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@ MOTOROLA

Rectifier Device Data

This book presents technical data for Motorola’s broad line of rectifiers. Complete
specifications are provided in the form of data sheets and accompanying selection
guides provide a quick comparison of characteristics to simplify the task of choosing
the best device for a circuit.

The information in this book has been carefully checked and is believed to be accu-
rate; however, no responsibility is assumed for inaccuracies.

Motorola reserves thie right to make changes without further notice to any products herein. Motorola makes
no warranty, representation or guarantee regarding the suitability of its products for any particular purpose,
nordoes Motorolaassume any liability arising out of the application or use of any product or circuit, and specifi-
cally disclaims any and all liability, including without limitation consequential or incidental damages. “Typical”
parameters.can and-do vary in different appiications. Aii operating parameters, inciuding “Typicais” must be

. validated for each customer application by customer’s technical experts. Motorola does not convey any
license under its patent rights nor the rights of others. Motorola products are not designed, intended, or autho-
rized for use as components in systems intended for surgical implant into the body, or other applications
intended to support or sustain life, or for any other applicationin which the failure of the Motorola product could
create asituation where personal injury or death may occur. Should Buyer purchase or use Motorola products
forany such unintended or unauthorized application, Buyer shallindemnify and hold Motorola andiits officers,
employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or
death associated with such unintended or unauthorized use, even if such claim alleges that Motorola was
negligent regarding the design or manufacture of the part. Motorola and @ are registered trademarks of
Motorola, Inc. Motorola, Inc. is an Equal Opportunity/Affirmative Action Employer.

© Motorola, Inc. 1995
Previous Edition © 1993
“All Rights Reserved” Printed in U.S.A.



DATA CLASSIFICATION

PRODUCT PREVIEW

Data sheets herein contain information on a product under development. Motorola reserves the right to change or discontinue
these products without notice.

ADVANCED INFORMATION

Data sheets herein contain information on new products. Specifications and information are subject to change without notice.

FORMAL -
For a fully characterized device there must be devices in the warehouse and price authorization.

DESIGNER’S

The Designer’s Data Sheet permits the design of most circuits entirely from the information presented. Limit curves — representing
boundaries on device characteristics — are given to facilitate “worst case” design.

MOTOROLA DEVICE CLASSIFICATIONS

In an effort to provide up-to-date information to the customer regarding the status of any given device, Motorola has classified
all devices into three categories: “Preferred” products, “Current” products and “Not Recommended for New Design” products.

PREFERRED PRODUCTS

A Preferred Type is a device which is recommended as a first choice for future use. These devices are “preferred” by virtue of
their performance, price, functionality, or combination of attributes which offer the overall “best” value to the customer. This
category contains both advanced and mature devices which will remain available for the foreseeable future.

“Preferred Devices” are identified in the Selector Guide Section and the Data Sheet Sections.

CURRENT PRODUCTS

Device types identified as “current” may not be a first choice for new designs, but will continue to be available because of the
popularity and/or standardization or volume usage in current production designs. These products can be acceptable for new
designs but the preferred types are considered better alternatives for long term usage.

Any device that has not been identified as a “preferred device” is a “current” device.

NOT RECOMMENDED FOR NEW DESIGN PRODUCTS

Products designated as “Not Recommended for New Design” have become obsolete as dictated by poor market acceptance,
or a technology or package that is reaching the end of its life cycle. Devices in this category have an uncertain future and do
not represent a good selection for new device designs or long term usage.

r The RF Device Data book does not contain any “Not Recommended for New Design” devices.

Designer's, MEGAHERTZ, POWERTAP, SCANSWITCH, SWITCHMODE and Surmetic are trademarks of Motorola Inc.
Thermal Clad is a trademark of the Bergquist Company.



Section 1
Index and Cross Reference

Rectifier Device Data Index and Cross Reference
1-1



Index and Cross Reference

The following table represents an index and cross reference guide for all rectifier devices which are either manufactured directly by
Motorola or for which Motorola manufactures a suitable equivalent. Where the Motorola part number differs from the industry part
number, the Motorola device is a form, fit and function replacement for the industry type number — however, subtle differences in
characteristics and/or specifications may exist. The part numbers listed in this Cross Reference are in computer sort.

Motorola Motorola Motorola Motorola
Industry Nearest Similar Page Industry Nearest Similar Page
Part Number Repl Repl Number Part Number Repl pl Number

10CTF10 MUR840 4-56 1N4245GP 1N4003 5-2
10CTF20 MUR840 4-56 1N4246 1N4004 5-2
10CTF30 MUR840 4-56 1N4246GP 1N4004 5-2
10CTF40 MUR840 4-56 1N4247 1N4005 5-2
10DL1 1N4934 5-3 1N4247GP 1N4005 5-2
10DL2 1N4935 5-3 1N4248 1N4006 5-2
10TQO30 MBR1045 3-86 1N4248GP 1N4006 5-2
10TQO35 MBR1045 3-86 1N4249 1N4007 5-2
10TQ040 MBR1045 3-86 1N4249GP 1N4007 5-2
10TQ045 MBR1045 3-86 1N4933 1N4933 5-3
11DQ03 1N5818 3-38 1N4933GP 1N4933 5-3
11DQO4 1N5819 3-38 1N4934 1N4934 5-3
11DQO5 MBR160 3-43 1N4934GP 1N4934 5-3
11DQO06 MBR160 3-43 1N4935 1N4935 5-3
11DQO09 MBR1100 3-46 1N4935GP 1N4935 5-3
11DQ10 MBR1100 3-46 1N4936 1N4936 5-3
12CTQ030 MBR1545CT 3-64 1N4936GP 1N4936 5-3
12CTQ035 MBR1545CT 3-64 1N4937 1N4937 5-3
12CTQ040 MBR1545CT 3-64 1N4937GP 1N4937 5-3
12CTQ045 MBR1545CT 3-64 1N4942 1N4935 5-3
15CTO035 MBR1545CT 3-64 1N4942GP 1N4935 5-3
15CTQ045 MBR1545CT 3-64 1N4943 1N4936 5-3
1N2069,A 1N4003 5-2 1N4944 1N4936 5-3
1N2070,A 1N4004 5-2 1N4944GP 1N4936 5-3
1N2071,A 1N4005 5-2 1N4945 1N4937 5-3
1N3611 1N4003 5-2 1N4946 1N4937 5-3
1N3611GP 1N4003 5-2 1N4946GP 1N4937 5-3
1N3612 1N4004 5-2 1N5185 MR852 5-6
1N3612GP 1N4004 5-2 1N5185GP MR852 5-6
1N3613 1N4005 5-2 1N5186 MR852 5-6
1N3613GP 1N4005 5-2 1N5186GP MR852 5-6
1N3614 1N4006 5-2 1N5187 MR852 5-6
1N3614GP 1N4006 5-2 1N5187GP MR852 5-6
1N3957 1N4007 5-2 1N5188 MR856 5-6
1N3957GP 1N4007 5-2 1N5188GP MR856 5-6
1N4001 1N4001 5-2 1N5189 MR856 5-6
1N4001GP 1N4001 5-2 1N5189GP MR856 5-6
1N4002 1N4002 5-2 1N5190 MR856 5-6
1N4002GP 1N4002 5-2 1N5190GP MR856 5-6
1N4003 1N4003 5-2 1N5400 1N5400 5-5
1N4003GP 1N4003 5-2 1N5401 1N5401 5-5
1N4004 1N4004 5-2 1N5402 1N5402 5-5
1N4004GP 1N4004 5-2 1N5403 1N5404 5-5
1N4005 1N4005 5-2 1N5404 1N5404 5-5
1N4005GP 1N4005 5-2 1N5405 1N5406 5-5
1N4006 1N4006 5-2 1N5406 1N5406 5-5
1N4006GP 1N4006 5-2 1N5415 MR852 5-6
1N4007 1N4007 5-2 1N5416 MR852 5-6
1N4007GP 1N4007 5-2 1N5417 MR852 5-6
1N4245 1N4003 5-2 1N5418 MR856 5-6
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INDEX AND CROSS REFERENCE (continued)

Motorola

MR754

Motorola Motorola Motorola
Industry Nearest Similar Page Industry Nearest Similar Page
Part N Replac Repl it ' | Numb Part Number Repl Repl it . | Number
1N5419 MR856 5-6 20FQ020 MBR3545 3-148
1N5420 MR856 5-6 20FQ030 MBR3545 3-148
'1N5614 1N4003 5-2 20FQ035 MBR3545 3-148
1N5615 1N4935 5-3 20FQ040 MBR3545 3-148
1N5615GP 1N4935 5-3 20FQ045 MBR3545 “ 3-148
1N5616 1N4004 5-2 21DQ03 1N5821 . 3-49
1N5617 1N4936 5-3 21DQ04 - 1N5822 3-49
1N5617GP 1N4936 5-3 21FQ030 MBR3545 3-148
1N5618 1N4005 5-2 21FQ035 MBR3545 3-148
1N5619 1N4937 5-3 21FQ040 MBR3545 3-148 ..
1N5619GP 1N4937 5-3 21FQ045 MBR3545 3-148
1N5620 1N4006 5-2 28CPQ030 MBR3045PT 3-119
1N5802 MUR420 4-31 28CPQ040 MBR3045PT 3-119
1N5803 MUR420 4-31 30CTQ030 MBR2545CT 3-80
1N5804 MUR420 4-31 30CTQO35 MBR2545CT 3-80
1N5805 MUR420 4-31 30CTQ040 MBR2545CT 3-80
1N5806 MUR420 4-31 30CTQ045 MBR2545CT 3-80
1N5807 MUR420 4-31 30DL1 MR852 5-6
1N5808 MUR420 4-31 30DL2 MR852 5-6
1N5809 MUR420 4-31 31DQ03 1N5821 3-49
1N5810 MUR420 4-31 31DQ04 1N5822 3-49
1N5811 MUR420 4-31 31DQ05 MBR360 3-53
1N5817 1N5817 3-38 31DQ06 MBR360 3-53
1N5818 1N5818 3-38 31DQ09 MBR3100 3-57
1N5819 1N5819 3-38 31DQ10 : MBR3100 3-57
1N5820 1N5820 3-49 40CDQ020 MBR3045CT 3-178
1N5821 1N5821 3-49 40CDQO30 MBR3045CT 3-178
1N5822 1N5822 3-49 .| 40CDQ035 MBR3045CT 3-178
1N5823 1N5823 3-60 40CDQ040 MBR3045CT 3-178
1N5824 1N5824 3-60 40CDQ045 MBR3045CT 3-178
1N5825 1N5825 3-60 40D1 MR754 5-8
1N5826 1N5826 3-135 40D2 MR754 5-8
1N5827 1N5827 3-135 40D4 MR754 5-8
1N5828 1N5828 3-135 40D6 MR760 5-8
1N5829 1N5829 3-139 40D8 MR760 5-8:. .
| 1N5830 1N5830 3-139 50HQ020 MBR6045 3-164
1N5831 1N5831 3-139 50HQ030 MBR6045 3-164
1N5832 1N5832 3-152 50HQ035 MBR6045 3-164
1N5833 1N5833. . 3-152 50HQ040 MBR6045 3-164
1N5834 1N5834 3-152 50HQ045 MBR6045 3-164
1N6095 1N6095 3-144 50SQ030 1N5824 3-60
1N6096 1N6096 3-144 50SQ040 1N5825 3-60
1N6097 1N6097 3-156 51HQ045 MBR6045 3-164
1N6098 1N6098 3-156 52HQ030 MBR6045 3-164
1N6391 MBR3545 3-148 52HQ035 MBR6045 3-164
1N6392 - MBR6545 3-168 52HQ040 MBR6045 3-164
200CNQ020 MBRP30045CT 3-183 52HQ045 MBR6045 3-164
200CNQO30 MBRP30045CT 3-183 55HQ015 MBR7545 3-172
200CNQO35 MBRP30045CT 3-183 55HQ020 MBR7545 3-172
200CNQ040 MBRP30045CT 3-183 55HQ025 MBR7545 3-172
200CNQ045 MBRP30045CT 3-183 55HQ030 . MBR7545 3-172
201CNQ020 MBRP20045CT 3-182 : 60CDQ020 MBR3045CT 3-178
201CNQO30 MBRP20045CT 3-182 60CDQ030 MBR3045CT 3-178
201CNQ035 MBRP20045CT 3-182 60CDQO35 MBR3045CT 3-178
201CNQ040 MBRP20045CT 3-182 60CDQ040 MBR3045CT 3-178
201CNQ045 MBRP20045CT 3-182 60CDQ045 MBR3045CT 3-178
20CTQ030 MBR2045CT 3-69 6A05 MR754 5-8
20CTQO035 MBR2045CT 3-69 6A1 MR754 5-8
20CTQ040 MBR2045CT 3-69 6A10 MR760 5-8
20CTQ045 MBR2045CT 3-69 6A2 5-8
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INDEX AND CROSS REFERENCE (continued)

Motorola Motorola Motorola Motorola
Industry Nearest Similar Page Industry Nearest Similar Page
Part Numb Repl Repl Number Part Number Repl Repl ient | Numb
6A4 MR754 5-8 BYQ28-200 MUR1620CT 4-46
6A6 MR760 5-8 BYQ28-50 MUR1620CT 4-46
6A8 MR760 5-8 BYR29-600 MURB860 4-56
75HQ030 MBR8045 3-174 BYS76 MBR7545 3-172
75HQ035 MBR8045 3-174 BYS80 MBR3045CT 3-178
75HQ040 MBR8045 3-174 BYS92-40 MBRP20045CT 3-182
75HQ045 MBR8045 3-174 BYS92-45 MBRP20045CT 3-182
85HQO030 MBR8045 3-174 BYS92-50 MBRP20060CT 3-182
85HQ035 MBR8045 3-174 BYS93-40 MBRP30045CT 3-183
85HQ040 MBR8045 3-174 BYS93-45 MBRP30045CT 3-183
85HQ045 MBR8045 3-174 BYS93-50 MBRP30060CT 3-183
A114A 1N4934 5-3 BYS95-40 MBRP20045CT 3-182
A114B 1N4935 5-3 BYS95-45 MBRP20045CT 3-182
A114C 1N4936 5-3 BYS95-50 MBRP20060CT 3-182
A114D 1N4936 5-3 BYS97-40 MBRP20045CT 3-182
A114E 1N4937 5-3 BYS97-45 MBRP20045CT 3-182
A114F 1N4933 5-3 BYS97-50 MBRP20060CT 3-182
Al114M 1N4937 5-3 BYS98-40 MBRP20045CT 3-182
A115A MR852 5-6 BYS98-45 MBRP20045CT 3-182
A1158 MR852 5-6 BYS98-50 MBR1545CT 3-64
A115C MR856 5-6 BYT28-300 MUR1660CT 4-46
A115D MR856 5-6 BYT28-400 MUR1660CT 4-46
A115E MR856 5-6 BYT26-500 MUR1660CT 4-46
A115F MR852 5-6 BYT79-300 MUR1560 4-71
A115M MR856 5-6 BYT79-400 MUR1560 4-71
A14A 1N4002 5-2 BYT79-500 MUR1560 4-71
A14C 1N4004 5-2 BYV18-35 MBR1545CT 3-64
A14D 1N4004 5-2 BYV18-45 MBR1545CT 3-64
A14E 1N4005 5-2 BYV19-35 MBR1045 3-86
A14F 1N4001 5-2 BYV19-45 MBR1045 3-86
A14M 1N4005 5-2 BYV20-30 1N5827 3-135
A14N 1N4006 5-2 BYV20-45 1N5828 3-135
A14P 1N4007 5-2 BYV22-35 MBR3545 3-148
‘| AR25A MR2504 5-12 BYV22-45 MBR3545 3-148
AR25B MR2504 5-12 BYV23-35 MBR8045 3-174
AR25D MR2504 5-12 BYV23-45 MBR8045 3-174
AR25G MR2504 5-12 BYV26A MUR120 4-23
AR25J MR2510 5-12 BYV26B MUR140 4-23
AR25K MR2510 5-12 BYV26C MUR160 4-23
AR25M MR2510 5-12 BYV27-100 MUR120 4-23
ARS25A MR2504 5-12 BYV27-150 MUR120 4-23
ARS25B: MR2504 5-12 BYV27-50 MUR120 4-23
ARS25D MR2504 5-12 BYV28-100 MUR420 4-31
ARS25G MR2504 5-12 BYV28-150 MUR420 4-31
ARS25J MR2510 5-12 BYV28-50 MBR2045CT 3-69
ARS25K MR2510 5-12 BYV29-300 MUR1560 4-71
ARS25M MR2510 5-12 BYV29-400 MUR1560 4-71
BY229-200 MUR820 4-56 BYV29-500 MUR1560 4-71
BY229-400 MUR840 4-56 BYV33-35 MBR2045CT 3-69
BY229-600 MUR860 4-56 BYV33-40 MBR2045CT 3-69
BYP21-100 MUR820 4-56 BYV33-45 MBR2045CT 3-69
BYP21-150 MUR820 4-56 BYV39-35 MBR1645 3-92
BYP21-200 MUR820 4-56 BYV39-40 MBR1645 3-92
BYP21-50 MUR820 4-56 BYV39-45 MBR1645 3-92
BYP22-100 MUR3020PT 4-90 BYV43-35 MBR2545CT 3-80
BYP22-150 MUR3020PT 4-90 BYV43-40 MBR2545CT 3-80
BYP22-200 MUR3020PT 4-90 BYV43-45 MBR2545CT 3-80
BYP22-50 MUR3020PT 4-90 BYW29-100 MUR820 4-56
BYQ28-100 MUR1620CT 4-46 BYW29-150 MUR820 4-56
BYQ28-150 MUR1620CT 4-46 BYW29-200 MUR820 4-56
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INDEX AND CROSS REFERENCE (continued)

Motorola Motorola Motorola Motorola
Industry Nearest Similar Page Industry Nearest Similar Page
Part Number Repl it Repl Number Part Numb Repl it pl it | Numb
BYW29-50 MUR820 4-56 FE16F MUR1660CT 4-46
BYW29-50 MUR820 4-56 FE16G MUR1660CT 4-46
BYW80-100 MUR820 4-56 FE1A MUR120 4-23
BYWB80-150 MUR820 4-56 FE1B MUR120 4-23
BYW80-200 MUR820 4-56 FE1C MUR120 4-23
BYWB80-50 MUR820 4-56 FE1D MUR120 4-23
CPT12035 MBRP20045CT 3-182 FE2A MUR420 4-31.
CPT12045 MBRP20045CT 3-182 FE2B MUR420 4-31.
CPT12050 MBRP20060CT 3-182 FE2C MUR420 4-31
CPT20035 MBRP20045CT 3-182 FE2D MUR420 14-31.
CPT20045 MBRP20045CT 3-182 FE3A MUR420 4-31
CPT20050 MBRP20060CT 3-182 FE3B MUR420 4-31
CPT20120 MBRP20030CTL 3-181 FE3C MUR420 4-31
CPT20125 MBRP20030CTL 3-181 FE3D MUR420 4-31
CPT30035 MBRP30045CT 3-183 FE5A MUR420 4-31
CPT30045 MBRP30045CT 3-183 FE5B MUR420 4-31
CPT30050 MBRP30060CT 3-183 FE5C MUR420 4-31
EGP10A MUR120 4-23 FE5D MUR420 4-31
EGP10B MUR120 4-23 FE6A MUR420 4-31
EGP10C MUR120 4-23 FE6B MUR420 4-31
EGP10D MUR120 4-23 FE6C MUR420 4-31
EGP20A MUR420 4-31 FE6D MUR420 4-31
EGP20B MUR420 4-31 FE8A MUR820 4-56
EGP20C MUR420 4-31 FE8B MURB820 . 4-56,
EGP20D MUR420 4-31 FE8C MUR820 4-56
EGP30A MUR420 4-31 FE8D MUR820 4-56
EGP30B MUR420 4-31 FE8F MUR840 4-56
EGP30C MUR420 4-31 FE8G MUR840 4-56
EGP30D MUR420 4-31 FEP16AT MUR1620CT 4-46
EGP50A MUR420 4-31 FEP16BT MUR1620CT 4-46
EGP50B MUR420 4-31 FEP16CT MUR1620CT 4-46
EGP50C MUR420 4-31 FEP16DT MUR1620CT 4-46
EGP50D MUR420 4-31 FEP16FT MUR1660CT 4-46
ERA81 1N5819 3-38 FEP16GT MUR1660CT 4-46
ERB35 MUR120 4-23 FEP16HT MUR1660CT 4-46
ERB44 1N4935 5-3 FEP16JT MUR1660CT 4-46
ERB91 MUR120 4-23 FES16AT MUR1520 4-71
ERC24 1N4936 5-3 FES16BT MUR1520 4-71
ERC38 MUR140 4-23 FES16CT MUR1520 4-71
ERC62 MBR1045 3-86 FES16DT MUR1520 4-71
ERC80 MBR745 3-84 FES16FT MUR1560 4-71
ERC90 MUR820 4-56 FES16GT MUR1560 4-71
ERC91 MUR420 4-31 FES16HT MUR1560 4-71
ERD80 MBR3045CT 3-178 FES16JT MUR1560 4-71
ERD81 1N5828 3-135 FES8AT MUR820 4-56
ERES81 1N5834 . 3-152 FES8BT MUR820 4-56
ERG81,A MBR6045 3-164 FES8CT MUR820 4-56
ESAB33 MUR820 4-56 FES8DT MUR820 4-56
ESAB82 MBR745 3-84 FES8FT MUR840 4-56
ESAB92 MUR820 4-56 FES8GT MURB840 4-56
ESAC33 MUR820 4-56 FES8HT MURB860 4-56
ESAC82 MBR1045 3-86 FES8JT MUR860 4-56
ESAC92 MUR1520 4-71 FRO61 1N4933 5-3
ESAC93 MUR3020PT 4-90 FRO61L 1N4933 5-3
ESAD33 MUR3040PT 4-90 FR062 1N4934 5-3
ESADS81 MBR3045CT 3-178 FRo62L 1N4934 5-3
FE16A . MUR1620CT 4-46 FR063 1N4935 5-3
FE16B MUR1620CT 4-46 FRO63L 1N4935 5-3
FE16C MUR1620CT 4-46 FR064 1N4936 5-3
FE16D MUR1620CT 4-46 FR065 1N4937 5-3
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INDEX AND CROSS REFERENCE (continued)

Motorola Motorola Motorola Motorola
Industry Nearest Similar Page Industry Nearest Similar Page
Part Number Repl Rer. Numt Part Number Repl Repl Number
FRO65L 1N4936 5-3 GI1004 MUR120 1 4-23
FRO65L 1N4937 5-3 GI1101 MUR420 4-31
FR101 1N4933 5-3 Gl1102 MUR420 4-31
FR102 1N4934 5-3 G103 MUR420 4-31
FR103 1N4935 5-3 GI1104 MUR420 4-31
FR104 1N4936 5-3 GI1301 MUR420 4-31
FR105 1N4937 5-3 GI1302 1 MUR420 4-31
FR251 MR852 5-6 GI1303 MUR420 4-31
FR252 MR852 5-6 Gl1304 MUR420 4-31
FR253 MR852 5-6 G401 MUR820 4-56
FR254 MR856 5-6 GI1402 MUR820 4-56
- | FR255 MR856 5-6 Gl1403 MUR820 4-56
FR301 MR852 5-6 Gl1404 MUR820 4-56
FR302 MR852 5-6 Gl2401 MUR1620CT | 4-46
FR303 MR852 5-6 Gl2402 MUR1620CT 4-46
FR304 MR856 5-6 Gl2403 MUR1620CT 4-46
FR305 MR856 5-6 Gl2404 MUR1620CT 4-46
FRM3205CC MUR3020PT 4-90 GI2500 MR2504 5-12
FRM3210CC MUR3020PT 4-90 -1 GI2501 MR2504 5-12
FRM3215CC MUR3020PT 4-90 Gl2502 MR2504 5-12
FRM3220CC MURS3020PT 4-90 GI2504 MR2504 5-12
FRP1605CC MUR1620CT 4-46 GI2506 MR2510 5-12
FRP1610CC MUR1620CT 4-46 Gl2508 MR2510 5-12
FRP1615CC MUR1620CT 4-46 GlI2510 MR2510 5-12
FRP1620CC MUR1620CT 4-46 GI5823 1N5823 3-60 -
FRP805 MUR820 4-56 GI5824 1N5824 3-60
FRP810 MUR820 4-56 GI5825 1N5825 3-60
FRP815 MUR820 4-56 GI750 MR754 5-8
FRP820 MUR820 4-56 GI751 MR754 5-8
FST1240 MBR1545CT 3-64 GlI752 MR754 5-8
FST1245 MBR1545CT 3-64 Gl754 MR754 5-8
FST1540 MBR1545CT 3-64' G756 MR760 5-8
FST1545 MBR1545CT 3-64 GI758 MR760 5-8
FST20035 MBRP20045CT 3-182 G850 MR852 5-6
FST20040 MBRP20045CT 3-182 G851 MR852 5-6
FST20045 MBRP20045CT 3-182° Glg52 MR852 5-6
FST20050 MBRP20060CT 3-182 Glgs4 MR856 5-6
FST2040 MBR2045CT 3-69 Gl856 MR856 5-6
FST2045 MBR2045CT 3-69 GP10A 1N4001 5-2
FST2050 MBR2060CT 3-73 GP10B 1N4002 5-2
FST30035 MBRP30045CT 3-183 GP10D 1N4003 5-2
FST30040 MBRP30045CT 3-183. GP10G 1N4004 5-2
FST30045 MBRP30045CT 3-183 GP10J 1N4005 5-2
FST30050 MBRP30060CT 3-183 GP10K 1N4006 5-2
FST3040 MBR2545CT 3-80 GP10M" 1N4007 5-2
FST3045 MBR2545CT 3-80 GP80A MUR820 4-56
FST6035 ’ MBRP20045CT 3-182 GP80B MUR820 4-56
FST6040 MBRP20045CT 3-182 GP80D MUR820 4-56
FST6045 MBRP20045CT 3-182 GP80G MURB840 4-56
FST6050 MBRP20060CT 3-182. GP80J MURB860 4-56
GER4001 1N4001 5-2 HER101 MUR120 4-23
GER4002 1N4002 5-2 HER102 MUR120 4-23
GER4003 1N4003 5-2 HER103 MUR120 4-23
GER4004 1N4004 5-2 HER104 MUR140 4-23
GER4005 1N4005 5-2 HER105 MUR140 4-23
GER4006 1N4006 5-2 HER151 MUR120 "4-23
GER4007 1N4007 5-2 HER152 MUR120 4-23
Gl1001 MUR120 4-23 HER153 MUR120 4-23
GI1002 MUR120 4-23 HER154 MUR140 4-23
Gl1003 MUR120 4-23 HER155 MUR140 4-23
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Industry Nearest Similar Page Industry Nearest Similar Page
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HER301 MUR420 4-31 MBR3045WT | MBR3045WT 3-127
HER302 MUR420 4-31 MBR3100 MBR3100 3-57
HER303 MUR420 4-31 MBR320 MBR340 3-53
HER801 MUR820 4-56 MBR330 MBR340 3-53
HER802 MUR820 4-56 MBR340 MBR340 3-53
HER803 MUR820 4-56 MBR350 MBR360 3-53
HER804 MUR840 4-56 MBR3520 MBR3545 3-148
HER805 MUR840 4-56 MBR3535 MBR3545 3-148
MBR10100 MBR10100 3-90 MBR3545 MBR3545 3-148
MBR1035 MBR1045 3-86 MBR360 MBR360 3-53
MBR1045 MBR1045 3-86 MBR370 MBR3100 3-57
MBR1060 MBR1060 3-90 MBR380 MBR3100 3-57
MBR1070 MBR1100 3-46 MBR390 MBR3100 3-57
MBR1080 MBR1100 3-46 MBR4045PT MBR4045PT 3-121
MBR1090 MBR1100 3-46 MBR4045WT | MBR4045WT 3-131
MBR1100 MBR1100 3-46 MBR5025L MBR5025L 3-125
MBR12035CT | MBRP20045CT 3-182 MBR60035CTL | MBRP60035CTL 3-184
MBR12045CT | MBRP20045CT 3-182 MBR6015L MBR6030L 3-160
MBR12050CT | MBRP20060CT 3-182 MBR6020L MBR6030L 3-160
MBR12060CT | MBRP20060CT 3-182 MBR6025L MBR6030L 3-160
MBR150 MBR160 3-43 MBR6030L MBR6030L 3-160
MBR1535CT MBR1545CT 3-64 MBR6035 MBR6045 3-164
MBR1545CT MBR1545CT 3-64 MBR6045 MBR6045 3-164
MBR160 MBR160 3-43 MBR6045PT MBR6045PT 3-123
MBR1635 MBR1645 3-92 MBR6045WT MBR6045WT 3-133
MBR1645 MBR1645 3-92 MBR6535 MBR6545 3-168
MBR170 MBR1100 3-46 MBR6545 MBR6545 3-168
MBR180 MBR1100 3-46 MBR735 MBR745 3-84
MBR190 MBR1100 3-46 MBR745 MBR745 3-84
MBR20015CTL | MBRP20030CTL 3-181 MBR7535 MBR7545 3-172
MBR20020CTL | MBRP20030CTL 3-181 MBR7545 MBR7545 3-172
MBR20025CTL | MBRP20030CTL 3-181 MBR8035 MBR8045 3-174
MBR20030CTL | MBRP20030CTL 3-181 MBR8045 MBR8045 3-174
MBR20035CT | MBRP20045CT 3-182 MBRB1545CT | MBRB1545CT 3-24
MBR20045CT | MBRP20045CT 3-182 MBRB20100CT | MBRB20100CT '3-28
MBR20050CT | MBRP20060CT 3-182 MBRB2060CT | MBRB2060CT 3-26
MBR20060CT | MBRP20060CT 3-182 MBRB2515L MBRB2515L 3-32
MBR20100CT | MBR20100CT 3-73 MBRB2535CTL | MBRB2535CTL 3-34
MBR2015CTL | MBR2030CTL 3-66 MBRB2545CT | MBRB2545CT 3-36
MBR20200CT | MBR20200CT 3-75 MBRD320 MBRD340 3-15
MBR2030CTL | MBR2030CTL 3-66 MBRD330 MBRD340 3-15
MBR2035CT MBR2045CT 3-69 MBRD340 MBRD340 :3-15
MBR2045CT MBR2045CT 3-69 MBRD350 MBRD360 3-15
MBR2060CT MBR2060CT 3-73 MBRD360 MBRD360 3-15
MBR2070CT MBR20100CT 3-73 MBRD620CT | MBRD640CT 3-18
MBR2080CT MBR20100CT 3-73 MBRD630CT | MBRD640CT 3-18
MBR2090CT MBR20100CT 3-73 MBRD640CT | MBRD640CT 3-18
MBR2535CT MBR2545CT 3-80 MBRD650CT | MBRD660CT 3-18
MBR2535CTL | MBR2535CTL 3-78 MBRD660CT | MBRD660CT 3-18
MBR2545CT MBR2545CT 3-80 MBRF2535CT | MBRF2545CT 3-109
MBR30035CT | MBRP30045CT 3-183 MBRF2545CT | MBRF2545CT 3-109
MBR30045CT | MBRP30045CT 3-183 MBRS1100T3 | MBRS1100T3 3-11 .
MBR30050CT | MBRP30060CT 3-183 MBRS130LT3 | MBRS130LT3 3-7
MBR30060CT | MBRP30060CT 3-183 MBRS140T3 MBRS140T3 3-9
MBR3020CT MBR3045CT 3-178 MBRS340T3 MBRS340T3 3-13
MBR3035CT MBR3045CT 3-178 MR2500 MR2504 5-12
MBR3035PT MBR3045PT 3-119 MR2501 MR2504 5-12
MBR3035WT | MBR3045WT 3-127 MR2502 MR2504 5-12
MBR3045CT MBR3045CT 3-178 MR2504 MR2504 5-12
MBR3045PT MBR3045PT 3-119 MR2506 MR2510 5-12
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MR2508 MR2510 5-12 MUR20040CT | MURP20040CT 4-116
MR2510 MR2510 5-12 MUR3005PT MUR3020PT 4-90
MR2535L MR2535L 5-19 MUR3010PT MUR3020PT 4-90
MR4422CT MR4422CT 5-18 MUR3015PT MUR3020PT 4-90
MR4422CTR MR4422CTR 5-18 MUR3020PT | MUR3020PT 4-90
MR750 MR754 5-8 MUR3020WT | MUR3020WT 4-85
MR751 MR754 5-8 MURS3030PT MUR3040PT 4-90
MR752 MR754 5-8 MUR3040 MUR3040 4-95
MR754 MR754 5-8 MUR3040PT MUR3040PT 4-90
MR756 MR760 5-8 MUR3040WT | MUR3040WT 4-85
MR758 MR760 5-8 MURB3050PT MURB3060PT 4-90
MR760 MR760 5-8 MUR3060PT | MUR3060PT 4-90
MR850 MR852 5-6 MUR3060WT | MUR3060WT 4-85
MR851 MR852 5-6 MUR405 MUR420 4-31
MR852 MR852 5-6 MUR410 MUR420 4-31
MR854 MR856 5-6 MUR4100E MUR4100E '4-35
MR856 MR856 5-6 MUR415 MUR420 4-31
MUR10005CT | MURP20020CT 4-116 MUR420 MUR420 4-31
MUR10010CT | MURP20020CT 4-116 MUR450 MUR460 4-31
MUR10015CT | MURP20020CT 4-116 MUR460 MUR460 4-31
MUR10020CT | MURP20020CT 4-116 MUR470E MUR4100E 4-35
MUR10120E MUR10120E 4-65 MUR480E MUR4100E 4-35
MUR10150E MUR10150E 4-68 MUR490E MUR4100E 4-35
MUR105 MUR120 4-23 MURS5150E MUR5150E 4-54
MUR110 MUR120 4-23 MUR6020 MUR6040 4-98
MUR1100E MUR1100E 4-27 MUR6030 MUR6040 4-98
MUR115 MUR120 4-23 MUR6040 MUR6040 4-98
MUR120 MUR120 4-23 MUR605CT MUR620CT 4-39
MUR130 MUR140 4-23 MUR610CT MUR620CT 4-39
MUR140 MUR140 4-23 MUR615CT MUR620CT 4-39
MUR150 MUR160 4-23 MUR620CT MUR620CT 4-39
MUR1505 MUR1520 4-71 MURB805 MUR820 4-56
MUR1510 MUR1520 4-71 MUR810 MUR820 4-56
MUR1515 MUR1520 4-71 MURB8100E MUR8100E 4-61
MUR1520 MUR1520 4-71 MUR815 MUR820 4-56
MUR1530 MUR1540 4-71 MUR820 MUR820 4-56
MUR1540 MUR1540 4-7 MUR830 MUR840 4-56
MUR1550 MUR1560 4-71 MUR840 MUR840 4-56
MUR1560 MUR1560 4-71 MUR850 MUR860 4-56
MUR160 MUR160 4-23 MURB860 MUR860 4-56
MUR1605CT | MUR1620CT 4-46 MURB870E MUR8100E 4-61
MUR1605CTR | MUR1620CTR 4-51 MURB880E MUR8100E 4-61
MUR1610CT | MUR1620CT 4-46 MURB90E MUR8100E 4-61
MUR1610CTR | MUR1620CTR 4-51 MURD305 MURD320 4-8
MUR1615CT | MUR1620CT 4-46 MURD310 MURD320 4-8
MUR1615CTR | MUR1620CTR 4-51 MURD315 MURD320 4-8
MUR1620CT | MUR1620CT 4-46 MURD320 MURD320 4-8
MUR1620CTR | MUR1620CTR 4-51 MURD605CT | MURD620CT 4-11
MUR1630CT | MUR1640CT 4-46 MURD610CT | MURD620CT 4-11
MUR1640CT | MUR1640CT 4-46 MURD615CT | MURD620CT 4-11
MUR1650CT | MUR1660CT 4-46 MURD620CT | MURD620CT 4-11
MUR1660CT | MUR1660CT 4-46 MURH840CT | MURH840CT 4-1
MUR170E MUR1100E 4-27 MURH860CT | MURH860CT 4-1
MUR180E MUR1100E 4-27 MURHB840CT | MURHB840CT 4-14
MUR190E MUR1100E 4-27 MURS120T3 MURS120T3 4-2
MUR20005CT | MURP20020CT 4-116 MURS160T3 MURS160T3 4-2
MUR20010CT | MURP20020CT 4-116 MURS320T3 MURS320T3 4-5
MUR20015CT | MURP20020CT 4-116 MURS360T3 MURS360T3 4-5
MUR20020CT [ MURP20020CT 4-116 P600A MR754 5-8
MUR20030CT | MURP20040CT 4-116 P600B MR754 5-8
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P600D MR754 5-8 RGP20J MR856 5-6
P600G MR754 5-8 RGP25A MR852 5-6
P600J MR760 5-8 RGP25B MR852 5-6
P60OK MR760 5-8 RGP25D MR852 5-6
R710XPT MUR3020WT 4-85 RGP25G MR856 5-6
R711 MR4422CT 5-18 RGP25J MR856 5-6
R711A MR4422CTR 5-18 RGP30A MR852 5-6
R711X MUR3020WT 4-85 RGP30B MR852 5-6
R711XPT MUR3020WT 4-85 RGP30D MR852 5-6
R712X MURS3020WT 4-85 RGP30G MR856 5-6
R712XPT MUR3040WT 4-85 RGP30J MR856 5-6
R714X MUR3040WT 4-85 RGP80A MUR820 4-56
R714XPT MUR3020WT 4-85 RGP80B MUR820 4-56
RA2505 MR2504 5-12 RGP80D MUR820 4-56
RA251 MR2504 5-12 RGP80G MUR840 4-56
RA2510 MR2510 5-12 RGP80J MUR860 4-56
RA252 MR2504 5-12 RLO61 1N4001 5-2
RA253 MR2504 5-12 RLO62 1N4002 5-2
RA254 MR2504 5-12 RLO63 1N4003 - 52
RA255 MR2510 5-12 RL064 1N4004 5-2
RA256 MR2510 5-12 RL065 1N4005 5-2
RA258 MR2510 5-12 RL066 1N4006 5-2
RG1A 1N4933 5-3 RLO67 1N4007 5-2
RG1B 1N4934 5-3 RL251 1N5400 5-5
RG1D 1N4935 5-3 RL252 1N5401 5-5
RG1G 1N4936 5-3 RL253 1N5402 5-5
RG1J 1N4937 5-3 RL254 1N5404 5-5
RG2A MR852 5-6 RL255 1N5406 5-5
RG2B MR852 5-6 RL256 1N5406 5-5
RG2D MR852 5-6 RL257 1N5406 5-5
RG2G MR856 5-6 RP300A MR852 5-6
RG2J MR856 5-6 RP300B MR852 5-6
RG3A MR852 5-6 RP300D MR852 5-6
RG3B MR852 5-6 RP300G MR856 5-6
RG3D MR852 5-6 RP300J MR856 5-6
RG3G MR856 5-6 RUD810 MUR1620CT 4-46
RG3J MR856 5-6 RUD815 MUR1620CT 4-46
RG4A MR852 5-6 RUD820 MUR1620CT 4-46
RG4B MiR852 5-6 RURS10 MUR8B20 4-56
RG4D MR852 5-6 RUR815 MUR820 4-56
RG4G MR856 5-6 RUR820 MUR820 4-56
RG4J MR856 5-6 RURD1610 . MUR3020PT 4-90
RGM30A MURS3020PT 4-90 RURD1615 MUR3020PT 4-90
RGM30B MUR3020PT 4-90 RURD1620 MURB3020PT 4-90
RGM30D MURS3020PT 4-90 SB1020 MBR1045 3-86
RGM30G MURS3040PT 4-90 SB1035 MBR1045 3-86
RGP10A 1N4933 5-3 SB1040 MBR1045 3-86
RGP10B 1N4934 5-3 SB1045 MBR1045 3-86
RGP10D 1N4935 5-3 SB120 1N5817 3-38
RGP10G 1N4936 5-3 SB130 1N5818 3-38
RGP10J 1N4937 5-3 SB140 1N5819 3-38
RGP15A MR852 5-6 SB150 MBR160 3-43
RGP15B MR852 5-6 SB160 MBR160 3-43
RGP15D MR852 5-6 SB1620 MBR1545CT 3-64
RGP15G MR856 5-6 SB1630 MBR1545CT 3-64
RGP15J MR856 5-6 SB1640 MBR1545CT 3-64
RGP20A MR852 5-6 SB1645 MBR1545CT 3-64
RGP20B MR852 5-6 SB3020 MBR3045CT 3-178
RGP20D MR852 5-6 SB3030 MBR3045CT 3-178
RGP20G MR856 5-6 SB3040 MBR3045CT 3-178
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SB3045 MBR3045CT 3-178 SBS840T MBR745 3-84
SB320 MBR340 3-53 SBS845T MBR745 3-84
SB330 MBR340 3-53 SBS850T MBR1060 3-90
SB340 MBR340 3-53 SBS860T MBR1060 3-90
SB350 MBR360 3-53 SBT3035 MBR3045CT 3-178
SB360 MBR360 3-53 SBT3040 MBR3045CT 3-178
SB520 1N5823 3-60 SBT3045 MBR3045CT 3-178
SB530 1N5824 3-60 SD241 SD241 3-178
SB540 1N5825 3-60 SD41 SD41 3-144
SB820 MBR745 3-84 SD41 SD41 3-144
SB830 MBR745 3-84 SD41 SD41 3-144
SB840 MBR745 3-84 SD51 SD51 3-156
SB845 MBR745 3-84 SES5001 MUR120 4-23
SB850 MBR1060 3-90 SES5002 MUR120 4-23
SB860 MBR1060 . 3-90 SES5003 MUR120 4-23
SBP1020T MBR1545CT 3-64 SES5301 MUR420 4-31
SBP1030T MBR1545CT 3-64 ' SES5302 MUR420 4-31
SBP1035T MBR1545CT 3-64 SES5303 MUR420 4-31
SBP1040T MBR1545CT 3-64 SES5401 MUR820 4-56
SBP1045T MBR1545CT 3-64 SES5401C MUR1620CT 4-46
SBP1620T MBR1545CT 3-64 SES5402 MUR820 4-56
SBP1630T MBR1545CT 3-64 SES5402C MUR1620CT 4-46
SBP1635T MBR1545CT 3-64 SES5403 MUR820 4-56
SBP1640T MBR1545CT 3-64 SES5403C MUR1620CT 4-46
SBP1645T MBR1545CT 3-64 SES5404 MUR820 4-56
SBR1040 MBR1045 3-86 SES5404C MUR1620CT 4-46
SBR1045 MBR1045 3-86 SES5501 MUR1520 4-71
SBR1050 MBR1060 3-90 SES5502 MUR1520 4-71
SBR1640 MBR1645 3-92 SES5503 MUR1520 4-71
SBR1645 MBR1645 3-92 SES5504 MUR1520 4-71
SBR2520 1N5832 3-152 SI231 MBR3045CT 3-178
SBR2530 1N5833 3-152 Sl232 MBR3045CT 3-178
SBR3035 MBR3545 3-148 SI31 MBR3545 3-148
SBR3045 MBR3545 3-148 SI32 MBR3545 3-148
SBR3540 MBR3545 3-148 SI71 MBR7545 3-172
SBR3545 MBR3545 i 3-148 SR1002 MBR1045 3-86
SBR6025 MBR6045 3-164 SR1003 MBR1045 3-86
SBR8035 MBR8045 3-174 SR1004 MBR1045 3-86
SBR8040 MBR8045 3-174 SR1005 MBR1060 3-90
SBR8040 MBR8045 3-174 SR1006 MBR1060 3-90
SBR8045 MBR8045 . 3-174 SR102 MBR160 3-43
SBR8045 MBR8045 3-174 SR103 MBR160 3-43
SBS1020T MBR1045 3-86 SR104 MBR160 3-43
SBS1030T MBR1045 3-86 SR105 MBR160 3-43
SBS1035T MBR1045 3-86 SR106 MBR160 3-43
SBS1040T MBR1045 3-86 SR1602’ ! MBR1545CT 3-64
SBS1045T MBR1045 3-86 SR1603 MBR1545CT 3-64
SBS1620T MBR1645 3-92 SR1604 MBR1545CT 3-64
SBS1630T MBR1645 3-92 SR302 MBR340 3-53
SBS1635T MBR1645 3-92 SR303 MBR340 3-53
SBS1640T MBR1645 3-92 SR304 MBR340 3-53
SBS1645T MBR1645 3-92 SR305 MBR360 3-53
SBS520T MBR745 3-84 SR306 MBR360 3-53
SBS530T MBR745 3-84 SR802 MBR745 3-84
SBS535T MBR745 3-84 SR803 MBR745 3-84
SBS540T MBR745 3-84 SR804 MBR745 3-84
SBS545T MBR745 3-84 SRP100A 1N4933 5-3
SBS820T MBR745 3-84 SRP100B 1N4934 5-3
SBS830T MBR745 3-84 SRP100D 1N4935 5-3
SBS835T MBR745: 3-84 SRP100G 1N4936 5-3
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SRP100J 1N4937 5-3. USD535+ MBR8045 3-174
SRP300A MR852 5-6 USD545 MBR8045 3-174
SRP300B MR852 5-6 USD550 MBR8045 3-174
SRP300D MR852 5-6 USD620 MBR745 3-84
SRP300G MR856 5-6 UsSD620C MBR1545CT 3-64
SRP300J MR856 o 5-6 USD635 MBR745 3-84
TG26 MUR460 4-31 USD635C MBR1545CT 3-64
TG284 MUR1640CT 4-46 USD640 MBR745 3-84
TG286 MUR1660CT 4-46 USD640C MBR1545CT 3-64
TG288 MUR1660CT 4-46 UsSD645 MBR745 3-84
| TG4 MUR140 4-23 USD645C MBR1545CT 3-64
'|TGe MUR160 4-23 UsD720 MBR1045 3-86
TG84 MUR840 4-56 uUsD720C MBR1545CT 3-64
TG86 MUR860 : 4-56 UsD735 MBR1045 3-86
UES1001 MUR120 - 4-23 UsSD735C MBR1545CT 3-64
UES1002 MUR120. : 4-23 USD740 MBR1045 3-86
UES1003 MUR120 4-23 UsD740C MBR1545CT 3-64
UES1101 MUR120 4-23 USD745 MBR1045 3-86
UES1102 MUR120 4-23 USD745C MBR1545CT © 3-64
UES1103 MUR120 4-23 UsD820 MBR1645 3-92
UES1104 MUR120 4-23 usD835 MBR1645 3-92
UES1105 MUR140 4-23 USD840 MBR1645 3-92
UES1106 MUR140 - 4-23 usDs45 MBR1645 3-92
UES1301 MUR420 4-31 UsD920 MBR1645 3-92
UES1302 MUR420 4-31 USD935 MBR1645 3-92
UES1303 MUR420 4-31 USD940 MBR1645 3-92
UES1304 MUR420 4-31 UsSD945 MBR1645 3-92
UES1401 MUR820 4-56 UT234 i 1N4003 5-2
UES1402 MUR820 4-56 uT235 1N4004 5-2
UES1403 MUR820 4-56 uT236 1N4002 5-2
UES1404 MUR820 4-56 uT237 1N4005 5-2
UES1420 MUR860 4-56 uT238 1N4005 5-2
UES1501 MUR1520 4-71 uT242 1N4003 5-2
UES1502 MUR1520 4-71 UT244 1N4004 5-2
UES1503 MUR1520 4-71 uT245 | 1N4005 5-2
UES1504 MUR1520. 4-71 uT247 1N4005 5-2
UES2401 MUR1620CT 4-46 uUT249 1N4002 5-2
UES2402 MUR1620CT 4-46 uT251 1N4002 5-2-
UES2403 MUR1620CT 4-46 uT252 1N4003 5-2
UES2404 MUR1620CT 4-46 uUT254 1N4004 5-2
UES2601 MUR3020PT 4-90 uT255 1N4005 5-2
UES2602 MURS3020PT 4-90 uT257 1N4005 5-2
UES2603 MUR3020PT 4-90 uT258 1N4006 5-2
UES2604 MUR3020PT 4-90 uT347 1N4007 5-2
UES2605 MUR3040PT 4-90 uUT361 1N4006 5-2
UES2606 MUR3040PT 4-90 uT362 1N4006 5-2
UF4001 MUR120 4-23 UT363 1N4007 5-2
UF4002 MUR120 4-23 UT364 1N4007 5-2
UF4003 MUR120 | 4-23 UTRO1 1N4933 5-3
UF4004 MUR140 4-23 UTRO2 1N4933 5-3
UF5400 MUR420 4-31 UTR10 1N4934 5-3
UF5401 MUR420 4-31 UTR11 1N4934 5-3°
UF5402 MUR420 4-31 UTR12, 1N4934 5-3
usD1120 MBR160 3-43 . UTR20 1N4935 5-3
UsSD1130 MBR160 3-43 UTR21 1N4935 5-3
USD1140 MBR160 3-43 UTR22 1N4935 - 5-3
usD320C MBR3045CT 3-178 UTR2305 MR852 5-6
USD335C MBR3045CT 3-178' UTR2310 MR852 5-6
USD345C MBR3045CT 3-178 UTR2320 MR852 5-6
USD520 MBR8045 3-174 UTR2340 MR856 5-6
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UTR2350 MR856 5-6 VHE1401 MUR820 4-56
UTR2360 MR856 5-6 VHE1402 MUR820 4-56
UTR30 1N4936 5-3 VHE1403 MUR820 4-56
UTR31 1N4936 5-3 VHE1404 MUR820 4-56
UTR32 1N4936 5-3 VHE205 MUR120 4-23
UTR3305 MR852 5-6 VHE210 MUR120 4-23
UTR3310 MR852 5-6 VHE215 MUR120 4-23
UTR3320 MR852 5-6 VHE220 MUR120 4-23
UTR3340 MR856 5-6 VHE2401 MUR1620CT 4-46
UTR3350 MR856 5-6 VHE2402 MUR1620CT 4-46
UTR3360 MR856 5-6 VHE2403 MUR1620CT 4-46
UTR40 1N4936 5-3 VHE2404 MUR1620CT 4-46
UTR41 1N4936 5-3 VHE605 MUR420 4-31
UTR42 1N4936 5-3 VHE610 MUR420 4-31
UTR4305 MR852 5-6 VHE615 MUR420 4-31
UTR4310 MR852 5-6 VHE620 MUR420 4-31
UTR4320 MR852 5-6 VSK1020 MBR1045 3-86
UTR4340 MR852 5-6 VSK1035 MBR1045 3-86
UTR4350 MR856 5-6 VSK1045 MBR1045 3-86
UTR4360 MR856 5-6 VSK12 MBR1545CT 3-64
UTR50 1N4937 5-3 VSK120 1N5817 3-38
UTR51 1N4937 5-3 VSK13 MBR1545CT 3-64
UTR52 1N4937 5-3 VSK130 1N5818 3-38
UTR60 1N4937. 5-3 VSK14 MBR1545CT 3-64
UTR61 1N4937 5-3 VSK140 1N5819 3-38
UTR62 1N4937 5-3 VSK1520 1N5829 3-139
UTX105 1N4933 5-3 VSK1530 1N5830 3-139
UTX110 1N4934 5-3 VSK1540 1N5831 3-139
UTX115 1N4935 5-3 VSK2004 MBRP20060CT 3-182
uTXx120 1N4935 5-3 VSK2020 MBR2045CT 3-69
uTX125 1N4935 5-3 VSK2035 MBR2045CT 3-69
UTX205 1N4933 5-3 VSK2045 MBR2045CT 3-69.
uTx210 1N4934 5-3 VSK2420 MBR2545CT 3-80
uTX215 1N4935 5-3 VSK2435 MBR2545CT 3-80
UTX220 1N4935 5-3 VSK2445 MBR2545CT 3-80
UTX225 1N4935 5-3 VSK3020S MBR3545 3-148
UTX3105 MR852 "~ 5-6 VSK3020T MBR3045CT 3-178
UTX3110 MR852 5-6 VSK3030S MBR3545 3-148
UTX3115 MR852 5-6 VSK3030T MBR3045CT 3-178
UTX3120 MR852 5-6 VSK3040S MBR3545 3-148
UTX4105 MR852 5-6 VSK3040T MBR3045CT 3-178
UTX4110 MR852 5-6 VSK32 MBR3545 3-148
UTX4115 MR852 5-6 VSK320 MBR340 3-53
UTX4120 MR852 5-6 VSK330 MBR340 3-53
V322 1N5402 5-5 VSK340 MBR340 3-53
V324 1N5404 5-5 VSK4020 1N5832 3-152
V326 1N5406 5-5 VSK4030 1N5833 3-152
V330X MR852 5-6 VSK4040 1N5834 3-152
V331X MR852 "5-6 VSK41 SD41 3-144
V332X MR852 5-6 VSK51 SD51 3-156
V334X MR856 5-6 VSK62 MBR745 3-84
V336X MR856 5-6 VSK63 MBR745 3-84
V342 1N5402 5-5 VSK64 MBR745 3-84
V344 1N5404 5-5 VSK920 MBR1545CT 3-64
V346 1N5406 5-5 VSK935 MBR1545CT 3-64
V350X MR852 5-6 VSK945 MBR1545CT 3-64
V351X MR852 5-6
V352X MR852 5-6
V354X MR856 5-6
V356X MR856 5-6

