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ABSTRACT

The following table identifies all of the hermetic package configurations and pin counts per package type
offered by National Semiconductor. In addition, the table provides dimensional and thermal data for each
of the ceramic and metal can packages offered by National.
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1 Introduction

The following table identifies all of the hermetic package configurations and pin counts per package type
offered by National Semiconductor. In addition, the table provides dimensional and thermal data for each
of the ceramic and metal can packages offered by National.

Selected packages may be offered through the use of subcontractors. The following table does not
differentiate between subcontractor and in-house packages. National Semiconductor will use
subcontractor packages based upon product needs defined by availability, cycle time and cost.

NOTE: The thermal information in this document is provided as a guideline. The data cover specific die
sizes only and may vary dependent on the product and the end use configuration. For specific thermal
data for individual products, please contact your local sales representative or distributor.

Table 1. Ceramic Package Dimensional Data

Body Size Lead Frame Board Area
Package Type Mkt Dwg | JEDEC Spec | Wide Long Pitch Max. Max.
Nom. Nom. Mt'l (mils) (mils) (mils)

(mils) (mils) X) Y)
Metal Leaded Chip Carrier (MLDCC) AA44A None 645 645 CuU 50 695 695
AABBA None 945 945 CuU 50 995 995

AAB4A None 1145 1145 CuU 50 1195 1195

AA84B None 1145 1145 CuU 50 1195 1195
MQUAD ALE128A | None 543 779 0.50mm | 714 951

AUA128A | None 1088 1088 0.80mm | 1236 1236

AFB132A | None 935 935 25 1103 1103

AFA196A | None 1335 1335 25 1503 1503

AUW208A | None 1088 1088 0.50mm | 1213 1213
Ceramic Sidebrazed Dual-in-Line (SB) | D08C MS-015-AA | 310 520 A-42 100 310 540
D14D MS-015-AB | 310 710 A-42 100 310 710
D16C MS-015-AC | 310 810 A-42 100 310 810
D18A MS-015-AD | 310 900 A-42 100 310 910

