MDA1200 MDA1201
MDA1202 MDA1204
MDA1206

FULL-WAVE BRIDGE RECTIFIER ASSEMBLIES
.. utilizing individual MR2500 Series plastic button rectifiers
interconnected and then enclosed in plastic to provide a single
rugged package. Devices are available with voltages from 50 to
600 Volts with these additional features.
¢ Slip-on Terminals ® High Surge Cepabitity

® Qutput Current Ratings for both Case and Ambient Conditions

SINGLE-PHASE
FULL-WAVE BRIDGE

12 AMPERE
50 thru 600 VOLTS

Designers Data for “Warst Case’’ Conditions
The Designers [Data sheets permit the design of most circuits entirely from
the nformation presented. Limit curves—representing boundaries on dewice
characteristics —are given to faciitate “"worst case” design.

C uniess ¢cTher.wise noted.

MAXIMUM RATINGS 1. :u7

MDA |MDA { MDA | MDA [ MDA
Rating Symbol | 1200|1201 |1202 | 1204 | 1206 | Unit
Peak Repetitive Heverse Voltage VRRM 50 100 | 200 | 400 | 600 |Volts
Working Peak Reverse Voltage VRWM
DC Blocking Voltage Vg
RMS Reverse Voltage VR{RMs)| 35 70 140 | 280 | 420 | Volts A I
DC Quiput Voltage Vdc Volts r
Resistive Load 30 62 | 124 | 250 | 380
Capacitive Load 50 100 | 200 | 420 | 800
Average Rectified Forward Cuirent lo Amp
{Singl2-phase bir-dge,
rzsistive load 80 Hz)
Ta = 557C tunmourted) 45
Ta =55°C 17" % 77 AL Chassis} 10
T¢ = 100%C 12 ———en N - o
Nonregentive Peak Surge Current IFSM 400 Amp -G =
{Surge applied at rated 10ao F-
conditions} Do | e T S ~K
Operating and Storage Junction Ty Tsg | ~e—— -6510 +175 ——m oc o H
Temperature Range — ni SAEFERENCE PLASE
THERMAL CHARACTERISTICS \!
Characteristic Symbal Max Unit HEATSINK - - -7 c
Thermal Resistance, Junchion Each Die RyJa 28 oc/w
10 Ambient e Bri n o, NOTE
o Ambeen Effective Bridge | Raya(EFF) | 17.15| °Cw | MOUNTING HOLES WITHIN
Thermat Resistance, Juncrion Each Die Radc 10 ocw 0.25 mm t0 010) DIA OF TRUE
N ) POSITICN AT MAXIMUM
to Case Effective Bridge | Rujc(EFF)| 3.75 C/W MATERIAL CONDITION,
ELECTRICAL CHARACTERISTICS .7 - 25°C untess othervise noted, 2 COUNTERSUNK MOUNTING
HOLES FOR 32102 ONLY!
Characteristic Symbol | Typ | Max | Unit 51810 125) DEEP
- R - P . 3 DIMENSIONS F AND G SHALL BE
Instantaneous Forward Voltage {Per Diodel (1) VE Volts MEASURED AT THE REFERENCE
g =189 Al 094 1.05 PLANE.
W =189 A, T, - 178°C) - | a8 [ [MILUMETERS  INCHES |
Reverse Current IR - | 05| mA LI [ MAX | MIN | M
(Rated VR apphed ta gc terminals, + and - termnals open) ; BT ;g:é 2;; :;%
(1) Pulse Test: Puise Wiagth = 300 us, Duty Cycle < 2.0%. | € ) 1245]1349 430 | 053!
0 510 650 | 0240 | 0260
MECHANICAL CHARACTERISTICS | F 1400 1450 | 0550 | 0571
. el § | 7600|2800 | 100 ] 1142
CASE  7.anster oo de siastic rase il 43.94 BSC 1730 B5C
POLARITY T al lesignation 2m,assed on Lase K 957 [ 1143 | 5375 | 0.450
© DU duthut DC outrint AC ror narken i a2 7050060 a1 |
MOUNTING POSITION: ~An, rignest hesr fransfer etfwiens, Jorcmpiened through the 5 77 2:52 ,]:‘ 00118
SUrtare QpRGSITE the Terrminais T ’38 432 0.150 01170
WEIGHT: 41 grams anmrox s 1 071 08610028 003
TERMINALS R Jy selaerakie COrros:on resistant, suitakiie tor ship an resim cals CASE 321.01
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MDA1200, MDA1201, MDA1202, MDA1204, MDA1206

