Newr g.euzy Semi-Conductor Products, One.

50 STERN AVE. TELEPHONE: (973) 376-2922
SPRINGFIELD, NEW JERSEY 07081 (212) 227-6005
U.S.A. FAX: (973) 378-8960

MR501, MR502, MR504
MR506, MR508, MR510
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MINIATURE SIZE, AXIAL LEAD MOUNTED POWER RECTIFIERS
STANDARD RECOVERY POWER RECTIFIERS 102-103::’&”5

. . . designed for use in power supplies and other applications having
need of a device with the following features:

High Current to Small Size

High Surge Current Capability

Low Forward Voltage Drop
Void-Free Economical Plastic Pack age
Available in Volume Quantities

Oetigner's Dats for “Worst Case” Conditions
The Dasigners Data sheets permit the design of most circuits entirely from the
information presented. Limit curves — representing boundaries on device character-
istics — are given to facilitate “'worst case’ design.

MAXIMUM RATINGS

MR| MR) MR | MR | MR | MR
Rating Symbol | 501 | 502 | 504 | 506 | 508 | 510 | Unit
Pesk Repetitive Reverse Voltage| VRRM Volts
Working Pesk Reverse Voltagel VRws | 100 200{ 400 | 600 | 800 | 1000
DC Blocking Voitage Vr
Non-Repetitive Pask Reverss Vasm | 150 | 250 | 450 | 650 | 850 | 1060] Voits
Voltage
Average Rectified Forward o Amp
Currant
(Single phase resistive load, Ta = 30
959G, PC Board Mounting) (1)
{EIA Standard Conditions 8.0
L = 1/32°, T_=859C)
Non-Repetitive Peak Surgs te 100 Arnp STYLE1:
SM PIN 1. CATHODE
Current {surge applied at {ona cycle) 2. ANODE
rated load conditions)
Operating and Storage Junction | T4, Tgrg -85 t0 +175——— | OC oM ':":":-"‘E'Iﬂs m:"‘c“s&x
Temparstura Rangs (2)

A 940 ) 965 | 0370} 0.380
0.1 .21

483 ,33
THERMAL CHARACTERISTICS 12 T I T oa 0
Characteristic Symbol Max Unit .97 127 1 1,07,
Thermal Resistance, Junction to Ambient RoJA 8 oc/w CASE 267.01
{Recommended Printed Circuit Board
Mounting, See Note 2 on Pags 4).
ELECTRICAL CHARACTERISTICS . MECHANICAL CHARACTERISTICS
Characteristic Symbol| Min Typ Max Unit Case: Void Free, Transfer Molded
Instantaneous Forward Voltage {3) vE Vol Finish: External Leads are Plated,
{ip = 9.4 Amp, T = 175°C) - 09 10 Leads are readily Solderable
(ig = 9.4 Amp, T = 25°C) - 1.04 1.1 Polarity: Indicated by Cathode Band
Reverse Current {rated dc voltage) (3) IR »A Weight: 1.1 Grams (Approximately)
Ty = 25°C - 0.1 5.0 Maximum Lead Temperature for
T, = 100°C - 28 25 ) Soldering Purposes:
(1) Derate for reverse power dissipation. See Note on Page 2. 300°C, 1/8" from case for 105
{2) Derats ss shown in Figure 1. at 5.0 |b. tension

(3) Pulse Test: Puise Width = 300 us, Duty Cycle = 2 0%,

NJ Semi-Conductors reserves the right to change test conditions, parameter limits and package dimensions without
notice. Information furnished by NJ Semi-Conductors is believed to be both accurate and reliable at the time of going
to press. However, NJ Semi-Conductors assumes no responsibility for any errors or omissions discovered in its use.
NI Semi-Conductors encourages customers to verity that datasheets are current before placing orders.
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MRS601, MR502, MR504, MR506, MR508, MR510 (continued)

NOTE 1; DETERMINING MAXIMUM RATINGS

Aeverse powar d and the posibitity of th t
must be considered whan opérating ﬂ'm rectifior at raverse vomau
above 200 volits. Propar derating may be accomplished by use
of equation {1}:

Ta(max}) * Tiimax) ~ RaJAPE{AV) — RpsaPR{AV) tn
whare
T Atmax) = Mexi . L poraturs

Ty (max) = Maximum sliowable junction temperature
(176°%C or the tamparature st which ther-
mal rungway occurs, whichaver is lowest. )

Pgay) = Average forward power dissipation
PR{AV) = Aversgs reverss power distipation
Roua = J bient thermal r

Figure 1 permits easier use of squation (1} by nknng reverss power
dissipution and thermal r into jergtion. The figure
salves for a referance tempersture 8¢ determined by squation (2):

TR = Tiimax} — RgJAPR{AV) 2)
Substituting squastion {2} into squation (1) yislds:
Tatmax) = Th — RaAPE(Av) 3)

tngpection of equations (2} and (3} reveals that TR is the ambient
temparature At which thermal runaway occurs orwhere T = 176°C,

when forward powsr is zera, The transition from one boundary
condition to the other is evident on the curves of Figure 1 s »
ditferance in the rate of change of the slope in the vicinity of 185°C.
The date of Figure 1 is based upon dc conditions. For use in
common rectifier circuits, Teble 1 indicates suggested factors for
an squivalent dc voltage to use for conssrvative design; i.e.;

VRisquiv) = Vin(PK) x F t4)

The Factor F it derived by considering the properties of the various
rectifiar circuits snd the rectifiers reverss characteristics.
Exsmple: Find TA(mex) for MR510 aperated in & 400 Voltdc
supply using # full wave center-tapped circuit with capacitive filter
such that ipC = 6.0 A, (IF(ay) = 3.0 AL, ((pK)/I{aV) = 10. Input
Voltage = 283 V(rms) (fine to center tap), Rgya = 28°C/W.

Step 1:  Find VR{aquiv). Read F = 1.11 from Table 1..
VRtequiv) = 1-41)1283)(1.11) ~ 444 v

Step 2: Find TR from Figure 1. Read Tg = 167°C @
VR = 444 V & Rg3a = 28°C/W.

Step 3:  Find Pg(ay) from Figure 8. Read PR(av) =4 W

|

@—'35 =108 Ip(ay) = 30A

Step 4: Fmd T

max) from equation (3). Ta(max) = 167-(28)
{4} = 559C,

TABLE | — VALUES FOR FACTOR F

B . Full Wave
Cireuit Half Wave Full Wave, Bridge Center-T ot
Lowd " . Py e | R o o oy P .
Sine Wave 0.45 1.1 0.45 0.65 0.90 1.1
Square Wave 0.61 1.22 061 0.61 1.22 1.22

*Note thet Vrp} =2 VintPK)

FIGURE 1 — MAXIMUM REFERENCE TEMPERATURE
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FIGURE 2 — FORWARD POWER DISSIPATION
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