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ABOUT THIS MANUAL

One of the major problems facing workers in the electronics field is the
identification and selection of semiconductor devices. Type numbers them-
selves are of little value since they indicate neither device parameters nor ap-
plications. Because it is difficult even to identify the many thousands of de-
vice type numbers, let alone evaluate their merits for a particular application,
engineers often limittheir designs to a few well-known device types -- despite
the fact that newer or more suitable devices may be available.

This manual covers the entire line of Motorola semiconductor products --
one of the most extensive in the industry. It includes specifications for semi-
conductor devices, including zener and reference diodes, rectifiers, varactors,
voltage-variable capacitors, controlled rectifiers, transistors, integrated cir-
cuits and a variety of other standard and special devices that make up today's
semiconductor complement. It is intended to simplify the selection of the
most useful type numbers for a given application. Accordingly, it contains
a'number of selector charts, as well as pertinent electrical specifications for
the Motorola product line. Properly used, it can be a useful toolforthe design
engineer, the component engineer, and the purchasing agent in narrowing the
broad categories of potentially useable components to those best suited for a
specific project.
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HOW TO USE THE MOTOROLA SEMICONDUCTOR DATA MANUAL

The manual is designed to serve three specific functions:
1. To permit quick selection of the most suitable devices for a specific
application;
2. To permit quick selection of the devices that best meet a given set of
electrical specifications;
3. To permit quick identification of a particular device number.

To accomplish this, the manual is divided into 10 main sections:

1. Zener diodes, temperature compensated reference diodes and refer-
ence amplifiers

Rectifiers

Varactors, voltage-variable capacitors, 4-layer diodes and RF diodes

Silicon controlled rectifiers and gate controlled switches
Power transistors

Low-power, low-frequency transistors

High-frequency transistors

Special and multiple transistors

c.oooqcuw:hwm

Circuit assemblies
Integrated circuits.

-
e

Each of these sections contains data-sheet specifications of suitable device

types, preceded by applicable selection charts.

An introductory section in the front of the book contains general data such
as a complete numerical-alphabetical listing of device types, military device
type listings, Meg-A-Life and Meg-A-Life II high-reliability device listings
and case outlines.

HOW TO SOLVE YOUR SEMICONDUCTOR DEVICE SELECTION PROBLEMS

1. Known: Device type number
Needed Information: Identification, applications, and specifications

Procedure: Locate device type number in numerical - alphabetical
listing (Page1-2)and turnto the page number given for complete data.

2. Known: Desired application or device parameters.

Needed Information: Specific type numbers of devices to fit known
application or parameters.

Procedure: Turn to subsection covering desired devices, (e.g., tran-
sistors; low-frequency, high-power). Consult appropriate Quick Sel-
lection Chart for device types recommended for your application, or
units closely approaching the required parameters. Locate device
type number listed in alphabetical-numerical order within subsection
for more detailed specifications.

1-1



—— Alpha-Numerical Device Listing

DEVICE INDEX

The semiconductor devices listed in this manual are arranged in product
groups such as high-frequency transistors, zener diodes and integrated cir -
cuits. While this arrangement should best serve the needs of most users of
this manual, there are occasions when it will be necessary to locate a device
known only by type number. The following index, arranged in alpha-numeric
order, will fill this need.

DEVICE LISTING

Device Type  Page Device Type Page Device Type Page
1/4M2,4AZ 2-6 1/4M6. 87 2-6 1/4M172Z 2-6
1/4M2.7AZ 2-6 1/4M17.5Z 2-6 1/4M182Z 2-6
1/4M3.0AZ 2-6 1/4M8.22 2-6 1/4M19Z 2-6
1/4M3.3AZ 2-6 1/4M9. 17 2-6 1/4M20Z 2-6
1/4M3.6AZ 2-6 1/4M10Z 2-6 1/4M227 2-6
1/4M3.9AZ 2-6 1/4M11Z 2-6 1/4M247Z 2-6
1/4M4.3AZ 2-6 1/4M122 2-6 1/4M257 2-6
1/4M4.7AZ 2-6 1/4M13Z 2-6 1/4M277Z 2-6
1/4M5.1AZ 2-6 1/4M14Z 2-6 1/4M30Z 2-6
1/4M5.6AZ 2-6 1/4M15Z 2-6 1/4M33Z 2-6
1/4M6.2AZ 2-6 1/4M16Z 2-6 1/4M362Z 2-6




DEVICE LISTING (continued)

——— Alpha-Numerical Device Listing

Device Type Page Device Type Page Device Type Page

1/4M39Z 2-6 3/4M827Z 2-17 1M3. 9ZS 2-28
1/4M432Z 2-6 3/4M91Z 2-17 1M4. 3ZS 2-28
1/4M45Z 2-6 3/4M100Z  2-17 1M4. 7ZS 2-28
1/4M47Z 2-6 3/4M110Z  2-17 1M5. 1ZS 2-28
1/4M50Z 2-6 3/4M120Z  2-17 1M5. 6ZS 2-28
1/4M52Z 2-6 3/4M130Z  2-17 1M6. 2ZS 2-28
1/4M56Z 2-6 3/4M150Z  2-17 1MS6. 8ZS 2-28
1/4M62Z 2-6 3/4M160Z  2-17 1M7.5Z8 2-28
1/4M68Z 2-6 3/4M180Z  2-17 1M8.2ZS 2-28
1/4M75Z 2-6 3/4M200Z  2-17 1M9. 1ZS 2-28
1/4M82Z 2-6 1M6. 8% 2-17 1M10ZS 2-28
1/4M91Z 2-6 1M17.52Z 2-17 1M11ZS 2-28
1/4M100Z 2-6 1M8.2Z 2-117 1M12ZS 2-28
1/4M105Z 2-6 1M9. 1Z 2-17 1M13Z8 2-28
1/4M110Z 2-6 1M10Z 2-117 1M15ZS 2-28
1/4M120Z 2-6 1M11Z 2-17 1M16ZS 2-28
1/4M130Z 2-6 1M12Z 2-17 1M18ZS 2-28
1/4M140Z 2-6 1M13Z 2-17 1M20ZS 2-28
1/4M1502Z 2-6 1M15Z 2-117 1M22Z8 2-28
1/4M1752 2-6 1M16Z 2-17 1M24Z8 2-28
1/4M200Z 2-6 1M18Z 2-17 1M27ZS 2-28
3/4M6. 8Z 2-117 1M20Z 2-17 1M30ZS 2-28
3/4M17.5Z 2-17 1M227Z 2-11 1M33ZS 2-28
3/4M8.2Z 2-17 1M242Z 2-17 1M36ZS 2-28
3/4M9. 1Z 2-17 1M272Z 2-17 1M39ZSs 2-28
3/4M10Z 2-17 1M30Z 2-17 1M43Z8s 2-28
3/4M11Z 2-17 1M33Z 2-17 1M47Zs 2-28
3/4M12Z 2-17 1M36Z 2-17 1IM51ZS 2-28
3/4M13Z 2-17 1M39Z 2-17 1M56Z8 2-28
3/4M13Z 2-17 1M43Z 2-17 1M62Z8 2-28
3/4M15Z 2-17 1M47Z 2-17 1M68ZS 2-28
3/4M16Z 2-17 1M51Z 2-17 1M75Z8 2-28
3/4M18Z 2-117 1M56Z 2-17 1M82ZS 2-28
3/4M202Z 2-17 1M62Z 2-117 1M91ZS 2-28
3/4M22Z 2-17 1M68Z 2-17 1M100ZS 2-28
3/4M24Z 2-17 1M75Z 2-11 1.5M6. 8Z 2-22
3/4M21Z 2-17 1M82Z 2-17 1.5M7.5Z 2-22
3/4M30Z 2-117 1M91Z 2-17 1.5M8.2Z 2-22
3/4M33Z 2-17 1M100Z 2-17 1.5M9. 1Z 2-22
3/4M36Z 2-17 1M110Z 2-17 1.5M10Z 2-22
3/4M39Z 2-17 1M120Z 2-17 1.5M11Z 2-22
3/4M43Z 2-117 1M130Z 2-17 1.5M12Z 2-22
3/4M4TZ 2-17 1M150Z 2-17 1.5M13Z 2-22
3/4M51Z 2-17 1M160Z 2-17 1.5M15Z 2-22
3/4M56Z 2-17 1M180Z 2-117 1.5M16Z 2-22
3/4M62Z 2-17 1M200Z 2-117 1.5M18Z 2-22
3/4M68Z 2-17 1M3. 3ZS 2-28 1. 5M20Z 2-22
3/4M175Z 2-17 1M3. 6ZS 2-28 1.5M22%Z 2-22




DEVICE LISTING (continued)

——— Alpha-Numerical Device Listing

Device Type Page Device Type Page Device Type Page
1.5M242 2-22 10M30Z 2-15 50M45Z 2-13
1.5M247 2-22 10M332Z 2-15 50M477 2-13
1.5M27Z 2-22 10M36Z 2-15 50M50Z 2-13
1.5M30Z 2-22 10M39Z 2-15 50M517Z 2-13
1.5M332 2-22 10M437 2-15 50M527Z 2-13
1.5M36Z 2-22 10M47Z 2-15 50M56Z 2-13
1,.5M397 2-22 10M50Z 2-15 50M 627 2-13
1.5M432Z 2-22 10M51Z 2-15 50M68Z 2-13
1.5M477 2-22 10M527Z 2-15 50M757 2-13
1.5M51Z 2-22 10M567 2-15 50M827Z 2-13
1.5M562Z 2-22 10M627 2-15 50M91Z 2-13
1.5M622 2-22 10M68Z 2-15 50M100Z 2-13
1.5M68Z 2-22 10M752 2-15 50M105% 2-13
1.5M75Z 2-22 10M827Z 2-15 50M110Z 2-13
1.5M827 2-22 10M91Z 2-15 50M120Z 2-13
1.5M91Z 2-22 10M100Z 2-15 50M130% 2-13
1,56M100Z  2-22 10M105Z 2-15 50M140Z 2-13
1.5M110Z . 2-22 10M110Z 2-15 50M150Z = 2-13
1.5M120Z  2-22 10M120Z 2-15 50M160Z 2-13
1.5M130Z  2-22 10M130Z 2-15 50M175Z 2-13
1.5M150Z  2-22 10M 1407 2-15 50M180Z 2-13
1.5M160Z  2-22 10M150Z 2-15 50M200Z 2-13
1.5M180Z  2-22 10M160Z 2-15 1N248B 3-8
1.5M200Z  2-22 10M180Z 2-15 1N248C 3-8
10M3.9AZ 2-24 10M200Z 2-15 1N249B 3-8
10M4.3AZ 2-24 50M6. 8Z 2-13 1N249C 3-8
10M4.7AZ  2-24 50M7.5% 2-13 1N250B 3-8
10M5. 1AZ  2-24 50M8. 27 2-13 1N250C 3-8
10M5.6AZ  2-24 50M9. 1Z 2-13 1N429 2-31
10M6.2AZ  2-24 50M10Z 2-13 1N702 2-8
10M6.8AZ  2-24 50M11Z 2-13 1IN703 2-8
10M7.5AZ  2-24 50M12Z 2-13 1IN704 2-8
10M6. 82 2-15 50M13%Z 2-13 1N705 2-8
10M17.5% 2-15 50M 147 2-13 1N706 2-8
10M8.27Z 2-15 50M15Z 2-13 1N707 2-8
10M9. 1Z 2-15 50M16Z 2-13 1N708 2-8
10M10Z 2-15 50M17Z 2-13 1N709 2-8
10M11Z 2-15 50M18Z 2-13 IN710 2-8
10M 122 2-15 50M19Z 2-13 INT11 2-8
10M13Z 2-15 50M20Z 2-13 INT12 2-8
10M 147 2-15 50Mi227 2-13 1IN713 2-8
10M15Z 2-15 50M247 2-13 1N714 2-8
10M 162 2-15 50M252 2-13 IN715 2-8
10M18Z 2-15 50M27Z 2-13 IN716 2-8
10M19Z 2-15 50M30Z 2-13 INT717 2-8
10M20Z 2-15 50M332Z 2-13 IN718 2-8
10M22%Z 2-15 50M36Z 2-13 INT19 2-8
10M247Z 2-15 50M39Z 2-13 1IN720 2-8
10M272Z 2-15 50M437Z 2-13 IN721 2-8




DEVICE LISTING (continued)

—— Alpha-Numerical Device Listing

Device Type Page Devige Type Page . Device Type Page
INT722 2-8 1N823 2-31 1N969 2-9
INT723 2-8 1IN823A 2-31 1N970 2-9
INT24 2-8 1N825 2-31 1N971 2-9
1INT725 2-8 1IN825A 2-31 1IN972 2-9
INT726 2-8 1N827 2-31 1N973 2-9
INT27 2-8 1IN82TA 2-31 1IN974 2-9
1N728 2-8 1N829 2-31 IN975 2-9
IN729 2-8 1IN829A 2-31 1IN976 2-9
IN730 2-8 1IN935 2-31 1IN9T77 2-9
IN731 2-8 1IN935A 2-31 1N978 2-9
IN732 2-8 1N935B 2-31 1N979 2-9
IN733 2-8 1N936 2-31 1IN980 2-9
IN734 2-8 1IN936A 2-31 1N981 2-9
1IN735 2-8 1N936B 2-31 1N982 2-9
IN736 2-8 1N937 2-31 1N983 2-9
INT737 2-8 IN937A 2-31 1N984 2-9
1IN738 2-8 1N938 2-31 1N985 2-9
1IN739 2-8 1IN938A 2-31 1N986 2-9
1IN740 2-8 1N938B 2-31 1N987 2-9
IN741 2-8 1N939 2-31 1N988 2-9
IN742 2-8 1IN939A 2-31 1N989 2-9
1IN743 2-8 1IN939B 2-31 1N990 2-9
INT744 2-8 1N941 2-31 1N991 2-9
1IN745 2-8 IN941A 2-31 1N992 2-9
1IN746 2-8 1N941B 2-31 IN1124 3-10
IN747 2-8 1N942 2-31 1IN1124A 3-10
1IN748 2-8 1IN942A 2-31 1N1125 3-10
1IN749 2-8 1N942B 2-31 IN1125A 3-10
IN750 2-8 1N943 2-31 1N1126 3-10
INT51 2-8 1N943A 2-31 1IN1126A 3-10
INT752 2-8 1N943B 2-31 1IN1127 3-10
INT753 2-8 1N944 2-31 IN1127A 3-10
IN754 2-8 1N944A 2-31 1N1128 3-10
INT55 2-8 1N944B 2-31 IN1128A 3-10
INT756 2-8 1N 945 2-31 1N1183 3-10
IN757 2-8 1IN945A 2-31 IN1184 3-10
IN758 2-8 1N945B 2-31 1N1185 3-10
IN759 2-8 1IN957 2-9 1N1186 3-10
INT61 2-9 1N958 2-9 1N1187 3-10
1IN762 2-9 1N959 2-9 IN1188 3-10
INT763 2-9 1N960 2-9 1N1189 3-10
1IN764 2-9 1N961 2-9 IN1190 3-10
IN765 2-9 1N962 2-9 IN1191 3-8
IN766 2-9 1N963 2-9 IN1192 3-8
IN767 2-9 1N964 2-9 IN1193 3-8
IN768 2-9 1N965 2-9 IN1194 3-8
IN769 2-9 1N966 2-9 IN1195 3-8
1N821 2-31 1N967 2-9 IN1195A 3-8
IN821A 2-31 1N968 2-9 IN1196 3-8




DEVICE LISTING (continued)

~——— Alpha-Numerical Device Listing

Device Type Page Device Type Page Device Type Page
IN1196A 3-8 1IN1511 2-11 IN1605 2-11
IN1197 3-8 1N1512 2-11 1IN1606 2-11
IN1197A 3-8 1N1513 2-11 IN1607 2-11
IN1198 3-8 1IN1514 2-11 IN1608 2-11
IN1198A 3-8 IN1515 2-11 IN1609 2-11
1N1313 2-10 1IN1516 2-11 IN1730 4-20
IN1314 2-10 1IN1517 2-11 IN1731 4-20
IN1315 2-10 1N1518 2-11 IN1732 4-20
1IN1316 2-10 1N1519 2-11 1IN1733 4-20
IN1317 2-10 1N1520 2-11 IN1734 4-20
IN1318 2-10 1N1521 2-11 1N1735 2-31
IN1319 2-10 1IN1522 2-11 IN1736 2-31
IN1320 2-10 1IN1523 2-11 IN1736A 2-31
IN1321 2-10 1N1524 2-11 1N1737 2-31
IN1322 2-10 1N1525 2-11 IN1737A 2-31
1N1323 2-10 1IN1526 2-11 1N1738 2-31
1IN1324 2-10 1IN1527 2-11 IN1738A 2-31
IN1325 2-10 1N1528 2-11 IN1739 2-31
1IN1326 2-10 IN1530 2-31 IN1739A 2-31
1IN1327 2-10 1N1530A 2-31 1N1740 2-31
1IN1351 2-10 1N1563 3-12 1N1740A 2-31
1IN1352 2-10 IN1563A 3-12 1N1741 2-31
1IN1353 2-10 IN1564 3-12 IN1741A 2-31
1IN1354 2-10 IN1564A 3-12 1IN1742 2-31
1N1355 2-10 1N1565 3-12 1IN1742A 2-31
1N1356 2-10 IN1565A 3-12 1IN1765 2-11
1N1357 2-10 1N1566 3-12 1IN1766 2-11
1IN1358 2-10 IN1566A 3-12 1IN1767 2-11
1IN1359 2-10 1IN1567 3-12 IN1768 2-11
IN1360 2-10 IN1567A 3-12 IN1769 2-11
IN1361 2-10 1IN1568 3-12 IN1770 2-11
IN1362 2-10 IN1568A 3-12 IN1771 2-11
1IN1363 2-10 1N1588 2-11 IN1772 2-11
1IN1364 2-10 1N1589 2-11 IN1773 2-11
1N1365 2-10 1N1590 2-11 1IN1774 2-11
IN1366 2-10 1N1591 2-11 IN1775 2-11
IN1367 2-10 IN1592 2-11 IN1776 2-11
IN1368 2-10 1N1593 2-11 IN1777 2-11
IN1369 2-10 1IN1594 2-11 1IN1778 2-11
IN1370 2-10 1N1595 2-11 IN1779 2-11
1IN1371 2-10 1IN1596 2-11 IN1780 2-11
1IN1372 2-10 1IN1597 2-11 1N1781 2-11
1IN1373 2-10 1N1598 2-11 IN1782 2-11
IN1374 2-10 1N1599 2-11 1N1783 2-11
1N1375 2-10 1N1600 2-11 1N1784 2-11
IN1507 2-11 1N1601 2-11 IN1785 2-11
IN1508 2-11 1N1602 2-11 IN1786 2-11
1IN1509 2-11 1IN1603 2-11 1N1787 2-11
1IN1510 2-11 1IN1604 2-11 1N1788 2-11
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DEVICE LISTING (continued)

