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Desig;ners Data Sheet

MINIATURE SI1ZE, AXIAL LEAD MOUNTED
STANDARD RECOVERY POWER RECTIFIERS STANDARD RECOVERY

POWER RECTIFIERS
. . . designed for use in power supplies and other applications having
need of a device with the foliowing features: 50-1000 VOLTS

3 AMPERE
High Current to Small Size

High Surge Current Capability
Low Forward Voltage Drop
Economical Plastic Package
Awvailable in Volume Quantities

CASE 267-03
PLASTIC

Designer’s Data for “Worst Case’* Conditions
The Designers 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
Rating Symbol | MA500 | MR601 | MR502 | MR604 | MR608 | MR508 | MR610 | Unit

Peak Repetitive Reverse Voltage VRRM Volits
Working Peak Reverse Voitage VAWM 50 100 200 400 600 800 1000
DC Blocking Voltage VR

Non-Repetitive Peak Reverse Voltage VRSM 75 150 250 450 650 850 1050 | Volts

Average Rectified Forward Current lo Amp
{Single phase resistive load, Tz = 95°C, 3.0 o
PC Board Mounting) (1)
{EIA Standard Conditions L = 1/32*, 8.0 -
TL = 85°C)
Non-Repetitive Peak Surge Current IEsM 100 Amp
{surge applied at rated load conditions) {one cycle)

Operating and Storage Junction TJ,Ts!g et -65to +176 °Cc
Temperature Range (2}

THERMAL CHARACTERISTICS
Characteristic Symboal Max Unit

Thermal Resistance, Junction to Ambient Rgsa 28 oc/w
{Recommended Printed Circuit Board MECHANICAL CHARACTERISTICS

Mounting, See Note 2},

ELECTRICAL CHARACTERISTICS Case: Transfer Molded Plastic
Finish: External Leads are Plated,
Leads are readily Solderable

Instantaneous Forward Voltage (3) VF Volts . . hod
: e Band
{iF =9.4 Amp, T = 175°C) _ 09 10 Polarity: Indicated by Cat B

{ig = 9.4 Amp, T = 25°C) - 1.04 1.1 Weight: 1.1 Grams {Approximately)
Reverse Current (rated dc voltage) {3} IR A Maximum Lead Temperature for

Ty =25° - 0.1 5.0 Soldering Purposes:

Ty = 100°C - 28 25 3009C, 1/8" from case for 10's
at 5.0 Ib. tension

Charscteristic Symbo} Min Typ Max Unit

{1} Derate for reverse power dissipation.
{2) Derate &s shown in Figure 1.
{3) Pulse Test: Pulse Width = 300 us, Duty Cycle = 2.0%.
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NOTE 1: DETERMINING MAXIMUM RATINGS

Reverse power dissipation and the possibility of thermal runaway when forward powser is zero. The transition from one boundary
must be considered whan opemmg this rectifier at TEVarss ion to the ather is evident an the curves of Figure f as a
above 200 voits. Proper d g may be by uss difference in the rate of change of the slope in the vicinity of 165°C.
of squation (1): The data of Figure 1 is based upon dc conditions. For use in
common rectifier circuits, Table 1 indicates suggested factors for

TAi{max) = TJimax) — RaJAPF(AV) — RgJAPR{AV) (N an equivalent de voitage to use for canservative design; L.e.:
where VR(equiv) = Vin(PK) X F @
TA(m;x) = Maxi llowsabls ambi p The Factar F is derived by considering the properties of the various

Titrmax) = M ion temperature rectifier circuits and the rectifiars reverse characteristics.

(175°Cor the temperatum at which ther- Example: Find TA(max) for MRS10 operated in a 400 Voltdc
mal runaway occurs, whichever is lowest. ) supply using a full wave center-tspped circuit with capacitive filter
PE(AV) = Average forward pawer dissipation such that Ipg = 6.0 A, {IF(ay) = 3.0 A}, IipK}/1{aV) = 10, Input

Voltage = 283 V{mms) {line to canter tap), R = 280C/W.
PR{AV) = Average reversa power dnmpauon age ap), RgJa = 289C/W.

