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Designers Data »
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MR327 MR328
MR330 MR331
See Page 3-10

MINIATURE SIZE, AXIAL LEAD MOUNTED
STANDARD RECOVERY POWER RECTIFIERS

need of a device with the following features:

High Current to Small Size
High Surge Current Capability
Low Forward Voltage Drop
Economical Plastic Pack age

Available in Volume Quantities

.. . designed for use in power supplies and other applications having

MR500 MR501

MR502 MR504

MR506 MR508
MR510

STANDARD RECOVERY
POWER RECTIFIERS

50-1000 VOLTS
3 AMPERE

Designer’s Data for “"Warst Case”” Conditions

istics — are given to facaitate “worst case’ design

The Designers Data sheets permit the design of most circuits entirely from the
information presented Limit curves - representing boundaries on dewvice character

MAXIMUM RATINGS

CASE 267-01

Rating Symbol | MR500 | MR501 | MR502 | MR504 | MR506 | MR508 | MR510 | Unit
Peak Repetitive Reverse Voltage VRRM Volts
Working Peak Reverse Voltage VRWM 50 100 200 400 600 800 1000
DC Blocking Voltage VR
Non-Repetitive Peak Reverse Voltage VRSM 75 150 250 450 650 850 1050 Voalts
Average Rectified Forward Current I's]) Anp
(Single phase resistive foad, Tz = 95°C. 30 -
PC Board Mounting) {1)
(EJA Standard Conditions L = 1-32", 8.0
T =85°C)
Non-Repetitive Peak Surge Current FSMm 100 Amp
(surge applied at rated load conditions) {one cycle}
Operating and Storage Junction T4Tsig -6510+175 =C
Temperature Range (2)
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Ambient RaJa 28 ocw
t{Recommended Printed Circuit Board MECHANICAL CHARACTERISTICS
Mounting, See Note 2 on Page 4.
ELECTRICAL CHARACTERISTICS Case: Transfer Moided Plastic
: | I
Characteristic Symbol Min Typ Max Unit Finish: Externa _Leads are Plated,
Leads are readily Solderable
InsFantaneDus Forward Volotage {3) VE Volts Polarity: Indicated by Cathode Band
lig =9.4 Amp, T = 175°C} - 09 10 . ]
(1iF = 9.4 Amp, T = 26°C) _ 1.04 11 Weight: 1.1 Grams (Approximately)
Reverse Current {rated dc voltage) {3) IR HA Maximum Lead Temperature for
Ty = 259C _ 01 5.0 Soldering Purposes:
Ty = 100°C - 28 25 300°C, 1/8" from case for 10's

{1) Derate for reverse power dissipation. See Note on Page 2.
(2) Derate as shown in Figure 1.
(3) Pulse Test: Pulse Width = 300 us, Duty Cycle = 2.0%
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MR500, MR501, MR502, MR504, MR506, MR508, MR510

NOTE 1: DETERMINING MAXIMUM RATINGS

Reverse power di and the ility of thermal r

must be considered when operating this rectifier at reverse voltages
above 200 volts. Proper derating may be accomplished by use
of squation {1):

Tatmax) = Ta(max) — ReJAPF(AV} — RgJAPR(AV) 0

whare
TAtmax) =M
TJ{max) = Maximum allowable junction temperature

(175°C or the temperature at which ther-
mal runaway occurs, whichever is lowest. )

allowable temperature

PF(AV) = Average forward power dissipation
PR(AV) = Average reverse power dissipation
RgJA = Junction-to-ambient thermal resistance
Figure 1 permits easier use of equation (1) by taking reverse power

dissipation and thermal runaway into consideration. The figure
solves for a reference temperature as determined by equation (2}:

TR = Titmax) ~ RaJAPR(AV) )
Substituting equation {2) into equation {1) yields.
TA(max) = TR — RgJaPF(av) 3

Inspection of equations (2) and {3) reveals that TR is the ambient
temperature at which thermal runaway occursorwhera T = 178°¢C,

when forward power is zero. The transition from one boundary
condition to the other is evident an the curves of Figure 1 as a
difference in the rate of change of the slope in the vicinity of 165°C.
The data of Figure 1 is based upon dc conditions. For use in
common rectifier circuits, Tabte 1 indicates suggested factors for
an equivalent dc voltage to use for conservative design; i.e.:
VR(equiv) = Vin(PK) x F (a)
The Factor F is derived by considering the properties of the various
rectifier circuits and the rectifiers reverse characteristics.
Example: Find Ta{max) for MR510 operated in a 400 Voltdc
supply using a full wave center-tapped circuit with capacitive filter
such that Ipg = 8.0 A tIg{ay) = 3.0 Al, I(pk)/l{av) = 10. Input
Voltage = 283 V(rms} (line to center tap}, Rg A = 28°C/W

Step 1:  Find VR(equiv). Read F = 1.11 from Tabie 1..
VR(equivi = 1.411(283)(1.11) = 444 v
Step z: Find TR from Figure 1. Read T = 167°C @
VR =444 V & Rg jp = 28°C/W.
Step 3. Find Ppay) from Figure 8 Read Priay) =4 W
I
@K - 108 1payy =304
lav
Step 4:  Find TAAmax) from equation (3} T A(max} = 167-(28}
(4} = 655°C.