——— Alpha-Numerical Device Listing

Device Type Page Device Type Page Device Type Page
IN1789 2-11 1IN2009 2-12 1IN2623B 2-31
IN1790 2-11 1IN2010 2-12 1IN2624 2-31
IN1791 2-11 1N2011 2-12 1N2624A 2-31
IN1792 2-11 1N2012 2-12 1N2624B 2-31
IN1793 2-11 1N2032 2-12 1N2765 2-31
IN1794 2-11 1N2033 2-12 1N2765A 2-31
1IN1795 2-11 1IN2034 2-12 1IN2766 2-31
IN1796 2-11 1N2035 2-12 1N2766A 2-31
IN1797 2-11 1N2036 2-12 1N2767 2-31
IN1798 2-11 1N2037 2-12 IN2767A 2-31
IN1799 2-11 1N2038 2-12 1N2768 2-31
1N1800 2-11 1IN2039 2-12 1IN2768A 2-31
1N1801 2-11 1IN2040 2-12 1IN2769 2-31
IN1802 2-11 1IN2041 2-12 IN2769A 2-31
1IN1803 2-12 1N2042 2-12 1IN2770 2-31
IN1804 2-12 1N2043 2-12 IN2770A 2-31
1IN1805 2-12 1N2044 2-12 1N2804 2-13
1IN1806 2-12 1N2045 2-12 1IN2805 2-13
IN1807 2-12 1N2046 2-12 1N2806 2-13
1N1808 2-12 1N2047 2-12 1N2807 2-13
IN1809 2-12 1N2048 2-12 1N2808 2-13
1N1810 2-12 1N2049 2-12 1N2809 2-13
1IN1811 2-12 1N2382 4-20 1IN2810 2-13
1IN1812 2-12 1N2383 4-20 1IN2811 2-13
IN1813 2-12 1IN2384 4-20 1N2812 2-13
1IN1814 2-12 1N2385 4-20 1IN2813 2-13
IN1815 2-12 1N2498 2-12 1IN2814 2-13
1IN1816 2-12 1N2499 2-12 1N2815 2-13
IN1817 2-12 1N2500° 2-12 1N2816 2-13
1IN1818 2-12 1IN2609 3-13 1N2817 2-13
IN1819 2-12 1IN2610 3-13 1N2818 2-13
1N1820 2-12 1IN2611 3-13 1N2819 2-13
1IN1821 2-12 1IN2612 3-13 1N2820 2-13
1IN1822 2-12 1IN2613 3-13 1IN2821 2-13
1N1823 2-12 IN2614 3-13 1N2822 2-13
1N1824 2-12 1IN2615 3-13 1N2823 2-13
IN1825 2-12 IN2616 3-13 1N2824 2-13
IN1826 2-12 1IN2617 3-13 1N2825 2-13
1N1827 2-12 1N2620 2-31 1N2826 2-13
1IN1828 2-12 1N2620A 2-31 1N2827 2-13
1IN1829 2-12 1N2620B 2-31 1N2828 2-13
1IN1830 2-12 1IN2621 2-31 1N2829 2-13
IN1831 2-12 IN2621A 2-31 1N2830 2-13
1IN1832 2-12 1IN2621B 2-31 1IN2831 2-13
1IN1833 2-12 1N2622 2-31 1N2832 2-13
1N1834 2-12 1N2622A 2-31 1N2833 2-13
1N1835 2-12 1N2622B 2-31 1N2834 2-13
IN1836 2-12 1IN2623 2-31 1IN2835 2-13
1N2008 2-12 1N2623A 2-31 1N2836 2-13
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1N2837 2-13 1N3009 2-15 IN3157 2-31
1N2838 2-13 1N3010 2-15 IN3157A 2-31
1N2839 2-13 IN3011 2-15 1IN3189 3-13
1N2840 2-13 1N3012 2-15 1N3190 3-13
1N2841 2-13 1N3013 2-15 IN3191 3-13
1N2842 2-13 1N3014 2-15 1N3208 3-13
1N2843 2-13 1N3015 2-15 IN3209 3-13
1IN2844 2-13 1N3016 2-117 IN3210 3-13
1N2845 2-13 1N3017 2-117 IN3211 3-13
1N2846 2-13 1N3018 2-17 IN3212 3-13
1IN2970 2-15 1N3019 2-117 IN3213 3-8

1N2971 2-15 IN3020 2-17 IN3214 3-8

1N2972 2-15 IN3021 2-17 1N3282 3-14
1N2973 2-15 1N3022 2-17 1N3283 3-14
IN2974 2-15 1N3023 2-17 1N3284 3-14
1N2975 2-15 1N3024 2-17 1IN3285 3-14
1N2976 2-15 1N3025 2-17 1N3286 3-14
1N2977 2-15 1N3026 2-17 IN3305 2-19
IN2978 2-15 IN3027 2-17 1N3306 2-19
1N2979 2-15 1IN3028 2-117 1IN3307 2-19
1N2980 2-15 1N3029 2-17 1N3308 2-19
1N2981 2-15 IN3030 2-17 1N3309 2-19
1N2982 2-15 1N3031 2-17 1N3310 2-19
1N2983 2-15 IN3032 2-17 IN3311 2-19
1N2984 2-15 1IN3033 2-117 IN3312 2-19
1N2985 2-15 1N3034 2-17 IN3313 2-19
1N2986 2-15 1N3035 2-17 1N3314 2-19
1N2987 2-15 1N3036 2-17 1N3315 2-19
1N2988 2-15 1N3037 2-17 IN3316 2-19
1N2989 2-15 1N3038 2-17 1IN3317 2-19
1N2990 2-15 1N3039 2-17 1N3318 2-19
1N2991 2-15 1N3040 2-17 1N3319 2-19
1N2992 2-15 1N3041 2-17 1N3320 2-19
1N2993 2-15 1N3042 2-17 IN3321 2-19
1N2994 2-15 1N3043 2-17 1N3322 2-19
1N2995 2-15 1IN3044 2-17 1N3323 2-19
1N2996 2-15 1N3045 2-117 1N3324 2-19
1N2997 2-15 1N3046 2-117 1N3325 2-19
1N2998 2-15 1N3047 2-117 IN3326 2-19
1N2999 2-15 1N3048 2-17 1IN3327 2-19
1N3000 2-15 1N3049 2-17 1N3328 2-19
1N3001 2-15 1IN3050 2-17 1IN3329 2-19
1N3002 2-15 IN3051 2-117 1N3330 2-19
1N3003 2-15 1N3154 2-31 1N3331 2-19
1N3004 2-15 IN3154A 2-31 IN3332 2-19
1IN3005 2-15 IN3155 2-31 1N3333 2-19
1N3006 2-15 IN3155A 2-31 IN3334 2-19
1N3007 2-15 1IN3156 2-31 1N3335 2-19
IN3008 2-15 IN3156A 2-31 1N3336 2-19
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1IN3337 2-19 1N3687 2-20 1N3818 2-21
1IN3338 2-19 1IN3688 2-20 1IN3819 2-21
IN3339 2-19 1N3689 2-20 1N3820 2-21
1N3340 2-19 IN3690 2-20 1N3821 2-23
1IN3341 2-19 IN3691 2-20 1N3822 2-23
1N3342 2-19 1IN3692 2-20 1N3823 2-23
1N3343 2-19 IN3693 2-20 1N3824 2-23
1N3344 2-19 IN3694 2-20 1N3825 2-23
1N3345 2-19 1N3695 2-20 1N3826 2-23
1N3346 2-19 1IN3696 2-20 1N3827 2-23
IN3347 2-19 1N3697 2-20 1N3828 2-23
1N3348 2-19 1N3698 2-20 1IN3829 2-23
IN3349 2-19 1N3699 2-20 1N3830 2-23
1N3350 2-19 1IN3700 2-20 1IN3879 3-20
1N3491 3-15 IN3701 2-20 1N3880 3-20
1N3492 3-15 1N3702 2-20 1N3881 3-20
1N3493 3-15 1N3703 2-20 1N3882 3-20
1N3494 3-15 1N3785 2-21 1N3883 3-20
1N3495 3-15 1N3786 2-21 1N3889 3-20
1N3580 2-31 1IN3787 2-21 1N3890 3-20
1IN3580A 2-31 1IN3788 2-21 1N3891 3-20
1IN3580B 2-31 1IN3789 2-21 1N3892 3-20
1N3581 2-31 IN3790 2-21 1N3893 3-20
1IN3581A 2-31 1N3791 2-21 1N3993 2-24
1IN3581B 2-31 1IN3792 2-21 1N3994 2-24
1N3582 2-31 1N3793 2-21 1N3995 2-24
IN3582A 2-31 IN3794 2-21 1N3996 2-24
IN3582B 2-31 1N3795 2-21 1N3997 2-24
IN3611 3-17 1N3796 2-21 1N3998 2-24
IN3612 3-17 IN3797 2-21 1N3999 2-24
1N3613 3-17 1N3798 2-21 1N4000 2-24
1IN3649 3-18 IN3799 2-21 1N4001 3-23
1N3650 3-18 1N3800 2-21 1N4002 3-23
1N3659 3-18 1IN3801 2-21 1N4003 3-23
1N3660 3-18 1N3802 2-21 1N4004 3-23
1IN3661 3-18 1IN3803 2-21 1N4005 3-23
1IN3662 3-18 IN3804 2-21 1N4006 3-23
1N3663 3-18 1IN3805 2-21 1N4007 3-23
IN3675 2-20 1N3806 2-21 1N4099 2-25
1N3676 2-20 1IN3807 2-21 1N4100 2-25
1N3677 2-20 1IN3808 2-21 1N4101 2-25
1N3678 2-20 1N3809 2-21 1N4102 2-25
1N3679 2-20 1N3810 2-21 1N4103 2-25
1N3680 2-20 1IN3811 2-21 1N4104 2-25
1N3681 2-20 1N3812 2-21 1N4105 2-25
1N3682 2-20 1N3813 2-21 1N4106 2-25
1N3683 2-20 IN3814 2-21 1N4107 2-25
1N3684 2-20 IN3815 2-21 1N4108 2-25
1N3685 2-20 1N3816 2-21 1N4109 2-25
IN3686 2-20 IN3817 2-21 1N4110 2-25
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-1N4111 2-25 1N4729 2-28 1N4778 2-35
1N4112 2-25 1IN4730 2-28 1N4779 2-35
1N4113 2-25 1IN4731 2-28 1N4780 2-35
1N4114 2-25 1IN4732 2-28 1N4781 2-35
1IN4115 2-25 1IN4733 2-28 1N4782 2-35
1N4116 2-25 IN4734 2-28 1N4783 2-35
1IN4117 2-25 1IN4735 2-28 1N4784 2-35
1IN4118 2-25 1N4736 2-28 2N173 6-16
1IN4119 2-25 1N4737 2-28 2N174 6-9
1N4120 2-25 1N4738 2-28 2N176 6-11
IN4121 2-25 1N4739 2-28 2N178 6-13
1N4122 2-25 1N4740 2-28 2N242 6-15
1N4123 2-25 1N4741 2-28 IN2TT 6-16
IN4124 - 2-25 IN4742 2-28 2N278 6-16
1IN4125 2-25 1IN4743 2-28 2N297A 6-19
IN4126 2-25 IN4744 2-28 2N307 6-15
IN4127 2-25 1IN4745 - 2-28 2N307A 6-15
IN4128 2-25 1N4746 2-28 2N319 7-6
1N4129 2-25 1N4747 2-28 2N320 7-6
IN4130 2-25 1N4748 2-28 2N321 7-6
IN4131 2-25 1N4749 2-28 2N322 -7
1IN4132 2-25 1IN4750 2-28 2N323 -7
1IN4133 2-25 1N4751 2-28 2N324 7-7
IN4134 2-25 1IN4752 2-28 2N331 7-8
1N4135 2-25 1N4753 2-28 2N350A 6-21
1N4370 2-8 1IN4754 2-28 2N351A 6-21
1N4371 2-8 1N4755 2-28 2N3175 6-23
1N43172 2-8 1IN4756 2-28 2N376A 6-21
1IN4386 10-6 IN4757 2-28 2N378 6-26
1N4387 10-8 1IN4758 2-28 2N379 6-26
1N4388 10-9 1N4759 2-28 2N380 6-26
1N4565 2-35 1IN4760 2-28 2N381 7-10
IN4566 2-35 1IN4761 2-28 2N382 7-10
1N4567 2-35 1N4762 2-28 2N383 7-10
iN4568 2-35 1IN4763 2-28 2N398 7-12
1IN4569 2-35 1IN4764 2-28 2N398A - 7-12
IN4570 2-35 1IN4765 2-35 2N441 6-27
IN4571 2-35 1IN4766 2-35 2N442 6-217
1N4572 2-35 1IN4767 2-35 2N443 6-27
1IN4573 2-35 1IN4768 2-35 2N459 6-26
1N4574 2-35 1IN4769 2-35 2N459A 6-26
1N4719 3-24 IN4770 2-35 2N460 7-14
1N4720 3-24 1IN4771 2-35 2N461 7-14
1N4721 3-24 IN4772 2-35 2N464 7-15
1N4722 3-24 1N4773 2-35 2N465 7-15
1N4723 3-24 1N4774 2-35 2N466 7-15
1N4724 3-24 IN4775 2-35 2N467 7-15
1N4725 3-24 1IN4776 2-35 2N508 -1
1N4728 2-28 IN4777 2-35 2N524 T-17
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2N525 7-17 2N828A 8-54 2N1162 6-40
2N526 7-117 2N829 8-54 2N1163 6-40
2N527 T-117 2N834 8-57 2N1164 6-40
2N554 6-13 2N835 8-57 2N1165 6-40
2N555 6-13 2N838 8-59 2N1166 6-40
2N618 6-23 2N869 8-61 2N1167 6-40
2N650 7-20 2N914 8-63 2N1175 7-33
2N650A 7-20 2N915 8-65 2N1185 7-25
2N651 7-20 2N916 8-67 2N1186 7-25
2N651A 7-20 2N918 8-68 2N1187 7-25
2N652 7-20 2N929 8-69 2N1188 7-25
2N652A 7-20 2N930 8-69 2N1189 7-28
2N653 7-22 2N956 8-42 2N1190 7-28
2N654 7-22 2N960 8-71 2N1191 7-30
2N655 7-22 2N961 8-T71 2N1192 7-30
2N665 6-31 2N962 8-T1 2N1193 7-30
2N669 6-11 2N963 8-73 2N1194 7-30
2N681 5-9 2N964 8-T1 2N1195 8-83
2N 682 5-9 2N964A 8-75 2N1204 8-85
2N 683 5-9 2N965 8-T1 2N1204A 8-85
2N684 5-9 2N966 8-T1 2N1358 6-9

