MDA970A1
thru MOTOROLA
MDA970A6

Kva

INTEGRAL DIODE ASSEMBLIES SINGLE-PHASE
. diffused silicon dice interconnected and transtar molded inte FULL-WAVE BRIDGE
rectifier circuit assemblies for use in application where high cutput
current/size ratic is of prime importance. These devices feature: 4 AMPERES

® Void-free, Transfer-molded Encapsulation to Assure High 50-600 VOLTS

Resistance to Schack, Vibration, and Temperature Extrames
® High Dielectric Strength

® Simple, Compact Structurs for Trouhle-free Performance
& High Surge Capability — 100 Amps

Designars Data for "Wosst Case’ Conditions
Thae Designers Data Sheat permits the design of most circuits entively from
the information presented. Limit curves — representing boundaries ondevice
characteristics — are given to facilitate “worst case’” dasign.

MAXIMUM RATINGS (7 = 25°C unless otherwisa noted}

Aating Symhol | MDA970A1 | MDAS70A2 | MDAS70A3 | MDAS70AB | MDAS70A6 | Unit
Peak Repetitive Reverse Voltage VRREM
Warking Peak Reverse Voltage Vg 50 100 200 400 600 Valts
DL Blocking Voltage Vi
AMS Reverse Veltage VRIEMS) 35 70 140 280 420 Volts
D€ Output Valtags Vaolts
Resistive Load Wde 31 B2 124 - 248 372
Capactive Load Wt BO 100 200 400 B0
Awverage Rectified Forward Current Iy Amp
Ta=25°C - 4.0 —-—
To=5656%C - 8.0 L
Nonrgpetitive Peak Surge Current IFs 100 we | Amp
{surge apphied at rated load
cenditions, T )= 150%C)
Operating and Sterage Junctian T Torg | == ~B6 to +150 - °c
Temperatura Range

_THERMAL GHARACTERISTICS

Max
Charactaristics Symbaol | (Par Dia} | Unit
Thatmal Resistance, Junction to Case |Fach Die Pauc 10 jeonw
Effsctlva Brldga ReErE 7.78 ] °C/wW
ELECTRICAL CHARJ\CTERISTlCS ‘ R
Chnractanstlc Symbaol Min |  Max Unit il(

Instanaous Forward Voltage {Per Diode) vE — Wdo ' o -
{i £.28 Amp, T )= 25°C" - 1.1 L _MILLI!ETEHS INCHES |
{lpF: 6.28 Amg Tj— 15001‘:} — 1.0 oite, rain | fsd [T

: 236 | Al

ﬂavarsa Current I - a ma 1
{Rated Vppg applied to ac terminals, 8
+ Bnd - tarminals open, Ta = 25°C} ‘

CASE: Transfer-molded plastic encapsulation.

FINISH: All extornal surfaces are corrosion-resistant. Leads are readily soldarable.

POLARITY: Embossad symbols .
AC input =~ DC output = + DT output = - CASE117A-02

MOUNTING FOSITION Any

WEIGHT {Approximatalyk 7.5 Grams

MOUNTING FORQUE: 5 mn.-lh. Max
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MDA970A1 thru MDAS70A6

FIGURE 1 — FORWARD VOLTAGE FIGURE 2 —~ MAXIMUM SURGE CAPABILITY
- 150
T r N
- 7 gl t |
Tu=2% TYRICAL A MAxiMuN -]
10¢ i 1 1 £ ] ~{1y= 7ser
T 7 iy =
7 — —i z
T Fi = -
17 - L] FJ= 15600 n
N / £ -
/ & | SURGE APPLIED AT N
0 ] = ap| RATED LOAD CONDITIONS h, A,
i £ T Varw APPLIED AFTER SURG N \\
- =
z W _ / F _,_fI=EEI|Hz ‘| l A"A'A N
g . “ | L0GYCLE f—s{ A
z | 15 Lidld |
= 1 0 20 30 G50 ip 1D W 30 50 70 100
a n 1 I t T
2 ] == = = NUMBER OF CYCLES
g i - |
E 5.0 T 11 [ FIGURE 3 — FORWARD VOLTAGE
E _l ” L TEMPERATURE COEFFICIENT
] i n R ——
E T T
= a0 1 i _m?’ \ ] | l //}
= H
L - .
g 2 E [ 45— | = /L /
= = o ’
& -t Eﬁ R !.' //' 1
] ! E o Lavpeac -
14 4 + = i RANG L it ]
— g - i
b : 1) § s ’ '
o5 | I 2 y | ) i
i T 0 L=t 1 E— |
03 L” I =TI _T a1 I
02 ”JJ_ I 15 '.:'T T | I j_]|
: 02 05 1.0 20 ED #2050 100 200
0z 04 06 08 10 1Z 14 18 18 0
vF. INSTANTAN EDUS FORWARD VOLTAGE (vOLTS) i, INSTANTANEDUS FORWARD CURRENT {AMP)
_ FIGURE 4 — TYPICAL THEAMAL RESPONSE
=
d — . —
= maai s =
W 3 :L ‘% ] _é"‘;'?"_:LIL
E 05 f—f—forder it =
& H ) 1 I = Z, = -
+ Zag6tty =it} -Rase
2 s N NESII ] i
=] : . L]
Z o2 : ¢ ] i
5 } i I L T
-] ] [ L=
£ o L b et] } J
=== = 3 :
=
E 0,08 T — + +
R ! | e H ]
& 024 et . f
g ]_ ] i
é n_u1f et f i
= 0 50 ] i %0 L] W0 10k 28k 50k Mk kK Wk 100k 200k
1, THIE fmg)

