SEMICO MDA3500 Series
TECHNICAL DATA
RECTIFIER ASSEMBLY
. . . utilizing individuat void-free molded MR2500 Series rectifiers, ,@—5
interconnected and mounted on an electrically isolated aluminum
heat sink by a high thermal-conductive epoxy resin. SINGLE-PHASE
® 400 Ampere Surge Capability FULL-WAVE BRIDGE
® Electrically solated Base —1800 Volts
® UL Recognized 35 AMPERES
® Cost Effective in Lower Current Applications 60-1000 VOLTS
MAXIMUM RATINGS
MDA
Rating (Per Diode) Symbol | 3500| 3501} 3502] 3504| 3506| 3508| 3510{ Unit
Peak Repetitive Reverse VRRM
Voltage
Working Peak Reverse VRwm | 50 | 100| 200] 400 | 600 | 800 | 1000 Volts
Voltage
DC Blacking Voltage Vr
DC Output Voitage
Resistive Load Vde 30 62 | 124 | 250 | 380 | 500 | 630} Volts
Capacitive Load Vdc 50 | 100| 200 | 400 | 600 | 800 | 1000| Volts
Sine Wave RMS Input VR(RMS] 35 | 70 | 140} 280 | 420 | 560 | 700 |Volts
Voltage
Average Rectified Forward o 35 Amp G
Current {Single phase F
bridge resistive load, J
60 Hz, T¢ = 56°C) o= | K
Non-Repetitive Peak Surge IFSM 400 Amp L q u
Current {(Surge applied i
at rated load conditions)
Operating and Storage TiTeg -65 to +175 oc
Junction Temperature
Range
THERMAL CHARACTERISTICS (Total Bridge)
Characteristic Symbao! Typ Max Unit
Thermal Resistance, Junction to Case Rgic 1.4 1.87 ocw
ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted).
Characteristic Symbol| Min Typ Max Unit
Instantaneous Forward Voltage vE = 1.0 i1 Voits
{Per Dicde}
i = S5 A1° NOTES:
R Current (Per Diodel 1 - - 1 DIMENSION "Q" SHALL BE MEASURED ON
ev(c:sew \r,re S i i A HEATSINK SIDE OF PACKAGE.
Ll R! 2 DIMENSIONS F AND G SHALL BE MEASURED AT
THE REFERENCE PLANE.
MECHANICAL CHARACTERISTICS
CASE: Plastic case with an electrically isolated aluminum base. DIM
POLARITY: Terminal designation embossed on case: A
+DC output g
~DC output F 11397 | 1450 | 050 | 0sn
AC not marked G | 2800 | 2900 | 1100 [ 1.142
MOUNTING POSITION: Bolt down. Highest heat transfer efficiency accomplished f] 071 | 086 | 0028 | 0034
through the surface opposite the terminals. Use silicone grease on mounting K 952 1143 0375 | 0450
surface for maximum heat transfer. L 152 | 206 | 0060 1 0081
. P 279 292 | 0110 | 0.115
WEIGHT: 40 grams (approx.) Q 432 | 483 | 0170 | 0.1
TERMINALS: Suitable for fast-on connections. Readily solderable, corrosion
resistant. Soldering recommended for applications greater than 15 amperes. CASE 309A-02
MOUNTING TORQUE: 20 in-Ib max

*Pulse Width = 100 ms, Duty Cycle < 2%.

3-159



e
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FIGURE 1 — FORWARD VOLTAGE

FIGURE 2 - NON REPETITIVE SURGE CURRENT

700 | | = _. 600 T 1 T T T TT1T
—1 —] g b, VRam MAY BE APPLIED BETWEEN |
500 |— Ty = 26°C = N EACH CYCLE OF SURGE. THE T)
—t L " £ 400 P NOTED IS Ty PRIOR TO SURGE ~ -
300 |-~ PW = 100 ms v L] &, SN Bt
— DC < 2% MAXIMUM § L ] q 250:_
20 i 7 @ Ty=1789C [N N
TYPICAL < 200 P
5 \\ \\\
100 v < 150 M
10 e - NV\ q\\_
& 00— -
.5 7 l, ‘% ! 0— L——LLO CYCLE
z ] e O
=2 i gol [ 1 1
] 1 10 20 30 50 70 1 20 30 50 70 100
g 0 1] NUMBER OF CYCLES AT 60 Hz
3
i
g H FIGURE 3 - FORWARD VOLTAGE
2 79 H TEMPERATURE COEFFICIENT
Rl
S50 ] 105
e ]
=
£ |
g3 I g
o —
2 1 [ p
<5 %0 7
I £ | TYPICALRANGEy PrZid
10 5 g N PY
07 ,'L £ 1o \‘ =5 A1 H
05— 8 L= r_,—- =
l' -15 =T =
LI
03 ', ', =
02 20
06 08 10 12 14 16 18 20 22 24 26 0z 05 10 20 S0 10 20 50 100 200
if, INSTANTANEOUS FORWARD CURRENT (AMP)
VF. INSTANTANEQUS FORWARD VOLTAGE (VOLTS}
FIGURE 4 — CURRENT DERATING FIGURE 5 — FORWARD POWER DISSIPATION
g ~ L 70 T 1T T 1
= » | L, A
< N ‘_LE_M)_L = z {Resistive and —‘—)-]FFrV = n (Resistive and N
= X ~ {AV) " jnduetive Loads] = 60 (AV) " “inductive Loads)
& \\\\ ] { e //
o«
= 2 IS £ 3 s 50 e
g IND @ E ’ 3 /,7
2 . WA ,—5.0} Capacitive _| E Losds l 10 Do,
; S 10 s Loads zz zo,__,‘;/,/
g < ZE VAP 74
w 2Nl 5£% g
2 AN R 2 7
S w0 s820 / Ty~ 175°C
z 5— NOTE: The IFM/I{AY) ratio refers ta a
P o single diode; POT(AV) refers to
z 50 N\ & L the package dissipation. T
T 0 ! O I I I I
) 60 80 100 120 140 160 180 0 50 10 15 2 25 30 3%

