TECHNICAL DATA M RZ 40 6F
MR2402F and MR2406F are
Motorola Preterred Dovices
FAST RECOVERY
TAB-MOUNTED FAST RECOVERY POWER RECTIFIERS
POWER RECTIFIERS 50-600 VOLTS
24 AMPERES
designed for special applications such as dc power supplies,
inverters, converters, ultrasonic systems, choppers, low RF inter-
ference, sonar power supplies and free wheeling diodes A complete
line of fast recovery rectifiers having typical recevery time of 150
nanoseconds providing high efficiency at frequencies to 250 kHz.
® Same Mounting as a TO-220AB
@ Cost Effective in Low Current Applications
® Lead or Chassis Mounted
® High Surge Current Capability CASE 339-02
PLASTIC
MAXIMUM RATINGS
Rating Symbol | MR2400F | MR2401F| MR2402F| MR2404F | MR2406F Unit
Peak Repetitive Reverse Voltage VRAM Voits
Working Peak Reverse Valtage VAWM 50 100 200 400 600
DC Blocking Voltage VR
Nonrepetitive Peak Reverse Voltage VRSM 75 150 250 450 650 Volts
RMS Reverse Voltage VR{RMS} 35 70 140 280 420 Volts
Average Rectified Forward Current lo s 24 - Amp
{Single phase, resistive load, Tp = 125°C)
Nonrepetitive Peak Surge Current IFSM - 300 (for 1 ¢ycle} P Amp
(surge apphed @ rated load conditions)
Operating Junction Temperature Range Ty - -65 10 +160 - eC
Storage Temperature Range Tstg - -6510+175 S °C
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case Rg.ic og °C/W
Thermal Resistance, Junction to Aur, PC Board Mount, Perpendicular to Surface RgJA 55 *C/W
ELECTRICAL CHARACTERISTICS
Characteristic Symbol Min Typ Max Unit
instantaneaus Forward Voltage {If = 75 Amp, T = 150°C) VF —- 115 128 Volts
Forward Voliage {If = 24 Amp, Tc = 25°C) Vg — 1.00 115 Volts
Reverse Current {rated dc voltage) Tg = 26°C IR — 10 25 pA
Tc=100°C — 05 10 mA
T =150°C - 70 10 mA
REVERSE RECOVERY CHARACTERISTICS
Characteristic Symbeol Min Typ Max Unit
Revarse Recover Time — Soft Recovery trr ns
{F|=1 0 Amp to Vg = 30 Vdc, Figure 19) —_ 150 200
{lFMm = 36 Amp, di/dt = 25 A/us, Figure 20) - 200 300
Revarse Recovery Current IRM{REC) Amp
{Ig =10 Amp to VR = 30 Vde, Figure 19) - - 44




FIGURE 1 — MAXIMUM FORWARD VOLTAGE FIGURE 2 — MAXIMUM SURGE CAPABILITY

if, INSTANTANEQUS FORWARD CURRENT {AMP)

300 100 \
90
200 \\ Pror to surga, the ractifier
w 80 % 18 operated such that Tj = 150°C. 7
o S = 10 \ VRRM may be apphed between
/; gy each cycle of surge
100 — E z 60 RN
N
i 2 -
° VAW S wl b
50 T, =1500C A ¥ 1, =260C e FANVANNAY Y
2 30 el 1 CYOLE ~
30 / / N 20
/ 10
20 / 0
10 20 30 507010 20 30 5% 70100
/ / NUMBER DF CYCLES AT 60 Hz
10 .f‘ y NOTE 1
Il ' ) p P DUTY CYCLE, D= tp/11
10 i Pk Pk PEAK POWER, Ppy. 15 peak of an
60 [ 1o equivalent square power pulse
. Time
/ [ b——t ] ——
3.0 / / To determine maximum junction temperature of the
{ diode in a given situation, the follawing procedure Is
20 ] recommended
) / / The temperature of the case should be measureed us-
ing a thermocouple placed on the case atthe temperature
/ / reference point The thermal mass connected tothe case
1.0 i 1 1s normally farge enough so that it will not significantly
I Ji respond to heat surges generated in the diode as aresult
0.7 f of pulsed operation once steady-state conditions are
achieved Using the measured value of T¢, the junction
08 7 temperature may be determined by.
/ I TJ = TC + ATJC
03 » 1 where AT)C |5 the increase in junction temperature
04 06 :]NasTANTAP:E?)US VO:TiGE oLrs 18 8 above the case temperature. It may be determined by
. {(VOLTS)
¥ STUC = P Rg e D + (1 - D)wr(t? + tp) + ritg) - (t1]]
where
r(t) = normahzed value of transient thermal resistance
attime, t, from Figure 3, 1 &
rit1 + lp) = normalized value of transient thermal resis-
tance at tme t1 + tp

