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Tape and Reel Packaging Standards

In Brief ...

This booklet has been offered to assist those looking
to coordinate packaging specifications with assembly
line requirements. Additionally, dimensional and
ordering information is supplied for those discrete
devices that take the form of axial-leaded parts.
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Tape and Reel Packaging Standards

Embossed Tape and Reel is used to facilitate automatic pick and place equipment feed requirements. The tape is used as the

shipping container for various products and requires a minimum of handling. The antistatic/conductive tape provides a secure
cavity for the product when sealed with the “peel-back” cover tape.

Two Plastic(*) Reel Sizes Available (77 and 13”) (*)Except for Axial devices

Used for Automatic Pick and Place Feed Systems

Minimizes Product Handling

EIA 481, -1, -2 Series

DFN/QEFN covers all other Thickness Designators for these packages; i.e. WDFN, UDFN, XDFN, etc.

“W” suffix on any DFN/QFN package indicates the wettable flank option.

8 mm Tape: 6-Bump, 9-Bump, 10-Bump, MicroLeadless ™, ChipFET, DFN/QFN packages < 3.3x3.3, DSN,
Flip—Chip, SOD-123, SC-59, SC-70, SC-74, SC-74A, SC-75, SC-82, SC-82AB, SC-88, SC-88A, SC-89,
SOD-123, SOD-323, SOD-523, SOD-723, SOD-923, SOT-143, SOT-23, SOT-23L, SOT-323, SOT-353,
SOT-553/563, SOT-723, SOT-883, SOT-1123, TSOP-5, TSOP-6, US8, WLCSP-4, WLCSP-5, XDFN2, X3DFN,
XLLGA

12 mm Tape: DFN/QFN packages > 3.3x3.3 and < 7x7, FCBGA-16, Micro10, Micro8 ™, PowerFLEX ™,
POWERMITE™, QSOP-16, SMA, SMB, SO-8 (SOIC 8), SOT-223, SOT-89, SSOP-8, TSSOP-8, TSSOP-10,
TSSOP-14, TSSOP-16

16 mm Tape: DFN/QFN packages > 7x7, DPAK, FCBGA-16, PLCC-20, QSOP-24, SMC, SO-14 (SOIC 14), SO-16
(SOIC 16), SO-16 Wide (SOIC 16W), SOIC-EIAIJS, SOIC-EIAJ14, SOIC-EIAJ16, SOP-16, SSOP-14 Wide,
SSOP36-EP, TQFP-32, TSSOP-20

24 mm Tape: D?PAK, FCBGA-81, LQFP-52, LQFP-64, PLCC-28, SO-18 Wide (SOIC 18W), SO-20 Wide (SOIC
20W), SO-24 Wide (SOIC 24W), SOEIAJ-20, SSOP36-EP (Non-standard), TQFP-52, TQFP-64, TSSOP-48

® 32 mm Tape: PLCC-44, PLCC-52, SO-28L Wide (SOIC 28W), SO-28 Wide (SOIC 28W), SO-32 Wide (SOIC 32W),
® 44 mm Tape: PLCC-98, PLCC-84

For Leadless Package Pin 1 Orientation, please see Figure 47 (Effective January 2007).

Use the standard device title and add the required suffix as listed in the option table on the following page. Note that the

individual reels have a finite number of devices depending on the type of product contained in the tape. Also note the minimum
lot size is one full reel for each line item, and orders are required to be in increments of the single reel quantity.

www.onsemi.com
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Embossed Tape and Reel Ordering Information

Tape Pitch mm Reel Size Devices Per Fi Page
Package Width (Dimension P4) : Reel and Min Tape and Reel Suffix Ng Ng
mm (inch) (mm) [ (in) | Order Quantity
6-Bump 8 4.0+0.1(0.158+0.004) | 178 | 7 3,000 T1 - TMOS 9 21
(1.489x0.989) D01 UASG U :
9-Bump
(1.489%1.489) 8 40+0.1(0.158+0.004) | 178 | 7 3,000 T1 - TMOS 9 21
10-Bump 4.0+ 0.1 (0.158 £ 0.004) 178 7 3,000 T1 - Discrete 9 21
Axial Leaded See Axial Leaded package standards beginning on page 35
ChipFET 8 4.0+ 0.1 (0.158 £ 0.004) 178 7 3,000 T1 - TMOS 19 22
CPH3 8 4.0+ 0.1 (0.158 £ 0.004) 178 7 3,000 T1 15 22
CPH4 8 4.0+ 0.1 (0.158 £ 0.004) 178 7 3,000 T1 18 22
CPH5 8 4.0+ 0.1 (0.158 £ 0.004) 178 7 3,000 T1 18 22
CPH6 8 4.0+ 0.1 (0.158 £ 0.004) 178 7 3,000 T1,T2 26 24
CWDFN4 12 8.0+ 0.1 (0.315+ 0.004) 330 13 3,000 TR 43 26
DFN/QFN <
1.9x1.6x0.9 8 40+0.1(0.157£0.004) | 330 | 13 8000 N/A 42 | 42
DEN/QFN < 8 | 20+0.1(0079+0004) | 178 | 7 |See Data Sheet | Various 42-47 | 26,27
WDFN/QFN 12 4.0+ 0.1 (0.158 £ 0.004) 330 13 3,000 TW 42 26
2.5x4.5mm 12 8.0+ 0.1 (0.315 £ 0.004) 330 13 3,000/5,000 TW
DFN/QFN < 8 4.0+ 0.1 (0.158 + 0.004) 178 7 | See Data Sheet | See Data Sheet 42-47 | 2627
3.3x3.3mm 8 4.0+ 0.1 (0.158 + 0.004) 330 13 | See Data Sheet | See Data Sheet ’
DFNQAFN= 4< | 12 | 80+01(0315:0004) | 178 | 7 |See DataSheet |See Data Sheet 4247 | 26,27
Z57mm = 12 8.0+ 0.1 (0.315 £ 0.004) 330 13 | See Data Sheet | See Data Sheet B ’
DFN/QFN 6x6mm 12 16.0 £ 0.1 (0.630 * 0.004) 330 | 13 2,500 TX 42-47 | 26,27
12 16.0 £ 0.1 (0.630 = 0.004) 178 7 | See Data Sheet | See Data Sheet
DEN/QFN7x7mm | 45 | 4610+ 0.1 (0.630+0.004) | 330 | 13 | See Data Sheet | See Data Sheet 42-47 | 26,27
16 12.0£ 0.1 (0.471 £ 0.004) 178 7 See Data Sheet | See Data Sheet
DEN/QFN 9x9mm | 45 | 4570+ 01 (0.471+0.004) | 330 | 13 | See Data Sheet | See Data Sheet 42-47 | 26,27
DFN/QFN 16 16.0 £ 0.1 (0.630 = 0.004) 178 7 | See Data Sheet | See Data Sheet 42-47 | 2627
10x10mm 16 16.0 + 0.1 (0.630 + 0.004) 330 13 | See Data Sheet | See Data Sheet B ’
DFN/QFN 16 16.0 £ 0.1 (0.630 = 0.004) 178 7 | See Data Sheet | See Data Sheet 42-47 | 2627
10.5x10.5mm 16 16.0 £ 0.1 (0.630 + 0.004) 330 13 | See Data Sheet | See Data Sheet B ’
DO-41 79 5.08 £ 0.508 356 14 5,000 RL - Discrete N/A 40
R4 Analog
2
D2PAK 3 Lead 24 | 16.0+0.1(0.630+£0.004) | 330 | 13 800 T4 - Discrete 1 20
R4 - Analog
2
D“PAK 5 Lead 24 16.0 £ 0.1 (0.630 + 0.004) 330 13 800 T4 _ Discrete 1 20
D2PAK 7 Lead 24 16.0 + 0.1 (0.630 + 0.004) 330 13 750 R7 - Analog 1 20
DPAK (Single RL - Discrete
Gauge) 16 12.0+0.1 (0.471+0.004) | 330 | 13 1,800 (Refer to datasheet) 4 20
. T4, T5 - Discrete
DPAK (Single !
Gauge/Dual 16 | 80+0.1(0.315+0004) | 330 | 13 2,500 (Refer to datasheet) 2,3 | 20
Gauge) RK, T5 - Analog
9 (Refer to datasheet)
DPAK (TP-FA) 16 8.0+ 0.1 (0.315 + 0.004) 178 7 700 T4 3 20
DPAK (Single
Gauge) 16 8.0+ 0.1 (0.315 + 0.004) 330 13 3,000 T4 3 20
DSN 8 2.0£0.05 (0.079 + 0.002) 178 7 5,000 T5 - Discrete 8 21
FCBGA-16 12 8.0+ 0.1 (0.315 + 0.004) 330 13 2,500/500 R2 - Clock & Data Mgmt 41 26
FCBGA-49 16 12.0 £ 0.1 (0.471 £ 0.004) 330 13 2,000/500 R2 - Clock & Data Mgmt 41 26
FCBGA-81 24 12.0 £ 0.1 (0.471 £ 0.004) 330 13 1,500/500 R2 - Clock & Data Mgmt 41 26
Flip-Chip 8 4.0+0.1 (0.157 £ 0.004) 178 | 7 3,000 T1 - Discrete NA | NA
LFBGA 5x5 12 8.0+ 0.1 (0.315 + 0.004) 330 13 5000 N/A 41 26
VFBGA 5x5 12 8.0+ 0.1 (0.315 + 0.004) 330 13 5000 N/A 41 26
LGA17 5.97x3.43 12 8.0 £ 0.1 (0.315 +0.004) 178 7 250 XTP 42 26
LFPAK 5x6 12 8.0+ 0.1 (0.315 + 0.004) 330 13 3,000 T™W 38 25
LQFP - 48 16 12.0 £ 0.1 (0.471 £ 0.004) 330 13 2,000 R48 - Analog 10 21
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Embossed Tape and Reel Ordering Information

Tgpe _Pitch _mm Reel Size Devices Pe.r Fig Page
Package Width (Dimension P4) : Reel and Min Tape and Reel Suffix No No
mm (inch) (mm) [ (in) | Order Quantity

