1N5820 MBR320P

MOTOROLA V
—— | 1N5821 MBR330P
S R A 1N5822 MBR340P

Designers Data Sheet

AXIAL LEAD RECTIFIERS’ SCHOTTKY BARRIER
...employing the Schottky Barrier principle in a large area metal-to-silicon RECTIFIERS
power diode. State-of-the-art geometry features epitaxial construction with 3.0 AMPERES
oxide passivation and metal overlap contact. Ideaily suited for use as rectifiers 20, 30, 40 VOLTS
in low-voltage, high-frequency inverters, free wheeling diodes, and polarity
protection diodes. .
® Extremely Low vE ® | ow 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 warst-case design.

*MAXIMUM RATINGS

1N5820 | IN5821 | 1N5822
Rating Symbol | MBR320P| MBR330P | MBR340P| Unit

Peak Repetitive Reverse Voltage VRRM 20 30 40 v
Waorking Peak Reverse Voltage VRwWM
DC Blocking Voitage VR

Non-Repetitive Peak Reverse Voltage VRSM 24 36 48 v

~ | RMS Reverse Voitage VRRMS) 14 21 28 v —>] I<— D

Average Rectified Forward Curreat{2) lo |-¢e————— 30 —————| A U, } B

VR{equiv) < 0-2 VR{dc). TL = 95°C K
{Rg A = 28°C/W, P.C. Board i
Mounting, see Note 2)

Ambient Temperature TA 90 85 80 °c A
Rated VR{dc). PF{av) =0
RaJa =28°CW STYLE #:

Non-Repetitive Peak Surge Current lggpy  |~e——80 (for one cycle)——w=| A PIN 1. CATHODE
{Surge applied at rated load condi- Ko 2. ANODE
tions, half wave, single phase 60 Hz, . ; jz
T =75°C}

Operating and Storage i T} Tstg |[~e———= 6510 +126 ———em| OC NOTES: .
Temperature Range {Reverse . 2:'1;2?[40:'?&& TOLERANCING PER
Molese 2. CONTROLLING DIMENSION: INCH.

Peak Operating Junction T e | Tipk 150 °c
{Forward Current Applied} MILLIMETERS |  INCHES |

|MILLIMETERS |
*THERMAL CHARACTERISTICS | DM | MIN | MAX | WIN | MAX |
A ARACTERIS {Note 2} A 040 | 965 T 0370 030
Characteristic Symbol Max Unit B 483 | 533 | 019 | 0210
Thermal F Junction to Ambi RoJA 28 ocw D | 122 | 132 | 0048 | 0052
*ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted) {2) kil = L] -
Characteristic Symbal | IN5820 | IN5821 | 1N5822 | MBR—-P | Unit CASE2STo
= PLASTIC

Maximum Instantaneous vE A

Forward Valtage (1)
{lig = 1.0 Amp} 0.370 0.380 0.390 0.400
{iF = 3.0 Amp) 0.475 0.600 0525 0.550 MECHANICAL CHARACTERISTICS
{ig =9.4 Amp) 0850 0.900 0.950 0.950 CASE. ........ Transfer molded plastic

Maximum Instantaneous iR mA FINISH. . . ...t All external surfaces
Pevsise CurcentiGiRates corrosion-resistant and the terminal
de Voltage (1) leads are readily solderabte

TL=25°C 20 20 20 20 N
TL = 100°C 20 20 20 20 POLARITY . .......Cathode indicated by

111 Pulse Test: Pulse Width = 300 s, Duty Cycle.= 2.0%. [

(2) Lead T reference is cathode lead 1/32" from case. MOUNTING POSITIONS .. . ....... Any

*indicates JEDEC Registered Data for 1N5820-22. SOLDERING . ..... 220°C 1/16" from case

for ten seconds
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NOTE 1 — DETERMINING MAXIMUM RATINGS

Reverse power dissipation and the possibility of thermal slape in the vicinity of 115°C, The data of Figures 1, 2, and 3 is
runaway must be considered when operating this rectifier at based upon dc conditions. For use in common rectifier circuits,
reverse voltages above 0.1 VRywM. Proper derating may be accom- Table 1 indicates suggested factors for an equivalent dc voltage
plished by use of equation {1}. to use for conservative design, that is:

TA(max) = Taimax) ~ RoJAPF (av) -~ ReJAPRIAV) 1) VRiequiv) = V(FM) X F 4
where  TA{max) = Maximum allowable ambient temperature The factor F is derived by considering the properties of the various
T){max) = Maximum allowable junction temperature rectifier circuits and the reverse characteristics of Schottky diodes.
{125°C or the temperature at which thermal EXAMPLE: Find TA(max) for 1N5821 operated in a 12-volt
runaway occurs, whichever is lowest) dc supply using a bridge circuit with capacitive filter such that
PE{AV) = Average farward power dissipation Ipg = 2.0 A {Ig(av) = 1.0 A), I{Em)/1{aV) = 10, Input Voltage
PR{AV) = Average reverse power dissipation =10 V{yms). RaJa = 40°C/W.
Rgjp = Junction-to-ambient thermal Step 1. Find VR(equiv)- Read F = 0.65 from Table 1,

Figures 1, 2, and 3 permit easier use of equation (1) by taking “VR(equiv) = {1.41)(10){0.65) =9.2 V.
reverse power dissipation and thermal into ideration. Step 2. Find TR from Figure 2. Read TR = 108°C
The figures solve for a reference temperature as determined by @VR =9.2Vand Rggp = 40°C/W.
equation {2}. T - @ Step 3. Find Pr(ay) from Figure 6. **Read PE{ay) = 0.85 W

TR = Tiimax) ~ BeJAPRIAV) UtEM)
Substituting equation {2) into equation {1} yields: L {AV) =10and Ig(av) = 1.0 A.
TAlmax) = TR - RgJAPF{AV) 3 Step 4. Find Tp{max) from equation (3).

tnspection of equations (2} and (3) reveals that Ty is the TA{max) = 108 ~ (0.85){40) = 74°C.
ambient temperature at which thermal runaway occurs or where **Values given are for the 1N5821, Power is slightly lower for the
Ty = 125°C, when forward power is zero. The transition from one 1N5820 because of its lower forward voltage, and higher for the
boundary condition to the other is evident on the curves of 1N5822, Variations will be similar for the MBR-prefix devices,
Figures 1, 2, and 3 as a difference in the rate of change of the using PE{av) from Figure 7.