D20A MS-015-AE | 310 1000 A-42 100 310 1010

D20B MS-015-AE | 310 1010 A-42 100 310 1010

D20CQ None 275 1020 A-42 100 320 1020

D24C MS-015CB 605 1220 A-42 100 615 1220

D24H MS-015-AG | 300 1212 A-42 100 310 1212

D24I None 795 1370 A-42 100 800 1380

Sidebrazed (Continued) D24K None 395 1220 A-42 100 420 1220

DA24A MS-015(95) | 595 1230 A-42 100 620 1230

DA24B MS-015-CA | 595 1230 A-42 100 620 1230

DA24C MS-015-CA | 595 1230 A-42 100 620 1230

D28D MS-015-CB | 605 1420 A-42 100 615 1420

D28F MS-015-BD | 405 1414 A-42 100 420 1414

D28G MS-015-CB | 610 1420 A-42 100 620 1420

D28H MS-015-CB | 610 1420 A-42 100 620 1420

D28JQ None 610 1460 A-42 100 620 1460

DA32A None 395 1616 A-42 100 420 1616
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Table 1. Ceramic Package Dimensional Data (continued)
Body Size Lead Frame Board Area
Package Type Mkt Dwg | JEDEC Spec | Wide | Long pitch | Max. Max.
No_m. No_m. Mt'l (mils) (mils) (mils)
(mils) (mils) X) Y)
Sidebrazed (Continued) DA32B None 600 1600 A-42 100 610 1616
DA32C None 405 1700 A-42 100 420 1700
DA36A MS-015-CD | 600 1840 A-42 100 610 1840
D40C MS-015-CE 610 2065 A-42 100 615 2065
D40J MS-015-CE 610 2025 A-42 100 620 2025
IS44A None 1788 2200 A-42 100 1800 2200
D48A MS-015-CF 610 2424 A-42 100 615 2424
D52A MS-015-CG | 610 2626 A-42 100 620 2626
IS68A None 1650 2700 A-42 75 1670 2700
1S68B None 1650 2700 A-42 75 1670 2700
Ceramic Leadless Chip Carrier (LCC) E20A MS-004-CB 350 350 N/A 50 358 358
EA20B None 350 350 N/A 50 358 358
E24B None 400 400 N/A 50 408 408
E28A MS-004-CC | 450 450 N/A 50 458 458
EA028C None 400 735 N/A 50 408 743
E32A MO-041-AB | 450 550 N/A 50 458 560
E32B MO-041-AB | 450 550 N/A 50 460 560
E32C MO-041-AB | 450 550 N/A 50 458 560
EA32B MO-041-AB 450 550 N/A 50 456 556
EA32C None 410 835 N/A 50 410 835
LCC (Continued) EA32D None 400 825 N/A 50 405 833
E40A MS-009-CD | 460 460 N/A 40 490 490
E44A MS-004-CD | 650 650 N/A 50 660 660
EA48A MS-009-AF 560 560 N/A 40 572 572
EA48B None 460 460 N/A 35 468 468
E68B MS-003-BD 950 950 N/A 50 960 960
E68C MS-004-CF 950 950 N/A 50 960 960
E84A MS-004-CG | 1150 1150 N/A 50 1165 1165
E84B MS-003-BE 1150 1150 N/A 50 1161 1161
EL132C MO-090-AB | 950 950 A-42 25 1084 1084
EL172D None 1150 1150 A-42 25 1300 1300
Ceramic Quad J-Bend (CQJB) EL28A None 450 450 A-42 50 494 494
EL44A None 651 651 A-42 50 700 700
EL44B None 614 614 A-42 50 700 700
EL44C None 650 650 A-42 50 700 700
EL52A None 750 750 A-42 50 800 800
EL68A MO-107-AD | 950 950 A-42 50 1000 1000
EL68B None 914 914 A-42 50 1000 1000
EL68C MO-107-AD | 950 950 A-42 50 1000 1000
EL84A MO-107-AE 1150 1150 A-42 50 1205 1205
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Table 1. Ceramic Package Dimensional Data (continued)
Body Size Lead Frame Board Area
Package Type Mkt Dwg | JEDEC Spec | Wide | Long pitch | Max. Max.
No_m. No_m. Mt'l (mils) (mils) (mils)
(mils) (mils) X) Y)
Ceramic Quad Flatpack (CQFP) EL28B None 450 450 A-42 50 494 494
ELB4A None 900 900 A-42 50 1030 1030
EL84A MO-107-AE 1150 1150 A-42 50 1205 1205
EL100A None 1450 1450 A-42 50 1580 1580
EL116A None 850 850 A-42 25 1000 1000
