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Designers Data Sheet

AXIAL LEAD RECTIFIERS

. ..employing the Schottky Barrier principle in a large area metal-to-silicon
power diode. State-of-the-art geometry features epitaxial construction with
oxide passivation and metal overlap contact. Ideally suited for use as rectifiers
in low-voltage, high-frequency inverters, free wheeling diodes, and polarity
protection diodes.

® Extremely Low vF ® Low Stored Charge, Majority

® Low Power Loss/High Efficiency Carrier Conduction

Designer’s Data for Worst-Case Conditions
The Designers Data sheets permit the design of most circuits entirely from the informa-
tion presented. Limit curves—representing boundaries on device characteristics—are given
to facilitate worst-case design.

*MAXIMUM BATINGS

1N5820 | TN5821 1N5822
Rating Symbol | MBR320P| MBR330P | MBR340QP| Unit
Peak Repetitive Reverse Voltage VREM 20 30 40 \'4
Working Peak Reverse Voltage VAawm
DC Blacking Voitage VR
Non-Repetitive Peak Reverse Voltage VRSM 24 36 48 \
-~ | RMS Reverse Voltage VRIRMS) 14 n 28 v
Average Rectified Forward Current{2) lo — 30 A

VR(equiv) < 0.2 VR{dc). T = 95°C
{Rg A = 28°CAV, P.C. Board
Mounting, see Note 2}

Ambient Temperature Ta 90 85 80 %
Rated VR{de}. PF(AV) =0
Raia = 28°C/w

Non-Repetitive Peak Surge Current Iggpy  |==——80 (for one cycle}——==| A

{Surge applied at rated load condi-
tions, half wave, single phase 60 Hz,
T =759C})

Operating and Storage Junction Ty Tsyg |=+——— -6510 +125 oc
Temperature Range (Reverse
Voltage applied)

Peak Operating Junction Temperature Tlipk) 150 °¢
{Forward Current Applied)

*THERMAL CHARACTERISTICS (Note 2}

Characteristic Symbol Max Unit
Thermal Resistance, Junction to Ambient RaJA 28 acmw
*ELECTRICAL CHARACTERISTICS [T = 25°C unless otherwise noted) (2)
Characteristic Symbol | IN5820 | IN5821 1N5822 | MBR---P | Unit
Maximum Instantaneous vE v
Forward Valtage (1)
lig = 1.0 Amp} 0.370 0.380 0.390 0.400
{ip = 3.0 Amp} 0475 0.500 0.525 0.550
{ig =9.4 Amp) 0850 0.900 0.950 0.950
Maximum Instantaneous iR mA
Reverse Current @ Rated
dc Voltage {1)
T =269C 20 2.0 20 2.0
T =100°C 20 20 20 20

{1) Pulse Test: Pulse Width = 300 us, Duty Cycle = 2.0%.
(2} Lead Temperature reference is cathode lead 1/32" from case.
*Indicates JEDEC Registered Data for 1N5B20-22.

1N5820 MBR320P
1N5821 MBR330P
1N5822 MBR340P

SCHOTTKY BARRIER
RECTIFIERS

3.0 AMPERES
20, 30,40 VOLTS

A
—l STYLE 1:
PIN 1. CATHODE
K 2. ANODE
4+ [
NOTES:
1. DIMENSIONING & TOLERANCING PER
ANSHY145, 1982,

2. CONTROLLING DIMENSION: INCH.

MILLMETERS INCHES
oM [ WIN | MAX | WIN | MAX

A | 940 | 965 | 0370 | 0380
B | 483 | 533 | 0190 | 02i0
0 | 122 [ 132 | 004 | 0052
K {250 | — {1000] —
CASE 267-03
PLASTIC

MECHANICAL CHARACTERISTICS

CASE. ...,..... Transfer molded plastic

FINISH. . . . ........ All external surfaces
corrosion-resistant and the terminal
leads are readily solderable

POLARITY ........Cathodeindicated by

polarity band
MOUNTINGPOSITIONS . ... ...... Any
SOLDERING , ... .. 220°C 1/16" from case

for ten seconds




" 1N5820, 1N5821, 1N5822, MBR320P, MBR330P, MBR340P

NOTE 1 — DETERMINING MAXIMUM RATINGS

Reverse power dissipation and the possibility of thermal
runaway must be considered when operating this rectifier at
reverse voltages above 0.1 VRywam. Proper derating may be accom-
plished by usa of equation {1}.

