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u SA MR501, MR502, MR504
MR506, MR508, MR510

TELEPHONE: (973) 376-2922
(212) 227-6005

FAX: (973) 376-8960

I);»t;i

MINIATURE SIZE, AXIAL LEAD MOUNTED
STANDARD RECOVERY POWER RECTIFIERS

. . . 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 Package

• Available in Volume Quantities

Designer's Data far "Want Cm" CaiKfitions
Tho Designers Data sheets permit the design of mott circuits entirely from the

information presented. Limit curves - representing boundaries on device character-
istics - are given to facilitate "worst case" design.

MAXIMUM RATINGS

Reting

Peak Repetitive Reverse Voltage
Working Pa* Reverse Voltage
DC Blocking Voltage

Non-Repetitive Peak Reverse
Voltage

Average Rectified Forward
Current

(Single phase resistive load.TA -
as't.PC Board Mounting) (1)
(EIA Standard Conditions
L • 1/32". TL • 85°C)

Non- Repetitive Peak Surge
Current (surge applied at
rated load conditions)

Operating and Storage Junction
Temperaturs Range (21

Symbol

VRRM
VRWM

VR
VRSM

ID

IFSM

Tj,T,tg

MR
501

100

150

MH
SOZ

200

250

MR
604

400

450

MR
5O6

600

660

MR
508

800

850

MR
510

1000

1060

(one cycle)

— 65to+175 i-

Unit

Volts

Void

Amp

Amp

°C

THERMAL CHARACTERISTICS

Chwvctwistic

Thtrrrul R«ist*nca, Junction to Ambient
( RfKo*nrn*nd*d Printed Circuit Board
Mounting, S*e Note 2 on Page 4).

Symbol

RSJA

Max

28

Unit

°C/W

ELECTRICAL CHARACTERISTICS

Characteristic

Instantaneous Forward Voltagt (3)
lip - 9.4 Amp, Tj - 17S°C)
lip - 9.4 Amp, Tj - 2S°C)

Reverse Current(ri»ddc voltage) 13)
Tj - 2S°C
Tj - 100°C

Symbol

VF

|R

Min

-

-

Typ

0.9
1.04

0.1
2,8

Men

1.0
1.1

5.0
2S

Unit

Volts

xA

(1) Derate for reverse power dissipation. See Note on Page 2.
(2) Derate es shown in Figure 1.
(3) Pulse Test: Pulse Width - 300 us. Duty Cycle - 2.0*.

STANDARD RECOVERY
POWER RECTIFIERS

100-1000 VOLTS
3 AMPERE

STYLE 1:
PIN 1. CATHODE

2. ANODE

DIM MIN
MILLIMETER

9.40

1.22

26-97

IMCHES

0.370

MAX

l.Ht-21 1.072

CASE 287-01

MECHANICAL CHARACTERISTICS
Case: Void Free, Transfer Molded
Finish: External Leads ire Plated,

Leads are readily Solderable
Polarity: Indicated by Cathode Band

Weight: 1.1 Grams (Approximately)
Maximum Lead Temperature for
Soldering Purposes:

300°C, 1/8" from ease for 10 s
at 5.0 Ib. tension

NJ Semi-Conductors reserves the right to change test conditions, parameter limits and package dimensions without
notice, Information furnished by N.I Semi-Conductors is believed to be both accurate and reliable at the time or"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.



MR501, MR502, MR504, MR506, MR508, MR510 (continued)

NOTE 1: DETERMINING MAXIMUM RATINQS

Reverse power dissipation and the possibility of thermal runaway
mutt be considered whin operating this rKtifl*r it reverie voltages
*t»v* 200 volts. Proper derating may be accomplished by uw
of equation 11):

TA|max> * Tjima*) - R»JAPF<AV> - RsJA^BlAV) I1*

whin

TA(maxl " Maximum allowable ambient temperature

Tjlmax) * Maximum illowibli junction nmpiritur*
1175°C or th* temperature it which ther-
mil runaway occurs, whichever ii lowlit.)

PF(AV) " Average forwird power dissipation

^R( AV) "* Average reverse power dissipation

R0JA * Junction-to-lfnb«nt tri«rrn«l rni««nce

Figura 1 permits miir use of equation (1) by taking nversa power
dinipition and thirrml runawiy into consideretion. The figure
solves for a reference temperature « determined by equation (2):

TR • TJ(m«x) ^ R«ApR(AV) (2)

Substituting equation (2) into equation (1) yields:

TA(mixl • TR - ftfljApF(AV) 13)

IntpKtion of equations (2) and (31 revtali that TR is the ambient
tempereturefttwhich thermelrunaway occursorwhereTj > 175°C,

when forward power is zero, The transition from one boundary
condition to th* other is evident on the curvet of Figure I as e
difference In the rate of change of m* Dope In the- vicinity of 188°C.
The data ef Figure 1 is bated upon dc conditions. For use in
common rectifier circuits. Table 1 indicates suggested factor* for
an equivalent dc voltage to utt for conservative design; i.e.:

VR(equiv) - VjnlPKI * f '4>
The Factor F is derived by consiclering the proparties of the various
rectifier circuits and the rectifiers reverse characteristics.

Example: Find TA(rnax) (or MRS10 operated in a 400 Voltdc
supply using e full wave center-tapped circuit with capacitive filter
such that Ifjc * 6.0A,(lp(AV) " 3.O A). IjpKI/'lAV] • 10. Input
Voltage - 283 V(rms) (line to center tap), RgjA " 28°C/W.

Stepl: Find VR(K)Uiv). Read F - 1.11 from Table 1 .'.

VR(equhr)' 1.4DI283K1.11) - 4*4 V

Step 2: Find TR from Figure 1. Read TR - 167°C t?
VR . 444 V 4 R9JA - 28°C/W.

Step 3: FindPp(AV) from Figure 8. Read Pp(AV) " 4 W

'AV
-10«IF(AV)-3.0A

Steo 4: Find TAImex) from equation (3). TAImax) • 167-128)
14) - SS^C.

TABLE I - VALUES FOR FACTOR F

Circuit

Load

Sine Weve

Squire Wave

Half Weve

Resistive

0.45

0.61

Capacitive*

1.11

1.22

Full Weve, Bridge

Resistive

0.45

0.61

Capacitive

O.S5

0.61

Full Wave
Centar-Tepped>t

Resistive

0.90

1.22

Capachivi

1.11

1.22

•Note met VmPK, =2 Vin(pK) TUse line to center tap voltage for Vjn.

- MAXIMUM REFERENCE TEMPERATURE FIGURE 2 - FORWARD POWER DISSIPATION
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