Index and Cross Reference
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Section 2
Selector Guide

In Brief. ..

Continuing investment in research and development for
discrete products has created a rectifier manufacturing
facility that matches the precision and versatility of the most
advanced integrated circuits. As a result, Motorola’s silicon
rectifiers span all high tech applications with quality levels
capable of passing the most stringent environmental tests

". . .including those for automotive under—hood applications.

Product Highlights:

Surface Mount Devices — A major thrust has been the
development and introduction of a broad range of
power rectifiers, Schottky and Ultrafast, 1/2 amp to

25 amp, 15 to 600 volts.

Application Specific Rectifiers —

— MEGAHERTZ ™ series for high frequency power
supplies and power factor correction.

— Schottky rectifiers having lower forward voltage drop
(0.3 to 0.6 volts) for use in low voltage SMPS
outputs and as “OR”ing diodes.

— Automotive transient suppressors.

Ultrafast rectifiers having reverse recovery times as low
as 25 ns to complement the Schottky devices for higher
voltage requirements in high frequency applications.

o A wide variety of package options to match virtually any
potential requirement.

The rectifier selector section that follows has generally
been arranged by package and technology. The individual
tables have been sorted by voltage and current with the
package types for the devices listed shown above each
table. The Application Specific Rectifiers are also includedin
their respective tables.

Motorola’s commitment to Six—Sigma is showing its
worth. Refined processes no longer produce fallout as such
and therefore only Motorola Preferred Devices are listed in
the tables. The non-preferred devices will continue to be
offered, but customers are encouraged to begin designing
using the preferred types.

. : Page
Rectifier Numbering System ...................... 2-2
Application Specific Rectifiers ..................... 2-3
Low VE Schottky .............. . ..o 2-3
MEGAHERTZ ...t 2-3
SCANSWITCH ... oi v 2-3
Automotive Transient Suppressors .............. 2-3
SWITCHMODE™ Rectifiers ....................... 2-4
Surface Mount Schottky ....................... 2-4
Axial Lead Schottky ............... ...l 2-6
TO-220 Type Schottky ................ooov.it. 2-7
TO-218 Types and TO-247 Schottky ............ 2-8
TO-204AA, DO-203AA and DO-203AB
Schottky Metal Packages .................... 2-9
POWERTAP Il and SOT-227B Schottky ........ 2-10
Ultrafast Rectifiers .............. ... 0000, 2-1
Surface Mount Ultrafast ....................... 2-11
Axial Lead Ultrafast .......................... 2-11
TO-220 Type Ultrafast ....................cn 2-12
TO-218 Types and TO-247 Ultrafast ........... 2-13
POWERTAP Il and SOT-227B Ultrafast ........ 2-13
Fast Recovery Rectifiers/General
Purpose Rectifiers ..................... ... 2-14
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RECTIFIER NUMBERING SYSTEM

PART NUMBER KEY XX X XX XX XX X
| l R = REVERSE
PREFIX fe) « V)E{C L=LOW VF
(TYPE DESIGNATOR) (X10 EXCEPT E = ENERGY
F = FULLY ISOLATED SCHOTTKY) SUFEIX
S = SURFACE MT (SMB/SMC)
D - DPAK ~ (DUAL DESIGNATOR)
B = D2PAK

H = MEGAHERTZ

PREFIX KEY MUR = MOTOROLA ULTRA FAST RECTIFIER
MBR = MOTOROLA (SCHOTTKY) BARRIER RECTIFIER
MR = MOTOROLA STANDARD & FAST RECOVERY

SUFFIX KEY CcT CENTER TAP (DUAL) TO-220, TO-3, POWERTAP.

PT = CENTER TAP (DUAL) TO-218 PACKAGE
WT = CENTER TAP (DUAL) TO-247 / TO-3P
EXAMPLE: MUR 30 20 WT
MOTOROLA ULTRAFAST 30AMP 200V CENTER TAP (DUAL) .
TO-247
EXAMPLE: MBR .30 45 WT
MOTOROLA SCHOTTKY 30AMP - - 45V - CENTER TAP (DUAL)
TO-247

Selector Guide Rectifier Device Data
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Application Specific Rectifiers

The focus for Rectifier Products continues to be on mainframe supplies. Our new product thrust is intended to be
Schottky and Ultrafast technologies, with process and more “application specific” than in the past, while continuing
packaging improvements to achieve greater efficiency in high to strive for broad market acceptance.

frequency switching power supplies, and high current

Table 1. Low VF Schottky Rectifiers

State of the art geometry is used in low VF Schottky devices for improved efficiency in low voltage, high frequency switching
power supplies, free—wheeling diodes, polarity protection diodes and “OR"ing diodes.

VE @ Rated Ig .
: lo VRRM and Temperature IR @ Rated VRRM

Device Amps (Voits) Volts (Max) mAmps (Max) _Package Page
MBRO0520LT1 0.5 20 0.33 0.25 SOD-123 3-2
MBRS130LT3 1 30 0.395 1 SMB 3-7
MBRD835L 8 35 0.41 14 DPAK 3-21
MBRD1035CTL 10 35 0.41 6 DPAK —
MBR2030CTL . 20 30 0.48 5 TO-220 3-66
MBRB2535CTL 25 35 0.41 10 D2PAK 3-34
MBR2535CTL 25 35 0.41 5 TO-220 3-78
MBRB2515L 25 16 0.42 15 D2PAK 3-32
MBR2515L 25 15 0.42 15 TO-220 3-77
MBRB3030CTL 30 30 0.58 5 D2PAK —
MBR4015LWT 40 15 0.42 5 TO-247 3~-129
MBR5025L 50 25 0.58 0.5 TO-218 TYPE 3-125
MBR6030L 60 30 0.38 50 DO-203AB 3-160
MBRP20030CTL 200 30 0.39 5 POWERTAP 3-181
MBRP60035CTL 600 35 0.50 10 POWERTAP 3-184

Table 2. MEGAHERTZ Rectifiers

MEGAHERTZ Series — This group of ultrafast rectifiers is designed to provide improved efficiency in very high frequency
switching power supplies and for use in power factor correction circuits.

Maximum
VE @ Rated IR @ Rated
lo VRRM lp and Temp. VRRM trr
Device Amps (Volts) (Volts) (mAmps) (Nanosecond) Page
MURH840CT 8 ‘ 400 1.7 0.01 28 4-41
MURH860CT 8 600 2.0 0.01 28 4-44

Table 3. SCANSWITCH Rectifiers

These ultrafast rectifiers are designed for improved performance in very high resolution monitors and work stations where
forward recovery time (tfy) and high voltage (1200—1500 volts) are primary considerations.

Maximum
o VRRM tr trr VRFM (6)

Device Amps (Volts) (Nanoseconds) (Nanoseconds) .~ (Volts) Page
MUR5150E 5 1500 225 : 175 20 4-54
MURS880E 8 800 — 75 — —
MUR10120E 10 1200 175 175 14 4-65
MUR10150E 10 1500 175 175 16 4-68

Table 4. Automotive Transient Suppressors

Automotive transient suppressors are designed for protection against over-voltage conditions in the auto electrical system
including the “LOAD DUMP” phenomenon that occurs when the battery open circuits while the car is running.

lo VRRM V(BR) Irsm(® T
Device Amps (Volts) (Volts) (Amps) (°C) Page
MR2535L 35 20 24-32 110 175 5-19

(B)VgEN = Maximum Transient Overshoot Voltage.
(M)Time constant = 10 ms, Duty Cycle < 1%, Tg = 25°C.

Devices listed in bold, italic are Motorola preferred devices.

Rectifier Device Data Selector Guide
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SWITCHMODE™ Rectifiers

Schottky power rectifiers with the high speed and low
forward voltage drop characteristic of Schottky’s metal/silicon
junctions are produced with ruggedness and temperature
performance comparable to silicon—junction rectifiers. Ideal
for use in low—voltage, high—frequency power supplies, and as
very fast clamping diodes, these devices feature switching
times less than 10 ns, and are offered in current ranges from
0.5 to 600 amperes, and reverse voltages to 200 volts.

In some current ranges, devices are available with junction
temperature specifications of 125°C, 150°C and 175°C.
Devices with higher TJ ratings can have significantly lower
leakage currents, but higher forward-voltage specifications.
These parameter tradeoffs should be considered when
selecting devices for applications that can be satisfied by more
than one device type number.

Al devices are connected
cathode-to—-heatsink, where applicable.

cathode—to—case or
Contact your

Case 425
SOD-123

Cathode = Notch

Table 5. Surface Mount Schottky Rectifiers

Case 403A
SMB SMC

b 2

Cathode = Notch

Motorola representative for more information.
There are many other standard features in Motorola
Schottky rectifiers that give added performance and reliability.

1. GUARDRINGS were pioneered by Motorola and are
included in all Schottky die for reverse voltage stress
protection from high rates of dv/dt to virtually eliminate the
need for snubber networks. The guardring also operates like
azener and avalanches when subjected to voltage transients.

2. MOLYBDENUM DISCS on both sides of the die mini-
mize fatigue from power cycling in all metal products. Plastic
encapsulated devices have a special solder formulation for
the same purpose.

3. QUALITY CONTROL monitors all critical fabrication
operations and performs selected stress tests to assure
constant processes. Motorola’s commitment to six sigma has
provided significant quality improvement.

Case 403

b

Cathode = Notch

Max VE @ ip
VRRM 1o(1) Ip Rating Tc=25C IESM Ty Max
(Volts) | (Amperes) Condition Device (Volts) (Amperes) (°C) Package Page
20 0.5 T =105°C MBRO520LT1 % 0.310@0.1A 5 125 SOD-123 3-2
0.385@0.5A
30 0.5 T =105°C MBRO0530T1x 0375 @ 0.1 A 5 125 SOD-123 3-4
0430 @0.5A
40 0.5 T =110°C MBRO0540T1x 053@0.5A 20 150 SOD-123 3-6
30 1 T = 120°C MBRS130LT3 0.395@ 1.0A 40 125 SMB 3-7
40 1 TL=115°C MBRS140T3 06@1.0A 40 125 SMB 3-9
100 1 T =120°C MBRS1100T3 0.75@ 1.0A 40 150 SMB 3-11
40 3 TL = 100°C MBRS340T3 0525 @ 3.0A 80 125 SMC 3-13
60 3 T =100°C MBRS360T3 % 074@3.0A 80 125 SMC 3-13

(1) lo is total device current capability.
* New Product

Devices listed in bold, italic are Motorola preferred devices.

Selector Guide
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Case 369A
DPAK
Style 3

3

Case 418B
D2PAK
Style 3

3

Table 5. Surface Mount Schottky Rectifiers (continued)

“CT” Suffix:

1
Non-“CT” Suffix: 3

onl
o

Max VE @ ip
VRRM Io(1) lp Rating Tc=25°C IFsm Ty Max

(Volts) | (Amperes) Condition Device (Volts) (Amperes) (°C) Package Page

40 3 Tc=125°C MBRD340 0.60 @ 3.0A 75 150 DPAK 3-15

60 3 Tc=125°C MBRD360 0.60 @ 3.0A 75 150 DPAK 3-15

40 6 Tc=130°C MBRD640CT 070 @ 3.0A 75 150 DPAK 3-18

60 6 Tc=130°C MBRD660CT 070 @ 3.0A 75 150 DPAK 3-18

35 8 Tc =100°C MBRDB835L 040 @3.0A 100 125 DPAK 3-21
051 @8.0A

35 10 Tc =90°C MBRD1035CTL 049 @ 10A 100 125 DPAK —

45 15 Tc=105°C MBRB1545CT 0.84 @ 15A 150 150 D2PAK 3-24

60 20 Tc=110°C MBRB2060CT 0.95@20A 150 150 D2PAK 3-26

100 20 Tc=110°C MBRB20100CT 0.85@ 10A 150 150 D2PAK 3-28
0.95@20A

200 20 Tc=125°C MBRB20200CT* 10@20A 150 150 D2PAK 3-30

15 25 Tc=90°C MBRB2515Lx 0.45@25A 150 100 D2PAK 3-32

35 25 Tc=110°C MBRB2535CTL 047 @ 125A 150 125 D2PAK 3-34
0.55@ 25A

45 25 Tc =130°C MBRB2545CT 0.82@30A 150 150 D2PAK 3-36

30 30 Tc=115°C MBRB3030CTx 0.51 @ 15A 300 150 D2PAK 3-190
0.62 @ 30 A

30 30 Tc=95C MBRB3030CTL* 0.45@ 15A 150. 125 D?PAK —_

0.51 @ 30A

30 40 Tc=110C MBRB4030x 0.46 @ 20 A 300 150 D2PAK 3-193
0.55 @ 40A

(1) lp is total device current capability.
* New Product

Devices listed in bold, italic are Motorola preferred devices.
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Case 59-04 Case 267-03 Case 60-01
Plastic Plastic Metal
Style 1

Cathode = Polarity Band Cathode = Polarity Band

Table 6. Axial Lead Schottky Rectifiers

‘Max VE @ iF
VRRM lo " " lp Rating Tg=25°C IFsm Ty Max
(Volts) (Amperes) Condition Device (Volts) (Amperes) (°C) Case Page

20 1 Ta =55°C 1N5817 0.45@1.0A 25 125 59-04 3-38
RgJA = 80°C/W ,

30 1 Ta =55°C 1N5818 055@1.0A 25 125 59-04 3-38
RgJa = 80°C/W

40 1 Ta =55°C 1N5819 060@1.0A 25 125 59-04 3-38
RgJA = 80°C/W

60 1 Ta =55°C MBR160 075@ 1.0A 25 150 59-04 3-43
RgJA = 80°C/W

100 1 Ta =120°C MBR1100 079 @ 1.0A 50 150 59-04 3-46
RgJA = 50°C/W Vo

20 3 Ta =76°C 1N5820 0.457 @ 3.0A 80 125 267-03 3-49
RgJA = 28°C/W :

30 ‘ 8 Ta=71°C 1N5821 0.500@ 3.0A 80 125 267-03 3-49
RgJA = 28°C/W :

40 3 - . Ta=61C 1N5822 0.525 @ 3.0 A 80 125 267-03 3-49
RgJA = 28°C/W '

40 3 TA=65°C MBR340 0.600 @ 3.0 A © 80 150 267-03 3-53
RgJA = 28°C/W

60 3 Ta=65°C ‘ MBR360 0.740 @ 3.0A 80 150 267-03 3-53
RgJA = 28°C/W

100 3 Ta = 100°C MBR3100 079 @3.0A 150 150 267-03 3-57
Reya = 28°C/W . . .

20 5 Ta =30°C 1N5823 0.360 @ 5.0 A 500 125 © 60-01 3-60
RgJA = 25°C/W .

30 5 Ta = 40°C 1N5824 0.370 @ 5.0 A 500 125 60-01 3-60
RgJA =25°C/W

40 5 Tpa=45°C 1N5825 0.380 @ 5.0 A 500 125 60-01 3-60
RgyA = 25°C/W

Devices listed in bold, italic are Motorola preferred devices.
Selector Guide Rectifier Device Data
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Case 221B
(TO-220AC)

STYLE 1:
PIN'1. CATHODE
. N/A

\ 4
b 2
3 ANODE
4. CATHODE

1
2,4
3

STYLE6:
PIN 1. ANODE
2. CATHODE
3. ANODE
4. CATHODE

Case 221A-06
(TO-220AB)

O

Case 221E

9

STYLE 1:
PIN 1. CATHODE
2. NIA
3. ANODE

Case

A

1
::]—oz
3
Qs
1 b\

221D

2. CATHODE

TYLE 3:
y PIN 1. ANODE

3. ANODE

Table 7. TO-220 Type Schottky Rectifiers

' Max VE @ i

VRRM lo lo Rating Tc=25°C IFsm Ty Max :

(Volts) (Amperes) Condition Device (Volts) (Amperes) (°C) - Case Page
45 15 Tc=105°C MBR1545CT 0.84 @ 15A - 150 150 221A-06 3-64
30 20 Tc=137°C MBR2030CTL* 052 @ 10 A 150 150 221A-06 3-66

058 @ 20 A
45 20 Tc =135°C MBR2045CT . 084@20A 150 ' 150 221A-06 3-69
60 20 Tc= 133‘?0 MBR2060CT 0.85 @ 10.A 150 150 221A-06. 3-73
095@20A
100 20 Tc=133°C MBR20100CT 0.85@ 10A 150 150 221A-06 3-73
0.95@ 20 A
200 20 Tc=125°C MBR20200CT 10@20A 150 150 221A-06 3-75
15 25 Tc= 90°C MBR2515L x - 045@25A 150 100 221A-06 3-77
35 25 Tc=95°C MBR2535CTL % 055@25A 150 125 221A-06 3-78
45 25 Tc=130°C MBR2545CT 0.82 @30 A 150 150 221A-06 3-80
45 30 Tc=130°C MBR3045ST x 0.76 @ 30 A 150 150 221A-06 3-82
45 7.5 Tc=105°C MBR745 084 @ 15A 150 150 221B 3-84
45 10 Tc=135°C MBR1045 084 @20A 150 150 221B 3-86
60 10 Tc=133°C MBR1060 0.80 @ 10A 150 150 221B 3-90
100 10 Tc=133°C MBR10100 080@ 10A 150 150 221B 3-90
45 16 Tc=125°C MBR1645 063 @ 16 A 150 150 221B 3-92
45 15 Tc =105°C S\ MBRF1545CT x 084 @15A 150 150 ISOLATED 3-94
221D
45 20 Tc=135°C S\ MBRF2045CT % 084 @20 A 150 150 ISOLATED 3-97
221D
60 20 Tc=133°C N\ MBRF2060CT % 095 @20 A 150 150 ISOLATED 3-100
221D
100 20 Tc=133°C N\ MBRF20100CT % 095@ 20 A 150 150 ISOLATED 3-103
221D
200 20 Tc=125°C N\ MBRF20200CT x 1.0@20A 150 150 ISOLATED 3-106
221D
45 25 Tc=125°C S\ MBRF2545CT x 082@25A 150 150 ISOLATED 3-109
221D
45 7.5 Tc =105°C MBRF745 % 084 @ 15A 150 150 ISOLATED 3-112
221E
45 10 Tc =135°C MBRF1045 x 084 @20 A 150 150 ISOLATED 3-115
221E

N Indicates UL Recognized — File #E69369

* New Product

Devices listed in bold, italic are Motorola preferred devices.
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Case 340D Case 340E Case 340F
(TO-218AC) (TO-218) (TO-247)
or
2,4 N .
4 N4 sTYEZ: \ 4 STYLE!: )
8 g Q, PIN 1. ANODE 1 ) N e  ANODE 1
N/ e & Chene ciross
/ 4. CATHODES . CATHODES
(BACK HEATSINK)
1
2 1
3 3
Table 8. TO-218 Types and TO-247 Schottky Rectifiers
Max Vg @ if
VRRM lo o Rating Tc=25°C IFsm Ty Max

(Volts) | (Amperes) Condition Device (Volts) (Amperes) (°C) Case Page

45 30 Tc=105°C MBR3045PT 0.76 @ 30 A 200 150 340D 3-119

45 40 Tc=125°C MBR4045PT 0.70@ 20 A 400 150 340D 3-121
0.80 @ 40 A

45 60 Tc=125°C MBR6045PT x 0.62 @ 30A 500 150 340D 3-123
0.75@60 A

25 50 Tc=125°C MBR5025L x 054 @30A 300 150 340E 3-125
0.62 @ 50 A

45 30 Tc=105°C MBR3045WT 076 @ 30 A 200 150 340F 3-127

15 40 Tc=125°C MBR4015LWT 042@20A 400 150 340F 3-129
* 0.50 @ 40 A

45 40 Tc=125°C MBR4045WT 070 @ 20 A 400 150 340F 3-131
0.80 @ 40A

45 60 Tc=125°C MBR6045WT x 0.62 @ 30A . 500 150 340F 3-133
0.75@ 60 A

* New Product

Devices listed in bold, italic are Motorola preferred devices.

Selector Guide
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Case 56
(DO—203AA)

STYLE 2:

1 PIN 1. ANOI

DE

2. CATHODE (CASE}

Case 257
(DO-203AB)

STYLE2:
PIN 1. ANODE
2. CATHODE (CASE)

Case 11-03
(TO-204AA)

Table 9. TO-204AA (formerly TO-3), DO-203AA and DO-203AB (formerly DO-4 and DO-5) -
Schottky Rectifier Metal Packages DEVICES NOT RECOMMENDED FOR NEW DESIGN

STYLE 4
PIN 1. ANODE #1

. ANODE #2
CASE. COMMON CATHODE

o

Max VE @ ig .
VRRM lo lp Rating Tc=25°C IFsm Ty Max
(Volts) (Amperes) Condition Device (Volts) (Amperes) (°C) Case Page
20 15 Tc=85°C 1N5826 044 @15A 500 125 56 3-135
(VR=4V) )
30 15 Tc=85°C 1N5827 047 @ 15A 500 125 56 3-135
(VR=6VY) :
40 15 Tc=85°C 1N5828 050@15A 500 125 56 3-135
(VR=8Y)
20 25 Tc=85°C 1N5829 044 @25A 800 125 56 3-139
(VR=4V)
30 25 Tc=85°C 1N5830 0.46 @ 25 A 800 125 56 3-139
(VR=6V)
40 25 Tc =85°C 1N5831 048 @ 25 A 800 " 125 56 3-139
(VR=8YV)
30 25 Tc=70°C 1N6095 0.86 @ 785 A 400 125 56 3-144
Tc=70°C
40 25 Tc=70°C 1N6096 0.86 @ 78.5 A 400 125 56 3-144
Tc =70C
45 30 Tc=105°C SD41 055 @785A 600 150 56 3-144
Tc =125°C
45 35 Tc=110°C MBR3545 0.63@35A 600 150 56 3-148
20 40 Tc=75°C 1N5832 0.052 @ 40 A 800 125 . 257 3-152
(VR=4V) '
30 40 Tc=75C 1N5833 0.55 @ 40 A 800 125 257 3-152
(VR=6V)
40 40 Tc=75°C 1N5834 059 @40A 800 125 257 3-152
(VR=8V)
30 50 Tg=70°C 1N6097 0.86 @ 157 A 800 125 257 3-156
Tg=70°C
40 50 Tc=70°C 1N6098 0.86 @ 157 A 800 125 257 3-156
Tc=70°C
30 60 Tc=120°C MBR6030L 0.42 @30A 1000 150 257 3-160
0.48 @ 60 A
45 60 Tc =90°C SD51 0.70 @ 60 A 800 150 257 3-156
45 60 Tc =100°C MBR6045 0.70 @ 60 A 800 150 257 3-164
45 65 Tg =120°C MBR6545 0.78 @ 65 A 800 175 257 3-168
45 75 Tc =90°C MBR7545 0.60 @ 60 A 1000 150 257 3-172
Te=125°C
45 80 Tc=120°C MBR8045 072 @ 80 A 1000 175 257 3-174
45 30 Tc =105°C MBR3045CT 076 @ 30 A 400 150 11-03 3-178
45 30 Tc =105°C SD241 0.60 @ 20 A 400 150 11-03 3-178
Tc =125°C

Devices listed in bold, italic are Motorola preferred devices.
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Case 357C SOT-227B
POWERTAP™

40—j¢—03
Cathode = Mounting Plate
Anode = Terminal STYLE2
Table 10. POWERTAP Il and SOT-227B Schottky Rectifiers
Max VE @ ig o
VRRM 1o lo Rating ' Tc=25°C IFsm Ty Max
(Volts) | (Amperes) Condition Device (Volts) (Amperes) (°C) Case Page
30 200 Tc=125°C MBRP20030CTL*| 0.52 @ 100 A 1500 150 357C 3-181
0.60 @ 200 A
45 200 Tc=125°C MBRP20045CT % 0.78 @ 100 A 1500 175 357C 3-182
60 200 Tc=125°C MBRP20060CT % 0.800 @ 100 A 1500 175 357C 3-182
45 300 Tc =120°C MBRP30045CT x 0.70 @ 150 A 2500 175 357C 3-183
0.82 @ 300 A
60 300 Tc=120°C MBRP30060CT x 0.79 @ 150 A 2500 175 357C 3-183
0.89 @ 300 A
35 600 Tc =100°C MBRP60035CTL x| 0.57 @ 300 A 4000 . 150 357C 3-184
100 80 Tc=125°C MBR240100V % 095 @ 40 A 600 150 SOT-227B | 3-185
i Style 2
60 100 Tc=125°C MBR25060V x 0.65 @ 50 A 800 150 S0T-227B | 3-187
Style 2
45 160 Tc=125°C MBR28045V * 0.80 @ 80 A 900 150 SOT-227B | 3-188
1.0 @ 160 A Style 2

(1) lp is total device current capability.