T, CASE TEMPERATURE (9C)

3-160

10, AVERAGE LOAD CURRENT (AMP)



MDA3500 Series

TRANSIENT THERMAL RESISTANCE
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MDA3500 Series

AMBIENT TEMPERATURE DERATING INFORMATION

FIGURE 10A — THERMALLOY HEATSINK 60058
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NOTE 2: THEAMAL COUPLING AND EFFECTIVE THERMAL
RESISTANCE

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

(1) aTyy = Rg1 Pp1 + Rg2Kg2PD2+Re3Ko3PD3

+Rg4 Kga PDa _

Where AT 4 is the change in junction temperature of diode 1

Rg1 thru 4 is the thermal resistance of diodes 1 through 4

Pp1 thru 4 is the power dissipated in diodes 1 through 4

Kg2 thru 4 is the thermal coupling between diode 1 and

diodes 2 through 4.

An effective package th ! i can be defined as
follows:

12} Rg(eFF) = AT)1/PDT

Where: Pp is the total package power dissipation

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

{31271 = Rgq (Ppq + Kg2Pp2 +Ke3Pp3 + KeaPp4)

For the condiitons where Py =Pp2=Pp3 =Pp4, PpT = 4Pp1,
equation (3) can be further simplified and by substituting into
equation {2} results in

{4) Ro(EFF) = Rg1 (1 + Kg2 + Kgg + Kgy)/a

When the case is used as a reference point, coupling between
die is neglegible for the MDA3600. When the bridge is used without
a heatsink pling b die is approximataly 70% and
Rgq is 30°C/W,

~Rp(EFF) = 30 [1+(3) (.7)1/4 = 23%C/W

FIGURE 10B —~ IERC HEATSINK UP3 AND NO HEATSINK
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NOTE 3: SPLIT LOAD DERATING INFORMATION

Bridge rectifiers are usetl in two basic configurations as shown
by circuits A and B of Figure11. The current derating data of
Figure 4 applies to the standard bridge circuit (A) where 15 = 1g.
Far circuit B whera |5 = Ig, derating information can be calcu-
lated as follows:

16) TR(Max) = TJ(Max) —4TJ1

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

AT ¢ can be calculated using equation (3) in Note 2,

For example, to determine Tc(Max) for the MDA3600 with
the foliowing capacitive load condiitons.

1A = 20 A average with a peak of 60 A

Ig = 10 A average with a peak of 70 A
First calculate the peak to average ratio for 5. l{pk)/l{av) =
60/10 = 6.0. (Note that the peak to average ratio is on a per
diode basis and each diode provides 10 A average).

From Figure 5, for an average current of 20 A and an I(pk)/
l{av) = 6.0 read PpT{ay} = 40 watts or 10 watts/diode. Thus
Ppt = Pp3 = 10 watts.

Similarly, for a load current Ig of 10 A, dicde #2 and diode
#4 each see 5.0 A average resulting in an I{pK)/i{ay) = 14.

Thus, the package power dissipation for 10 A is 20 watts or
6.0 watts/diode .. Ppp = Ppg = 5.0 watts.

The maximum junction temperature occurs in diode #1 and #3.
From equation {3) for diode #1 aTyy = (7.5) (10), since
coupling is negligible.

4Ty X 75°C

Thus Tg(Max) = 176 -75 = 100°C

The total pack issipation in this ple is

PDT(AV) = 2 x 10 + 2 x 6.0 = 30 watts,
considered when selecting a heat sink.

which must be

FIGURE 11~ BASIC CIRCUIT USES FOR
BRIDGE RECTIFIERS
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Circuit B