TAlmax) = Toimax} — RoJaPFiav) = ResaPRiaV)
where T a(max) ™ Maximum allowable ambient temperature
Tilmax) = Maximum allowable junction temperature
{125°C or the temperature at which thermal
runaway occurs, whichever is lowest}
PE{av) = Average forward power dissipation
PR{AV) = Average reverse power dissipation
Ag A = Junction-to-ambient thermal resistance
Figures 1, 2, and 3 permit easier use of equation {1} by taking
reverse power dissipation and thermal r y Into consideration.
The figures solve for a reference temperature as determined by
equation (2},

i1

TR = Tiimax) - ReJAPRIAV) 2

Substituting equation (2) into equation (1) yields:

Tatmax) = TR ~ RgJaPFiav) 3

tnspection of equations {2} and (3) reveals that T is the
ambient temperature at which thermal runaway occurs or whare
Tj = 125°C, when forward power is zero. The transition from one
boundary condition to the other is evident on the curves of
Figures 1, 2, and 3 as a difference in the rate of change of the

slape in the vicinity of 115°C. The data of Figures 1, 2, and 3 is
based upon dc conditions. For use in common rectifier circuits,
Table 1 indicates suggested factors for an equivalent dc¢ voltage
to use for conservative design, that is:

VR{equiv) = VIFMI X F @)
The factor F is derived by considering the properties of the various
rectifier circuits and tha reverse characteristics of Schottky diodes.,
EXAMPLE: Find Ta{max) for 1NG821 operated in a 12-volt
de supply using a bridge circuit with capacitive filter such that
lpg = 2.0 A {Ig{ay) = 1.0 AL EMm)/l{av) = 10, Input Voltage
=10 V{yms). RaJa = 40°C/W,
Step 1. Find VR (equiv)-Read F = 0.65 from Table 1,
(F VR{equiv) = {1.41 H101{0.85) =9.2 V.
Step 2. Find TR from Figure 2. Read Ty = 108°C
@ VR =9.2V and Rg g = 40°C/W.
Step 3. Find Pg(ay) from Figure 6. **Read PE(ay) = 0.B5 W
o M)
Hav)
Step 4, Find TA{max) from equation (3},
Ta{max) = 108 ~ (0.85} (40) = 74°C,
**Values given are for the 1N5821, Pawer Is slightly lower for the
1N6820 hecause of its lower forward voltage, and higher for the
1NS822, Variations will be similar for the MBR-prefix devices,
using PE{av) from Figure 7.

=10and Ip(ay) = 1.0 A.

TABLE 1 - VALUES FOR FACTOR F

Circuit Full Wavs, Full Wave,
Half Wave Bridge Ceanter Tapped*t
Load Rasistive | Capacitive® | Resistive | Capacitive Resistive | Capacitive
Sine Wave 0% 1.3 05 0.65 i.0 13
Square Wave 0.75 15 0.76 0.75 15 1.6

*Note that VR(pK) = 2.0 Vin{pK)- tUse line to center tap voltage for Vin.

FIGURE 1 — MAXIMUM REFERENCE TEMPERATURE
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FIGURE 2 — MAXIMUM REFERENCE TEMPERATURE
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1N5820, 1N5821, 1N5822, MBR320P, MBR330P, MBR340P

FIGURE 5 ~ THERMAL RESPONSE
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FIGURE 6 — FORWARD POWER DISSIPATION NOTE 3 — APPROXIMATE THERMAL CIRCUIT MODEL
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TYPICAL VALUES FOR Agja IN STILL AIR

i 3

M Laad Length, L {in)

Mathod 18 114 W2 34 | Rgsa - d
1 50 51 53 55 °CW wﬁmrrﬂ Board Ground Plane
2 8 58 61 e | ‘cw
3 2 oChi
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FIGURE 8 — TYPICAL FORWARD VOLTAGE FIGURE 9 — MAXIMUM NON-REPETITIVE SURGE CURRENT
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FIGURE 11 — TYPICAL CAPACITANCE
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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