All POWERTAP devices are being converted to the new, more rugged, POWERTAP II configuration beginning January 1994. Contact your Motorola
representative for more details. '

All SOT-2278B devices have 2500 volts isolation between the heatsink and active elements.

* New Product

Devices listed in bold, italic are Motorola preferred devices.
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Ultrafast Rectifiers

Case 403A Case 403 Case 369A Case 418B :
SMB SMC DPAK D2PAK S 1
Style 3 Style 3 ‘CT” Suffix: s ::]—O 4
4
e 4 1
. Non—“CT” Suffix: 3 4
Cathode = Notch Cathode = Notch 3 T
Table 11. Surface Mount Ultrafast Rectifiers
Max VE @ if
VRRM 10(1) 1o Rating ° ‘ Maxty | Tc=25°C IESM Ty Max
(Volts) | (Amperes) Condition Device (ns) (Volts) (Amperes) (°C) Package Page
200 1 T =155°C MURS120T3 35 0.875 @ 1.0A 40 - 175 SMB 4-2
600 1 TL =150°C MURS160T3 * 75 1.25@1.0A 35 175 SMB 14-2
200 3 T =140°C - |- MURS320T3 . 35 0.875 @ 3.0A-| 75 175 SMC 4-5
600 3 TL=130°C . MURS360T3 75 125@3.0A 75 175 SMC 4-5
200 3 TL ='158°C MURD320 35 0.95@3.0A 75 175 DPAK 4-8
200 6 TL =145°C MURD620CT 35 1.0 @3.0A 63 175 DPAK 4-11
400 8 TL=120°C MURHB840CT 28 22@4.0A 100 175 D2PAK 4-14
200 16 TL=150°C MURB1620CT 35 0.975 @ 8.0'A 100 175 D2PAK 4-17
600 16 TL=150°C ‘ MURB1660CT 60 1.5@8.0A 100 175 D2PAK 4-20
(1) lp is total device current capability.
* New Product
Case 59-04 Case 267-03
Plastic Plastic
Cathode = Polarity Band Cathode = Polarity Band
Table 12. Axial Lead Ultrafast Rectifiers
Max VE @ if
VRRM lo lp Rating Max typ Tc=25°C IFsMm Ty Max .
{Volts) | (Amperes) Condition Device (ns) (Valts) (Amperes) (°C) Case Page
200 1 Ta = 130°C MUR120 25 0875@ 1.0A 35 175 59-04 4-23
RgyA = 50°C/W
400 Ta=120°C. | MUR140 50 125@1.0A 35 175 59-04 4-23
RgJA = 50°C/W
600 1 Ta = 120°C MUR160 50 125@1.0A 35 175 59-04 4-23
RgJa = 50°C/W
1000 1 Ta=95°C MUR1100E 75 1.75@1.0A 35 175 59-04 4-27
RgyA = 50°C/W
200 4 Ta = 80°C MUR420 25 0875 @3.0A 125 175 267-03 4-31
RgJA = 28°C/W
400 4 Ta =40°C MUR440 50 1.25@3.0A 70 175 267-03 —
RgJA = 28°C/W
600 4 TA =40°C MUR460 50 1.25@3.0A 70 175 267-03 4-31
Rgya = 28°C/W
1000 4 Ta=35°C MUR4100E 75 1.75@3.0A 70 175 267-03 4-35
RgyA = 28°C/W

Devices listed in bold, italic are Motorola preferred devices.
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Case 221B
(TO-220AC)

STYLE 1:
PIN 1. CATHODE
2. NA
3. ANODE
4. CATHODE

Case 221A-06
(TO-220AB)

STYLE6:
PIN 1. ANODE
2. CATHODE
3. ANODE
4. CATHODE
1

Case 221E

LE7:

PIN 1. CATHODE
2. ANODE
3. CATHODE
4, ANODE

STYLE 1:
PIN 1. CATHODE
2. NA
3. ANODE

Table 13. TO-220 Type Ultrafast Rectifiers

Case 221D

1
2
3

2

4

3

STYLE 3:
PIN 1. ANODE

) 4

4

2. CATHODE
3. ANODE

Max VE @ iF
VRRM lo lp Rating Max typ Tc=25°C IFsm Ty Max
(Volts) | (Amperes) Condition Device (ns) (Voits) (Amperes) (°C) Case Page
200 6 Tc =130°C MUR620CT 35 0975 @3.0A 75 175 221A-06 4-39
400 8 Tc=120°C MURH840CT 28 20@40A 100 175 221A-06 4-41
600 8 Tc =120°C MURH860CT 35 28@40A 100 175 221A-06 4-44
200 16 Tc =150°C MUR1620CT 35 0975 @8.0A 100 175 221A-06 4-46
200 16 Tc=160°C MUR1620CTR 85 12@8.0A 100 175 221A-06 4-51
400 16 Tc=150°C MUR1640CT 60 1.30 @ 8.0A 100 175 221A-06 4-46
600 16 Tc =150°C MUR1660CT 60 15@80A 100 175 221A-06 4-46
1500 5 Tc=125°C MUR5150E 175 24@50A 100 125 221B 4-54
200 8 Tc =150°C MUR820 35 0975 @8.0A 100 175 221B 4-56
400 8 Tc =150°C MURS840 x 50 1.30 @ 8.0A 100 175 221B 4-56
600 8 Tc =150°C MURB860 x 50 150 @ 8.0A 100 175 221B 4-56
800 8 Tc=175°C MURSS0E 75 180 @8.0A 100 175 221B —
1000 8 Tc =150°C MUR8100E 75 1.80 @ 80A 100 175 221B 4-61
1200 10 Tc=125°C MUR10120E 175 22@6.5A 100 125 221B 4-65
1500 10 Tc=125°C MUR10150E 175 24@65A 100 125 221B 4-68
200 15 Tc =150°C MUR1520 35 1.06 @ 15A 200 175 221B 4-71
400 15 Tc =150°C MUR1540 60 125 @ 15A 150 175 221B 4-71
600 15 Tg =145°C MUR1560 60 150 @ 15A 150 175 221B 4-71
200 8 Tc =150°C MURF820 25 0975 @8.0A 100 150 ISOLATED | 4-76
221E
200 16 Tc=150°C |W: MURF1620CT x 25 0.975 @ 8.0A 100 150 ISOLATED | 4-79
221D
600 16 Tc=150°C [\ MURF1660CT % 50 150 @8.0A 100 150 ISOLATED | 4-82
221D

N Indicates UL Recognized — File #E69369
* New Product

Devices listed in bold, italic are Motorola preferred devices.
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Case 340D Case 340E Case 340F
(TO-218AC) (TO-218) (TO-247)
or
24 N4 STYLE 2: \ 4 STYLE®: !
3 g Q‘ PIN 1. ANODE 1 ) PN oE SN ANoDE
/ 2 CRTHOCES 4. CATHODE 2 GATHODES
/. 4. CATHODES 4. CATHODES
(BACK HEATSINK)
1
A 1
3 3
Table 14. TO-218 Types and TO-247 Ultrafast Rectifiers
Max Vg @ if
VRRM lo lp Rating Max typ Tg=25°C IFsm Ty Max
(Volts) | (Amperes) Condition Device (ns) (Volts) (Amperes) (°C) Case Page
200 30 Tc =145°C MUR3020WT 35 1.056 @ 15A 150 175 340F 4-85
400 30 Tc=145°C MUR3040WT 60 125 @ 15A 150 175 340F 4-85
600 30 Tc =145°C MUR3060WT 60 1.70 @ 15A 150 175 340F 4-85
200 30 Tc =150°C MUR3020PT 35 1.12@15A 200 175 340D 4-90
400 30 Tc =150°C MUR3040PT 60 1.12@ 15A 150 175 340D 4-90
600 30 Tc =145°C MUR3060PT 60 120 @ 15A 150 175 340D 4-90
400 30 Tc=70°C MUR3040 % 100 1.5@30A 300 175 340E 4-95
800 30 Tc=70°C MUR3080 x 110 1.90 @ 30 A 300 175 340E 4-97
400 60 Tc=70°C MUR6040 100 1.50 @ 60 A 600 175 340E 4-98
* New Product
Case 357C SOT-227B
POWERTAP™
1 0—j¢—02 10—i¢—04
Cathode = Mounting Plate 40—i¢—03 20903
Anode = Terminal STYLE 2 STYLE 3
Table 15. POWERTAP Il and SOT-227B Ultrafast Rectifiers
Max Vg @ if
VRRM 1o(1) 10 Rating Maxty | Tg=25°C Igsm | Ty Max
(Volts) | (Amperes) Condition Device (ns) (Volts) (Amperes) | (°C) Case Page
400 60 Tg =60°C BYT230PIV-400M 100 15@30A 200 150 | SOT-227B | 4-100
A Style 3
1000 60 Tc =50°C BYT230PIV-1000M x 165 19@30A 200 150 SOT-227B | 4-104
N Style 3
400 120 Tc=80°C BYT261PIV-400M % 100 1.5 @60A 600 150 SOT-227B | 4-108
|\ Style 2
1000 120 Tc =60°C BYT261PIV-1000M x 170 19@60A 400 150 SOT-227B | 4-112
A Style 2
200 200 Tc =130°C MURP20020CT % 50 1.00 @ 100 A 800 175 357C 4-116
400 200 Tc =100°C MURP20040CT x 50 1.30 @ 100 A 800 175 357C 4-116

(1) lo is total device current capability.

All POWERTAP devices are being converted to the new, more rugged, POWERTAP 1l configuration beginning January 1994. Contact your Motorola representative

for more details.
All SOT-227B devices have 2500 volits isolation between the heatsink and active elements.

A\ Indicates UL Recognized — File #E69369
* New Product

Devices listed in bold, italic are Motorola preferred devices.

Rectifier Device Data
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Fast Recovery Rectifiers/General-Purpose Rectifiers

Axial lead Fast Recovery Rectifiers having maximum switching times of 200 ns and low cost general purpose rectifiers are listed
in the table below.

Case 59-03 Case 267-03 Case 194-04 Case 193-04
Pa;t/c;/ ‘ 7 Plastic Plastic(10)

Cathode = Polarity Band Cathode = Polarity Band Cathode indicated by Cathode = Polarity Band
diode symbol .
Case 221B Case 1-07
(TO-220AC) (TO-204AA)
Metal

\4 STYLE
\ PIN 1. CATHODE STYLE®: STYLE8:
2. NIA PIN 1. ANODE #1 PIN 1. CATHODE #1
3. ANODE 2. ANODE #2 2. CATHODE #2
4. CATHODE CASE. COMMON CATHODE

CASE. COMMON ANODE

3
Table 16. Fast Recovery Rectifiers/General Purpose Rectifiers
Max VF @ iF
VRRM lo lo Rating Tyg=25°C Max typ IFsm Ty Max
(Volts) | (Amperes) Condition Device (Volts) (ns) (Amperes) (°C) Case Page
400 1 TA =75°C 1N4004 11@1.0A — 30 150 59-03(3) 52
1000 1 Ta=75°C 1N4007 1.1@1.0A — 30 150 | 59-03(3) 5-2
200 1 . TA'=75°C 1N4935 12 @3.14A 200 30 150 59-03(3) 5-3
Ty=125°C
600 1 Ta=75°C 1N4937 1.2 @3.14A 200 30 150 59-03(3) 5-3
Ty=125°C ‘
400 3 TL=105°C 1N5404 12@94A | — 200 150 267-03 5-5
600 3 TL=105°C 1N5406 12@94A - 200 150 267-03 5-5
200 3 Ta=80°C(8) | MRss52 1.25@3.0A 200 100 150 267-03 5-6
600 3 Ta = 80°C(8) MR856 125 @3.0A 200 100 150 267-03 5-6
" 400 6 Ta =60°C MR754 125 @ 100 A — 400 175 194-04 5-8
RgJA = 25°C/W
1000 6 Ta = 60°C MR760 1.25 @ 100 A — 400 175 194-04 5-8
RgyA = 25°C/W !
400 25 Tc =150°C MR2504 118 @ 785 A - 400 175 193-04 5-12
1000 - 25 Tc =150°C MR2510 118 @ 785 A — 400 175 193-04 5-12
100 30 Tc=125°C MR4422CTR 12@15A — 400 150 1-07 5-18
Style 8
100 30 Tc=125°C MR4422CT 12@15A — 400 150 1-07 5-18
Style 9
20 35 Tg = 150°C MR2535L(11) | 1.1 @ 100 A — 400 175 194-04 5-19
(8) Package Size: 0.120” max diameter by 0.260” length.
(8) Must be derated for reverse power dissipation. See data sheet.
(10) Request data sheet for mounting information.
(11) Overvoltage Transient Suppressor: 24 —32 volts avalanche voltage.
Devices listed in bold, italic are Motorola preferred devices.
Selector Guide Rectifier Device Data
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Surface Mount

Schottky Power Rectifier
Plastic SOD-123 Package

The Schottky Power Rectifier employs the Schottky Barrier principle with a
barrier metal that produces optimal forward voltage drop-reverse current
tradeoff. Ideally suited for low voltage, high frequency rectification, or as free
wheeling and polarity protection diodes in surface mount applications where
compact size and weight are critical to the system. This package provides an
alternative to the leadless 34 MELF style package. These state—of-the—art
devices have the following features:

e Guardring for Stress Protection

e Very Low Forward Voltage (0.38 V Max @ 0.5 A, 25°C)

e 125°C Operating Junction Temperature

¢ Epoxy Meets UL94, VO at 1/8”

¢ Package Designed for Optimal Automated Board Assembly

Mechanical Characteristics

MBRO520LT1
MBRO520LT3

Motorola Preferred Devices

SCHOTTKY BARRIER
RECTIFIER
0.5 AMPERES
20 VOLTS

CASE 425-04, Style 1

¢ Reel Options: MBR0520LT1 = 3,000 per 7” reel/8 mm tape. SOD-123
MBRO0520LT3 = 10,000 per 13” reel/8 mm tape.
e Device Marking: B2
o Polarity Designator: Cathode Band
e Weight: 11.7 mg (approximately)
e Case: Epoxy, Molded
* Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily Solderable
o Lead and Mounting Surface Temperature for Soldering Purposes: 260°C Max. for 10 Seconds
MAXIMUM RATINGS
Rating Symbol Value Unit
Peak Repetitive Reverse Voltage VRRM 20 Volts
Working Peak Reverse Voltage VRWM
DC Blocking Voltage VR
Average Rectified Forward Current (Rated VR) T|_ = 90°C IF(AV) 0.5 Amps
Non-repetitive Peak Surge Current IFsm 5.5 Amps
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)
Storage Temperature Tstg —6510 +125 °C
Operating Junction Temperature Ty -651t0 +125 °C
Voltage Rate of Change (Rated VR) dv/dt 1000 V/us
THERMAL CHARACTERISTICS
Thermal Resistance — Junction to Ambient (1) RoJA 340 °C/W
Thermal Resistance — Junction to Lead ReJL 150 °C/W
ELECTRICAL CHARACTERISTICS
Maximum Instantaneous Forward Voltage (2) VE Ty=25°C | Ty=100°C Volts
(iF = 0.1 Amps) 0.300 0.220
(iF = 0.5 Amps) 0.385 0.330
Maximum Instantaneous Reverse Current (2) IR Ty=25°C | Ty=100"C mA
(VR=10V) 75 pA 5mA
(Rated dc Voltage = 20 V) 250 pA 8mA -

(1) FR—4 or FR-5 = 3.5 x 1.5 inches using the Motorola minimum recommended footprint.
(2) Pulse Test: Pulse Width = 300 ps, Duty Cycle < 2%.

Preferred devices are Motorola recommended choices for future use and best overall value.

Rev 2
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Surface Mount

Schottky Power Rectifier
Plastic SOD-123 Package

. using the Schottky Barrier principle with a large area metal—-to—silicon power
diode. Ideally suited for low voltage, high frequency rectification or as free
wheeling and polarity protection diodes in surface mount applications where
compact size and weight are critical to the system. This package also provides
an easy to work with alternative to leadless 34 package style. These

state—of-the—art devices have the following features:

e Guardring for Stress Protection

e Low Forward Voltage

e 125°C Operating Junction Temperature

o Epoxy Meets UL94, VO at 1/8”

¢ Package Designed for Optimal Automated Board Assembly
Mechanical Characteristics

« Reel Options: MBR0530T1 = 3,000 per 7” reel/8 mm tape

MBRO530T1
MBRO530T3

Motorola Preferred Devices

SCHOTTKY BARRIER
RECTIFIER
0.5 AMPERES
30 VOLTS

MBRO0530T3 = 10,000 per 13” reel/8 mm tape CASE 425-04
. . SOD-123
e Device Marking: B3
o - Polarity Designator: Cathode Band
¢ Weight: 11.7 mg (approximately)
¢ Case: Epoxy, Molided
o Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily Solderable
¢ Lead and Mounting Surface Temperature for Soldering Purposes: 260°C Max. for 10 Seconds
MAXIMUM RATINGS
Rating Symbol Value . Unit
Peak Repetitive Reverse Voltage VRRM 30 Volts
Working Peak Reverse Voltage VRWM
DC Blocking Voltage VR~
Average Rectified Forward Current (Rated VR) T|_ = 100°C IF(AV) . 05 Amps
Non-repetitive Peak Surge Current IFsm 5.5 Amps
(Surge applied at rated load conditions halfwave, single phase, 60 Hz) :
Storage Temperature Tstg —-65t0 +125 °C
Operating Junction Temperature Ty -651t0 +125 °C
Voltage Rate of Change (Rated VR) dv/dt 1000 Vius
THERMAL CHARACTERISTICS :
Thermal Resistance — Junction to Ambient (1) RgJA 340° °CW
Thermal Resistance — Junction to Lead (1) RoJL 150 ! °C/W
ELECTRICAL CHARACTERISTICS
Maximum Instantaneous Forward Voltage (2) VE Volts
(ie = 0.1 Amps, Ty = 25°C) 0.375
(iF = 0.5 Amps, Ty=25°C) 0.43
Maximum Instantaneous Reverse Current (2) IR nA
(Rated dc Voltage, T¢ = 25°C) 130
(VR=15V, Tg = 25°C) 20

(1) FR—4 or FR-5 = 3.5 x 1.5 inches using the Motorola minimum recommended footpnm

(2) Pulse Test: Pulse Width = 300 ps, Duty Cycle < 2%

Preferred devices are Motorola recommended choices for future use and best overall value.

Rev 1
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Surface Mount "M“Eﬁggﬁgg

Schottky Power Rectifier HoorlaPrfrrd Deices
Plastic SOD-123 Package

... using the Schottky Barrier principle with a large area metal-to~silicon power SCHOTTKY BARRIER
diode. Ideally suited for low voltage, high frequency rectification or as free RECTIFIER
wheeling and polarity protection diodes in surface mount applications where 0.5 AMPERES
compact size and weight are critical to the system. This package also provides 40 VOLTS

an easy to work with alternative to leadless 34 package style. These

state—of-the—art devices have the following features:

o Guardring for Stress Protection

e Low Forward Voltage

e 150°C Operating Junction Temperature

e Epoxy Meets UL94, VO at 1/8”

¢ Package Designed for Optimal Automated Board Assembly
Mechanical Characteristics

¢ Reel Options: MBR0540T1 = 3,000 per 7” reel/8 mm tape

MBRO540T3 = 10,000 per 13” reel/8 mm tape c‘}s%ED‘f‘;;"“
o Device Marking: B4
¢ Polarity Designator: Cathode Band
* Weight: 11.7 mg (approximately)
e Case: Epoxy, Molded
o Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily Solderable
¢ Lead and Mounting Surface Temperature for Soldering Purposes: 260°C Max. for 10 Seconds
MAXIMUM RATINGS
Rating Symbol Value Unit
Peak Repetitive Reverse Voltage VRRM 40 Volts
Working Peak Reverse Voltage VRWM
DC Blocking Voltage VR
Average Rectified Forward Current (Rated VR) T|_ = 100°C IF(AV) 0.5 Amps
Non-repetitive Peak Surge Current IFSMm 5.5 Amps
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)
Storage Temperature Tstg ~65to +150 °C
Operating Junction Temperature Ty —65to +150 °C
Voltage Rate of Change (Rated VR) dv/dt 1000 Vius
THERMAL CHARACTERISTICS
Thermal Resistance — Junction to Ambient (1) RoJA 340 °C/W
Thermal Resistance — Junction to Lead (1) ReJyL 150 °C/W
ELECTRICAL CHARACTERISTICS
Maximum Instantaneous Forward Voltage (2) VE 0.51 Volts
(iF = 0.5 Amps, T = 25°C)
Maximum Instantaneous Reverse Current (2) IR HA
(Rated dc Voltage, T¢ = 25°C) 20
(VR =20V, Tg = 25°C) ) 10

(1) FR—4 or FR-5 = 3.5 x 1.5 inches using the Motorola minimum recommended footprint.
(2) Pulse Test: Pulse Width = 300 ps, Duty Cycle <2%.

Preferred devices are Motorola recommended choices for future use and best overall value.

Rev 1
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Designer’s™ Data Sheet
Schottky Power Rectifier
Surface Mount Power Package

MBRS130LT3

Motorola Preferred Device

... Employs 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 overlay contact. Ideally suited for low voltage, high frequency rectification,
or as free wheeling and polarity protection diodes, in surface mount applications
where compact size and weight are critical to the system.

Very Low Forward Voltage Drop (0.395 Volts Max @ 1.0 A, TJ = 25°C)

SCHOTTKY BARRIER
- RECTIFIER
1.0 AMPERE
30 VOLTS

Small Compact Surface Mountable Package with J-Bend Leads

Highly Stable Oxide Passivated Junction
Guardring for Stress Protection

Mechanical Characteristics

e Case: Epoxy, Molded

e Weight: 95 mg (approximately)

o Finish: All External Surfaces Corrosion Resistant and Terminal Leads
are Readily Solderable

Lead and Mounting Surface Temperature for Soldering Purposes:
260°C Max. for 10 Seconds

*

) ; . CASE 403A-03
o Shipped in 12 mm Tape and Reel, 2500 units per reel
e Polarity: Notch in Plastic Body Indicates Cathode Lead
o Marking: B130
MAXIMUM RATINGS
. Rating Symbol Value Unit
Peak Repetitive Reverse Voltage VRRM 30 Volts
Working Peak Reverse Voltage VRWM
DC Blocking Voltage VR
Average Rectified Forward Current T =120°C IF(AV) 1.0 Amps
TL=110°C 2.0
Nonrepetitive Peak Surge Current IFsm 40 Amps
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)
Operating Junction Temperature Ty —-65to0 +125 °C
THERMAL CHARACTERISTICS
Thermal Resistance — Junction to Lead RoJL 12 °C/W
(TL =25°C)
ELECTRICAL CHARACTERISTICS
Maximum Instantaneous Forward Voltage (1) VE Volts
(iF=1.0A, Ty=25°C) 0.395
(iF=2.0A,Ty=25C) 0.445
Maximum Instantaneous Reverse Current (1) IR mA
(Rated dc Voltage, Ty = 25°C) 1.0
(Rated dc Voltage, T = 100°C) 10

(1) Pulse Test: Pulse Width = 300 ps, Duty Cycle < 2%.

Designer’s Data for “Worst Case” Conditions — The Designer’s Data Sheet permits the design of most circuits entirely from the information presented. Limit

curves — representing boundaries on device characteristics — are given to facilitate “worst case” design.

Preferred devices are Motorola recommended choices for future use and best overall value.

Rev 1
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MOTOROLA

m SEMICONDUCTOR —
TECHNICAL DATA

Surface Mount MBRS140T3
Schottky Power Rectifier

Motorola Preferred Device
... 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 . :
overlay contact. Ideally suited for low voltage, high frequency rectification, or as free wheeling SCHOTTKY BARRIER
and polarity protection diodes in surface mount applications where compact size and weight are RECTIFIERS
critical to the system. 1.0 AMPERE
i 40 VOLTS

» Small Compact Surface Mountable Package with J-Bend Leads

e Rectangular Package for Automated Handling

» Highly Stable Oxide Passivated Junction

¢ Very Low Forward Voltage Drop (0.55 Volts Max @ 1.0 A, Ty = 25°C)

« Excellent Ability to Withstand Reverse Avalanche Energy Transients

o Guardring for Stress Protection

Mechanical Characteristics:

e Case: Epoxy, Molded

o Weight: 95 mg (approximately)

o Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily
Solderable CASE 403A-03

o Lead and Mounting Surface Temperature for Soldering Purposes: 260°C Max. for
10 Seconds

¢ Shipped in 12 mm Tape and Reel, 2500 units per reel

Polarity: Notch in Plastic Body Indicates Cathode Lead

Marking: B140

MAXIMUM RATINGS

Rating Symbol Value Unit
Peak Repetitive Reverse Voltage VRRM 40 Volts
Working Peak Reverse Voltage ! VRWM
DC Blocking Voitage VR
Average Rectified Forward Current L TL=15C . IF(AV) 1 Amps
Nonrepetitive Peak Surge Current e IFsm 40 Amps
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)
Operating Junction Temperature Ty —65 to +125 °C
THERMAL CHARACTERISTICS
Thermal Resistance — Junction to Lead ReJL 12 °C/W
(TL =25°C)
ELECTRICAL CHARACTERISTICS . !
Maximum Instantaneous Forward Voltage (1) i VE 0.6 Volts
(iF=1.0A,Ty=25C)
Maximum Instantaneous Reverse Current (1) iR mA
(Rated dc Voltage, Ty = 25°C) : 1.0
(Rated dc Voltage, T = 100°C) . 10

(1) Pulse Test: Pulse Width =300 s, Duty Cycle < 2.0%.
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MOTOROLA

SEMICONDUCTO R 5050
TECHNICAL DATA

Designer’s™ Data Sheet | MBRS1100T3

Schottky Power Rectifier
Surface Mount Power Package

Motorola Preferred Device

Schottky Power Rectifiers employ the use of the Schottky Barrier principle in a large area

metal-to-silicon power diode. State-of-the-art geometry features epitaxial construction with oxide SCHOTTKY BARRIER
passivation and metal overlay contact. Ideally suited for low voltage, high frequency rectification, RECTIFIER

or as free wheeling and polarity protection diodes, in surface mount applications where compact 1.0 AMPERE

size and weight are critical to the system. These state-of-the-art devices have the following 100 VOLTS
features: . :

® Small Compact Surface Mountable Package with J-Bend Leads
e Rectangular Package for Automated Handling
¢ Highly Stable Oxide Passivated Junction
o High Blocking Voltage — 100 Volts .

e 150°C Operating Junction Temperature ! Q
. ® Guardring for Stress Protection

Mechanical Characteristics
e Case: Epoxy, Molded

e Weight: 95 mg (approximately) CASE 403A-03
e Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily Solderable
¢ Lead and Mounting Surface Temperature for Soldering Purposes: 260°C Max. for 10 Seconds
e Shipped in 12 mm Tape and Reel, 2500 units per reel
e Polarity: Notch in Plastic Body Indicates Cathode Lead
e Marking: B110
MAXIMUM RATINGS ,
Rating Symbol Value Unit
Peak Repetitive Reverse Voltage VRRM 100 Volts
Working Peak Reverse Voltage VRWM
DC Blocking Voltage ; VR
Average Rectified Forward Current TL=120°C IF(AV) 1.0 Amps
TL =100°C 2.0
Non-repetitive Peak Surge Current IFsm 50 Amps
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)
Operating Junction Temperature Ty —65to +150 °C
Voltage Rate of Change dv/dt 10 V/ns
THERMAL CHARACTERISTICS
Thermal Resistance — Junction to Lead ReJL 22 °C/W
(TL =25°C)
ELECTRICAL CHARACTERISTICS
Maximum Instantaneous Forward Voltage (1) VF 0.75 Volts
(iF=1.0A,Ty=25°C)
Maximum Instantaneous Reverse Current (1) ' iR mA
(Rated dc Voltage, T = 25°C) ‘ 0.5
(Rated dc Voltage, T = 100°C) 5.0

(1) Pulse Test: Pulse Width = 300 us, Duty Cycle <2%
Preferred devices are Motorola recommended choices for future use and best overall value.

Designer’s Data for “Worst Case” Conditions — The Designer’s Data Sheet permits the design of most circuits entirely from the information presented. Limit curves — representing boundaries on
device characteristics — are given to facilitate “worst case” design.
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MBRS1100T3
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MOTOROLA

E SEMICONDU C T O R 1500000000000
TECHNICAL DATA

MBRS340T3
Surface Mount ManaegTa

Schottky Power Rectifier

.. ~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

Motorola Preferred Device

overlay contact. Ideally suited for low voltage; high frequency rectification, or as free wheeling . SCHOTTKY BARRIER
and polarity protection diodes, in surface mount applications where compact size and weight are RECTIFIERS
critical to. the system. i ' 3.0 AMPERES

Small Compact Surface Mountable Package with J-Bend Leads 40,60 VOLTS

L]
» Rectangular Package for Automated Handling

¢ Highly Stable Oxide Passivated Junction

* Very Low Forward Voltage Drop (0.5 Volts Max @ 3.0 A, Ty = 25°C)
L]

L]

Excellent Ability to Withstand Reverse Avalanche Energy Transients
Guardring for Stress Protection

Mechanical Characteristics:

e Case: Epoxy, Molded

* Weight: 217 mg (approximately)

o Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily
Solderable © CASE 403-03

o Lead and Mounting Surface Temperature for Soldering Purposes: 260°C Max. for
10 Seconds

* Shipped in 16 mm Tape and Reel, 2500 units per reel

o Polarity: Notch in Plastic Body Indicates Cathode Lead

e Marking: B34, B36

MAXIMUM RATINGS

Rating . Symbol MBRS340T3 MBRS360T3 Unit
Peak Repetitive Reverse Voltage VRRM 40 60 Volts
Working Peak Reverse Voltage VRWM
DC Blocking Voltage VR )
Average Rectified Forward Current IF(AV) 3.0 @ T =100°C Amps
4.0@ T =90°C
Nonrepetitive Peak Surge Current IFsm 80 Amps
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)
Operating Junction Temperature Ty —65to +125 °C
THERMAL CHARACTERISTICS
[ Thermal Resistance — Junction to Lead I ReJL 11 1 °C/W
ELECTRICAL CHARACTERISTICS
Maximum Instantaneous Forward Voltage (1) VF Volts
(iF=3.0A, Ty=25°C) 0.525 0.740
Maximum Instantaneous Reverse Current (1) IR mA
(Rated dc Voltage, Ty = 25°C) 2.0 0.5
(Rated dc Voltage, T, = 100°C) 20 20

(1) Pulse Test: Pulse Width = 300 us, Duty Cycle < 2.0%.
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MOTOROLA
B SEMICONDUCTOR /555
TECHNICAL DATA

SWITCHMODE Power Rectifiers MBRD320

MBRD330
DPAK Surface Mount Package MBRD340

... designed for use as output rectifiers, free wheeling, protection and steering diodes in

switching power supplies, inverters-and other inductive switching circuits. These M BRD350
state-of-the-art devices have the following features:
* Extremely Fast Switching MBRD360
o Extremely Low Forward Drop
o Platinum Barrier with Avalanche Guardrings MBRD320, MBRD340 and MBRDIGO are
 Guaranteed Reverse Avalanche ’ Motarola Proferred Devices
ical Ch teristics:

Mechar-uca Characteristics SCHOTTKY BARRIER
e Case: Epoxy, Molded RECTIFIERS
o Weight: 0.4 gram (approximately) AMPERES
¢ Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily 3

Solderable 20 TO 60 VOLTS
o Lead and Mounting Surface Temperature for Soldering Purposes: 260°C Max. for 10

Seconds

* Shipped 75 units per plastic tube

¢ Available in 16 mm Tape and Reel, 2500 units per reel, by adding a “T4” suffix to the part 4
number ¢

» Marking: B320, B330, B340, B350, B360 185

i | 202

CASE 369A-13

3 o PLASTIC
MAXIMUM RATINGS
MBRD
Rating Symbol Unit
320 | 330 | 340 | 350 | 360
Peak Repetitive Reverse Voltage VRRM 20 30 40 50 60 | Volts
Working Peak Reverse Voltage VRWM
DC Blocking Voltage VR
Average Rectified Forward Current (T¢c = +125°C, Rated VR) IF(AV) 3 Amps
Peak Repetitive Forward Current, Tc = +125°C IFRM 6 Amps
(Rated VR, Square Wave, 20 kHz)
Nonrepetitive Peak Surge Current IFsm 75 Amps
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)
Peak Repetitive Reverse Surge Current (2 us, 1 kHz) IRRM 1 Amp
Operating Junction Temperature Ty —-65to +150 °C
Storage Temperature Tstg —65to +175 °C
Voltage Rate of Change (Rated VR) dv/dt 10000 Vips
THERMAL CHARACTERISTICS
Maximum Thermal Resistance, Junction to Case ReJc 6 °CW
Maximum Thermal Resistance, Junction to Ambient (1) RoJA 80 °CW
ELECTRICAL CHARACTERISTICS
Maximum Instantaneous Forward Voltage (2) VF Volts
iF = 3Amps, Tc = +25°C 0.6
iF = 3Amps, Tc = +125°C 0.45
iF = 6 Amps, Tc = +26°C 0.7
iF = 6 Amps, T = +125°C 0.625
Maximum Instantaneous Reverse Current (2) iR mA
(Rated dc Voltage, Tc = +25°C) 0.2 :
(Rated dc Voltage, Tc = +125°C) 20

(1) Rating applies when surface mounted on the minimum pad size recommended.
(2) Pulse Test: Pulse Width = 300 us, Duty Cycle < 2%.

