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DLS022

10 Amp Silicon Avalanche Integrated Full Wave Bridge Rectifiers

Controlled Avalanche Junctions with 250V, 450V,
and 650V,Minimum Avalanche Ratings

10 AmpsDC Forward Current atTc = MXPC

100 Amps Peak One HalfCycle Surge Current

2000 VbhsDC Minimum Circuit-To-Case Insulation

•asterisk denotes jedec registered information

MAXIMUM RATINGS* 1 >
<60H * RESISTIVE ANDMAXIMUM RATINGS INDUCTIVE LOAD) SYMBOL

IN4436 IN4437 IN4438
UNITS

* DC Blocking Voltage
Working Peek Revert* Voltage
Peak Repetitive Reverse Voltage

VRM
VRWM
VRRM

200 400 600 Volts

RMS Reverse Voltage VR(RMS) 140 280 420 Volts

* Power Dissipation in V(BR) Region for 100 fiMc Square Wave PRM 600 Watts

Continuous Power Dissipation in V(BR) Region at Tc " 50°C PR 4 Watts/Leg

• Peak Surge Current, J4 Cycle at 60Hz, (Non-Rep) at

Tc-100°C (Fig. 2)
IFSM 100 Amps

Peak Surge Current, 1 sec. at 60Hz and Tc - 100°C (Fig. 2) IFRM 30 Amps
• Avg. Forward Current at Tc = 1 00°C (Fig. 1

)

lo 10 Amps
• Junction Operating and Storage Temperature Range Tj, TSTG -66 to +160 °C

NOTE :
All measurements taken at Tc " 25°C unless otherwise specified. Case Temperature, Tc , is measured on the bottom of the i

0.1 26 inch of center.

ELECTRICAL CHARACTERISTICS
(At Tc = 25°C unless otherwise specified) SYMBOL IN4436 IN4437 IN4438 UNITS

Minimum Avelanche Voltage V(BR) 250 450 650 Volts

Maximum Avalanche Voltage V(BR) 500 700 900 Volts

• Maximum Instantaneous Forward Voltage Drop at 10 Amps
andTc -100°C (Fig. 3)

VFM 1.2 Volts/Lea

Maximum Reverse Current at Rated V^, and Tc = 1 50°C IRM 0.2 mA
Maximum Thermal Resistance, Junction to Case ROJ-C 1.5 °C/W

Insulation Strength, Circuit to Case, Min. 2000 Volts OC

yK^-k *
J

1 1 B KB.

NOTE : Standard Device is Press Mount
with Terminals as shown.

OOTIOMl IIM TiMMM
PRESS MOUNTING SINGLE STUD

LTR INCHES MILLIMETERS LTR INCHES MILLIMETERS LTR INCHES MILLIMETERS LTR INCHES MILLIMETERS

A M30R 3,30 H • '.7505—.7545 19,06-19,16 O .875 22,23 V .151-161 Dia. 3,83-4,08

B *.018-.028Typ. 0.46-0,71 I •060 1,52 P .120 3,05 W .135 Max. 3,42

C •.070 Dia. Tyo. 1,78 J •.751 -.756 19,06-19,20 Q 1.10 27,94 X .187 4,75

D *110-.130Typ. 2,79-3,30 K *.100 Max. 2,54 R .34-.40 8,64-10,16 Y .110 Dia. 2,79

E '.290-.330 7,37-8,38 L .25 Min. 6,35 S 1.177-1.197 29,89-30,40 z .032 Typ. 0,81

F *.825 Max. 20,95 M .125 Typ. 3,18 T .525R Max. 13,33 AA 1 .0 Max. 25,4

G '.390-420 9,90-10,67 N .930 Max. 23.62 U .188RMax. 4,77
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The IN4436, IN4437, and IN4438, Integrated Bridge Rectifiers with SAR®(silicon

avalanche rectifier) characteristics, offer single-phase, full-wave rectification in rigidly

constructed, hermetically sealed, welded packages. The electrically isolated grooved
packages offer minimum size and maximum ease in mounting.