EL116B None 850 850 A-42 25 1000 1000
EL128A None 770 770 A-42 20 910 910
EL132B MO-090-AB 950 950 A-42 25 1084 1084
EL132D MO-090-AB 950 950 A-42 25 1084 1084
EL132E MO-090-AB 950 950 A-42 25 1084 1084
CQFP (Continued) EL132F None 950 950 A-42 25 1164 1164
EL144A None 1050 1050 A-42 25 No data | No data
EL152A None 840 840 A-42 20 No data | No data
U156A MO-066-AG | 1505 1505 KOVAR | 100 1520 1520
EL164A None 1150 1150 A-42 25 1300 1300
EL172B None 1150 1150 A-42 25 1300 1300
EL172C None 1150 1150 A-42 25 1300 1300
EL172E None 940 940 A-42 20 No data | No data
EL256A None 1460 1460 A-42 20 No data | No data
EL256B None 1460 1460 A-42 20 No data | No data
EL304A None 1450 1850 A-42 20 No data | No data
Ceramic Flatpack F10B None 255 260 A-42 50 No data | No data
F14C None 255 259 A-42 50 No data | No data
F16B None 265 420 A-42 50 No data | No data
FA32A None 420 830 A-42 50 No data | No data
FA36A None 515 930 A-42 50 No data | No data
Ceramic Dual-in-Line (Cerdip) JO8A MO-036-AA | 255 400 A-42 100 360 400
J14A MO-036-AB | 265 785 A-42 100 360 785
J16A MO-036-AB | 265 785 A-42 100 360 785
J18A MO-036-AE | 310 915 A-42 100 360 915
J20A None 310 985 A-42 100 360 985
J22A MO-037-AA 400 1110 A-42 100 485 1110
J24A MO-038-AA | 520 1260 A-42 100 685 1260
J24AQ MO-038-AA | 520 1260 A-42 100 685 1260
J24BQ MO-038-AA 577 1290 A-42 100 685 1290
J24CQ MO-058-AA | 280 1290 A-42 100 360 1290
J24E None 390 1215 A-42 100 485 1215
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Table 1. Ceramic Package Dimensional Data (continued)
Body Size Lead Frame Board Area
Package Type Mkt Dwg | JEDEC Spec | Wide | Long pitch | Max. Max.
No_m. No_m. Mt'l (mils) (mils) (mils)
(mils) (mils) X) Y)
Cerdip (Continued) J24F MO-058-AA | 295 1285 A-42 100 360 1285
J28A MO-103-AB | 600 1490 A-42 100 668 1490
J28AQ MO-103-AB | 520 1450 A-42 100 685 1450
J28B MO-103-AB 577 1490 A-42 100 685 1490
J28BQ MO-103-AB 577 1490 A-42 100 685 1490
J28CQ MO-103-AB | 522 1465 A-42 100 685 1465
JA28A None 295 1460 A-42 100 360 1480
J32AQ None 585 1660 A-42 100 685 1660
J32B None 585 1660 A-42 100 685 1660
J40A MO-038-AC | 530 2080 A-42 100 685 2080
J40AQ MO-038-AC | 530 2080 A-42 100 685 2080
J40BQ MO-038-AC | 590 2096 A-42 100 668 2096
Ceramic Small Outline Package MC16A None 300 405 A-42 50 480 405
(CSoP) MC20A | None 300 505 A42 |50 480 505
MC20B None 300 505 A-42 50 480 505
MC24A None 300 605 A-42 50 480 605
MC28A None 300 705 A-42 50 480 705
MC28B None 300 705 A-42 50 480 705
Ceramic Pin Grid Array (CPGA) U44A None 800 800 KOVAR | 100 810 810
UAGB5A None 1050 1050 KOVAR | 100 1060 1060
u68B MO-067-AB | 1060 1060 KOVAR | 100 1080 1080
uesC MO-066-AC 1110 1110 KOVAR | 100 1110 1110
u68D None 1150 1150 KOVAR | 100 1162 1162
UGBE MO-066-AC | 1098 1098 KOVAR | 100 1110 1110
U75A MO-066-AC 1110 1110 KOVAR | 100 1120 1120
U8B4A MO-066-AC 1100 1100 KOVAR | 100 1120 1120
us4B MO-067-AB | 1060 1060 KOVAR | 100 1080 1080
us4ac MO-066-AE | 1300 1300 KOVAR | 100 1320 1320
CPGA (Continued) us4b MO-066-AC 1100 1100 KOVAR | 100 1120 1120
UA8B4E None 1200 1200 KOVAR | 100 1215 1215