3-165



MDA970A1 thru MDA970A6

MAXIMUM CURRENT RATINGS, BRIDGE OPERATION

FIGURE 5 — CASE TEMPERATURE

FIGUAE 6 — AMBIENT TEMPERATURE
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MDA970A1 thru MDA970A6

FIGURE 11 — POWER DISSIFATION
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NOTE 1: THERMAL COUPLING AND EFFECTIVE THERMAL
RESISTANCE

In mulitipie chip devices where therg is coupling of heat between
die, the junction temperature can be calculated as follows:

11t 2Tyt = Rgq Ppr + Raz Kgz Pp2 + Raa KpaPpa
+Rya Kad Ppg
Where 4T )4 is the change in junction temperature of diode 1
Rz1 thry 4 is the tharmal resistance of diodes 1 through 4
P01 theu 4 is the power dissipated in diodes 1 through 2
K42 thru 4 is the thermal coupling between diode 1 and
diodes 2 through 4,
An effactive package thermal resistance can be defined as
fallows:
12t Re (gFFy = 5T 1i/PoT
where: Py is the total package pawer dissipation.
Assuming equal thermal rasistance far gach die, eguation {1)
simplifies to
131 aT g = Ry (Poq + Kg2 Poz+ KeaPpa + Kaa Pog)
Far the conditions where Pt = Pp2=Pps =Ppd4. PpT =4 Fp
eguation (3} can ke further simplified and by substituting into
equation {2} results in

A RgiEFF) = Ra 101 + Kpa + Kgg + Kgal/a

For this rectifier assembly, thermal coupling between opposite
diades s 65% and between adjacent diodes is 72.5% when the case
remperature is used a3 a reference. When the ambient temperature
is used as the reference, the coupling is a function of the mounting
conditions and is essentially the same for opposits and adjacent
diodes,

The effective bridge thermal resistance, junction to ambiant,
is {from equation 4}.

18) Rg{eFFLIA = Royall + 3Ka (aviaalid

Where: Kgayviga = Kgiavisc Regc+ Roca ) /RE ja

and Kg(av]ac is approximately 70%. Rgcg is the case o

ambiant tharmal reglstance.

10

FIGURE 12 — BASIC CIRCWNT USES FOR
BRIDGE RECTIFIERS

3

EIRCUIT B

NOTE 2: SPLIT LOAD GERATING INFORMATION

Bridge rectifiers are used in two basic configurations as shown
by circuits A and B of Figure 12, The current derating deta of
Figures & and & apply to the standerd brigge circuit {A] where
I =lg. Forcircuit B where i g 715, derating information can be
calculated as follows:

B TRmax: = Tamax) —=TJ1

Where Trimax) is the reference temperature leither csse or
ambiant)

=T jq ¢an be calculated using equation (3t in Mota 1,

For example, 1o determite Tognga k) for the following load
conditions;

15 =3.1 A sverage with a peak of 11.2 &

Ig = 1.55 A average with apeak of 6.8 A
First calculate the peak to average ratio for ia. ljpry/ipawy =
11,2/1.55 = 7,22 (Note that the peak 1o average ratio is on a per
diods basis.}

Frorn Figure 11, for an everage current of 3.1 & and &ni |(p)/
liayy = 7.23 read Priay) © 4.8 watts ar 1.2 watts/dicde
Po = Ppa= 1.2 wans,

Similarly, for a load cument |g of 1.95 A, diode ¥ 2 and dicde
#4 each see 0.775 A avarage resulting in an Iipe i/l a0y == B8,

Thus, the package power dissipation for 1,55 A is 2.3 watts or
0575 wat/dicde .- Pp2 = Ppg = 0.675 wats,

The maximum junction temperature accurs in dioge #1 and 23,
From eguation (3] for disde #1 2T 9 = 9(1.2 +.85(.575) +725
1.2} +.726 {.575)]

aT g &= 267C

Thuz Tomax) = 150-26 = 124%C

The total package dissipation in this exampla is:

P1=2 X 1.2+ 2 X 0575 % 3.6 watts

{Note that aithough maxirum Ry go is 10°Ciwatt, 8°Clwatt is
usad in this example and on the darating data as it is unlikely that
all four dis in a glven package would be at the maximum value.)

Under typical wire terminal or printeg circuit board mounting
conditions, the thermal rasistance batwesn the dicde junctions
and the leads at the adge of the case is 2 small fraction of tha ther.
mal resistance from junction 1o ambiant, Consequently, the lead
wmnparatura is very close 1o the junction wmperature, Therefora,
it isragcommendad that the lead temperature be measufed when the
diodes are operating in prototype sqUipment, in ordar to daterming

NOTE 3

if operation is within the dicde termperaturs ratings. The lead having
the highest thermal resistance to tha bi will yield i
closest to the junction temparatura. By messuring temperature as
outlined, variations of junction to ambient thermal reslstance,
causad by the amount of surface area of the terminals or printed
circuit board and the degres of air convectian, as well as proximity
of other heat sources peasa to he important design congidarations,

3-167