SAR characteristics insure that the avalanche voltage occurs below the point where, in

conventional rectifiers, the junction perimeter is degraded or destroyed under trans-

ient overvoltage conditions. SAR characteristics control the avalanche voltage of

the internal junction so that avalanche occurs across the entire junction area. This

eliminates the need to buy more expensive, overrated devices to provide adequate
protection against voltage transients.

Proper heat sinking of the IN4436, IN4437, and IN4438, allows great flexibility in DC
output current range. This feature coupled with the electrically isolated case (insula-

tion strength of 2000 volts minimum) allows the IBR to be used in many applications

under conditions of reduced space, current, and cost than were previously possible.
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DROP (PER LEG) VS DC FORWARD CURRENT
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NOTE : Devices available with optional flag terminals (.1 87" —4,75mm) at no extra cost.

To order Rag Terminals, add suffix "F" to part no.

To order TO-3 Mount, add suffix "T" to part no.

To order Single Stud Mount, add suffix "S" to part no.

0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

TYPICAL INSTANTANEOUS VOLTAGE DROP VFM , (VOLTS)

FIGURE 3

36 © 1 981 Varo Semiconductor. Specifications subject to change without notice.
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25Amp Silicon Avalanche Integrated Rectifiers VT Scries

DLS025

140V,280V, and 420VRMS Operation

250V, 450V, and 650VMinimumAvalanche Voltages
25AmpDC Output Current at Tc= 10CfC

250Amp One/Cycle Surge Current

2000VMin. Circuit-To-Case Insulation

MAXIMUM RATINGSI'I
(60 Hz Resistive md Inductive Load)

SYMBOL 200V 400V 600V UNIT CIRCUIT!!)

DC Blocking Voltage
Working Peak Reverse Voltage

Peak Repetitive Reverse Voltage

Vdm
VltWM
VtKM

200 400 600 Volt ALL

RMS Reverse Voltage VtniMS) 140 280 420 Volt ALL

Avg. Forward Current at TC =100°C (Fig. 2) lo (Circuit Output) 25 Amp ALL

Peak Surge Current, l
/t Cycle @ 60 Hz (Non-Rep)

at Tc = 100°C (Fig. 3) IrsM 250 Amp/
Leg ALL

Peak Surge Current, 1 sec at 60 Hz and Tc — 100°C
(Non-Rep)

lf|HMS| 53
Amp/
Leg

ALL

Power Dissipation in V|t»| Region for 100 usee..

Square Wave (Fig. 4)
Prm 1500 Watt ALL

Continuous Power Dissipation in Vnti Region at

Tc = 50°C P» 4
Watt/
Leg

ALL

Junction Operating and Storage Temp. Range Tj. T.I,. — 65 to +150 °C ALL

ELECTRICAL CHARACTERISTICS
(At Tc = 25'C unlets otherwise specified)

SYMBOL 200V 400V 600V UNIT CIRCUITS

Minimum Avalanche Voltage Vim 250 450 650 Volt ALL

Maximum Avalanche Voltage Vim 700 906 1100 Volt ALL
Max. Instantaneous Forward Voltage Drop at
25 Amps Vfm 1.5

Volt/

Lee ALL

Max. Reverse Current at Rated Vmn, and Tc= 150°C Ism 5 mA/
Leg

ALL

Max. Thermal Resistance, Junction -to-Case R»jc 101 °C/W VT
VTH

Insulation Strength, Circuit-to-Case 2000 (Min.) VDC ALL

Notes:

1. Case Temperature (Tc) is measured on bottom of case within 0.125' (3.18mm) of center of case.
2. See Reverse Side for Part Number and Circuit Selection Guide.
3. For Full Wave Bridge, Single and Three Phase.

PRESS MOUNTING

^it - n we a
SHTO SM TNK-M M-tastl

SINGLE STUD
TO-3 OUTLINE L '

MOUNTING FLANGE
THREE PHASE, '

FULL WAVE BRIDGE

Ltr Inches Millimeters Ltr Inches Millimeters Ltr Inches Millimeters Ltr Inches Millimeters