U99A MO-066-AG | 1300 1300 KOVAR | 100 1320 1320
U100A MO-066-AE | 1320 1320 KOVAR | 100 1332 1332
UA101A None 1450 1450 KOVAR | 100 1465 1465
U109A MO-066-AE | 1300 1300 KOVAR | 100 1315 1315
UA109A None 1300 1300 KOVAR | 100 1315 1315
u120C MO-066-AE | 1320 1320 KOVAR | 100 1332 1332
U121A MO-066-AE 1320 1320 KOVAR | 100 1332 1332
U124A None 1310 1310 KOVAR | 100 1323 1323
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Table 1. Ceramic Package Dimensional Data (continued)
Body Size Lead Frame Board Area
Package Type Mkt Dwg | JEDEC Spec | Wide | Long pitch | Max. Max.
No_m. No_m. Mt'l (mils) (mils) (mils)
(mils) (mils) X) Y)
CPGA (Continued) U132A MO-066-AF 1400 1400 KOVAR | 100 1420 1420
u132B MO-066-AF 1400 1400 KOVAR | 100 1415 1415
U144A MO-067-AG | 1575 1575 KOVAR | 100 1591 1591
UA149A MO-066-AG | 1505 1505 KOVAR | 100 1520 1520
UA149B MO-066-AG | 1505 1505 KOVAR | 100 1520 1520
UA155A MO-067-AH 1660 1660 KOVAR | 100 1677 1677
U156B MO-066-AG | 1505 1505 KOVAR | 100 1520 1520
U169A MO-067-AJ 1750 1750 KOVAR | 100 1770 1770
UA169A None 1750 1750 KOVAR | 100 1765 1765
U173A MO-066-AH | 1600 1600 KOVAR | 100 1616 1616
CPGA (Continued) UA173A None 1600 1600 KOVAR | 100 1676 1676
U175A MO-067-AH | 1650 1650 KOVAR | 100 1670 1670
U180A MO-067-AG | 1575 1575 KOVAR | 100 1600 1600
U223A MO-067-AM | 1860 1860 KOVAR | 100 1880 1880
UA223A None 1860 1860 KOVAR | 100 1879 1879
U224A MO-067-AL 1575 1575 KOVAR | 100 1595 1595
UA251A None 1960 1960 KOVAR | 100 1980 1980
U257A MO-066-AM | 2000 2000 KOVAR | 100 2020 2020
U259A MO-067-AL | 1950 1950 KOVAR | 100 1968 1968
UA296A None 1950 1950 KOVAR |50 1965 1965
CPGA (Continued) UF296A None 1950 1950 KOVAR | 100 1960 1960
U299A MO-067-AM | 2060 2060 KOVAR | 100 2080 2080
U301A MO-067-AM | 2060 2060 KOVAR | 100 2086 2086
UA302A MO-067-AM | 2060 2060 KOVAR | 100 2081 2081
U303A MO-067-AM | 2060 2060 KOVAR | 100 2086 2086
UA319A None 2160 2160 KOVAR | 100 2178 2178
UA320A None 1950 1950 KOVAR |50 1965 1965
U323A None 2160 2160 KOVAR | 100 2182 2182
Cerpack W10A MO-003-AG | 241 270* A-42 50 270 440
WG10A None 241 270* A-42 50 270 420
W14B MO-004-AF | 250 386* A-42 50 386 440
W14C None 241 275* A-42 50 317 440
WG14A None 250 390* A-42 50 390 420
W16A MO-092-AC | 250 390* A-42 50 390 480
WG16A None 250 390* A-42 50 390 420
W20A None 266 540 * A-42 50 540 480
WG20A None 266 540* A-42 50 420 540
WG20B None 155 342 A-42 25 350 244
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Table 1. Ceramic Package Dimensional Data (continued)
Body Size Lead Frame Board Area
Package Type Mkt Dwg | JEDEC Spec | Wide | Long pitch | Max. Max.
No_m. No_m. Mt'l (mils) (mils) (mils)
(mils) (mils) X) Y)
Cerpack (Continued) W24C MO-019-AC | 420* 615* A-42 50 615 600
W28A MO-019-AB | 335* 705* A-42 50 705 560
WA28D MO-019 360 740* A-42 50 740 560
WG28A None 440 805 A-42 50 815 561
WG28A None 440 805 A-42 50 815 561
WA44A None 590 590 A-42 50 No data | No data
WG44A None 590 590 A-42 50 790 790
WA48A None 380 640* A-42 25 No data | No data
WAB56A None 380 740* A-42 25 No data | No data
Cerquad W24B None 370 370 A-42 50 560 560
W56B None 480 480 A-42 25 660 660
