MDA980-1 ... MDA980-6

MDA990-1 ... MDA990-6
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Designers Data Sheet

{ INTEGRAL DIODE ASSEMBLIES

or heat sink.
® Large surge capability — 300 A

In Minimum Space

- Ppassivated, diffused silicon dice interconnected and transfer
moided into voidiess hybrid rectifier circuit assemblies. The MDAQ90
series incorporates an electrically insulated aluminum disc for im-
proved heat dissipation when mounted directly on a metal chasis

e Efficient Thermal Management Provides Maximum Power Handling

SINGLE-PHASE
FULL-WAVE BRIDGE

12 and 30 AMPERES
50 thru 600 VOLTS

Designers 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 {T¢ = 269C uniess otherwise noted)

CASE 179.01
MDA980 Series

w 3 Alumingm
Disc
0.875 Dis.

CASE 179-02
MDA 990 Series

—

Rating Symbrol -1 -2 -3 4 -5 -4 Unit
Peak Repetitive Aeverss Voitage VRAM Vo't
Working Peak Reverse Voltage VRwM 50 100 200 300 400 600
OC Blocking Voitege Va
RMS Reverse Voitage VR{AM: 36 70 140 2190 280 | 420 Volts
OC Output Voitage Voits
Reustive Losd Vde 30 82 124 485 250 380
Capecitive Losd Vde 50 100 200 400 600
Avarage Rectif-ed Forward Current ' k Amp
1Singie phasw beidge resistive load.
80 Hz T¢ = 550C) MO A 380 12
MDA9B0 —— 0
Non-Repetitive Peak Surge Current e oM Amp
(Surge sppiied at rated load QD Adiong) 300
Operating snd Srorage Junction TiToag fm——— S r175 —_—— o¢
Temperature Rengs
THERMAL CHARACTERISTICS
Charscterigtie Symbol T Max Unee
Thermai Renstance. Junction to Case Each Dre MDAS80 LI 85 1" ocm
" 0% mDageo 45 60
Effective Bridge MO A980 RO(EFF) - 6.05 ocmw
MO AS00 -~ 228
ELECTRICAL CHARACTERISTICSHC = 25°C uniess otherwise noted)
Charactenimic Symbo! Min Typ Mex Unit
InTtanteneous Forwerd Vortage (Per Owodel e Voirs
UE <189 MO A980 - 0.88 097
g =47 4) MO A0 - 3] 107
UE =189 A T, = 176%¢) MDA980 - - 08s
(g <47 AT, =1759) MOAS90 - - oge
Reverse Current ) mA
{Reted Vap spoind 10 8¢ terminals, + gnd - - - a5
o7 MIngis open)

MECHANICAL CHARACTERISTICS

CASE: Transfer-moided plastic encapsuiation
POLARITY: Terminai-designation embossed on case
+DC output
-DC output
AC not marked

MOUNTING POSITION: Boit down-highest heat transfer sfficiency accom-
plished through the surface 0pposite the terminals.

WEIGHT: MDA980 — 21 grams (spprox.)
MDA990 - 22.5 grams (spprox.)

" TERMINALS: Suitsbie for fast-on connections, readily solderabie connections,

corrosion resistant,
MOUNTING TORQUE: 20in. Ib. Max.
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INCHES MILLIMETERS
MIN T MAX

L

A I 1356 336 ] e
[B | 038 03 | s270 7 37

C | 09 (0760 [ Teie0 19300

[3
3 0737
F X $640 | 0108
i i

RN LW 1

J | 0086 0. PN} 1

Lo [) 1820 [ 73.499

NOTES:
1 HOLE iS COUNTER SUNK FOR 8 SOCKET HEAD SCREW
2.01M “N" IS DEPTH MEASUREMENT NOT DIAMETER
3.0iM e D" “E¥ & 1" ARE TYMCAL,
4.0tM “L" APPLIES T0.02 ONLY

CASE 179.01-02
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MDA980-1 thru MDA980-6, MDA990-1 thru MDA990-6 (continued)

FIGURE 1 — FORWARD VOLTAGE

FIGURE 2 — MAXIMUM SURGE CAPABILITY
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MDA980-1 thru MDAS80-6, MDA990-1 thru MDA990-6 (continued)

IF(AV), AVERAGE FORWARD CURRENT (AMP)

RELATIVE EFFICIENCY (%)

L. REVERSE RECOVERY TIME {4s)

MAXIMUM CURRENT RATINGS, BRIDGE OPERATION
FIGURE 8 — MDAS80 CURRENT DERATING

R

FIGURE 8 — MDAS90 CURRENT DERATING
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MDA980-1 thru MDA980-6, MDA990-1 thru MDA990-6 (continued)