A .032 Typ. ,81 G .830 Max 21.08 M .120 3,05 T 2.250 57,15

B 1.0 Max. 25,4 H .930 Max. 23,62 N .34-40 8,64-10,16 U 1.125 28,58

C .187 Typ. 4,75 I .7505-.7545 19,06-19,16 P .135 Max. 3,43 V .156 Dia. 3,96

D .25 Min. 6,35 J .875 22,23 Q 1.177-1.197 29,90-30,40 w .164 4,17

E .125 Typ. 3,18 K 1.10 Max. 27,94 R .525R Max. 13,34 X .375 9,53

F .110Dia. 2,79 L 1.20 Max. 30,48 S .151-.161 Dia. 3,84-4,09 Y .50 12,70
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TYPICAL FORWARD VOLTAGE DROP VS FORWARD CUmENT
AT VARIOUS TEMPERATURES (Per Leg af (nip)

0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4

INSTANTANEOUS FORWARD VOLTAGE (VOLTS)

FIG. 1

PEAK SURCE CURRENT (Per Le«)

PEAK FORWARD CURRENT vs NUMBER OF CYCLES

at Tc =100°C AND SINE WAVE INPUT
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I0
4

Iff\ >Ns. c = 25°C

*!S S
'•«

'-.^rc = ioo°c
" X

V X

I0
2

PULSE DURATION (/tSEC.)

FIG. 4

10
4

PART NUMBER SELECTION CHART

TYPE 200V 400V 600V

FULL WAVE BRIDGE VT 200 VT 400 VT 600

CENTER TAP
COMMON CATHODE VTA200 VTA400 VTA600

CENTER TAP
COMMON ANODE VTB200 VTB400 VTB600

THREE PHASE
COMMON CATHODE VTC200 VTC400 VTC600

THREE PHASE
COMMON ANODE VTD200 VTD400 VTD6O0

THREE PHASE
FULL WAVE BRIDGE* VTH200 VTH400 VTH600

FIG. 5

•Assembly of VTC and VTD (200V, 400V, or 600V) in single

mounting flange. See drawing.

NOTE: Standard device has flags-only termination.

To order TO-3 Mount add /T to part no.

To order Single Stud Mount add /S to part no.

38 © 1 981 Vara Semiconductor. Specifications subject to change without notice.
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DLSQ32

25 Amp Fast Recovery Time Integrated Rectifiers VY Series

200 Nanosecond Reverse Recovery

100V, 200V, and 400V, Vrrm Ratings

150 Amps One Half Cycle Surge Current

2000V Minimum Circuit-To-Case Insulation

MAXIMUM RATINGS
AT T

A = 2S°C (unless otherwise specified)
SYMBOL VY100X VY200X VY400X UNITS

DC Blocking Voltage

Working Peak Reverse Voltage
Vrm
VRWM 100 200 400 Volts

Peak Repetitive Reverse Voltage vrrm
Peak Reverse Voltage, % Cycle at 60HZ (non-rep) Vrm (non-rep) 120 240 480 Volts

RMS Reverse Voltage VR (RMS) 70 140 280 Volts

Peak Surge Current, V4 Cycle at 60HZ (non-rep)

per diode (Fig. 2)
•f$m 150 Amps

Avg. Forward Current at Tc= 100°C (Fig. 1

)

lo 25 Amps

Junction Operating and Storage Temperature Range TJ. TSTG -65 to +150 8C
NOTE case temperature (Tc) Is measured on bottom of case within .125 riches of center.

ELECTRICAL CHARACTERISTICS
AT T

A
= 25°C (unless otherwise specified)

SYMBOL UNITS

Maximum Instantaneous Forward Voltage Drop
et 25 Amps per diode (Fig. 3)

Vfm 1.8 Volts

Maximum Reverse Recovery Time, If 1 Amp,
U- 2 Amp (Fig. 4) trr 200 nsec

Maximum Reverse Current at Rated Vrm and

Tc » 150°C, per diode *RM 5 mA

Thermal Resistance, Junction to Case Rej-c 1 °C/W
Insulation Strength, Circuit to Case, Min. 2000 Volts DC

PRESS MOUNTING

» - is exa
ft*. eweauiD sm mm-n rhm*

SINGLE STUD

d
plflLF""

ME L »TO-3 OUTLINE
MOUNTING FLANGE

THREE PHASE.
FULL WAVE BRIDGE

Ltr Inches Millimeters Ltr Inches Millimeters Ltr Inches Millimeters Ltr Inches Millimeters

