercy. whereas perf=2t rect fecdban would yoeld
0406 for sime wave pats However 1 cortrast ta ordoar,
panctian dhiodes the 1oss nowaveform =ffilerce, rotindicat v of
power 1055 L5 simpty @ tesurt of reverse Carrant fiaw theough the
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diode capacitance which owers the 30 Gutput v o tage