LQFP_32 16 | 12001 (0.471£0.004) | 330 | 13 | 18000r2000 |R2- Clock & DataMgmt | 10 | 21
LQFP_52 24 | 16.0£0.1(0.630+0.004) | 330 | 13 1,500 R2 - Clock & Data Mgmt | 10 | 21
LQFP_64 24 | 16.0£0.1(0.630+0.004) | 330 | 13 1,500 R2 - Clock & Data Mgmt | 10 | 21
Micro10 12 | 80+0.1(0315£0004 | 330 | 13 4,000 R2 - Analog, Discrete 6 20
Microg™ 12 | 80+0.1(0315£0004 | 330 | 13 2,500 R2, T - Analog 6 20
Micro8 12 | 80+0.1(0315£0004 | 330 | 13 2,000 R2 _ Analog, Discrete 6 20
PLCC—20 16 | 12001 (0.471£0.004) | 330 | 13 1,000 R2 - Clock & Data Mgmt | 11| 21
PLCC—28 24 | 16.0+01(0.630+0004 | 330 | 13 500 R2 - Clock & Data Mgmt | 11| 21
PLCC-44 32 | 24.0+0.1(0.942+0.004) | 330 | 13 500 “RAér;]t?L?rfglg‘gData 11 21
PLCC—44 32 | 240+01(0942£0004) | 330 | 13 500 Ra4 — Analog 1| 2
PLCC-52 32 | 240+0.1(0942+0004) | 330 | 13 500 Mo s Data 1| 2f
PLCC-68 44 | 320+0.1(1256+0004) | 330 | 13 250 Mo s Data 1 | 2f
PLCC-84 44 | 36.0+0.1(1.418+0004) | 330 | 13 250 Mo s & Deta 1| 2f
PowerFLEX ™ 12 | 24.0+01(0.942£0004) | 330 | 13 2,000 R7 - Analog 1 20
POWERMITE® 12 | 40+01(0157£0004) | 178 | 7 3,000 T1, TR7 - Discrete 24 | 23
POWERMITE 12 | 40+01(0157+0004) | 330 | 13 12,000 T3, TR13 - Discrete 22 | 23
QFN 13x10mm 24 | 12.0£01 (0.471£0.004) | 330 | 13 3,000 X 43 | 26
SC-59 8 4001 (0157£0.004) | 178 | 7 3,000 T1, T2 - Discrete 5 | 22
SC_59 8 4001 (0.157£0.004) | 330 | 13 10,000 T3 _ Discrete 5 | 22
SC-70 8 4001 (01570004 | 178 | 7 3,000 T1 - Discrete 5 | 22
SC-70 8 4001 (0.157£0.004) | 330 | 13 10,000 T3 - Discrete 5 | 22
SC—70FL 8 40+01(0.157£0004) | 178 | 7 3,000 i 5 | 22
SC-705 Lead 8 40+01(0.157£0004) | 178 | 7 3,000 T1 - Analog 17 | 22
SC-70 6 Lead 8 40+01(0.157£0.004) | 178 | 7 3,000 T1 - Analog 26 | 24
SC-70 6 Lead 8 40+01(0.157+0.004) | 330 | 13 10,000 T3 - Analog 26 | 24
SC-74 8 40+01(0.157£0004) | 178 | 7 3,000 T1 - Discrete 6 | 22
SC—74A 8 40+01(0.157£0.004) | 178 | 7 3,000 T1 - Discrete 14 | 22
SC-75 8 40+01(0.157£0004) | 178 | 7 3,000 T1 - Discrete 5 | 22
SC-82 8 40+01(0.157£0.004) | 178 | 7 3,000 TR - Analog 12 | 22
SC-82AB 8 40+01(0.157£0.004) | 178 | 7 3,000 T1 - Analog, Discrete 12 | 22
SC—82FL 8 40+01(0.157£0.004) | 178 | 7 3,000 i 13 | 22
SC-88 8 40+01(0.157+0.004) | 330 | 13 10,000 T3 - Discrete 26 | 24
SC-88 8 40+01(0157+0.004) | 178 | 7 3,000 iy '_Tin‘aﬁ)'gscrete 26 | 24
SC—88FL 8 40+01(0.157£0.004) | 178 | 7 3,000 i 26 | 24
SC—88A 8 40+01(0.157£0.004) | 178 | 7 3,000 T1, T2 - Discrete 17 | 22
SC-88A 8 40+01(0.157+0.004) | 330 | 13 10,000 T3, T4 - Discrete 17 | 22
SC—88AFL 8 40+01 (01570004 | 178 | 7 3,000 i 7 | 22
SC-89 8 40+01(0.157£0.004) | 178 | 7 3,000 T1 - Discrete 5 | 22
SC-89 8 40+01(0.1570.004) | 330 | 13 10,000 T3 - Discrete 5 | 22
SIP16 3.12x4.57 12 | 800103150008 | 178 | 7 250 T 45 | 26
SIP19 5.25x2.90 12 | 80+0.1(0315£0004) | 178 | 7 250 45 | 26
SIP21 3.10%5.08 12 | 8001031500048 | 178 | 7 250 T 45 | 26
SIP25 5.50x3.18 12 | 800103150008 | 178 | 7 250 T 45 | 26
SIP25 5.72x3.18 12 | 800103150004 | 178 | 7 250 T a5 | 26
SIP32 3.68x6.35 12 | 800103150008 | 178 | 7 250 T 45 | 26
SIP33 3.10x4.75 12 | 800103150004 | 178 | 7 250 a5 | 26
SIP49 3.94x7.39 6 | 800103150004 | 178 | 7 250 45 | 26

www.onsemi.com
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Embossed Tape and Reel Ordering Information

Tape Pitch mm Reel Size Devices Per Fi Page
Package Width (Dimension P4) : Reel and Min Tape and Reel Suffix Ng Ng
mm (inch) (mm) [ (in) | Order Quantity

SIP50 4.064x3.81 12 8.0 £ 0.1 (0.315 + 0.004) 330 13 1,000 45 26

SIP51 8x6 16 12.0 £ 0.1 (0.471 £ 0.004) 560 | 22 3,000 N/A 46 26

SIP57 6.80x3.94 16 8.0 £ 0.1 (0.315 + 0.004) 178 7 250 45 26

SIP58 5.85x4.75 12 8.0 £ 0.1 (0.315 + 0.004) 178 7 1,000 45 26

SIP59 4.14x3.18 12 8.0+ 0.1 (0.315 £ 0.004) 178 7 250 45 26

SMA 12 4.0+ 0.1 (0.157 £ 0.004) 178 7 1,500 T1 - Discrete 25 23

SMA 12 4.0+0.1 (0.157 £ 0.004) 330 13 5,000 T3 - Discrete 25 23

SMB 12 8.0 £ 0.1 (0.315 + 0.004) 178 7 1,000 T1 - Discrete 25 23

SMB 12 8.0 £ 0.1 (0.315 + 0.004) 330 13 2,500 T3 - Discrete 25 23

SMC 16 8.0+0.1 (0.315£0.004) 330 13 2,500 T3 - Discrete 25 23

SO-8 (SOIC 8) 12 8.0+0.1 (0.315+0.004) 330 13 2,500/3,000 |R8 - Analog E.G.* 6 20
R2 - TMOS, Analog,

SO-8 (SOIC 8) 12 8.0 £0.1 (0.315 + 0.004) 330 13 2,500/3,000 | Gjock & Data Mgmt 6 20

SO-8 (SOIC 8) 12 8.0 £0.1 (0.315 + 0.004) 330 13 2,500/3,000 |T3-EEPROM 6 20

SO-10 (SOIC 10) 12 8.0 £0.1 (0.315 + 0.004) 330 13 2,500 R2 - Analog 6 20

SO-14 (SOIC 14) 16 8.0 £0.1 (0.315 + 0.004) 330 13 3,000 R14 - Analog E.G.* 6 20
R2 - Clock & Data

SO-14 (SOIC 14) 16 8.0 £0.1 (0.315 + 0.004) 330 13 3,000 Mgmt, Logic, Analog 6 20
R2 - Clock & Data

SO-16 (SOIC 16) 16 8.0+0.1 (0.315+0.004) 330 13 3,000 Mgmt, Logic, Analog 20

SO-16 (SOIC 16) 16 8.0 £ 0.1 (0.315 + 0.004) 330 13 3,000 R16 - Analog E.G.* 20

SO-16 Wide R2 - Clock & Data

(SOIC 16W) 16 8.0 £0.1 (0.315 + 0.004) 330 13 1,500 Mgmt, Logic, Analog 6 20

SO-16 Wide

(SOIC 16W) 16 8.0 £0.1 (0.315 + 0.004) 330 13 1,500 R16 - Analog E.G.* 6 20

SO-18 Wide

(SOIC 18W) 24 12.0 £ 0.1 (0.471 £ 0.004) 330 13 1,000 R2 - Clock & Data Mgmt 6 20

SO-18 Wide

(SOIC 18W) 24 12.0 £ 0.1 (0.471 £ 0.004) 330 13 1,000 R18 - Analog E.G.* 6 20

SO-20 Wide R2 - Analog, Clock &

(SOIC 20W) 24 12.0 £ 0.1 (0.471 £ 0.004) 330 13 1,500 Data Mgmt 6 20

SO-20 Wide

(SOIC 20W) 24 12.0 £ 0.1 (0.471 £ 0.004) 330 13 1,500 R20 - Analog E.G.* 6 20

S0O-24 Wide R2 - Analog, Clock &

(SOIC 24W) 24 12.0 £ 0.1 (0.471 £ 0.004) 330 13 1,500 Data Mgmt 6 20

S0O-24 Wide

(SOIC 24W) 24 12.0 £ 0.1 (0.471 £ 0.004) 330 13 1,500 R24 - Analog E.G.* 6 20

SO-28 Wide R2 - Analog, Clock &

(SOIC 28W) 24 12.0 £ 0.1 (0.471 £ 0.004) 330 13 1,000 Data Mgmt 5 20

SO-28L Wide

(SOIC 28W) 32 12.0 £ 0.1 (0.471 £ 0.004) 330 13 1,000 R3 - Analog 5 20

S0O-28 Wide

(SOIC 28W) 32 12.0 £ 0.1 (0.471 £ 0.004) 330 13 1,000 R28- Analog E.G.* 5 20

S0O-32 Wide

(SOIC 32W) 32 12.0 £ 0.1 (0.471 £ 0.004) 330 13 1,000 R32- Analog E.G.* 6 20

SOIC NB 8/10 178 7 2,500 R1 6 20

(SOIC8/SONBS) 12 8.0 £0.1 (0.315 £ 0.004)

(SOIC10/SONB10) 330 13 2,500 R2 6 20

SOIC-EIAJ8 16 12.0 £ 0.1 (0.471 £ 0.004) 330 13 2,000 T2 - EEPROM 6 20

SOIC-EIAJ14 16 12.0 £0.1 (0.471 £ 0.004) 330 13 2,000 EL - Logic 6 20

SOIC-EIAJ16 16 12.0 £0.1 (0.471 £ 0.004) 330 13 2,000 EL - Logic 6 20

SOIC-EIAJ20 24 12.0 £ 0.1 (0.471 £ 0.004) 330 13 2,000 EL - Logic 6 20

SOD-123 8 4.0+0.1 (0.157 £0.004) 178 7 3,000 T1, T2 - Discrete 30 24

SOD-123 8 4.0+0.1 (0.157 £ 0.004) 330 13 10,000 T3 - Discrete 30 24

SOD-323 8 4.0+0.1 (0.157 £ 0.004) 178 7 3,000 T1 - Discrete 30 24

SOD-323 8 4.0+0.1 (0.157 £ 0.004) 330 13 10,000 T3 - Discrete 30 24

www.onsemi.com
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Embossed Tape and Reel Ordering Information

Tgpe _Pitch _mm Reel Size Devices Pe.r Fig Page
Package Width (Dimension P4) : Reel and Min Tape and Reel Suffix No No
mm (inch) (mm) [ (in) | Order Quantity
SOD-523 8 40+01(0.157£0004) | 178 | 7 3,000 T1 - Discrete 3 | 25
SOD-523 8 | 20+005(00790002) | 178 | 7 8,000 T5 - Discrete 3B | 25
SOD-723 8 | 20+005(0079+0002) | 178 | 7 8,000 T5 - Discrete 34 | 25
SOD-923 8 | 20+005(0079+0002) | 178 | 7 8,000 T5 - Discrete 3 | 25
SON-6 8 40+01(0.157£0004) | 178 | 7 3,000 T1 - Analog 31 | 24
SON-8 8 40+01(0.157£0004) | 178 | 7 3,000 T1 - Analog NA | NA
SOP-16 16 | 80+01(0315+0004) | 330 | 13 2,500 R2 - Analog 6 20
SOT-143 8 40+01 (01570004 | 330 | 13 10,000 T3, T4 - Discrete 29 | 24
SOT-143 8 40401 (0.157+0.004) | 178 | 7 3,000 LAY Xﬁ%\%'gscrete 29 | 24
SOT-223 12 | 80+01(0315+0004) | 178 | 7 1,000 T1 - Discrete, Analog 3% | 25
SOT-223 12 | 80+01(0315+0004) | 330 | 13 2,500 R3or T3 - AnalogEG* | 35 | 25
SOT-223 12 | 80+0.1(0315+0004) | 330 | 13 4000 [137 pecrete, TMOS 3 | 25
SOT-23 8 | 40+0.1(0.157£0004 | 178 | 7 3,000 TR TT Arsiog 15 | 22
SOT-23 8 40+01(0.157+0.004) | 330 | 13 10,000 T3 - Discrete 5 | 22
SOT-235 Lead 8 40+01(0.157£0004) | 178 | 7 3,000 T1, TR, T - Analog 14 | 22
SOT-23 6 Lead 8 40+01(0.157£0.004) | 178 | 7 3,000 T1, R1 - Analog 6 | 22
SOT-23L 8 40+01(0.157£0004) | 178 | 7 4,000 R2- Analog 15 | 22
SOT-28FL 8 40+01(0.157£0004) | 178 | 7 3,000 T 37 | 25
SOT-323 8 40+01(0.157£0004) | 178 | 7 3,000 T1 - Discrete 5 | 22
SOT-323 8 40+01(0.157+0.004) | 330 | 13 10,000 T3 - Discrete 15 | 22
SOT-353 8 40+01(0.157£0004) | 178 | 7 3,000 T1, T2 - Discrete 17 | 22
SOT-353 8 40+01(0.157+0.004) | 330 | 13 10,000 T3, T4 - Discrete 17 | 22
SOT-383FL 8 40+01(0.157£0.004) | 178 | 7 3,000 T 37 | 25
SOT-553/563 8 40+01(0.157£0.004) | 178 | 7 4,000 T1 - Discrete, Logic 2021 | 23
SOT-553/563 8 40+0.1(0.157+0.004) | 178 | 7 4,000 Xﬁeiog'screte’ Logic, 2021 | 23
SOT-553/563 8 40+01(0.157£0004) | 178 | 7 5,000 T3 - Discrete 2021 | 23
SOT-553/563 8 | 2.0+005(0079+0002) | 178 | 7 8,000 T5 - Discrete, Logic 2021 | 23
SOT-553/563 8 | 20+005(0079+0002) | 178 | 7 8,000 T6 - Discrete, Logic 2021 | 23
SOT-623 8 | 20+005(0079+0002) | 178 | 7 8,000 T3 5 | 22
SOT-723 8 40+01(0.157£0.004) | 178 | 7 4,000 T1 - Discrete 36 | 20
SOT-723 8 | 2.0+005(0079+0002) | 178 | 7 8,000 T5 - Discrete 36 | 20
12 | 80+0.1(0.315+0004) | 178 | 7 1,000 T1, R1 - Discrete

