1N5820 MBR320P
1N5821 MBR330P
1IN5822 MBR340P

AXIAL LEAD RECTIFIERS

.employing the Schottky Barrier principle in a large area metal-to-silicon
power diode. Stateof-the-art geometry features epitaxial construction with
oxide passivatior and metal overlap cartact. ldeally suited for use as rectifiers
in low-valtage, high-frequency nverters, fres wheeling diodes, and polarity
protaction diodes
® Extremely Low v ® [ ow Stored Charge. Majority
® | ow Power Loss High Etficiency Carrier Conduction

SCHOTTKY BARRIER
RECTIFIERS

3.0 AMPERES
20, 30,40 VOLTS

Designer’s Data for Worst-Case Conditions
Tre Designeis Data sheets permit the design of most circuits entiraiy ftom the informa
o presented Lot curves - apresenting beandanies oo dewice characterstos ate gogeo

te F3CIhitat: worst<ase desian

*MAXIMUM RATINGS

TN5820 | 1N5821 1N5822
Rating Symbol | MBR320P| MBR330P | MBR340P| Unit

Peak Repenitive Reverse volftage VRARM 20 30 40 v

Warkig Peak Reverse Viltage Y RwWM

DT Blecking voltage VR 1
Nen-Repetitive Peak Rzverse Valrays VRSM 24 36 48 v
RS Reverse Vulraas VRIRMS! 14 21 28 v
Averans Rectified Frrnard Current(2]) g 30 a

VRizqui) 02 VRige, TL - 957C
1Ry ga - 286°C W P.C Buoarn
Mouanng see Mote 2
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oIy Tmax T oamin | mAX
| A | 940 | 965 | 0.370] 0.380
| 8 [ 483 [ 53 0.190] 0.210
0 [ 122 | 132 ] 0.048] 0052 |
[ K 12687 (2723 | 1.062] 1.072

CASE 267-01

Abient Temparture Ta an €5 20 'C
Rdterd VY Riaer. PRiay) 0
Riga - 287Cw
Non Repaptive Paar Sur)s Current lEgpy  |=a——80 "t e o Ol ) - A
ySurge appaed at rared 1mad con
Tuns, hat® wwdve, singe: phase 60 Hz,
T = 7570
Operating aod Storage Juncten Ty Tsty |=a—— -65w + 125 ——m| 'C
Temperaturz Ranae (Revarse
valtage apphed
Peak Operating Junction Tamperature T Jtpk 150 ¢
tForward Current Apphed)
*THERMAL CHARACTERISTICS (Nate 20
Characteristic Symbol Max Unit
Therm sl Resistance, Junctian w5 Ambient R Ja 28 GE/W
*ELECTRICAL CHARACTERISTICS 1T = 25°C unitess otherwise noted) (2!
Characteristic Symbol 1N5820 INS821 1N5822 | MBR --P | Unit
Maximum Instantaneous v E v
Foward Voltage 111
ug =10 Aamp) 0370 0380 0.390 0400
tg - 3.0 Ampl 0475 0.500 0.525 0550
UF =94 Amp) 0850 0900 0.950 0950
Maximum instantanecus = mA
Raverse Current & Rateo
dc Voitage {11
Ty - 25°C 20 20 20 20
Tp =100%C 20 20 20 20

{11 Pulse Test Puise Width = 300 .5, Duty Cycle = 2 Q%
{2) Lead Temperature reference is cathode lead 1,32 from case
*Ina.cates JEDEC Registered Dats tor 1N5820-22

MECHANICAL CHARACTERISTICS

CASE. . . Transfer molided plastic
FINISH . ... Allexwernsl sufaces
corrgsion-resistant and tne termisnal

teads sre readity solderable

POLARITY . ... . Cathade indicated by

palanity band
MOUNTING POSITIONS . . ... Any
SOLDERING . . 220°C 1:16’ from case

for ten seconds
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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
reverse voltages above 0 1 VR Proper derating may be accom-
plished by use of equation (1),

rectifier at

Taimaxi = Tlimax) - RugaPriavy - RagaPriavy (1)

TAtmax) = Maximum allowable ambient temperature

Tiimaxt = Maximum atllowable junction temperature
t125°C or the temperature at which thermal
runaway occurs, whichever s loweit)

where

PF(A\/'I = Average forward power dissipation
PR{AV} = Average raverse powar dissipation
RyJA = Juncton-tg-ambiant thermsl resistance
Figures 1. 2 and 3 permit easier use of equation 1} by taking
reverse power dissipation and thermal runaway 1nto cansideraton.
The figures solve for a reference temperature as deftermined by
equation {2)

TR = Tyimax) ~ RugaPriav) 12
Substituting equation {2} into 2quation i1} yields
Talmaxi = TR - RryaPFiav) 13)

Inspection of equatiens (20 and (3} reveas that Ty s the
ambient temperature at which thermal runaway cccurs or where
Ty = 125°C . whee facward power 1§ zeco The reansit.an fram one
boundary ceadition to rhe other
Figures 1, 2, and 3 as a difterence in the 1ate of change of the

s evident o0 the curves of

slope 1n the vicinity ot 1156°C. The data of Figures 1, 2, and 315
based upon dc conditions. For use 1n common rectifier circuits,
Table 1 ingicates suggested factors for an 2quivalent dc voltage
to use bar conservatne design, that is.