W64A None 480 480 A-42 25 660 660
W68A None 872 872 A-42 20 1060 1060
WABS80A None 550 550 A-42 0.65mm | 683 683
WAS80AQ | None 550 550 A-42 0.65mm | 683 683
WKV80A None 550 550 A-42 0.65mm | 681 681
WB84A None 1060 1060 A-42 50 1220 1220
WJIW100A | None 550 550 A-42 0.50mm | 681 681
W144B None 1060 1060 A-42 25.6 No data | No data
WSB144A | None 756 756 A-42 0.50mm | 878 878
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Table 2. Ceramic Package Thermal Data
Typical
Thermal
Data
0,,(°C/
w) @
Package Type Mkt Dwg | JEDEC Spec Flg\\;\:—
Die Size LEM 0,c
(Sq mils) | (Linear (ccw)
Feet/Mi
nute)
0 225 500 1000
Ceramic Sidebrazed Dual-In-Line D08C MS-015-AA 6000 115 75 55 45 21
Package (SB) D14D MS-015-AB 10000 75 55 49 43 18
Di16C MS-015-AC 8137 76 52 44 38 17
D18A MS-015-AD 10000 71 50 42 36 17
D20A MS-015-AE 10000 65 49 41 35 17
D20B MS-015-AE 10000 65 49 41 35 17
D24C MS-015-CB 46314 47 34 27 22 15
D24H MS-015-AG 10000 60 44 37 32 17
D24K MS-015-BC 10000 59 42 36 30 17
D28D MS-015-CB 10000 53 39 32 28 16
D28G MS-015-CB 46314 46 34 27 22 12
D28H MS-015-CB 46314 46 34 27 22 12
D40C MS-015-CE 19600 45 31 26 22 14
D40J MS-015-CE 20000 45 31 26 22 14
D48A MS-015-CF 19600 41 29 23 20 13
D52A MS-015-CG 20000 40 28 22 20 13
Ceramic Leadless Chip Carrier (LCC) | E20A MS-004-CB 10961 80 61 53 46 15
EA20B None 10961 80 61 53 46 15
E24B None 11000 72 55 47 41 15
E28A MS-004-CC 10900 66 50 42 37 15
EAO28C None Emulator
Use Only
E32A MO-041-AB 11000 65 49 41 36 14
E32B MO-041-AB 11000 65 49 41 36 14
E32C MO-041-AB 11000 65 49 41 36 14
E40A MS-009-AE 11000 64 48 40 35 14
E44A MS-004-CD 48840 49 40 32 28 11
E48A None Data Not
Available
at This
Time
E68B MS-003-BD 59000 37 28 24 21 10
E68C MS-004-CF 59000 39 30 26 23 10
E84A MS-004-CG 62500 36 28 24 20 9
E84B MS-003-BE 62500 38 30 26 22 10
@ Packages are board mounted with 1W of power applied.A-42—Alloy42A-52—Alloy52
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Table 2. Ceramic Package Thermal Data (continued)
Typical
Thermal
Data
0,,(°C/
W) @
Package Type Mkt Dwg | JEDEC Spec FIoA\;\:—
Die Si_ze LEM 0;c
(Sa mils) | (Linear ccw)
Feet/Mi
nute)
0 225 500 1000
Ceramic Quad J-Bend (CQJB) EL28A None 20000 64 48 40 35 13
EL44A None 48840 50 39 33 29 11
EL44B None Emulator
Use Only
EL44C None 48840 49 38 32 28 11
EL52A None 50000 46 36 29 26 10
EL68A MO-107-AD 59000 42 31 26 21 10
EL68B None Emulator
Use Only
EL68C MO-107-AD 59000 42 31 26 21 10
EL84A MO-107-AE 100000 29 25 20 15 3
Ceramic Quad Flatpack (CQFP) EL28B None Data Not
Available
at This
Time
EL64A None Data Not
Available
at This
Time
EL100A None Data Not
Available
at This
Time
EL116A None 48400 30 25 20 16 3
EL132B MO-090-AB 132858 32 25 22 18 8
EL132C MO-090-AB 132858 37 26 21 18 8
EL132D MO-090-AB 132858 37 26 21 18 8
EL164A None 132858 25 17 14 12 2
EL172B None 132858 28 22 20 17 8
EL172C None 132858 25 17 14 12 2
Ceramic Flatpack F10B MO-004-AE 5000 159 125 109 100 25
F14C None 4761 158 125 109 100 25
F16B MO-004-AH 3600 148 119 99 90 24
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Table 2. Ceramic Package Thermal Data (continued)