2N685 5-9 2N967 8-173 2N1359 6-23
2N686 5-9 2N968 8-117 2N1360 6-23
2N687 5-9 2N969 8-T1 2N1362 6-23
2N688 5-9 2N970 8-T17 2N1363 6-23
2N689 5-9 2N971 8-717 2N1364 6-23
2N697 8-28 2N972 8-T17 2N1365 6-23
2N700 8-29 2N973 8-T17 2N1408 7-32
2N700A 8-29 2N974 8-117 2N1412 6-43
2N705 8-31 2N975 8-T17 2N1413 7-33
2N706 8-33 2N985 8-79 2N1414 7-33
2NT706A 8-33 2N995 8-61 2N1415 7-33
2N706B 8-33 2N1008 7-24 2N1420 8-28
2N707 8-35 2N1008A 7-24 2N1494 8-85
2NT07A 8-35 2N1008B 7-24 2N1494A 8-85
2N708 8-317 2N1011 6-33 2N1495 8-85
2N710 8-38 2N1073 6-35 2N1496 8-85
2N711 8-39 2N1073A 6-35 2N1529 6-46
2NT711A 8-39 2N1073B 6-35 2N1530 6-46
2N711B 8-39 2N1099 6-16 2N1531 6-46
2N1718 8-28 2N1100 6-9 2N1532 6-46
2NT718A 8-42 2N1120 6-38 2N1533 6-46
2N722 8-44 2N1131 8-81 2N1534 6-46
2N741 8-46 2N1132 8-44 2N1535 6-46
2N741A 8-46 2N1132A 8-44 2N1536 6-46
2N744 8-48 2N1132B 8-44 2N1537 6-46
2N'753 8-33 2N1141 8-83 2N1538 6-46
2N8217 8-50 2N1142 8-83 2N1539 6-49
2N828 8-52 2N1143 8-83 2N1540 6-49
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2N1541 6-49 2N1849A 5-15 2N2193B 8-91
2N1542 6-49 2N1850 5-13 2N2194 8-91
2N1543 6-49 2N1850A 5-15 2N2194A 8-91
2N1544 6-49 2N1924 7-37 2N2194B 8-91
2N1545 6-49 2N1925 7-317 2N2195 8-91
2N1546 6-49 2N1926 7-37 2N2195A 8-91
2N1547 6-49 2N1970 6-56 2N2195B 8-91
2N1548 6-49 2N1980 6-56 2N2217 8-93
2N1549 6-52 2N1981 6-56 2N2218 8-93
2N1550 6-52 2N1982 6-56 2N2218A 8-95
2N1551 6-52 2N1991 8-81 2N2219 8-93
2N1552 6-52 2N2042 7-39 2N2219A 8-95
2N1553 6-52 2N2043 7-39 2N2220 8-93
2N1554 6-52 2N2060 9-4 2N2221 8-93
2N1555. 6-52 2N2060A 9-4 2N2221A 8-95
2N1556 6-52 2N2075 6-57 2N2222 8-93
2N1557 6-52 2N2076 6-517 2N2222A 8-95
2N1558 6-52 2N2077 6-57 2N2223 9-4
2N1559 6-52 2N2078 6-57 2N2223A 9-4
2N1560 6-52 2N2079 6-57 2N2256 8-99
2N1561 8-88 2N2080 6-517 2N2257 8-99
2N1562 8-88 2N2081 6-517 2N2258 8-99
2N1595 5-11 2N2082 6-57 2N2259 8-99
2N1596 5-11 2N2096 8-85 2N2303 8-44
2N1597 5-11 2N2097 8-85 2N2330 8-102
2N1598 5-11 2N2099 8-85 2N2331 8-102
2N1599 5-11 2N2100 8-85 2N2369 8-104
2N1613 8-42 2N2137 6-60 2N2381 8-107
2N1692 8-88 2N2138 6-60 2N2382 8-107
2N1693 8-88 2N2139 6-60 2N2480 9-4
2N1705 7-35 2N2140 6-60 2N2480A 9-4
2N1706 7-35 2N2141 6-60 2N2481 8-109
2N1707 7-35 2N2142 6-60 2N2490 6-67
2N1711 8-42 2N2143 6-60 2N2491 6-67
2N1842 5-13 2N2144 6-60 2N2492 6-67
2N1842A 5-15 2N2145 6-60 2N2493 6-67
2N1843 5-13 2N2146 6-60 2N2501 8-112
2N1843A 5-15 2N2152 6-63 2N2526 6-68
2N1844 5-13 2N2153 6-63 2N2527° 6-68
2N1844A 5-15 2N2154 6-63 2N2528 6-68
2N1845 5-13 2N2156 6-63 2N2537 8-114
2N1845A 5-15 2N2157 6-63 2N2538 8-114
2N1846 5-13 2N2158 6-63 2N2539 8-114
2N1846A 5-15 2N2171 7-10 2N2540 8-114
2N1847 5-13 2N2192 8-91 2N2573 5-17
2N1847A 5-15 2N2192A  8-91 2N2574 5-17
2N1848 5-13 2N2192B 8-91 2N2575 5-17
2N1848A 5-15 2N2193 8-91 2N2576 5-117
2N1849 5-13 2N2193A  8-91 2N2577 5-17
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2N2578 5-17 2N3244 8-145 2N3444 8-155
2N2579 5-17 2N3245 8-145 2N3445 6-84
2N2630 8-115 2N3248 8-148 2N3446 6-84
2N2635 8-117 2N3249 8-148 2N3447 6-84
2N21728 6-70 2N3250 8-151 2N3448 6-84
2N2800 8-119 2N3250A 8-151 2N 3467 8-190
2N2801 8-119 2N3251 8-151 2N3468 8-190
2N2832 6-72, 2N3251A 8-151 2N3480 9-9
8-121 2N3252 8-155 2N3481 9-9
2N2833 6-T72 2N3253 8-155 2N3483 9-9
2N2834 6-72, 2N3279 8-158 2N3484 9-9
8-121 2N3280 8-158 2N3485 8-123
2N2837 8-119 2N3281 8-158 2N3485A 8-123
2N2838 8-119 2N3282 8-158 2N3486 8-123
2N2904 8-123 2N3283 8-160 2N3486A 8-123
2N2904A 8-123 2N3284 8-160 2N3493 8-193
2N2905 8-123 2N3285 8-160 2N3494 8-195
2N2905A 8-123 2N3286 8-160 2N3495 8-195
2N2906 8-123 2N3287 8-163 2N3496 8-195
2N2906A 8-123 2N3288 8-163 2N3497 8-195
2N2907 8-123 2N3289 8-163 2N3498 8-197
2N2907A 8-123 2N3290 8-163 2N3499 8-197
2N2912 6-74 2N3291 8-165 2N3500 8-197
2N2929 8-1217 2N3292 8-165 2N3501 8-197
2N2947 8-129 2N3293 8-165 2N3506 8-202
2N2948 8-129 2N3294 8-165 2N3507 8-202
2N2949 8-131 2N3295 8-167 2N3508 8-204
2N2950 8-131 2N3296 8-170 2N3509 8-204
2N2951 8-133 2N3297 8-173 2N3510 8-207
2N2952 8-133 2N 3298 8-176. 2N3511 8-207
2N2955 8-136 2N3307 8-178 2N3544 8-210
2N2956 8-136 2N3308 8-178 2N3546 8-211
2N2957 8-136 2N3309 8-180 2N3553 8-187
2N2958 8-139 2N3309A 8-182 2N3611 6-88
2N2959 8-139 2N3311 6-81 2N3612 6-88
2N3021 6-76 2N3312 6-81 2N3613 6-88
2N3022 6-76 2N3313 6-81 2N3614 6-88
2N3023 6-76 2N3314 6-81 2N3615 6-91
2N3024 6-76 2N3315 6-81 2N3616 6-91
2N3025 6-76 2N3316 6-81 2N3617 6-91
2N3026 6-76 2N3323 8-184 2N3618 6-91
2N3115 8-139 2N3324 8-184 2N3632 8-187
2N3116 8-139 2N3325 8-184 2N3634 8-214
2N3133 8-141 2N3375 8-187 2N3635 8-214
2N3134 8-141 2N3409 9-7 2N3636 8-214
2N3135 8-141 2N3410 9-7 2N3637 8-214
2N3136 8-141 2N3411 9-7 2N3647 8-207
2N3137 8-143 2N3427 7-41 2N3648 8-207
2N3227 8-104 2N3428 7-41 2N3664 8-218
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2N3713 6-95 MAS888 7-46 MC312 11-8
2N3714 6-95 MA889 7-46 MC351 11-25
2N3715 6-95 MA909 7-48 MC352 11-33
2N3716 6-95 MA910 7-48 MC353 11-31
2N3717 8-220 MA1702  7-49 MC354 11-24
2N3718 8-220 MA1703  7-49 MC355 11-37
2N3719 6-99, MA1704  7-49 MC356 11-25
8-222 MA1705  7-49 MC357 11-25
2N3720 6-99, MA1706  7-49 MC358 11-33
8-222 MA1707  7-49 MC359 11-25
2N3742 8-225 MA1708  7-49 MC360 11-25
2N3743 8-228 MC201 11-39 MC361 11-25
2N3783 8-231 MC202 11-39 MC362 11-25
2N3784 8-231 MC203 11-41 MC401 11-143
2N3785 8-231 MC204 11-43 . MC402 11-145
2N3796 9-11 MC205 11-45 MC908 11-128
2N3797 9-11 MC206 11-47 MC909 11-130
2N3798 8-234 MC207 11-49 MC910 11-132
2N3799 8-234 MC208 11-51 MC911 11-134
2N3800 9-13 MC209 11-53 MC912 11-136
2N3801 9-13 MC212 11-55 MC913 11-138
2N3802 9-13 MC213 11-57 MC921 11-141
2N3803 9-13 MC215 11-59 MC1110 11-148
2N3804 9-13 McC2117 11-61 MC1111 11-114
2N3805 9-13 MC251 11-64 MC1112 11-116
2N3806 9-13 MC252 11-64 MC1113 11-118
2N3807 9-13 MC253 11-66 MC1114 11-120
2N3808 9-13 MC254 11-67 MC1115 11-122
2N3809 9-13 MC255 11-69 MC1116 11-124
2N3810 9-13 MC256 11-71 MC1117 11-124
2N3811 9-13 MC257 11-73 MC1118 11-124
2N3818 8-236 MC258 11-76 MC1513 11-153
Series 300 4-4 MC259 11-78 MC1519 11-154
MA112 7-44 MC260 11-80 MC1524 11-158
MA113 7-44 MC262 11-83 MC1525 11-162
MA114 7-44 MC263 11-85 MC1526 11-162
MA115 7-44 MC265 11-88 MC1527 11-162
MA116 7-44 MC267 11-90 MC1528 11-162
MA117 T-44 MC301 11-8 MCA1911 2-36
MA286 T7-45 MC302 11-16 MCA1912 2-36
MA287 7-45 MC303 11-14 MCA1913 2-36
MA288 7-45 MC304 11-7 MCA1914 2-36
MAS881 7-46 MC305 11-20 MCA1921 2-36
MA882 7-46 MC306 11-8 MCA1922 2-36
MAS883 T7-46 MC307 11-8 MCA1923 2-36
MA884 7-46 MC308 11-16 MCA1924 2-36
MAS885 7-46 MC309 11-8 MCA1931 2-36
MAS886 7-46 MC310 11-8 MCA1932 2-36
MAB88T 7-46 MC311 11-8 MCA1933  2-36
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MCA1934 2-36 MCR729-10 5-23 MCR1308-2 5-25
MCA2011 2-36 MCR808-1 5-25 MCR1308R-2 5-25
MCA2012 2-36 MCR808R-1 5-25 MCR1308-3 5-25
MCA2013 2-36 MCR808-2 5-25 MCR1308R-3 5-25
MCA2014 2-36 MCR808R-2 5-25 MCR1308-4 5-25
MCA2021 2-36 MCR808-3 5-25 MCR1308R-4 5-25
MCA2022 2-36 MCRS808R-3 5-25 MCR1308-5 5-25
MCA2023 2-36 MCR808-4 5-25 MCR1308R-5 5-25
MCA2024 2-36 MCR808R-4 5-25 MCR1308-6 5-25
MCA2031 2-36 MCR808-5 5-25 MCR1308R-6 5-25
MCA2032 2-36 MCR808R-5 5-25 MCR1604-1 5-34
MCA2033 2-36 MCRB808-6 5-25 MCR1604R-1 5-34
MCA2034 2-36 MCR808R-6 5-25 MCR1604-2 5-34
MCA2111 2-36 MCR846-1 5-28 MCR1604R-2 5-34
MCA2112 2-36 MCR846-2 5-28 MCR1604-3 5-34
MCA2113 2-36 MCR846-3 5-28 MCR1604R-3 5-34
MCA2114 2-36 MCR846-4 5-28 MCR1604-4 5-34
MCA2121 2-36 MCR914-1 5-11 MCR1604R-4 5-34
MCA2122 2-36 MCR914-2 5-11 MCR1604-5 5-34
MCA2123 2-36 MCR914-3 5-11 MCR1604R-5 5-34
MCA2124 2-36 MCR914-4 5-11 MCR1604-6 5-34
MCA2131 2-36 MCR914-5 5-11 MCR1604R-6 5-34
MCA2132 2-36 MCR914-6 5-11 MCR1605-1 5-34
MCA2133 2-36 MCR1304-1 5-34 MCR1605R-1 5-34
MCA2134 2-36 MCRI1304R-1 5-34 MCR1605-2 5-34
MCA2211 2-36 MCR1304-2 5-34 MCR1605R-2 5-34
MCA2212 2-36 MCR1304R-2 5-34 MCR1605-3 5-34
MCA2213 2-36 MCR1304-3 5-34 MCR1605R-3 5-34
MCA2214 2-36 MCR1304R-3 5-34 MCR1605-4 5-34
MCA2221 2-36 MCR1304-4 5-34 MCR1605R-4 5-34
MCA2222 2-36 MCR1304R-4 5-34 MCR1605-5 5-34
MCA2223 2-36 MCR1304-5 5-34 MCR1605R-5 5-34
MCA2224 2-36 MCR1304R-5 5-34 MCR1605-6 5-34
MCA2231 2-36 MCR1304-6 5-34 MCR1605R-6 5-34
MCA2232 2-36 MCR1304R-6 5-34 MCR1718-5 5-30
MCA2233 2-36 MCR1305-1 5-34 MCR1718-6 5-30
MCA2234 2-36 MCR1305R-1 5-34 MCR1718-7 5-30
MCR649-1 5-20 MCR1305-2 5-34 MCR1718-8 5-30
MCR649-2  5-20 MCR1305R-2 5-34 MCR1907-1  5-32
MCR649-3  5-20 MCR1305-3 5-34 MCR1907-2 5-32
MCR649-4 5-20 MCRI1305R-3 5-34 MCR1970-3 5-32
MCR649-5 5-20 MCR1305-4 5-34 MCR1970-4 5-32
MCR649-6 5-20 MCR1305R-4 5-34 MCR1970-5 5-32
MCR649-7 5-20 MCR1305-5 5-34 MCR1970-6 5-32
MCRT729-5 5-23 MCRI1305R-5 5-34 MCR2304-1 5-34
MCR729-6 5-23 MCR1305-6 5-34 MCR2304R-1 5-34
MCRT729-7 5-23 MCR1305R-6 5-34 MCR2304-2 5-34
MCRT729-8 5-23 MCR1308-1 5-25 MCR2304R-2 5-34
MCRT729-9 5-23 MCRI1308R-1 5-25 MCR2304-3 5-34




——— Alpha-Numerical Device Listing

DEVICE LISTING (continued)

Device Type Page Device Type Page Device Type Page
MCR2304R-3 5-34 MD985 9-21 MDA950-6 4-10
MCR2304-4 = 5-34 MD986 9-23 MDA950-7 4-10
MCR2304R-4 5-34 MD990 9-25 MDA952-1 4-13
MCR2304-5 5-34 MD1120 9-27 MDA 952-2 4-13
MCR2304R-5 5-34 MD1121 9-27 MDA952-3 4-13
MCR2304-6 5-34 MD1122 9-27 MDA 952-4 4-13
MCR2304R-6 5-34 MD1123 9-29 MDA952-5 4-13
MCR2305-1 5-34 MD1124 9-29 MDA952-6 4-13
MCR2305R-1 5-34 MD1125 9-29 MDA962-1 4-13
MCR2305-2 5-34 MD1126 9-31 MDA962-2 4-13
MCR2305R-2 5-34 MD1127 9-31 MDA 962-3 4-13
MCR2305-3  5-34 MD1128 9-33 MDA 962-4 4-13
MCR2305R-3 5-34 MD1129 9-35 MDA962-5 4-13
MCR2305-4 5-34 MD1130 9-37 MDA 1330 4-16
MCR2305R-4 5-34 MD1131 9-39 MDA1331 4-16
MCR2305-5 5-34 MD1132 9-41 MDA 1332 4-16
MCR2305R-5 5-34 MD1133 9-43 MDA 1333 4-16
MCR2305-6 5-34 MD1134 9-45 MDA1491-1 4-13
MCR2305R-6 5-34 MDA920-1 4-10 MDA1491-2  4-13
MCR2604-1 5-34 MDA920-2 4-10 MDA1491-3  4-13
MCR2604R-1 5-34 MDA920-3 4-10 MDA1491-4  4-13
MCR2604-2 5-34 MDA920-4 4-10 MDA 1491-5  4-13
MCR2604R-2 5-34 MDA920-5 4-10 MDA1491-6  4-13
MCR2604-3 5-34 MDA920-6 4-10 MDA1505-1  4-13
MCR2604R-3 5-34 MDA920-7 4-10 MDA1505-2  4-13
MCR2604-4 5-34 MDA930-1 4-10 MDA1505-3  4-13
MCR2604R-4 5-34 MDA930-2 4-10 MDA1505-4  4-13
MCR2604-5 5-34 MDA930-3  4-10 MDA1505-5  4-13
MCR2604R-5 5-34 MDA930-4 4-10 MDA1505-6  4-13
MCR2604-6 5-34 MDA930-5 4-10 MDA1591-1  4-13
MCR2604R-6 5-34 MDA930-6 4-10 MDA1591-2  4-13
MCR2605-1  5-34 MDA930-7 4-10 MDA1591-3  4-13
MCR2605R-1 5-34 MDA940-1 4-10 MDA1591-4  4-13
MCR2605-2 5-34 MDA940-2 4-10 MDA1591-5  4-13
MCR2605R-2 5-34 MDA940-3 4-10 MDA1591-6  4-13
MCR2605-3 5-34 MDA940-4 4-10 ME1 USN 11-93
MCR2605R-3 5-34 MDA940-5 4-10 ME2 USN 11-96
MCR2605-4 5-34 MDA940-6 4-10 ME3 USN 11-99
MCR2605R-4 5-34 MDA940-7 4-10 ME4 USN 11-102
MCR2605-5 5-34 MDA942-1 4-13 ME5 USN 11-104
MCR2605R-5 5-34 MDA942-2 4-13 ME6 USN 11-107
MCR2605-6 5-34 MDA942-3  4-13 ME7 USN 11-109
MCR2605R-6 5-34 MDA942-4 4-13 MES8 USN 11-111
MCS2135 8-238 MDA942-5 4-13 MF812 8-242
MCS2136 8-238 MDA942-6 4-13 MF832 8-243
MCS2137 8-240 MDA950-1 4-10 MGCS821-1  5-37
MCS2138 8-240 MDA950-2 4-10 MGCS821-2  5-37
MD981 9-15 MDA950-3 4-10 MGCS821-3  5-37
MD982 9-17 MDA950-4 4-10 MGCS821-4  5-37
MD984 9-19 MDA950-5 4-10 MGCS821-5  5-37
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DEVICE LISTING (continued)

Device Type Page Device Type  Page Device Type Page
MGCS821-6 5-37 MR1030 3-24 MR1261 3-36
MGCS924-1 5-41 MR1031 3-24 MR1262 3-36
MGCS924-2 5-41 MR1032 3-24 MR1263 3-36
MGCS924-3 5-41 MR1033  3-24 MR1264 3-36
MGCS924-4 5-41 MR1034 3-24 MR1265 3-36
MGCS924-5 5-41 MR1035 3-24 MR1266 3-36
MGCS924-6 5-41 MR1036 3-24 MR1267 3-36
MGCS925-1 5-41 MR1038 3-24 MR1290 3-38
MGCS925-2 5-41 MR1040 3-24 MR1291 3-38
MGCS925-3 5-41 MR1200 3-26 MR1292 3-38
MGCS925-4 5-41 MR1201 3-26 MR1293 3-38
MGCS925-5 5-41 MR1202  3-26 MR1294 3-38
MGCS925-6 5-41 MR1203 3-26 MR1295 3-38
MM1803 8-143 MR1204 3-26 MR1296 3-38
MM1941 8-244 MR1205 3-26 MR1297 3-38
MM1943 8-246 MR1206 3-26 MR1337-1 3-40
MM2090 9-417 MR1207 3-26 MR1337-2 3-40
MM2091 9-47 MR1210 3-28 MR1337-3  3-40
MM2092 9-50 MR1211 3-28 MR1337-4 3-40
MM2503 MR1212 3-28 MR1337-5 3-40
MM2550 8-248 MR1213  3-28 MV1808 10-11
MM2552 8-250 MR1214  3-28 MV1864A 10-13
MM2554 8-252 MR1215  3-28 MV1866 10-14
MM2894 8-254 MR1216  3-28 MV1868 10-14
MP500 8-256 MR1217 3-28 MV1870 10-16
MP501 6-102 MR1220  3-30 MV1871 10-14
MP502 6-102 MR1221  3-30 MV1872 10-17
MP504 6-102 MR1222 3-30 MV1874 10-16
MP505 6-102 MR1223  3-30 MV1876 10-19
MP506 6-102 MR1224 3-30 MV1877 10-14
MP2060 6-102 MR1225  3-30 MV1878 10-16
MP2061 6-104 MR1226  3-30 MV1892 10-21
MP2062 6-104 MR1227 3-30 M4L2052 10-22
MP2063 6-104 MR1230  3-32 M4L2053 10-22
MPS706 6-104 MR1231 3-32 M4L2054 10-22
MPS834 8-259 MR1232 3-32
MPS918 8-261 MR1233  3-32
MPS2894 8-263 MR1234  3-32
MPS2923 8-265 MR1235 3-32
MPS2924 8-267 MR1236  3-32
MPS2925 8-2617 MR1237  3-32
MPS3563 8-267 MR1240 3-34
MPS3639 8-263 MR1241 3-34
MPS3640 8-268 MR1242 3-34
MR322 8-2171 MR1243 3-34
MR323 3-15 MR1244 3-34
MR324 3-15 MR1245 3-34
MR325 3-15 MR1246 3-34
MR326 3-15 MR1247 3-34

3-15 MR1260 3-36
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MILITARY TYPE SEMICONDUCTORS

Motorola offers a number of semiconductor devices that comply with the
terms of military specifications. The following table lists these devices, the
applicable military specifications and the appropriate page in the data sections
of this manual. For additional information, military-type data sheets are
available.