SOT-89 12 8.0+0.1 (0.315+£0.004) | 330 | 13 2,500 T1 - Analog 27 24
SOT-89 12 | 80+0.1(0315£0004) | 178 | 7 1,000 T2 27 | 24
SOT-883 8 20+0.1(0.158+0004) | 178 | 7 8,000 T5 - Discrete 7 21
SOT-953/963 8 | 2.0+005(0079+0002) | 178 | 7 8,000 T5 - Discrete, Logic 22,23 | 23
SOT-1123 8 20+0.1(0.158+0004) | 178 | 7 8,000 T5 - Discrete 32 | 24
SSOP-8 12 | 80+01(0315+0004) | 330 | 13 3,000 T1- Analog 6 20
SSOP-14 16 | 12001 (0.471£0004) | 330 | 13 2,000 R14 — Analog E.G* 6 20
SSOP-16 16 | 12001 (0.471+0004) | 330 | 13 2,000 R16 - Analog E.G.* 6 20
SSOP—20 16 | 12001 (04710004 | 330 | 13 2,000 R20 — Analog E.G.* 6 20
SSOP—24 NB 16 | 80+01(0315:0004) | 330 | 13 2,500 R2 - Analog 6 20
SSOP-24 Wide 16 | 12001 (0.471+0004) | 330 | 13 2,000 R24 — Analog E.G.* 6 20
SSOP-36 EP 16 | 12001 (04710004 | 330 | 13 1,500 R2 - Analog 6 20
SSOP-36 EP o4* | 12.0+01 (0.471+0.004) | 330 | 13 1,500 ﬁﬁgn’fggﬁgard) 6 20
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Embossed Tape and Reel Ordering Information

Tape Pitch mm Reel Size Devices Per Fi Page
Package Width (Dimension P4) : Reel and Min Tape and Reel Suffix Ng Ng
mm (inch) (mm) [ (in) | Order Quantity

TDFN4 8x8 16 12.0 £ 0.1 (0.471 £ 0.004) 330 13 3,000 TA, TW 42 26

TO-92 See TO-92 and other Axial Leaded package specifications beginning on page 35
R2 - Analog, Clock &

TQFP-32 16 12.0£ 0.1 (0.471 £ 0.004) 330 13 2,000 Data Mgmt 10 21

TQFP-52 24 16.0 £ 0.1 (0.630 = 0.004) 330 13 1,500 R2 - Clock & Data Mgmt 10 21

TQFP-64 24 16.0 £ 0.1 (0.630 + 0.004) 330 13 1,500 R2 - Clock & Data Mgmt 10 21
T1, T2 - Discrete

TSOP-5 8 4.0+ 0.1 (0.157 £ 0.004) 178 7 3,000 T1. T2, TR - Analog 14 22

TSOP-5 8 4.0+0.1 (0.157 £ 0.004) 330 13 10,000 T3 - Discrete 14 22
T1, T2 - Analog,

TSOP-6 8 4.0+0.1 (0.157 £ 0.004) 178 7 3,000 Discrete 16 22

TSOP-6 8 4.0+0.1 (0.157 £ 0.004) 330 13 10,000 T3 - Analog, Discrete 16 22

TSSOP-10 12 8.0 £ 0.1 (0.315 + 0.004) 330 13 2,500 R2 - Clock & Data Mgmt 6 20
R2 - Analog, Clock &

TSSOP-14 12 8.0 £0.1 (0.315 + 0.004) 330 13 2,500 Data Mgmt 6 20
R2 - Analog, Clock &

TSSOP-16 12 8.0 £0.1 (0.315 + 0.004) 330 13 2,500 Data Mgmt 6 20
R2 - Analog, Clock &

TSSOP-20 16 8.0 £ 0.1 (0.315 + 0.004) 330 13 2,500 Data Mgmt 6 20
R2 - Analog, Clock &

TSSOP-24 16 8.0 £0.1 (0.315 + 0.004) 330 13 2,500 Data Mgmt 6 20

TSSOP-48 24 12.0£ 0.1 (0.471 £ 0.004) 330 13 2,500 R2 - Clock & Data Mgmt 6 20
R2 - Analog, Clock &

TSSOP-8 12 8.0 £0.1 (0.315 + 0.004) 330 13 2,500 Data Mgmt 6 20

TSSOP-8 12 8.0 £0.1 (0.315 + 0.004) 330 13 4,000 R2 - Discrete, MOS 6 20

TSSOP-8 12 8.0 £0.1 (0.315 + 0.004) 330 13 3,000 R3 - Discrete, MOS 6 20

uSs 8 4.0+0.1 (0.157 £ 0.004) 178 7 3,000 US - Logic 28 24

ULLGA6 8 4.0+ 0.1 (0.157 £ 0.004) 178 7 3,000 TA/TC 47 27

ULLGAS8 8 4.0 £0.1 (0.157 £ 0.004) 178 7 3,000 TA/TC 47 27

WLCSP (EFCP)

1.01x1.01mm 8 2.0 £ 0.05 (0.079 + 0.002) 178 7 8000 TC 47 27

WLCSP (EFCP)

1.91x1.46mm

1.81x1.81Tmm

1.61x1.61mm 8 4.0 £0.1 (0.079 + 0.004) 178 7 5000 TC 47 27

1.46x1.46mm

1.26x1.26mm

2.7x1.81mm

WLCSP (EFCP)

3.05x1.77mm 8 4.0 £0.1 (0.079 = 0.004) 178 7 5000 TD 47 27

WLCSP (EFCP)

3.54x1.77mm 12 4.0 £0.1 (0.079 + 0.004) 178 7 5000 TD 47 27

WLCSP 3-Bump

0.940x0.772mm 8 4.0 £0.1 (0.157 £ 0.004) 178 7 4000 N/A 44 26

WLCSP 4-Bump

0.696x0.609mm 8 4.0 £0.1 (0.157 £ 0.004) 178 7 4000 N/A 44 26

WLCSP 4-Bump 8 4.0 £0.1 (0.157 £ 0.004) 178 7 5000 T2 44 26

0.640x0.640mm 8 2.0+ 0.1 (0.079 £ 0.004) 178 | 7 10000 T2 44 26

WLCSP 4-Bump

0.862x0.609mm 8 4.0 £0.1 (0.157 £ 0.004) 178 7 4000 N/A 44 26

WLCSP 4-Bump

0.964x0.609mm 8 4.0 £0.1 (0.157 + 0.004) 178 7 4000 N/A 44 26

WLCSP 4-Bump

1.009x0.609mm 8 4.0 £0.1 (0.157 + 0.004) 178 7 4000 N/A 44 26

WLCSP 6-Bump

0.99%0.65mm 8 2.0+ 0.1 (0.079 £ 0.004) 178 7 10000 T2 44 26

* Applies to Analog devices manufactured at the East Greenwich, Rhode Island, USA facility.
Please note, that if you're searching for exact package details within this document, make sure to use dash —
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Embossed Tape and Reel Ordering Information

Tape Pitch mm Reel Size Devices Per Fi Page
Package Width (Dimension P4) : Reel and Min Tape and Reel Suffix Ng Ng
mm (inch) (mm) [ (in) | Order Quantity
WLCSP 6-Bump
1.097x0.622mm 8 4.0+ 0.1 (0.157 £ 0.004) 178 7 4000 N/A 44 26
WLCSP 6-Bump
1.145x0.75mm 8 2.0£0.1 (0.079 + 0.004) 178 7 10000 T2 44 26
WLCSP 6-Bump
1.20x0.80mm 8 4.0+ 0.1 (0.157 £ 0.004) 178 7 5000 T2 44 26
WLCSP 6-Bump 8 4.0+0.1 (0.157 £ 0.004) 178 | 7 5000 T2 44 26
1.40x0.80mm 8 2.0+0.1(0.079+0.004) | 178 | 7 10000 T2 a4 %6
WLCSP 8-Bump
0.652x0.834mm 8 4.0+ 0.1 (0.157 £ 0.004) 178 7 4000 N/A 44 26
WLCSP 8-Bump
0.722x0.879mm 8 4.0+ 0.1 (0.157 £ 0.004) 178 7 4000 N/A 44 26
WLCSP 10-Bump
0.722x1.029mm 8 4.0+ 0.1 (0.157 £ 0.004) 178 7 4000 N/A 44 26
WLCSP 10-Bump
2.075x1.025mm 8 4.0+ 0.1 (0.157 £ 0.004) 178 7 5000 T2 44 26
WLCSP 12-Bump
0.652x1.134mm 8 4.0+ 0.1 (0.157 £ 0.004) 178 7 4000 N/A 44 26
WLCSP 12-Bump
0.722x1.179mm 8 4.0+ 0.1 (0.157 £ 0.004) 178 7 4000 N/A 44 26
WLCSP 12-Bump
1.578x1.025mm 8 4.0+ 0.1 (0.157 £ 0.004) 178 7 3000 N/A 44 26
WLCSP <
0.86x0.84mm 8 2.0£0.1 (0.079 £ 0.004) 178 7 5000 TR 42-47 | 26,27
Wk)%?fmgm 8 2.0+ 0.1 (0.079 £ 0.004) 178 7 See Data Sheet | Various 42-47 | 26,27
WLCSP51
2.323x2.364 12 8.0+ 0.1 (0.315 £ 0.004) 330 13 5,000 N/A 44 26
WLCSP87
2.643x3.053 12 8.0+ 0.1 (0.315 £ 0.004) 330 13 5,000 N/A 43 26
WLCSP < 8 4.0+ 0.1 (0.158 + 0.004) 178 7 | See Data Sheet | Various 42-47 | 2627
3.3x3.3mm 8 4.0+ 0.1 (0.158 + 0.004) 330 13 | See Data Sheet | Various B ’
WLCSP > .
12 8.0+ 0.1 (0.315 £ 0.004) 178 7 See Data Sheet | Various

$333mmand< | 13 | g0+01(0.315:0004) | 330 | 13 |See Data Sheet | Various 42-47 | 26,27
WLCSP > 7x7mm 12 16.0 + 0.1 (0.630 + 0.004) 178 7 See Data Sheet | Various 49-47 | 26.27
and < 8x8mm 12 16.0 + 0.1 (0.630 + 0.004) 330 13 | See Data Sheet | Various B ’
WLCSP>8x8mm | 46 | 12.0+0.1(0.471+0004) | 178 | 7 |See DataSheet | Various w047 | 2607
10.5x10.5mm 16 2.0+0.1 (0.471+0.004) | 330 | 13 | See Data Sheet | Various - ,
WLCSP 16 16.0 + 0.1 (0.630 + 0.004) 178 7 See Data Sheet | Various 4047 | 2697
>10.5x10.5mm 16 16.0 £ 0.1 (0.630 + 0.004) 330 13 | See Data Sheet | Various B ’
XDFN2 8 2.0+ 0.1 (0.158 £ 0.004) 178 7 8,000 T5 - Discrete 7 21
X3DFN .
<1.3x1.3mm 8 2.0+ 0.1 (0.158 £ 0.004) 178 7 10,000 T5 - Discrete 39 26
XDFN4 8 4.0+ 0.1 (0.158 £ 0.004) 178 7 3,000 TC, TB 40 26
XLLGA 8 2.0+ 0.1 (0.158 £ 0.004) 178 7 8,000 T5 - Discrete 40 26

* Applies to Analog devices manufactured at the East Greenwich, Rhode Island, USA facility.
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Former CMD Tape & Reel Standards, by Package