Typical
Thermal
Data
8,,(°C/
W) @
Package Type Mkt Dwg | JEDEC Spec FIoA\;\:—
Die Si_ze LEM 0;c
(Sa mils) | (Linear ccw)
Feet/Mi
nute)
0 225 500 1000
Ceramic Dual-In-Line Package (Cerdip) | JOBA MO-036-AA 6136 129 85 62 42 17
J14A MO-036-AB 8568 84 57 46 37 13
J16A MO-036-AB 8568 85 58 44 36 13
J18A MO-036-AE 8568 80 55 42 35 12
J20A None 8439 79 53 40 34 12
J22A MO-037-AA 9646 65 44 34 32 11
J24A MO-038-AA 10961 63 42 33 30 10
J24AQ MO-038-AA 10961 63 42 33 30 10
J24E None 6106 65 46 38 32 11
J24F MO-058-AA 11224 68 49 42 33 12
J24CQ MQ-058-AA 11224 68 49 42 33 12
J24BQ MO-038-AA 11000 57 41 31 29 10
J28A MO-038-AB 11900 56 40 30 28 10
J28AQ MO-038-AB 11900 56 40 30 28 10
J28B MO-038-AB 11900 58 42 32 29 10
J28BQ MO-038-AB 11900 58 42 32 29 10
J28CQ MO-038-AB 11900 58 42 32 29 10
J32B None 15000 52 36 30 26 9
J32AQ None 15000 52 36 30 26 9
J40A MO-038-AC 17800 48 33 28 25 9
J40AQ MO-038-AC 17800 48 33 28 25 9
J40BQ MO-038-AC 17800 48 33 28 25 9
Ceramic Small Outline Package, Wide | MC16A None Emulator
Use Only
MC20A None Emulator
Use Only
MC20B None Emulator
Use Only
MC24A None Emulator
Use Only
MC28A None Emulator
Use Only
MC28B None Emulator
Use Only
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Table 2. Ceramic Package Thermal Data (continued)
Typical
Thermal
Data
0;.(°C/
w) @
Package Type Mkt Dwg | JEDEC Spec FIoA\;\:—
Die Si_ze LEM 0;c
(Sa mils) | (Linear ccw)
Feet/Mi
nute)
0 225 500 1000
Ceramic Pin Grid Array (CPGA) U44A None 59048 54 31 22 18 5
uU68B MO-067-AB 14762 41 34 30 25 7
u68C MO-066-AC 14762 45 36 32 27 7
u68D None 14762 40 31 27 22 6
UGBE MO-066-AC 14762 43 35 31 26 7
U75A MO-066-AC 14762 41 32 27 22 3
U8B4A MO-066-AC 48400 32 22 18 16 5
us4aB MO-067-AB 14762 43 33 28 22 6
us4ac MO-066-AE 59048 30 17 13 11 2
U99A MO-066-AG 59048 30 17 13 11 2
U100A MO-066-AE Data Not
Available
at This
Time
U109A MO-066-AE Data Not
Available
at This
Time
U120A None 59048 35 22 17 15 5
ui20C MO-066-AE 59048 35 22 17 15 5
U124A MO-066-AG 59049 38 25 19 16 5
U132A MO-066-AF 25000 32 22 18 15 3
U132B MO-066-AF Data Not
Available
at This
Time
U144A MO-067-AG 67600 28 20 16 14
U156A MO-066-AG 59048 27 15 12 10
u156B MO-066-AG  Data Not
Available
at This
Time
U169A MO-067-AJ 132858 20 12 1
U173A MO-066-AH 212000 21 12 7 1.2
U175A MO-067-AH 21200 21 12 7 1.2
U180A MO-067-AG 132900 29 18 14 11 3
U223A MO-067-AM 369050 16 9 6 5 1.2
U224A MO-067-AL 122500 29 18 14 11 3
U257A MO-066-AM Data Not
Available
at This
Time
U259A MO-067-AL Data Not
Available
at This
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Table 2. Ceramic| Package Thermal Data (continued)
Typical
Thermal
Data
0,,(°C/
W) @
Package Type Mkt Dwg | JEDEC Spec FIoA\;\:—
Die Si_ze LEM 0;c
(Sg mils) (Linear (°C/w)
Feet/Mi
nute)
0 225 500 1000
Time
U299A MO-067-AM | Data Not
Available
at This
Time
U301A MO-067-AM 160000 19 14 11 10 1
U303A MO-067-AM 160000 19 14 11 10 1
U323A None 160000 19 14 11 10 1
Cerpack W10A MO-003-AG 4000 208 156 127 102 19
W14B MO-004-AF 6900 141 109 91 76 14
w14C None 4000 208 156 127 102 19
W16A MO-092-AC 6900 141 109 91 76 14
W20A None 10000 115 90 75 65 13
w24C MO-019-AC 17800 85 60 50 45 10
W28A MO-019-AB 17800 80 55 45 40
WA28D MO-019 17800 80 55 45 40 9