A .032 Typ. ,81 G .830 Max. 21,08 M .120 3,05 T 2.250 57,15

B 1.0 Max. 25,4 H .930 Max. 23,62 N .34-.40 8,64-10,16 U 1.125 28,58

C .187 Typ. 4,75 I .7505-.7545 19,06-19,16 P .135 Max. 3,43 V .156 Dia. 3,96

D .25 Min. 6,35 J .875 22,23 Q 1.177-1.197 29,90-30,40 w .164 4,17

E .125 Typ. 3,18 K 1.10 Max. 27,94 R .525R Max. . 13,34 X .375 9,53

. F .110 Dia. 2,79 L 1.20 Max. 30,48 S .151 -.161 Dia. 3,84-4,09 Y .50 12,70
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DC FORWARD CURRENT
VSCASE TEMPERATURE

PEAK SURGE CURRENT (Per Diode) VS NUMBER
OF CYCLES AT 60 Hz (SINE WAVE INPUT)

VY
VY
VY

VYA
1, VYC
), VYH

40 60 80 100 120

CASE TEMPERATURE,

T

c , (°C)

140 160

" 150
z
o
- 100

T ; AT OR
3E.DW 100°(

o
w
I/)

NUMBER OF CYCLES AT 60 Hz

TYPICAL INSTANTANEOUS FORWARD VOLTAGE
DROP (Per Diode) VS DC FORWARD CURRENT

100
T i= 15C °C

cV-L» <

10

i n

1 —!

—

0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8
TYPICAL INSTANTANEOUS FORWARD VOLTAGE DROP

FIGURE 3 VFM . (VOLTS)

RECOVERY WAVE FORM

Forward
Conduction

TYPICAL RECOVERY TEST CIRCUIT

SEE PAGE 45 FOR DIAGRAM

Time- 7

FIGURE 4

ANY OF THE CIRCUITS SHOWN BELOW ARE AVAILABLE IN THEVY SERIES. SPECIFY BY ADDING LETTERS "A", "B", "C" ETCAFTER THE "VY" IN THE PART NUMBER. SEE PART NUMBER
SELECTION CHART.

rwi VYA| IVYBl

pos no

IVYCl

COS UFO

IVYDl

o d o il

IVYHI
POS RED 9m
AC AC AC

UJ

CIRCUIT 100V 200V 400V

FULL WAVE BRIDGE VY100X VY200X VY400X

CENTER TAP
COMMON CATHODE VYA100X VYA200X VYA400X

CENTER TAP
COMMON ANODE VYB100X VYB200X VYB400X

THREE PHASE
COMMON CATHODE VYC100X VYC200X VYC400X

THREE PHASE
COMMON ANODE VYD100X VYD200X VYD400X

* THREE PHASE
FULL WAVE BRIDGE VYH100X VYH200X VYH400X

•Assembly of VYC and VYD (100V. 200V, 400V) in single mounting flange. See
drawing.

NOTE: Devices have standard flag terminals as shown (187"-4.75mm).
To order TO-3 Mount add suffix T" to part no.

To order Single Stud Mount add suffix S to part no

40 © 1981 Varo Semiconductor. Specifications subject to change without notice.
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©
VARO

VARO SEMICONDUCTOR, INC., P.O. BOX 40676

1000 NORTH SHILOH, GARLAND, TEXAS 75040

(214)271-8511 TWX 910-860-5178

DLS036

36 Amp, 3 Phase Full-Wave Silicon Integrated Rectifiers

R620 Controlled Avalanche Series with

250V, 450V, 650V and 850V Minimum Avalanche Ratings

R630 Series with 100V,200V,

400V, 600V and 800W^, Ratings

MAXIMUM RATINGS
(AtTA = 25°C Unless Otherwise Specifled)

SYMBOL

(CONTROLLED
AVALANCHE)

UNITS
R622| R624 R626| R628 R631 R632 R634 R636| R638

DC Blocking Voltage

Working Peak Reverse Voltage

Peak Repetitive Reverse Voltage

VRM
Vrwm
Vrrm

200 400 600 800 100 200

I

400! 600 ' 800 Volt

RMS Reverse Voltage Vr(rmS) 140
J

280 420 560 70
I

140 280 I 420 560 Volt

Avg. Forward Current at Tc = 1 00°C >0 36 36 Amp
Peak Surge Current, Vt Cycle@60 Hz
(Non-Rep) atTc = 1 00°C (Fig 3)