Former CMD Tape and Reel Standards by Package

Package Size Tape Quantity Orientation
Package (mm) Width Reel Diameter per Reel Po P4 Quadrant
CSP, 2-Bump 0.60 x 0.30 x 0.275 8 mm 178 mm (77) 15,000 4 mm 4 mm Top
CSP, 4-Bump 0.8x0.8x0.50 8 mm 178 mm (77) 10,000 4 mm 2mm B
CSP, 4-Bump 0.8x 0.8 x0.60 8 mm 178 mm (77) 5000 4 mm 4 mm B
CSP, 4-Bump 0.96 x 0.96 x 0.644 8 mm 178 mm (7”) 3500 4 mm 4 mm B
CSP, 4-Bump 0.96 x 0.96 x 0.65 8 mm 178 mm (77) 3500 4 mm 4 mm B
CSP, 5-Bump 1.05x0.76 x 0.615 8 mm 178 mm (7”) 3500 4 mm 4 mm B
CSP, 5-Bump 1.20 x 0.80 x 0.60 8 mm 178 mm (77) 5000 4 mm 4 mm B
CSP, 5-Bump 1.33 x 0.96 x 0.606 8 mm 178 mm (77) 3500 4 mm 4 mm A
CSP, 5-Bump 1.33x 0.96 x 0.644 8 mm 178 mm (77) 3500 4 mm 4 mm A
CSP, 5-Bump 1.41 x 0.93 x 0.606 8 mm 178 mm (7”) 3500 4 mm 4 mm A
CSP, 5-Bump 1.41 x 0.95 x 0.644 8 mm 178 mm (77) 3500 4 mm 4 mm A
CSP, 5-Bump 1.59 x 1.22 x 0.64 8 mm 178 mm (7”) 3500 4 mm 4 mm B
CSP, 6-Bump 1.46 x 0.96 x 0.644 8 mm 178 mm (77) 3500 4 mm 4 mm B
CSP, 6-Bump 1.72x1.22 x 0.64 8 mm 178 mm (77) 3500 4 mm 4 mm B
CSP, 6-Bump 1.804 x 1.154 x 0.644 8 mm 178 mm (77) 3500 4 mm 4 mm B
CSP, 8-Bump 1.16 x 1.16 x 0.60 8 mm 178 mm (77) 5000 4 mm 4 mm B
CSP, 8-Bump 1.20 x 1.20 x 0.60 8 mm 178 mm (7”) 5000 4 mm 4 mm B
CSP, 8-Bump 1.43 x 1.41 x 0.605 8 mm 178 mm (7”) 3500 4 mm 4 mm B
CSP, 8-Bump 1.60 x 1.60 x 0.65 8 mm 178 mm (7”) 5000 4 mm 4 mm B
CSP, 9-bump 2.470 x 0.970 x 0.606 8 mm 178 mm (77) 3500 4 mm 4 mm B
CSP, 9-bump 2.470 x 0.970 x 0.644 8 mm 178 mm (77) 3500 4 mm 4 mm B
CSP, 10-Bump 1.56 x 1.053 x 0.615 8 mm 178 mm (77) 3500 4 mm 4 mm B
CSP, 10-Bump 1.67x1.11 x 0.615 8 mm 178 mm (77) 3500 4 mm 4 mm B
CSP, 10-Bump 1.67x1.14x0.615 8 mm 178 mm (7”) 3500 4 mm 4 mm B
CSP, 10-Bump 1.96 x 1.33 x 0.606 8 mm 178 mm (77) 3500 4 mm 4 mm B
CSP, 10-Bump 1.96 x 1.33 x 0.644 8 mm 178 mm (77) 3500 4 mm 4 mm A
CSP, 10-Bump 2.46 x 0.96 x 0.644 8 mm 178 mm (77) 3500 4 mm 4 mm B
CSP, 10-Bump 3.104 x 1.154 x 0.682 8 mm 178 mm (77) 3500 4 mm 4 mm B
CSP, 11-Bump 1.46 x 1.96 x 0.65 8 mm 178 mm (77) 5000 4 mm 4 mm B
CSP, 11-Bump 2.05x1.44 x0.644 8 mm 178 mm (77) 3500 4 mm 4 mm B
CSP, 14-Bump 2.00x 1.10x 0.58 8 mm 178 mm (77) 3500 4 mm 4 mm B
CSP, 15-Bump 2.36 x 1.053 x 0.262 8 mm 178 mm (77) 3500 4 mm 4 mm B
CSP, 15-Bump 2.36 x 1.053 x 0.615 8 mm 178 mm (77) 3500 4 mm 4 mm B
CSP, 15-Bump 2.36 x 1.053 x 0.644 8 mm 178 mm (77) 3500 4 mm 4 mm B
CSP, 15-Bump 2.47 x1.11 x0.615 8 mm 178 mm (77) 3500 4 mm 4 mm B
CSP, 15-Bump 2.47x1.14x0.615 8 mm 178 mm (77) 3500 4 mm 4 mm B
CSP, 15-Bump 2.96 x 1.33 x 0.605 8 mm 178 mm (7”) 3500 4 mm 4 mm B
CSP, 15-Bump 2.96 x 1.33 x0.615 8 mm 178 mm (77) 3500 4 mm 4 mm B

For orientation and dimension standards, see diagrams on page 28.
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Former CMD Tape and Reel Standards by Package

Package Size Tape Quantity Orientation
Package (mm) Width Reel Diameter per Reel Po P4 Quadrant
CSP, 15-Bump 2.96 x 1.33 x 0.644 8 mm 178 mm (77) 3500 4 mm 4 mm B
CSP, 15-Bump 3.16 x 1.053 x 0.644 8 mm 178 mm (77) 3500 4 mm 4 mm B
CSP, 15-Bump 3.006 x 1.376 x 0.644 8 mm 178 mm (7”) 3500 4 mm 4 mm B
CSP, 15-Bump 3.01 x1.38 x 0.644 8 mm 178 mm (77) 3500 4 mm 4 mm B
CSP, 18-Bump 1.96 x 1.56 x 0.60 8 mm 178 mm (77) 5000 4 mm 4 mm B
CSP, 20-Bump 3.16 x 1.053 x 0.615 8 mm 178 mm (77) 3500 4 mm 4 mm B
CSP, 20-Bump 3.27x1.11 x0.615 12 mm 330 mm (13”) 3500 4 mm 4 mm B
CSP, 20-Bump 3.96 x 1.33 x 0.644 8 mm 178 mm (7”) 3500 4 mm 8 mm B
CSP, 20-Bump 3.96 x 1.586 x 0.640 12 mm 330 mm (13”) 3500 4 mm 4 mm B
CSP, 20-Bump 4.00 x 1.46 x 0.605 12 mm 330 mm (13”) 3500 4 mm 4 mm B
CSP, 20-Bump 4.00 x 1.46 x 0.606 12 mm 330 mm (13”) 3500 4 mm 8 mm B
CSP, 20-Bump 4.00 x 1.46 x 0.644 12 mm 330 mm (13”) 3500 4 mm 8 mm B
CSP, 20-Bump 4.006 x 1.376 x 0.644 12 mm 330 mm (13”) 3500 4 mm 4 mm B
CSP, 24-Bump 1.96 x 1.96 x 0.60 8 mm 178 mm (7”) 5000 4 mm 4 mm B
CSP, 24-Bump 2.06x2.06 x 0.6 8 mm 178 mm (77) 5000 4 mm 4 mm B
CSP, 24-Bump 2.60 x 2.60 x 0.65 8 mm 178 mm (77) 500 4 mm 4 mm B
CSP, 25-Bump 2.00 x 2.00 x 0.60 8 mm 178 mm (7”) 500 4 mm 4 mm B
CSP, 49-Bump 2.80 x 2.80 x 0.50 8 mm 178 mm (77) 500 4 mm 4 mm B
CSP, 49-Bump 2.80 x 2.80 x 0.60 8 mm 178 mm (77) 500 4 mm 4 mm B
MSOP-8 3.00 x 3.00 x 0.85 12 mm 330 mm (13”) 4000 4 mm 8 mm A
MSOP-10 3.00 x 3.00 x 0.85 12 mm 330 mm (13”) 4000 4 mm 8 mm A
QSOP-16 4.90 x 3.89 x 1.55 12 mm 330 mm (13”) 2500 4 mm 8 mm A
QSOP-24 8.65x3.90x 1.35 16 mm 178 mm (7”) 1000 4 mm 8 mm A
QSOP-24 8.65x3.90x 1.35 16 mm 330 mm (13”) 2500 4 mm 8 mm A
SC70-3 2.05x1.25x0.95 8 mm 178 mm (77) 3000 4 mm 4 mm C
SC70-5 2.05x1.25x0.95 8 mm 178 mm (77) 3000 4 mm 4 mm C
SC70-5 2.05x1.25x0.95 8 mm 178 mm (77) 3000 4 mm 4 mm C
SC70-6 2.05x1.25x0.95 8 mm 178 mm (7”) 3000 4 mm 4 mm C
SOD-882 1.00 x 0.60 x 0.50 8 mm 178 mm (77) 5000 4 mm 4 mm A
SOIC-8 490 x3.99 x 1.55 12 mm 330 mm (13”) 2500 4 mm 8 mm A
SOIC-8 490 x6.00 x 1.55 12 mm 330 mm (13”) 2500 4 mm 8 mm A
SOT143 2.92x2.37 x 1.01 8 mm 178 mm (77) 3000 4 mm 4 mm C
SOT143-4 2.92x2.37 x 1.01 8 mm 178 mm (77) 3000 4 mm 4 mm C
SOT23-3 2.92x2.37x1.01 8 mm 178 mm (77) 3000 4 mm 4 mm C
SOT23-5 292x2.79x1.24 8 mm 178 mm (77) 3000 4 mm 4 mm C
SOT23-6 2.90x2.80x 1.45 8 mm 178 mm (7”) 3000 4 mm 4 mm C
SOT-553 1.60 x 1.60 x 0.55 8 mm 178 mm (77) 5000 4 mm 4 mm C
SOT-563 1.60 x 1.60 x 0.55 8 mm 178 mm (77) 5000 4 mm 4 mm C
SOT-593 1.00 x 0.80 x 0.45 8 mm 178 mm (7”) 8000 4 mm 4 mm B
CUDFN-6 1.60 x 1.60 x 0.60 8 mm 178 mm (7”) 2500 4 mm 4 mm A

For orientation and dimension standards, see diagrams on page 28.
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Former CMD Tape and Reel Standards by Package

Package Size Tape Quantity Orientation
Package (mm) Width Reel Diameter per Reel Po P4 Quadrant
CUDFN-6 2.00 x 2.00 x 0.65 8 mm 178 mm (77) 2500 4 mm 4 mm A
TDFN-8 1.70x 1.35x 0.75 8 mm 178 mm (77) 3000 4 mm 4 mm A
TDFN-8 2.00x2.00 x 0.75 8 mm 178 mm (7”) 3000 4 mm 4 mm A
TDFN-8 3.00 x 3.00 x .075 12 mm 330 mm (13”) 3000 4 mm 8 mm A
TDFN-12 3.00x1.35x0.75 8 mm 178 mm (77) 3000 4 mm 4 mm A
TDFN-16 4.00x 1.60x0.75 12 mm 178 mm (77) 3000 4 mm 4 mm A
TDFN-16 4.00x1.70x0.75 12 mm 330 mm (13”) 3000 4 mm 8 mm A
TDFN-16 6.00 x 4.00 x 0.75 12 mm 330 mm (13”) 3000 4 mm 8 mm A
TSSOP-8 3.00x6.38x1.10 12 mm 330 mm (13”) 2500 4 mm 8 mm A
TSSOP-38 9.70 x 6.40 x 1.20 16 mm 330 mm (13”) 2500 4 mm 12 mm A
UDFN-6 1.25x1.0x0.50 8 mm 178 mm (77) 3000 4 mm 4 mm A
UDFN-8 1.70x 1.35 x 0.50 8 mm 178 mm (77) 3000 4 mm 4 mm A
UDFN-8 1.70x 1.35 x 0.50 8 mm 178 mm (77) 3000 4 mm 4 mm A
UDFN-8 2.00 x 2.00 x 0.55 8 mm 178 mm (7”) 3000 4 mm 4 mm A
UDFN-12 2.50 x 1.20 x 0.50 8 mm 178 mm (77) 3000 4 mm 4 mm A
UDFN-12 2.50 x 1.35 x 0.50 8 mm 178 mm (77) 3000 4 mm 4 mm A
UDFN-16 3.30x1.35x0.50 8 mm 178 mm (7”) 3000 4 mm 4 mm A
uUDFN-10 2.50 x 1.00 x 0.50 8 mm 178 mm (77) 3000 4 mm 4 mm A
X3DFN 0.62 x 0.62 x 0.32 8 mm 178 mm (77) 15,000 2mm 2mm Top

