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= SEMICONDUCTOR MRS10 thru MR814 |
|
TECHNICAL DATA MR816 thru MR818

Designers. Data Sheet

FAST RECOVERY

SUBMINIATURE SIZE, AXIAL LEAD MOUNTED POWER RECTIFIERS
FAST RECOVERY POWER RECTIFIERS 50-1000 VOLTS
1 AMPERE

...designed for special applications such as dc power supplies,
inverters, converters, ultrasonic systems, choppers, low RF inter-
ference and free-wheeling diodes. A complete line of fast recovery
rectifiers having typical recovery time of 350 nanoseconds providing
high efficiency at frequencies to 100 kHz.

S

DESIGNER’'S DATA FOR “WORST CASE"” CONDITIONS
The Designers Data Sheet permits the design of most circuits entirely from the
information presanted. Limit curves — representing device characteristic boundaries ~
are given to facilitate “worst case’ design.
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MAXIMUM RATINGS
Rating mbol | MAATO | MAB1T | MAB12 | MRS13 | MR314 | MAS18 | MRB17 | MRS18) Unit "
Peak Repatitive Reverse | Vappm Valts
Voitsge A
Working Pesk Reverse Vawm 50 100 200 300 400 600 800 1000
Voltage
DC Blocking Voltage VR
Non-Repetitive Peak Vasm 100 200 300 400 500 800 1000 1200 | Valis K
Reverse Voltage -
RMS Reverse Voltage |VAIRMS) 35 70 140 210 280 420 660 700 | Volts
Average Rectifisd 1o Amp
Forward Current Single 1.0
phase, reustive load, CASE 59-04
Ta = 75%C) PLASTIC
Non-Repetitive Peak Surge| IFsm 30 Amps

Currant {surge applied at
rated load conditions)

(Ta = 75°C) NOTES:

O%nmmn IJunc';um T -65t0 +150 o 1. ALL RULES AND NOTES ASSOCIATED WITH JEDEC

|femecatie Racge DO-41 QUTLINE SHALL APPLY.
- [
S o oo ¢ 2. POLARITY DENOTED BY CATHODE BAND, -
3. LEAD DIAMETER NOT CONTROLLED WITHIN "F"
DIMENSION.
THERMAL CHARACTERISTICS | MLLIMETERS | INCHES
inti Symbol Max Unnt | DIM [ MIN | MAX | MIN MAX
Thesmsl Resistance, Junction to Ambient RatA 65 W 597 660 | 0235 | 0260
{Typical Primtad Circuit Bosed Mounting)

076 | 086 | 0030 | 0034
21.84 - 1.100 =

A
B 279 | 305 | 0110 | 0.120
D
K

ELECTRICAL CHARACTERISTICS

Charscteristic Symbol Min Typ Max Unit
Instsntaneous Forward Voltage vE Voits
i = 3.14 Amp, T = 1509C} — 19 1.2
Forwacd Voltage Ve Volts MECHANICAL CHARACTERISTICS
g = 1.0 Amp, Tp = 25%C) - 1.0 1.2
Reverse Current {rated de voltege) Ta, = 25°C [ - 153 ‘1& A CASE: Transfer Molded Flastic
Ta - 100° - FINISH: External leads are plated
REVERSE RECOVERY CHARACTERISTICS and are readily solderable
Charsctaristic Symbol Min Typ Max Unit POLARITY: Cathods indicated by
Reverss Recovery Time , [ Polarity band
{Ig = 1.0 Amp to Vg = 30 Vde) {Figure 21 - 350 750 ns X
u: =20mA, Ig = 70 mA, Tekironix SPlug-In} (Figurs 22} - 15 30 us WEIGHT: 0.4 Grams (Approximately)
Revecss Recovery Current 'AMIREC) Amp
(g =10 Amp to Viy = 30 V) {F igurs 21) - - 30

PRIRTRTA)
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FIGURE 1 — FORWARD VOLTAGE
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FIGURE 4 — FORWARD POWER DISSIPATION
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FIGURE 2 — MAXIMUM SURGE CAPABILITY
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FIGURE 3 — TEMPERATURE COEFFICIENT
45
T
35
3 /
g 25
320
g8 TYPICAL RANGE =]
& 10 v
S s
T Ui A
L 0 »
8 05 rang
-0 S
-1 '3 = l/
2.0}k
25 [ 1]

005 01 02 05 10 20 5¢ 10 20 &0
IF, INSTANTANEOUS FORWARD CURRENT (AMP)

FIGURE 5 — FORWARD POWER DISSIPATION
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IF(AV), AVERAGE FORWARD CURRENT (AMP) IE{AV), AVERAGE FORWARD CURRENT (AMP)

IF(AV). AVERAGE FORWARD CURRENT (AMP)

”

MAXIMUM CURRENT RATINGS
(SEE NOTES 1and 2)

SINE WAVE INPUT

FIGURE 6 — EFFECT OF LEAD LENGTHS,
RESISTIVE LOAD
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FIGURE 8 — 1/8" LEAD LENGTH, VARIOUS LOADS
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FIGURE 10 — PRINTED CIRCUIT BOARD MOUNTING,
VARIOUS LOADS
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SQUARE WAVE INPUT

FIGURE 7 - EFFECT OF LEAD LENGTHS,
RESISTIVE LOAD
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FIGURE 9 — 1/8"” LEAD LENGTH, VARIOUS LOADS
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FIGURE 11 — PRINTED CIRCUIT BOARD MOUNTING,
VARIOUS LOADS