SILICON ZENER DIODES page
USN INT46A thru USN INT59A MIL-S-19500/127C 2-8

USN 1N962B thru USN 1N984B MIL-S-19500/117B 2-9

JAN 1IN2804B thru JAN 1N2811B MIL-S-19500/114B 2-13
JAN 1N2813B MIL-S-19500/114B 2-13
JAN 1N2814B MIiL-S-19500. 114B 2-13
JAN IN2816B MIL-S-19500/114B 2-13
JAN 1N2818B thru JAN 1N28020B MIL-S-19500/114B 2-13
JAN 1IN2822B thru JAN 1N2827B MIL-S-19500/114B 2-13
JAN 1N2838B MIL-S-19500/114B 2-13
JAN 1N2840B thru JAN 1N2846B MIL-S-19500/114B 2-13
JAN 1IN2970B thru JAN 1N2977B MIL-S-19500/124C 2-15
JAN 1IN2979B MIL-S-19500/124C 2-15
JAN 1N2980B MIL-S-19500/124C 2-15
JAN IN2982B MIL-S-19500/124C 2-15
JAN 1N2984B MiL-S-19500/124C 2-15
JAN IN2988B thru JAN 1IN2993B MIL-S-19500/124C 2-15
JAN IN2995B thru JAN 1N2997B MIL-S-19500/124C 2-15
JAN 1IN2999B thru JAN 1IN3005B MIL-S-19500/124C 2-15
JAN 1N3007B thru JAN 1N3009B MIL-S-19500/124C 2-15
JAN 1IN3011B MIL-S-19500/124C 2-15
JAN 1IN3012B MIL-S-19500/124C 2-15
JAN 1N3014B MIL-S-19500/124C 2-15
JAN IN3015B MIL-S-19500/124C 2-15
USN IN3016B thru USN 1IN3051B MIL-S-19500/115D 2-17
USN 1IN3821A thru USN 1N3828A MIL-S-19500/115D 2-23
USA 1IN3993A thru USA 1N4000A MIL-S-19500/272 ' 2-24
USN 1N4370A thru USN 1N4372A MIL-S-19500/127C 2-8
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SILICON REFERENCE DIODES

JAN 1N429
USN 1N821
USN 1N823
USN 1N825
USN IN827
USN 1N829
USN 1N935B
USN 1N937B
USN 1N938B
USN 1N941B
USN 1N943B
USN 1N944B

USN 1N3154 thru USN 1N3157

SILICON RECTIFIERS

USN 1IN3611 thru USN 1N3613

POWER TRANSISTORS
JAN 2N174

JAN 2N297TA

JAN 2N665

USA 2N1011

USA 2N1120

USN 2N1165

USN 2N1358

USN 2ZN1412

MILLIWATT TRANSISTORS

JAN 2N331
USN 2N398
USAF 2N461
USA 2N465
JAN 2N466
USA 2N467
JAN 2N526

USN 2N650A thru USN 652A

MIL-S-19500,/229
MIL-S-19500/229
MIL-S-19500/229
MIL-S-19500/229
MIL-S-19500,/229
MIL-S-19500/229
MIL-S-19500/156B
MIL-S-19500/156B
MIL-S-19500/156B
MIL-S-19500/157C
MIL-S-19500/157C
MIL-S-19500/157C
MIL-S-19500/158C

MIL-S-19500/228B

MIL-T-19500/13A
MIL-T-19500/36B
MIL-S-19500/58C
MIL-T-19500/67
MIL-T-19500,/68
MIL-S-19500/178B
MIL-S-19500/122A
MIL-S-19500/76

MIL-S-19500/4C
MIL-S-19500/174
MIL-T-19500/45
MIL-T-19500/50A
MIL-S-19500/51D
MIL-T-19500/52B
MIL-S-19500/60D
MIL-S-19500/175A
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2-32
2-32
2-32
2-32
2-32
2-32
2-32
2-32
2-32
2-32
2-32
2-32
2-32
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6-31
6-33
6-38
6-40
6-9
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T-12
7-14
7-15
7-15
7-15
7-117
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HIGH-FREQUENCY TRANSISTORS

USA 2N700A MIL-S-19500/123 8-29
USN 2N705 MIL-S-19500/86 8-31
JAN 2N706 MIL-S-19500/120A 8-33
USN 2N962 MIL-S-19500/258A 8-71
USN 2N964 MIL-S-19500/258A 8-T1
USN 2N1131 MIL-S-19500/177A 8-81
USN 2N1132 MIL-S-19500/177A 8-44
USN 2N1142 MIL-S-19500/87 8-83
USN 2N1195 MIL-S-19500/71C 8-83
USA 2N2218 MiL-S-19500/251D 8-93
USA 2N2218A MIL-S-19500/251D 8-95
USA 2N2219 MIL-S-19500/251D 8-93
USA 2N2219A MIL-S-19500/251D 8-95
USA 2N2221 MIL-S-19500/255D 8-93
USA 2N2221A MIL-S-19500/255D 8-95
USA 2N2222 MIL-S-19500/255D 8-93
USA 2N2222A MIL-S-19500/255D 8-95
USN 2N2481 MIL-S-19500/268A 8-109
USA 2N2904, A thru USA 2N2907, A MIL-S-19500/290A 8-123
INTEGRATED CIRCUITS

USN ME 1 MIL-M-23700/1 11-93
USN ME 2 MIL-M-23700/2 11-96
USN ME 3 MIL-M-23700/3 11-99
USN ME 4 MIL-M-23700/4 11-102
USN ME 5 MIL-M-23700/5 11-104
USN ME 6 MIL-M-23700/6 11-107
USN ME 7 MIL-M-23700/7 11-109
USN ME 8 MIL-M-23700/8 11-111
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MEG-A-LIFE CERTIFIED RELIABILITY ASSURANCE

Motorola's pioneering reliability assurance program, ''Meg-A-Life", of-
fers germanium industrial transistors with certified reliability. Starting with
germanium transistors from established production lines of known high-reli-
ability, each Meg-A- Life production lot must pass a series of electrical,
mechanical, environmental and life acceptance tests. The details of these
tests, including the quality control limits, are fully specified on the special
Meg-A -Life specification sheets available for each device type.

The customer who specified Meg-A -Life transistors receives devices that
are guaranteed to meet published specifications within stated quality control
limits. With the purchase of 100 or more Meg-A-Life devices, the customer
can request a certificate guaranteeing that the actual production lot from which
the devices are shipped passed the acceptance tests. In addition, a copy of the
actual test data is available to the customer's quality control department.

This certified assurance of critical transistor parameters, in effect, pro -
vides the customer with his own quality control inspector within the transistor
manufacturing facility.

Meg-A-Life transistors are indicated by the addition of the suffix "A'" to
the corresponding basic type number. Since Meg-A-Life transistors are elec-
trically identical to the standard versions, the data pages referenced in the
following table provide device characterization.

Msg-A-Life Power Transistors Page
2N1162A thru 2N1167A 6-40
2N1529A thru 2N1532A 6-46
2N1534A thru 2N1537A 6-46
2N1539A thru 2N1542A 6-49
2N1544A thru 2N1547A 6-49
2N1549A thru 2N1560A 6-52
2N2075A thru 2N2082A 6-57
2N2137A thru 2N2146A 6-60
2N2152A thru 2N2154A 6-63
2N2156A thru 2N2158A 6-63
MP500A thru MP502A 6-102
MP504A thru MP506A 6-102

Meg -A-Life Milliwatt Transistors

"2N524A thru 2N527A 7-17
2NB50A thru 2N652A 7-20
2N2042A thru 2N2043A 7-39
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MEG-A-LIFE II
A Realistic Approach to High Reliability Assurance

Motorola has instituted the Meg-A -Life Il program in order to provide its
customers with high-reliability semiconductors at the lowest possible cost and
with the shortest possible delivery cycle. Starting with devices from produc-
tion lines with known histories of reliability, Meg-A-Life II adds testing and
processing operations designed to provide three ascending levels of reliability
assurance, Level 1, Level 2, and Level 3.

All three levels of Meg-A-Life II devices undergo reliability processing
and screening designed to stabilize device parameters and eliminate failure-
prone units. For level 2 devices, burn-in at rated load conditions followed by
intensive screening is added. In addition to these steps, level 3 units receive
individual lot acceptance testing, including life testing, to military or compar-
able specifications.

Reliability data, including a certificate of compliance and test results, is
available on all Meg-A-Life II devices. (For level 3 devices, the reliability
data is for the actuallot from which the devices are shipped. For levels 1 and
2, the data is fromthe most recent lot of continuous productionwhich has com-
pleted acceptance tests.)

The most significant feature of the Meg-A-Life II program is that it pro-
vides the required level of reliability assurance with a minimum of cost and
deliverydelay. The cost is lowbecause the cost of acceptance testing is spread
over many units and prorated by order size. Delivery is rapid and '"on sched-
ule" because much of the testing and processing, including the time consum-
ing life testing, is performed before receipt of the customer's order.

For more detailed information, send for the brochure, '"The M=g-A -Life
II Program'. .

The Motorola Meg-A-Life II Program currently applies to a selected num-
ber of zener diodes and high-frequency transistors. These devices are elec-
trically similarto the standard versions listed in the data sections of this man-
ual. The following table lists currently available Meg-A-Life II devices and
references the appropriate page in this manual for electrical data.

Meg-A-Life II Zener Diodes Page
IN746A thru IN7T59A 2-8
1N962B thru 1N984B 2-9
1N2970B thru 1N3015B 2-15
1N3016B thru 1IN3051B 2-17
1N3821A thru 1N3828A 2-23
1N4370A thru 1N4372A 2-8

Meg'-A-Life II High-Frequency

Transistors
2N2218 thru 2N2219 8-93
2N2218A thru 2N2219A 8-95
2N2221 thru 2N2222 8-93
2N2221A thru 2N2222A 8-95
2N2904, A thru 2N2907,A 8-123
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MEG-A-LIFE Il PROCESSING FOR HIGH-RELIABILITY ASSURANCE
WITH THREE LEVELS OF RELIABILITY ASSURANCE

(LISTINGS BENEATH BOXES ARE TESTS PERFORMED ON 2N2904 SERIES OF PNP
SILICON EPITAXIAL STAR* TRANSISTORS)

RECEIVED

|¢————-——— 2 T0 4 WEEKS MIRIMUM —-I
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® 100% RELIABILITY PROCESSING

Potential Meg-A-Life II devices are subjected to 100 per cent reliability
processing using conditioning steps specifically selected for each type of de-
vice. .

(®» PARAMETER CLASSIFYING BY TYPE

Devices that pass 100 per cent reliability processing are submitted to final
testing of electrical parameters where classification by types is made.

(® MAINTAINING LOT IDENTITY

The lot is divided into two sections which are moved into the holding area

of a certified stock warehouse. Both sections of the lot are identified with a
common lot number. One section is used to fillimmediate orders for Meg-A-
Life IT Levels 1 and 2 devices (accompanied by generic Group B test results).
. The second section is held intact pending satisfactory completion of lot ac-
ceptance tests. After the tests are satisfactorily completed, this second sec-
tion is transferred to a stocking area in the warehouse from which Motorola
can then offer military type devices or potential Meg-A-Life II Level 3 (ac-

companied by lot Group B test results). Individual lot identity is carefully
maintained throughout the entire process.

@® LTPD SAMPLING

The generic data provided with Level 1 and 2 devices is drawn from samples
which are taken from a production run during a specific period of time or from
a process batch (lot). If you order 10-watt zener diodes under the Meg-A-Life
II program, for example, the sample is randomly selected only from tne lines
producing those diodes, rather thanfrom all zener diode lines. Further, sam-

pling is done on a.regular basis. Sampling is based on the Lot Tolerance Per-
- cent Defective (LTPD) technique.

® LOT ACCEPTANCE TESTS

Lot acceptance tests consist of Group A inspections (electrical character-
istics per military specification or equivalent) and Group B inspections (en-
vironmental and life tests per military specification or equivalent. Where
an applicable military specification does not exist, an equivalent specification
in Mil format is developed. ) )

Group B inspections include a 1000-hour life test at specified conditions.

This lot acceptance testing means that your order starts with devices hav-
ing a higher assurance of reliability prior to initiating the other Meg-A-Life
II screening measures than that which many users are receiving as an end
product under other reliability assurance programs. Also it takes less time
to fill your order because the mechanical, environmental, and 1000-hour life
tests have already been completed. ‘

Effectiveness of the screens is frequently checked by comparing the lot ac-
ceptance test data with the screen verification test data obtained later.
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(® SCREENING FOR HIGHER RELIABILITY

After receipt of order, all Level 2 and 3 products undergo burn-in and
screening steps to further condition the devices for assurance of a higher de-
gree of reliability (see pages 9 and 10).

The screening procedures used are selected specifically for tne type of de-
vice ordered. Their selection is based upon a thorough knowledge of the be-
havior of the devices and the procedures which will accelerate known failure
modes. However, when ordering Level 2 or 3 products, you may elect to
specify special burn-in and screening steps based upon your particular appli-
cation.

(@ VERIFYING SCREEN EFFECTIVENESS

This program of failure evaluation and feedback permits design and produc -
tion improvements. Naturally, these improvements make the device imper-
vious to certain of the failure modes for which the screening was originally
selected. As a result, the screens may be changed when so indicated by this
analysis and feedback.

Verification of screen effectiveness is determined by periodically conduct-
ing follow-on operating life tests on previously screened devices. These life
tests are conducted under the same conditions as those established for Group
B inspection. This permits a direct comparison of the results before and after
screening.

PRE-SHIPMENT GROUP A INSPECTION

All three levels receive a Group A inspection based on your electrical re-
quirements prior to shipment.

CERTIFICATE OF COMPLIANCE

Under Motorola's Meg-A-Life II program you may specify three levels of
reliability assurance.

A Certificate of Compliance is provided with each order. This certificate
attests to the fact that the devices were processed in conformance with the
specifications of the Motorola Meg-A-Life II program.
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Motorola Device Outline Dimensions

MOTOROLA DEVICE OUTLINE DIMENSIONS

T0-3 PACKAGE

CASE1,3,11
r— mu.om*]

.80 MAX 1.01 MAX

T0-41 PACKAGE

CASE 4,16

1.01 MAX

O

CASE 5,6,7

CASE 8

. . . he—— 1.54 MAX
All dimensions are in . |
i 135 MAX | i 300 .
inches. o :
LUG '
| LENGTH
PINDIA| o0 ¥ sag | f -
soms TR [ 557 ygy |—" — EMITIER
DIA . 1002
L ®
430010 o O
®
BASE'
PIN DIA/PIN LENGTH
CASE 1—0.040/0.32-0.42 LUG LENGTH
CASE 3~ 0.050 /0.32-0.42 CASE 4 — 0.
CASE 11— 0.040/0.44-0.48 CASE 16 — 0.76 MAX
T0-36 PACKAGE T0-61 PACKAGE

SHIELD

071 = 002

— 650 MAX
1,005 MAX 495 185
1.220 MAX l rm - 18 }
300 MAX —
2 | [ :
: 360 7]
500 MAX 7107610 (CONNECTED TO CASE)
[ 146
#1032N 24 - BASE :
140 MAX
DA
345
NOM RAD — EMITTER
CASE 5 (WITH LUGS)
CASE 6 (WITH FLEXIBLE LEADS) 1030 = 003 DIA
CASE 7 IWITH STRAIGHT LEADS)
T0-17 PAch‘IGE T0-18 PACKAGE
,lesmou4| r .IQSIw(DIAW F
180 MAX 185 MAX
+.002 002
o1 *o
0170 017 DA
500 MIN 500 MIN
210 MAX DIA le— 230 MAX DIA 1=
EMITTER EMITTER
BASE 048 MAX / oSt
COLLECTOR L /

COLLECTOR EMITTER
BASE 375 NOM
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OUTLINE DIMENSIONS (continued)

Motorola Device Outline Dimensions

c SE 2 CASE 25 T0-46 PACKAGE
a9
x TR - 0208 0—% oA
3° MAX 0335,
#832UNC— 20 \ 5 0040 MAX
190 MAX T
- o115
1 omon vz \ R
500 MIN +02 ‘
N o0 A %—33';%
— 360 MAX DIA || n " s
168 MAX ——
o .—‘1— 100 DIA II ﬂ ﬂ
COLLECTOR EMITTER li
BASE (Case 31 with Stud Mount)
"CASEZT CASE 29 CASE 31
0202 335 MAX DIA
o m “l r
zs:zj i _
epc) O { I 260 MAX
0 209 T ? u [I
0230
0115 Leads to fitinto '
0150 "} | e 19/32 S on 15 MIN
DIAHOLE TYP) J
_.l % 370 MAX DIA —
0045 200 — BASE 1.00
0055 s ey |
5 (T¥P) ook
I\ t__[ ‘ \/ 7/ COLLECTOR f
“-3—22 R %

LS

6-LEAD T0-5 PACKAGE

CASE 32, 32A

Y
370 DA r‘
0305
0335 04

DIM “A” ‘
1500
MIN 0.009
0125
0.016
OTIS DIA

CASE 32 — 0.150/0.180

DM A"
? CASE 32 — 0.260 MAX
0.029

CASE 33

0247

j_I”I

) :J [-—G.GSOTW

Lead 1 identified by square
impression on underside of
case.