Preferred devices are Motorola recommended choices for future use and best overall value.
Rev 1
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MBRD320, MBRD330, MBRD340, MBRD350, MBRD360

TYPICAL CHARACTERISTICS
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MBRD320, MBRD330, MBRD340, MBRD350, MBRD360
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MOTOROLA
B SEMICONDUCTOR
TECHNICAL DATA

SWITCHMODE Power Rectifiers MBRD620CT
DPAK Surface Mount Package MBRDG630CT

... in switching power supplies, inverters and as free wheeling diodes, these state-of-the-art MBRD64OCT
devices have the following features: ‘

o Extremely Fast Switching MBRDSSOCT
o Extremely Low Forward Drop MBRDGGOCT
L]

L]

Platinum Barrier with Avalanche Guardrings

Guaranteed Reverse Avalanche MBRD620CT, MBRD640CT and MBRD660CT are

Mechanical Characteristics: ' Motorola Preferred Devices
s Case: Epoxy, Molded
e Weight: 0.4 gram (approximately) SCHOTTKY BARRIER
o Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily RECTIFIERS

Solderable 6 AMPERES
¢ Lead and Mounting Surface Temperature for Soldering Purposes: 260°C Max. for 10 20 TO 60 VOLTS

Seconds

* Shipped 75 units per plastic tube
Available in 16 mm Tape and Reel, 2500 units per reel, by adding a “T4” suffix to the part

number 4
e Marking: B620T, B630T, B640T, B650T, B660T 1 1
4 3
3 CASE 369A-13
PLASTIC
MAXIMUM RATINGS
MBRD
Rating Symbol Unit
620CT | 630CT | 640CT | 650CT | 660CT
Peak Repetitive Reverse Voltage VRRM 20 30 40 50 60 Volts
Working Peak Reverse Voltage VRWM
DC Blocking Voltage VR
Average Rectified Forward Current Per Diode IF(AV) 3 Amps
Tc = 130°C (Rated VR) Per Device 6
Peak Repetitive Forward Current, Tc = 130°C IFRM 6 Amps
(Rated VR, Square Wave, 20 kHz) Per Diode :
Nonrepetitive Peak Surge Current IFsm 75 Amps
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)
Peak Repetitive Reverse Surge Current (2 us, 1 kHz) IRRM 1 Amp
Operating Junction Temperature Ty —65to +150 °C
Storage Temperature Tstg —65to +175 °C
Voltage Rate of Change (Rated VR) dv/dt 10000 Vius
THERMAL CHARACTERISTICS PER DIODE
Maximum Thermal Resistance, Junction to Case RoJc 6 °CW
Maximum Thermal Resistance, Junction to Ambient (1) RgyA 80 °CW
ELECTRICAL CHARACTERISTICS PER DIODE
Maximum Instantaneous Forward Voltage (2) VF Volts
iF = 3 Amps, Tc = 25°C 0.7
iF = 3 Amps, T¢ = 125°C 0.65
iF = 6 Amps, T¢c = 25°C 0.9
iF = 6 Amps, Tc = 125°C 0.85
Maximum Instantaneous Reverse Current (2) iR mA
(Rated dc Voltage, Tc = 25°C) 0.1
(Rated dc Voltage, Tc = 125°C) 15
(1) Rating applies when surface d on the minii 1 pad size recor ded

(2) Pulse Test: Puise Width = 300 us, Duty Cycle < 2%.
Preferred devices are Motorola recommended choices for future use and best overall value.
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MBRD620CT, MBRD630CT, MBRD640CT, MBRD650CT, MBRD660CT

TYPICAL CHARACTERISTICS
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MBRD620CT, MBRD630CT, MBRD640CT, MBRD650CT, MBRD660CT
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

SWITCHMODE™ Power Rectifier
DPAK Surface Mount Package

This SWITCHMODE power rectifier which uses the Schottky Barrier principle
with a proprietary barrier metal, is designed for use as output rectifiers, free
wheeling, protection and steering diodes in switching power supplies, inverters
and other inductive switching circuits. This state of the art device has the following
features: 5 :
e Low Forward Voltage
e 125°C Operating Junction Temperature
e Epoxy Meets UL94, VO at 1/8”

e Guaranteed Reverse Avalanche
o Compact Size ’

e Lead Formed for Surface Mount
Mechanical Characteristics

e Case: Epoxy, Molded

* Weight: 0.4 gram (approximately)

o Finish: All.External Surfaces Corrosion Resistant and Terminal Leads are
Readily Solderable

¢ Lead and Mounting Surface Temperature for Soldering Purposes: 260°C Max.
for 10 Seconds

e Shipped 75 units per plastic tube

e Available in 16 mm Tape and Reel, 2500 units per 13" reel, by adding a “T4”
suffix to the part number

o Marking: B835L
MAXIMUM RATINGS

MBRDS835L

Motorola Preferred Device

SCHOTTKY BARRIER
RECTIFIER
8 AMPERES
35 VOLTS

,
D—H—M
3

3

CASE 369A-13
DPAK PLASTIC, STYLE 3

Rating Symbol Value Unit
Peak Repetitive Reverse Voltage VRRM 35 Volts .
Working Peak Reverse Voltage VRWM
DC Blocking Voltage VR
Average Rectified Forward Current 'F(AV) : 8 |- Amps
(At Rated VR) T = +88°C
Peak Repetitive Forward Current IFRM 16 Amps
(At Rated VR, Square Wave, 20 kHz) Tc = +80°C
Non-Repetitive Peak Surge Current IFsm 75 Amps
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)
Repetitive Avalanche Current IAR 2 Amps
(Current Decaying Linearly:to Zero in 1 us, Frequency Limited by Tymax)
Storage Temperature Tstg —651t0 +150 °C
Operating Junction Temperature Ty —65to +125 °C
Voltage Rate of Change (Rated VR) dv/dt 10,000 Vius
THERMAL CHARACTERISTICS
Thermal Resistance — Junction to Case ReJc 6 °C/W
Thermal Resistance — Junction to Ambient(1) RoJA 80 °C/W
ELECTRICAL CHARACTERISTICS
Maximum Instantaneous Forward Voltage(2)  (ir = 8 Amps, TG = +25°C) VE 0.51 Volts
(iF = 8 Amps, Tg = +125°C) 0.41
Maximum Instantaneous Reverse Current(2) (Rated dc Voltage, Tg = +25°C) IR 1.4 mA
(Rated dc Voltage, T¢ = +100°C) 35
(1) Rating applies when surface mounted on the minimum pad size recommended.
(2) Pulse Test: Pulse Width = 300 us, Duty Cycle < 2%.
Preferred devices are Motorola recommended choices for future use and best overall value.
Rev 1
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TYPICAL CHARACTERISTICS
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MBRD835L

TYPICAL CHARACTERISTICS
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Designer’s™ Data Sheet

SWITCHMODE™ Power Rectifier
D2PAK Surface Mount Power Package

The D2PAK Power Rectifier employs the Schottky Barrier principle

MBRB1545CT

Motorola Preferred Device

SCHOTTKY BARRIER

with a platinum barrier metal. These state-of-the-art devices have the ‘RECTIFIER
following features: ' 15 AMPERES
) . 45 VOLTS
o Center-Tap Configuration
o Guardring for Stress Protection
e Low Forward Voltage ,
e 150°C Operating Junction Temperature
e Epoxy Meets UL94, VO at 1/8” 4
e Guaranteed Reverse Avalanche 1 o—Ppt—
e Short Heat Sink Tab Manufactured — Not Sheared! ] 4 1
e Similar in Size to the Industry Standard TO-220 Package 3
Mechanical Characteristics 3 o—p— CASE 418B-01
¢ Case: Epoxy, Molded D2PAK
e Weight: 1.7 grams (approximately)
¢ Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily Solderable
¢ Lead and Mounting Surface Temperature for Soldering Purposes: 260°C Max. for 10 Seconds
e Shipped 50 units per plastic tube
e Available in 24 mm Tape and Reel, 800 units per 13” reel by adding a “T4” suffix to the part number
e Marking: B1545T . ' '
MAXIMUM RATINGS, PER LEG
: Rating - Symbol Value Unit
Peak Repetitive Reverse Voltage VRRM 45 Volts
Working Peak Reverse Voltage VRWM
DC Blocking Voltage ‘ VR
Average Rectified Forward Current IF(AV) 7.5 Amps
(Rated VR) Tc = 105°C Total Device .. 15
Peak Repetitive Forward Current IFRM 15 Amps
(Rated VR, Square Wave, 20kHz), T¢ = 105°C
Non-repetitive Peak Surge Current IEsSm 150... Amps
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)
Peak Repetitive Reverse Surge Current (2.0 ps, 1.0 kHz) IRRM 1.0 Amp
Storage Temperature Tstg —-65t0 +175 °C
Operating Junction Temperature Ty —-65to +150 °C
Voltage Rate of Change (Rated VR) dv/dt 10000 Vius
THERMAL CHARACTERISTICS, PER LEG
Thermal Resistance — Junction to Case RoJc 2.0 °C/W
— Junction to Ambient (1) RgyA 50

(1) When mounted using minimum recommended pad size on FR-4 board.

Designer’s Data for “Worst Case” Conditions — The Designer's Data Sheet permits the design of most circuits entirely from the information presented. SOA Limit curves — representing

on device

— are given to facilitate “worst case” design.

Preferred devices are Motorola recommended choices for future use and best overall value.

Rev 2

3-24

Rectifier Device Data




iF, INSTANTANEOUS FORWARD CURRENT (AMPS)

PF(Av). AVERAGE FORWARD POWER DISSIPATION (WATTS)

MBRB1545CT

ELECTRICAL CHARACTERISTICS, PER LEG

Rating Symbol ! Value Unit
Maximum Instantaneous Forward Voltage (2) VF - Volts -
(iF = 7.5 Amps, Ty = 125°C) 0.57. : :
(iF = 15 Amps, T = 125°C) 0.72
(iF = 15 Amps, Ty = 25°C) 0.84
Maximum Instantaneous Reverse Current (2) iR ».mA
(Rated dc'Voltage, Ty = 125°C) 15
(Rated dc Voltage, Tj = 25°C) 0.1
(2) Pulse Test: Pulse Width = 300 ps, Duty Cycle <2%.
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Designer’s™ Data Sheet

SWITCHMODE™ Power Rectifier

D2PAK Surface Mount Power Package

Employs the use of the Schottky Barrier principle with a platinum barrier metal.

These state—of-the—art devices have the following features:

MBRB2060CT

Motorola Preferred Device

SCHOTTKY BARRIER

RECTIFIER
e Package Designed for Power Surface Mount Applications 20 AMPERES
o Center—Tap Configuration 60 VOLTS
o Guardring for Stress Protection
e Low Forward Voltage 1 o—Ppp—
e 150°C Operating Junction Temperature
o Epoxy Meets UL94, V(O at 1/8” t+—o4
¢ Guaranteed Reverse Avalanche
¢ Short Heat Sink Tab Manufactured — Not Sheared! 3 o—b 4
e Similar in Size to Industry Standard TO-220 Package
. - 1
Mechanical Characteristics 3
e Case: Epoxy, Molded
* Weight: 1.7 grams (approximately) CASE 418802
o Finish: All External Surfaces Corrosion Resistant and Terminal Leads
are Readily Solderable
e Lead and Mounting Surface Temperature for Soldering Purposes:
260°C Max. for 10.Seconds
e Shipped 50 units per plastic tube
e Available in 24 mm Tape and Reel, 800 units per 13” reel by adding a “T4” suffix to the part number
e Marking: B2060T
MAXIMUM RATINGS, PER LEG
Rating Symbol Value Unit
Peak Repetitive Reverse Voltage VRRM. 60 Volts
Working Peak Reverse Voltage VRWM
DC Blocking Voltage VR
Average Rectified Forward Current IF(AV) 10 Amps
(Rated VR) Tc = 110°C Total Device 20
Peak Repetitive Forward Current IFRM 20 Amps
(Rated VR, Square Wave, 20 kHz), Tg = 100°C
Non-repetitive Peak Surge Current IFSMm 150 Amps
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)
Peak Repetitive Reverse Surge Current (2.0 ps, 1.0 kHz) IRRM 0.5 Amp
Storage Temperature ) Tstg ' —65t0 +175 °C
Operating Junction Temperature Ty —65 to +150 °C
Voltage Rate of Change (Rated VR) dv/dt 10000 Vius
THERMAL CHARACTERISTICS, PER LEG
Thermal Resistance — Junction to Case ReJc 2.0 °C/W
—Junction to Ambient (2) RoJA 50

(2) See Chapter 7 for mounting conditions

Preferred devices are Motorola recommended choices for future use and best overall value.

Designer’s Data for “Worst Case” Conditions — The Designer's Data Sheet permits the design of most circuits entirely from the information presented. Limit

curves — representing boundaries on device characteristics — are given to facilitate “worst case” design.

Rev 1
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MBRB2060CT

ELECTRICAL CHARACTERISTICS, PER LEG .
Rating ) Symbol Value Unit

Maximum Instantaneous Forward Voltage (1) ) VF Volts
(iF = 20 Amps, T = 125°C) il 0.85
(iF =20 Amps, T = 25°C) 0.95
Maximum Instantaneous Reverse Current (1) : iR mA
(Rated dc Voltage, Ty = 125°C) . 150
(Rated dc Voltage, Tj = 25°C) 0.15
(1) Pulse Test: Pulse Width = 300 ps, Duty Cycle <2%
[7)
S 50 T :
ES ' Ty =150°C =
= 20 150°C T g —
£ 175°C l)’// d A gV Ty=125°C =
8 10 IA / E T————r —
o o prr Ty =100°C
g2 A/ ——A— 100°C o
< oc I
£ 5 7/ 7 ! 5 1 ==
[ Z/ / 1/ . o
2 3 /A A 4 Ty=25C &
2 /. AVA & — —
e ,/ /] 1/ & = ———— —_—
E /e E
Lf—f—f -
= 717 ll II Z ot -
% 17 17 17 o
£ o5 IIII 7 A 00t == Ty=2°C = =
® 0 01 02 03 04 05 06 07 08 09 1 0 20 40 60 80 100 120
VF, INSTANTANEOUS VOLTAGE (VOLTS) VR, REVERSE VOLTAGE (VOLTS)
Figure 1. Typical Forward Voltage Per Diode Figure 2. Typical Reverse Current Per Diode
9 Yl g P
D 32 20
o 1 T I I IPK/lAV =5 —
z ” RATED VOLTAGE _ | 18}— 1) 125°% PKIAV
E APPLIED Pl A
Z l & 16 /
T 2 ; } E " Ipk/lav = 10 , A
S 4 ayc - 2 2 ' D ZAWa
oc
s = ol KAV =20 XA
3 12 SQUARE o B g / ‘ QV/V 'SQUARE
o ‘ WAE \ £ P '// A WAVE
g s z, P 7 ne
< =~
g ¢ N 2
S A
= 0 0
80 90 100 110 120 130 140 150 160 0 2 4 6 8 10 12 14 .16 18. .20
T, CASE TEMPERATURE (°C) AVERAGE CURRENT (AMPS)
Figure 3. Typical Current Derating, Case, Figure 4. Average Power Dissipation and
Per Leg Average Current ¢

Rectifier Device Data 3-27



MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Designer’s™ Data Sheet

SWITCHMODE™ Power Rectifier
D2PAK Surface Mount Power Package

The D2PAK Power Rectifier employs the use of the Schottky Barrier principle with a

MBRB20100CT

Motorola Preferred Device

SCHOTTKY BARRIER

platinum barrier metal. These state—of-the—art devices have the following features: RECTIFIER
o Package Designed for Power Surface Mount Applications 20 AMPERES
X . 100 VOLTS
o Center-Tap Configuration
o Guardring for Stress Protection
e Low Forward Voltage 1 o—t
e 150°C Operating Junction Temperature ) 4
® Epoxy Meets UL94, VO at 1/8” 4
o Guaranteed Reverse Avalanche 3 o—p—
e Short Heat Sink Tab Manufactured — Not Sheared! 1
e Similar in Size to Industry Standard TO-220 Package 3
"'Mechanical Characteristics - CASE 418B-02
o Case: Epoxy, Molded D2PAK
e Weight: 1.7 grams (approximately)
e Finish: All External Surfaces Corrosion Resistant and Terminal Leads
are Readily Solderable
o Lead and Mounting Surface Temperature for Soldering Purposes:
260°C Max. for 10 Seconds
* Shipped 50 units per plastic tube
o Available in 24 mm Tape and Reel, 800 units per 13” reel by adding a “T4” suffix to the part number
e Marking: B20100T
MAXIMUM RATINGS, PER LEG
Rating Symbol . Value Unit
Peak Repetitive Reverse Voltage VRRM 100 Volts
Working Peak Reverse Voltage VRWM
DC Blocking Voltage VR
Average Rectified Forward Current IF(AV) 10 Amps
(Rated VR) Tc = 110°C Total Device 20
Peak Repetitive Forward Current IFRM 20 Amps
(Rated VR, Square Wave, 20 kHz), Tc = 100°C
Non-repetitive Peak Surge Current IFSMm 150 Amps
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)
Peak Repetitive Reverse Surge Current (2.0 us, 1.0 kHz) IRRM 05 Amp
Storage Temperature Tstg -65t0 +175 °C
Operating Junction Temperature Ty —65to +150 °C
Voltage Rate of Change (Rated VR) dv/dt 10000 Vius
THERMAL CHARACTERISTICS, PER LEG
Thermal Resistance — Junction to Case ReJc 2.0 °C/W
— Junction to Ambient (2) RoJA 50

(2) See Chapter 7 for mounting conditions

Preferred devices are Motorola recommended choices for future use and best overall value.

Designer’s Data for “Worst Case” Conditions — The Designer's Data Sheet permits the design of most circuits entirely from the information presented. Limit

curves — representing boundaries on device characteristics — are given to facilitate “worst case” design.

Rev1
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MBRB20100CT

ELECTRICAL_CHAFiACTERISTlCS, PER LEG

Rating Symbol Value Unit
Maximum Instantaneous Forward Voltage (1) (iF = 10 Amp, T¢ = 125°C) VE 075 . Volts
‘ (iF = 10 Amp, Tc = 25°C) 0.85
(iF = 20 Amp, Tg = 125°C) 0.85
(iF = 20 Amp, Tg = 25°C) 0.95
Maximum Instantaneous Reverse Current (1) (Rated dc Voltage, T, = 125°C) iR 6.0 mA
(Rated dc Voltage, T, = 25°C) 0.1
(1) Pulse Test: Pulse Width = 300 ps, Duty Cycle <2% ;
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Switchmode ™ Power
Dual Schottky Rectifier

... using Schottky Barrier technology with a platinum barrier metal. This
state—of—the—art device is designed for use in high frequency switching power
supplies and converters with up to 48 volt outputs. They block up to 200 volts

MBRB20200CT

Motorola Preferred Device

SCHOTTKY BARRIER

and offer improved Schottky performance at frequencies from 250 kHz to RECTIFIER
5.0 MHz. 20 AMPERES
¢ 200 Volt Blocking Voltage 200 vOLTS
¢ Low Forward Voltage Drop
e Guardring for Stress Protection and High dv/dt Capability (10,000 V/us)
o Dual Diode Construction — Terminals 1 and 3 Must be Connected for
Parallel Operation at Full Rating
Mechanical Characteristics 4
o Case: Epoxy, Molded 1 ;
o Weight: 1.7 grams (approximately) 4 3
o Finish: All External Surfaces Corrosion Resistant and Terminal 3
Leads are Readily Solderable CASE 418B-02
o Lead and Mounting Surface Temperature for Soldering
Purposes: 260°C Max. for 10 Seconds
* Shipped 50 units per plastic tube
o Available in 24 mm Tape and Reel, 800 units per 13" reel by adding a “T4” suffix to the part number
o Marking: B20200
" MAXIMUM RATINGS (PER LEG)
Rating Symbol Value Unit
Peak Repetitive Reverse Voltage VRRM 200 Volts
Working Peak Reverse Voltage VRWM
DC Blocking Voltage VR
Average Rectified Forward Current Per Leg IF(AV) 10 Amps
(Rated VR) Tc = 125°C Per Package 20
Peak Repetitive Forward Current, Per Leg IFRM 20 Amps
(Rated VR, Square Wave, 20 kHz) T¢ = 90°C
Nonrepetitive Peak Surge Current IESM 150 Amps
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)
Peak Repetitive Reverse Surge Current (2.0 us, 1.0 kHz) IRRM 1.0 Amp
Operating Junction Temperature Ty —65 to +150 °C
Storage Temperature Tstg —65t0 +175 °C
Voltage Rate of Change (Rated VR) dv/dt 10,000 V/us
THERMAL CHARACTERISTICS (PER LEG)
| Thermal Resistance — Junction to Case | ReJc T 2.0 °C/W J
ELECTRICAL CHARACTERISTICS (PER LEG)
Maximum Instantaneous Forward Voltage (1) (I = 10 Amps, Tg = 25°C) VE 0.9 Volts
) (If = 10 Amps, Tg = 125°C) 0.8
(IF = 20 Amps, Tg = 25°C) 1.0
(IF = 20 Amps, Tg = 125°C) 0.9
Maximum Instantaneous Reverse Current (1) (Rated dc Voltage, Tg = 25°C) IR 1.0 mA
(Rated dc Voltage, T¢ = 125°C) 50
DYNAMIC CHARACTERISTICS (PER LEG)
| capacitance (Vg = -5.0 V, T¢ = 25°C, Frequency = 1.0 MHz) | cT 500 pF

(1) Pulse Test: Pulse Width = 300 us, Duty Cycle <2.0%.

Preferred devices are Motorola recommended choices for future use and best overall value.
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MBRB20200CT
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SEMICONDUCTOR TECHNICAL DATA

Designer’s™ Data Sheet
SWITCHMODE™ Power Regtlf!gr

MBRB2515L

Motorola Preferred Device

OR’ing Function Diode

D2PAK Surface Mount Power Package

The D2PAK Power Rectifier employs the Schottky Barrier principle in a large
metal-to-silicon power diode. State-of-the-art geometry features epitaxial
construction with oxide passivation and metal overlay contact. Ideally suited for

SCHOTTKY BARRIER
RECTIFIER
25 AMPERES
15 VOLTS

use in low voltage, high frequency switching power supplies, free wheeling
diodes, and polarity protection diodes. These state-of-the-art devices have the

following features:

e Guardring for Stress Protection {

o Low Forward Voltage ::]—N—' 4
® 100°C Operating Junction Temperature 3

e Epoxy Meets‘UL94, VO at 1/8”

e Guaranteed Reverse Avalanche

o Short Heat Sink Tab Manufactured — Not Sheared!

e Similar in Size to the Industry Standard TO-220 Package

'

3

1

CASE 418B-01

Mechanical Characteristics D2PAK
e Case: Epoxy, Molded
e ‘Weight: 1.7 grams (approximately)
o Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily Solderable
® Lead and Mounting Surface Temperature for Soldering Purposes: 260°C Max. for 10 Seconds
¢ Shipped 50 units per plastic tube
o Available in 24 mm Tape and Reel, 800 units per 13” reel by adding a “T4” suffix to the part number
e Marking: B2515L
MAXIMUM RATINGS
Rating Symbol Value Unit
Peak Repetitive Reverse Voltage : VRRM 15 Volts
- Working Peak Reverse Voltage ‘ VRWM
DC Blocking Voltage VR
Average Rectified Forward Current (Rated VR) Tg = 90°C IF(AV) 25 Amps
Peak Repetitive Forward Current IFRM 30 Amps
(Rated VR, Square Wave, 20 kHz), Tc = 100°C
Nonrepetitive Peak Surge Current IFSMm 150 Amps
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)
Storage Temperature Tstg —-65 to +150 °C
Operaﬁng Junction Temperature Ty 100 °C
Voltage Rate of Change (Rated VR) dv/dt 10000 Vl/us
THERMAL CHARACTERISTICS )
Thermal Resistance — Junction to Case ReJc 1.0 °C/W
— Junction to Ambient (1) RoJA 50

(1) When mounted using minimum recommended pad size on FR-4 board.

Designer’s Data for “Worst Case” Conditions — The Designer’s Data Sheet permits the design of most circuits entirely from the information presemed Limit

curves — representing boundaries on device characteristics — are given to facilitate “worst case” design.

Preferred devices are Motorola recommended choices for future use and best overall value.

Rev1
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iF, INSTANTANEOUS FORWARD CURRENT (AMPS)

PF(Av), AVERAGE FORWARD POWER DISSIPATION (WATTS)

MBRB2515L

ELECTRICAL CHARACTERISTICS

Rating | symbol | Value Unit

Maximum Instantaneous Forward Voltage (2) VE Volts
(iF = 19 Amps, Ty = 70°C) . . 0.28,
(iF =.25 Amps, Ty = 70°C) . . 0.42
(iF = 25 Amps, T = 25°C) ) 0.45

Maximum Instantaneous Reverse Current (2) IR mA
(Rated dc Voltage, Tj = 70°C) A 200
(Rated dc Voltage, T = 25°C) ) ‘ : 15

(2) Pulse Test: Pulse Width = 300 ps, Duty Cycle < 2%.
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£ 002
0.1 0.01 - -
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VF, INSTANTANEOUS VOLTAGE (VOLTS) ‘ VR, REVERSE VOLTAGE (VOLTS)
Figure 1. Typical Forward Voltage Figure 2. Typical Reverse Leakage Current
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< .
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Figure 3. Typical Forward Power Dissipation Figure 4. Current Derating, Case
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Designer’s™ Data Sheet

SWITCHMODE™ Power Rectifier
D2PAK Surface Mount Power Package

The D2PAK Power Rectifier employs the Schottky Barrier principle in a
large metal-to—silicon power diode. State—of-the—art geometry features
epitaxial construction with oxide passivation and metal overlay contact.

MBRB2535CTL

Motorola Preferred Device

SCHOTTKY BARRIER

Ideally suited for use in low voltage, high frequency switching power RECTIFIER
supplies, free wheeling diodes, and polarity protection diodes. These 25 AMPERES
state—of-the—art devices have the following features: 35 VOLTS
e Center—Tap Configuration
o Guardring for Stress Protection
e Low Forward Voltage
e 125°C Operating Junction Temperature
e Epoxy Meets UL94, VO at 1/8” 1 o—Ppb— 4
¢ Guaranteed Reverse Avalanche 4
¢ Short Heat Sink Tab Manufactured — Not Sheared! 1 ° 1
o Similar in Size to the Industry. Standard TO-220 Package 30—} 3
Mechanical Characteristics CASE 418B-02
e Case: Epoxy, Molded D2PAK
e Weight: 1.7 grams (approximately)
& Finish: Ail External Surfaces Corrosion Resistant and Terminal Leads are Readily Soiderabie
e Lead and Mounting Surface Temperature for Soldering Purposes: 260°C Max. for 10 Seconds
e Shipped 50 units per plastic tube
o Available in 24 mm Tape and Reel, 800 units per 13" reel by adding a “T4” suffix to the part number
e Marking: B2535L
MAXIMUM RATINGS (PER LEG)
: Rating Symbol Value Unit
Peak Repetitive Reverse Voltage VRRM 35 Volts
Working Peak Reverse Voltage VRWM.
DC Blocking Voltage VR
Average Rectified Forward Current IF(AV) 125 Amps
(Rated VR) Tc = 110°C
Peak Repetitive Forward Current IFRM 25 Amps
(Rated VR, Square Wave, 20 kHz), Tc = 90°C
Nonrepetitive Peak Surge Current IFSM 150 Amps.
(Surge applied at rated load conditions halfwave, single phase, 60 Hz) :
Peak Repetitive Reverse Surge Current (2.0 ps, 1.0 kHz) IRRM 1.0 Amp
Storage Temperature Tstg —65 to +150 °C
Operating Junction Temperature Ty —65t0 +125 °C
Voltage Rate of Change (Rated VR) dv/dt 10,000 Vius
THERMAL CHARACTERISTICS (PER LEG)
Thermal Resistance — Junction to Case ReJc 2.0 °C/W
— Junction to Ambient (1) ‘ReJA 50

(1) When mounted using minimum recommended pad size on FR—4 board.

Designer’s Data for “Worst Case” Conditions — The Designer’s Data Sheet permits tﬁe design of most circuits entirely from the information presented. Limit

curves — representing boundaries on device characteristics — are given to facilitate “worst case” design.

Preferred devices are Motorola recommended choices for future use and best overall value.

Rev 1
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MBRB2535CTL

ELECTRICAL CHARACTERISTICS (PER LEG)

Rating Symbol Value Unit
Maximum Instantaneous Forward Voltage (2) (iF =25 Amps, T = 25°C) ; VE 0.55 Volts
(iF = 12.5 Amps, T = 125°C) 0.41
(iF = 12.5 Amps, Tj =25°C) ' 0.47
Maximum Instantaneous Reverse Current (2) (Rated dc Voltage, T = 125°C) iR 500 mA
(Rated dc Voltage, Ty = 25°C) 10
(2) Pulse Test: Pulse Width = 300 ps, Duty Cycle < 2%.
g “ 1000 ! i; E
= — = — E_ TJ:lEtC L1
g 2 Ty=125°C 2 g
3 1 J= 7 E Ty =100°C
g Z—F 3 10 —
< 5 V.4 7
; 7z 4 w
Z / . g
S 7 Tj=25°C g
%) VA i 1
> / / o
2 ! 7 F 9 Ty= ZSL —
= 7 y o
= 7 7 Lt
% 02— f &
w011
- 0 01 02 03 04 05 06 07 08 09 10 0 5 10 15 20 25 30 35
VE, INSTANTANEOUS VOLTAGE (VOLTS) VR, REVERSE VOLTAGE (VOLTS)
Figure 1. Typical Forward Voltage, Per Leg Figure 2. Typical Reverse Current, Per Leg
. .
E
£ 40 & 32 I |
z Ty=125°C -
2 3 / Y (RATED V; APPLIED) _|
£ /SQUARE = RoJc = 2°0W
3 30 A/~ WAVE £ 4 <] ™
£ 2 W /// 3 ~. N
= SINE WAVE a ] \
2 4 (RESISTIVE LOAD) A/ // g Q bc
a [ \ ’
g y A 5 SQUARA\
g 7~ w NN
o [ )
5 10 /‘r % 8 i \‘
% 5 o < 4 N\
w =
<>:— 0 :/ E’_’ 0 -
2 0 5 10 15 20 25 30 35 40 85 95 105 115 125
& IF(Av), AVERAGE FORWARD CURRENT (AMPS) T, CASE TEMPERATURE (°C)
Figure 3. Typical Forward Power Dissipation Figure 4. Current Derating, Case
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Designer’s™ Data Sheet
SWITCHMODE™ Power Rectifier

MBRB2545CT

Motorola Preferred Device

D2PAK Surface Mount Power Package

The D2PAK Power Rectifier employs the Schottky Barrier principle with a platinum

SCHOTTKY BARRIER

barrier metal. These state—of—the—art devices have the following features: RECTIFIER

e Center—Tap Configuration 3042'\\925?5 S

e Guardring for Stress Protection

e Low Forward Voltage

e 150°C Operating Junction Temperature

e Epoxy Meets UL94, VO at 1/8”

e Guaranteed Reverse Avalanche :

1 o—”—

e Short Heat Sink Tab Manufactured — Not Sheared! 4

o Similar in Size to the Industry- Standard TO-220 Package ¢——o04 .

Mechanical Characteristics 3

e Case: Epoxy, Molded : 3o—p—

® Weight: 1.7 grams (approximately) : CAS[EZ‘;‘::‘M

o Finish: All External Surfaces Corrosion Resistant and Terminal Leads

are Readily Solderable

o Lead and Mounting Surface Temperature for Soldering Purposes: 260°C Max. for 10 Seconds

e Shipped 50 units per plastic tube

e Available in 24 mm Tape and Reel, 800 units per 13” reel by adding a “T4” suffix to the part number

e Marking: B2545T -

MAXIMUM RATINGS, PER LEG

Rating Symbol Value Unit
Peak Repetitive Reverse Voltage - . VRRM 45 Volts
Working Peak Reverse Voltage VRWM
DC Blocking Voltage VR
Average Rectified Forward Current (Rated VR) T = 130°C IF(AV) 15 Amps
) Total Device 30
Peak Repetitive Forward Current IFRM 30 Amps
(Rated VR, Square Wave, 20 kHz), T¢ = 130°C
Nonrepetitive Peak Surge Current . IFSMm 150 Amps
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)

" Peak Repetitive Reverse Surge Current (2.0 ps, 1.0 kHz) IRRM 1.0 Amp
Storage Temperature Tstg —65t0 +175 °C
Operating.Junction Temperature Ty —65 to +150 °C
Voltage Rate of Change (Rated VR) dv/dt 10000 Vius

THERMAL CHARACTERISTICS, PER LEG
Thermal Resistance — Junction to Case RoJc 15 °C/W

- Junction to Ambient (1) RoJA 50

(1) When mounted using minimum recommended pad size on FR—4 board.

Designer’s Data for “Worst Case” Conditions — The Designer’s Data Sheet permits the design of most circuits entirely from the information presented. Limit

curves — representing boundaries on device characteristics — are given to facilitate “worst case” design.

Preferred devices are Motorola recommended choices for future use and best overall value.

Rev 2
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iF, INSTANTANEOUS FORWARD CURRENT (AMPS)

PF(Av), AVERAGE FORWARD POWER DISSIPATION (WATTS)

MBRB2545CT

ELECTRICAL CHARACTERISTICS, PER LEG

Rating Symbol Value Unit
Maximum Instantaneous Forward Voltage (2) (iF = 30 Amps, T = 125°C) VF 0.73 Volts
(iF = 30 Amps, T =25°C) 0.82
Maximum Instantaneous Reverse Current (2) - (Rated dc Voltage, Ty = 125°C) iR 40 mA
} (Rated dc Voltage, T = 25°C) 0.2
(2) Pulse Test: Pulse Width = 300 ps, Duty Cycle < 2%.
100 00 ———
70 = ————
50 T E 40— Ty=150°C
E 2 —
30 Ty=125°C == G0 125°C
20 o L 4 " —
100°C v 3 5 100°C
25°C Y ] |
10 ,>,( ;,g// g Gl 75°C —
7 7 <C y
5 77 o o
A/ w
3 / & 004
) / E 0.02 25°C —T——
A & o —F—
1 yim 0.002 1
0 0.2 04 0.6 0.8 1.0 0 10 20 30 40 50
VF, INSTANTANEOUS FORWARD VOLTAGE (VOLTS) VR, REVERSE VOLTAGE (VOLTS)
Figure 1. Typical Forward Voltage, Per Leg Figure 2. Typical Reverse Current, Per Leg
32 —
[ F SQUARE WAVE 2 %
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24 ( W / g 2 \
20 DC/ 3 20 N
capacimve ° v/ // £ sQUARE\ \
16} LOADS) 5 >/ / ERRl WAVE \
12, ! 7 / 2 g \
PK W
sl v 224 ,/z/z € | RATED VOLTAGE APPLIED \\ \
7 /// u RgJyc = 1.5°C/W \
4 > 1 4 1 | |
= L1 [ | -
0 it
0 4 8 12 16 20 24 28 32 36 40 110 120 130 140 150

I, AVERAGE FORWARD CURRENT (AMPS)

Figure 3. Typical Forward Power Dissipation

Tc, CASE TEMPERATURE (°C)

Figure 4. Current Derating, Case
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Axial Lead Rectifiers

... employing the Schottky Barrier principle in a large area metal—-to—silicon power
diode. State—of-the—art geometry features chrome barrier metal, 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 vp
Low Stored Charge, Majority Carrier Conduction
Low Power Loss/High Efficiency

Mechanical Characteristics

Case: Epoxy, Molded

Weight: 0.4 gram (approximately)

Finish: All External Surfaces Corrosion Resistant and Terminal Leads
are Readily Solderable

Lead and Mounting Surface Temperature for Soldering Purposes:
220°C Max. for 10 Seconds, 1/16” from case

« Shipped in plastic bags, 1000 per bag.
« Available Tape and Reeled, 5000 per reel, by adding a “RL” suffix to

the part number

1N5817
1N5818
1N5819

1N5817 and 1N5819 are

Motorola Preferred Devices

SCHOTTKY BARRIER

RECTIFIERS

1 AMPERE
20, 30 and 40 VOLTS

o Polarity: Cathode Indicated by Polarity Band CASE 59-04
o Marking: 1N5817, 1N5818, 1N5819
MAXIMUM RATINGS
Rating Symbol | 1N5817 | 1N5818 | 1N5819 | Unit
Peak Repetitive Reverse Voltage VRRM 20 30 40 \4
Working Peak Reverse Voltage VRWM
DC Blocking Voltage VR
Non-Repetitive Peak Reverse Voltage VRSM 24 36 48 \
RMS Reverse Voltage VR(RMS) 14 21 28 \
Average Rectified Forward Current (2) lo 1.0
(VR(equiv) < 0.2 VR(dc), T = 90°C,
RgJA = 80°C/W, P.C. Board Mounting, see Note 2, Tp = 55°C)
Ambient Temperature (Rated VR(dc), PF(av) = 0, RgJA = 80°C/W) TA 85 | 80 | 75 °C
Non-Repetitive Peak Surge Current IFsSm 25 (for one cycle) A
(Surge applied at rated load conditions, half-wave, single phase 60 Hz,
TL = 70°C)
Operating and Storage Junction Temperature Range (Reverse Voltage applied) Ty, Tstg —65 to +125 °C
Peak Operating Junction Temperature (Forward Current applied) TJ(pk) 150 °C
THERMAL CHARACTERISTICS (2)
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Ambient ReJA 80 °C/W
ELECTRICAL CHARACTERISTICS (T|_= 25°C unless otherwise noted) (2)
Characteristic Symbol | 1N5817 | 1N5818 | 1N5819 | Unit
Maximum Instantaneous Forward Voltage (1) - (iF = 0.1 A) VE 0.32 0.33 0.34 \
(iF=1.0A) 0.45 0.55 0.6
(iF=3.0A) 0.75 0.875 0.9
Maximum Instantaneous Reverse Current @ Rated dc Voltage (1) (T = 25°C) IR 1.0 1.0 1.0 mA
(T =100°C) 10 10 10

(1) Pulse Test: Pulse Width = 300 us, Duty Cycle = 2.0%.
(2) Lead Temperature reference is cathode lead 1/32” from case.

Rev3
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1N5817, 1N5818, 1N5819

’ NOTE 1 — DETERMINING MAXIMUM RATINGS 125 % — . 030
)
Reverse power dissipation and the possibility of thermal runaway e \g} : /
must be considered when operating this rectifier at reverse voltages 1S ~ \\‘ F N
above 0.1 VRw\. Proper derating may be accomplished by use of \‘ NN
equation (1). \

/

TA(max) = TJ(max) — ReJAPF(AV) — ReJAPR(AV) (1)
where TA(max) = Maximum allowable ambient temperature
TJ(max) = Maximum allowable junction temperature
(125°C or the temperature at which thermal
runaway occurs, whichever is lowest)
PF(Av) = Average forward power dissipation
PR(AV) = Average reverse power dissipation
RgJA = Junction-to—ambient thermal resistance

RgJA (°CW) = 110 \/\\

80 \\ N

©
a

©
a

74 V¥ V1 Ts
YAy

TR, REFERENCE TEMPERATURE (°C)

~
a

Figures 1, 2, and'3 permit easier use of equation (1) by taking re- 20 30 40 50 7.0 10 15 20
verse power dissipation and thermal runaway into consideration. The VR, DC REVERSE VOLTAGE (VOLTS)
figures solve for a reference temperature as determined by equation

).