Rgya = lunction-to-smhient thermal Step 1:  Find VR{equiv)- Read F = 1.11 from Table 1..
VR{equiv) = 1.41)(283)(1.11) = 444 V
Step 2:  Find TR from Figure 1. Read TR = 167°C @

Figure 1 parmits easier uss of equation {1) by taking reverss power
dissipation and thermal r y into ideration. The figure

solves for a refarence temperature as determined by equation (2): VR =444 V &Ry a = 28°C/W.
Step 3:  Find Pr{ay) from Figure 8. Read Peiay) =4 W
TR= TJ(m.x) ~ RayaPR{AV) &l IpK
g ion (2} into ion (1) yields: v 10&1f(Ay) =30 A
TAimax) = TR — RgJAPF(AV) 3 Step4: Find TMm,x) from equation (3). TA{max) = 167-(28}
Inspeaction of equations (2} and (3) reveals that TR is the ambient (4) =559C

temperaturs atwhich thermal runaway occurs orwhere Ty = 176°C,

TABLE 1 — VALUES FOR FACTOR F

- Full Wave
Circuit Half Wave Full Wave, Bridge Center-Tapped® t
Losd — e | Rea Capaciti T o
Sine Wave 0.45 1.1 0.45 0.56 0.0 1.1
Square Wave 061 1.22 0.61 0.61 1.22 1.22
*Note that VR(pK) ~*2 V|n(PK} tUse tine'to center tap voltage for Vi,
FIGURE 1 - MAXIMUM REFERENCE TEMPERATURE FIGURE 2 — MAXIMUM SURGE CAPABILITY
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IF(AV). AVERAGE FORWARD CURRENT (AMP) IF(AV), AVERAGE FORWARD CURRENT (AMP)

IF(AV), AVERAGE FORWARD CURRENT (AMP)

CURRENT DERATING
(Reverse Power Loss Neglected)

FIGURE 3 — PC BOARD MOUNTING

T T T 1 1 | |
e RQJA = 280C/W I(p_x)"

\ av)
AN
i

N
4 CAPACITIVE LOADS
B S
~
S .
o

10 sevcerennen

5.
Z

RaJA = 500C/Y.
1 1

NITE [F R1RESIISTIVE [ I(PK)“'
OTE: FO L0A iav)

L] 60 80 100 120 140
TA, AMBIENT TEMPERATURE (0C)
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FIGURE 6 — MAXIMUM FORWARD VOLTAGE
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FIGURE 7 - FORWARD VOLTAGE TEMPERATURE
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FIGURE 8 — FORWARD POWER DISSIPATION FIGURE 9 ~ TYPICAL REVERSE CURRENT
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THERMAL CHARACTERISTICS
FIGURE 10 — THERMAL RESPONSE
==t s
= Pk Fok  OUTY CYCLE = tg/ty ,4? LEAD LENGTH = 1/4”
05— _d 1 PEAK POWER, Ppy, is peak of an =
TIME equivalant squase power pulse. o
;"é 03 |._(| Squivalint square powsr P /"
§§ 02 —:hnp Pyk o RgJL [0+ (1 - D) - it + tg) + rltg) - fen)] B> - The e fead shoutd be measared
= [ where: . . 1 using a thermocouple placed on the lead as clos ss T
E g wuE lAaPLﬂh' increas in junction temperature above the possitle ta the tis point. The thermal mass con-
g2 = lead temparature. . nacted 1o the tie point is normally large snough
2 w - l(l).= nom}arrzed valus of transient thermal 0 that it will not significantly cespond to heat -
= =z 0.05 [~ attime, 1, ie.: > surges d in the diods as a result of pulsed ]
=5 003_‘“1”9)= value of parati steady-stat it schieved, ]
=g " transient thermal resistance Lt~ Using the measured value of Tt the junction tam- |
=& ggaf—at timety + tp, etc. LT parature msy be determined by: .
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NOTE 2 -~ AMBIENT MOUNTING DATA