TABLE 1 -~ VALUES FOR FACTOR F
Circuit Full Wave, Full Wave,
Half Wave Bridge Canter Tappad*t
Load Resisti' Ci itive Resisti C iti Resistive Capacitive
Sine Wave 0.5 1.3 0.5 0.65 1.0 1.3
Square Wave 075 1.5 0.75 0.7% 15 1.6
- *Note that VR{pK) *= 2.0 Via{pK). tUse line to center tap voltage for Viq.
FIGURE 1 — MAXIMUM REFERENCE TEMPERATURE FIGURE 2 — MAXIMUM REFERENCE TEMPERATURE
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FIGURE 3 — MAXIMUM REFERENCE TEMPERATURE
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FIGURE 5 —~ THERMAL RESPONSE
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FIGURE 6 — FORWARD POWER DISSIPATION NOTE 3 — APPROXIMATE THERMAL CIRCUIT MODEL
1N5820-22
g = = %
g0 T ’. "
£ 5 - 2y oA
z Sine Wave 4/
2 30 HEM) . (qenstive Load] ///// =T TAIKI=
3 1AV} ¥4 e ' fo =
A 111 '/;/;/ ; I TLa) Tela) Ty Te(k) TLiK) I
a
5.04
g, 10 Capacitive | 16 52 ,/ Square Wave F-3-H]
S 01 Loads 2 25 Z
w 05 Z
g 92 d
= o874
w 03 // 7 z‘/ Ty s 125°C Use of the above model permits junction to lead thermal
< g2 /' A resistance for any mounting configuration to be found, For a given
S - ¥ A total lead length, lowest values occur when one side of the rectifier
E o // 7 is brought as close as possible to the heat sink. Terms in the model
& %17 02 03 0507 10 20 30 50 7.4 10 signify:
IF(AV), AVERAGE FORWARD CURRENT {AMP} TA = Ambient Temperature T = Case Temperature
TL = Lead Temperatire Ty = Junction Temperature
FIGURE 7 — FORWARD POWER DISSIPATION Rgg = Thermal Flesn.stance, Heat Sink to Ar.nblen(
MBR320P-340P Rgy = Thermal RESIISlaI'\CE, Lead'to Heat Sink
3 1 S e s v i - RgJ = Thermal Resistance, Junction to Case
% 10 . : i '; i 1 i :, l v 7, E Pp = Total Power Dissipation =P + Pg
2 e v s/ Pf = Forward Power Dissipation
=z N T inewave -'I—_ = = {Resistive Load) . /////A PR = Reverse Power Dissipation
] ! lerV) :r i i i ; /'/ {Subscripts {A) and {K) refer to anode and cathode sides, respec-
% 2.0 |- Capscitive Loads Shem oo 20 4/// /) / tively.} Values for thermal resistance components are:
E2 thavi N N.ZA 4 de Rgy = 42°C/W/in typically and 48°C/W/in maximum
. < A/ / Nl Rgy = 10°C/W typically and 16°C/W maximum
2 0'7 G Square Wave The maximum lead temperature may be found as follows:
a - LY
3 os 2 TL = Tymax) - ATIL
g S A where AT . ~ RgyL " PpD
Yoo
o ///,//
El ,///// Ty~ 1259C
& al LA [
0.t 02 03 05 07 10 20 30 50 7.0 1
Mounting Method 1
If{Av). AVERAGE FORWARD CURRENT (AMP) e B where
availal:»lei cnpp‘elr surface Maunting Method 3
NOTE 2 —~ MOUNTING DATA s smatl. P.C. Board with
- —— e B | with 2.1/2" X 2-1/2"
Data shown for thermal resistance junction-to-ambient (RgJA) -_‘ copper surface.
for the mountings shown is to be used as typical guideline values Ll
for preliminary engineering, or in case the tie point temperature L= 172"
cannot be measured. Mounting Method 2 o AN —
TYPICAL VALUES FOR Rgja IN STILL AIR AL Push-In - ]" L
Lead Length, L fin) Terminals T-28 g l 5
Msthod s e iz /4 RoJA Vi
e P
1 50 51 63 55 °cmw A ,,,,,,,,,/,/,,,,‘fm Board Ground Plane
2 58 59 61 63 cw
3 28 OchW
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FIGURE 8 — TYPICAL FORWARD VOLTAGE FIGURE 9 — MAXIMUM NON-REPETITIVE SURGE CURRENT
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\\\‘\ \\\\INSBZOIMBHJZGP NOTE 4 - HIGH FREQUENCY OPERATION
EJm N N Since current flow in a Schottky rectifier is the result of
& N N \ . h n i B = N N
w N \ majority carrier conduction, it is not subject to junction diode
z 200 8 forward and reverse recovery transients due to minority carrier
5 Ty = 259C \/>\\ injection and stored charge, Satisfactory circuit analysis work
=z T =14 j \ may be performed by using a model consisting of an ideal diode
- 1N5821/MBR330P 1] \\ in parallel with a variable capacitance. {See Figure 11.)
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