Figure 1. Maximum Reference Temperature

1N5817
TR = Ty(max) — ReJAPR(AV) @

Substituting equation (2) into equation (1) yields: 125

—

TA(max) = TR — ReJAPF(AV) @)

/]I

40 | 30 23

K
N

= L
i
115 ]

Inspection of equations (2) and (3) reveals that TR is the ambient
temperature at which thermal runaway occurs or where T = 125°C,
when forward power is zero. The transition from one boundary condi-
tion to the other is evident on the curves of Figures 1, 2, and 3 as a
difference in the rate of change of the slope in the vicinity of 115°C. The
data of Figures 1, 2, and 3 is based upon dc conditions. For use in com-
mon rectifier circuits, Table 1indicates suggested factors for an equiv-
alent dc voltage to use for conservative design, that is:

VR(equiv) = Vin(PK) X F 4)
The factor F is derived by considering the properties of the various rec-
tifier circuits and the reverse characteristics of Schottky diodes.

EXAMPLE:Find TA(max) for IN5818 operatedina 12-voltdc supply
usingabridge circuitwith capacitive filter such thatipc = 0.4 A (IF(Av)=
0.5 A), [Fm)/l(Av) = 10, Input Voltage = 10 V(rms). RoJA = 80°C/W.

LY

4

=
I~~~
-
.~

Y

/
VAWV

il

105
RgJa (°C/W) = 110 A

95 60

85 \

TR, REFERENCE TEMPERATURE (°C)
8

30 40 50 7.0 10 15 20 30
VR, DC REVERSE VOLTAGE (VOLTS)

Step 1. Find VR \sequiv)- Read F = 0.65 from Table 1, Figure 2. Maximum Reference Temperature
- VR(equiv) = (1:41)(10)(0.65) =9.2 V. 1N5818
Step 2. Find TR from Figure 2. Read TR = 109°C
@ VR =9.2Vand Rgja = 80°C/W. 125
Step 3. Find PF(av) from Figure 4. **Read PE(ay) = 0.5 W 40
@M _ 10 and Ip(ay) = 05 A 5 SRS 3
lay) ~ O BNGIF(AV) =05 A < =N N Q<(\
Step 4. Find TA(max) from equation (3). g 05 }%x NI\
T =109 - (80) (0.5) = 69°C. w g = NN N
A(max) % RgJA (°CW) .110 1 \\ NI\
**Values given are for the 1N5818. Power is slightly lower for the o 8|0 1 \ \\\\\
1N5817 because of its lower forward voltage, and higher for the 2 95 50 \\\\\\\
1N5819. & NONC NS
i INONCIN
w8 NN Y
& | \ N
(= \\\
75
40 50 7.0 10 15 20 30 40
VR, DC REVERSE VOLTAGE (VOLTS)
Figure 3. Maximum Reference Temperature
1N5819
Table 1. Values for Factor F
Circuit Half Wave Full Wave, Bridge Full Wave, Center Tapped*t
Load Resistive Capacitive* Resistive Capacitive Resistive Capacitive
Sine Wave 0.5 1.3 0.5 0.65 1.0 1.3
Square Wave 0.75 1.5 0.75 0.75 1.5 1.5
“Note that VR(pk) = 2.0 Vin(pk)- T Use line to center tap voltage for Vjp,.
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1N5817, 1N5818, 1N5819

g ~
(&) w .
%0 T T [ T 1
a Sine Wave
2 0 BOTHLEADS TO HEATSINK, E3 3,0F IiF = 7 (Resistive Load) e
I EQUAL LENGTH Z . —(——)l L L =
g7 g LW L
g z Capacitive f A
5 60 @ 10 Loads =Y + = dc
Z MAXIMUM 2 o7 t
= 50 g 05 L2 SQUARE WAVE
) TYPICAL <] < - —t
R w03 s Z8 Ty=125C
0 / 2 02 - /'/ A .
£ 30 & 2 g
i z =7
2 = o1 A
e s
& Z 0,07 2=
T 10 005"
Y 1 1/8 1/4 3/8 12 5/8 3/4 78 1.0 0.2 0.4 06 08 1.0 20 4.0
é:’: L, LEAD LENGTH (INCHES) IF(Av), AVERAGE FORWARD CURRENT (AMP)
Figure 4. Steady-State Thermal Resistance Figure 5. Forward Power Dissipation
1N5817-19
a
N
2 10 A
Z o7 —
% 0.5 —
g 03 T
o
£ 02 | ZgyL()=ZedL =10
g b -— [ [
g o 1 ; Pok POk ourvovole -t i
e ° p PEAK POWER, Py, is peak of an %
<§( 0.07 : TIME  eaquivalent square power pulse. 3
£ 0.05 i“ 1 -
w ATy = *R D + (1= D) o r{ty +ty) +r(ty) = r(t:
z 003 =1 ATt pkv ouL [ +1v ) @ty +to) + rltg) = r(ty)] ﬂ
E . ATy =the increase in junction temperature above the lead temperature .
W o0.02 )= value of transient thermal resistance at time, , from Figure 6, i.e.:
g ’ 1(ty +tp) = normalized value of ransient thermal resistance at time, tq + to.
& 00t A VPN
z:‘ 0.1 0.2 ‘05 1.0 2.0 5.0 10 20 50 100 200 500 1.0k 2.0k 5.0k 10k
- t, TIME (ms)
Figure 6. Thermal Response

NOTE 2 — MOUNTING DATA
Data shown for thermal resistance junction—to—ambient (Rga) for
the mountings shown is to be used as typical guideline values for pre-

Mounting Method 1

P.C. Board with
1-1/2" x 1-1/2"

Mounting Method 3

P.C. Board with
1-1/2” x 1-1/2”

liminary engineering, or in case the tie point temperature cannot be copper surface. copper surface.
measured. L=38"
TYPICAL VALUES FOR Rgya IN STILL AIR | L L 3 “
ot Lead Length, L (i) B i el
Method 1/8 1/4 1/2 3/4 Resa =
1 52 65 72 85 °C/W BOARD GROUND
2 67 80 87 100 °C/W Mounting Method 2 PLANE
3 50 °C/W
VECTOR PIN MOUNTING
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1N5817, 1N5818, 1N5819

NOTE 3 — THERMAL CIRCUIT MODEL . :
(For heat conduction through the leads)

Use of the above model permits junction to lead thermal resistance
for any mounting configuration to be found. For a given total lead
length, lowest values occur when one side of the rectifier is brought
as close as possible to the heatsink. Terms in the model signify:

Ta = Ambient Temperature  Tc = Case Temperature
TL = Lead Temperature Ty = Junction Temperature
Rgs = Thermal Resistance, Heatsink to Ambient

RgL = Thermal Resistance, Lead to Heatsink

Rgy = Thermal Resistance, Junction to Case

Pp = Power Dissipation

(Subscripts A and K refer to anode and cathode sides, respectively.)
Values for thermal resistance components are: '

RgL = 100°C/W/in typically and 120°C/W/in maximum

RgJ = 36°C/W typically and 46°C/W maximum.

125 T 1 1 111
N
E ~ S oicye = 1]
20 74 = NN
y. . = o) -
V4 o L=70°C Sy
& f=60Hz nY
10 A 3
4 g 105
7.0 V7 4 ]
50— Tc=100°C =1—1 2 9% K
= ]
= a0 \ L/ R
% ' \ / » |- Surge Applied at
o« - Rated Load Conditi
& 20 1 —— pos - Ie ; : |||onls
2 v/ 1.0 20 30 50 70 10 20 30 40 70 100
g " / NUMBER OF CYCLES
A Z
§ 0.7 £ 7 Figure 8. Maximum Non-Repetitive Surge Current
w
o 05 7 /
o 30 sl
£ 0 [1] 20 | Ty=125°C —— -
5 1/ g =
= 02 g 100°C = —3 i
= g 50 - =
-2 3.0 — - -
/ 5 20 = g—
0.1 f— o = 75°C =T
B — w10 =£ == —
0.07 « = =
| g YT
0051 € 03 25°C —
£ 02 ] — —r ]
[ 1] === | I
0.03 I 01 ‘NSSV
= =w == 1N5818
0.02 0.06 — - — 1N5819
01 02 03 04 05 06 07 08 09 10 11 P Nt N W — | —
0 80 12 16 20 24 28 32 36 40

v, INSTANTANEOUS FORWARD VOLTAGE (VOLTS)

Figure 7. Typical Forward Voltage

VR, REVERSE VOLTAGE (VOLTS)

Figure 9. Typical Reverse Current
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1N5817, 1N5818, 1N5819

NOTE 4 — HIGH FREQUENCY OPERATION

Since current flow in a Schottky rectifier is the result of majority carri-
erconduction, it is not subject to junction diode forward and reverse re-
covery transients due to minority carrier injection and stored charge.
Satisfactory circuit analysis work may be performed by using a model
consisting of an ideal diode in parallel with a variable capacitance. (See
Figure 10.)

Rectification efficiency measurements show that operation will be
satisfactory up to several megahertz. For example, relative waveform
rectification efficiency is approximately 70 percentat 2.0 MHz, e.g., the
ratio of dc power to RMS power in the load is 0.28 at this frequency,
whereas perfect rectification would yield 0.406 for sine wave inputs.
However, in contrast to ordinary junction diodes, the loss in waveform
efficiency is not indicative of power loss: itis simply a result of reverse
current flow through the diode capacitance, which lowers the dc output
voltage.

C, CAPACITANCE (pF)

200

<

N

100 = \\1 I

1N5817 ~
" 1N5818 AN
50 ! 8 | N

1N5819 <
30 . : AN
Ty=25°C
20 = 1.0MHz ™
10
04 060810 20 40 608010 20 40

VR, REVERSE VOLTAGE (VOLTS)

Figure 10. Typical Capacitance
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MOTOROLA
TECHNICAL DATA

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.

e Low Reverse Current

o Low Stored Charge, Majority Carrier Conduction

o Low Power Loss/High Efficiency

o Highly Stable Oxide Passivated Junction

Mechanical Characteristics:

e Case: Epoxy, Molded

* Weight: 0.4 gram (approximately)

e Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily
Solderable

o Lead and Mounting Surface Temperature for Soldering Purposes: 220°C Max. for
10 Seconds, 1/16” from case

o Shipped in plastic bags, 1000 per bag.

e Available Tape and Reeled, 5000 per reel, by adding a “RL” suffix to the part number

E SEMICONDUCTO R /55

MBR150
MBR160

MBR160 is a
Motorola Preferred Device

SCHOTTKY BARRIER
RECTIFIERS
1 AMPERE
50, 60 VOLTS

e Polarity: Cathode Indicated by Polarity Band c:f:ssns-g
e Marking: B150, B160
MAXIMUM RATINGS
Rating Symbol MBR150 MBR160 Unit
Peak Repetitive Reverse Voltage VRRM 50 60 Volts
Working Peak Reverse Voltage VRWM
DC Blocking Voltage VR
RMS Reverse Voltage VR(RMS) 35 42 Volts
Average Rectified Forward Current (2) ‘ lo 1 Amp
(VR(equiv) < 0.2 VR(dc), T = 90°C, Rgya = 80°C/W, P.C. Board Mounting,
see Note 3, Tpo = 55°C)
Nonrepetitive Peak Surge Current IFsm 25 (for one cycle) Amps
(Surge applied at rated load conditions, half-wave,
single phase, 60 Hz, T| = 70°C)
Operating and Storage Junction Temperature Range Ty Tstg —65to +150 °C
(Reverse Voltage applied)
Peak Operating Junction Temperature TJ(pk) 150 °c
(Forward Current applied)
THERMAL CHARACTERISTICS (Notes 3 and 4)
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Ambient RoJA 80 °C/W
ELECTRICAL CHARACTERISTICS (T|_ = 25°C uniess otherwise noted) (2)
Characteristic Symbol ‘Max Unit
Maximum Instantaneous Forward Voltage (1) VF Volt
(i = 0.1A) 0.550
(i = 1A) 0.750
(ip = 3A) 1.000
Maximum Instantaneous Reverse Current @ Rated dc Voltage (1) iR mA
(TL = 25°C) 0.5
(TL = 100°C) 5
(1) Pulse Test: Pulse Width = 300 us, Duty Cycle < 2%.
(2) Lead Temperature reference is cathode lead 1/32” from case.
Rev 1
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iF, INSTANTANEOUS FORWARD CURRENT (AMPS)

VIDH 19U, MIBH10U

5 T = 150°C t
it
10 1 A—F- 2 125°C
7 | 717 z
Ty =150°C4__]/100°C 5°C E 100°C=
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MBR150, MBR160
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RgyL, THERMAL RESISTANCE, JUNCTION-TO-LEAD ("CW)

Figure 5. Steady-State Thermal Resistance

NOTE 3 — MOUNTING DATA:

Data shown for thermal resistance junction-to-ambient (Rgja)
for the mounting shown is to be used as a typical guideline
values for preliminary engineering or in case the tie point tem-
perature cannot be measured.

Typical Values for Rgyp in Still Air

an : Lead Length, L (in)
Method 18 | 174 | 12 | 34 Resa
1 52 | 65 | 72 | 85 | °cw
2 67 | 80 | 87 | 100 | °CW
3 50 °CW

NOTE 4 — THERMAL CIRCUIT MODEL:
(For heat conduction through.the leads)

RoJiK)

!

Po

Resik)

—

= TAAl Takl =

TLA) Tea Ty TeK) TLK)

l

Use of the above model permits junction to lead thermal re-
sistance for any mounting configuration to be found. For a given
total lead length, lowest values occur when one side of the rec-
tifier is brought as close as possible to the heat sink. Terms in
the model signify:

TaA = Ambient Temperature Tc = Case Temperature
TL = Lead Temperature Ty = Junction Temperature

Rgs = Thermal Resistance, Heat Sink to Ambient
RgL = Thermal Resistance, Lead to Heat Sink
Rgj = Thermal Resistance, Junction to Case

Pp = Power Dissipation

200 l
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Figure 6. Typical Capacitance

Mounting Method 1
P.C. Board with

Mounting Method 3
P.C. Board with

1-1/2" x 1-1/2" 1-1/2" x 1-1/2"
copper surface. copper surface.
L L
t._.l L._.{ L =238
Mounting Method 2- 1
[~ — ==
BOARD GROUND  ~
PLANE

VECTOR PIN MOUNTING

(Subscripts A and K refer to anode and cathode sides, respec-
tively.) Values for thermal resistance components are:
RgL = 100°C/W/in typically and 120°C/W/in maximum.
RgJ = 36°C/W typically and 46°C/W maximum.

NOTE 5 — HIGH FREQUENCY OPERATION:

Since current flow in a Schottky rectifier is the result of ma-
jority carrier conduction, it is not subject to junction diode for-
ward and reverse recovery transients due to minority carrier
injection and stored charge. Satisfactory circuit analysis work
may be performed by using a model consisting of an ideal diode
in parallel with a variable capacitance. (See Figure 6.)

Rectification efficiency measurements show that operation
will be satisfactory up to several megahertz. For example, rel-
ative waveform rectification efficiency is approximatley 70 per-
cent at 2 MHz, e.g., the ratio of dc power to RMS power in the
load is 0.28 at this frequency, whereas perfect rectification would
yield 0.406 for sine wave inputs. However, in contrast to ordinary
junction diodes, the loss in waveform efficiency is not indicative
of power loss: it is simply a result of reverse current flow through
the diode capacitance, which lowers the dc output voltage.

Rectifier Device Data
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MBR170
Axial Lead Rectifiers MBR180
VMIBR190

... 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 M BR 1 1 00
overlap contact. Ideally suited for use as rectifiers in low-voltage, high-frequency inverters, free
wheeling diodes, and polarity protection diodes. MBR1100is a
« Low Reverse Current Motorola Preferred Device
o Low Stored Charge, Majority Carrier Conduction
o Low Power Loss/High Efficiency SCHOTTKY BARRIER
e Highly Stable Oxide Passivated Junction RECTIFIERS
e Guard-Ring for Stress Protection 1 AMPERE
e Low Forward Voltage 70, 80, 90, 100 VOLTS
e 150°C Operating Junction Temperature
e High Surge Capacity
Mechanical Characteristics:
e Case: Epoxy, Molded
o Weight: 0.4 gram (approximately)
o Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily
Solderable

Lead and Mounting Surface Temperature for Soldering Purposes: 220°C Max. for
10 Seconds, 1/16” from case

ASE -
e Shipped in plastic bags, 1000 per bag. c;:;\'ssTgl 34
o Available Tape and Reeled, 5000 per reel, by adding a “RL” suffix to the part number
o Polarity: Cathode Indicated by Polarity Band
e Marking: B170, B180, B190, B1100
MAXIMUM RATINGS
Rating Symbol |MBR170| MBR180 | MBR190 | MBR1100 | Unit
Peak Repetitive Reverse Voltage VRRM 70 80 920 100 Volts
Working Peak Reverse Voltage VRWM
DC Blocking Voltage VR
Average Rectified Forward Current lo 1 Amp
(VR(equiv) < 0.2 VR(dc), Rgya = 50°C/W, P.C. Board Mounting,
see Note 1, Tp = 120°C)
Nonrepetitive Peak Surge Current IFsm 50 Amps
(Surge applied at rated load conditions, half-wave, single phase, 60 Hz)
Operating and Storage Junction Temperature Range TJ: Tstg —65 to +150 °C
Voltage Rate of Change (Rated VR) dv/dt 10 V/ins
THERMAL CHARACTERISTICS (See Note 2)
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Ambient RoJA See Note 1 °C/W
ELECTRICAL CHARACTERISTICS (T| = 25°C unless otherwise noted)
Characteristic Symbol Max Unit
Maximum Instantaneous Forward Voltage* VE Volt
(iF = 1A, T = 25°C) 0.79
(iF = 1A, T = 100°C) 0.69
Maximum Instantaneous Reverse Current @ Rated dc Voltage* iR mA
(TL = 25°C) 0.5
(TL = 100°C) 5

*Pulse Test: Pulse Width = 300 us, Duty Cycle < 2.0%.

Rev 1
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Figure 2. Typical Reverse Current*

*The curves shown are typical for the highest voltage device in the voltage
grouping. Typical reverse current for lower voltage selections can be
estimated from these same curves if VR is sufficiently below rated VR.
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MBR170, MBR180, MBR190, MBR1100

NOTE 1'— MOUNTING DATA: .

Data shown for thermal resistance junction-to-ambient (Rgja)
for the mountings shown is to be used as typical guideline values
for preliminary engineering or in case the tie point temperature
cannot be measured.

" Typical Values for Rgya in Still Air

NOTE 2 — THERMAL CIRCUIT MODEL:
(For heat conduction through the leads)

RoL(A)

FOJ(K)

Mounting Method 3

Mounting Method 1
P.C. Board with

P.C. Board with

1-1/2" x 1-1/2" 1-1/2"%x 1-1/2"
copper surface. copper surface.
f‘L’J ‘.L__{ L =238

Mounting Method 2 %i ;_
BOARD GROUND  ~
PLANE

VECTOR PIN MOUNTING

) — TA(A) Pp
Mounting Lead Length, L (in
R Ti T T Te(K) TLK)
Method s [ va |12 | s | A tar AT K

1 52 65 72 85 °C/W l l l

2 67 80 87 | 100 °C/W )

3 50 °C/W Use of the above model permits junction to lead thermal resis-

tance for any mounting configuration to be found. For a given

total lead length, lowest values occur when one side of the rec-
tifier is brought as close as possible to the heat sink. Terms in
the model signify:

TaA = Ambient Temperature Tc = Case Temperature
TL = Lead Temperature Ty = Junction Temperature
Rgs = Thermal Resistance, Heat Sink to Ambient

RgL = Thermal Resistance, Lead to Heat Sink

RgJ = Thermal Resistance, Junction to Case

Pp = Power Dissipation

(Subscripts A and K refer to anode and cathode sides, respec-
tively.) Values for thermal resistance components are:

RgL = 100°C/W/in typically and 120°C/W/in maximum.

Rgy = 36°C/W typically and 46°C/W maximum.

NOTE 3 — HIGH FREQUENCY OPERATION:

Since current flow in a Schottky rectifier is the result of major-
ity carrier conduction, it is not subject to junction diode forward
and reverse recovery transients due to minority carrier injection
and stored charge. Satisfactory circuit analysis work may be
performed by using a model consisting of an ideal diode in
parallel with a variable capacitance. (See Figure 5.)

Rectification efficiency measurements show that operation
will be satisfactory up to several megahertz. For example, rel-
ative waveform rectification efficiency is approximately 70 per-
cent at 2.0 MHz, e.g., the ratio of dc power to RMS power in the
load is 0.28 at this frequency, whereas perfect rectification would
yield 0.406 for sine wave inputs. However, in contrast to ordinary
junction diodes, the loss in waveform efficiency is not indicative
of power loss: it is simply a result of reverse current flow through
the diode capacitance, which lowers the dc output voltage.
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TECHNICAL DATA

Designer’s 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 chrome barrier metal, 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.

o Extremely Low vp o Low Stored Charge, Majority

« Low Power Loss/High Efficiency Carrier Conduction

Mechanical Characteristics:

« Case: Epoxy, Molded

o Weight: 1.1 gram (approximately)

« Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily
Solderable

o Lead and Mounting Surface Temperature for Soldering Purposes: 220°C Max. for’
10 Seconds, 1/16” from case

o Shipped in plastic bags, 5,000 per bag.

« Available Tape and Reeled, 1500 per réel, by adding a “RL” suffix to the part number

o Polarity: Cathode Indicated by Polarity Band

e Marking: 1N5820, 1N5821, 1N5822

1N5820
1N5821
1N5822

1N5820 and 1N5822 are
Motorola Preferred Devices

SCHOTTKY BARRIER
RECTIFIERS

3.0 AMPERES
20, 30,40 VOLTS

CASE 267-03
PLASTIC

Rating Symbol | 1N5820 | 1N5821 | 1N5822 | Unit
Peak Repetitive Reverse Voltage VRRM 20 30 40 \
Working Peak Reverse Voltage VRWM
DC Blocking Voltage VR 3
Non-Repetitive Peak Reverse Voltage VRSM 24 36 48 \
RMS Reverse Voltage VR(RMS) 14 21 28 \2
Average Rectified Forward. Current (2) lo 3.0 A

VR(equiv) < 02 VR(dc). TL = 95°C
(RgJa = 28°C/W, P.C. Board
Mounting, see Note 2)

Ambient Temperature Ta 90 85 80 °c

Rated VR(dc), PF(AV) =0
RgJa = 28°C/W

Non-Repetitive Peak Surge Current IFsM  |~e———80 (for one cycle) ———w=| A
{Surge applied at rated load condi-
tions, half wave, single phase 60 Hz,

T =75°C)
Operating and Storage Junction T), Tstg |~s——— 6510 +125 ——=| °C
Temperature Range (Reverse
Voltage applied)
Peak Operating Junction Temperature Ti(pk) 150 - °c
(Forward Current Applied)
*THERMAL CHARACTERISTICS (Note 2)
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Ambient RgJA 28 °c/w

*ELECTRICAL CHARACTERISTICS (T| = 25°C unless otherwise noted) (2)

Cl istic ymbol 1N5820 1N5821 1N5822 Unit
Maximum Instantaneous VE Vv
Forward Voltage (1)
(if = 1.0 Amp) 0.370 0.380 0.390
(ig = 3.0 Amp) 0.475 0.500 0.525
(iF =9.4 Amp) 0.850 0.900 0.950
Maximum Instantaneous iR mA
Reverse Current @ Rated
dc Voltage (1)
T =25°C 20 20 20
TL = 100°C 20 20 20

(1) Pulse Test: Puise Width = 300 us, Duty Cycle = 2.0%.
(2) Lead Temperature reference is cathode lead 1/32" from case,
*Indicates JEDEC Registered Data for 1N5820-22.

Rev 2
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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 VRy\. Proper derating may be accom-

. plished by use of equation (1). :

TA(max) = Ty(max) ~ RoJAPF(AV) -~ RgJaPR(AV) (1)
where T (max) = Maximum allowable ambient temperature
TJ(max) = 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
RgJA = Junction-to-ambient thermal resistance
Figures 1, 2, and 3 permit easier use of equation (1) by taking
reverse power dissipation and thermal runaway into consideration.
The figures solve for a reference temperature as determined by
equation (2).

TR = Ta(max) = ReJAPR(AV) 2
Substituting equation (2) into equation (1) yields:
TA(max) = TR =~ ReJAPF(AV) @3

Inspection of equations (2) and (3) reveals that TR is the
ambient temperature at which thermal runaway occurs or where
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

slope ‘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) = V(FM) X F @
The factor F is derived by considering the properties of the various
rectifier circuits and the reverse characteristics of Schottky diodes.

EXAMPLE: Find Ta(max) for 1N5821 operated in a 12-volt
dc supply using a bridge circuit with capacitive filter such that
Ipc =20 A (If(av) = 1.0 A), I{Fm)/1{AV) = 10, Input Voltage
=10 V(rms). RgJa = 40°C/W. .

Step 1. Find VR (equiv)- Read F = 0.65 from Table 1,

- VR(equiv) = (1.41)(10)(0.65) =9.2 V.

Step 2. Find TR from Figure 2. Read TR = 108°C

@ VR =9.2 V and Rga = 40°C/W.

Step 3. Find Pp(ay) from Figure 6. **Read Pr(ay) =0.85 W
HEm) _
l(av)

Step 4. Find TA (max) from equation (3).

TA(max) = 108 - (0.85) (40) = 74°C.
**Values given are for the 1N5821. Power is slightly lower for the
1N5820 because of its lower forward voltage, and higher for the

@ 10and If(ay) =1.0A.

' 1N5822. Variations will be similar for the MBR-prefix devices,

using PE(av) from Figure 7.

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 1.3 0.65 1.0 1.3
Square Wave 0.75 15 0.75 15 15

*Note that VR (pK) =~ 2.0 Vin(PK). tUse line to center tap voltage for Vijq.
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1N5820 thru 1N5822

FIGURE 56 — THERMAL RESPONSE
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TIME equivalent square power pulse. L~
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= 1 =
Iw
=Y 02 ATy =Ppk e RguL D+ (1-D) -ty + tp) + r(tp) - rlty)]
[ - whs:sL' ok * RoJL LA L L 1] The temp of the lead should be measured -+
= = T T hei . . 1 using a thermocouple placed on the lead as close as
=2 0.1 ¢ |A dJL = the increase in junction temperature above the - possible to the tie point. The thermal mass con- :J;:
=S lead temperature. nected to the tie point is normally large enough 1
w g
2 w )_ r(t) = normalized value of transient thermal resistance so that it will not significantly respond to heat _4,’:
<2 0.05— at time, t, i.e.: surges generated in‘the diode as a result of pulsed ]
5 0.03 1(t1 + tp) = normalized value of operation once steady-state conditions are achieved. | |
S [ transient thermal resistance L+ Using the measured value of T, the junction tem- T
T e g g2f—at time ty +tp, etc, perature may be determined by: [ |
[T (T L]
J=TL+ ATJL
001 Ly L]
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FIGURE 6 — FORWARD POWER DISSIPATION

NOTE 3 — APPROXIMATE THERMAL CIRCUIT MODEL

1N5820-22

@ 10 ——F E
g0 =
El) 1
= Sine Wave A
o
- 30 'I(F N  {Resistive Load) ‘//J
& 20 (AV) P de . D
g " 1] A 7 Y ‘ Tua) Tea) Tu| 7 Tew) Tuk)
o

L1504 l
g 10 Capacitive 10 / I/ Square Wave =33
S 07 Loads 2 vz
2 0
w05 - 4
g z
w03 A Ty 1280C Use of the above model permits junction to lead thermal
< 02 / 7 resistance for any mounting configuration to be found. For a given
’<>: Y % total lead length, lowest values occur when one side of the rectifier
g 01 V/ is brought as close as possible to the heat sink. Terms in the model
e 0.1 02 03 05 07 10 20 30 50 7.0 10 signify:

IF(AVv), AVERAGE FORWARD CURRENT (AMP)

NOTE 2 — MOUNTING DATA

Ta = Ambient Temperature Tc = Case Temperature

T = Lead Temperatire Ty = Junction Temperature

Rgg = Thermal Resistance, Heat Sink to Ambient

Rg L = Thermal Resistance, Lead to Heat Sink

RgJ = Thermal Resistance, Junction to Case

Pp = Total Power Dissipation = Pg + Pg

Pg = Forward Power Dissipation

PR = Reverse Power Dissipation

(Subscripts (A) and (K) refer to anode and cathode sides, respec-

tively.) Values for thermal resistance components are:

RgL= 42°C/W/in typically and 48°C/W/in maximum

RgJ = 10°C/W typically and 16°C/W maximum

The maximum lead temperature may be found as follows:
TL =Ty(max) - ATJL

where ATy = RgyL * Pp

Mounting Method 1
P.C. Board where

available copper surface Mounting Method 3

P.C. Board with

Data shown for thermal resistance junction-to-ambient (RgJA)
for the mountings shown is to be used as typical guideline values
for preliminary engineering, or in case the tie point temperature
cannot be measured.

TYPICAL VALUES FOR Rgya IN STILL AIR

Lead Length, L (in)

Method 18 14 12 3/4 RgJa
1 50 51 53 55 °c/w

2 58 59 61 63 oc/w

3 28 °c/w

with 2-1/2" X 2-1/2" °
copper surface.

is small.
Fe

—1{ F—
I

Mounting Method 2
Vector Push-In
Terminals T-28

L=1/2"

| e |
7/.17/////////////4 3 Board Ground Plane
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NOTE 4 — HIGH FREQUENCY OPERATION

Since current flow in a Schottky rectifier is the result of
majority carrier conduction, it is not subject to junction diode
forward and reverse recovery transients due to minority carrier
injection and stored charge. Satisfactory circuit analysis work
may be performed by using a model consisting of an ideal diode
in parallel with a variable capacitance. (See Figure 11.)
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TECHNICAL DATA

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. |deally suited for use as rectifiers in low-voltage, high-frequency inverters,
free wheeling diodes, and polarity. protection diodes.
¢ Extremely Low vg
* Low Power Loss/High Efficiency
* Highly Stable Oxide Passivated Junction
¢ Low Stored Charge, Majority Carrier Conduction
Mechanical Characteristics:
Case: Epoxy, Molded
Weight: 1.1 gram (approximately)
Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily
Solderable
Lead and Mounting Surface Temperature for Soldering Purposes: 220°C Max. for .
10 Seconds, 1/16” from case
Shipped in plastic bags, 5,000 per bag.
Available Tape and Reeled, 1500 per reel, by adding a “RL" suffix to the part number
Polarity: Cathode Indicated by Polarity Band
Marking: B320, B330, B340, B350, B360

MAXIMUM RATINGS

MBR320 MBR340
MBR330 MBR350

MBR360

MBR340 and MBR360 are
Motorola Preferred Devices

SCHOTTKY BARRIER
RECTIFIERS

3.0 AMPERES
20, 30, 40, 50, 60 VOLTS

CASE 267-03
PLASTIC

Rating Symbol MBR320

MBR330

MBR340 MBR350 MBR360

Unit

Peak Repetitive Reverse Voltage 20
Working Peak Reverse Voltage

DC Blocking Voltage

VRRM

VRWM
VR

30

40 50 60

Average Rectified Forward Current
Ta = 65°C
(Rgga = 28°C/W, P.C. Board Mounting,
see Note 3)

lo

3.0

Nonrepetitive Peak Surge Current (2)
(Surge applied at rated load conditions, half wave,
single phase 60 Hz, T = 75°C)

iIFsM

-4
k=1

Operating and Storage Junction

TJ Tstg
Temperature Range (Reverse Voltage applied)

—65 to 150°C

°C

Peak Operating Junction Temperature

TJ(pk)
(Forward Current Applied)

150

°C

THERMAL CHARACTERISTICS

Characteristic

Symbol

Unit

Thermal Resistance, Junction to Ambient, (see Note 3, Mounting Method 3)

RgJA 28

°C/W

ELECTRICAL CHARACTERISTICS (T|_ = 25°C unless otherwise noted )(2)

Characteristic Symbol MBR320

MBR330 | MBR340

MBR350 | MBR360

Unit

Maximum Instantaneous
Forward Voltage (1)
(iF = 1.0 Amp)
(if = 3.0 Amp)
(if = 9.4 Amp)

vF

0.500
0.600
0.850

0.600
0.740
1.080

Maximum Instantaneous iR
Reverse Current @ Rated
dc Voltage (1)

TL = 25°C
TL = 100°C

0.60

mA

(1) Pulse Test: Pulse Width = 300 us, Duty Cycle = 2.0%.
(2) Lead Temperature reference is cathode lead 1/32" from case.

Rev 1
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MBR320, MBR330, MBR340, MBR350, MBR360

FIGURE 6 — TYPICAL FORWARD VOLTAGE
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MBR320, MBR330, MBR340, MBR350, MBR360

NOTE 3 — MOUNTING DATA

Data shown for thermal resistance junction-to-
ambient (Rgja) for the mountings shown is to be used
as typical guideline values for preliminary engineering,
orin case the tie point temperature cannot be measured.

TYPICAL VALUES FOR Rgjp IN STILL AIR
. Lead Length, L (in)
Method | 18 | 14 | 12 | 34 | Rgya

1 50 51 53 55 °C/W
2 58 59 61 63 °CW
3 28 °CW

Mounting Method 1
P.C. Board where
available copper surface
is small.

e

Mounting Method 2
Vector Push-In
Terminals T-28

Mounting Method 3
P.C. Board with
2-1/2" x 2-1/2"
copper surface.
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TECHNICAL DATA

| MBR370
Axial Lead Rectifiers - MBR380
MBR390

. employing the Schottky Barrier principle in alarge area metal-to-silicon power diode.

State-of-the-art geometry features epitaxial construction with oxide passivation and metal MBR31 00
overlap contact. Ideally suited for use as rectifiers in low-voltage, high-frequency inverters, free .

wheellng diodes; and polarity protection dlodes - MBR3100 is a

. LOW Reverse Current " Motorola Preferred Device

e Low Stored Chargg, Majo.nFy Carrier Conduction ‘ SCHOTTKY BARRIER
¢ Low Power Loss/High Efficiency . . RECTIFIERS

o Highly Stable Oxide Passivated Junction i - 3 AMPERES

¢ Guard-Ring for Stress Protection . 70, 80, 90, 100 VOLTS
e Low Forward Voltage . .

e 150°C Operating Junction Temperature

o High Surge Capacity

Mechanical Characteristics:

.e_Case: Epoxy, Molded

o Weight: 1.1 gram (approximately)

« Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily
Solderable .

e Lead and Mounting Surface Temperature for Soldering Purposes: 220°C Max. for
10 Seconds, 1/16” from case

CASE 267-03
* Shipped in plastic bags, 5,000 per bag. -PLASTIC
o Available Tape and Reeled, 1500 per reel, by adding a “RL” suffix to the part number
o Polarity: Cathode Indicated by Polarity Band .
e Marking: B370, B380, B390, B3100
MAXIMUM RATINGS
Rating ! Symbol |MBR370 | MBR380 | MBR390 | MBR3100 | Unit
Peak Repetitive Reverse Voltage VRRM 70 80 90 100 Vv
Working Peak Reverse Voltage ; VRWM . |- .
DC Blocking Voltage VR |
Average Rectified Forward Current lo 3 A
Ta = 100°C
(RgJA = 28°C/W, P.C. Board Mounting, see Note 1)
Nonrepetitive Peak Surge Current IFSm 150 A
{Surge applied at rated ioad conditions, haif-wave, singie phase, 60 Hz)
Operating and Storage Junction Temperature Range TJ Tstg —65to +150 °C
(Reverse Voltage applied)
Voltage Rate of Change (Rated VR) . dv/dt 10 V/ns
THERMAL CHARACTERISTICS
Characteristic v Symbol Max Unit
Thermal Resistance, Junction to Ambient RoyA 28 °C/W
(see Note 1, Mounting Method 3)
ELECTRICAL CHARACTERISTICS (T| = 25°C unless otherwise noted)
Characteristic Symbol Max Unit
Maximum Instantaneous Forward Voltage* * . VE \
(if = 3 Amps, T = 25°C) ) ) . 0.79
(if = 3 Amps, T = 100°C) 0.69
Maximum Instantaneous Reverse Current @ Rated.dc Voltage* iR mA
(T = 25°C) 0.6
(TL = 100°C) : ] 20

*Pulse Test: Pulse Width = 300 us, Duty Cycle < 2.0%.

Rev 1

Rectifier Device Data 3-57



MBR370, MBR380, MBR390, MBR3100
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Figure 1. Typical Forward Voltage Figure 2. Typical Reverse Current*

*The curves shown are typical for the highest voltage device in the voltage
grouping. Typical reverse current for lower voltage selections can be
estimated from these same curves if VR is sufficiently below rated VR.
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MBR370, MBR380, MBR390, MBR3100

NOTE 1 — MOUNTING DATA:

Data shown for thermal resistance junction-to-ambient (Rgja)
for the mountings shown is to be used as typical guideline values
for preliminary engineering or in case the tie point temperature
cannot be measured.

Typical Values for Rgya in Still Air

M ing Lead Length, L (in)
Method 18 | 14 | 12 | 3/4 Roaa
1 50 | 51 | 53 | 65 | °C/W
2 58 | 59:| 61.| 63 | °CW
3 28 °C/W

Mounting Method 1
P.C. Board where
available copper surface
is small.

AR

Mounting Method 2
Vector Push-In
Terminals T-28

P

L L

Mounting Method 3
P.C. Board with
2-1/2" x 2-1/2"
copper surface.