Data shown for thermal resistance junction-to-amblant [Ag yA)
for the mauntings shown is to be usad a3 typlcal guideline values
FIGURE 11 — STEADY-STATE THERMAL RESISTANCE for praliminary enginesring or In case the tls paint tempersture
cannot be messured.
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FIQURE 12 — APPROXIMATE THERMAL CIRCUIT MODEL
THERMAL CIRCUIT MODEL
{For Heat Conduction Theough the Laeds) Ta = Amblent Tempersture Rgg = Thermal Resistance, Heat
VWA~ VAT VWA A MA Sink to Ambient
RgsA RGLA ¥ Raua RaJx RaLK RasK T = Lead Tempersture AgyL = ;rnm:ls'n:-lmm, Lead
Q ni
. T = Case Temperature Rgy = Thermal Reslstance, Junc-
—x PD TAK — tion to Case
—TaA AK -—. Ty = Junction Tempersture P = Totsl Power Dissipation =
PE + P
F Pg= FtFwwerd Power Dinipation
TLA TeA T Tex LK PR = Aeverse Powar Dissipation
{Subscripts A and K refur 10 anode and cathods sides respactivaly.)
Valuee for thermat resistancs componants sce*
Ag| =~ 48°C/W/IN. Typlcally and 48°C/W/IN Maximum.
Rgy = 109C/W Typlcaily and 18°C/W Meximum.
The meximum lssd temperature may be found ss fallows:
Usa of the sbove model permits Junction to lesd thermal TL = Tiimax) -8 TyL
to be found. Fora where ATy ™ Ry
given total lead langth, lowest values occus when ona side of the
rectifier s brought as clase ss possible 10 the hest sink. Terms in
the madwl signify:
TYPICAL DYNAMIC CHARACTERISTICS
(T = 259C)
FIGURE 13 — FORWARD RECOVERY TIME FIGURE 14 - REVERSE RECOVERY TIME
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‘ . RECTIFIER EFFICIENCY NOTE

FIGURE 17 — SINGLE-PHASE HALF-WAVE
RECTIFIER CIRCUIT

T

2
The rectificaﬁon afﬁcisrlicy factor o shown in Figure 156 was For a square wave input of V_T
calculated using the formula: amplitude Vy, the efficiency 2R
Vigldol factor becomes: a{square) = VT + 100% =50% (3}
o m
P(dc) Ry Vzo(dc) Ry

=3 -1 =3 2 - 100% (1)
Pirms) VZolrms) V2,lac) + V2,(de)
AL

For a sine wave input Vi, sin {wt) to the diode, assumed lossless,
the maximum theoretical efficiency factor becomes:

(A full wave circuit has twice these efficiencies) .

As the frequency of the input signal is increased, the reverse re-
covery time of the diode (Figure 14) becomes significant, resuiting
in an increasing ac voltage component across Ry which is opposite
in polarity to the forward current, thereby reducing the value of
the efficiency factor o, as shown on Figure 15.

2
..v_'l It should be emphasized that Figure 15 shows waveform efficien-
2R 4 cy only; 1t does not provide a measure of diode losses. Data was
O{sing) = —— - 100% = — - 100% = 40.6% (2). obtained by measuring the ac component of V4 with a true rms ac
v, n? voltmeter and the dc component with a dc voltmeter. The data was
—4_R: used in Equation 1 to obtain points for the figure.

OUTLINE DIMENSIONS

*H’*_D{ .
¢ @

STYLE 1:
#IN 1. CATHODE
2. ANODE

i

NOTES:
1. DIMENSIONING & TOLERANCING PER
ANSI Y14.5, 1982,
2. CONTROLLING DIMENSION: INCH.

MILLIMETERS INCHES
DIM [ MIN | MAX | MIN [ MAX
A 940 | 965 [ 0370 } 0.380
8 483 | 533 | 0190 | 0210
D
K

122 | 132 | 0048 | 0.052
2540 - 1.000 -

CASE 267-03
PLASTIC
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