FIGURE § — POWER DISSIPATION

70 1. 1
1
0 \(PK) | 4 (RESISTIVE & +
« -+ (AV)  INDUCTIVE LOADS T
g ¥ AT o
8 5 01 CAPACITIV 5
w |} LOADS 0
Py WSO ™
< i K . Yoo _—
$2 1 iAv)
« o 10 - T
- =
g g 5.0
F 830 [
,:: a | Ty 1759€C
< 2.0 NOTE: The 1(pK)/1{AV) ratio ]
B I raters to @ single diode; PDT(AV)
10 rafers to the package dissipation. |
1T 11 1 1 1
0.7 ) i 8 § 1 1 1
05 07 10 20 30 50 70 10 20 36 50

I£(AV), AVERAGE FORWARD CURRENT (AMP)

FIGURE 1§ - CURRENT VERSUS AMBIENT TEMPERATURE

% T T T T T
UNIT MOUNTED ON A 8 x 8 x 1/8 INCH

" ALUMINUM PLATE IN VERTICAL
c POSITION IN STILL AIR
5 RESISTIVE - INDUCTIVE LOAD
. \ \N \ \ X \ \ J
=
= MDASS0
31 ‘\l; T
: INNE il
510 MDASS0
3 |
(%)
(=]
S50

0

5.0 2% 45 65 85 108 126 145 165 185

Ta, AMBIENT TEMPERATURE (°C)

NOTE 1 — THERMAL COUPLING AND EFFECTIVE
THERMAL RESISTANCE

I|n muitiple chip devices where there is coupling of heat between
die, the junction temperature can be calculated as follows:

(1) 2Ty =Rg1PD2* Rg2Ke2PD2 * P83Ke3PD3

+ Rg4aKoa PD4
Where oT 1 is the change in junction temperature of diode 1

Rg1 thry 4 is the thermal resistance of diodes 1 through 4.

PD1 thru 4 1 the power dissipated in diodes 1 through 4
Kg72 thru 4 'S the thermal coupling between diode 1 and
diodes 2 through 4.

An effective package thermal resistance can pbe defined as
follows:

(2) RgefFry = ~Tar/POT

Where: PpDT i the total package power dissipation.

Assuming equal thermal resistance for esch dis, equstion (1)
simplifies to

(3 aTyq = Rg1(Pp1 + Ke2PD2* Kg3Pp3 * Ke4 PDA

For the condition where Ppy = Pp2=Po3= Ppa. POT ™ 4Pp1
equation (3) can be further simplified and by substituting into
equation (2) results in

(@) Rg(erF) = Roy (1 +Kg2 + Kga * Koall

For the MDA98O rectifier assembly, thermal coupling between
opposite diodes is 42% and between adjacent diodes is 50% when
the case temperature is used as a reference. Simiiarty for the
MOA990, thermal coupling between opposite diodes is 12% and
between adjacent diodes is 20%.

NOTE 2 — SPLIT LOAD DERATING INFORMATION

Bridge rectifiers are used in two basic configurations as shown
in circuits A and B of Figure13. The current derating data of
Figures 5 and 6 apply to the standard bridge circuit (A) where
1 =g For circuit B where Lo #18, derating information can be
calculated as follows:

(8) TR(MAX) = TMAX) = °TJ1

Where TR(MAX) is the reference temperature (either case or
ambient)

AT jq can be calculated using equation {(3) in Note 1.

For example, to determine TC(MAX) for the MDAJ90 with
the following capacitive load conditions:

Ia = 20 A average with a peak of 86 A
g = 10 A average with a peak of 72 A

First calculate the peak to average ratio for la. LpK)/HAV) =
86/10 = 8.6. (Note that the peak to average ratio is on a per diode
basis and each diode provides 10A average!}.

From Figure11, for an average current of 20 A and an k)
1av) = 86 read PpT(AV) = 40 watts of 10 watts/diode. Thus
Pp1=PD3" 10 watts.

Similarly, for a load current g of 10 A, diode #2 and diode #4
each see 5.0 A average resulting in an 1 (PK)/HAV) = 14.4

Thus, the package power dissipation for 10 A is 20.2 watts of
5.05 watts/diode. .: PD2 = Pp4 = 5.05 watls.

The maximum junction temperature Occurs in diodes #1 and
#3. From equation (3) for diode #1 aTj 3 = 56 (10 + 012
(5.05) + 0.2 (10} + 0.2 (5.08)].

ATy = 76°C

Thus TC(MAX) = 175-76 = 99°C

The total package dissipation in this example is:
Py=2x 10 + 2 x 5.05 = 30.1 watts

(Note that aithough maximum Rgyc is 6°C/W, 5.60C/watt is
used in this example and on the derating data as it is uniikely that
all four die ina given package would be at the maximum value).

FIGURE 13 — BASIC CIRCUIT USES FOR BRIDGE
RECTIFIERS

CIRCUIT A

CIRCUIT B