BOARD GROUND PLANE
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MOTOROLA | 1N5823, 1N5824

- [
?EEM,&PIIJ\/I\%UCTOR 1N5825

1N5823 and 1N5825 are
Motorola Preferred Devices

Designer’s Data Sheet

9 - SCHOTTKY BARRIER
Power Rectifiers RECTIFIERS
... employing the Schottky Barrier principle in a large area metal-to-silicon power diode. 5 AMPERE
State-of-the-art geometry features chrome barrier metal, epitaxial construction with oxide 20, 30, 40 VOLTS

passivation and metal overlap contact. Ideally suited for use as rectifiers in low-voltage,

high-frequency inverters, free-wheeling diodes; and polarity-protection diodes.

o Extremely Low vp e Low Stored Charge, Majority
e Low Power Loss/High Efficiency Carrier Conduction

Mechanical Characteristics:

o Case: Welded steel, hermetically sealed

Weight: 2.4 grams (approximately)

Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily

Solderable
o Polarity: Cathode to Case CASE 60-01
o Shipped 50 units per tray METAL

Marking: 1N5823, 1N5824, 1N5825

*MAXIMUM RATINGS

Rating Symbol 1N5823 1N5824 1N5825 Unit

Peak Repetitive Reverse Voltage VRRM

Working Peak Reverse Voltage VRWM 20 30 40 Volts

DC Blocking Voltage VR
Non-Repetitive Peak Reverse Voltage VRSM 24 36 48 Volits
RMS Reverse Voltage VR(RMS) 14 21 28 Volts
Average Rectified Forward Current lo Amp

VR(equiv) < 0.2 VR (dg) Tc = 75°C 15

VR(equiv) < 0.2 VR (dg), TL = 80°C 5.0

RgJA = 25°C/W, P.C. Board
Mounting, See Note 3)

Ambient Temperature TAa °C
Rated VR (dc). PF(Av) =0 65 60 55
RgyA = 256°C/W

Non-Repetitive! Peak Surge Current IFsm |¢————————— 500 (for 1 cycle) ———————| Amp

{Surge applied at rated load conditions,
halfwave, single phase 60 Hz)

Operating and Storage Junction Temperature Range TJ. Tstg |~t——————————— -65t0 125 ————————————— °C
(Reverse Voltage applied)
Peak Operating Junction Temperature TJ(pk) 150 °C
(Forward Current Applied)
*THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case RgJuc 3.0 °C/W
*ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted)
Characteristic Symbol 1N56823 1N6824 1N5825 Unit
Maximum Instantaneous Forward Voltage (1) VE Volts
(i = 3.0 Amp) 0.330 0.340 0.350
(iF = 5.0 Amp) 0.360 0.370 0.380
(ig=15.7 Amp) 0.470 0.490 0.520
Maximum Instantaneous Reverse Current iR mA
@ rated dc Voltage
Te=25°C 10 10 10
Tc=100°C 100 125 150
(1) Pulse Test: Pulse Width = 300 us, Duty Cycle =2.0% *Indi JEDEC Registered Data for IN5823-1N5825
Rev 1
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1N5823, 1N5824, 1N5825

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 VRwm. Proper derating may be accomplished by use
of equation (1):

Ta(max) = Ty(max) ~ Resa PE(AV) = ReJAPR(AV)
where

(1)

T A(max) = Maximum allowable ambient temperature
TJ(max) = Maximum allowable junction temperature
(125°C or the temperature at which ther-
mal runaway occurs, whichever is Iowest)
PF(AV) = Average forward power dissipation

PR(AV) =
RgJA = Junction-to-ambient thermal resistance
Figures 1,.2 and 3 permit easier use of equation (1) by taking
reverse power dissipation and thermal runaway into consideration.
The figures solve for a reference temperature as determined by
equation (2):

Average reverse power dissipation

TR = Ty(max) — ReJAPR(AV) (2)
Substituting equation (2) into equation (1) yields:
Ta(max) = TR~ Rgya PF(AV) (3)

Inspection of equations (2) and (3) reveals that TR is the ambient
temperature atwhich thermal runaway occurs or where Ty = 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 slope in the vicinity
of 115°C. The data of Figures 1, 2 and 3 is based upon dc condi-
tions. For use in common rectifier circuits, Table | indicates sug-
gested factors for an equivalent dc voltage to use for conservative
design; i.e.:
VRiequiv) = VIN(PK) X F (a)

The Factor F is derived by considaring the properties of the various
rectifier circuits and the reverse characteristics of Schottky diodes.

Example: Find TA(max) for 1N5825 operated in a 12-Volt dc
supply using a bridge circuit with capacitive filter such that Ipc ="
10 A-(If(av) = 5 A), I(pKk)/!(AV) =10, Input Voltage = 10
V(rms), RgJAA 10°C/W.

Step 1: Find VR(equiv). Read F = 0.65 from Table | .\
VR(equiv) = (1.41)(10)(0.65) = 9.2 V
Step2: Find TR from Figure 3. Read TR =113°C @ VR
9.2 V & Rgya = 10°C/W.
Step 3: F|nd PE(av) trom Figure 4.**Read PF(AV) =556W
(PK)
—=10 & Igfav) =
'(AV)
Step4: Find TA(max) from equation (3). Ta(max) = 113-(10)
(6.5) =

**Value given are for the 1N5825. Power is slightly lower for the
other units because of their lower forward volitage.

TABLE | — VALUES FOR FACTOR F

Circuit Half Wave Full Wave, Bridge c;::"rv.;{:;:'e d vt
Load Resistive | Capacitive® | Resistive | Capacitive Resistive | Capacitive
Sine Wave 05 1.3 0.5 0.65 1.0 1.3
Square Wave 0.75 1.5 0.75 0.75 1.5 1.5
*Note that VR (pK)=22 Vin (PK) tUse line to center tap voltage for Vj,.

FIGURE 1 — MAXIMUM REFERENCE TEMPERATURE — 1N5823  FIGURE 2 — MAXIMUM REFERENCE TEMPERATURE — 1N5824
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1N5823, 1N5824, 1N5825

THERMAL CHARACTERISTICS
FIGURE 5 — THERMAL RESPONSE

1.0
w 0.7
=3 —
H] 05
=
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@ 03
€ _ 0, — ZgJc() = RoJc o rlt)
8 H I
=N - . IP T —t—t
L3 0 pk Pk DUTY CYCLE, D = tp/ty J
=& T PEAK POWER, Py, is peak of an
& 0,073 TIME
zZ 1 l— ] — equivalent square power pulse.
w =005
2 ATyC=Ppk - Rayg D+ (1-D) - rleg + 1) +ritg)=rity)]
< 003 where
= 0.02 AT)c = the increase in junction temperature above the case temperature
g r(t) = normalized value of transient thermal resistance at time, t, from Figure 5, i.e.:
0.01 t(t1 + tp) = normalized value of transient thermal resistance at time, 1 + tp
0.5 1.0 20 5.0 10 20 50 100 200 500 1.0k 20k 5.0k 10k 20k 50k
t, TIME (ms)

NOTE 2 — FINDING JUNCTION TEMPERATURE

NOT

E 3 -~ MOUNTING DATA

Ppk Pok
DUTY CYCLE. D = .1
atpo] PEAK POWER, Py is peak of an
equivalent square power pulse
TIME
fe—— 1 ——]

To determine maximum junction temperature of the diode in a given situation,
the following procedure is recommended

The temperature of the case should be measured using a thermocouple placed
on the case at the temperature reference point (see Note 3). The thermal mass
connected to the case 1s normally large enough so that it will nat sigmificantly
respond to heat surges generated in the diode as a result o1 pulsed operation unce
steady state conditionsare achieved. Using the measured value of T¢, the junction
temperature may be determined by

Ty=Te+ Toc
where Ty is the-increase in junction temperature above the case temperature.
It may be determined by

BTYe = Ppk *RGYC (D +(1-D) - rlty + tp) +rltp)
where

rit) = normalized value of transient thermal resistance at time, t, from Figure

Se.

1 (11 + tp) = normalized value of transient thermal resistance at time 1+ t;,

)]

Data shown fo

(Rgya) for the mountings shown is to be used as typical
guideline values for preliminary engineering.

TYPICAL VALUES FOR Ryja INSTILL AIR

r thermal resistance junction-to-ambient

LEAD LENGTH, L (IN)
MOUNTING
METHOD 1/4 1 Roua
1 55 60 °c/w
2 65 70 °c/w
3 25 oc/w

£

MOUNTING METHOD 1
L =L ->1

=

MOUNTING METHOD 2

‘."
A

MOUNTING METHOD 3

P. C. Board with
2 1/2' x.2 1/2" copper surface

Board Ground

3

Vector pin rﬁounting Plane
FIGURE 6 — APPROXIMATE THERMAL CIRCUIT MODEL
' Rgca
) 70°c/w
RoLA Roya Rousc * vV
Rosa  a0°c/w/iN 25°Cc/w 2°c/w
N VW AN ————ANN ANA A/
RecL RoLk Rosk
(e} (o}
1 0.5°c/w 40°C/W/IN
— TaA TLA Ty Pp Tak =
T
Use of the above model permits calculation of ‘average TEMPERATURES THERMAL RESISTANCES

junction temperature for any mounting situation. Lowest
values of thermal resistance will occur when' the cathode
lead is brought as close as possible to a heat dissipator; as
heat conduction through the anode lead is small. Terms
in the model are defined-as follows:
*Case temperature reference

is at cathode end.

TaA = Ambient
TAA = Anode Heat Sink Ambient

Tak = Cathode Heat Sink Ambient
TLA = Anode Lead
TLK = Cathode Lead

Ty = Junction

Rgca = Case to Ambient

Rgsa = Anode Lead Heat Sink to Ambient
RgsK = Cathode Lead Heat Sink to.Ambient
RgLA = Anode Lead

Rg Lk = Cathode Lead

RgcL = Case to Cathode Lead

Rgyc = Junction to Case

Rgya = Junction to Anode Lead (S bend)
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€, CAPACITANCE (pF)

if, INSTANTANEOUS FORWARD CURRENT (AMP)

1N5823, 1N5824, 1N5825

FIGURE 7 — TYPICAL FORWARD VOLTAGE
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NOTE 4 — HIGH FREQUENCY OPERATION

Since current flow in a Schottky rectifier is the result of majority.
carrier conduction, it is not subject to junction diode forward and
reverse recovery transients due to minority carrier injection and
stored charge. Satisfactory circuit analysis work may be performed
by using a model consisting of an ideal diode in parallel with a
variable capacitance. (See Figure 10).

Rectification efficiency measurements show that operation will
be satisfactory up to several megahertz. For example, relative
waveform rectification efficiency is approximately 70 per cent at
2.0 MHz, e.g., the ratio of dc power to RMS power in the load is
0.28 at this frequency, whereas perfect rectification would yield
0.406 for sine wave inputs. However, in contrast to ordinary
junction diodes, the loss in waveform efficiency is not indicative of
power loss; it is simply a result of reverse current flow through the
diode capacitance, which lowers the dc output voltage.
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MOTOROLA

= SEMICONDUCTOR Husmm MBR1535CT

TECHNICAL DATA

Switchmode Power Rectifiers

... using the Schottky Barrier principle with a platinum barrier metal. These state-of-the-art
devices have the following features:

e Center-Tap Configuration

o Guardring for Stress Protection

e Low Forward Voltage

e 150°C Operating Junction Temperature

e Guaranteed Reverse Avalanche

e Epoxy Meets UL94, VO at 1/8”

Mechanical Characteristics:

e Case: Epoxy, Molded

Weight: 1.9 grams (approximately)

Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily
Solderable

MBR1545CT

MBR1545CT is a
Motorola Preferred Device

SCHOTTKY BARRIER
RECTIFIERS

15 AMPERES
35 and 45 VOLTS

4
o Lead Temperature for Soldering Purposes: 260°C Max. for 10 Seconds 3
¢ Shipped 50 units per plastic tube
e Marking: B1535, B1545
1 CASE 221A-06
5 TO-220AB
3 PLASTIC
MAXIMUM RATINGS
Rating Symbol MBR15635CT MBR1545CT Unit
Peak Repetitive Reverse Voltage VRRM Volts
Working Peak Reverse Voltage VRWM 35 45
DC Blocking Voltage VR
Average Rectified Forward Current Per Diode IF(AV) 75 75 Amps
Tc = 105°C (Ratéd VR) Per Device 15 15
Peak Repetitive Forward Current, T¢c = 105°C IERM 15 15 Amps
(Rated VR, Square Wave, 20 kHz) Per Diode
Nonrepetitive Peak Surge Current IFsm 150 150 Amps
(Surge applied at rated load conditions halfwave,
single phase, 60 Hz)
Peak Repetitive Reverse Surge Current IRRM 1.0 1.0 Amps
(2.0 us, 1.0 kHz) .
Operating Junction Temperature Ty -65 to +150 -65 to +150 °C
Storage Temperature Tsty -651to+175 -65to +175 °C
Voltage Rate of Change (Rated VR) dv/dt 1000 10000 V/us
THERMAL CHARACTERISTICS PER DIODE ‘ v
Maximum Thermal Resistance, Junction to Case RgJyc 3.0 3.0 °C/W
Maximum Thermal Resistance, Junction to Ambient RouaA 60 60 °C/W
ELECTRICAL CHARACTERISTICS PER DIODE
Maximum Instantaneous Forward Voltage (1) VF Volts
(ip=7.5 Amp, Tc = 1256°C) 0.57 0.57
(iF=15 Amp, Tc = 125°C) 0.72 0.72
(ig=15 Amp, Tc = 25°C) 0.84 0.84
Maximum Instantaneous Reverse Current(1) iR mA
(Rated dc Voltage, Tc = 125°C) 15 15
(Rated dc Voltage, T¢ = 25°C) 0.1 0.1

(1) Pulse Test: Pulse Width = 300 us, Duty Cycle < 2.0%
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FIGURE 1 — TYPICAL FORWARD VOLTAGE

MBR1535CT, MBR1545CT

FIGURE 2 — TYPICAL REVERSE CURRENT

2 50 100 ;
% 3 r T ~J130°c
=3 A 4T
Z 2 Ty=125°C ] 10 T
& ~ ] 125°¢
3 T t
S 10 - 5/ E 100°C
S 70 75°C 7 = 1.0
= b
£ 50 DL E 75°CT—=
8 30 /AN S —]
£ 20 / S
£ / E 25°C
= - 0.01
E 1.0 va l/l =
=2 Il l'
=07 £
o 1 0.001 ‘
.2 0.4 0.6 0.8 1.0 1.2 0 10 20 30 40 50
if, INSTANTANEOUS FORWARD VOLTAGE (VOLTS) VR. REVERSE VOLTAGE (VOLTS)
FIGURE 3 — CURRENT DERATING, CASE FIGURE 4 — CURRENT DERATING, AMBIENT
= 16 S 16 T T T
& ~J Rated Voltage Applieﬁ @ Rated Voltage Applied
£ N +——— s +—— t
= \ RgJc = 3.0°C/W = dc ——— Rgyp = 16°C/W
g 12 N = 12 < ot T
= &£ === Rgyp = 60°C/W
3 10 ™ \ 3w ] No Heat Sink|
2 T N S ~ o ot s
[=] .
= 50 NN £ 80 AN
oc o \ g \
= 180° Square Wave \ =
w 6.0 2 6.0 }—— A
& N w 180° Square Wave
g N g Py \
&40 = 40 == N
E A\ £" == ~\
S 2 N S S B e =S
z N g TS TS
-0 = 9 - \
100 110 120 130 140 150 0 20 40 60 80 100 120 140 160
Tg. CASE TEMPERATURE (°C) Ta. AMBIENT TEMPERATURE (°C)
7}
E FIGURE 5 — POWER DISSIPATION
= 14
= i T
= (RESI‘SNVE Load) 180°C
= 12 IpK Square
<< —_—=
= | LD Wave |
A AV /
a 10 d
2
E 8.0 /.
a.
2 7
g 6.0 F
€ 40
] Pz
g p
w20
=
]
& 0 20 40 60 80 10 12 14 16 18 20
IHAV), AVERAGE FORWARD CURRENT (AMPS)
3-65

Rectifier Device Data




MOTOROLA
B SEMICOND U CT O R  /55mmmmm
TECHNICAL DATA

MBR2015CTL

SWITCHMODE MBR2030CTL

Dual Schottky
Power Rectifiers

Motorola Preferred Device

... 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
overlay contact. Ideally suited for use as rectifiers in very low-voltage, high-frequency switching
power supplies, free wheeling diodes and polarity protection diodes.

Highly Stable Oxide Passivated Junction

Very Low Forward Voltage Drop (0.4 Max @ 10 A, Tc = 150°C)
Matched Dual Die Construction (10 A per Leg or 20 A per Package)
High Junction Temperature Capability

High dv/dt Capability

Excellent Ability to Withstand Reverse Avalanche Energy Transients
Guardring for Stress Protection

Epoxy Meets UL94, VO at 1/8”

Mechanical Characteristics:
e Case: Epoxy, Molded

SCHOTTKY BARRIER
RECTIFIERS
20 AMPERES
15 and 30 VOLTS

o Weight: 1.9 grams (approximately) CASE 221A-06
o Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily TO-220AB
Solderable

o Lead Temperature for Soldering Purposes: 260°C Max. for 10 Seconds
* Shipped 50 units per plastic tube
e Marking: B2015, B2030

MAXIMUM RATINGS (Per Leg)

Rating Symbol MBR2015CTL | MBR2030CTL Unit
Peak Repetitive Reverse Voltage VRRM
Working Peak Reverse Voltage VRWM 15 30 Volts
DC Blocking Voltage ‘ VR
Average Rectified Forward Current IF(AV) 10 Amps
Nonrepetitive Peak Surge Current IFsm 150 Amps
{Surge applied at rated load conditions halfwave, singie phase, 60 Hz)
Peak Repetitive Reverse Surge Current (2.0 us, 1.0 kHz) IRRM 1.0 Amp
Operating Junction Temperature Ty —65to +150 °C
Storage Temperature Tstg —65to +175 °C
Voltage Rate of Change (Rated VR) dv/dt 10000 Vius
THERMAL CHARACTERISTICS (Per Leg)
Thermal Resistance, Junction to Case i ReJc 2.0 l °C/W l
ELECTRICAL CHARACTERISTICS (Per Leg)
Maximum Instantaneous Forward Voltage (1) VF Volts
(i = 10 Amp, T¢ = 25°C) 0.52
(iF = 10 Amp, T¢ = 150°C) 0.40
(i = 20 Amp, T¢ = 25°C) 0.58
(if = 20 Amp, Tc = 150°C) 0.48
Maximum Instantaneous Reverse Current (1) iR mA
(Rated DC Voltage, Tc = 25°C) 5.0
(Rated DC Voltage, Tc = 100°C) 40
(Rated DC Voltage, Tc = 125°C) 75

(1) Pulse Test: Pulse Width = 5.0 ms, Duty Cycle < 10%.
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ir, INSTANTANEOUS FORWARD CURRENT (AMPS)

IF(Av), AVERAGE FORWARD CURRENT (AMPS)

MBR2015CTL, MBR2030CTL
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MBR2015CTL, MBR2030CTL

HIGH FREQUENCY OPERATION

Since current flow in a Schottky rectifier is the result
of majority carrier conduction, it is not subject to junction
diode forward and reverse recovery transients due to
minority carrier injection and stored charge. Satisfactory
circuit analysis work may. be performed by using a model
consisting of an ideal diode in parallel with-a variable
capacitance. (See Figure 6.)

Rectification efficiency measurements show that oper-
ation will be satisfactory up to several megahertz. For
example, relative waveform rectification efficiency is
approximately 70 percent at 2.0 MHz, e.g., the ratio ‘of dc
power to RMS power in the load is 0.28 at this frequency,
whereas perfect rectification would yield 0.406 for sine
wave inputs. However, in contrast to ordinary junction
diodes, the loss in waveform efficiency is not indicative
of power loss; it is simply a result of reverse current flow
through the diode capacitance, which lowers the dc out-
put voltage. . .
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MOTOROLA
m SEMICONDUCTOR mssnn|  MBR2035CT

TECHNICAL DATA MBR2045CT

MBR2045CT is a
Motorola Preferred Device

Switchmode Power Rectifiers

... using the Schottky Barrier principle with a platinum barrier metal. These state-of-the-art

devices have the following features: SCHOTTKY BARRIER
* Guardring for Stress Protection ) ) RECTIFIERS

¢ Low Forward Voltage . i

* 150°C Operating Junction Temperature 20 AMPERES

¢ Guaranteed Reverse Avalanche i 35and 45 VOLTS

o: Epoxy Meets UL94, VO at 1/8”

Mechanical Characteristics:

« Case: Epoxy, Molded

* Weight: 1.9 grams (approximately)

« Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily

‘Solderable 1
¢ Lead Temperature for Soldering Purposes: 260°C Max. for 10 Seconds 2,4 \ 4
* Shipped 50 units per plastic tube oo
« Marking: B2035, B2045 . i 3 :ﬂ—< ‘Q

1 CASE 221A-06
% TO-220AB
PLASTIC
MAXIMUM RATINGS . . :
. Rating Symbol MBR2035CT MBR2045CT Unit
Peak Repetitive Reverse Voltage VRRM
Working Peak Reverse Voltage ! . VRWM 35 45 Volts
DC Blocking Voltage VR
Average Rectified Forward Current (Rated VR) IF(AV) 20 20 Amps
Tc=135°C
Peak Repetitive Forward Current Per Diode Leg IFRM 20 20 Amps
(Rated VR, Square Wave, 20 kHz) Tc ='135°C
Nonrepetitive Peak Surge Current IFsm 150 ; 150 Amps
(Surge applied at rated load conditions halfwave,
single phase, 60 Hz)
Peak Repetitive Reverse Surge Current IRRM 1.0 1.0 Amps
©.(2.0 us, 1.0 kHz)-See Figure 11 : .
Operating Junction Temperature ' Ty -65 to +150 -65 to +150 °C
Storage Temperature . Tstg -65to +175 -65to.+175 °C
Voltage Rate of Change (Rated VR) dv/dt 1000 ) 10000 V/us
THERMAL CHARACTERISTICS . =
l Maximum Thermal Resistance, Junction to Case . .~ Rguc l 20 ] 20 °Cc/W 1
ELECTRICAL CHARACTERISTICS ‘
Maximum Instantaneous Forward Voltage (1) VE Volts
(ig=10 Amp, T¢ = 125°C) 0.57 0.57
(i =20 Amp, Tc = 125°C) 0.72 0.72
(iF = 20 Amp, Tc = 256°C) 0.84 1 0.84
Maximum Instantaneous Reverse Current (1) iR mA
(Rated dc Voltage, Tc = 125°C) 15 15
(Rated dc Voltage, T¢ = 25°C) 0.1 0.1

(1) Pulse Test: Pulse Width = 300 us, Duty Cycle < 2.0%
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MBR2035CT, MBR2045CT

FIGURE 1 —MAXIMUM FORWARD VOLTAGE FIGURE 2 —TYPICAL FORWARD VOLTAGE
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PE(Av). AVERAGE FORWARD POWER DISSIPATION (WATTS) IF(Av). AVERAGE FORWARD CURRENT (AMPS)

r(5). TRANSIENT THERMAL RESISTANCE (NORMALIZED)

MBR2035CT, MBR2045CT

FIGURE 56 — CURRENT DERATING, INFINITE HEATSINK
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HIGH FREQUENCY OPERATION

Since current flow in a Schottky rectifier is the result of majority
carrier conduction, it is not subject to junction diode forward and
reverse.recovery transients due to minority carrier injection and
stored charge. Satisfactory cifcuit analysis work may be per-
formed by using a model consisting of an ideal diode in parallel
with a variable capacitance. (See Figure 10.)

Rectification efficiency measurements show that operation will
be satisfactory up to several megahertz. For example, relative
waveform rectification efficiency is approximately 70 per cent at
2.0 MHz, e.g., the ratio of dc power to RMS power in the load is
0.28 at this frequency, whereas perfect rectification would yield
0.406 for sine wave inputs. However, in contrast to ordinary
junction diodes, the loss in waveform efficieny is not indicative of
power loss; itis simply aresult of reverse current flow through the
diode capacitance, which lowers the dc output voltage.

FIGURE 11 — TEST CIRCUIT FOR dv/dt AND

C. CAPACITANCE (pF)

FIGURE 10 — CAPACITANCE
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MOTOROLA
TECHNICAL DATA

Switchmode
Power Rectifiers

. using the Schottky Barrier principle with a platinum barrier metal. These state-of-the-art
dewces have the following features:

20 Amps Total (10 Amps Per Diode Leg)
Guard-Ring for Stress Protection

Low Forward Voltage

150°C Operating Junction Temperature
Guaranteed Reverse Avalanche

m SEMICONDUCTOR —

- MBR2060CT
MBR2070CT
MBR2080CT

- MBR2090CT

MBR20100CT

MBR2060CT and MBR20100CT
are Motorola Preferred Devices

SCHOTTKY BARRIER

Xy Meets UL94 "
* Epoxy Meets UL94, VO at 1/ RECTIFIERS
o Low Power Loss/High Efficiency
High S C i 1 20 AMPERES .
o High Surge Capacity . - } _ 5 4 60-100 VOLTS
o Low Stored Charge Majority Carrier Conduction ) ;
Mechanical Characteristics: 8
» Case: Epoxy, Molded
o Weight: 1.9 grams (approximately)
o Finish: All External Surfaces Corrosion Resistant and Termmal Leads are Readily
Solderable
o Lead Temperature for Soldering Purposes: 260°C Max. for 10 Seconds
« Shipped 50 units per plastic tube : ASE 221 706
ing: , B2070, B2080, B2090, B20100 A
e Marking: B2060, B20 0 ) TO-220AB
. PLASTIC
MAXIMUM RATINGS PER DIODE LEG
MBR
Rating Symbol Unit
2060CT 2070CT 2080CT (2090CT|20100CT
Peak Repetitive Reverse Voltage VRRM 60 70 80 20 100 Volts
Working Peak Reverse Voltage VRWM
DC Blocking Voltage VR
Average Rectified Forward Current (Rated VR) Tc = 133°C |F(AV) 10 Amps
Peak Repetitive Forward Current IFRM 20 Amps
(Rated VR, Square Wave, 20 kHz) Tc = 133°C
Nonrepetitive Peak Surge Current - IEsm 150 Amps
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)
Peak Repetitive Reverse Surge Current (2 us, 1 kHz) “IRRM 0.5 Amp
Operating Junction Temperature Ty: —65to +150 °C
Storage Temperature Tstg —-65to +175 °C
Voltage Rate of Change (Rated VR) dv/dt 10,000 Vius
THERMAL CHARACTERISTICS
Maximum Thermal Resistance — Junction to Case ReJC 2 °CW
— Junction to Ambient RpJA’ 60
ELECTRICAL CHARACTERISTICS PER DIODE LEG
Maximum Instantaneous Forward Voltage (1) VE Volts
(iF = 10 Amp, T¢ = 125°C) 0.75
(if = 10 Amp, T¢ = 25°C) 0.85
(ig = 20 Amp, T¢ = 125°C) 0.85
(i = 20 Amp, T¢ = 25°C) 0.95
Maximum Instantaneous Reverse Current (1) iR mA
(Rated dc Voltage, Tc = 125°C) 6
(Rated dc Voltage, T¢ = 25°C) 01

(1) Pulse Test: Pulse Width = 300 us, Duty Cycle < 2%.
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MBR2060CT, MBR2070CT, MBR2080CT, MBR2090CT, MBR20100CT
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Switchmode ™ Power
Dual Schottky Rectifier

..'.u’sing Schottky Barrier technology with a platinum barrier metal. This
. state~of~the—art device is designed for use in high frequency switching power supplies

MBR20200CT

SCHOTTKY BARRIER

and converters with up to 48 volt outputs. They block up to 200 volts and offerimproved RECTIFIER
Schottky performance at frequencies from 250 kHz to 5.0 MHz. 20 AMPERES
© 200 Volit Blocking Voltage 200 VOLTS
® Low Forward Voltage Drop ) -
e Guardring for Stress Protection and High dv/dt Capability (10,000 V/us) -
e Dual Diode Construction — Terminals 1 and 3 Must be Connected for Parallel 0 4
Operation at Full Rating
Mechanical Characteristics 1
e Case: Epoxy, Moided 2,4
e Weight: 1.9 grams (approximately) 1
e Finish: All External Surfaces Corrosion Resistant and Terminal 2y
Leads are Readily Solderable CASE 221A-06
o Lead Temperature for Soldering Purposes: 260°C Max. for 10 Seconds (TO-220)
* Shipped 50 units per plastic tube
e Marking: B20200
MAXIMUM RATINGS (PER LEG)
Rating Symbol Value Unit
Peak Repetitive Reverse Voltage VRRM 200 Volts
Working Peak Reverse Voltage VRWM
DC Blocking Voltage ~ VR
Average Rectified Forward Current Per Leg IF(AV) 10 Amps
(Rated VR) T = 125°C Per Package ‘ 520
Peak Repetitive Forward Current, Per Leg IFRM 20 .| Amps
(Rated VR, Square Wave, 20 kHz) Tc = 90°C
Nonrepetitive Peak Surge Current IFSM 150 Amps
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)
Peak Repetitive Reverse Surge Current (2.0 us, 1.0 kHz) IRRM 1.0 Amp
Operating Junction Temperature TJ —65 to +150 °C
Storage Temperature Tstg —65 to +175 °C
Voltage Rate of Change (Rated VR) dv/dt 10,000 Vius
THERMAL CHARACTERISTICS (PER LEG) )
| Thermal Resistance — Junction to Case | Rec 2,0 CW
ELECTRICAL CHARACTERISTICS (PER LEG) .
Maximum Instantaneous Forward Voltage (1) (I = 10 Amps, Tc = 25°C) VE 0.9 Volts
(IF = 10-Amps, TG = 125°C) 08 -
(IF = 20 Amps, TG = 25°C) 1.0
(IF = 20 Amps, T¢ = 125°C) 0.9
Maximum Instantaneous Reverse Current (1) (Rated dc Voltage, T¢ = 25°C) IR 1.0 mA
(Rated dc Voltage, T¢ = 125°C) 50
DYNAMIC CHARACTERISTICS (PER LEG)
17 Capacitance (VR =-5.0 V, Tc = 25°C, Frequency = 1.0 MHz) Cr 500 pF

(1) Pulse Test: Pulse Width = 300 ps, Duty Cycle <2.0%.
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Advance Information
SWITCHMODE™ Power Rectifiers

... employing the Schottky Barrier principle in a large metal-to—silicon power
diode. State—of-the—art geometry features epitaxial construction with oxide
passivation and metal overlay contact. Ideally suited for use in low voltage, high
frequency. switching power .supplies, low voltage converters, OR’ing diodes,
and polarity- protection devices.

o Very Low Forward Voltage (0.28 V Maximum @ 19 Amps, 70°C)
e Guardring for Stress Protection

¢ Highly Stable Oxide Passivated Junction (100°C Operating Junction
Temperature)

o Epoxy Meets UL94, VO at 1/8”

Mechanical Characteristics
e Case: Epoxy, Molded
o Weight: 1.9 grams (approximately)

* Finish: All External Surfaces Corrosion Resistant and Terminal Leads are
Readily Solderable

o Lead Temperature for Soldering Purposes: 260°C Max. for 10 Seconds
o Shipped 50 Units Per Plastic Tube

"MBR2515L

. SCHOTTKY.BARRIER
RECTIFIER
25 AMPERES
15 VOLTS

3
CASE 221B-03, STYLE 1

(TO-220AC)
e Marking: B2515L
MAXIMUM RATINGS (Per Leg)
Rating Symbol Max Unit
Peak Repetitive Reverse Voltage ) VRRM 15 Volts
Working Peak Reverse Voltage - VRWM
DC Blocking Voltage VR
Average Rectified Forward Current ’ IF(AV) 25 Amps
-+ (Rated VR) Tc = 90°C o
Peak Repetitive Forward Current, Per Leg IFRM 30 Amps.
(Rated VR, Square Wave, 20 kHz) Tg = 90°C
Non Repetitive Peak Surge Current IFsm 150 Amps.
(Surge applied at rated load conditions halfwave, single phase, 60 Hz) .
Peak Repetitive Reverse Surge Current (2.0 us, 1.0 kHz) IRRM 1.0 Amps
Operating Junction Temperature Ty ~ —651t0 +100 °C
Storage Temperature .. Tstg —65to +125 °C
THERMAL CHARACTERISTICS
Thermal Resistance — Junction to Case T ReJc ‘20 | °C/W
ELECTRICAL CHARACTERISTICS
Maximum Instantaneous Forward Voltage (1) ‘VE Volts
(IF = 25 Amps, Ty = 25°C) 045
(IF = 25 Amps, Ty = 70°C) 0.42
(IF = 19 Amps, T = 70°C) 0.28
Maximum Instantaneous Reverse Current (1) IR mA
(Rated DC Voltage, T = 25°C) 15
(Rated DC Voltage, T, = 70°C) 200

(1) Pulse Test: Pulse Width = 300 ps, Duty Cycle <2.0%
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Switchmode ™
Power Rectifier

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

o Very Low Forward Voltage (0.55 V Maximum @ 25 Amps)
o Matched Dual Die Construction (12.5 A per Leg or 25 A per Package)
e Guardring for Stress Protection

e Highly Stable Oxide Passivated Junction (125°C Operating Junction
Temperature)

e Epoxy Meets UL94, VO at 1/8” 1
Mechanical Characteristics 2,4
e Case: Epoxy, Molded 3

o Weight: 1.9 grams (approximately)
e Finish: All External Surfaces Corrosion Resistant and Terminal Leads are

MBR2535CTL

SCHOTTKY BARRIER
RECTIFIER
25 AMPERES
35 VOLTS

CASE 221A-06

Readily Solderable (TO-220AC)
e Lead Temperature for Soldering Purposes: 260°C Max. for 10 Seconds
¢ Shipped 50 units per plastic tube
o Marking: B2535L
MAXIMUM RATINGS (PER LEG)
Rating Symbol Value Unit
Peak Repetitive Reverse Voltage VRRM 35 Volts
Working Peak Reverse Voltage VRWM 35
DC Blocking Voltage VR 35
Average Rectified Forward Current (Rated VR) T¢ = 110°C IF(AV) 125 Amps
Peak Repetitive Forward Current, Per Leg IFRM 25 Amps
(Rated VR, Square Wave, 20 kHz) T¢ = 95°C
Nonrepetitive Peak Surge Current IFsMm 150 Amps
(Surge applied at rated load conditions, halfwave, single phase, 60 Hz)
Peak Repetitive Reverse Surge Current (2.0 jis, 1.0 kHz) 'RRM 1.0 Amp
Operating Junction Temperature Ty -65 to +125 °C
Storage Temperature Ts_tg —65 to +150 °C
Voltage Rate of Change (Rated VR) dv/dt 10,000 Vius
Controlled Avalanche Energy Waval 20 mJ
THERMAL CHARACTERISTICS
[ Thermal Resistance — Junction to Case RgJC r 2.0 °C/W
ELECTRICAL CHARACTERISTICS
Maximum Instantaneous Forward Voltage (1) VE Volts
(IF = 25 Amps, Ty = 25°C) 0.55
(IF = 12.5 Amps, T = 25°C) 0.47
(IF = 12.5 Amps, T = 125°C) 0.41
Maximum Instantaneous Reverse Current (1) IR mA
(Rated dc Voltage, T = 25°C) 5.0
(Rated dc Voltage, T = 125°C) 500

(1) Pulse Test: Pulse Width = 300 us, Duty Cycle <2.0%.

Rev 1
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MBR2535CTL
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MOTOROLA MBR253SCT
_
- SEMICONDUCTOR MBR2545CT

MBR2545CT is a
Motorola Preferred Device

Switchmode Power Rectifiers

. using the Schottky Barrier principle with a platinum barrier metal. These state-of-the-art
devices have the following features:

SCHOTTKY BARRIER

¢ Guardring for Stress Protection RECTIFIERS
¢ Low Forward Voltage

o 150°C Operating Junction Temperature 30 AMPERES

o Guaranteed Reverse Avalanche 35 and 45 VOLTS

Mechanical Characteristics:
Case: Epoxy, Molded

Weight: 1.9 grams (approximately)

Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily

Solderable 1
Lead Temperature for Soldering Purposes: 260°C Max. for 10 Seconds
Shipped 50 units per plastic tube
Marking: B2535, B2545 3

CASE 221A-06

2 TO-220AB
3 PLASTIC
MAXIMUM RATINGS
Rating : Symbol MBR2535CT MBR2545CT Unit
Peak Repetitive Reverse Voltage VRRM .
Working Peak Reverse Voltage VRWM 35 45 Volts
DC Blocking Voltage ; VR
Average Rectified Forward Current (Rated VR) IFAV) .30 30 Amps
Tc=130°C ‘ C
Peak Repetitive Forward Current Per Diode Leg IFRM 30 30 Amps
(Rated VR, Square Wave, 20 kHz) T¢ = 130°C
Nonrepetitive Peak Surge Current per Diode Leg ) IFsm 150 150 Amps
(Surge applied at rated load conditions halfwave,
single phase, 6G Hz)
Peak Repetitive Reverse Surge Current . IRRM 10 1.0 Amps
(2.0 us, 1.0 kHz)
Operating Junction Temperature Ty -65 to + 150 -65 to + 150 °C
Storage Temperature Tstg -65t0+175 -65to +175 °C
Voltage Rate of Change (Rated VR) : dv/dt 1000 10000 V/us
THERMAL CHARACTERISTICS PER DIODE LEG
Maximum Thermal Resistance, Junction to Case L RgJuc T 1.5 1.5 [ °C/W
ELECTRICAL CHARACTERISTICS PER DIODE LEG
Maximum Instantaneous Forward Voltage (1) VF Volts
(i = 30 Amp, T¢ = 125°C) 0.73 0.73
(iF = 30'Amp, T = 25°C) ! ; 0.82 0.82
Maximum Instantaneous Reverse Current (1) iR ' mA
(Rated dc Voltage, T¢ = 125°C) 40 . 40
(Rated dc Voltage, Tc = 25°C) 0.2 0.2
(1) Pulse Test: Pulse Width =:300 s, Duty Cycle <:2.0%

Rev 1

3-80 Rectifier Device Data



MBR2535CT, MBR2545CT
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Advance Information
SWITCHMODE™ Power Rectifier

.. using the Schottky Barrier principle with a platinum barrier metal. This
state—of-the—art device has the following features:

¢ ‘Dual Diode Construction — Terminals 1 and 3 May Be Connected for
Parallel Operation at Full Rating

e 45V Blocking Voltage

* Low Forward Voltage Drop

o Guardring for Stress Protection

« 150°C Operating Junction Temperature
e Guaranteed Reverse Avalanche

Mechanical Characteristics
¢ Case: Epoxy, Molded
o Weight: 1.9 grams (approximately)

o Finish: All External Surfaces Corrosion Resistant and Terminal Leads are
Readily Solderable

o Lead Temperature for Soldering Purposes: 260°C Max. for 10 Seconds
* Shipped 50 Units Per Plastic Tube

MBR3045ST

Motorola Preferred Device

SCHOTTKY BARRIER
RECTIFIER
30 AMPERES
45 VOLTS

?TZZ'J%

CASE 221A-06, STYLE 6

* Marking: B3045 (TO-220AB)
MAXIMUM RATINGS
Rating ) Symbol Max Unit
Peak Repetitive Reverse Voltage VRRM 45 \
Working Peak Reverse Voltage VRWM
DC Blocking Voltage VR
Average Rectified Current ~ Per Device IF(AV) 30 A
Tc =130°C Per Diode 15
Peak Repetitive Forward Current, Per Diode IFRM 30 A
(Square Wave, VR = 45V, 20 kHz)
Non Repetitive Peak Surge Current IFSM 150 A
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)
Peak Repetitive Reverse Current, Per Diode IRRM 2.0 A
(2.0 ps, 1.0 kHz)
Operating Junction Temperature Ty —65 to +150 °C
Storage Temperature Tstg -65to +175 °C
Peak Surge Junction Temperature TJ(pk) 175 °C
(Forward Current Applied)
Voltage Rate of Change (Rated VR) dVv/dt 10000 Vius
THERMAL CHARACTERISTICS PER DIODE
Ilhermal Resistance, Junction to Case ReJc 15 °CwW

Preferred devices are Motorola recommended choices for future use and best overall value.