FIGURE 1 - FORWARD VOLTAGE FIGURE 2 - NON-REPETITIVE SURGE CURRENT
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FIGURE 3 - FORWARD VOLTAGE
TEMPERATURE COEFFICIENT
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FIGURE 4 — TYPICAL THERMAL RESPONSE
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MDA1200, MDA1201, MDA1202, MDA1204, MDA 1206

IF(Av). AVERAGE FORWARD CURRENT (AMP)

o EFFICIENCY FACTIOR

Y. REVERSE RECOVERY TIME )

MAXIMUM CURRENT RATINGS, BRIDGE OPERATION

FIGURE 5 — AMBIENT TEMPERATURE DERATING
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FIGURE 6 — CASE TEMPERATURE DERATING

TYPICAL DYNAMIC CHARACTERISTICS (EACH DIODE)

FIGURE 7 - RECTIFICATION WAVEFORM EFFICIENCY
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MDA1200, MDA1201, MDA1202, MDA1204, MDA1206

FIGURE 11 — POWER DISSIPATION
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NOTE 1 — THERMAL COUPLING AND EFFECTIVE
THERMAL RESISTANCE

in multiple chip devices where there s coupling of heat between
die, the junction temperature can be calculated as foilows

11 2Ty =Rg1Pp2 + Ry2Kp2PD2 + ReaKe3Pp3

+RgaKgaPpg

Where Tjq s the change in junction temperature of diode 1

Rgt thry 4 '3 the thermal resistance of diodes 1 through 4

P31 thry 4 15 the power dissipated «n dodes 1 through 4

Ki2 thry 415 the thermal couphing between diode 1 ana

drodes 2 through 4

An effective package thermal resistance can be defined as
follows

220 ROEFF, T PoT

Where® PgT 1s the total package power dissipation

Assuming equal thermal resistance for each die, equation (1)
simplifies to

31 eT)y = Rg1(Pp1 + Kg2Pp2 * Kg3Pp3 + Keg PD4!

For the condition where Pp1 = Pp2 = Pp3=Ppg4. PpT = 4Pp1
equation (3} can be further simphfied and by substituting into
equation {2} results in

14 RyEFF) = Rgq 11+ Ko+ Ko v Kyl 4

Far the MDA 1200 rectifier assembly, thermal coupling between
opposite diodes 1s 10% and between adjacent diodes 1s 20% when
the case temperature s used as a reference. Similarly for ambient
mounting, thermal coupling between oppostte diodes 1s 45% and
between adjacent diodes 15 50%.

NOTE 2 - SPLIT LOAD DERATING INFORMATION

Bridge rectifiers are used in two basic configurations as shown
in circuits A and B of Figure 12. The current derating data of
Figures 5 and 6 apply to the standard bridge circuit (A) where
I = Ig. Forcircurt B where i o #1g, derating information can be
calculated as follows

15 TRiMA X! = ToiMAX) = Th
Where Tr(mA x) 's the reference temperature (either case or
ambient)

T j1 can be calcutated using equation (3} :n Note 1

For example, to determine Typmax for the MDA 1200 with

the following capacitive foad conditions:

15 = 10 A average with a peak of 46 A

I = 50 A average with a peak of 35 A
First catcutate the peak to average ratio for Iao. I(Emy/liavy) =
46/5.0 = 9.2. {Note that the peak to average ratio i1s on a per dicde
basis and each diode provides 5 0 A average)

From Figure 11, for an average current of 10 A and an |(gpy
lav) = 9.2 read PpTiay = 21 watts or 5 25 watts/diode Thus
Pp1 =Ppa =5 25 watts.

Simularly, for aload current g of 5 0 A, diode =2 and diode =4
each see 2 5 A average resulting im an I(Fm)/liay) = 14

Thus, the package power dissipation for 50 A 1s 10 watts or
25 watts‘diode. . Py = Ppogq = 2.5 watts

The maximum junction temperature occurs 'n diodes =1 and
=3 From equation (3) for dwode =t 3T,y = 10 [5.25 + 01
(25) +0215.25 + 0.2(25}].

AT)p = 70°C

Thus Tomax) = 175 - 65 = 108°C

The total package dissipation in this example s

POT =2x525+2x25=155watrs

FIGURE 12 — BASIC CIRCUIT USES FOR BRIDGE

RECTIFIERS
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