FIGURE 3 — THERMAL RESPONSE, CHASSIS MOUNTED
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FIGURE 4 — FORWARD POWER DISSIPATION
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FIGURE 5 — FORWARD POWER DISSIPATION
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FIGURE 8 — FORWARD POWER DISSIPATION
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tfr, FORWARD RECOVERY TIME lus)

IR, REVERSE CURRENT {uA)

TYPICAL DYNAMIC CHARACTERISTICS

FIGURE 10 — FORWARD RECOVERY TIME
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FIGURE 11 — JUNCTION CAPACITANCE
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FIGURE 13 — NORMALIZED REVERSE CURRENT

10’ =
VR =100V
100 -
»
P
19-1 v
P

10-2
10-2

20 30 40 50 BO 70 80 90 106 110 120 130 140 150 160
Ty, JUNCTION TEMPERATURE (80)

TYPICAL MOUNTING DATA
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NOTE 2

Figure 14 shows the current carrying capability of a
device mounted on a printed circurt board with a typical
TO-220 type heatsink having a sink-to-air thermal resis-
tance of 12°C/W Allowing another 2°C/W for Rg ¢ plus
RgCs (case-to-sink) puts the total at 14°C/W as indicated
The unit and heatsink were mounted perpendicular to the
printed circuit board for this data




TYPICAL RECOVERED STORED CHARGE DATA
(See Note 3)

FIGURE 16 — Ty =256°C

FIGURE 16 — T3 =75°C

using g = 10 A, Vg =30 V In order 1o cover alt circuit
conditians, curves are given for typwcal recovered stored charge
versus commutation di/dt for various levels of forward current
and for junction temperatures of 256°C, 75°C, 1009C, and
150°C

To use these curves, It 15 necessary 10 know the forward
current level just before commutation, the circuit commutation
di/dt, and the operating junction temperature. The reverse re-
cavery test current wavaform for all Motorola fast recovery
rectifiors i1s shown.

From stored charge curves versus di/dt, recovery tme (t
and peak reverse recovery current (IRM{REC)) can be closely
approximated using the follawing formulas
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NOTE 3
Reverse recovery time is the period which elapses from the di/dt
ume that the current, thru a previously forward biased rectifier W)
diode, passes thru zero going negatively until the reverse current IFm
recovers 10 a point which s less than 10% peak reverse current trr--l
Reverse recovery time s a direct function of the forward 1
current prior to the apphication of reverse voltage Qp
For any gwven rectifier, recovery time i1s very circuit depend
ent Typical and maximum recovery time of all Motorola fast IRM{REC)
recovery power rectifiers are rated under a fixed set of conditions




T1

120 Vac

60 Hz
R1 =50 Qhms
R2 = 250 Ohms
D1 =1N4723
D2 = IN4QO
D3 = 1N4933

SCR1 = MCR728-10
C1=0510 50 uF

C2 ~ 4006 F

L1=10-27uH

FIGURE 19 — JEDEC REVERSE RECOVERY CIRCUIT

T2

;

T

T1 = Vanac Adjusts I{pK) and di/d

T2=11

T3 =11 {to trigger cwrcurt)

R1 :
i L
dy/di ADJUST
03 C1 +
Lipky ADJUST ouT !
cz|+ | D2
o S
SR2 ——————
-] —— RCO25)
13 P
D1 SCR1 L<00%aH
—— S ._@_
0SCILLOSCOPE E/:J:v?lﬁgT
RESISTOR
FIGURE 20 — REVERSE RECOVERY CHARACTERISTIC
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SOFT RECOVERY

MECHANICAL CHARACTERISTICS
CASE: Plastic Encapsulated, Metal Tabs

FINISH: All external surfaces are corrosion resistant and are readily solderable,
POLARITY: Cathode to Tab with hole, Reverse polarity available by adding "R’ Suffix, MR2402FR.

WEIGHT: 3 6 Grams (Approximately)
MOUNTING TORQUE: 8 in-lbs max.

MAXIMUM TEMPERATURE FOR SOLDERING PURPOSES: 350°C, 3/8" from case for 10 seconds.