'fsm 250 250
Amp/
Leg

Peak Surge Current, 1 sec.@ 60 Hz,

TC =100°C (Non-Rep) FIRMS) 53 53
Amp/
Leg

Power Dissipation in V,BR , Region
for 1 00 usee. Square Wave Prm 1500 NA Watt

Continuous Power Dissipation in V(BR)

Region atTc = 50°C Pr 4 NA Watt/

Leg

Junction Operating and Storage Temp.
Range

Tj, Tst, -65IO + 150 °C

NOTE
: 1 . These valuesmay be applied underthree-phase, 60 Hz sine wave operation with resistive loads
2. Case Temperature (Tc ) is measured on bottom of case within 0. 1 25" (3, 1 8mm) of center

ELECTRICAL CHARACTERISTICS
(AtTA = 25° unless otherwise specified)

SYMBOL

(CONTROLLED
AVALANCHE) UNITS

R622 R624 R626 R628 R631
]
R632 1 R634 1 R636 1 R638

Minimum Avalanche Voltage V(BR) 250 450 650 850 NA Volt

Maximum Avalanche Voltage V(BR) 700 900 1100 1300 NA Volt

Maximum Instantaneous Forward Voltage

Drop per diode at 25 Amps (Fig 2)
v F„ 1.5 1.5

Volt/

Leg

Maximum Reverse Current at Rated VRWM Irm 5(Tc = 150°C) 5(TC = 150°C) mA
Maximum Thermal Resistance,

Junction-to-Case
R0jc 0.75 °C/W

41
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TYPKAl FORWARD VOLTAGE DROP n FORWARD CURRENT

AT VARIOUS TEMPERATURES (Per Leg •( Mft)
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0.2 04 0.6 0.8 10 1.2 1.4 1.6 1.8 2.0 22 24

INSTANTANEOUS FORWARD VOLTAGE (VOLTS)

FK. 1 FIG. 2

IBR DERATING CURVE

AVERAGE RECTIFIED DC OUTPUT CURRENT

VS CASE TEMPERATURE

SHORT TERM OPERATION

3E

IN THIS REGION

l 28

Q_

O
8 21

I 14

o

S 7

\ ABSOLUTE

\ MAXIMUM

CONTINUOUS OPERATION

WITHIN THIS ENVELOPE

\ RATING

\ CURVE

50 75 100 125

CASE TEMPERATURE { C)

150 175

PEAK SURGE CURRENT (Pet Leg)

PEAK FORWARD CURRENT

VS NUMBER OF CYCLES AT Tc = 100 C AND SINE WAVE INPUT

IHHI

100

10

C_

FIG. 3
NUMBER OF CYCLES AT 60Hz

60 100

Ltr Inches Millimeters

A .032 Typ. ,81

B 1.0 Max. 25,4

C .187 Typ. 4,75

D .25Min. 6,35

E .125 Typ. 3,18

F .110 Dia. 2,79

G .830 Max. 21,08

H .930 Max. 23,62

1 .7505-7545 19,06-19,16

J .875 22,23

K 1.10 Max. 27,94

L 1 .20 Max. 30,48

M .120 3,05

N .34-.40 8,64-10,16

P .135 Max. 3,43

Q 1.177-1.197 29,90-30,40

R 525R Max. 13,34

S .151-.161 Dia. 3,84-4,09

« twttt P« ta l/_ _J \
in ir *~y' " * c

Neg

PRESS MOUNTING

% - 21 MC J»

u. WMMMKI SM TMMK-M HOI r»rtl

SINGLE STUD
TO-3 OUTLINE t^

MOUNTING FLANGE

>

:

;

; ;

K
:

A

NOTE : all devices have 1 .87" (4,75mm)
FlagTermnals

To order:

TO-3 mount add suffix T" to part No.

Single-Stud Mount, add suffix "S" to

part No.

42 © 1981 Varo Semiconductor. Specifications subject to change without notice.
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