TABLE | — VALUES FOR FACTOR F

Circuit Halt Wave Full Wave, Bridge CsnFt::::;::od‘ .
Losd Resistive | C. *| R C. itive Resistive | Capacitive

Sine Wave 0.45 1.11 0.45 155 090 1.1

Square Wave 061 1.22 a.61 0.61 1.22 1.22

*Note that VR(PK} =2 Vin{PK}

FIGURE 1 — MAXIMUM REFERENCE TEMPERATURE
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tUse line to center tap voltage for V;n.

FIGURE 2 - MAXIMUM SURGE CAPABILITY
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MR500, MR501, MR502, MR504, MR506, MR508, MR510

IF(Av). AVERAGE FORWARD CURRENT (AMP) if{av), AVERAGE FORWARD CURRENT (AMP)

IF(AV). AVERAGE FORWARD CURRENT (AMP)

CURRENT DERATING
{Reverse Power Loss Neglected)

200

FIGURE 3 — PC BOARD MOUNTING FIGURE 6 - MAXIMUM FORWARD VOLTAGE
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MR500, MR501, MR502, MR504, MR506, MR508, MR510

FIGURE 8 — FORWARD POWER DISSIPATION

FIGURE 9 — TYPICAL REVERSE CURRENT
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FIGURE 10 — THERMAL RESPONSE
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FIGURE 11 — STEADY-STATE THERMAL RESISTANCE
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NOTE 2 - AMBIENT MOUNTING DATA

Data shown for thermal resistance junction a-ambrant 1Ag ot
for tne mountings shawn +s 1o be used as typical quideline values
for prelminary engineering or in case the Lie PoINt temperature
cannot be messured

TYPICAL VALUES FOR RgJalN STILL AIR

MOUNTING LEAD LENGTH. L iiN)
METHOD 118 174 12 ) RgA
1 50 51 53 §5 [
2 58 59 §1 62 Sgiw
3 28 Bc'w

MOUNTING METHOD )

P C Board Whera Avsilanle Copper
Surface area s small

o

MOUNTING METHOD 3

P C Bawsrg with
1-1/27 x 1-1/2"" Copper Surtace

L=V

i ;)

Board Graund Plena

MOUNTING METHOD 2
vector Push In Terminels T-28

= by
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MR500, MR501, MR502, MR504, MR506, MR508, MR510

FIGURE 12 — APPROXIMATE THERMAL CIRCUIT MODEL

THERAMAL CIRCUIT MODEL

{Far Heat Conduction Through the Leads)
Ta = Ambient Temperature Rgg = Tharmal Re

nce. Hest
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at Sin
Tg = Cave Tamgerature | Assistance, Junc
i Py T = tion to Case
— TaA AK — T, = Juncuon Temperaturs  Pp = Totsl Power Distipation <
T PE+ PR
Pg = Forward Power Dissipation
P - o
TLa TcA T TeK LK R = Reverse Power Dissivatior
1SubXripts A ard K reter to anode and cathode sides respectively '
Valyes for tnermal ramstance components are
RpL = 46%C'W IN  Typically and 48°C/W!IN Maximum

Ay = 10°C/W Tyoically ana 16°C/W Maximum

The maximum lead temperst.re may be tound as follows

Use of the above model permics junction to lesd therma Y= T pimant - - Tut
for a 'l i to be found Fors where Ty =R
188 fengeh. Iowest valugs Occur when one side of the L Al
ought a8 close as poss:ble to the heat sink  Terms .n
ignify
TYPICAL DYNAMIC CHARACTERISTICS
{T) = 259C)
FIGURE 13 - FORWARD RECOVERY TIME FIGURE 14 — REVERSE RECOVERY TIME
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MR500, MR501, MR502, MR504, MR506, MR508, MR510

RECTIFIER EFFICIENCY NOTE

FIGURE 17 — SINGLE-PHASE HALF WAVE
RECTIFIER CIRCUIT

The rectification efficiency factor o shown in Figure 15 was

calculated using the formula

Pac
L. tde

Plrms)

= 100% - —

\.”oid(:v

T T 100 11}
V¥placr + V4 (der

For a sine wave 1nput Vi, sin [wt) to the diode, assumed Iossless,
the maximum theoretical =fficiency factor becomes

Tisine)

- 100% = 40 6% ()

v :m

For a syuarz wave input of _

amphitude Vp,, the 2fficiency 2R

factar tiecomes dtsquarer = 5~ 100% =50% (3}
Vim
Ry

LA fult wave circu.t bas twice these efficienciest

As the frequency of the input signal s increased the reverse re-
covery time of the diode {Figure 141 becomes significant, resulting
1N an 1ncreasing ac voltage component across R which 1s opposite
in polarity to the forward current, thereby reducing the value of
the efficiency factor 5, as shown on Figure 15

It should be emphasized that Figure 15 shows waveform efficien-
cy only; 1t does not provide a measure of diode losses. Data was
obtained by measuring the ac componant of Vg with a true rms ac
voltmeter and the dec component with a dc voltmeter. The data was
used in Eguatior 1 to obtair points for the figure.

OUTLINE DIMENSIONS

A
—
K

MILLIMETERS INCHES
DIM| MIN [ MAX | MIN | MAX
A | 9.4¢ 9.65 | 0.370 0.380
4.8 633 | 0.190] 0.21C
1.2 132 | 0.648) 0052
26.97 (2723 | 1.062] 1072

CASE 267-01
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