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m SEMICONDUCTOR
TECHNICAL DATA

Switchmode™
Power Rectifier

... designed for use in switching power supplies, inverters and as freewheeling diodes,
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these state-of-the-art devices have the following features:

175°C Operating Junction Temperature

High Voltage Capability 1000 Volts
Low Forward Voltage Drop

MAXIMUM RATINGS

State-of-the-Art Single TO-218 Plastic Package

Guaranteed Avalanche Energy Capability: 100 mJoules Min

Ultrafast 85 ns (Typ) Soft Recovery Time @ Ig = 1.0 Amp, VR = 30V, di/dt = 50 A/us

Order this data sheet
by MUR30100E/D
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ULTRAFAST
RECTIFIER
30 AMPERES
1000 VOLTS

Rating Symbol Max Unit
— OUTLINE DIMENSIONS
Peak Repstitive Reverse Voltage VRRM 1000 Volts
P Working Peak Reverse Voltage VRWM malkdve
DC Blocking Voltage VR _‘3 </—__‘u T
Average Rectified Forward Current IF(AV) 30 Amps 1 f “; e ] j
(Rated VR) Tg = 70°C 7 Pl -8
Peak Repetitive Forward Current IFRM 30 Amps X i ‘ " v 3 .
(Rated VR, Square Wave, 20 kHz) Tc = 150°C ’.I ;l
t
Non-Repetitive Peak Surge Current IFsMm 300 Amps 1" |
(Surge applied at rated load conditions ) i __?L_D n
halfwave, single phase, 60 Hz) v E— __! e
G
Operating Junction Temperature Ty —65to +175 °C
- HOTES:
Storage Temperature ) Tstg —65t0 +176 °C hfﬁ‘;‘:ﬁ:ﬂ;}:;“°“mﬂ"‘ﬁ"‘“-‘*5‘
- . CONTROLLH, ENSION MLUIMETER
"THERMAL CHARACTERISTICS )
LThermaI Resistance, Junction to Case ReJC 1.4 °C/W O o
" 7l450_;_ By : 0515 ;
ELECTRICAL CHARACTERISTICS ST R E BT AR
- - ; e 0% L 0081,
Characteristic Symbol Max Min Unit B RN R ITRATEM
Instantaneous Forward Voltage (1) VE Volts ?,f" ‘ 20 Gggﬁs‘%
@ Ig = 30 Amps, T = 25°C 1.9 — MR ST T
@ IF = 30 Amps, TC = 100°C 1.87 _ . ;ca f‘gg g;;:
Instantaneous Reverse Current (1) IR ' "
@ Rated DC Voltage, Tc = 25°C 100 — pA STon1 oo
@ Rated DC Voltage, Tc = 100°C 5.0 — mA e
Reverse Recovery Time tRR 100 — ns
Ig = 1.0 Amp, VR = 30V, dli/dt = 50 A/us CAS'r%3;$:-°1
Controlled Avalanche Energy Wiavalj — 100 mJ

SWITCHMODE is a trademark of Motorola Jnc.
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Figure 1. Typical Forward Voltage
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Figure 5. t,y = f (IF) at Ty = 25°C
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Figure 2. Typical Reverse Current
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Figure 11. Dynamic Parameters = f (T)
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Figure 13, Avalanche Test Circuit Figure 14. Current-Voltage Waveforms

The unclamped inductive switching circuit shown in to t2), minus any losses due to finite component
Figure 13 was used to demonstrate the controlled ava- resistances.
lanche capability of the new “E’ series Uitrafast Recti- Assuming the component resistive elements are small, .
fiers. Figure 14 represents the Current-Voltage wave- Equation 1 approximates the total energy transferred to the
forms during tests. diode. It can be seen from this equation that if the Vpp

When the transistor is turned-on at t0, the current in voltage is low compared to the breakdown voltage of the
the inductor I ramps up linearly and energy is stored in DUT, the amount of energy contributed by the supply dur-
the coil. At t1 the transistor is turned-off and voitage ing breakdown is small and the total energy can be
across the diode under test begins to rise rapidly due to assumed to be nearly equal to the energy stored in the coil
di/dt effects. When this induced voltage reaches the during the time the transistor was ON, Equation 2.
breakdown voltage of the diode, it is clamped at By(pyT) Although it is not recommended to design for this con-
and the diode begins to conduct the full load current dition, the new “E" series provides added protection
which now starts to decay linearly through the diode and against those unforeseen transient viruses that can pro-
goes to zero at t2. duce unexplained random failures in unfriendly

By solving the loop equation at the point in time when environments.

the transistors is turned-off, and calculating the energy EQUATION 1:

that is transferred to the diode, it can be shown that the W ="1/2 LI2(peak) (B /(B -V
total energy transferred is equal to the energy stored in aval P (Bv(puT)(Bv(DUT) bl
the inductor plus a finite amount of energy from the Vpp EQUATION 2:

power supply while the diode is in breakdown (from t1 Waval = 1/2 LI2(peak)
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Figure 15. Current Derating, Case

Motorola reserves the right to make changes without further notice to any products herein to improve reliability, function or design. Motorola
does not assume any liability arising out of the application or use of any product or circuit described herein; neither does it convey any license
under its patent rights nor the rights of others. Motorola products are not authorized for use as components in life support devices or systems
intended for surgical implant into the body or intended to support or sustain life. Buyer agrees to notify Motorola of any such 1ntended end use
whereupon Motorola shall determine ava|lab|hty and suitability of its product or products for the use intended. Motorola and > are registered
trademarks of Motorola, In¢c. Motorola, Inc. is an Equal Employmem Opportunity/Affirmative Action Employer.

Literature Distribution Centers:

USA: Motorola Literature Distribution; P.O. Box 20912; Phoenix, Arizona 85036. \
EUROPE: Motorola Ltd.; European Literature Center; 88 Tanners Drive, Blakelands, Milton Keynes, MK14 6BP, England. )
JAPAN: Nippon Motorola Ltd.; 4-32-1, Nishi-Gotanda, Shinagawa-ku, Tokyo 141 Japan. el
ASIA-PACIFIC: Motorola Semiconductors H.K. Ltd.; Siticon Harbour Center, No. 2 Dai King Street, Tai Po Industrial Estate,

Tai Po, N.T., Hong Kong.
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