For orientation and dimension standards, see diagrams on page 28.
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Former Fairchild Tape & Reel Standards

Former Fairchild Tape and Reel Standards by Package

Case

Package Outline | FCS MOD Vz?g,j‘ P1 Oriepr':t'alion Re(fr'ms;;ze R‘:fr:csh')ze MPQ
Code
28 Lead TSSOP 948AA MTC28 16 mm 8 mm Top left 330 mm 13” 2500
ARUSM-313 / REFLECTIVE
RECTANGULAR SURFACE 100CY ARU313A 12 mm 8 mm Top right 178 mm 7 1000
MOUNT
AXIAL LEAD 017AG DO35A FQ’Q&?r?g 10000
AXIAL LEAD 017AH DO41A Fgglgi]r?g 3000
Axial Lead 017AF DO201A 64 mm 10 mm | Cathode reel 330 mm 13” 1250
AXIAL LEAD DO 204 017AJ DO15A 64 mm 5.0 mm | Not provided 330 mm 13” 4000
D2PAK-3 (TO-263, 3-LEAD) 418AJ TO263A02 24 mm 16 mm | Not Indicated 330 mm 13" 1600
D2PAKS (TO-263 3 LD) 418BF TO263C03 Tube Tube Tube Tube 800
D2PAK6 (TO-263 6 LD) 418AX TO263A06 24 mm 16 mm | Not Indicated 330 mm 13” 800
D2PAK7 (TO-263 7 LD) 418AZ TO263A08 24 mm 16 mm | Not Indicated 330 mm 13" 800
D2PAK?7 (TO-263 7 LD) 418AY TO263A07 24 mm 16 mm | Not Indicated 330 mm 13” 800
DFN6 2X2, 0.65P 506DQ MLPO6B 8 mm 4 mm Top left 178 mm 7 3000
DFN8 5.1x6.3, 1.27P 506DW PQFNO8P 12 mm 8 mm Top left 330 mm 13” 3000
DFN8 5x6, 1.27P 506DR MLPO8P 12 mm 8 mm Top left 330 mm 18" 3000
DPAKS3 369AK TO252D03 16 mm 8 mm 2500
DPAK3 (TO-252 3 LD) 369AS TO252A03 16 mm 8 mm Not Indicated 330 mm 13” 5000
DPAK5 369AL TO252B05 16 mm 2500
H-PSOF8L 11.68x9.90 100CU PSOFO08A 24 mm 12 mm Top right 330 mm 13" 2000
LGA16 3.3x3.3 715AC LGA16A 12 mm 8 mm Top left 330 mm 13" 3000
LQFP32, 7x7 561AB VBES32A 16 mm 16 mm Top left 330 mm 13” 2000
MFP4 2.5X4.4, 1.27P 100AL MFPO4A 12 mm 8 mm Bottom left 330 mm 13” 2500
MFP4 3.85X4.4, 2.54P 100AP MFP04C 12 mm 8 mm Bottom left 330 mm 13" 3000
MFP5 4.1X4.4, 2.54P 100AM MFPO5A 12 mm 8 mm Bottom left 330 mm 13" 2500
Micro 8 lead Surface Mount 846A-02 MUAOSA 12 mm 8 mm Top left 330 mm 13” 4000
MiniMELF / SOD-80 100AD SOD80A 8 mm 2500
MSOP10 846AP MUA10A 12 mm 8 mm Top left 330 mm 13" 4000
PDIP4 GW 709AH N04C 16 mm 12 mm Not sure 330 mm 13" 1000
PDIP4 GW 709AE SDIP04A 16 mm 12 mm Top right 330 mm 13" 1500
PDIP6 7.3x6.5, 2.54P 646CE NO6F 16 mm 12 mm | Not Indicated 330 mm 13” 1000
PDIP6 8.51x6.35, 2.54P 646BY N06C 24 mm 12 mm | Not Indicated 330 mm 13" 1000
PDIP7 MINUS PIN 6 GW 707AA | MLSOPO7A 16 mm 12 mm Top left 330 mm 13” 1000
PDIP8 GW 709AC NO8H 16 mm 12 mm | Not Indicated 330 mm 13" 1000
PDIP8 GW 709AF NO8K 16 mm 12 mm Top left 330 mm 13” 1000
PDIP8 GW 709AJ MLSOPO8A 16 mm 12 mm Bottom left 330 mm 13” 1000
PDIP8 GW 709AD NO8L 16 mm 12 mm Top Left 330 mm 13” 700
PLCC 2 LEAD 776AU | DCD192A | 8mm | 4mm TTO%pr'igﬁt 178 mm 7 3000
PLCC 2 LEAD 776AX | DCD02A | 12mm | 8mm Top left 178 mm 7 1000
Top right