Cerquad W24B None 17800 92 69 59 51 11
W56B None 34189 50 39 32 25 7
W64A None 34189 50 39 32 25 7
W68A None 132858 41 32 26 20 6
W84A None 132858 36 28 24 18 6
Cerquad, EIAJ WAB0A None Data Not
Available
at This
Time
WAB80AQ | None Data Not
Available
at This
Time
W120A None 132858 34 26 23 18 6
W144A None 132858 32 25 22 18 5
W144B None 132858 32 25 22 18 5
W160A None 132858 30 23 20 17 5
W208A None 132858 27 21 19 15 4
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Table 3. Metal Can Package Dimensional Data
Body Size Lead Frame Board Area
Package Type Mkt Dwg | JEDEC Spec \[\lj\g?ﬁ Il:lg?ng MEl Pitch (’;}"ﬁ?é-) (’;}"ﬁ?é-)
(mils) | (mils) (mils) 1 “ixy )
Transistor Outline (TO-5) HO6C TO-99 360Dl KOVAR 200PC | 380Dl
HO8A MO-006-AH 360Dl KOVAR 230PC | 380Dl
HO8C TO-99 360Dl KOVAR 200PC | 380Dl
H10C TO-100 360Dl KOVAR 230PC | 380Dl
Transistor Outline (TO-18) HO3C TO-18 212Dl KOVAR 100PC | 230Dl
Transistor Outline (TO-39) HO3A TO-205-AG 360Dl KOVAR 200PC | 380Dl
HO3B TO-39 360Dl KOVAR 200PC | 380Dl
HAO4E TO-205-AG 360Dl KOVAR 200PC | 380Dl
Transistor Outline (TO-46) HO2A TO-46 212Dl KOVAR 100PC | 230Dl
HO3H TO-46 212Dl KOVAR 100PC | 230Dl
HO4A TO-46 212Dl KOVAR 100PC | 230Dl
HO04D None 212Dl KOVAR 100PC | 230Dl
Transistor Outline (TO-52) HO03J TO-52 212Dl KOVAR 100PC | 230Dl
Transistor Outline (TO-72) Ho4C TO-72 212Dl KOVAR 100PC | 230Dl
Transistor Outline (TO-3) KO02A TO-3 1020 1550 A-42 430 1040 1570
K02B TO-3 1050 1550 A-42 430 1070 1570
K0o2C TO-3 1050 1550 A-42 430 1070 1570
KCO02A None 1050 1550 A-42 470PC | 1070 1570
KO4A None 1050 1550 A-42 470PC | 1070 1570
KA04B None 1050 1550 A-42 500PC | 1070 1570
KO8A MO-097 1050 1550 A-42 600PC | 1070 1570
KA15A TO-3 1050 1550 A-42 430 1070 1570
Table 4. Metal Can Package Thermal Data
Typical
Thermal
Data
8,,(°C/
w) @
Package Type Mkt Dwg | JEDEC Spec FIoA\j\:—
Die Size LEM 0,c
(Sa mils) | (Linear (ccw)
Feet/Mi
nute)
0 225 500 1000
TO-5 Ho6C 70-99 300 220 160 130 110 60
HO8A MO-006-AH 300 220 160 130 110 60
Ho8C TO-99 300 220 160 130 110 60
H10C TO-100 300 220 160 130 110 60
TO-18 HO3C TO-18 300 220 160 130 110 60
TO-39 HO3A TO-205-AG 300 220 160 130 110 60
HO3B TO-39 300 220 160 130 110 60
HAO4E TO-205-AG 300 220 160 130 110 60

@ Packages are board mounted with 1W of power applied.A-42—Alloy42A-52—Alloy52
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Table 4. Metal Can Package Thermal Data (continued)
Typical
Thermal
Data
0,,(°C/
W) @
Package Type Mkt Dwg | JEDEC Spec FIoA\j\:—
Die Size LEM 0,c
(Sa mils) | (Linear ccw)
Feet/Mi
nute)
0 225 500 1000
TO-46 HO2A TO-46 300 220 160 130 110 60
HO3H TO-46 300 220 160 130 110 60
HO4A TO-46 300 220 160 130 110 60
HO4D None 300 220 160 130 110 60
TO-52 HO3J TO-52 300 220 160 130 110 60
TO-72 HOo4C TO-72 300 220 160 130 110 60
TO-3 K02A TO-03 5000 35 23 18 14 2
K02B TO-03 5000 35 23 18 14 2
K02C TO-03 5000 35 23 18 14 2
KO4A None 5000 35 23 18 14 2
KA04B None 5000 35 23 18 14 2
KO8A None 5000 35 23 18 14 2
KA15A MO-097 5000 35 23 18 14 2
KC02A TO-3 5000 35 23 18 14 2
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation —www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video
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