Rev 1
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MBR3045ST

ELECTRICAL CHARACTERISTICS PER DIODE

Rating

- Symbol Max Unit
Instantaneous Forward Voltage (1) VE : v
(IF = 30 Amp, T = 25°C) ) 0.76
(IF = 30 Amp, Tg = 125°C) 0.72
(IF =20 Amp, T¢ .= 125°C) 0.60
Instantaneous Reverse Current (1) IR mA
(VR = 45 Volts, Tg = 25°C) 0.2
(VR =45 Volts, Tg = 125°C) 40
(1) Pulse Test: Pulse Width = 300 us, Duty Cycle < 2.0%

Rectifier Device Data

3-83




MOTOROLA : :
E SEMICONDUCTOR I
TECHNICAL DATA

MBR735
MBR745

MBR745's a
Motorola Preferred Device

Switchmode Power Rectiﬁers

.. . using the Schottky Barrier principle with a platinum barrier metal. These state-of-the-art
devices have the following features:

» Guardring for Stress Protection

e Low Forward Voltage

e 150°C Operating Junction Temperature
e Guaranteed Reverse Avalanche ‘
o Epoxy Meets UL94, VO at 1/8” .

Mechanical Characteristics: SCHOTTKY BARRIER

o Case: Epoxy, Molded RECTIFIERS

o Weight: 1.9 grams (approximately)

e Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily 7.5 AMPERES
Solderable 35 and 45 VOLTS

« Lead Temperature for Soldering Purposes: 260°C Max. for 10 Seconds
» Shipped 50 units per plastic tube
¢ Marking: B735, B745

30—Pp}—o1.4 !

CASE 221B-03

3 TO-220AC
MAXIMUM RATINGS
Rating Symbol MBR735 MBR745 Unit
Peak Repetitive Reverse Voltage VRRM
Working Peak Reverse Voltage VRWM 35 45 Volts
DC Blocking Voltage VR
Average Rectified Forward Current (Rated VR) IFAV) 75 75 Amps
Tc=105°C
Peak Repetitive Forward Current IFRM 15 15 Amps
(Rated VR, Square Wave, 20 kHz) T¢ = 105°C
Nonrepetitive Peak Surge Current IFsm 150 150 Amps
(Surge applied at rated load conditions halfwave,
single phase, 60 Hz)
Peak Repetitive Reverse Surge Current IRRM 1.0 1.0 Amps
(2.0 us, 1.0 kHz)
Operating Junction Temperature Ty -65to +150 -65 to +150 °C
Storage Temperature Tstg -651t0+175 -651t0 +175 °C
Voltage Rate of Change (Rated VR) dv/dt 1000 10000 V/us
THERMAL CHARACTERISTICS
Maximum Thermal Resistance, Junction to Case RgJc 3.0 3.0 °C/wW
Maximum Thermal Resistance, Junction to Ambient RoJA 60 60 °C/W
ELECTRICAL CHARACTERISTICS
Maximum Instantaneous Forward Voltage (1) VE Volts
{if=7.5 Amp, T¢c = 1256°C) 057 057
(if =15 Amp, Tc = 125°C) 0.72 0.72
(if = 15 Amp, T¢ = 25°C) 0.84 0.84
Maximum Instantaneous Reverse Current (1) iR mA
(Rated dc Voltage, Tc = 125°C) 15 15
(Rated dc Voltage, T¢ = 25°C) 0.1 0.1

(1) Pulse Test: Pulse Width = 300 us, Duty Cycle < 2.0%
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IF(Av). AVERAGE FORWARD CURRENT (AMPS)

MBR735, MBR745
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MOTOROLA

m SEMICONDUCTOR I
TECHNICAL DATA

Switchmode Power Rectifiers

. .. using the Schottky Barrier principle with a platinum barrier metal. These state-of-the-art
devices have the following features:

e Guardring for Stress Protection

o Low Forward Voltage

¢ 150°C Operating Junction Temperature

o Guaranteed Reverse Avalanche

* Epoxy Meets UL94, VO at 1/8”

Mechanical Characteristics:

e Case: Epoxy, Molded .

Weight: 1.9 grams (approximately)

Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily
Solderable

Lead Temperature for Soldering Purposes: 260°C Max. for 10 Seconds

Shipped 50 units per plastic tube

Marking: B1035, B1045

30—Pp}—o1,4

MBR1035
MBR1045

MBR1045 is a
Motorola Preferred Device

SCHOTTKY BARRIER
RECTIFIERS

10 AMPERES
20 to 45 VOLTS

CASE 221B-03

TO-220AC
PLASTIC
MAXIMUM RATINGS
Rating Symbol MBR1035 MBR1045 Unit
Peak Repetitive Reverse Voltage VRRM
Working Peak Reverse Voltage VRWM 35 45 Volts
DC Blocking Voltage VR
Average Rectified Forward Current (Rated VR) IF(AV) 10 10 Amps
Tc=135°C
Peak Repetitive Forward Current IFRM 20 20 Amps
(Rated VR, Square Wave, 20 kHz) T¢c = 135°C
Nonrepetitive Peak Surge Current IESM 150 150 Amps
(Surge applied at rated load conditions halfwave,
single phase, 60 Hz)
Peak Repetitive Reverse Surge Current IRRM 1.0 1.0 Amps
(2.0 us, 1.0 kHz) See Figure 12
Operating Junction Temperature Ty -65to + 150 -65to+ 150 oc
Storage Temperature Tstg -65t0+175 -651t0 +175 °C
Voltage Rate of Change (Rated VR) dv/dt 1000 10000 V/us
THERMAL CHARACTERISTICS
Characteristic Symbol MBR1035 MBR1045 Unit
Maximum Thermal Resistance, Junction to Case Rguc 20 2.0 °C/W
ELECTRICAL CHARACTERISTICS
Characteristic Symbol MBR1035 MBR1045 Unit
Maximum Instantaneous Forward Voltage (1) VF Volts
(iF=10 A, Tc=125°C) 0.57 0.57
(if=20 A, Tc=125°C) 0.72 0.72
(iF=20 A, Tg = 25°C) 0.84 0.84
Maximum Instantaneous Reverse Current (1) iR mA
(Rated dc Voltage, Tc = 125°C) 15 15
(Rated dc Voltage, Tc = 25°C) 0.1 0.1

(1) Pulse Test: Pulse Width = 300 us, Duty Cycle < 2.0%
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MBR1035, MBR1045

FIGURE 1 —MAXIMUM FORWARD VOLTAGE

FIGURE 2 —TYPICAL FORWARD VOLTAGE
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MBR1035, MBR1045

FIGURE'5S — CURRENT DERATING; INFINITE HEATSINK
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MBR1035, MBR1045

HIGH FREQUENCY OPERATION

Since current flow in a Schottky rectifier is the result of majority
carrier conduction, it is not subject to junction diode forward and
reverse recovery transients due to minority carrier injection and
stored charge. Satisfactory circuit analysis work may be per-
formed by using a model consisting of an ideal diode in parallel
with a variable capacitance. (See Figure 10.)

Rectification efficiency measurements show that operation will
be satisfactory up to several megahertz. For example, relative
waveform rectification efficiency is approximately 70 per cent at
2.0 MHz, e.g., the ratio of dc power to RMS power in the load is
0.28 at this frequency, whereas perfect rectification would yield
0.406 for sine wave inputs. However, in contrast to ordinary
junction diodes, the loss in waveform efficieny is not indicative of
power loss; itis simply a result of reverse current flow through the
diode capacitance, which lowers the dc output voltage.

C, CAPACITANCE (pF)

FIGURE 10 — CAPACITANCE
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FIGURE 11 — SCHOTTKY RECTIFIER

. . Anode
Schottky Chip (See View A-A) 3

Solder Dipped
Copper Leads

UL Rated Epoxy
Copper . !

Cathode

Schottky Chip — View A-A

Aluminum Contact Metal .
! Oxide

Passivation

Platinum Barrier Metal

[
/U
Guardring L

Motorola builds quality and reliability into its Schottky
Rectifiers.

First is the chip; which has an interface metal between the
barrier metal and aluminum-contact metal to eliminate any
possible interaction between the two. The indicated guardring
prevents dv/dt problems, so snubbers are not mandatory. The
guardring also operates like azenertoabsorb over-voitage
transients. .

Second is the package. The Schottky chip is bonded to the
copper heat sink using a specially formulated solder. This gives
the unit the capability of passing 10,000 operating thermal-
fatigue cycles having a AT j of 100°C. The epoxy molding
compound is rated per UL 94, VO @ 1/8”. Wire bonds are 100%
tested in assembly as they are made. '

Third is the electrical testing, which includes 100% dv/dt at
1600.V/us and reverse avalanche as part of device
characterization. T

T l

FIGURE 12 — TEST. CIRCUIT FOR dv/dt AND
REVERSE SURGE CURRENT
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MOTO
TECHNICAL DATA

Switchmode
Power Rectifiers

. using the Schottky Barrier principle with a platinum barrier metal. These state-of-the-art

devices have the following features:’

« Guard-Ring for Stress Protection

Low Forward Voltage

150°C Operating Junction Temperature
Guaranteed Reverse Avalanche

Epoxy Meets UL94, VO at 1/8”

Low Power Loss/High Efficiency

High Surge Capacity

Low Stored Charge Majority Carrier Conduction

e o & o o o o

Mechanical Characteristics:
e Case: Epoxy, Molded
e Weight: 1.9 grams (approximately)

o Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily

Solderable

o Lead Temperature for Soldering Purposes: 260°C Max. for 10 Seconds

* Shipped 50 units per plastic tube
« Marking: B1060, B1070, B1080, B1090, B10100

3o——Ppp—o1.4

[ ] SEMICONDUCTOR S S SN

MBR1060
MBR1070
MBR1080
MBR1090
MBR10100

MBR1060 and MBR10100 are
Motorola Preferred Devices

SCHOTTKY BARRIER
RECTIFIERS
10 AMPERES
60-100 VOLTS

3" CASE 221B-03

TO-220AC
MAXIMUM RATINGS
MBR
Rating Symbol Unit
1060 | 1070 | 1080 | 1090 | 10100
Peak Repetitive Reverse Voltage VRRM 60 70 80 90 100 | Volts
Working Peak Reverse Voltage VRWM
DC Blocking Voltage VR
Average Rectified Forward Current (Rated VR) T¢c = 133°C IF(AV) 10 Amps
Peak Repetitive Forward Current IFRM 20 Amps
(Rated VR, Square Wave, 20 kHz) T¢c = 133°C
Nonrepetitive Peak Surge Current IFSM 150 Amps
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)
Peak Repetitive Reverse Surge Current (2 us, 1 kHz) IRRM 0.5 Amp
Operating Junction Temperature Ty —65to +150 °C
Storage Temperature Tstg -65to +175 °C
Voltage Rate of Change (Rated VR) dv/dt 10,000 Vius
THERMAL CHARACTERISTICS
Maximum Thermal Resistance — Junction to Case RoJc 2 °CW
— Junction to Ambient RgJA 60
ELECTRICAL CHARACTERISTICS
Maximum Instantaneous Forward Voltage (1) VF Volts
(if = 10 Amp, Tc = 125°C) 0.7
(if = 10 Amp, Tc = 25°C) 0.8
(i = 20 Amp, Tc = 125°C) 0.85
(i = 20 Amp, T¢ = 25°C) 0.95
Maximum Instantaneous Reverse Current (1) iR mA
(Rated dc Voltage, Tc = 125°C) 6.0
(Rated dc Voltage, Tc = 25°C) 0.10

(1) Pulse Test: Pulse Width = 300 ps, Duty Cycle < 2%.

Rev 2
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Ir, INSTANTANEOUS FORWARD CURRENT (AMPS)

Ir (AV), FORWARD CURRENT (AMPS)
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MOTOROLA

H SEMICONDUCTOR IS

TECHNICAL DATA

Switchmode Power Rectifiers

... using the Schottky Barrier principle with a platinum barrier metal. These state-of-the-art
devices have the following features:

e Guardring for Stress Protection

o Low Forward Voltage

e 150°C Operating Junction Temperature
o Guaranteed Reverse Avalanche

Mechanical Characteristics:

» Case: Epoxy, Molded

Weight: 1.9 grams (approximately)

Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily
Solderable

Lead Temperature for Soldering Purposes: 260°C Max. for 10 Seconds

Shipped 50 units per plastic tube

Marking: B1635, B1645

MBR1635
MBR1645

MBR1645 is a
Motorola Preferred Device

SCHOTTKY BARRIER
RECTIFIERS

16 AMPERES
35 and 45 VOLTS

CASE 221B-03

1 W/
3

TO-220AC
MAXIMUM RATINGS
Rating Symbol MBR1635 MBR1645 Unit
Peak Repetitive Reverse Voltage VRRM Volts
Working Peak Reverse Voltage VRWM 35 45
DC Blocking Voltage VR
Average Rectified Forward Current(Rated VR) IF(AV) 16 16 Amps
Tc=125°C
Peak Repetitive Forward Current i IFRM 32 32 Amps
(Rated VR, Square Wave, 20 kHz) T¢ = 125°C :
Nonrepetitive Peak Surge Current lEsm 150 150 Amps
(Surge applied at rated load conditions halfwave,
single phase, 60 Hz)
Peak Repetitive Reverse Surge Current IRRM 1.0 1.0 Amps
(2.0 s, 1.0 kHz)
Operating Junction Temperature Ty -65 to +150 -65 to +150 °C
Storage Temperature Tstg -65to +175 - -65t0+175 °C
Voltage Rate of Change (Rated VR) dv/dt 1000 10000 V/us
THERMAL CHARACTERISTICS !
l Maximum Thermal Resistance, Junction to Case RgJc 1.5 15 4‘ °C/W
ELECTRICAL CHARACTERISTICS
Maximum Instantaneous Forward Voltage (1) VE Volts
(ig =16 Amp, Tc = 125°C) 0.57 057
(iF =16 Amp, T¢ = 25°C) 0.63 0.63
Maximum Instantaneous Reverse Current(1) iR mA
(Rated dc Voltage, T¢ = 125°C) 40 40
(Rated dc Voltage, T¢ = 25°C) 0.2 0.2

(1) Pulse Test: Pulse Width = 300 us, Duty Cycle < 2.0%

Rev 1
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MBR1635, MBR1645

ir, INSTANTANEOUS FORWARD CURRENT (AMPS)

FIGURE 1 — TYPICAL FORWARD VOLTAGE FIGURE 2 — TYPICAL REVERSE CURRENT
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

SWITCHMODE™
Schottky Power Rectifiers

The SWITCHMODE Power Rectifier employs 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 overlay contact. Ideally suited
for use as rectifiers in very low-voltage, high—frequency switching power supplies,
free wheeling diodes and polarity protection diodes.

Highly Stable Oxide Passivated Junction

Very Low Forward Voltage Drop

Matched Dual Die Construction

High Junction Temperature Capability

High dv/dt Capability

Excellent Ability to Withstand Reverse Avalanche Energy Transients
Guardring for Stress Protection

Epoxy Meets UL94, VO at 1/8”

Electrically Isolated. No Isolation Hardware Required. -
UL Recognized File #£69369(1) 2 o__[:::
Mechanical Characteristics 3

Case: Epoxy, Molded
Weight: 1.9 grams (approximately)

Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily Solderable

Lead Temperature for Soldering Purposes: 260°C Max. for 10 Seconds
Shipped 50 units per plastic tube
Marking: B1545

MAXIMUM RATINGS, PER LEG

MBRF1545CT

Motorola Preferred Device

SCHOTTKY BARRIER
RECTIFIERS
15 AMPERES
45 VOLTS

CASE 221D-02
ISOLATED TO-220

Rating Symbol Value Unit
Peak Repetitive Reverse Voltage VRRM 45 Volts
Working Peak Reverse Voltage VRWM
DC Blocking Voltage VR
Average Rectified Forward Current IF(AV) 75 Amps
(Rated VR), Tc = 105°C ’ ) Total Device 15
Peak Repetitive Forward Current, T = 105°C (Rated VR, Square Wave, 20 kHz) Per Diode IFRM 15 Amps
Non-repetitive Peak Surge Current IFsm 150 Amps
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)
Peak Repetitive Reverse Surge Current (2.0 ps, 1.0 kHz) IRRM 1.0 Amp
Operating Junction and Storage Temperature TJ, Tstg —-65to +150 °C
Voltage Rate of Change (Rated VR) dv/dt 10000 V/us
RMS Isolation Voltage (t = 1 second, R.H. < 30%, Ta = 25°C)(2) Per Figure 3 Viso1 4500 Volts
Per Figure 4(1) Viso2 3500
Per Figure 5 Viso3 1500
THERMAL CHARACTERISTICS, PER LEG
Maximum Thermal Resistance, Junction to Case ReJc 4.1 °C/W
Lead Temperature for Soldering Purposes: 1/8” from Case for 5 seconds TL 260 °C

(1) UL Recognized mounting method is per Figure 4.
(2) Proper strike and creepage distance must be provided.

Preferred devices are Motorola recommended choices for future use and best overall value.

Rev 1
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MBRF1545CT

ELECTRICAL CHARACTERISTICS, PER LEG

Characteristic Symbol Max Unit
Maximum Instantaneous Forward Voltage (3) VF Volts
(ig =15 Amp, Tg = 25°C) 0.84
(ie = 15 Amp, T = 125°C) 0.72
(iF=7.5Amp, Tc=125°C) . 0.57
Maximum Instantaneous Reverse Current (3) iR mA
(Rated DC Voltage, T¢ = 25°C) 0.1
(Rated DC Voltage, Tc = 125°C) 15

(3) Pulse Test: Pulse Width = 300 ps, Duty Cycle <2.0%.
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Z £ £ —
T i I
=
= 053 04 06 08 10 T2 00015 10 20 30 20 50

iF, INSTANTANEOUS FORWARD VOLTAGE (VOLTS) VR, REVERSE VOLTAGE (VOLTS)
Figure 1. Typical Forward Voltage Figure 2. Typical Reverse Current
/
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MBRF1545CT

MOUNTED MOUNTED MOUNTED

cLP FULLY ISOLATED FULLY ISOLATED FULLY ISOLATED
PACKAGE cLp PACKAGE 0.107” MIN PACKAGE 0.107” MIN
LEADS LEADS LEADS
HEATSINK HEATSINK ] HEATSINKT
—>| 0.110” MIN
Figure 3. Clip Mounting Position Figure 4. Clip Mounting Position Figure 5. Screw Mounting PBsition
for Isolation Test Number 1 for Isolation Test Number 2 for Isolation Test Number 3

* Measurement made between leads and heatsink with all leads shorted together.

MOUNTING INFORMATION**

4-40 SCREW : CLIP
g/mm WASHER e
\
? ‘
?

h 2\/\ HEATSINK \49

l
|
@\ COMPRESSION WASHER . JQ /://
| NUT ‘\v - ’%HEATSWK

6a. Screw-Mounted 6b. Clip—Mounted
Figure 6. Typical Mounting Techniques

Laboratory tests on a limited number of samples indicate, when using the screw and compression washer mounting technique, a screw torque of 6 to 8 in - Ibs is sufficient to provide
i power dissipati i The ion washer helps to maintain a constant pressure on the package over time and during large temperature excursions.
Destructive laboratory tests show that using a hex head 4-40 screw, without washers, and applying a torque in excess of 20 in - Ibs will cause the plastic to crack around the mounting
hole, resulting in a loss of isolation capability.
Additional tests on slotted 4-40 screws indicate that the screw slot fails between 15 to 20 in - lbs without adversely affecting the package. However, in order to positively ensure
the package integrity of the fully isolated device, Motorola does not recommend exceeding 10 in - Ibs of mounting torque under any mounting conditions.

**For more information about mounting power semiconductors see Application Note AN1040.
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

SWITCHMODE™
‘Schottky Power Rectifiers

The SWITCHMODE Power Rectifier employs 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 overlay contact. Ideally suited

MBRF2045CT

‘Motorola Preferred Device

for use as rectifiers in very low—voltage, high—frequency switching power supplies,

free wheeling diodes and polarity protection diodes.

SCHOTTKY BARRIER

e Highly Stable Oxide Passivated Junction RECTIFIERS
e Very Low Forward Voltage Drop 20 AMPERES
e Matched Dual Die Construction 45 VOLTS
e High Junction Temperature Capability
e High dv/dt Capability
o Excellent Ability to Withstand Reverse Avalanche Energy Transients
e Guardring for Stress Protection
e Epoxy Meets UL94, VO at 1/8”
o Electrically Isolated. No Isolation Hardware Required. e4—o1
e UL Recognized File #£69369(1) 3 0——1 1¢
. S . : —H¢—o3 2
Mechanical Characteristics - con -8
Case: Epoxy, Molded L CASE 221002
¢ Lase. Epoxy, ISOLATED TO-220
e Weight: 1.9 grams (approximately) | : )
o Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily Solderable
o Lead Temperature for Soldering Purposes: 260°C Max. for 10 Seconds
. Shlpped 50 units per plastic tube
e Marking: B2045 -
MAXIMUM RATINGS, PER LEG ; ) , .
) Rating : R Symbol Value 1. unit
Peak Repetitive Reverse Voltage . . VRRM 45 Volts
Working Peak Reverse Voltage ) \ o VRWM ! '
DC Blocking Voltage T VR
Average Rectified Forward Current IF(AV) 10 Amps
(Rated VR), Tc = 135°C Total Device 20
Peak Repetitive Forward Current Per Diode Leg ' I 'FRM 20 Amps
(Rated VR, Square Wave, 20 kHz), Tg = 135°C
Non-repetitive Peak Surge Current IFSm 150 Amps
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)
Peak Repetitive Reverse Surge Current (2.0 us, 1.0 kHz) IRRM 1.0 Amp
Operating Junction and Storagé Temperature : ; - TJ, Ts__tg —651to0+150 °C
Voltage Rate of Change (Rated VRj ' ' dv/dt 10000 _ Vius
RMS Isolation Voltage (t = 1 second, R.H. < 30%, Ta = 25°C)(2) Per Figure 5 Viso1 4500, Volts
! : Per Figure 6(1) Viso2 3500
Co Per Figure 7 Vigoz 1500
THERMAL CHARACTERISTICS, PER LEG )
Maximum Thermal Resistance, Junction to Case RoJc 4.0 - °C/W
Lead Temperature for Soldering Purposes: 1/8” from Case for 5 seconds - TL 260 ) °C

(1) UL recognized mounting method is per Figure 6.
2 Proper strike and cneepage distance must be provided.

Preferred devices are Motorola recommended choices for future yse and best overall value.
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i, INSTANTANEOUS FORWARD CURRENT (AMPS)

MBRF2045CT

ELECTRICAL CHARACTERISTICS, PER LEG

Characteristic Symbol Max Unit
Maximum Instantaneous Forward Voltage (3) VF Volts
(iF =20 Amp, Tg = 25°C) 0.84
(ie = 20 Amp, T¢ = 125°C) : 0.72
(iF = 10 Amp, TG = 125°C) : 0.57
Maximum instantaneous Reverse Current (3) iR mA
(Rated DC Voltage, T¢ = 25°C) 0.1
(Rated DC Voltage, T¢ = 125°C) 15

(3) Pulse Test: Pulse Width = 300 ps, Duty Cycle £2.0%.
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Figure 1. Maximum Forward Voltage Figure 2. Typical Forward Voltage
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Figure 3. Maximum Reverse Current Figure 4. Maximum Surge Capability
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MBRF2045CT

TEST CONDITIONS FOR ISOLATION TESTS* .

MOUNTED MOUNTED MOUNTED
cup  FULLYISOLATED FULLY ISOLATED ‘ FULLY ISOLATED
PACKAGE cLp PACKAGE 0.407” MIN PACKAGE 0.107” MIN

LEADS

HEATSINK

§ LEADS LEADS
HEATSINK HEATSINK |

0.110” MIN '
Figure 5. Clip Mounting Position Figure 6. Clip Mounting Position Figure 7. Screw Mounting Position
for Isolation Test Number 1 for Isolation Test Number 2 for Isolation Test Number 3

* Measurement made between leads and heatsink with all leads shorted together.

MOUNTING INFORMATION**

4-40 SOREW AN

PLAIN WASHER

W
<5

=

b w7
HEATSINK
\

\
s
@\ COMPRESSION WASHER : & o=
AN P -

NUT N /% HEATSINK

8a. Screw—Mounted 8b. Clip—Mounted
Figure 8. Typical Mounting Techniques

X

Laboratory tests on a limited number of samples indicate, when using the screw and pi ion washer ti hini ascrew torque of 6 to 8 n - Ibs is sufficient to provide
power dissipation bility. The ion washer helps to maintain a constant pressure on the package over time and during large temperature excursions.
Destructive laboratory tests show that using & hex head 4-40 screw, without washers, and applying atorque in excess of 20 in - Ibs will cause the plastic to crack around the mounting
hole, resulting in a loss of isolation capability. “ - .
Additional tests on slotted 4-40 screws indicate that the screw slot fails between 15 to 20 in - Ibs without adversely affecting the package.” However, in order to positively ensure
the package integrity of the fully isolated device, Motorola does not recommend exceeding 10 in - Ibs of mounting torque under any mounting conditions.

**For more il ion about ing power i see lication Note AN1040.
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

SWITCHMODE™
Schottky Power Rectifiers

The SWITCHMODE Power Rectifier employs the Schottky Barrier principle in a

MBRF2060CT

Motorola Preferred Device

large area metal-to—silicon power diode. State—of-the—art geometry features
epitaxial construction with oxide passivation and metal overlay contact. Ideally suited
for use as rectifiers in very low—voltage, high—frequency switching power supplies,

SCHOTTKY BARRIER

free wheeling diodes and polarity protection diodes.
o Highly Stable Oxide Passivated Junction

RECTIFIERS
20 AMPERES
60 VOLTS

Very Low Forward Voltage Drop

Matched Dual Die Construction

High Junction Temperature Capability

High dv/dt Capability

Excellent Ability to Withstand Reverse Avalanche Energy Transients
Guardring for Stress Protection

Epoxy Meets UL94, Vo at 1/8” !

Mechanical Characteristics
Case: Epoxy, Molded
Weight: 1.9 grams (approximately)

Lead Temperature for Soldering Purposes: 260°C Max. for 10 Seconds
Shipped 50 units per plastic tube
Marking: B2060 }

MAXIMUM RATINGS, PER LEG

Electrically Isolated. No Isolation Hardware Required. 1
UL Recognized File #£69369(1) 2
3

CASE 221D-02
ISOLATED TO-220

Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily Solderable

Rating Symbol Value Unit
Peak Repetitive Reverse Voltage VRRM 60 Volts
Working Peak Reverse Voltage VRWM
DC Blocking Voltage VR
Average Rectified Forward Current IF(AV) 10 Amps
(Rated VR), Tg = 133°C Total Device 20
Peak Repetitive Forward Current IFRM 20 Amps
(Rated VR, Square Wave, 20 kHz), Tg = 133°C
Nonrepetitive Peak Surge Current IFsMm 150 Amps
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)
Peak Repetitive Reverse Surge Current (2.0 ps, 1.0 kHz) IRRM 0.5 Amp
Operating Junction and Storage Temperature TJ, Tstg — 65 to +150 °C
Voltage Rate of Change (Rated VR) dv/dt 10000 Vius
RMS Isolation Voltage (t = 1.0 second, R.H. < 30%, Ta = 25°C)(2) Per Figure 3 Visod 4500 Volts
Per Figure 4(1) Viso2 3500
Per Figure 5 Viso3 1500
THERMAL CHARACTERISTICS, PER LEG
Maximum Thermal Resistance, Junction to Case ReJc 4.0 °C/W
Lead Temperature for Soldering Purposes: 1/8” from Case for 5 Seconds TL 260 °C

(1) UL Recognized mounting method is per Figure 4.
(2) Proper strike and creepage distance must be provided.

Preferred devices are Motorola recommended choices for future use and best overall value.

Rev1
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MBRF2060CT

ELECTRICAL CHARACTERISTICS, PER LEG

iF, INSTANTANEOUS FORWARD CURRENT (AMPS)

Characteristic Symbol Max Unit
Maximum Instantaneous Forward Voltage (3) VF Volts
(iF =10 Amp, Tg = 25°C) 0.85
(iF = 10 Amp, Tg = 125°C) 0.75
(iF =20 Amp, Tg = 25°C) 095
(iF =20 Amp, TG = 125°C) 0.85
Maximum Instantaneous Reverse Current (3) iR mA
(Rated DC Voltage, T¢ = 25°C) 0.15
(Rated DC Voltage, T¢ = 125°C) 150
(3)Pulse Test: Pulse Width = 300 ps, Duty Cycle >2.0%
0 ' Ty=150°C —
20 150°C e T
4 =z 10
% g Ty=125°C
o / I/’*lf 100°C = —t =
~ = i Ty=100°C S
71—/ 17—/ I T
0 7 T 7 T A 1 5 10
8 7 17 17 P — o
y, 7/ Ty=25°C w
3.0 o
yAWAWA i :
7 1/ T — ——
0 I 1/ E
; £ £ 7
411 Il II —
05 fl y 4 a 0.01 Ty=25°C ==—=c——
0 01 02 03 04 05 06 07 08 09 10 0 20 40 60 80 100 120

VF, INSTANTANEOUS VOLTAGE (VOLTS)
Figure 1. Typicél Forward Voltage Per Diode

VR, REVERSE VOLTAGE (VOLTS)

Figure 2. Typical Reverse Current Per Diode
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MBRF2060CT

TEST CONDITIONS FOR ISOLATION TESTS*

MOUNTED MOUNTED MOUNTED
cLUP FULLY ISOLATED FULLY ISOLATED FULLY ISOLATED
PACKAGE CLIP PACKAGE 0.107” MIN PACKAGE . 0.107”MIN
LEADS LEADS LEADS
HEATSINK HEATSINK 1 HEATSINK T
4% 0.110” MIN
Figure 3. Clip Mounting Position Figure 4. Clip Mounting Position Figure 5. Screw Mounting Position
for Isolation Test Number 1 for Isolation Test Number 2 for Isolation Test Number 3

* Measurement made between leads and heatsink with all leads shorted together.

MOUNTING INFORMATION**

4-40 SCREW (&ﬂ
o Ny o
L@f* ~ PLAIN WASHER =

=

\ % E\HEATSINK = \
e

@\ COMPRESSION WASHER - Z
BN b -
| S ’% HEATSINK

NUT

6a. Screw-Mounted 6b. Clip—Mounted
Figure 6. Typical Mounting Techniques

Laboratory tests on a limited number of samples indicate, when using the screw and compression washer mounting technique, a screw torque of 6 to 8 in * lbs is sufficient to provide
maximum power dissipati ility. The p! ion washer helps to maintain a constant pressure on the package over time and during large temperature excursions.
Destructive laboratory tests show that using a hex head 4-40 screw, without washers, and applying a torque in excess of 20 in * Ibs will cause the plastic to crack around the mounting
hole, resulting in a loss of isolation capability.
Additional tests on slotted 4-40 screws indicate that the screw slot fails between 15 to 20 in - Ibs without adversely affecting the package. However, in order to positively ensure
the package integrity of the fully isolated device, Motorola does not recommend exceeding 10 in * lbs of mounting torque under any mounting conditions.

**For more information about mounting power semiconductors see Application Note AN1040.
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

SWITCHMODE™
Schottky Power Rectifiers

The SWITCHMODE Power Rectifier employs 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 overlay contact. Ideally suited
for use as rectifiers in very low-voltage, high-frequency switching power supplies, SCHOTTKY BARRIER
free wheeling diodes and polarity protection diodes. RECTIFIERS
Highly Stable Oxide Passivated Junction 20 AMPERES
Very Low Forward Voltage Drop 100 VOLTS
Matched Dual Die Construction
High Junction Temperature Capability
High dv/dt Capability
Excellent Ability to Withstand Reverse Avalanche Energy Transients
Guardring for Stress Protection 1
Epoxy Meets UL94, Vo at 1/8” 2
Electrically Isolated. No Isolation Hardware Required. 3
UL Recognized File #£69369(1)

Mechanical Characteristics CASE 221D-02
Case: Epoxy, Molded ISOLATED TO-220
Weight: 1.9 grams (approximately)
Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily Solderable
Lead Temperature for Soldering Purposes: 260°C Max. for 10 Seconds

Shipped 50 units per plastic tube

Marking: B20100

MBRF20100CT

Motorola Preferred Device

MAXIMUM RATINGS, PER LEG

Rating Symbol Value Unit
Peak Repetitive Reverse Voltage VRRM
Working Peak Reverse Voltage ' "VRWM 100 Volts
DC Blocking Voltage VR
Average Rectified Forward Current | 10 AMDS
(Rated VR), T = 133°C Total Device | T(AV) 20 P
Peak Repetitive Forward Current | 20 Amps
(Rated VR, Square Wave, 20 kHz), Tg = 133°C FRM P
Non-repetitive Peak Surge Current | 150 AMDS
(Surge applied at rated load conditions halfwave, single phase, 60 Hz) FSM P
Peak Repetitive Reverse Surge Current (2.0 us, 1.0 kHz) IRRM 0.5 Amp
Operating Junction and Storage Temperature T, Tstg —65to0 +150 °C
Voltage Rate of Change (Rated VR) dv/dt 10000 Vius
RMS Isolation Voltage (t = 1.0 second, R.H. < 30%, T = 25°C)(2) Per Figure 3 Visot 4500
Per Figure 4(1) Viso2 3500 Volts
Per Figure 5 Viso3 1500
THERMAL CHARACTERISTICS, PER LEG
Maximum Thermal Resistance — Junction to Case ReJc 3.5 °C/wW
Lead Temperature for Soldering Purposes: 1/8” from Case for 5 Seconds TL 260 °C

(1) UL Recognized mounting method is per Figure 4.
(2) Proper strike and creepage distance must be provided.

Preferred devices are Motorola recommended choices for future use and best overall value.

Rev 1
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MBRF20100CT

ELECTRICAL CHARACTERISTICS, PER LEG

Characteristic Symbol Max Unit
Maximum Instantaneous Forward Voltage (3)
(iF =10 Amp, TG =25°C) 0.85
(iF = 10 Amp, TG = 125°C) VE 0.75 Volts
(iF =20 Amp, Tg = 25°C) 0.95
(iF = 20 Amp, T = 125°C) - 0.85
Maximum Instantaneous Reverse Current (3)
(Rated DC Voltage, T¢ = 25°C) iR 0.15 mA
(Rated DC Voltage, T¢ = 125°C) 150

(8) Pulse Test: Pulse Width = 300 ps, Duty Cycle = 2%.

Q 50
g ‘ e
ES i Ty=150°C —
£ 5 150°C — -
] NV N z 0 ==
£ A E [B= Ty=125C
5 yAVa V4 E S =
g 1w — & T)=100°C =
e A—F—A— 100°C & 4=
S 7 7 A | 1.0 =
£ 50 A ! Rl =——=— ==
[e] 4 7 Ty=25°C w
L 39 / / / @
2 VAWAVA &
o / o =
F3 // :
S 10 Y. £
5 17 ya I/ = =
- 0 0t 02 03 04 05 06 07 08 09 10 0 20 40 60 80 100 120
VE, INSTANTANEOUS VOLTAGE (VOLTS) VR, REVERSE VOLTAGE (VOLTS)
Figure 1. Typical Forward Voltage Per Diode Figure 2. Typical Reverse Current Per Diode
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MBRF20100CT

MOUNTED MOUNTED MOUNTED
cup  FULLY ISOLATED . FULLY ISOLATED FULLY ISOLATED
PACKAGE LIP PACKAGE 0.107” MIN . PACKAGE 0.107” MIN

LEADS

HEATSINK !

_ LEADS LEADS

HEATSINK HEATSINK

f’i 0.110” MIN
Figure 3. Clip Mounting Position Figure 4. Clip Mounting Position Figure 5. Screw Mounting Position
for Isolation Test Number 1 for Isolation Test Number 2 _for Isolation Test Number 3

* Measurement made between leads and heatsink with all leads shorted together.