PLCC 2 LEAD 776AY | DCD02B | 12mm | 8mm TE%F’F'&SEt 178 mm 7 1000
PQFN12 3.3X5, 0.65P 483BN PQFN12B 12 mm 8 mm Top Left 330 mm 13” 3000
PQFN22 4.5x3.5, 0.5P 483BU PQFN22A 12 mm 8 mm Top Right 330 mm 13” 3000
PQFN25 4x5, 0.5P 483BV PQFN25A 12 mm 8 mm Top Left 330 mm 13" 3000
PQFN27 12.9X12.9, 0.65P 483AD PQFN27A 24 mm 16 mm Bottom left 330 mm 13" 1000
PQFN31 5X5, 0.5P 483BQ PQFN31A 12 mm 8 mm Top Left 330 mm 13" 3000
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PQFN31 5X5, 0.5P 483BR | PQFN3IA | 12mm | 8mm Top Left 330 mm 13" 3000
PQFN34 5X5.5, 0.5P 483AM | PQFN34A | 12mm | 8mm Top Left 330 mm 13" 3000
PQFN36 6X7.5, 0.65P 483BB | PQFN36B | 16mm | 12mm |  Top Left 330 mm 13" 3000
PQFN39 5X6, 0.45P (SPS3) 483BF | PQFN39A | 12mm | 8mm | TopRight | 330 mm 137 3000
PQFN39 5X6, 0.45P (SPS4) 483BF | PQFN39A | 12mm | 8mm Top Left 330 mm 13" 3000
PQFN4 8X8, 2P 483AP | PQFNO4A | 16mm | 12mm | Top Left 330 mm 13" 3000
PQFN40 6X6, 0.5P 483AN | PQFN40A | 12mm | 8 mm Top Left 330 mm 13" 3000
PQFNG 2.05X2.05, 0.65P 483AV | PQFNOBA | 8mm | 4mm Top Left 178 mm 7 3000
PQFNS 3.3X3.3, 0.65P 483AK | PQFNOSB | 12mm | 8mm Top Left 330 mm 13" 3000
PQFNS 3.3X3.3, 0.65P 483AL | PQFNOBC | 12mm | 8mm Top Left 330 mm 13" 3000
PQFNS 3.3X3.3, 0.65P 483AW | PQFNOBH | 12mm | 8mm Top Left 330 mm 13" 3000
PQFNS 3.3X3.3, 0.65P 483AX | PQFNO8S | 12mm | 8mm Top Left 330 mm 13" 3000
PQFNS 3.3X3.3, 0.65P 483AY | PQFNOBX | 12mm | 8mm Top Left 330 mm 13" 3000
PQFNS 3.3X3.3, 0.65P 483AZ | PQFNOBG | 12mm | 8 mm Top Left 330 mm 13" 3000
PQFNS 3.3X3.3, 0.65P 483BP | PQFNOBL | 12mm | 8 mm Top Left 330 mm 13" 3000
PQFNS 3.3X5, 0.65P 483AU | PQFNOBN | 12mm | 8 mm Top Left 330 mm 13" 3000
PQFNS 5X6, 1.27P 483AT | PQFNO8BQ | 12mm | 8mm Top Left 330 mm 13" 3000
PQFNS 5X6, 1.27P 483AS | PQFNOBO | 12mm | 8mm Top Left 330 mm 13" 3000
PQFNS 5X6, 1.27P 483AF | PQFNOST | 12mm | 8mm Top left 330 mm 13" 3000
PQFNS 5X6, 1.27P 483AE | PQFNOBA | 12mm | 8mm Top Left 330 mm 13" 3000
PQFN8 5X6, 1.27P 483BK | PQFNOBD | 12mm | 8 mm Top Left 330 mm 13" 3000
PQFNS 56, 1.27P 483AJ | PQFNOBE | 12mm | 8mm Top Left 330 mm 13" 3000
PQFN8 5X6, 1.27P 483BJ | PQFNOBM | 12mm | 8mm Top Left 330 mm 13" 3000
PQFNS 56, 1.27P 483AG | PQFNO8J | 12mm | 8mm Top Left 330 mm 13" 3000
PQFN8 5X6, 1.27P 483AR | PQFNO8K | 12mm | 8mm Top Left 330 mm 13" 3000
PQFNS 5X6, 1.27P 483BL | PQFNOBU | 12mm | 8mm Top Left 330 mm 13" 3000
PQFNS 8X8, 2P 483AQ | PQFNOBR | 16mm | 12mm | Top Left 330 mm 13" 3000
QFN14 3.0x2.5, 0.5P 510CB | MLP14A | 12mm | 8mm | Top Left 330 mm 13 3000
QSOP—16 49201 | MQAI6A | 12mm | 8mm Top Left 330 mm 13" 2500
QSOP24 NB 492B-01 | MQA24 6mm | 8mm Top Left 330 mm 13 2500
SC-70, 3 Lead, 1.25x2 419AB MAAO3A 8 mm 4 mm Bottom Left 178 mm 7’ 3000
SC-88 (SC-70 6 Lead), 1.25x2 419AD MAAOBA 8 mm 4 mm Bottom Left 178 mm 7 3000
SC-86A (SC-705 Lead), 1.25x2 | 419AC | MAAOSA | 8mm | 4mm | Botomlet | 1788330 | 2443 | 3000
SIDELOOKER DETECTOR 100CK | DDD136A :ué):gor T“,Qgc?(ﬁn%ag 1000
acking
SIDELOOKER DETECTOR 100CN | DDD132A 185 2000
SIDELOOKER EMITTER 100CJ | DDE131A 185 2000
SIP6 1.45X1.0 127EB MACO06A 8 mm 4 mm Bottom Left 178 mm 7’ 5000
SMA 403AE DO214AC 12 mm 8 mm Not Indicated 330 mm 13" 7500
SMB 403AF | DO214AA | 12mm | 8mm Top Left 330 mm 13 3000
SMC 403AG DO214AB 16 mm 8 mm Not Indicated 330 mm 13” 3000
SOD-123 2 LEAD 425-04 | MAO2A gmm | 4mm | qoPEL | 178 mm 7 3000
SOD-123EP 425AC | Mao2c gmm | 4mm Top left 178 mm 7 3000
Top right
SOD-123FL 425AD | MA02B gmm | 4mm {)%pr'igﬁt 178 mm 7 3000
SOD-123FL 425AB | MAO02D gmm | 4mm TTo%pr'igﬁt 178 mm 7 3000
SOD-323EP 477AD |SOD323HE | 8mm | 4mm Top left 178 mm 7 3000
Top right
SOD-323FL 477AB | SOD323F2 | 8mm | 4mm Top left 178 mm 7 3000
Top right
SOD-523 2 LEAD 502-01 | SOD523F1 [ 8mm | 4mm | qopleft 178 mm 7 8000
p right
SOD-923 514AA | SOD923F1 | 8mm | 4mm Top left 178 mm 7 8000
Top right
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SOIC-16, 150 mils 751BG M16A 16 mm 8 mm Top left 330 mm 13” 2500
SOIC-16, 300 mils 751BH M16B 16 mm 12 mm Top left 330 mm 18" 1000
SOIC-20, 300 mils 751BJ M20B 24 mm 12 mm Top Left 330 mm 7’ 1000
S0IC-28, 300 mils 751BM M28B 24 mm 12 mm Top left 330 mm 13" 1000
SOIC14 751EF M14A 16 mm 8 mm Top Left 330 mm 13” 2500
SOIC14 N 751ER M14C 16 mm 8 mm Bottom left 330 mm 13” 3000
SOIC16 N 751ES M16E 16 mm 8 mm Top left 330 mm 13” 3000
SOIC16 W 751EN M16F 24 mm 16 mm top left 330 mm 13" 750
SOIC4 W 751EP MO4A 12 mm 8 mm Not Indicated 330 mm 13” 3000
SOIC6 751EL MO06B 16 mm 12 mm Top left 330 mm 13" 1000
SOICe W 751EM MO06C 16 mm 12 mm Top left 330 mm 13” 1000
SOIC6 W LESS PIN 2 752AF MO5A 24 mm 8 mm Top right 330 mm 13” 1000
SOIC6 W LESS PIN 2 752AG MO05B 24 mm 8 mm Top right 330 mm 13” 1000
SOIC7 751ED M07B 12 mm 8 mm Top left 330 mm 13” 2500
SOIC8 751DZ MOS8E 12 mm 8 mm Top left 330 mm 13” 2500
SOIC8 751EG Mo08B 12 mm 8 mm Bottom left 330 mm 13” 3000
SOICcs 751EB MO8A 2500
SOIC8 N MISSING PIN 7 751EA MO7A 12 mm 8 mm Top left 330 mm 13” 2500
SOP14 565BE M14D 16 mm 12 mm Top Left 330 mm 13” 2000
SOP16 565BF M16D 16 mm 12 mm Top Left 330 mm 13” 2000
SOP20 565BG M20D 24 mm 12 mm Top left 330 mm 13" 2000
SOT-1123, 1.0x0.6x0.37, 0.35P 524AA SOT923F1 8 mm 4 mm Top 178 mm 77 8000
SOT-23 318BM | MAO03D gmm | 4mm | Botomlet | 7883301 2543 | 3000
SOT-23, 3 Lead, 1.3x2.9 527AG | MA03B gmm | 4mm | Botomlet | 7883301 2543 | 3000
SOT-23, 5 Lead, 1.6x2.9 527AH | MA05B gmm | 4mm | Botomlet | 7883301 2543 | 3000
SOT-23, 6 Lead, 1.6x2.9 527AJ MAOGE 8 mm 4 mm Top left 178 mm 7’ 3000
SOT-23FL 419BD MAOQ3E 8 mm 4 mm Bottom Left 178 mm 7’ 3000
SOT-523FL 419BG MADO3A 8 mm 4 mm Bottom left 178 mm 77 3000
SOT-563 419BH MADO6A 8 mm 4 mm Bottom left 178 mm 7’ 3000
ghpﬂ“ésfggés / SPM5_SPM23-BA | \ioDEH | MOD23DE | 44mm | 24 mm | Not Indicated | 330 mm 13" 450
SPM%5 B0 (/o 6] SMD TyPE | MODEM | MOD23DG | 44mm | 24mm | Notindicated | 330mm | 13" | 450
SSOP28 565BD MSA28 16 mm 12 mm Top Left 330 mm 13” 2000
SSOP4 / LSOP04 565BH LSOPO4A 16 mm 8 mm Bottom left 330 mm 13” 3000
T- 3/4, 2MM DETECTOR 100CB DCD182A 12 mm 4 mm Top 178 mm 7 1000
T-1 3/4, 5MM DETECTOR 100CE DBD112A 20.5 1200
T-1 3/4, 5MM LED 100CC DBE111A 16 mm 12 mm Top left 330 mm 13” 1200
T-3/4, 2MM LED 100CA DCE181A 12 mm 4 mm Top 178 mm 7 1000
TO-277-3LD 340BQ | TO277A03 12 mm 8 mm Bottom Right 330 mm 13” 5000
(D928 4.89x4.76 135AR | ZAO3F 1gmm | 127 Ff;”cr‘{(?r?g 147 2000
TSOT23, 6-Lead, 2.9x1.6 419AG | MAOBA 8 mm 4mm | Bottom left 17?nf‘n33° 77&13" | 3000
TSSOP 16 948AH MTC16 12 mm 8 mm Top Left 330 mm 13” 2500
TSSOP-14 WB 948G MTC14 12 mm 8 mm Top left 330 mm 13" 2500
TSSOP20, 4.4x6.5 948AQ MTC20 16 mm 8 mm Top Left 330 mm 13” 2500
TSSOP24, 4.4x7.8 948AR MTC24 16 mm 8 mm Top left 330 mm 13” 2500
L?fr‘g_'agl; 975x4.375 948BT | TDI04B 12mm | 8mm | notindicated | 330 mm 13" 4000
TSSOP4 5.0x4.4 [ Micro-DIP 948BS TDIO4A 12 mm 8 mm not indicated 330 mm 13” 4000
TSSOP48 12.5x6.1 948BQ MTD48 24 mm 12 mm Top Left 330 mm 13” 1000
TSSOP56 14x6.1 948BR MTD56 24 mm 12 mm Top Left 330 mm 13" 1000
UDFN6 1.0X1.0, 0.35P 517DP MGF06A 8 mm 4 mm Bottom left 178 mm 7 5000
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UDFNG6 1.6x1.6, 0.5P 517DW UMLPO6D 8 mm 4 mm Top left 178 mm 7’ 5000
UDFNG6 1.6x1.6, 0.5P 517DV UMLPO6F 8 mm 4 mm Top Left 178 mm 7’ 5000
UDFNG6 2x2, 0.65P 517DS UMLPO6E 8 mm 4 mm Top left 178 mm 7’ 3000
UDFNG6 2x2, 0.65P 517DR UMLPO6C 8 mm 4 mm Top left 178 mm 7’ 3000
UDFNG6 2x2, 0.65P 517DU UMLPO6B 8 mm 4 mm Top left 178 mm 7’ 3000
UQFN10 1.4x1.8, 0.4P 523BD | UMLP10SG 8 mm 4 mm Top left 178 mm 7’ 5000
UQFN10 1.4x1.8, 0.4P 523BC UMLP10A 8 mm 4 mm Top Left 178 mm 7 5000
UQFN10 1.6X2.1, 0.5P 523AZ MAC10A 8 mm 4 mm Bottom left 178 mm 7’ 5000
UQFN12 1.8x1.8, 0.4P 523BE UMLP12A 8 mm 4 mm Top left 178 mm 7’ 5000
UQFN12, 1.7x2, 0.4P 523AE UMLP12C 8 mm 4 mm Top left 178 mm 7’ 5000
UQFN16 1.8x2.6, 0.4P 523BF UMLP16A 8 mm 4 mm Top left 178 mm 7 5000
UQFN16 3x3, 0.5P 523BB UMLP16B 12 mm 8 mm Not Indicated 330 mm 13” 3000
UQFN20 3x3, 0.4P 523BG UMLP20B 12 mm 8 mm Not Indicated 330 mm 13” 5000
UQFN20 3x4, 0.5P 523BA UMLP20A 12 mm 8 mm Top left 330 mm 13” 5000
UQFN24 2.5x3.4, 0.4P 523AX UMLP24A 8 mm 4 mm Top left 178 mm 7 5000
UQFNS8 1.6X1.6, 0.5P 523AY MACO08A 8 mm 4 mm Bottom left 178 mm 7 5000
UQFNS, 1.4x1.2, 0.4P 523AS UMLPO8A 8 mm 4 mm Top Left 178 mm 7 5000
uss 846AN MABO8SA 8 mm 4 mm Bottom left 178 mm 7’ 3000
WDFN9 3.3x3.3, 0.65P 511EB 12 mm 8 mm Top left 330 mm 13” 3000
WDFN9 5x6, 1.27P 511Dz 12 mm 8 mm Top left 330 mm 13” 3000
WDFN10 3x3, 0.5P 511DM MLP10B 12 mm 8 mm Top left 330 mm 13” 3000
WDFN10 3x3, 0.5P 511DP MLP10J 12 mm 8 mm Top left 330 mm 13” 3000
WDFN10 4x3, 0.8P 511CT MLP10H 12 mm 8 mm Top right 330 mm 13” 3000
WDFN10 4x4, 0.8P 511DU MLP10M 12 mm 8 mm Top Left 330 mm 13” 3000
WDFN12 3.5x3, 0.5P 511DK MLP12D 12 mm 8 mm Top Left 330 mm 13” 3000