370 MAX DIA —

CASE 34

.335 MAX DIA

R
T f_“lr—lw

o UL ok
il

“\/*/X/%

|

L

"\
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Motorola Device Outline Dimensions

OUTLINE DIMENSIONS (continued)

6-LEAD T0-18 PACKAGE
CASE 35

T0-60 PACKAGE

(X7
030 0160
01
[ n
0300
02
%}
1032 NF 24 = 42
THREAD

CERAMIC PACKAGE
prits 0070
0005 DA
sE
COLLECTOR o5
EMITTER MIN
1
0040

CASE 41
4

L\l

OUTLINE DIMENSIONS (INCHES)

PKG. A B c []
MAX | MAX |.002| MIN
41-1| 1.00 .500 | .032 | 1.25
41-2 .500 | .375 | .032 | 1.25
41-3| 1.030 | .378 | .032 | 1.25
41-4] 1220 | .641 | .032 | 1.75
41-5 655 | .641 | .032 | 1.25
41-6 .520 | .275 | .022 | 1.25
41-7| 1.000 | .375 | .032 | 1.25

CASE 42

LN
ol

D)
115

T

IGGAGE\

CASE 46

705 0077
LUlL5055 0060 5083
0123 - I’tmss

4
T 0205
{ :[ 0225
0070
0059 a0
o 0076
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Motorola Device Outline Dimensions

OUTLINE DIMENSIONS (continued)

CASE 49

u
2
075
0.120 NOM
0.070 NOM DIA
0310
= MAX
o.wo
MAX DA

10-32 NF-2A =] 0422
Maximum Allowable (=)
Torque on
Mounting Stud is
12:nch-Pounds

CASE 50

0.045

N\ |
/|
0.15

208 our TR

DO-7 GLASS PACKAGE

Ros
B on

=.001
020 DIA

i

1.00 MIN

1

1.00 MIN

CASE 52

r— 1090 MAX DIA
|

1.25 MIN

__r:

—

T0-3 PACKAGE

CASE 54

] 187 = 010

w B e

‘.1 ':2; r 25 MAX.‘-
[

114MAX e
l T - L U 3214
21 WA ; 0w 29 on 66.S.om*ﬂ—qf
1 e [ FR N
125 MIN A . 0= 010
o XCEPT WhEN SPEGIED
DO-4 PACKAGE
CASE 55 CASE 56 CASE 57
i

— 565
047 MAX 7/16 HEX 4.
| ™
! >
280 MAX DIA X
0% 1.00 Max 125 NOM — 750 MIN
o ok i
070 DA THREE (3) LEADS 032 DIA = 003
5
100 = 006—01 p—
o s 800 MAX " : 100 = 006
™ | 405 WAX + 006
. !
T 100 = 006
1032 NF2A NOT CONNECTED
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Motorola Device Outline Dimensions

OUTLINE DIMENSIONS (continued)

CASE 58

8
667
—1 Fe— .280 MAX DIA
070 NOM
DA T —

r—— -125 NOM

g“l

=z
&

i aromax

e r
'El'gj

& Va-28UNF-2A

“SURMETIC" *

CASE 59

@

107
—= “To0 DIA

034
030 DIA

LIOMIN

1
J‘
POLARITY MARK

(CATHODE)

110 MIN

1

*Trademark of Motorola

\gL

3
X

CASE 60

l CATHODE \H, .051 = .005 DIA
1.00 MIN

.35 MAX DIA

f—
30 MAX

| —

f

1.00 MIN
‘ ANODE \[]_/ .051 == 005 DIA

MR1030A Series

) .~ 0.45 MAX DIA

T0-41 PACKAGE

CASE 61
O

[+ 1.54 MAX ——»{

4
'_l_ 41 MAX
a‘&_é -

(Case 54 with Solder Lugs)

CASE 62

% g,loo

— l— 4% on
CATHODE
i\ B o

.1011! —‘Eﬁ _—"_f
o
Y

.200 MIN KNURL
I0DE

24

CASE 63

—

-ANODE
10-32 NF-2A

T0-48 PACKAGE

CASE 64

562

9/16 HEX

CATHODE
140 165
e ~_115 ] r‘_ 125 DA
o
060 -
&5 T
MAX EL3
— 2
1193|505 200
wax | 330 fm
453 )
az
] Y4—28UNF 24

CASE 65

— -100
030 CATHODE
MCR1304 series
ANODE
MCR1304R series
NODE
MCR1304 series 126
HERIS08 e g i
series 035 REF
1.06 MIN
315__|
MAX 240
aw_|
416

CASE 66

GATE
0410
.416
j— CATHODE
MCR1605 series
0094 ANODE
0.106 MCR1605 series

IR

MIN
ANODE 0.051 DIA
MCR1605R series

CATHODE
MCR1605R series.

0345_|
MAX
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OUTLINE DIMENSIONS (continued)

Motorola Device Outline Dimensions ——

CASE 67

CASE 68

CASE 69

CATHODE — Vi o
aone MCRIGDS series W NEZA S B 1032 UNF 24
ANODE = — 070 MAX 437 015
MCRIGOAR series ey 45 MAX
CATHODE 1604 series p— }
MCRIGO4R series *
54 MAX 3{3 003 ANODE
0094 CATHODE r—
ot o108 137 M 035 REF o
: | — e 113 MIN
0189~ 00320 157 MIN 1.33 MIN
3IPLACES
Wi H 034 DIA MAX o 032 - 002 0IA
042 MAX DIA [
0240
2 A
0226 16 - CATHODE
—.100 - 005
L 03 _|
WAX 68 HEX 437 Hex
0410
~oas
CA E 70 10-LEAD T0-5 PACKAGE 10-LEAD FLAT PACKAGE
osu MAX 0250 —
35 MAX 0325
DIA MAX DIA ol ” ” ” ”
)
- %
35 MAX 0250
b
1 0016 0300 0.150
sl = S ITM]
— A1
00 M 0050 TYP = 0.015 TP
ANODE . CATHODE
*“. 032 005 0055 00035
o1 uos‘l ' MAX 00055
ANODE f ]— f
CATHODE ;&3;0 LEAD 1 IDENTIFIED BY
IMPRESSION ON
MRI030B Series UNOERSIDE OF CASE
T(ESB sPACKAGE T0-39 PACKAGE T(ﬁsl’AECKAGE
0285 __, 7
0755 -33-2 DI
S {— 335 o
o 0670 L35 | [
0.040 T
| 260
em——__ S0
T 4
w AT #
03 O J
—~ |t 0420 009 \ 019
0.200 125 ~o16 D1
oo 5MIN
0850 |
0690
l’o s7o‘]
f os'm
MW Lo s 0650085
1
0340
0.106
0,310_]._.4 \'0.0_96”"
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Motorola Device Outline Dimensions

OUTLINE DIMENSIONS (continued)

14-LEAD FLAT PACKAGE

CASE 83

LEAD 1 IDENTIFIED BY
IMPRESSION ON
UNDERSIDE OF CASE.

5-LEAD T0-5 PACKAGE

8-LEAD T0-5 PACKAGE

CASE 96, 96A

0370
03:

3
120335
0305

S
=
=

o
|
&

*RTL TYPES ONLY

CASE 96A: 10 PINTO-5
PINCIRCLE = 0.230

12-LEAD T0-5 PACKAGE

0.180
L]
0.016 0300
0.019 MIN
DIA

0090
0110 AT CAN
GATE
CATHODE
g— 0.070DIATYP
0030 (O
0, i
- MAX
T l
0. lI85 0.350
MAX LA ANODE
MAX
= 0.420—]
DIA
MAX

CASE 86

0437
MAX
HEX
0090
0110 AT AN
GATE
CATHODE
0070 DIATYP
(@]
0660
0610
in !
031
MAX
ANODE
0422 = y
[L4 1032UNF-24

T =

ASE 87

T_<%
0.180
0.090 xrcan

ANODE 0110

0.185
MAX 0.350
DIA
be—0.420 | MAX
DIA

l / +15° DISPLACEMENT -

CASE 88

0.090
0170 ATCAN

GATE

CATHODE
g 0.070 DIATYP
O

o
g

=
=

os0| M
DA
0420
DIA L
MAX

:
MAX 1 .
090 Fose
MIN 0.055 )
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Motorola Silicon Zener Diodes

(ALL TYPES) 200
I—

300
FORWARD ,
CHARACTERISTIC
TYPICAL I

Ik, (mA)

100 /

REVERSE VOLTAGE
voLTS) )4
|
e TheV ||l N toury” .

=
E -—
= REVERSE
CHARACTERISTIC
(See table for
o lll“ specific values)
o | - Forward Current * Vz - Nominal Zener Voltage
o Iz - Zener Current e 7, - Zener Impedance
o Iz - Zener Current Near o 2y - Zener Impedance Near
Breakdown Knee Breakdown Knee (lz4)
o Iz - Maximum DC Zener Current o Zy; - Zener Impedance At
(limited by power dissipation) Test Current (1)
® lzy - Zener Test Current I, - Reverse Current
« V, - Forward Voltage o V, - Reverse Test Voltage

e For high-reliability devices produced under the Meg-A-life Il program, see
page 1-22.

e For case outline dimensions, see page 1-26.

e For devices meeting military specifications, see page 1-18.
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Motorola Silicon Zener Diodes

MOTOROLA SILICON ZENER DIODES

The zener diode is unique within the semiconductor family of devices in that
its important electrical properties are associated with a p-n junction
operated under reverse-bias avalanche (breakdown) conditions. The major
electrical characteristics associated with such devices, from an applications
viewpoint, are defined as follows:

Zener Voltage -- (V ) -- Nominal zener voltage, measured at a specified
test current (Iz7) in the constant-voltage region, with the device junction
in thermal equilibrium with a 25°C ambient temperature.

Zener Impedance -- (ZZ) -- The impedance of a zener diode is normally
specified at two points of the zener characteristics curve: at the knee of the
zener plateau, and near the midrange of the zener excursion. The values of
Z7 are derived by superimposing a 60-cycle current on the zener test current
(IzT) oron thezenerknee current (I K) and measuring the resulting AC voltage
acrossthe device. The RMS value %the applied 60-cycle currentis 10% of the
zener current (I;p or I,.).

A 100% CRT curve trace is used to insure that each zener diode breakdown
region begins at a current lower than Iyx and continues at nearly constant
voltage to a current level in excess of Iy,

Maximum Zener Current Rating -- (I M) -- This current rating denotes the
maximum current that can be supplied by a device without exceeding the rated
power level. This depends, of course, on the nominal zener voltage (VZ).

Reverse Current -- (IR) -- Reverse current is the leakage current of the
zener diode in the non-conducting region of the device, i.e., in the area of an
applied voltage between 0 and avalanche breakdown. It is normally specified
at areversevoltage (VR) of approximately 0. 8 (VZ -- tolerance)

AVAILABILITY

Because zener diodes are specified at specific voltages ranging, in small
increments, from 2. 4 volts to 200, and because many of these voltage ratings
are duplicated in each of the various power classifications, the number of zener
diode type numbers far exceed that of any other semiconductor product.
In addition to this wide range of standard devices, an almost unlimited variety
of custom units with special tolerances, special voltages, matched pairs,
etc., can be readily supplied to order at a nominal cost. For requirements
that are not covered by one of the standard devices, consult a Motorola fran-
chised semiconductor distributor or Motorola semiconductor representative.
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—— Motorola Silicon Zener Diodes

MOTOROLA ZENER DIODE QUICK SELECTION CHART

IMPORTANT . . . The zener diodes listed below represent
only a basic profile of Motorola’'s zener diode line. While
the listing includes the industry-preferred types,
many additional types, including in-between voltages,
are available.

4 WATT 400 MILLIWATT 34 WATT 1 WATT
————
—
minal
No *Surmetic
Zener CASE 51 CASE 51 CASE 59 CASE 52
Voltage
INDUSTRIAL INDUSTRIAL INDUSTRIAL  |MEETS SPECS OF| INDUSTRIAL INDUSTRIAL MEETS SPECS OF
(NOTE 1) +£5%TOLERANCE (NOTE2)  [MIL-S-19500/127|  (NOTE 3) (NOTE 2) MIL-S-19500/115
ALLOY JUNCTION TYPES
2.4 VaM2.4AZ 1N4370
2.7 VaM2.7AZ 1N4371
30 VaM3.0AZ 1N4372
33 VaM3.3AZ 1N746 1N3821
3.6 VaM3.6AZ IN747 1N3822
3.9 VaM3.9AZ 1N748 1N3823
43 VaM4.3AZ 1N749 1N3824
47 VaM4.7AZ IN750 1N3825
51 VaM5.1AZ IN751 1N3826
5.6 VaM5.6AZ 1N752 1N3827
6.2 VaM6.2AZ 1N753 1N3828
68 IN754 1N3829
75 IN755 1N3830
8.2 IN756
9.1 IN757
10 IN758
12 IN759
DIFFUSED JUNCTION TYPES
(NOTE 3) (NOTE 3)
6.8 VaM6.8Z 1N4099 IN957 1N3675 1N3016
7.5 VaM7.5Z 1N4100 1N958 1N3676 1N3017
8.2 aM8.2Z 1N4101 1N959 1N3677 1N3018
9.1 VaM9.1Z 1N4103 1N960 1N3678 1N3019
10 V4M10Z 1N4104 1N961 1N3679 1N3020
n VaM1Z 1N4105 1N962 1N3680 1N3021
12 VaM12Z 1N4106 IN963 1N3681 1N3022
13 VaM13Z 1N4107 IN964 1N3682 1N3023
15 VaM15Z 1N4109 1N965 1N3683 1N3024
16 aM16Z 1N4110 IN966 1N3684 1N3025
18 VaM18Z 1N4112 IN967 1N3685 1N3026
20 1aM20Z IN4114 1N968 1N3686 1N3027
22 VaM22Z IN41I5 1N969 1N3687 1N3028
24. VaM24Z 1N4116 1N970 1N3688 1N3029
27 VaM27Z 1N4118 IN971 1N3689 1N3030
30 VaM30Z 1N4120 1N972 1N3690 1N3031
33 1aM33Z IN4121 1N973 1N3691 1N3032
36 VaM36Z 1N4122 IN974 1N3692 1N3033
39 VaM39Z 1N4123 1N975 1N3693 1N3034
43 VaM43Z 1N4124 1N976 1N3694 1N3035
47 VaM47Z 1N4125 1N977 1N3695 1N3036
51 VaM51Z 1N4126 1N978 1N3696 1N3037
56 VaM56Z 1N4127 1N979 1N3697 1N3038
62 VaMé62Z 1N4129 1N980 1N3698 1N3039
68 VaM68Z 1N4130 1N981 1N3699 1N3040
75 VaM75Z 1N4131 1N982 1N3700 1N3041
82 VaM82Z 1N4132 1N983 1N3701 1N3042
91 VaMNZ 1N4134 1N984 1N3702 1N3043
100 YaM100Z 1N4135 1N985 1N3703 1N3044
110 VaM110Z 1N986 1N3704 1N3045
120 aM120Z 1N987 1N3705 1N3046
130 aM130Z 1N988 1N3706 1N3047
150 VaM150Z 1N989 1N3707 1N3048
160 VaM160Z TN990 1N3049
180 VaM180Z 1N991 1N2050
200 VaM200Z 1N992 1N3051

MILITARY TYPES

% MEG-A-LIFE Il TYPES
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—— Motorola Silicon Zener Diodes ——

MOTOROLA ZENER DIODE QUICK SELECTION CHART

IMPORTANT . . . The zener diodes listed below represent
only a basic profile of Motorola’s zener diode line. While
the listing includes the industry-preferred types,
many additional types, including in-between voltages,
are available.

1 WATT |11, WATT 10 WATT 50 WATT
[ -
T Iﬁm Nominal
*Surmetic °r ‘.—r‘)‘ ominal
CASE 59 | CASE 55 CASE 56 CASE 54 ~ |cAsES Zener
Voltage
INDUSTRIAL } INDUSTRIAL INDUSTRIAL MEETS SPECS OF INDUSTRIAL MEETS SPECS OF INDUSTRIAL
(NOTE 2) (NOTE 3) (NOTE 2) MIL-S-19500/277 (NOTE 3) MIL-S-19500/114 (NOTE 3)
2.4
2.7
3.0
1N4728 3.3
1N4729 3.6
1N4730 1N3993 39
1N4731 1N3994 43
1N4732 1N3995 47
1N4733 1N3996 5.1
1N4734 1N3997 5.6
1N4735 1N3998 6.2
1N3999 6.8
1N4000 7.5
8.2
9.1
10
12
R RSE PO A 0 D TYP
(NOTE 3)
1N4736 1N3785 1N2970 1N2804 1N3305 68
1N4737 1N3786 1N2971 1N2805 1N3306 7.5
1N4738 1N3787 1N2972 1N2806 1N3307 8.2
1N4739 1N3788 1N2973 1N2807 1N3308 9.1
1N4740 1N3789 1N2974 1N2808 1N3309 10
IN4741 1N3790 1N2975 1N2809 1N3310 n
1N4742 1N3791 1N2976 1N2810 1N3311 12
1N4743 1N3792 1N2977 1N2811 1N3312 13
1N4744 1N3793 1N2979 1N2813 1N3314 15
1N4745 1N3794 1N2980 1N2814 1N3315 16
1N4746 1N3795 1N2982 1N2816 1N3317 18
1N4747 1N3796 1N2984 1N2818 1N3319 20
1N4748 1N3797 1N2985 1N2819 1N3320 22
1N4749 1N3798 1N2986 1N2820 1N3321 24
1N4750 1N3799 1N2988 1N2822 1N3323 27
1N4751 1N3800 1N2989 1N2823 1N3324 30
1N4752 1N3801 1N2990 1N2824 1N3325 33
1IN4753 1N3802 1N2991 1N2825 1N3326 36
1N4754 1N3803 1N2992 1N2826 1N3327 39
1N4755 1N3804 1N2993 1N2827 1N3328 43
1N4756 1N3805 1N2995 1N2829 1N3330 47
1N4757 1N3806 1N2997 1N2831 1N3332 51
1N4758 1N3807 1N2999 1N2832 1N3334 56
1N4759 1N3808 1N3000 1N2833 1N3335 62
1N4760 1N380Y 1N3001 1N2834 1N3336 68
1N4761 1N3810 1N3002 1N2835 1N3337 75
1N4762 IN3811 1N3003 1N2836 : 1N3338 82
1N4763 1N3812 1N3004 1N2837 1N3339 91
1N4764 1N3813 1N3005 1N2838 . - 1N3340 100
TN3814 1N3007 1N2840 - - 1N3342 10
IN3815 1N3008 1N284) | INzes . 1N3343 120
1N3816 1N3009 1N2842 - 8428 1N3344 130
1N3817 1N3011 1N2843 o 1N3346 150
1N3818 1N3012 1N2844 n 1N3347 160
1N3819 1N3014 1N2845 . IN8d : 1N3349 180
1N3820 1N3015 1N2846 . IN284sB 1N3350 200




—— Motorola Silicon Zener Diodes ——

uM2.4 Az thrv um200z Va Watt
2.4 —200V

Hermetically sealed, all-glass case with all external
surfaces corrosion resistant. Cathode end, indicated
by color band, will be positive with respect toanode end
when operated in the zener region.