MOUNTING INFORMATION**

4-40 SCREW N

PLAIN WASHER

HEATSINK » B |
|
@\ COMPRESSION WASHER & e
\ NUT v %HEATSWK
6a. Screw—Mounted 6b. Clip—Mounted

Figure 6. Typical Mounting Techniques

Laboratory testsona I|m|ted number of samples indicate, when using the screw and pression washer i ascrew torque of 6to 81in * Ibs is sufficient to prowde
i power dissil The ion washer helps to maintain a constant pressure on the package over time and during large temperature excursions. :
Destructive laboratory tests show that using a hex head 4-40 screw, without washers, and applying a torque in excess of 20in * Ibs will cause the plastic to crack around the mounting
hole, resulting in a loss of isolation capability. -
Additional tests on slotted 4-40 screws indicate that the screw slot fails between 15 to 20 in - Ibs without adversely affecting the package. However, in order to positively ensure
the package integrity of the fully isolated device, Motorola does not ing10 in - Ibs of ing torque under any mounting conditions.

**For more i ion about ing power i see lication Note AN1040.
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

SWITCHMODE™
Schottky Power Rectifiers

The SWITCHMODE Power Rectifier employs 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 overlay contact. Ideally suited
for use as rectifiers in very.low—voltage, high—frequency switching power supplies,
free wheeling diodes and polarity protection diodes.

Highly Stable Oxide Passivated Junction

Very Low Forward Voltage Drop

Matched Dual Die Construction

High Junction Temperature Capability

High dv/dt Capability

Excellent Ability to Withstand Reverse Avalanche Energy Transients
Guardring for Stress Protection

Epoxy Meets UL94, Vg at 1/8”

Electrically Isolated. No Isolation Hardware Required. )

UL Recognized File #£69369 2

Mechanical Characteristics

¢ Case: Epoxy, Molded

e Weight: 1.9 grams (approximately)

o Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily Solderabl
e Lead Temperature for Soldering Purposes: 260°C Max. for 10 Seconds

e Shipped 50 units per.plastic tub

e Marking: B20200 LA

MAXIMUM RATINGS, PER LEG

MBRF20200CT

Motorola Preferred Device

SCHOTTKY BARRIER
RECTIFIER
20 AMPERES
150 and 200 VOLTS

CASE 221D-02
ISOLATED TO-220

Rating Symbol Value Unit
Peak Repetitive Reverse Voltage VRRM 200 Volts
Working Peak Reverse Voltage VRwWM
DC Blocking Voltage VR
Average Rectified Forward Current PerLeg IF(AV) 10 Amps
(Rated VR) Tg = 125°C Per Package 20 -
Peak Repetitive Forward Current, Per Leg " IFRM 20 Amps
(Rated VR, Square Wave, 20 kHz) T¢ = 90°C
Nonrepetitive Peak Surge Current . IFsm 150 Amps
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)
Peak Repetitive Reverse Surge Current (2.0 ps, 1.0 kHz) IRRM 1.0 Amp
Operating Junction Temperature and Storage Temperature Ty Tstg -65 to +150 °C
Voltage Rate of Change (Rated VR) ) : dv/dt 10,000 Vius

Preferred devices are Motorola recommended choices for future use and best overall value.

Rev 1
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MBRF20200CT

THERMAL CHARACTERISTICS, PERLEG

Rating Symbol Value Unit
Thermal Resistance — Junction to Case ReJc 3.5 . °C/W
ELECTRICAL CHARACTERISTICS, PER LEG
Maximum Instantaneous Forward Voltage (1) VF . ) Volts
(iF = 10 Amp, Tg = 25°C) B 0.9
(iF =10 Amp, Tg = 125°C) ! - : 0.8
(iF = 20 Amp, T = 25°C) 1.0
(iF = 20 Amp, TG = 125°C) 0.9
Maximum Instantaneous Reverse Current (1) iR mA
(Rated dc Voltage, T¢ = 25°C) 1.0
(Rated dc Voltage, T¢ = 125°C) 50
DYNAMIC CHARACTERISTICS, PER LEG
[ capacitance (VR ==5.0 V, Tg = 26°C, Freq. = 1.0 MHz) cr | 500 pF

(1) Pulse Test: Pulse Width = 300 ps, Duty Cycle <2%
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1
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Figure 2. Typical Reverse Current (Per Leg)

Figure 1. Typical Forward Voltage (Per Leg)
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MBRF20200CT

TEST CONDITIONS FOR ISOLATION TESTS*

MOUNTED MOUNTED MOUNTED
cLIP FULLY ISOLATED FULLY ISOLATED ‘ FULLY ISOLATED
PACKAGE cup PACKAGE 0.107” MIN PACKAGE 0.107” MIN

LEADS

LEADS LEADS

HEATSINK

HEATSlNK HEATSINK
'—4 0.110” MIN
Figure 3. Screw or Clip Mounting Position Figure 4. Clip Mounting Position Figure 5. Screw Mounting Position
for Isolation Test Number 1 for Isolation Test Number 2 for Isolation Test Number 3

* Measurement made between leads and heatsink with all leads shorted together.

MOUNTING INFORMATION**
4~40 SCREW \ cLP
Cg/ _ PLAIN WASHER l

-
Lo~

//

\ HEATSINK = |
. |
COMPRESSION WASHER & =
X R % -

Figure 6a. Screw~Mounted Figure 6b. Clip—~Mounted
Figure 6. Typical Mounting Techniques

Laboratory tests on a limited number of samples indicate, when using the screw and compression washer mounting technique, a screw
torque of 6 to 8 in - Ibs is sufficient to provide maximum power dissipation capability. The compression washer helps to maintain a con-
stant pressure on the package over time and during large temperature excursions.

Destructive laboratory tests show that using a hex head 4-40 screw, without washers, and applying a torque in excess of 20 in - lbs
will cause the plastic to crack around the mounting hole, resulting in a loss of isolation capability.

Additional tests on slotted 440 screws indicate that the screw slot fails between 15 to 20 in - Ibs without adversely affecting the pack-

age. However, in order to positively ensure the package integrity of the fully isolated device, Motorola does not recommend exceeding
10 in - Ibs of mounting torque under any mounting conditions.

**For more information about mounting power semiconductors see Application Note AN1040.
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

SWITCHMODE™
Schottky Power Rectifiers

The SWITCHMODE Power Rectifier employs the Schottky Barrier principle in a

MBRF2545CT

Motorola Preferred Device

large area metal-to—silicon power diode. State—of—the—art geometry features

epitaxial construction with oxide passivation and metal overlay contact. Ideally suited
for use as rectifiers in very low-voltage, high—frequency switching power supplies,
free wheeling diodes and polarity protection diodes.

Highly Stable Oxide Passivated Junction

Very Low Forward Voltage Drop

SCHOTTKY BARRIER
RECTIFIERS
25 AMPERES
45 VOLTS

Matched Dual Die Construction

High Junction Temperature Capability

High dv/dt Capability

Excellent Ability to'Withstand Reverse Avalanche Energy Transients

Guardring for Stress.Protection

Epoxy Meets UL94, Vo at 1/8”

Electrically Isolated. No Isolation Hardware Required. 1
UL Recognized File #£69369(1) 2

Mechanical Characteristics
e Case: Epoxy, Molded
e Weight: 1.9 grams (approximately)

w =

CASE 221D-02
ISOLATED TO-220

¢ Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily Solderable
o Lead Temperature for Soldering Purposes: 260°C Max. for 10 Seconds

e Shipped 50 units per plastic tube

e Marking: B2545

MAXIMUM RATINGS, PER LEG

Rating Symbol Value Unit
Peak Repetitive Reverse Voltage VRRM
Working Peak Reverse Voltage VRWM 45 Volts
DC Blocking Voltage VR
Average Rectified Forward Current 0 12.5 Amps
(Rated V), T = 125°C Total Device | 'F(AV) 25 P
Peak Repetitive Forward Current
(Rated Vg, Square Wave, 20 kHz), TG = 125°C IFRM 2 Amps
Non-repetitive Peak Surge Current
(Surge applied at rated load conditions halfwave, single phase, 60 Hz) IFsM 150 Amps
Peak Repetitive Reverse Surge Current (2.0 ps, 1.0 kHz) IRRM 1.0 Amp
Operating Junction and Storage Temperature T4, Tstg - 65to +150 °C
Voltage Rate of Change (Rated VR) dv/dt 10000 Vius
RMS Isolation Voltage (t = 1.0 second, R.H. < 30%, T = 25°C)(2) Per Figure 3 Viso1 4500
Per Figure 4(1) Viso2 3500 Volts
Per Figure 5 Viso3 1500
THERMAL CHARACTERISTICS, PER LEG
Maximum Thermal Resistance, Junction to Case ReJc 3.5 °C/W
Maximum Lead Temperature for Soldering Purposes: 1/8” from Case for 5 Seconds TL 260 °C
(MuL recognized mounting method is per Figure 4.
(2) Proper strike and creepage distance must be provided.
Preferred devices are Motorola recommended choices for future use and best overall value.
Rev 1
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MBRF2545CT

ELECTRICAL CHARACTERISTICS, PER LEG

Characteristic Symbol Max Unit
Maximum Instantaneous Forward Voltage (3) (iF = 12.5 Amps, T¢ = 25°C) v 0.7 Volt
(iF = 12.5 Amps, Tg = 125°C) F 0.62 S
Maximum Instantaneous Reverse Current (3) (Rated DC Voltage, T¢ = 25°C) i 0.2 mA
(Rated DC Voltage, Tg = 125°C) R 40
(3) Pulse Test: Pulse Width = 300 ps, Duty Cycle <2.0%.
& 100 == 100
ERD ==
E 50 I
g, Ty=125°C 2= T 10 Ty=125°C
% 18 p 7~ 25°C ,g i
- w O
a 70 100°C =227 g 10 10¢
Z 50 X7 =3 o
S 727 ° 85°C
S 20 A/ / &
w /7 7 w 01
B 10 e/ b
2 o1 = =
- o -
'<2£ . l’ o0 25°C— | ——
4
£ 02 |'
E 1 0.001
i 10 20 30 40 50

VF, INSTANTANEOUS VOLTAGE (VOLTS)

Figure 1. Typical Forward Voltage, Per Leg

0 0.2 0.4 0.6 0.8 1.0: 0

VR, REVERSE VOLTAGE (VOLTS)

Figure 2. Typical Reverse Current, Per Leg
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MBRF2545CT

TEST CONDITIONS FOR ISOLATION TESTS*

MOUNTED MOUNTED MOUNTED
cup  FULLYISOLATED FULLY ISOLATED FULLY ISOLATED
PACKAGE cLip PACKAGE 0.107" MIN PACKAGE 0.107” MIN

LEADS LEA

LEADS

HEATSINK HEATS!NK HEATSINK
—4 0.110” MIN
Figure 3. Clip Mounting Position Figure 4. Clip Mounting Position Figure 5. Screw Mounting Position
for Isolation Test Number 1 for Isolation Test Number2 - for Isolation Test Number 3

* Measurement made between leads and heatsink with all leads shorted together.

MOUNTING INFORMATION**

4-40 SCREW cLip
PLAIN 55

%}//LAI WASHER

g \ HEATSINK ' >

!
|
COMPRESSION WASHER & o=
\s B /% "
[ NUT : AN HEATSINK

6a. Screw-~Mounted 6b. Clip—Mounted
Figure 6. Typical Mounting Techniques

Laboratory tests on a umlted number of samples indicate, when using the screw and corpression washer mounting technigue, a screw torque of 6 to 8 in * Ibs is sufficient to provide
i power di The comp ion washer helps to maintain a constant pressure on the package over time and during large temperature excursions.
Destructive laboratory tests show that using a hex head 4-40 screw, without washers, and applying atorque in excess of 20in * Ibs will cause the plastic to crack around the mounting
hole, resulting in a loss of isolation capability.
Additional tests on slotted 4-40 screws indicate that the screw slot fails between 15 to 20 in - Ibs without adversely affecting the package. However, in order to positively ensure
the package integrity of the fully isolated device, Motorola does not recommend exceeding 10 in * Ibs of mounting torque under any mounting conditions.

**For more information about mounting power semiconductors see Application Note AN1040.
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MOTOROLA
SEMICONDUCTOR TECHNICAL. DATA

SWITCHMODE™
Schottky Power Rectifiers

The SWITCHMODE Power Rectifier employs 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 overlay contact. Ideally suited
for use as rectifiers in very low—voltage, high—frequency switching power supplies,
free wheeling diodes and polarity protection diodes.

Highly Stable Oxide Passivated Junction

Very Low Forward Voltage Drop

High Junction Temperature Capability

High dv/dt Capability -

Excellent Ability to Withstand Reverse Avalanche Energy Transients
Guardring for Stress Protection

Epoxy Meets UL94, VO at 1/8”

Electrically Isolated. No Isolation Hardware Required.

UL Recognized File #£69369(1)

Mechanical Characteristics
Case: Epoxy, Molded
Weight: 1.9 grams (approximately)

1o—j¢—o02

Lead Temperature for Soldering Purposes: 260°C Max. for 10 Seconds
Shipped 50 units per plastic tube
Marking: B745

MAXIMUM RATINGS

Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily Solderabl

MBRF745

Motorola Preferred Device

SCHOTTKY BARRIER
RECTIFIERS
7.5 AMPERES
45 VOLTS

o

2

CASE 221E-01
ISOLATED TO-220

Rating Symboi Value Unit
Peak Repetitive Reverse Voltage VRRM 45 Volts
Working Peak Reverse Voltage VRwM
DC Blocking Voltage VR
Average Rectified Forward Current (Rated VR), T = 105°C IF(AV) 75 Amps
Peak Repetitive Forward Current (Rated VR, Square Wave, 20 kHz), T¢ = 105°C IFRM 15 Amps
Non-repetitive Peak Surge Current IFSM 150 Amps
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)
Peak Repetitive Reverse Surge Current (2.0 ps, 1.0 kHz) IRRM 1.0 Amp
Operating Junction and Storage Temperature TJ: Tstg - 6510 +150 °C
Voltage Rate of Change (Rated VR) dv/dt 10000 Vius
RMS Isolation Voltage (t = 1 second, R.H. £.30%, T = 25°C)(2) Per Figure 3 Visod 4500 Volts
Per Figure 4(1) Viso2 3500
Per Figure 5 Viso3 1500
THERMAL CHARACTERISTICS
Maximum Thermal Resistance, Junction to Case ReJc 4.2 °C/W
Lead Temperature for Soldering TL 260 °C
Purposes: 1/8” from Case for 5 Seconds

(MuL Recognized mounting method is per Figure 4.
@) Proper strike and creepage distance must be provided.

Preferred devices are Motorola recommended choices for future use and best overall value.

Rev 1

3-112

Rectifier Device Data




iF, INSTANTANEOUS FORWARD CURRENT (AMPS)

MBRF745

ELECTRICAL CHARACTERISTICS

Characteristic : Symbol | - Max Unit
Maximum Instantaneous Forward Voltage (3) VF Volts
(iF =15 Amp, Tgc = 25°C) ‘ . 0.84
(iF = 15 Amp, T¢ = 125°C) N <072
(F=7.5Amp, Tc=125°C) . U R 0.57:
Maximum Instantaneous Reverse Current (3) iR mA
(Rated DC Voltage, T = 25°C) . 0.1
(Rated DC Voltage, T¢ = 125°C) 15

(3) Pulse Test: Pulse Width = 300 s, Duty:Cycle <2.0%.

50 T —3 100 -
%0 : e T)-150C
I - J= o
20 Ty=125°C /;Z — z 10 o
— £ LTS = —
10 " @ 100°C
9 75°C £ 1 —— ——
5 7771 2 XY
4 T ] —
3 —~ /7’ AN g o
2 A o >
o
// & S =
/ / £ 001 25°C.
===
0.7 T,' 7 1" —_— E
052 04 06 08 1 12 001 10 20 30 %0 E
ir, INSTANTANEOUS FORWARD VOLTAGE (VOLTS) VR, REVERSE VOLTAGE (VOLTS)
Figure 1. Typical Forward Voltage Figure 2. Typical Reverse Current
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MBRF745

MOUNTED MOUNTED MOUNTED
FULLY ISOLATED = - FULLY ISOLATED FULLY ISOLATED

oup PACKAGE cLP PACKAGE 0.107” MIN PACKAGE 0.107” MIN
LEADS LEADS LEADS
HEATSINK HEATSINK T "HEATSINK T
0.110” MIN ’
Figure 3. Clip Mounting Position Figure 4. Clip Mounting Position Figure 5. Screw Mounting Position
for Isolation Test Number 1 for Isolation Test Number 2 for Isolation Test Number 3

* Measurement made between leads and heatsink with all leads shorted together.

MOUNTING INFORMATION**

J

=

N e

g N HEATSINK
@\ COMPRESSION WASHER
|

6a. Screw—Mounted 6b. Clip~Mounted
Figure 6. Typical Mounting Techniques

NUT

Laboratory tests on a limited number of samples indicate, when using the screw and compression washer mounting technique, a screw torque of 6 to 8 in - Ibs is sufficient to provide
i power dissipati i The ion washer helps to maintain a constant pressure on the package over time and during large temperature excursions.
Destructive laboratory tests show that using a hex head 4-40 screw, without washers, and applying a torque in excess of 20 in * Ibs will cause the plastic to crack around the mounting
hole, resulting in a loss of isolation capability.
Additional tests on slotted 4-40 screws indicate that the screw slot fails between 15 to 20 in - Ibs without adversely affecting the package. However, in order to positively ensure
the package integrity of the fully isolated device, Motorola does not recommend exceeding 10 in * Ibs of mounting torque under any mounting conditions.

**For more ir ion about ting power i see ication Note AN1040.
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

SWITCHMODE™
Schottky Power Rectifiers

The SWITCHMODE Power Rectifier employs 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 overlay contact. Ideally suited
for use as rectifiers in very low—voltage, high—-frequency switching power supplies,
free wheeling diodes and polarity protection diodes.

Highly Stable Oxide Passivated Junction

Very Low Forward Voltage Drop

High Junction Temperature Capability

High dv/dt Capability

Excellent Ability to Withstand Reverse Avalanche Energy Transients
Guardring for Stress Protection

Epoxy Meets UL94, VO at 1/8”

Electrically Isolated. No Isolation Hardware Required.

UL Recognized File #£69369(1)

3 1o—j¢—o02
Mechanical Characteristics :

o Case: Epoxy, Molded'

e Weight: 1.9 grams (approximately)

MBRF1045

Motorola Preferred Device

SCHOTTKY BARRIER
RECTIFIERS
10 AMPERES
45 VOLTS

9

1
2

CASE 221E-01
o Finish: All External Surfaces Corrosion Resistant and Terminal Leads ISOLATED TO-220
are Readily Solderable
® Lead Temperature for Soldering Purposes: 260°C Max. for 10 Seconds
» Shipped 50 units per plastic tube
e Marking: B1045
MAXIMUM RATINGS
Rating Symbol Value Unit
Peak Repetitive Reverse Voltage VRRM 45 Volts
Working Peak Reverse Voltage VRWM
DC Blocking Voltage VR
Average Rectified Forward Current (Rated VR), Tc = 135°C IF(AV) 10 Amps
Peak Repetitive Forward Current IFRM 20 Amps
(Rated VR, Square Wave, 20 kHz), T¢ = 135°C
Non-repetitive Peak Surge Current IFsMm 150 Amps
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)
Peak Repetitive Reverse Surge Current (2.0 ps, 1.0 kHz) Figure 6 IRRM 1.0 Amp
Operating Junction and Storage Temperature TJ: Tstg - 65 to +150 °C
Voltage Rate of Change (Rated VR) dv/dt 10000 Vius
RMS Isolation Voitage (t = 1 second, R.H. < 30%, Ta = 25°C)(2) Per Figure 8 Viso1 4500 Volts
Per Figure 9(1) Viso2 3500
Per Figure 10 Viso3 1500
THERMAL CHARACTERISTICS
Maximum Thermal Resistance, Junction to Case RoJyc 4.0 °C/W
Lead Temperature for Soldering Purposes: 1/8” from Case for 5 seconds TL 260 °C
oL Recognized mounting method is per Figure 9.
(@) Proper strike and creepage distance must be provided.
Preferred devices are Motorola recommended choices for future use and best overall value.
Rev 1
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MBRF1045

ELECTRICAL CHARACTERISTICS

Characteristic Symbol Max Unit
iMaximum Instantaneous Forward Voltage (3) VF Volts
(iF=20 Amp, T = 25°C) 0.84
(iF =20 Amp, Tc = 125°C) . : 0.72..
(iF =10 Amp, T = 125°C) B 0.57
Maximum Instantaneous Reverse Current (3) iR mA
(Rated DC Voltage, Tg = 25°C) 0.1
(Rated DC Voltage, T¢ = 125°C) 15

(3) Pulse Test: Pulse Width = 300 ps, Duty Cycle <2.0%.

|r, REVERSE CURRENT (mA)
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T 2 V¥ 7 z 2 7
8 4 £ 2 £
2 o7 71— 8 07 7
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2 olL I 2 orlZ
£ 02 0.4 0.6 08 12 14 2 02 0.4 0.6 0.8 12 14
s ; 2
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Figure 1. Maximum Forward Voltage Figure 2. Typical Forward Voltage
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VR, REVERSE VOLTAGE (VOLTS) NUMBER OF CYCLES AT 60 Hz
Figure 3. Maximum Reverse Current Figure 4. Maximum Surge Capability
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MBRF1045

HIGH FREQUENCY OPERATION

Since current flow in a Schottky rectifier is the result of
majority carrier conduction, it is not subject to junction diode N
forward and reverse recovery transients due to minority 1000 P4
carrier injection and stored charge. Satisfactory circuit analy- T
sis work may be performed by using a model consisting of an
ideal diode in parallel with a variable capacitance. (See

Figure 5.)

Rectification efficiency measurements show that operation
will be satisfactory up to several megahertz. For example,
relative waveform rectification efficiency is approximately 70
percentat 2.0 MHz, e.g., the ratio of dc power to RMS power in
the load is 0.28 at this frequency, whereas perfect rectification 200
would yield 0.406 for sine wave inputs. However, in contrast to

1500

700 N

500

7/ /

300

C, CAPACITANCE (pF)

150

V4
/

ordinary junction diodes, the loss in waveform efficiency is not 005 01 0.2 05 1

indicative of power loss; it is simply a result of reverse current

flow through the diode capacitance, which lowers the dc

output voltage.

—

5

10

VR, REVERSE VOLTAGE (VOLTS)

Figure 5. Capacitance

+150V, 10 mAdc

2.0kQ

Vee 12 Vde

12V 100

b 40
2N2222 I uF
— 20us

1.0 kHz

CURRENT
AMPLITUDE 100

ADJUST CARBON
0-10 AMPS

2N6277

1.0 CARBON

1N5817

Figure 6. Test Circuit for dv/dt and F;everse Surge Current

20

50
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MBRF1045

TEST CONDITIONS FOR ISOLATION TESTS*

MOUNTED MOUNTED ‘ MOUNTED
cLP FULLY ISOLATED FULLY ISOLATED FULLY ISOLATED
PACKAGE PACKAGE 0.107” MIN PACKAGE 0.107”MIN

LEADS LEA LEADS

HEATSINK HEATSINK . HEATS(NK
—’{ 0.110” MIN
Figure 7. Clip Mounting Position Figure 8. Clip Mounting Position Figure 9. Screw Mounting Position
for Isolation Test Number 1 for Isolation Test Number 2 for Isolation Test Number 3

* Measurement made between leads and heatsink with all leads shorted together.

MOUNTING INFORMATION**

4-40 SCREW CLIP

_ PLAIN WASHER

\_/

S
s

N
? \ HEATSINK =
B

X,

COMPRESSION WASHER

NUT AN =
10a. Screw—Mounted 10b. Clip—-Mounted
Figure 10. Typical Mounting Techniques

Laboratory testsona ||m|ted number of samples indicate, when using the screw and compression washer mounting technique, a screw torque of 6 to 8in * Ibs is sufficient to provide
i power dissil The washer helps to maintain a constant pressure on the package over time and during large temperature excursions.
Destructive laboratory tests show that using a hex head 4-40 screw, without washers, and applying a torque in excess of 20in * Ibs will cause the plastic to crack around the mounting
hole, resulting in a loss of isolation capability.
Additional tests on slotted 4-40 screws indicate that the screw slot fails between 15 to 20 in - Ibs without adversely affecting the package. However, in order to positively ensure
the package integrity of the fully isolated device, Motorola does not recommend exceeding 10 in * Ibs of mounting torque under any mounting conditions.

**For more information about ing power i see ion Note AN1040.
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Switchmode Power Rectifiers

... using the Schottky Barrier principle with a platinum barrier metal. These state-of-the-art
devices have the following features:

o Dual Diode Construction — Terminals 1 and 3 May Be Connected For Parallel Operation At
Full Rating

o Guardring for Stress Protection

e Low Forward Voltage

e 150°C Operating Junction Temperature

« Guaranteed Reverse Avalanche

Mechanical Characteristics:

» Case: Epoxy, Molded

o Weight: 4.3 grams (approximately)

« Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily
Solderable

o Lead Temperature for Soldering Purposes: 260°C Max. for 10 Seconds

« Shipped 30 units per plastic tube

* Marking: B3035, B3045

MBR3035PT
MBR3045PT

MBR3045PT is a
Motorola Preferred Device

SCHOTTKY BARRIER
RECTIFIERS

30 AMPERES
35 to 45 VOLTS

SR

CASE 340D-01

RATINGS
Rating Symbol | Maximum Unit
Peak Repemwe Reverse Voltage MBR3035PT VRRM 35 Volts
Working Peak Reverse Voltage MBR3045PT VRWM 45
DC Blocking Voltage VR
Average Rectified Forward Current Per Device IF(AV) 30 Amps
(Rated VR) Tc = 105°C Per Diode 15
Peak Repetitive Forward Current, Per Diode IFRM 30 Amps
(Rated VR, Square Wave, 20 kHz)
Nonrepetitive Peak Surge Current IFsMm 200 Amps
(Surge Applied at rated load conditions
halfwave, single phase, 60 Hz)
Peak Repetitive Reverse Current, Per Diode IRRM 2.0 Amps
(2.0 us, 1.0 kHz) See Figure 6
Operating Junction Temperature Ty -65 to +150 °C
Storage Temperature Tstg -65to +175 °C
Peak Surge Junction Temperature TJ(pk) 175 °C
(Forward Current Applied)
Voltage Rate of Change (Rated VR) dv/dt 10000 V/us
THERMAL CHARACTERISTICS PER DIODE
Thermal Resistance, Junction to Case RgJc 1.4 °C/W
Thermal Resistance, Junction to Ambient RpuA 40 °C/W
ELECTRICAL CHARACTERISTICS PER DIODE
Instantaneous Forward Voltage (1) VE Volts
(iF = 20 Amp, Tc = 125°C) 0.60
(iF = 30 Amp, T¢ = 125°C) 0.72
(if = 30 Amp, T = 25°C) 0.76
Instantaneous Reverse Current (1) iR mA
(Rated dc Voltage, T¢ = 125°C) 100
(Rated dc Voltage, T¢ = 25°C) 1.0

(1) Pulse Test: Pulse Width = 300 us, Duty Cycle < 2.0%

Rev 2
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MBR3035PT, MBR3045PT

FIGURE 1 — TYPICAL FORWARD VOLTAGE

FIGURE 2 — TYPICAL REVERSE CURRENT
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SEMICONDUCTOR —
TECHNICAL DATA

SWITCHMODE MBR4045PT
Power Rectlfl_er :

The SWITCHMODE power rectifier employs the use of the Schottky Barrier principle W|th
a Platinum barrier metal. This state-of-the-art device has the following features: g

¢ Dual Diode Construction — Terminals 1 and 3 may be connected for Parallel SCHOTTKY BARRIER

Operation at Full Rating RECTIFIER
e 45 Volt Blocking Voltage ' 40 AMPERES
e Low Forward Voltage Drop : ; 45 VOLTS
e Guardring for Stress Protection and High dv/dt Capability (> 10 V/ns) -
. Guaranteed Reverse Avalanche
e 150°C Operating Junction Temperature

Mechanical Characteristics
e Case: Epoxy, Molded

¢ Weight: 4.3 grams (approximately) 1

o Finish: All External Surfaces Corrosion Resistant and Terminal Leads 2, 40—;1:::1
are Readily Solderable

o Lead Temperature for Soldering Purposes: 260°C Max. for 10 Seconds

Shipped 30 units per plastic tube CASE 340D-01

e Marking: B4045

MAXIMUM RATINGS, PER LEG

. Rating Symbol Max Unit
Peak Repetitive Reverse Voltage VRRM 45 Volt
Working Peak Reverse Voltage VRWM
DC Blocking Voltage VR
Average Rectified Forward Current (Rated VR) IF(AV) 20 Amp
@ Tg=125°C Total Device 40
Peak Repetitive Forward Current, Per Diode IFRM 40 Amp
(Rated VR, Square Wave, 20 kHz) @ T¢ = 90°C
Non-repetitive-Peak Surge Current IFSM 400 : Amp
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)
Peak Repetitive Reverse Current (2.0 us, 1.0 kHz) IRRM 2.0 Amp
Operating Junction Temperature Ty —65 to +150 °C
Storage Temperature Tstg -65to +175 °C
Peak Surge Junction Temperature (Forward Current Applied) TJ(pk) 175 °C
Voltage Rate of Change dv/dt 10,000 Vius
THERMAL CHARACTERISTICS, PER LEG
| Thermal Resistance, Junction to Case | ReJC I 1.4 °C/W
ELECTRICAL CHARACTERISTICS, PER LEG
Instantaneous Forward Voltage (1) VE Volts
(iF = 20 Amps, T = 25°C) 0.70
(iF = 20 Amps, T = 125°C) 0.60
(iF = 40 Amps, T = 25°C) 0.80
(iF = 40 Amps, Tg = 125°C) 0.75
Instantaneous Reverse Current (1) iR mA
(Rated DC Voltage, T¢ = 25°C) 1.0
(Rated DC Voltage, Tc = 100°C) 50

(1) Pulse Test: Pulse Width = 300 pus, Duty Cycle <2.0%.

Rev 2
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SEMICONDUCT O R 10
TECHNICAL DATA

SWITCHMODE
Power Rectifier

MBR6045PT

The SWITCHMODE power rectifier employs the use of the Schottky Barrier principle with
a Platinum barrier metal. This state-of-the-art device has the following features:

e Dual Diode Construction — Terminals 1 and 3 may be connected for Parallel SCHOTTKY BARRIER
Operation at Full Rating RECTIFIER
45 Volt Blocking Voltage 60 AMPERES

L]

e Low Forward Voltage Drop 45 VOLTS
e Guardring for Stress Protection and High dv/dt Capability
L]
L]

Guaranteed Reverse Avalanche
150°C Operating Junction Temperature
Mechanical Characteristics
e Case: Epoxy, Molded
e Weight: 4.3 grams (approximately)
e Finish: All External Surfaces Corrosion Resistant and Terminal Leads 2,4 0-—{
are Readily Solderable
e Lead Temperature for Soldering Purposes: 260°C Max. for 10 Seconds
Shipped 30 units per plastic tube CASE 340D-01
o Marking: B6045

MAXIMUM RATINGS, PER LEG

Rating Symbol Max Unit
Peak Repetitive Reverse Voltage VRRM 45 Volt
Working Peak Reverse Voltage VRWM
DC Blocking Voltage VR
Average Rectified Forward Current (Rated VR) IF(AV) 30 Amp
@ Tc=125°C Total Device 60
Peak Repetitive Forward Current, Per Diode IFRM 60 Amp
(Rated VR, Square Wave, 20 kHz) @ T = 90°C
Non-repetitive Peak Surge Current IFSMm 500 Amp
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)
Peak Repetitive Reverse Current (2.0 us, 1.0 kHz) IRRM 2.0 Amp
Operating Junction Temperature Ty —-65to +150 °C
Storage Temperature Tstg -65t0 +175 °C
Peak Surge Junction Temperature (Forward Current Applied) TJ(pk) 175 °C
Voltage Rate of Change dv/dt 10,000 V/us
THERMAL CHARACTERISTICS, PER LEG
| Thermal Resistance, Junction to Case ] ReJc r 1.0 °C/W
ELECTRICAL CHARACTERISTICS, PER LEG
Instantaneous Forward Voltage (1) VF Volts
(iF = 30 Amps, T = 25°C) 0.62
(iF = 30 Amps, T¢ = 125°C) 0.55
(iF = 60 Amps, TG = 25°C) 0.75
Instantaneous Reverse Current (1) iR mA
(Rated DC Voltage, Tg = 25°C) 1.0
(Rated DC Voltage, T¢ = 100°C) 50

(1) Pulse Test: Pulse Width = 300 ps, Duty Cycle <2.0%.

Rev 2
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IR, REVERSE CURRENT (mA)

MBR6045PT
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Figure 1. Typical Reverse Current Figure 2. Typical Forward Voltage
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SEMICONDUCT O R 00000

TECHNICAL DATA

SWITCHMODE
Power Rectifier

The SWITCHMODE power rectifier employs the use of the Schottky Barrier principle with
a Platinum barrier metal. This state-of-the-art device has the following features:

e Very Low Forward Voltage Drop (Max 0.58 V @ 100°C)

e Guardring for Stress Protection and High dv/dt Capability (10 V/ns)

e Guaranteed Reverse Avalanche

e 150°C Operating Junction Temperature

¢ Specially Designed for SWITCHMODE Power Supplies with Operating
Frequency up to 300 kHz

Mechanical Characteristics
e Case: Epoxy, Molded
e Weight: 4.3 grams (approximately)

MBR5025L

Motorola Preferred Device

SCHOTTKY BARRIER
* RECTIFIER
LOW v
50 AMPERES
25 VOLTS

4

e Finish: All External Surfaces Corrosion Resistant and Terminal Leads 3 0——Pp}—o01,4
are Readily Solderable ‘ .
o Lead Temperature for Soldering Purposes: 260°C Max. for 10 Seconds
e Shipped 30 units per plastic tube 3
e Marking: B5025L CASE 340E-01
MAXIMUM RATINGS
Rating Symbol Max Unit
Peak Repetitive Reverse Voltage VRRM 25 Volts
Working Peak Reverse Voltage VRWM
DC Blocking Voltage VR
Average Rectified Forward Current (Rated VR) IF(AV) 50 Amps
Tc=125°C
Peak Repetitive Forward Current IFRM 150 Amps
(Rated VR, Square Wave, 20 kHz) T = 90°C
Non-repetitive Peak Surge Current IFsm 300 Amps
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)
Peak Repetitive Reverse Current (2.0 ps, 1.0 kHz) IRRM 20 Amps
Operating Junction Temperature Ty -65 to +150 °C
Storage Temperature Tstg ~65t0 +175 °C
Peak Surge Junction Temperature (Forward Current Applied) TJ(pk) 175 °C
Voltage Rate of Change dv/dt 10,000 V/us
THERMAL CHARACTERISTICS
Thermal Resistance, Junction to Case I ReJcC I 0.75 °C/W
ELECTRICAL CHARACTERISTICS
Instantaneous Forward Voltage (1) VF Volts
(iF = 50 Amps, T = 25°C) 0.62
(iF = 50 Amps, Tg = 100°C) 0.58
(iF = 30 Amps, T¢ = 25°C) 0.54
Instantaneous Reverse Current (1) iR mA
(Rated DC Voltage, T¢ = 25°C) 0.5
(Rated DC Voltage, Tc = 100°C) 60

(1) Pulse Test: Pulse Width = 300 ps, Duty Cycle <2.0%.

Preferred devices are Motorola recommended choices for future use and best overall value.
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Figure 1. Typical Forward Voltage
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TECHNICAL DATA

Switchmode
Power Rectifiers

. using the Schorlky Barrier principle with a platinum barrier metal. These state-of-the-art

devtces have the following features:

e Dual Diode Construction — Terminals 1 and 3 May Be Connected For Parallel Operat|on At

Full Rating

MBR3035WT
MBR3045WT

MBR3045WT is a
Motorola Preferred Device

SCHOTTKY BARRIER

e Guardring for Stress Protectlon
e Low Forward Voltage 3RECT'FIERSS
e 150°C Operating Junction Temperature ; 0 AMPE)T_E_ s
* Guaranteed Reverse Avalanche 35-45 V
o Popular TO-247 Package a4
Mechanical Characteristics: 3
¢ Case: Epoxy, Molded
o Weight: 4.3 grams (approximately)
e Finish: All External Surfaces Corrosion Resistant and Terminal Leads are Readily
Solderable
o Lead Temperature for Soldering Purposes: 260°C Max. for 10 Seconds
e Shipped 30 units per plastic tube A
* Marking: B3035, B3045 3¢ CASE 340F-03
MAXIMUM RATINGS TO-247AC
MBR
Rating Symbol Unit
3035WT | 3045WT
Peak Repetitive Reverse Voltage VRRM 35 45 Volts
Working Peak Reverse Voltage VRWM
DC Blocking Voltage VR
Average Rectified Forward Current Per Device IF(AV) 30 Amps
(Rated VR) Tc = 105°C ‘ Per Diode 15
Peak Repetitive Forward Current, Per Diode IFRM 30 Amps
(Rated VR, Square Wave, 20 kHz)
Nonrepetitive Peak Surge Current IFSM 200 Amps
(Surge Applied at rated load conditions
halfwave, single phase, 60 Hz)
Peak Repetitive Reverse Current, Per Diode IRRM 2.0 Amps
(2.0 us, 1.0 kHz) See Figure 6
Operating Junction Temperature Ty —65to +150 °C
Storage Temperature Tstg —65to +175 °C
Peak Surge Junction Temperature TJ(pk) 175 °C
(Forward Current Applied)
Voltage Rate of Change (Rated VR) dv/dt 10000 Vius
THERMAL CHARACTERISTICS (Per Diode)
Thermal Resistance — Junction to Case RgJc 1.4 °C/W
— Junction to Ambient RoJA 40
ELECTRICAL CHARACTERISTICS (Per Diode)
Instantaneous Forward Voltage (1) VE Volts
(i = 20 Amp, Tc = 125°C) 0.6
(i = 30 Amp, Tc = 125°C) 0.72