WDFN12 5x4.5, 0.8P 511CS MLP12E 12 mm 8 mm Top left 330 mm 13” 3000
WDFN12 5x4.5, 0.8P 511CR MLP12F 12 mm 8 mm Top left 330 mm 13” 3000
WDFN16 3x3, 0.5P 511DN MLP16M 12 mm 8 mm Top left 330 mm 13” 3000
WDFNG6 2x2, 0.65P 511CY MLPO6K 8 mm 4 mm Top left 178 mm 7’ 3000
WDFN6 2x2, 0.65P 511DA MLPO6J 8 mm 4 mm Top left 178 mm 7’ 3000
WDFNG6 2x2, 0.65P 511Cz MLPO6L 8 mm 4 mm Top left 178 mm 7 3000
WDFN6 2x2, 0.65P 511DB MLPO6P 8 mm 4 mm Top left 178 mm 7’ 3000
WDFNG6 2x3, 0.65P 511CX MLP06Q 8 mm 4 mm Top right 178 mm 7’ 3000
WDFN6 3x3, 0.95P 511CQ MLPO6F 12 mm 8 mm Top left 330 mm 13” 3000
WDFNG6 3x3, 0.95P 511DT MLPO6H 12 mm 8 mm Top left 330 mm 13” 3000
WDFN6 3x3, 0.95P 511CP MLP0O6D 12 mm 8 mm Top left 330 mm 13” 3000
WDFN8 2x2, 0.5P 511DL MLPO8R 8 mm 4 mm Top right 178 mm 7’ 3000
WDFNS8 3.3x3.3, 0.65P 511DH MLP08S 12 mm 8 mm Top left 330 mm 13” 3000
WDFN8 3.3x3.3, 0.65P 511DQ MLPO8W 8 mm 4 mm Top left 178 mm 7 3000
WDFNS8 3.3x3.3, 0.65P 511DR MLPO8T 12 mm 8 mm Top left 330 mm 13” 3000
WDFNS8 3x1.9, 0.65P 511CW MLPO8H 8 mm 4 mm Bottom left 178 mm 7’ 3000
WDFN8 3x3, 0.5P 511DF MLPOSE 12 mm 8 mm Top left 330 mm 13” 3000
WDFN8 3x3, 0.65P 511CD MLPO8D 12 mm 8 mm Top left 330 mm 13” 3000
WDFNS8 3x3, 0.65P 511DE MLPO8N 12 mm 8 mm Top left 330 mm 13” 3000
WDFN8 3x3, 0.65P 511DG MLPO8X 12 mm 8 mm Top left 330 mm 13” 3000
WDFNS8 3x3, 0.65P 511DD MLPO8V 12 mm 8 mm Top left 330 mm 13” 3000
WDFN8 3x4.5, 0.65P 511DJ MLPO08Q 12 mm 8 mm Top left 330 mm 13” 3000
WDFNS8 5x6, 1.27P 506DP MLPO8G 12 mm 8 mm Top left 330 mm 13” 3000
WDFNS8 5x6, 1.27P 511DC MLP08Z 12 mm 8 mm Top left 330 mm 13” 3000
WDFNS8 5x6, 1.27P 506DS MLPO8K 12 mm 8 mm Top left 330 mm 13” 3000
WLCSP12 1.235x1.625x0.586 567SX uco12zC 8 mm 4 mm Top right 178 mm 7’ 3000
WLCSP12 1.288x1.828x0.586 567QX uco12zC 8 mm 4 mm Upper right 178 mm 7 3000
WLCSP12 1.56x1.16x0.586 567QG UCO012AC 8 mm 4 mm Top left 178 mm 7" 3000
WLCSP12 1.615x1.31x0.586 567RZ UCO012AC 8 mm 4 mm Top left 178 mm 7’ 3000
WLCSP12 1.615x1.415x0.586 567RY UCO012AC 8 mm 4 mm Top left 178 mm 7’ 3000
WLCSP12 1.66x1.42x0.5 567ST UCO012AD 8 mm 4 mm Top Left 178 mm 7’ 3000
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WLCSP12 1.86x1.44x0.586 567QB UCO012AE 8 mm 4 mm Top Left 178 mm 7’ 3000
WLCSP12 1.8x1.41x0.5 567QR UCO012AD 8 mm 4 mm Top Left 178 mm 7’ 3000
WLCSP12 2.2x1.43x0.582 567PX UCO012AA 8 mm 4 mm Upper left 178 mm 7’ 3000
WLCSP15 1.56x1.56x0.586 567QH UCO015AA 8 mm 4 mm Top Left 178 mm 7 3000
WLCSP15 2.015x1.31x0.586 567QS UCO015AB 8 mm 4 mm Top Left 178 mm 7 3000
WLCSP15 2.2x1.6x0.574 567QY UCO015AC 8 mm 4 mm Top left 178 mm 7 3000
WLCSP16 1.56x1.56x0.586 567SA UCO016AA 8 mm 4 mm Top left 178 mm 7’ 3000
WLCSP16 1.615x1.615x0.586 567SD UCO016AA 8 mm 4 mm Top left 178 mm 7’ 3000
WLCSP16 1.61x1.61x0.586 567SB UCO016AA 8 mm 4 mm Top left 178 mm 7’ 3000
WLCSP16 1.71x1.71x0.586 567SC UCO016AA 8 mm 4 mm Top left 178 mm 7 3000
WLCSP16 1.71x1.86x0.586 567QJ UCO016AA 8 mm 4 mm Top left 178 mm 7 3000
WLCSP16 1.78x1.78x0.586 567SY UCO016AF 8 mm 4 mm Top Left 178 mm 7 3000
WLCSP16 1.81x1.81x0.586 567QZ UCO16AF 8 mm 4 mm Top Left 178 mm 7" 3000
WLCSP16 1.96x1.76x0.586 567SE UCO016AA 8 mm 4 mm Top left 178 mm 7 3000
WLCSP20 1.96x1.56x0.586 567SJ UCO020AA 8 mm 4 mm Top left 178 mm 7’ 3000
WLCSP20 1.96x1.87x0.586 567SL UCO020AA 8 mm 4 mm Top left 178 mm 7’ 3000
WLCSP20 2.015x1.615x0.586 567QK UCO020AA 8 mm 4 mm Top left 178 mm 7 3000
WLCSP20 2.015x1.615x0.586 567SH UCO020AA 8 mm 4 mm Top left 178 mm 7’ 3000
WLCSP20 2.01x1.672x0.586 567SM UCO020AA 8 mm 4 mm Top left 178 mm 7’ 3000
WLCSP20 2.0x1.6x0.586 567SK UCO020AA 8 mm 4 mm Top left 178 mm 7’ 3000
WLCSP20 2.1x1.7x0.586 567SF UCO020AA 8 mm 4 mm Top left 178 mm 7’ 3000
WLCSP24 2.6x1.67x0.612 567TQ UCO024AA 8 mm 4 mm Quadrant 1 178 mm 7’ 3000
WLCSP25 2.015x2.015x0.586 567QL UCO025AA 8 mm 4 mm Top Left 178 mm 7 3000
WLCSP25 2.05x2.05x0.586 567SP UCO025AA 8 mm 4 mm Top Left 178 mm 7" 3000
WLCSP25 2.1x2.1x0.586 567SN UCO025AA 8 mm 4 mm Top Left 178 mm 7 3000
WLCSP25 2.4x2.0x0.586 567SQ UCO025AA 8 mm 4 mm Top Left 178 mm 7’ 3000
WLCSP28 2.96x1.67x0.574 567QU UC028AB 8 mm 4 mm Bottom left 178 mm 7’ 3000
WLCSP30 2.38x1.98x0.586 567SR UCO030AB 8 mm 4 mm Top left 178 mm 7 3000
WLCSP30 2.46x2.26x0.586 567QM UCO030AB 8 mm 4 mm Top left 178 mm 7’ 3000
WLCSP36 2.36x2.36x0.5 567QN UCO036AA 8 mm 4 mm Top left 178 mm 7 3000
WLCSP4 0.65x0.65x0.298 567QC UCO004AK 8 mm 4 mm Top Left 178 mm 7 3000
WLCSP4 0.76x0.76x0.586 567SS UCO004AF 8 mm 4 mm Top left 178 mm 7" 3000
WLCSP4 0.82x0.82x0.586 567QD UCO004AC 8 mm 4 mm Top Left 178 mm 7 3000
WLCSP4 0.8x0.8x0.4 567RB UCO004AH 8 mm 4 mm Bottom left 178 mm 7’ 5000
WLCSP4 0.8x0.8x0.5 567QP UCO004AF 8 mm 4 mm Top left 178 mm 7’ 3000
WLCSP4 0.96x0.96x0.582 567RH UCO004AB 8 mm 4 mm Top left 178 mm 7" 3000
WLCSP4 1.4x1.6x0.35 567RD UCO004AJ 8 mm 4 mm Bottom left 178 mm 7 5000
WLCSP4 1x1x0.4 567PS UCO004AD 8 mm 4 mm Top left 178 mm 7’ 5000
WLCSP4 1x1x0.582 567PU UCO004AB 8 mm 4 mm Bottom left 178 mm 7 3000
WLCSP5 1.35x0.98x0.625 567PV UCO005AA 8 mm 4 mm Top left 178 mm 7 3000
WLCSP6 1.16x0.76x0.586 567RU UCO006AC 8 mm 4 mm Quadrant 1 178 mm 7’ 3000
WLCSP6 1.16x0.86x0.586 567QE UCO006AC 8 mm 4 mm Quadrant 1 178 mm 7’ 3000
WLCSP6 1.16x0.86x0.586 567RQ UCO006AC 8 mm 4 mm Quadrant 1 178 mm 7’ 3000
WLCSP6 1.23x0.88x0.586 567RP UCO006AC 8 mm 4 mm Quadrant 1 178 mm 7 3000
WLCSP6 1.242x0.842x0.495 567TS UCO006AU 8 mm 4 mm Quadrant 1 178 mm 7’ 3000
WLCSP6 1.26x0.86x0.273 567RF UCO006AH 8 mm 4 mm Quadrant 1 178 mm 7 3000
WLCSP6 1.30x0.9x0.574 567UV UCO006AR 8 mm 4 mm Quadrant 1 178 mm 7 3000
WLCSP6 1.30x1.05x0.586 567RT UCO006AC 8 mm 4 mm Quadrant 1 178 mm 7’ 3000
WLCSP6 1.31x0.96x0.586 567RS UCO006AC 8 mm 4 mm Quadrant 1 178 mm 7 3000
WLCSP6 1.37x0.97x0.586 567RR UCO006AC 8 mm 4 mm Quadrant 1 178 mm 7’ 3000
WLCSP6 1.38x0.94x0.625 567UH UCO006AN 8 mm 4 mm Quadrant 1 178 mm 7 3000
WLCSPS6 1.45x0.95x0.582 567RK UCO06AF 8 mm 4 mm Quadrant 1 178 mm 7’ 3000
WLCSP6 1.46x0.96x0.582 567RM UCO06AF 8 mm 4 mm Quadrant 1 178 mm 7 3000
WLCSP6 1.48x0.98x0.582 567RJ UCO06AF 8 mm 4 mm Quadrant 1 178 mm 7’ 3000
WLCSP6 1.48x0.98x0.582 567RN UCO006AF 8 mm 4 mm Quadrant 1 178 mm 7 3000
WLCSP6 1.5x1.0x0.582 567RL UCO06AF 8 mm 4 mm Quadrant 1 178 mm 7’ 3000
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WLCSP6 1.5x1x0.6 567PW UCO006AA 8 mm 4 mm Quadrant 1 178 mm 7’ 5000
WLCSP6 1.66x0.96x0.582 567PY UCO006AF 8 mm 4 mm Quadrant 1 178 mm 7’ 3000
WLCSP6 1x1.5x0.4 567PT UCO06AE 8 mm 4 mm Quadrant 1 178 mm 7’ 5000
WLCSP6 2.3x1.3x0.35 567RE UCO006AB 8 mm 4 mm Quadrant 1 178 mm 7’ 5000
WLCSP8 1.57x1.57x0.582 567PZ UCO008AB 8 mm 4 mm Top left 178 mm 7 3000
WLCSP9 1.16x1.16x0.586 567RW | UCO009AB 8 mm 4 mm Quadrant 1 178 mm 7 3000
WLCSP9 1.215x1.215x0.581 567QW UCO009AK 8 mm 4 mm Quadrant 1 178 mm 7’ 3000
WLCSP9 1.215x1.215x0.586 567RX UCO009AB 8 mm 4 mm Quadrant 1 178 mm 7’ 3000
WLCSP9 1.215x1.26x0.581 567SW UCO009AK 8 mm 4 mm Quadrant 1 178 mm 7" 3000
WLCSP9 1.21x1.21x0.581 567SU UCO009AK 8 mm 4 mm Quadrant 1 178 mm 7’ 3000
WLCSP9 1.21x1.21x0.586 567RV UCO009AB 8 mm 4 mm Quadrant 1 178 mm 7’ 3000
WLCSP9 1.26x1.215x0.526 567TN UCO09AL 8 mm 4 mm Quadrant 1 178 mm 7’ 3000
WLCSP9 1.292x1.342x0.5 567QQ UCO009AE 8 mm 4 mm Quadrant 1 178 mm 7" 3000
WLCSP9 1.29x1.27x0.586 567QF UCO009AB 8 mm 4 mm Quadrant 1 178 mm 7 3000
WLCSP9 1.385x1.215x0.581 567SV UCO009AK 8 mm 4 mm Quadrant 1 178 mm 7 3000
WQFN12 3.3X3.3, 0.65P 510CJ PQFN12A 12 mm 3000
WQFN14 2.5x2.5, 0.5P 510BR MLP14D 12 mm 8 mm Top Left 330 mm 13” 3000
WQFN16 3.5x2.5, 0.5P 510CC MLP16E 12 mm 8 mm Top Left 330 mm 13” 3000
WQFN16 3x3, 0.5P 510BS MLP16B 12 mm 8 mm Top Left 330 mm 13” 3000
WQFN16 3x3, 0.5P 510CF MLP16HB 12 mm 8 mm Top Left 330 mm 13” 3000
WQFN20 3x4, 0.5P 510BT MLP20D 12 mm 8 mm Top Left 330 mm 13” 3000
WQFN20 4.5x2.5, 0.5P 510CD MLP20B 12 mm 8 mm Top Left 330 mm 13” 3000
WQFN24 4.5x3.5, 0.5P 510CE MLP24B 12 mm 8 mm Top Left 330 mm 13” 3000
WQFN24, 4x4, 0.5P 510BE MLP24E 12 mm 8 mm Top Left 330 mm 13” 3000
WQFN25 6x5, 0.65P 510BQ MLP25A 12 mm 8 mm Top Left 330 mm 13” 3000
WQFN32 5x5, 0.5P 510BU MLP32A 12 mm 8 mm Top Left 330 mm 13” 3000
WQFN32 5x5, 0.5P 510BV MLP32B 12 mm 8 mm Top Left 330 mm 13” 3000
WQFN40 6X6, 0.5P 510BY MLP40E 12 mm 8 mm Top Left 330 mm 13” 3000
WQFN40 6x6, 0.5P 510BW MLP40A 12 mm 8 mm Top Left 330 mm 13” 3000
X2DFN6 1x1, 0.35P 716AA TMLPOGA 8 mm 4 mm Top Left 330 mm 13” 10000
X2QFN10 1.6x1.2, 0.4P 722AC TMLP10A 8 mm 4 mm Top Left 330 mm 13” 5000
X2QFN12 1.6x1.6, 0.4P 722AD TMLP12A 8 mm 4 mm Top Left 178 mm 7 5000
X2QFN18, 2.0x2.8, 0.4P 722AB TMLP18A 8 mm 4 mm Top Left 330 mm 13” 5000
XDFN2, 1x0.6, 0.65P (SOD-882) | 711AM | SoDss2 | smm | amm | OPLeL | 178mm 7 8000
DO35A 64 mm
318 MA03D gmm | 4mm | Botomlet | 7883301 2543 | 3000