CASE 51 \
(DO-7)

ABSOLUTE MAXIMUM RATINGS

Junction and Storage Temperature: -65°C to +175°C
D-C Power Dissipation: 1/4 Watt(Derate 1. 67 mW/°C Above 25°C)




Motorola Silicon Zener Diodes

VaM2.4AZ thru V4M 6.2 AZ (continued)

ELECTRICAL CHARACTERISTICS (At 25°C Ambient Vi = 1.5V max @ 100 mA)

MAXIMUM
NOMINAL* ZENER  MAXINUM  REVERSE LEAKAGE CURRENT, (1s)
MOTOROLA ZENER TEST I(D;PED?'NI:E DC ZENER
VOLTAGE CURRENT 1) ohms CURRENT
TPENO. (v, VOLTS  (mimA  @Ilx)  (mJmA  lMAX  TESTVOLTAGE Vic
@ln ()] 5% Vo 10%
1/4M2.4AZ 2.4 10 60 70 5 1 1
1/4M2.7AZ 2.7 10 60 65 75 1 1
1/4M3.0AZ 3.0 10 55 60 50 1 1
1/4M3.3AZ 3.3 10 55 55 50 1 1
1/4M3.6AZ 3.6 10 50 52 50 1 1
1/4M3.9AZ 3.9 10 50 49 25 1 1
1/4M4. 3AZ 4.3 10 45 46 25 L5 1.5
1/4M4.7AZ 4.7 10 35 42 10 L5 L5
1/4M5.1AZ 5.1 10 25 39 5 1.5 1.5
/4M5. 6AZ 5.6 10 20 36 5 1.5 1.5
1/4M6.2AZ 6.2 10 15 33 5 3.5 3.5
1/4M6. 82 6.8 9.2 7.0 33 150 5.2 4.9
1/4M7.5Z 7.5 8.3 8.0 30 75 5.7 5.4
1/4M8. 2Z 8.2 7.6 9.0 26 50 6.2 5.9
1/4M9. 17 9.1 6.9 10 24 25 6.9 6.6
1/4M10Z 10 6.3 11 21 10 7.6 7.2
1/4M11Z 11 5.7 13 19 5 8.4 8.0
1/4M12Z 12 5.2 15 18 5 9.1 8.6
1/4M13Z 13 4.8 18 16 5 9.9 9.4
1/4M14Z 14 4.5 20 15 5 10.6 10.1
1/4M152 15 4.2 22 14 5 11.4 10.8
1/4M16Z 16 3.9 24 13 5 12.2 11.5
1/4M172Z 17 3.7 26 i2.5 5 13.0 12.2
1/4M18Z 18 3.5 28 11.5 5 13.7 13.0
1/4M19Z 19 3.3 30 11.0 5 14.4 13.7
1/4M20Z 20 3.1 33 10.5 5 15.2 14.4
1/4M22Z 22 2.8 40 9.5 5 16.7 15.8
1/4M247 24 2.6 46 9.0 5 18.2 17.3
1/4M252Z 25 2.5 50 8.0 5 19.0 18.0
1/4M272, 27 2.3 58 7.5 5 20.6 19.4
1/4M30Z 30 2.1 70 7.0 5 22.8 21.6
1/4M33Z 33 1.9 85 6.5 5 25.1 23.8
1/4M36Z 36 1.7 100 6.0 5 27.4 25.9
1/4M39Z 39 1.6 120 5.0 5 29.17 28.1
1/4M43Z, 43 1.5 140 4.8 5 32.1 31.0
1/4M452Z 45 1.4 150 4.5 5 34.2 32.4
1/4M472 47 1.3 160 4.3 5 35.8 33.8
1/4M502 50 1.2 180 4.1 5 38.0 36.0
1/4M522 52 1.2 200 4.0 5 39.5 37.4
1/4M562Z 56 1.1 230 3.8 5 42.6 40.3
1/4M62Z 62 1.0 290 3.3 5 47.1 44.6
1/4M68Z 68 0.92 350 3.0 5 51,7 49.0
1/4M175Z 75 0.83 450 2.8 5 56.0 54.0
1/4M82Z 82 0.76 550 2.5 5 62.2 59.0
1/4M912Z 91 0.69 700 2.3 5 69.2 65.5
1/4M1002Z 100 0.63 900 2.0 5 76.0 72.0
1/4M1065Z 105 0. 60 1000 1.9 5 79.8 75.6
1/4M110Z 110 0.57 1200 1.8 5 83.6 79.2
1/4M120Z 120 0.52 1500 1.7 5 91.2 86.4
1/4M1302 130 0.48 1900 1.5 5 98. 8 93.6
1/4M140Z 140 0.45 2200 1.4 5 106. 4 100.8
1/4M1502 150 0.42 2500 1.3 5 114.0 108.0
1/4M175Z 175 0.36 3300 1.1 5 133.0 126.0
1/4M200Z 200 0.31 4300 1.0 5 152.0 144.0

* SPECIAL SELECTIONS 1—
AVAILABLE INCLUDE: 2—

inal zener
Matched sets:

a. Two or more units for series connection with specified tolerance on total voltage
b. Two or more units matched to one another with any specified tolerance

those shown.

Standard Tolerances
*5%, *2%, and *1%



—— Motorola Silicon Zener Diodes

IN702 thrv 1N745 Va Watt

2-—-200V

\ Recommended for applications requiring anexact re-
placement only. For new designs and for industry pre-
ferredreplacement devices, see 1N746--, IN957-- and
IN4370-- series. Absolute maximum rating-junction

CASE 51 and storage temperature range -65 to +175°C, derated
(DO-7) \ 1. 67 mW/°C.

1N746 thro 1n759 400 mW

1N4370 thru TN4372 24 -12v

\

Hermetically sealed, all-glass case with all external
surfaces corrosion resistant. Cathode end, indicated
by color band, will be positive with respect toanode end

Cﬁ)SOEJ.')ﬂ when operated in the zener region.

ABSOLUTE MAXIMUM RATINGS

Junction and Storage Temperature: -65°C to +175°C
D-C Power Dissipation: 400 Milliwatts at 50°C Ambient (Derate 3.2 mW/°C
Above 50° Ambient)

TOLERANCE DESIGNATION

The type numbers shown have tolerance designations as follows:
1N4370 series: + 10%, suffix A for + 5% units.
INT46 series: + 10%, suffix A for + 5% units.

ELECTRICAL CHARACTERISTICS. (Ta = 25°C unless otherwise noted)

MAXIMUM REVERSE LEAKAGE CURRENT
NOMINAL* MAXIMUM
JEDEC  ZENER VOLTAGE TEST MAXIMUM ZENER IMPEDANCE DC ZENER CURRENT " "
WE V@I, CURRENT In @In ™ T,=25°C Ti=150"C
NUMBER In h@%W =1V h@ Ve =1V
yoLTs mA Ohms mA A )

1N4370 2.4 20 30 150 100 200
1N4371 2.7 20 30 135 5 150
1N4372 3.0 20 29 120 50 100
IN746 3.3 20 28 110 10 30
IN747 3.6 20 24 100 10 30
1N748 3.9 20 23 95 10 30
1N749 4.3 20 22 85 2 30
IN750 4.7 20 19 75 2 30
1N751 5.1 20 17 70 1 20
IN752 5.6 20 11 65 1 20
1N753 6.2 20 7 60 0.1 20
IN754 6.8 20 5 55 0.1 20
IN755 7.5 20 6 50 0.1 20
1N756 8.2 20 8 45 0.1 20
IN757 9.1 20 10 40 0.1 20
IN758 10.0 20 17 35 0.1 20
IN759 12.0 20 30 30 0.1 20
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—— Motorola Silicon Zener Diodes ——

IN761 thru 1N769

Recommended for applications requiring an exact re-
placement only. For new designs see 1N746 -- and
1N4370 -- series.

IN957 thru 1IN992 400 mW

6.8 —200V

Hermetically sealed, all-glass case with all external
surfaces corrosion resistant. Cathode end, indicated
CASE 51 by color band, will be positive with respect to anode
(DO-7) \ end when operated in the zener region.

MAXIMUM RATINGS

Junction and Storage Temperature: -65to +1750C

DC Power Dissipation: 400 mW at 50°C Ambient (Derate 3.2 mw/°C
above 50°C Ambient. )

TOLERANCE DESIGNATIONS

With no suffix, tolerance is + 20%, for + 10% units, add suffix A, for + 5% units,
add suffix B.

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)

NOMINAL* MAXIMUM ZENER IMPEDANCE MAXIMUM MAXIMUM REVERSE CURRENT
JEDEC ZENER VOLTAGE  TEST DC ZENER CURRENT
TYPE Vi CURRENT I

NUMBER bz In@ln Ix@lx b I MAXIMUM TEST VOLTAGE Vdc

VOLTS mA Ohms Ohms mA mA () 5 Y 10
1N957 6.8 18.5 4.5 700 1.0 47 150 5.2 4.9
1N958 7.5 16.5 5.5 700 0.5 42 75 5.7 5.4
1N959 8.2 15 6.5 700 0.5 38 50 6.2 5.9
1N960 9.1 14 7.5 700 0.5 35 25 6.9 6.6
1N961 10 12.5 8.5 700 0.25 32 10 7.6 7.2
1N962 1 1.5 9.5 700 0.25 28 5 8.4 8.0
1N963 12 10.5 11.5 700 0.25 26 5 9.1 8.6
1N964 13 9.5 13 700 0.25 24 5 9.9 9.4
1N965 15 8.5 16 700 0.25 21 5 11.4 10.8
1N966 16 7.8 17 700 0.25 19 5 12.2 11.5
1N967 18 7.0 21 750 0.25 17 5 13.7 13.0
1N968 20 6.2 25 750 0.25 15 5 15.2 14.4
1N969 22 5.6 29 750 0.25 14 5 16.7 15.8
1N970 24 5.2 33 750 0.25 13 5 18.2 17.3
IN97L 27 4.6 41 750 0.25 11 5 20.6 19.4
IN972 0 4.2 49 1000 0.25 10 5 22.8 21.6
1N973 33 3.8 58 1000 0.25 9.2 5 25.1 23.8
IN974 36 3.4 70 1000 0.25 8.5 5 27.4 25.9
IN9T5 39 3.2 80 1000 0.25 7.8 5 29.7 28.1
1N976 43 3.0 93 1500 0.25 7.0 5 32.7 31.0
1N9T7 47 2.7 105 1500 0.25 6.4 5 35.8 33.8
1N978 51 2.5 125 1500 0.25 5.9 5 38.8 36.7
1N979 56 2.2 150 2000 0.25 5.4 5 42.6 40.3
1N980 62 2.0 185 2000 0.25 4.9 5 47.1 44.6
1N981 68 1.8 230 2000 0.25 4.5 5 51.7 49.0
1N982 5 1.7 270 2000 0.25 4.0 5 56.0 54.0
1N983 82 1.5 330 3000 0.25 3.7 5 62.2 59.0
1N984 91 1.4 400 3000 0.25 33 5 69.2 65.5
1N985 100 1.3 500 3000 0.25 3.0 5 6.0 72.6
1N986 110 1.1 50 4000 0.25 2.7 5 83.6 79.2
1N987 120 1.0 900 4500 0.25 2.5 5 91.2 86.4
1N988 130 0.95 1100 5000 0.25 2.3 5 98.8 93.€
1N989 150 0.85 1500 6000 0.25 2.0 5 114.0 108.0
1N990 160 0.80 1700 6500 0.25 1.9 5 121.6 115.2
1N991 180 0.68 2200 7100 0.25 1.7 5 136.8 129.6
1N992 200 0.65 2500 8000 0.25 15 5 152.0 144.0

*SPECIAL SELECTIONS 1— inal zener vol b those shown.
AVAILABLE INCLUDE: 2— Matched sets:
a. Two or more units for series with on total voltage ) Standard Tolerances
b. Two or more units matched to one another with any spec:hed tolerance are x5%, 2%, and *1%



Motorola Silicon Zener Diodes

in1313 thro 1N1327 150 mW

875 -1275V

Very low power zener diodes with standard +10% toler -
ances. Available with +5% tolerance by adding suffix
"A" to type number. Single-ended hermetically sealed
metal case designed for easy insertion in printed-circuit

CASE 53 boards.

ABSOLUTE MAXIMUM RATINGS

Junction and Storage Temperature Range: -65to +175°C (Derate 1mW/°C
above 25°C).

ELECTRICAL CHARACTERISTICS (Ta =25°C unless otherwise noted)

Max Reverse Current Max Reverse Current
Nominal Test Nominal Test
Voltage TAa=257C [T, =100"C| Voltage Voltage Ta=25C|T,=100"C| Voltage
V2@Iz1 =200 :A| lR@VR 1A @V Vr V@I =200A) lR@Vp I, @ Vg VR
Type volts A ) volts Type volts ) uh voits
1N1313 8.75 0.5 5 6.8 1N1318 23.50 0.1 10 18
1N1314 10.50 0.5 5 8.2 1N1319 28.50 0.1 10 22
1N1315 12.75 0.5 5 10 1N1320 34.50 0.1 10 27
1N1316 15.75 0.5 5 12 1N1321 41.00 0.1 10 33
1N1317 19.00 0.5 5 15 1N1322 48.50 0.1 10 39
Max Reverse Current
Nominal Test
Voltage Ta=25°C |T, =100"C | Voitage
V@I =200 A lR@VR Ih@Vr Vr
Type voits »A 1A voits
1N1323 58.00 0.1 10 47
1N1324 71.00 1.0 50 56
1N1325 87.50 1.0 50 68
1N1326 105.0 1.0 50 82
1IN1327 127.5 1.0 50 100
3 5 3 5 10 Watt
N3 51 thru 1N137 10 ooV

Recommended for applications requiring an exact re-
placement only. For new designs and for industry pre-
ferred replacement devices, see 1N2970 series.

CASE 56
(DO-4)

2-10




Motorola Silicon Zener Diodes

3% Watt

1N150<thrulN]517 3927V

Recommended for applications requiringanexact re-
placement only. For new designs and for industry pre-
ferred replacement devices, see 1-watt, 1IN3016 and

\ 1N3821 series.
CASE 52 \

1 Watt

iN1518 thro 1n1528 3.9-27V

Recommended for applications requiring an exact
replacement only. For new designs and for industry
preferred replacement devices, see 1IN3016 and
1N3821 series.

CASE 56
(DO-4)

3.5 Watt

1N1588 thru 'IN]598 39—-27V

Recommended for applications requiring an exact re-
placement only. For new designs and for industry pre-
ferred replacement devices, see 1N2970 and 1N3993

series.
CASE 56
(DO-4)
iN1599 thro 1n1609 10 Watt

39-27V

Recommended for applications requiring an exact
replacement only. For new designs and for industry
preferred replacement devices, see 1N2970 and
1N3993 series.

CASE 56
(DO-4)
1 Watt
1N1765 theo 1n1802 5.6 —200 V
\ Recommended for applications requiring anexact re-
placement only. For new designsand for industry pre-
ferred replacement devices, see 1N3016 series.
CASE52  \



Motorola Silicon Zener Diodes

10 Watt

1N1803 thrv 1n1836 5.6 — 200 V

Recommended for applications requiring anexact re-
placement only. For new designs and for industry pre-
ferred replacement devices, see 1N2970 and 1N3993
series.

CASE 56
(DO-4)

10 Watt

1n2008 thro 182012 100 — 150 V

Recommended for applications requiring anexact re-
placement only. For new designs and for industry pre-
ferred replacement devices, see 1N2970 series.

CASE 56
(DO-4)

34 Watt

1N2032 thro 182040 4312V

Recommended for applications requiring an exact re-
placement only. For new designs and for industry pre-
ferred replacement devices, see 1N3821 and 1N3016
series.

CASE 56
(DO-4)

'IN204] thru 1N2049 10 Watt

43 -—-27V

Recommended for applications requiring an exact re-
placement only. For new designsand for industry pre-
ferred replacement devices, see 1N3993 and 1N2970
series.

CASE 56
(DO-4)

1N2498 v 182500 10 Watt

10—-12V

Recommended for applications requiring an exact re-
placement only. For new designs and for industry pre-
ferred replacement devices, see 1N2970 series.

CASE 56
(DO-4)
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—— Motorola Silicon Zener Diodes =——

1N2804 thru IN2846

50 Watt
6.8 —200V

Units are available with anode-to-case and cathode-
to-case connections (standard and reverse polarity).
Has two parallel pin connections to ungrounded element
so that circuit to load may be broken if unitis removed
from socket. For reverse polarity, add suffix "R'" to
type number. Same devices instud-type package avail-
able— see 1N3305 - 1N3350 series.

CASE 54
(TO-3)

ABSOLUTE MAXIMUM RATINGS

Junction and Storage Temperature: -65°C to +175°C.
D-C Power Dissipation: 50 Watts. (Derate 0.5 W/°C above 75°C).

TO-3 APPLICATIONS INFORMATION

If these units are used with a socket, the unregulated line should ieed into one
pin through a suitable current limiting resistor andthe load should be connected
to the other pin. This will result in the circuit to the load being broken when
unit is removed from socket. When soldered-in, pins may be connected in
series to load, paralleled, or only one may be used as suits the application.