VRlequiv * VIFM) » F 14l
The factor F 1s derived by considering the properties of the various
rect:ifier circuits and the reverse characterisucs of Schottky diodes.
EXAMPLE Find Ta{max) for TN5821 operatea in a 12-voit
dc supply using a bridge orcuit with capacitive filter such that
IDC =20 A Heayy = YO AL Lepyliay) = 10 Input Voitages
=10 Viims) Raja = 40°CwW
Step 1 Find VR(aquiv)- Read F = 065 from Table 1
S VRiaquivs T 1141110110651 = 9.2 v
Step 2. Find TR fram Figure 2 Read TR - 108°C
@Vg 92V and Raja - 407C W
Step 3 Fid Peyay from Faure 8 % "Read Priayvy=085wW
@ M
T lave
Step 4. Find T mg<) FOM eguation (3)
Tatmax) = 108 - (0.851{40; = 74°C.
" *Values gqiven are for the IN5821
INSB20 because ot us lower forward voltage, and higher for the
1N5822
using Pz a) trom Foars 7,

10and Ig(ay, = 1.0 A,

Power s slightiy lower tor the

Variattons will be simiar far the MBR prefix devices,

TABLE 1 — VALUES FOR FACTOR F

Circuit Full Wave, Full Wave,
Half Wave Bridge Center Tapped®t
Load Resistive Capacitive™ Resistive Capacitive Resistive Capacitive
Sine Wave 05 13 | 05 0.65 10 13
Sqyuare Wave 0.75 15 [ 075 0.75 L] 15
“Note that VR{pK) = 20 Va(pi ). TUse ine to center tap voliage for v

FIGURE 1 — 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 MCDEL
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FIGURE 7 ~ FORWARD POWER DISSIPATION
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NOTE 2 - MOUNTING DATA
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TYPICAL VALUES FORR ,ja INSTILL AIR

A Lead Length, L i:n)

Method 1B 1,4 12 314 R. Ja
1 50 -1 53 o3 C W
: & =0 61 62 PLw
3 2 e

Data shown for thermal resistance junction-to-amient (RyJA)
for the mountings shown 15 1o be used as typical guideline values
for prehminary engineering. or in case the tie point temperature

Ta ~ AmbLient Temperatu 2 Tg - Case Tempeiature
T = Lead Temperature Tj = Junction Temperature
R g - Thermat Resistance. Heat Sink 1o Ambient
Ry = Thermal Resistance Lead to Heal Sink
Ry y = Thermal Resistance, Junction to Case
Pp = Tatsl Power Dissipaton = Pe + Py
Pg = Forward Power Dissipation
Pr  Reverss Power Dhissipation
iSubscripts 1A and iK) refe- tu anode and cathode sides, respec-
uvely ) Values far the mal resistance components are:
Ry 429C'Woin typcally and 48°C W in maximum
By = 10°C W rypeally and 16°C/W maximum
The maximum lead tlempeatare may be faund as folicws
T
where AT =~ Ruy - Pp

Taimany = 2T4L

Mounting Method 1
F C Boaril where

svallatile cooper surface

Mounting Method 3

s small P C Boara with
-t - - - wath 21 2 212

copper surta.e

Mounting Method 2
Vector Push in
Terrminais T 28

Board Grouna Piane
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1N5820, 1N5821, 1N5822, MBR320P, MBR330P, MBR340P

€, CAPACITANCE (pf)
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FIGURE 8 — TYPICAL FORWARD VOLTAGE
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FIGURE 11 — TYPICAL CAPACITANCE
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FIGURE 9 — MAXIMUM NON-REPETITIVE SURGE CURRENT
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NOTE 4 — HIGH FREQUENCY OPERATION

Since current flow 1N a Schottky rectifier 1s the result of
majority carrier conduction, 1t 1s not subject to junction diocde
torward and reverse recovery transientis due 10 minority carrer
injection and stored charge. Sausfactory circurt analysis work
may be performed by using a model consisting ¢of an ideal diode
in parallel with a variable capacitance. {See Frgure 11
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