‘\\
12
\
10 N~ N r——dec
& ~
04A = B59CA
08 >
N
a8 CAPAI mlvs L0AD ~
- UPK) L 01050 N
{Av) 101 _—1 N\
04 2 N
02
0 [

g0 60 70 8 80 100 10 120 130 140 150
TA. AMBIENT TEMPERATURE (°C)




T M

g T y
MOTOROLA SC {DIODES/OPTO}F 03_]3 L2E D l L3L7255 007970k 5 l

MR810 thru MR814, MR816 thru MR818 -

FIGURE 12 — THERMAL RESPONSE FIGURE 13 - THERMAL RESISTANCE
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NOTE 1 NOTE 2
Pok 1 Pk . R N
DUTY CYCLE, D =tp/ty Data shown for thermal resistance junction-to ambient (614} for the
tp PEAK POWER, Py, Is peak of an mauntings shown s to be used as typical guideline vatues for preliminary
equivalent square powes pulse. engineering or in cass the tie point tampurature cannat be measured.
- — TIME TYPICAL VALUES FOR 64 IN STILL AIR
' LEAD LENGTH, L (1N}
To i {i junction of tha diode in a given situation,
the i duce is ded: METHOD | 178 | v | 12 | 304 [Rasa
] ©5 | 72 | 82 | 92 (AN
The temperature of the case shauld be measured usinga thermocouple ptaced 2 74 ] 81 1 9% 11613 0
on the case as closs as passible to the tie point. The thermal mass connected to 3 C
the tie point is normally large enough so that it wilt not significantly respand to MOUNTING METHOD 1 MOUNTING METHOD 3 -
heat surges ganesated in tae diade as 2 result of pulsed aperation once steady- L L
state conditions are achisved. Using the measured valus of Tg, the junction J—t I-——| P. C. Board with
temperature may be determined by: m 1:1/2" x 1-1/2" copper surface
Ty=Te+aTe L=8"
where A T is the increase in junction above the case MOUNTING METHOD 2 < -
it may be determined by: "
ATyC=Ppk - Ra;ctﬂ +(1-0) *efty +tp) +rltg) - r(m] L L
where //_
1{t) = normalized valus of transient thermal resistance at time, t, fram Figure Vectar pin maunting Board Ground =
12,i0: P
£ {t) + tg) = normalized valus of transient thermal resistance at time ty* tp- iné

FIGURE 14 — THERMAL CIRCUIT MODEL

TA=Ambient Temperature  Rgg = Thermal Resistance, Heat Sink to Ambient
Ty, = Lead Temperaturs RgL = Thermal Resistance, Lead to Heat Sink
T =Case Tamperature Rgy = Therma! Resistance, Junction to Case
Ty=Junction PO = Power Dissi
{Subscripts A and K refer to anode and cathoda sides respectively.}
Values for thermat resistance components are:
AgL = 1129C/W/IN. Typically and 1289C/AN/IN Maximum
Rgy = 189C/W Typically and 309C(W Maximum

The

lead may be as follows:
TL = 1502 - &TyL
& If i TE Vor i be imated
Use of the above modst permits junction to Tesd thermal resistance for as ,J}i’,}:n o caleuiated a3 shown in NO or it may be dpproximy
any mounting configuration to ba found, For a given total fexd length, & @PE; i fated for s fr
towsest values occur when one side of tha rectifier is brought as close as Fh‘k'j:,%:,‘,’, Fi;n;ri ;:ywb":m: qp.':i:;:.emw oparation from

passibla to the heat sink. Terms in the modsl signify:
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TYPICAL DYNAMIC CHARACTERISTICS

FIGURE 15 — FORWARD RECOVERY TIME FIGURE 16 — JUNCTION CAPACITANCE
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FIGURE 21 — JEDEC REVERSE RECOVERY CIRCUIT
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NOTE 3
Reverse recovery time s the period which elapses from the aif
time that the current, thru a previously forward biased rectifier . it} i7dt
diode, passes thru zero going negatively until the reverse current FM -
recovers to a point which is less than 10% peak reverse current. trr
Reverse recovery time is a direct function of the forward v“,‘v
current prior to the application of reverse voltage. QR
For any given rectifier, recovery time is very circuit depend-
ent. Typical and maximum recovery time of all Motarola fast TRM(REC)
recovery power rectifiers are rated under a fixed set of conditions

using Ig = 1.0 A, VR = 30 V. In order to cover all circuit

conditions, curves are given for typical recovered stored charge
versus commutation di/dt for various levels of forward current
and for junction temperatures of 25°C, 75°C, 100°C, and

From stored charge curves versus di/dt, recovery time (ty)
and peak reverse recovery current (IRM{REC)) can be closely
approximated using the following formulas:

150°C.

To use these curves, it is necessary to know the forward
current level just before commutation, the circuit commutation
di/dt, and the operating junction temperature. The reverse re-
covery test current waveform for all Motorola fast recovery
rectifiers is shown.

tep = 1.41 x[&] vz
T divde

IRM(REC) = 1.41 x [Qg » difad] 112

1R, REVERSE CURRENT {uA}

FIGURE 22 — TYPICAL REVERSE LEAKAGE

FIGURE 23 - TYPICAL REVERSE LEAKAGE
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TJ. JUNCTION TEMPERATURE (°C)