Typical circuit connections for anode-to-case and cathode-to-case polarities
(standard and reverse polarities, respectively) are as shown on fol lowing page.
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—— Motorola Silicon Zener Diodes

1N2804 thru 1N2846 (continued)
CIRCUIT CONNECTIONS

STANDARD POLARITY REVERSE POLARITY
(ANODE TO CASE) (CATHODE TO CASE)
RED DOT ON CASE AND
CURRENT "R" SUFFIX ON TYPE NO.
LIMITING MP|
RESISTOR INTERLOCK JUMPER INTERLOCK JUMPER

® + © -
UNREGULATED UNREGULATED
9
? i [ '
= CHASSIS —/ = CHASSIS
CASE TERMINAL OR GND. CASE TERMINAL OR GND.
(=) +)

ELECTRICAL CHARACTERISTICS (Ta=30°C unless otherwise noted)

Typical

Nominal Max Zener Impedance m’é e l'("" Max Reverse Current Zener

Zener Voltage _Test 75 (';""'T Voltage

EIA Type No. V) @ lgy Current — 75°CCaseTemp Temp. Coet.
50 Watt (T0-3) Volts (Iz7) In@ly I @ l,. = 5mA (Iz) mA 1x MAX Va, Vs % /9C
mA ohms ohms (uh)
1N2804 6.8 1850 0.2 70 6600 150 4.5 43 ~040
1N2805 75 1700 03 70 5900 75 5.0 4.7 .045
1N2806 82 1500 04 70 5200 50 54 5.2 .048
1N2807 9.1 1370 0.5 70 4800 25 6.1 5.7 051
1N2808 10 1200 0.6 80 4300 10 6.7 6.3 055
1N2809 11 1100 08 80 3900 5 8.4 8.0 .060
1N2810 12 1000 1.0 80 3600 5 9.1 8.6 .065
1N2811 13 960 11 80 3300 5 9.9 9.4 .065
1N2812 14 890 1.2 80 3000 5 10.6 10.1 070
1N2813 15 830 14 80 2800 5 114 10.8 070
1N2814 16 780 1.6 80 2650 5 12.2 11.5 070
1N2815 17 740 18 80 2500 5 13.0 12.2 075
1N2816 18 700 2.0 80 2300 5 13.7 13.0 075
1N2817 19 660 22 80 2200 5 144 13.7 075
1N2818 20 630 2.4 80 2100 5 15.2 14.4 075
1N2819 22 570 25 80 1900 5 16.7 15.8 .080
1N2820 24 520 2.6 80 1750 5 18.2 17.3 080
1N2821 25 500 2.7 90 1550 5 19.0 18.0 080
1N2822 27 460 2.8 90 1500 5 206 19.4 085
1N2823 30 420 3.0 90 1400 5 228 216 085
1N2824 33 380 3.2 90 1300 5 25.1 238 085
1N2825 36 350 35 90 1150 5 274 259 085
1N2826 39 320 4.0 90 1050 5 29.7 28.1 090
1N2827 43 290 45 90 975 5 327 31.0 090
1N2828 45 280 45 100 930 5 34.2 324 090
1N2829 47 270 5.0 100 880 5 35.8 338 090
1N2830 50 250 5.0 100 830 5 38.0 36.0 090
1N2831 51 245 5.2 100 810 5 38.8 36.7 .090
_ 52 240 5.5 100 790 5 39.5 374 .090
1N2832 56 220 6 110 740 5 42.6 403 .090
1N2833 62 200 7 120 660 5 47.1 44.6 .090
1N2834 68 180 8 140 600 5 51.7 49.0 .090
1N2835 75 170 9 150 540 5 56.0 54.0 .090
1N2836 82 150 11 160 490 5 62.2 59.0 .090
1N2837 91 140 15 180 420 5 69.2 65.5 .090
1N2838 100 120 20 200 400 5 76.0 72.0 .090
1N2839 105 120 25 210 380 5 79.8 75.6 .095
1N2840 110 110 30 220 365 5 836 79.2 .095
1N2841 120 100 40 240 335 5 91.2 86.4 .095
1N2842 130 95 50 275 310 5 98.8 93.6 095
- 140 90 60 325 290 5 106.4 100.8 095
1N2843 150 85 75 400 270 5 114.0 108.0 095
1N2844 160 80 80 450 250 5 121.6 115.2 095
- 175 70 85 500 230 5 133.0 126.0 .095
1N2845 180 68 90 525 220 5 136.8 129.6 .095
1N2846 200 65 100 600 200 5 152.0 1440 .100
* SPECIAL SELECTIONS 1— inal zener those shown.
AVAILABLE INCLUDE: 2 —Matched sets:
a. Two or more units for series ified on total voltage } Standard Tolerances
b Two or more units matched to one another w:th any specified tolerance *5%, *2%, and £1%



Motorola Silicon Zener Diodes

1N2970 thrv 183015 10Watt

6.8 —200V

Diffused-junction zener diodes for both military and
high-reliability industrial applications. Available with
anode-to-case and cathode-to-case connections (stand-
ard and reverse polarity), i.e., 1N2970 and 1N2970R.

CASE 56 Supplied with mounting hardware.

(DO-4)

ABSOLUTE MAXIMUM RATINGS

Junction and Storage Temperature: -65°C to +175°C.
D-C Power Dissipation: 10 Watts. (Derate 83.3 mW/°C above 55°C).

R S
i i

(cont'd next page

2-15



Motorola Silicon Zener Diodes ——

1N2970 thru 1N3015 (continued)

ELECTRICAL CHARACTERISTICS (At 30°C case temperature unless otherwise specified)
Ve=1.5V max @ Ir =2 ampon all typés.

Nominal * Max Zener impedance Max. Reverse Current
Zener Voltage Test Max DC Zener

JEDEC V: @ Iy Current Current
Type No. Volts [ I @l Iy @ Iy [ Iz MA I, Max '™ Ve
mA Ohms Ohms mA ()] 5% 10%
1N2970 6.8 370 1.2 500 1.0 1,320 150 5.2 4.9
IN2971 7.5 335 1.3 250 1.0 1,180 75 5.7 5.4
IN2972 8.2 305 1.5 250 1.0 1,040 50 6.2 5.9
IN2973 9.1 275 2.0 250 1.0 960 25 6.9 6.6
IN2974 10 250 3 250 1.0 860 10 7.6 7.2
IN2975 11 230 3 250 1.0 780 5 8.4 8.0
IN2976 12 210 3 250 1.0 720 5 9.1 8.6
1N2977 13 190 3 250 1.0 660 5 9.9 9.4
1N2978 14 180 3 250 1.0 600 5 10.6 10.1
IN2979 15 170 3 250 1.0 560 5 11.4 10.8
1N2980 16 155 4 250 1.0 530 5 12.2 11.5
1N2982 18 140 4 250 1.0 460 5 13.7 13.0
1N2983 19 130 4 250 1.0 440 5 14.4 13.7
1N2984 20 125 4 250 1.0 420 5 15.2 14.4
1N2985 22 115 5 250 1.0 380 5 16.7 15.8
1N2986 24 105 5 250 1.0 350 5 18.2 17.3
1N2988 217 95 7 250 1.0 300 5 20.6 19.4
1N2989 30 85 8 300 1.0 280 5 22.8 21.6
1N2990 33 75 9 300 1.0 260 5 25.1 23.8
1N2991 36 70 10 300 1.0 230 5 27.4 25.9
1N2992 39 65 11 300 1.0 210 5 29.7 28.1
1N2993 43 60 12 400 1.0 195 5 32.7 31.0
1N2995 47 55 i4 400 1.0 175 5 35.8 33.8
1N2996 50 50 15 500 1.0 165 5 38.0 36.0
1N2997 51 50 15 500 1.0 163 5 38.8 36.7
1N2998 52 50 15 500 1.0 160 5 39.5 37.4
1N2999 56 45 16 500 1.0 150 5 42.6 40.3
1N3000 62 40 17 600 1.0 130 5 47.1 44.6
1N3001 68 37 18 600 1.0 120 5 51.7 49.0
1N3002 5 33 22 600 1.0 110 5 56.0 54.0
1N3003 82 30 25 700 1.0 100 5 62.2 59.0
1N3004 91 28 35 800 1.0 85 5 69.2 65.5
1N3005 100 25 40 900 1.0 80 5 76.0 72.0
1N3006 105 25 45 1,000 1.0 5 5 79.8 75.6
1N3007 110 23 55 1,100 1.0 72 5 83.6 79.2
1N3008 120 20 75 1,200 1.0 67 5 91.2 86.4
IN3009 130 19 100 1,300 1.0 62 5 98.8 93.6
IN3010 140 18 125 1,400 1.0 58 5 106.4 100.8
1N3011 150 17 175 1,500 1.0 54 5 114.0 108.0
1N3012 160 16 200 1,600 1.0 50 5 121.6 115.2
IN3014 180 14 260 1,850 1.0 45 5 136.8 129.6
1IN3015 200 12 300 2,000 1.0 40 5 152.0 144.0

. Nomi N
SRTARERELLNS J-homt e

a. Two or more units for series connection with specified tolerance on total voltage | Standard Tolerances
b. Two or more units matched to one another with any specified tolerance are 5%, *2%, and *1%



—— Motorola Silicon Zener Diodes ——

1 Watt
1N3076 thro 1IN305T FLANGELESS CASE 00V
1M 6.8 Z thru TM 200 Z TOP HAT CASE™

\ Choice of two hermetically sealed packages, with 36

standardvoltage ratings and 5%, 10% and 20% standard

CASE 52 tolerances. Cathode connected to case.

\

ABSOLUTE MAXIMUM RATINGS

Junction and Storage Temperature: -65°C to +175°C.
D-C Power Dissipation: 1 Watt. (Derate 6. 67 mW/°C above 25°C).




—— Motorola Silicon Zener Diodes ——

TN3016 thru TN3051 (continued)

ELECTRICAL CHARACTERISTICS

(At 25°C case temperature unless otherwise specified)
Vr = 1.5 Vmax @ 200 mA on all types

Max Zener Impedance Max. Reverse Current
Nominal * Typical
JEDEC Motorolat  Motorola Zener Voltage  Test Max DC Zener Zener Voltage
TypeNo.  TypeNo.  TypeNo. V:@k=  Current Current  Temp. Coeff.
(Flangeless) (Flangeless)  (Top Hat) Volts I @k Zx@kx  kx  hMax V. Vuu b mA %/°C
mA Ohms Ohms  mA ) 5% 10%
1N3016 3/4M6.8Z 1M6.8Z 6.8 37 3.5 700 1.0 150 5.2 4.9 130 . 040
IN3017 3/4M7.5Z 1M7.5Z 7.5 34 4.0 700 0.5 5 5.7 5.4 120 . 045
1N3018 3/4M8.2Z 1MS.2Z 8.2 31 4.5 700 0.5 50 6.2 5.9 105 .048
1N3019 3/4M9.1Z 1M9.1Z 9.1 28 5.0 700 0.5 25 6.9 6.6 95 .051
1N3020 3/4M10Z 1M10Z 10 25 7 700 0.25 10 7.6 7.2 85 . 055
IN3021 3/4M11Z  1M11Z 11 23 8 700 0.25 5 8.4 8.0 5 . 060
1IN3022 3/4M12Z  1M12Z 12 21 9 700 0.25 5 9.1 8.6 70 . 065
1N3023 3/4M13Z  1M13Z 13 19 10 700 0.25 5 9.9 9.4 65 . 085
IN3024 3/4M15Z  1M15Z 15 17 14 700 0.25 5 11.4 10.8 56 .070
1N3025 3/4M16Z 1M16Z 16 15.5 16 700 0.25 5 12.2 115 53 .070
1N3026 3/4M18Z  1M18Z 18 14 20 750 0.25 5 13.7 13.0 46 .075
1IN3027 8/4M20Z  1M20Z 20 12.5 22 7%0 0.25 5 15.2 14.4 42 .075
1N3028 3/4M22Z  1M222Z 22 11.5 23 750 0.25 5 16.7 15.8 38 .080
1N3029 3/4M24Z  1M242Z 24 10.5 25 750 0.25 5 18.2 17.3 35 .080
1N3030 3/4M27Z  1M27Z 27 9.5 35 750 0.25 5 20.6 19.4 30 .085
1N3031 3/4M30Z  1M30Z 30 8.5 40 1,000 0.25 5 22.8 21.6 28 .085
1N3032 3/4M33Z  1M332 33 7.5 45 1,000 0.25 5 25.1 23.8 26 .085
1N3033 3/4M36Z  1M362Z 36 7.0 50 1,000 0.25 5 27.4 25.9 24 .085
1N3034 3/4M392  1M39Z 39 6.5 60 1,000 0.25 5 29.7 28.1 20 .090
1IN3035 374M43Z  1M432Z 43 6.0 70 1,500 0.25 5 32.7 31.0 19 .090
IN3036 3/4M47Z  1M47Z 47 5.5 80 1,500 0.25 5 35.8 33.8 17 . 090
1N3037 3/4M51Z  1M51Z 51 5.0 95 1,500 0.25 5 38.8 36.7 16 . 090
1N3038 3/4M56Z  1M56Z 56 4.5 110 2,000 0.25 5 42.6 40.3 15 . 090
1N3039 3/4M62Z  1M62Z 62 4.0 125 2,000 0.25 5 47.1 44.6 13 .090
1IN3040 3/4M68Z  1M68Z 68 3.7 150 2,000 0.25 5 51.7 49.0 12 .090
1N3041 3/4MT5Z 1MT75Z 5 3.3 175 2,000 0.25 5 56.0 54.0 11 .090
1N3042 3/4M82Z  1M82Z 82 3.0 200 3,000 0.25 5 62.2 59.0 10 .090
IN3043 3/4M91Z  1M91Z 91 2.8 250 3,000 0.25 5 69.2 65.5 9 .090
IN3044 3/4M100Z 1M100Z 100 2.5 350 3,000 0.25 5 76.0 172.0 8 . 090
IN3045 3/4M110Z 1M110Z 110 2.3 450 4,000 0.25 5 83.6 179.2 7.2 . 095
1IN3046 3/4M120Z 1M120Z 120 2.0 550 4,500 0.25 5 91.2 86.4 7.0 .095
1N3047 3/4M130Z 1M130Z 130 1.9 700 5,000 0.25 5 98.8 93.6 6.0 . 095
IN3048  3/4M150Z 1M150Z 150 1.7 1,000 6,000 0.25 5 114.0.108.0 5.5 .095
IN3049  3/4M160Z 1M160Z 160 1.6 1,100 6,500 0.25 5 121.6 115.2 5.2 .095
1IN3050 3/4M180Z 1M180Z 180 1.4 1,200 7,000 0.25 5 136.8 129.6 4.6 095
IN3051  3/4M200Z 1M200Z 200 1.2 1,500 8,000 0.25 5 152.0 144.0 4.0 . 100
1 1 Watt Ratings
*SPECIAL SELECTIONS 1— er vol b those shown.
AVAILABLE INCLUDE: 2— Ma(ched sets
a. Two or more units for series on total voltage } Standard Tolerances
b. Two or more units matched to one another mth any spacmed tolerance are *5%, *2%, and *1%
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——— Motorola Silicon Zener Diodes

1N3305 thro 1n3350 50 Watt

6.8 —200V

Available with anode -to-case or cathode-to-case con-
nection (standard or reverse polarity). For reverse
polarity, add Suffix '"R" to type number. Same devices
in TO-3 package available for both military and indus-
trial applications, see 1N2804 - 1N2846 series.

CASE 58

ABSOLUTE MAXIMUM RATINGS

Junction and Storage Temperature: -65 to + 175°C
D. C. Power Dissipation: 50 Watts @Derate 0.5 W/°C above 75°C-see Figure 3)

ELECTRICAL CHARACTERISTICS (At 30°C case temperature unless otherwise specified)
VE=1.5V max @ 10A on all types.

Max OC Zener T”u‘l

Nominal Max Reverse Current Zener .

Zener Valtage Test Max Zener Impedance X cg"": Voltage

EIA Type No. Vo) @ lyy Current 75°C Case Temp Temp. Coeff.
50 Watt (Stud) Volts (1zr) Lir@ gy I @ Iy = 5mA (1) mA 1o MAX Ve, Va % /°C
(Note 1) mA ohms ohms (uh)
1N3305 6.8 1850 0.2 70 6600 150 45 43 .040
1N3306 7.5 1700 0.3 70 5900 75 5.0 4.7 045
1N3307 82 1500 0.4 70 5200 50 5.4 5.2 048
1N3308 9.1 1370 0.5 70 4800 25 6.1 5.7 051
1N3309 10 1200 0.6 80 4300 10 6.7 6.3 055
1N3310 1 1100 08 80 3900 5 8.4 8.0 060
1N3311 12 1000 1.0 80 3600 5 9.1 8.6 065
1N3312 13 960 1.1 80 3300 5 9.9 9.4 065
1N3313 14 890 1.2 80 3000 5 10.6 10.1 070
SRAR—
1N3314 15 830 14 80 2800 5 114 10.8 070
1N3315 16 780 16 80 2650 5 122 i35 070
1N3316 17 740 18 80 2500 5 13.0 122 075
1N3317 18 700 2.0 80 2300 5 13.7 13.0 075
1N3318 19 660 2.2 80 2200 5 14.4 137 075
1N3319 20 630 24 80 2100 5 15.2 144 075
1N3320 22 570 25 80 1900 5 16.7 15.8 .080
1N3321 24 520 2.6 80 1750 5 18.2 173 080
1N3322 25 500 2.7 90 1550 5 19.0 180 -080
1N3323 27 460 2.8 90 1500 5 20.6 194 085
1N3724 30 420 3.0 90 1400 5 228 216 085
1N3325 33 380 3.2 90 1300 5 25.1 238 .085
1N3326 36 350 35 90 1150 5 27.4 25.9 .085
1N3327 39 320 4.0 90 1050 5 29.7 28.1 .090
1N3328 43 290 4.5 90 975 5 32.7 31.0 090
1N3329 45 280 4.5 100 930 5 342 32.4 090
1N3330 47 270 5.0 100 880 5 3538 3338 090
1N3331 50 250 5.0 100 830 5 38.0 36.0 .090
1N3332 51 245 5.2 100 810 5 38.8 36.7 090
1N3333 52 240 55 100 790 5 395 374 .090
1N3334 56 220 6 110 740 5 42.6 403 090
1N3335 62 200 7 120 660 5 47.1 446 .090
1N3336 68 180 8 140 600 5 51.7 49.0 .090
1N3337 75 170 9 150 540 5 56.0 54.0 090
1N3338 82 150 11 160 490 5 62.2 59.0 .090
1N3339 91 140 15 180 420 5 69.2 65.5 090
1N3340 100 120 20 200 400 5 76 0 72.0 090
1N3341 105 120 25 210 380 5 79.8 756 .095
1N3342 110 110 30 220 365 5 836 79.2 095
1N3343 120 100 40 240 335 5 912 86.4 095
1N3344 130 95 50 275 310 5 98.8 93.6 095
1N3345 140 90 60 325 290 5 106.4 100.8 .095
1N3346 150 85 75 400 270 5 114.0 108.0 095
1N3347 160 80 80 450 250 5 121.6 115.2 095
1N3348 175 70 85 500 230 5 133.0 126.0 095
1N3349 180 68 90 525 220 5 136.8 129.6 095
1N3350 200 65 100 600 200 5 152.0 144.0 .100
*SPECIAL SELECTIONS 1— zener voitages b those shown.

AVAILABLE INCLUDE: 2— Matched sets:
a. Two or more units for series connection with specified tolerance on total voltage } Standard Tolerances
b. Two or more units matched to one another with any specified tolerance e £5%, *2%, and £1%
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——— Motorola Silicon Zener Diodes ——

TN3305 thru TN3350 (continued)

1N3675 thro 1n3703 % Watt

6.8— 100V
\

Oxide passivated silicon zener diodes in void-free sili-

cone polymer case. Offer 3/4 Watt performance in a

CASE 59 package no largerin volume than a conventional 400 mW
glass package.

ABSOLUTE MAXIMUM RATINGS

Junction and Storage Temperature: -65°C to +175°C.

D-C Power Dissipation: 750 Milliwatts at 50°C Ambient.
(Derate 6 mW/°C)

Lead Temperature, 1/16 + 1/32 inch from case: +235°C for 12 seconds.
(Method 2031, MIL-STD-750).

Tolerance Designation: Tolerances of + 10% or + 5% are indicated by suffix-
ing "A" or "B" respectively to the JEDEC or Motorola type number. Plus or

minus 20% tolerances are indicated by the omission of the suffix letter. Ex-
amples:

1N3680 11 Volts + 20% tolerance
1N3685A 18 Volts + 10% tolerance
MZ623-18B= 25 Volts + 5% tolerance
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Motorola Silicon Zener Diodes ——

TN3675 thru 1N3703 (continued)

ELECTRICAL CHARACTERISTICS 25°C Ambient V=15V @ Ir =200 mA for all units)

Nominal* Max Zener Impedance Typical
JEDEC Motorola | Zener Voltage | . Test t P Max DC Zener|lr = § mA  7oper
Type No. | Type No. V2@ Izr | Gurren Current | Max @ | ygjtage
Volts Izr 2 @ lzx 221 @ lzr Izv mA Reverse Temp. Coeff.
mA Ohms Ohms Voltage | "o, /og
1N3675 6.8 18.5 4.5 700 100 5.2 4.9
1N3676 7.5 16.5 5.5 700 90 5.7 5.4
1N3677 8.2 15.0 6.5 700 80 6.2 5.9
1N3678 9.1 14.0 7.5 700 70 6.9 6.2
1N3679 10 12.5 8.5 700 65 7.6 7.2
1N3680 MZ623-6 11 11.5 9.5 700 55 8.4 8.0
1N3681 MZ623-7 12 10.5 11.5 700 53 9.1 8.6
1N3682 MZ623-8 13 9.5 13.0 700 50 9.9 9.4
MZ623-9 14 9.0 14.5 700 45 10.6 10.1
1N3683 MZ623-10 15 8.5 16.0 700 42 11.4 10.8
1N3684 MZ623-11 16 7.8 17.0 700 40 12.2 11.5
MZ623-12 17 7.2 19.0 700 38 13.0 12.2
1N3685 MZ623-13 18 7.0 21.0 750 35 13.7 13.0
MZ623-14 19 6.5 23.0 750 33 14.4 13.7
1N3686 MZ628-15 20 6.2 25.0 750 32 15.2 14.4
1N3687 MZ623-16 22 5.6 29.0 750 29 16.7 15.8
1N3688 MZ623-17 24 5.2 33.0 750 26 18.2 17.3
MZ623-18 25 5.0 36.0 750 24 19.0 18.0
1N3689 MZ623-19 21 4.6 41.0 750 23 20.6 19.4
1N3690 MZ623-20 30 4.2 49.0 1000 21 22.8 21.6
1N3691 MZ623-21 33 3.8 58.0 1000 20 25.1 23.8
1N3692 MZ623-22 36 3.4 70.0 1000 18 27.4 25.9
1N3693 MZ623-23 39 3.2 80.0 1000 15 29.7 28.1
1N3694 MZ623-24 43 3.0 93.0 1500 14 32.7 31.0
MZ623-25 45 2.8 99.0 1500 13.5 34.2 32.4
1N3695 MZ623-26 417 2.7 105.0 1500 13 35.8 33.8
1N3696 MZ623-27 51 2.5 125.0 1500 12.2 38.8 36.7
1N3697 56 2.2 150.0 2000 11 42.6 40.3
1N3698 62 2.0 185.0 2000 10 47.1 44.6
1N3699 68 1.8 230.0 2000 9 51.7 49.0
1N3700 5 1.7 270.0 2000 8.5 56.0 54.0
1N3701 82 1.5 330.0 3000 7.5 62.2 59.0
1N3702 91 1.4 400.0 3000 7 69.2 65.5
1N3703 100 1.3 500.0 3000 6 76.0 72.0

1N3785 thru 1n3820 1.5 Watt

6.8 —200V

Low silhouette single-ended package for printed circuit
CASE 55 or socket mounting. Cathode connected to case, but
reverse polarity available on special order.

ABSOLUTE MAXIMUM RATINGS

Junction and Storage Temperature: -65°C to +175°C.
D-C Power Dissipation: 1.5 Watts. (Derate 10 mW/°C)
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——— Motorola Silicon Zener Diodes

1N3785 thru TN3820 (continued)

ELECTRICAL CHARACTERISTICS ' @25°C Ambient Vr = 1.5 Voits max @ 300 mA

Max Zener Impedance Max Reverse Current w
Nominal* Test Voitage
JEDEC  Zower Veltage  Current Max DC Zoner mgmm
Tpels. V@ly (i) I1x@lz Ia@lx = Curroat Iy Max 5% 10% /°C
mA ohms ohms mA {I;0) MA (A Vu Ve
IN3785 6.8 55 2.7 700 1.0 195 150 5.2 4.9 .040
IN3786 7.5 50 3.0 700 0.5 175 75 5.7 5.4 .045
IN3787 8.2 48 3.5 700 0.5 155 50 6.2 5.9 .048
IN3788 9.1 41 4.0 700 0.5 140 25 6.9 6.6 .051
IN3789 10 37 5 700 0.25 125 10 7.6 1.2 .055
IN3790 11 34 [ 700 0.25 115 5 8.4 8.0 .060
IN3791 12 31 7 700 0.25 105 5 9.1 8.6 .085
IN3792 13 29 8 700 0.25 98 5 9.9 9.4 .065
IN3793 15 25 10 700 0.25 85 5 1.4 10.8 .070
IN3794 16 23 11 700 0.25 80 5 12.2 1L5§ .070
IN3795 18 21 13 750 0.25 70 5 13.7 13.0 .075
IN3796 20 19 15 750 0.25 62 5 5.2 14.4 .075
IN3797 22 17 16 750 0.25 56 5 16.7 15.8 . 080
IN3798 24 18 17 750 0.25 51 5 18.2 17.3 .080
1N3799 27 14 20 750 0.25 48 5 20.6  19.4 . 085
IN3800 30 12 25 1,000 0.25 a1 5 22.8 21.6 .085
IN3801 33 11 30 1,000 0.25 38 5 25.1 23.8 .085
IN3802 36 10 35 1,000 0.25 35 5 27.4 25.9 .085
1N3803 39 10 40 1,000 0.25 31 5 29.7 28.1 .090
IN3804 43 9.0 45 1,500  0.25 28 5 32.7 31.0 . 090
1N3805 4 8.0 55 1,500 0.25 26 5 35.8 33.8 .090
1N3806 51 7.4 65 2,000 0.25 24 5 38.8 36.6 .080
1N3807 56 6.7 5 2,000 0.25 22 5 42.6 40.3 .080
1N3808 62 8.0 85 2,000 0.25 20 5 47.1 44.6 . 090
1N3809 68 5.5 95 2,000 0.25 18 5 51.7 49.0 . 090
1N3810 75 5.0 110 2,000 0.25 16 5 56.0 54.0 .090
1N3811 82 4.5 130 3,000 0.25 14 5 62.0 59.0 .090
1N3812 91 4.1 150 3,000 0.25 13 5 69.2 65.5 090
IN3813 100 3.7 200 3,000 0.25 12.0 5 76.0 72.0 090
IN3814 110 3.4 300 4,000 0.25 11.0 5 83.6 79.2 095
IN3815 120 3.1 350 4,500 0.25 10.5 5 91.2 86.4 095
1N3816 130 2.9 400 5,000 0.25 9.0 5 98.8 93.6 095
IN3817 150 2.5 700 6,000 0.25 8.0 5 114.0 108.0 095
IN3818 160 2.3 750 6,500 0.25 8.0 5 121.8 115.0 095
IN3819 180 2.1 800 7,000 0.25 7.0 5 137.0 130.0 095
1N3820 200 19 1,000 8,000 0.25 6.0 5 152.0 144.0 100
* SPECIAL SELECTIONS 1— those shown.
AVAILABLE INCLUDE: 2— Matched sets .
a. Two or more units for series ified on total voltage } Standard Tolerances
b Two or more units matched to one another w:th any specified tolerance e +5%, +2%, and £1%
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—— Motorola Silicon Zener Diodes

T1N3785 thru 1N3820 (continued)
ELECTRICAL CHARACTERISTICS (25°C Ambient Vr =1.5V @ Ir = 200 mA for all units)

Nominal Max Zener impedance
Zener Voltage Test Max DC Zener Iy = 10,4 Max Typical Zener
JEDEC @ Izr Current Current @ Voitage/temp. Coeff.
TYPE NO. (Vz) Volts lzy In @ by |2 @ 1z« = 1.0mA Iz MA Reverse Voitage % /°C
mA ohms ohms Ve 5% or Vy 10%
1N3821 3.3 K 10 400 216 1 -.075
1N3821A 3.3 [ 10 400 276 1 -.075
1N3822 3.8 69 10 400 252 1 -.085
1N3822A 3.8 [ 10 400 252 1 -.085
1N3823 3.9 64 9 400 238 1 -.055
1N3823A 3.9 64 ] 400 238 1 -.055
1N3824 4.3 58 9 400 213 1 -.040
1N3824A 4.3 58 9 400 213 1 -.040
1N3825 4.7 53 8 500 194 1 -.020
1N3825A 4.7 53 8 500 194 1 -.020
1N3826 5.1 49 7 550 178 1 +.005
1N3826A 5.1 49 7 550 178 1 +.005
1N3827 5.8 45 5 600 162 2 +.020
1N3827A 5.8 45 5 600 162 2 +.020
1N3828 6.2 41 2 700 146 3 +.035
1N38284 6.2 41 2 700 146 3 +.035
1N3829 6.8 37 15 500 133 3 +.040
IN3829A 6.8 3 15 500 133 3 +.040
1N3830 7.5 34 15 250 121 3 +.045
1N3830A 7.5 34 1.5 250 121 3 +.045

IN382I thru 'IN3830 1 Watt

33-75V
\

Low-voltage, alloy-junctionzener diodes in hermeti-
cally sealed package with cathode connected-to-case.
Available as standard industrial types as well as for
CASE 52 military and high-reliability applications.

Junction and Storage Temperature: -65°C to +175°C.
6. 67 /°C above 25°C)




—— Motorola Silicon Zener Diodes

1N3993 thrv 1n4000 10 Watt

39-7.5V

Low-voltage, alloy-junctionzener diodes in hermeti-
cally sealed package with cathode connected to case.
Supplied with mounting hardware.

CASE 56
(DO-4)

ABSOLUTE MAXIMUM RATINGS

Junction and Storage Temperature: -65°C to +175°C.
D-C Power Dissipation: 10 Watts.(Derate 83.3 mW/°C above 55°C).

ELECTRICAL CHARACTERISTICS (Ts = 30°C = 3, Ve = 1.5 max @ Ir = 2 amp for all units)

Nominal Max Zener Impedance
Zener Voltage Test Max DC Zenet @
JEDEC V: @by Current Current
Type No. Voits ks i@l lu@lx = 10mA | MA h V.
mA Ohms Ohms #A Max Volts
1N3993 3.9 640 2 400 2380 100 0.5
1N3994 4.3 580 1.5 400 2130 100 0.5
1N3995 4.7 530 1.2 500 1940 50 1
1N3996 5.1 490 1.1 550 1780 10 1
1N3997 5.6 445 1.0 600 1620 10 1
1N3998 6.2 405 1.1 750 1460 10 2
1N3999 6.8 370 1.2 500 1330 10 2
1N4000 7.5 335 1.3 250 1210 10 3
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Motorola Silicon Zener Diodes ——

184099 thro 184135 100V

Oxide passivated devices with extremely low, speci-
fied noise level. Designed for low-level operation over

Cﬁ)SOEJ!)n expanded temperature range from -75°C to +200°C.

ABSOLUTE MAXIMUM RATINGS

Characteristic Rating Unit

DC Power Dissipation, 25°C Ambient 250 mwW
Derating Factor 1.43 mW/°C
Junction and Storage Temperature -65 to +200 °C

TOLERANCE AND VOLTAGE DESIGNATION

The JEDEC type numbers shown have a standard tolerance of +5% on the
nominal zener voltage.

MATCHED SETS FOR CLOSER TOLERANCE OR HIGHER VOLTAGES

Series matched sets make zener voltages inexcess of 100 volts or tolerances
of less than 5% possible as well as providing lower temperature coefficients,
lower dynamic impedance and greater power handling ability.

For Clippers, Parallel Matched Sets or other special circuit requirements,
contact your Motorola District Sales Manager.

ZENER NOISE DENSITY

A zener diode generates noise when it is biased in the zener direction. A
small part of this noise is due to the internal resistance associated with the
device. A larger partof zener noise is a result of the zener breakdown pheno-
menon and is called microplasma noise. This microplasma noise is generally
considered '"white" noise with equal amplitude for all frequencies from about
zero cycles to approximately 200, 000 cycles. To eliminate the higher frequency
components of noise a small shunting capacitor can be used. The lower fre-
quency noise generally must be tolerated since a capacitor required toeliminate
the lower frequencies would degrade the regulation properties of the zener in
many applications.
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—— Motorola Silicon Zener Diodes ——
1N4099 thru 1N4135 (continued)

Motorola is rating this series with a maximum noise density at 250 micro-
volts. The rating of microvolts RMS per square root cycle enables calcula-
tion of the maximum RMS noise for any bandwidth.

Noise density decreases as zener current increases. This can be seen by

the graph in Figure 2 where a typical noise density is plotted as a function of
zener current.

The junction temperature will also change the zener noise levels. Astempera-
ture is increased, the noise levels decrease. The change is approximately
20% from 25°C to 100°C, Thus the noise rating must indicate bandwidth, current
level and temperature.

The block diagram givenin Figure 1shows the method used to measure noise
density. The input voltage and load resistance is high so that the zener is
driven from a constant current source. The amplifier must be low noise so
that the amplifier noise is negligible compared to the test zener. The filter
bandpass is known sothat the noise density in volts RMS per square root cycle
can be calculated. ‘

FIGURE 1 — NOISE DENSITY MEASUREMENT METHOD

51K AMPLIFIER
o —ArA
* LOAD RESISTOR FILTER TRUE
AMMETER f, = 2KC ; vr(t;stT
= 1KC
D.C. POWER TEST ZENER A :;:éxc out werel
SUPPLY BW = 2KC |
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FIGURE 2 — NOISE DENSITY versus ZENER CURRENT & 20 ~
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vou'
NOISE DENSITY (VOLTS PER SQUARE ROOT CYCLE) = ——————_
OVERALL GAIN \/ BW

WHERE: BW = FILTER BANDWlDTH(CVCLEAS)‘
Voot = OUTPUT NOISE (VOLTS RMS) .
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Motorola Silicon Zener Diodes

1N4099 thru 1N4135 (continued)

ELECTRICAL CHARACTERISTICS(At 25°CAmbient temperature unless otherwise specified.)
Ve := 1.0 max @ Ir = 200 mA on all types

@ lyy == 250; Amps Max. Noise Density
Nominal Max.Zener| Max. atly = 250,k
JEDEC Type Tener Voltage Min. Max.  |impedance |Reverse Test No Max. Zener Current
Number Y, Tener Yoltage Tener Voltage 1n |Curet @ Voltago (Fig1) Iow
(Note 1) (Note 1) Y, (Note2) | In (Noted) Vy |(micro-volts per (Note 3)
(volts) (volts) (vms) (obms) ()] (volts) | square root cycle) (mh)
1N4099 6.8 6.460 7.140 | 200 |10 5.17 40 35.0
1N4100 7.5 7.125 7.875 | 200 |10 5.70 40 31.8
1N4101 8.2 7.790 8.610 | 200 1.0 6.24 40 29.0
1N4102 8.7 8.265 9.135 | 200 1.0 6.61 40 27.4
1N4103 9.1 8.645 9.555 | 200 1.0 6.92 40 26.2
1N4104 10 9.500 10.50 200 1.0 7.60 40 24.8
1N4105 11 10.45 11.55 200 .05 8.44 40 21.6
1N4106 12 11.40 12.60 200 .05 9.12 40 20.4
1N4107 13 12.35 13.65 200 .05 9.87 40 19.0
1N4108 14 13.30 14.70 200 .05 10.65 40 17.5
1N4109 15 14.25 15.75 100 .05 11.40 40 16.3
1N4110 16 15.20 16.80 100 .05 12.15 40 15.4
1N4111 17 16.15 17.85 100 .05 12.92 40 14.5
1N4112 18 17.10 18.90 100 .05 13.67 40 13.2
1N4113 19 18.05 19.95 150 .05 14.44 40 12.5
1N4114 20 19.00 21.00 150 .01 15.20 40 11.9
1N4115 22 20.90 23.10 150 .01 16.72 40 10.8
1N4116 24 22.80 25.20 150 .01 18.25 10 9.9
1N4117 25 23.75 26.25 150 .01 19.00 40 9.5
1N4118 27 25.65 28.35 150 .01 20.46 40 8.8
1N4119 28 26.60 29.40 200 .01 21.28 40 8.5
1N4120 30 28.50 31.50 200 .01 22.80 40 .9
1N4121 33 31.35 34.65 200 .01 25.08 40 7.2
1N4122 36 34.20 37.80 200 .01 27.38 40 6.6
1N4123 39 317.05 40.95 200 .01 29.65 40 6.1
1N4124 43 40.85 45.15 250 .01 32.65 40 5.5
1N4125 47 44.65 49.35 250 .01 35.75 40 5.1
1N4126 51 48.45 53.55 300 .01 38.76 40 4.6
1N4127 56 53.20 58.80 300 .01 42.60 40 4.2
1N4128 60 57.00 63.00 400 .01 45.60 40 4.0
1N4129 62 58.90 65.10 500 .01 47.10 40 3.8
1N4130 68 64.60 71.40 700 .01 51.68 40 3.5
1N4131 75 7.25 7875 700 .01 57.00 40 3.1
1N4132 82 71.90 86.10 800 .01 62.32 10 2.9
1N4133 87 82.65 91.35 | 1000 .01 66.12 40 2.7
1N4134 91 86.45 95.55 | 1200 .01 69.16 40 2.6
1N4135 100 95.00 105.00 | 1500 .01 76.00 40 2.3
. b
SORRAB SFIRETIRS 4= omnazepr voltgesbutwaen toseshown
a. Two or more units for series on total voltage Standard Tolerances
b. Two or more units matched to one another wtth any speclhed tolerance e +5%, 2%, and 1%

1N4370 thrv 1n4372

For Specifications, see 1N746 thru 1N759 data sheet.
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Motorola Silicon Zener Diodes

IN4728 e 1n47 64 a0V

\ Watt SURMETIC* silicon zener diodes designed for
constant voltage reference from 3. 3 thru 100 volts,
with 10% and 5% tolerances. These diodes are pack-
aged in a void-free silicone polymer case which is no
larger than the conventional 400 mW glass package.

CASE 59
(‘‘Surmetic” Package)

\

MAXIMUM RATINGS

Characteristic Rating Unit
DC Power Dissipation 1 Watt
Derating Factor 6. 67 mw/°C
Junction and storage Temperature -65 to +200 oC
12
10
g 08 \\
% N POWER RATING versus
= 06
g N AMBIE