Orientation
in Carrier

Termination 1
Orientation by
Quadrant

Orientation Guide for Commonly Used Devices
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Product Orientation

Direction of Feed

Figure 1. D2PAK (TO-263)
24 mm (Tape Width, Typical)

—— | | — | | L/

IN=NI =M1 IN=N1

5 Lead - T4 Discrete 7 Lead - R7 Analog Discrete Suffix — T4 (TO-263)
R4, R5 Analog PowerFLEX-7 - R7 Analog
3 Lead - T4 Discrete
R3, R4 Analog
Figure 2. DPAK Figure 3. DPAK
16 mm 16 mm

Discrete Suffix - T4 Discrete, Analog
Analog Suffix - R or RK Suffix - TS
TP- FA, DPAK (Single Gauge) - T4

Figure 4. DPAK Figure 5. SO-28W
32 mm

16 mm

o o o
CUOUEUEEUEEE CEUUEUEEUREY UUEUUEUREUDE

Discrete Suffix — RL

R3 - Analog

Figure 6. Micro8™ / Micro10 / SO / SOIC / SOIC-EIAJ / SOP / SSOP / TSSOP

Pin 1 (Upper Left)

EL - Logic

R or R2 - Analog

R2 - Discrete

R2 - Clock & Data Mgt.
T2 or T3 - EEPROM

www.onsemi.com
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Product Orientation (continued)
Direction of Feed

Figure 7. SOT-883

“T5” Pin One Opposing Sprocket Hole (8k Reel)

Figure 8. DSN

] ] ] s ]

Die orientation in tape with pads down
“T5” Pin One Towards Sprocket Hole (5k Reel)

Figure 9. WLCSP, Flip—Chip/DCA, PQFN
Option 1, 3 Option 2, 4

Pin 1 (Upper Right) Pin 1 (Upper Left)

Die orientation in tape with bumps down Die orientation in tape with bumps down
“T1” Pin One Towards Sprocket Hole (3k Reel) “T2” Pin One Towards Sprocket Hole (3k Reel)
“T3” Pin One Towards Sprocket Hole (10k Reel) “T4” Pin One Towards Sprocket Hole (10k Reel)
SPS3 for PQFN SPS4 for PQFN
Figure 10. LQFP, TQFP Figure 11. PLCC
PLCC-20 PLCC-28 PLCC-44, PLCC-68,

O O OO0 O0OOO0OOOOO 16 mm 24 mm PLCC-52 PLCC-84
32 mm 44 mm
O O O O O O O O O O O O O

o] [m] =

Pin 1 (Upper Right)

R2, R48 - Analog
R2 - Clock & Data Mgt. Pin 1 (Upper Center)
R2, R28, R44 - Analog
R2 - Clock & Data Mgt.

www.onsemi.com
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Product Orientation (continued)

Direction of Feed

) > i
Figure 12. SC-82 / SC-82AB Figure 13. SC-82FL

“TR” Suffix — Option 1, 3

“T1” Pin One Opposing Sprocket Hole (3k Reel) “T1” Pin One Taped at Upper Right Position
“T3” Pin One Opposing Sprocket Hole (10k Reel)
Figure 14. TSOP-5/S0T23-5/ SC-74A Figure 15. CPH3 / SOT-23 / SOT-23L / SOT-323 / SOT-623 /
“T” or “TR” Suffix - Option 1, 3 SC-59/SC-70/SC-70FL / SC-75 / SC-89

“T5”, “TR” or “R2” Suffix — Option 1, 3

“T1” Pin One Opposing Sprocket Hole (3k Reel) “T1” Single Lead Toward Sprocket Hole (3k Reel)
“T3” Pin One Opposing Sprocket Hole (10k Reel) “T5” Single Lead Toward Sprocket Hole (8k Reel)
“T3” Single Lead Toward Sprocket Hole (8k, 10k Reel)
Option 2 Option 2
“T2” Pin One Toward Sprocket Hole (3k Reel) “T2” Single Lead Opposing Sprocket Hole (3k Reel)
(This Orientation Applies to SC-59 Only)
Figure 16. TSOP-6 / SOT23-6 / SC-74 Figure 17. SC-88A / SC-88AFL /SC70-5 / SOT-353
“T” or “TR” Suffix - Option 1, 3 Option 2, 4 & Fairchild SC70-5
O O O O O
“T1” Pin One Opposing Sprocket Hole (3k Reel) “T2” Pin One Opposing Sprocket Hole (3k Reel)
“T3” Pin One Opposing Sprocket Hole (10k Reel) “T4” Pin One Opposing Sprocket Hole (10k Reel)
Option 2 Option 1, 3

O O O O O
“T1” Pin One Toward Sprocket Hole (3k Reel)
“T3” Pin One Toward Sprocket Hole (10k Reel)

“T2” Pin One Toward Sprocket Hole (3k Reel)

. Figure 19. ChipFET (8-Lead)
Figure 18. CPH4 /CPH5 “T1” Suffix — Option 1

“T1” Pin One Taped at Upper Right Position “T1” Pin One Opposing Sprocket Hole (3k Reel)

www.onsemi.com
22



http://www.onsemi.com/

Product Orientation (continued)

Direction of Feed

Figure 20. SOT-553 Figure 21. SOT-563
Option 1 Option 1

“T1” Pin One Toward Sprocket Hole (4k Reel) “T1, T3” Pin One Toward Sprocket Hole (5k Reel)

Option 2 Option 2

“T2” Pin One Opposing Sprocket Hole (4k Reel) “T2” Pin One Opposing Sprocket Hole (4k Reel)
Option 5 Option 5
@, O @ @ @, @
“T5” Pin One Toward Sprocket Hole (8k Reel) “T5” Pin One Toward Sprocket Hole (8k Reel)
Option 6 Option 6
O O O
“T6” Pin One Opposing Sprocket Hole (8k Reel) “T6” Pin One Opposing Sprocket Hole (8k Reel)
Figure 22. SOT-953 Figure 23. SOT-963
Option 5 Option 5
O O O O O O
“T5” Pin One Toward Sprocket Hole (8k Reel) “T5” Pin One Toward Sprocket Hole (8k Reel)
Figure 24. POWERMITE® Figure 25. SMA, SMB, SMC
“T1” Suffix — Option 1 “TR” or “R2” Suffix - Option 1, 3

shakilals

Unidirectional

SMA:“T1” Cathode Toward Sprocket Hole (1.5k Reel)

“T3” Cathode Toward Sprocket Hole (5k Reel)

SMB/SMC:“T1” Cathode Toward Sprocket Hole (1k Reel)

“T3” Cathode Toward Sprocket Hole (2.5k Reel)
Bidirectional

Same as above except no orientation

www.onsemi.com
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Product Orientation (continued)

Direction of Feed

>
Figure 26. SC-88 / SC-88FL / SC70-6 / SOT-363 / CPH6 Figure 27. SOT-89
Option 1, 3 “R1” Suffix
O O O O O O O O O O O O O O O
“T1, F1” Pin One Toward Sprocket Hole (3k Reel) “R1” Pin One Opposing Sprocket Holes (1k Reel)
“T3” Pin One Toward Sprocket Hole (10k Reel) “T1” Suffix
Option 2 O O O O O O O O O O

M M M [
O O O O O | I | I | I | |
“T1” Single Lead Toward Sprocket Holes (1k Reel)

“T2” Suffix
“T2” Pin One Opposing Sprocket Hole (3k Reel) O OO O OO OO O O

R— .
7 = = =
O O O O O
“T2” Single Lead Away From Sprocket Holes (1k Reel)
“T2” Suffix — Option 2

Pin One Opposing Sprocket Hole (3k Reel)

Figure 29. SOT-143
“T” or “TR” Suffix — Option 1, 3

O O O O O
“T3” Wide Lead Tape Opposing Sprocket Hole (10k Reel)

“T2” Single Lead Opposing Sprocket Holes (1k Reel)

Figure 30. SOD-123 / SOD-323
Option 1, 3

“T1” Wide Lead Tape Opposing Sprocket Hole (3k Reel)

Option 2, 4 “T1” Cathode Lead Toward Sprocket Hole (3k Reel)
“T3” Cathode Lead Toward Sprocket Hole (10k Reel)

Option 2

O O O O O
“T2” Wide Lead Tape Toward Sprocket Hole (3k Reel)
“T4” Wide Lead Tape Toward Sprocket Hole (10k Reel)

“T2” Cathode Lead Opposing Sprocket Hole (3k Reel)

Figure 31. SON-6 Figure 32. SOT-1123

L L L)L)

e

“T5” Single Lead Toward Sprocket Hole (8k Reel)

www.onsemi.com
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Product Orientation (continued)

Direction of Feed

Figure 33. SOD-523
Option 1

O O O O
“T1” Cathode Lead Toward Sprocket Hole (3k Reel)
Option 5

BB EEE

“T5” Cathode Lead Toward Sprocket Hole (8k Reel)

Figure 36. SOT-723
Option 1

“T1” Single Lead Toward Sprocket Hole (4k Reel), 4mm pitch
(unit between two sprocket holes)

Option 2
O O O

“T5” Single Lead Toward Sprocket Hole (8k Reel), 2mm pitch

Figure 34. SOD-723, SOD-923
Option 5

B R EEE

“T5” Cathode Lead Toward Sprocket Hole (8k Reel)

Figure 35. SOT-223

“T1” Single Lead Toward Sprocket Hole (1k Reel)
“T3” Single Lead Toward Sprocket Hole (4k Reel)
“R3” Single Lead Toward Sprocket Hole (2.5k Reel)

Figure 37. SOT-28FL / SOT-383FL

“T1” Pin One is Upper Right Position

Figure 38. LFPAK 5x6

www.onsemi.com
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Product Orientation (continued)

Direction of Feed

>
Leadless Packages
Figure 39. X3DFN Figure 40. XLLGA, DFN
Device Pockets Dummy Pockets T2 - Pin One Opposing Sprocket Hole (3k Reel)
T5 - Cathode Band Toward Sprocket Hole T5 - Pin One Opposing Sprocket Hole (8k Reel)
Figure 41. FCBGA (BGA) Figure 42. DFN/QFN/WLCSP-5
Pin 1 (Upper

Left) (On circular
sprocket hole
side of the tape)

TA, TW, TR (Rectangular Packages)

Figure 43. DFN/QFN (LPCC)/ Figure 44. WLCSP 3-, 4-, 6-, 8-,
WLCSP4/XDFN2/CWDFN4 10-, & 12-Bump

TB, TX, TR, T5 (Square Packages)

Pin 1
(Upper Right)

Pin 1
(Upper Left)

Figure 45. SIP Figure 46. SIP51 (8x6)

Pin 1
(Lower Left)

MUV
10NAaodd
MHVYIN
10NAaodd
MHVYIN
10NAaodd
MUV
10Naodd

Package* Pre Jan 2007 Post Jan 2007

DFN / QFN Square (LPCC) T1 B, TX

T4 TB, TX

R2 TB, TX
DFN / QFN Rectangular (LPCC) T1 TA.TW

R2 TA, TW
DFN/QFN To TATW

R2 TA, TW
FCBGA / BGA R2 TA, TW
WLCSP _ TR

*W” suffix on any DFN/QFN package indicates the wettable flank option.

www.onsemi.com
26



http://www.onsemi.com/

Leadless Package Pin 1 Orientation for Tape and Reel
(QFN, DFN, FCBGA, BGA, LPCC)

O

O

N, T
A W B, X
L, E R, F
C,Y D,z
S,U
N N
()
N N

O

Round Sprocket Holes

Direction of Feed

>

Quadrant Designations
A, W = upper left

B, X = upper right

C, Y = lower left

D, Z = lower right

Unique/Odd Pin Designations
N, T = upper center

S, U = lower center

L, E = left center

R, F = right center

Elongated Sprocket Holes

(82 mm tape and wider)
/ .(

\/

-~

N

Figure 47. Leadless Package Pin 1 Orientation for Tape and Reel (Effective January 2007)

Part Number Suffix
Shipping Type* Pin1 Location Blank or Pb-Free Remark: Reel Size (mm) diameter

A G Quadrant 1-upper left 177
T B G Quadrant 2--upper right 178
T C G Quadrant 3—-lower left 178
T D G Quadrant 4--lower right 178
T W G Quadrant 1-upper left 330
T X G Quadrant 2—-upper right 330
T Y G Quadrant 3--lower left 330
T Z G Quadrant 4—-lower right 330
T N G North (upper center) 178
T S G South (lower center) 178
T T G Top (upper center) 330
T U G Under (lower center) 330
T L G Left center 178
T R G Right center 178
T E G Left center 330
T F G Right center 330

*T = Tape

www.onsemi.com
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Tape and Reel Dimensions and Orientation

.

For tape feeder reference

only including draft
concentric around B

Tape

for Former CMD Devices

10 Pitches Cumulative

Tolerance on Tape

Po

I_i—O.2 mm

Embossment J

User Direction of Feed

-

Tape

Center Lines
of Cavity

(10 Pitches Cumulative
Tolerance on Tape

|£0.2 mm

N

Yo
O

o

Ooooo

— (-
[

Al
w

iy
NS

User Direction of Feed

Center Lines
of Cavity
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Embossed Tape and Reel Data Carrier Tape Standards

10 PITCHES CUMULATIVE
TOLERANCE ON TAPE
Lio.z mm (+0.008”)

Y
N TE USER
W W | ¢ DIRECTION OF FEED
A 5 W -

I ExK
B _i HIRS »\‘ (?\g#D
‘#_L ~— Pyt —> | 1

EMBOSSMENT CENTER LINES
OF CAVITY

|
Y

FOR MACHINE REFERENCE ONLY
INCLUDING DRAFT AND RADII

CONCENTRIC AROUND By  tSee Note 1 below for P4 dimension.
*See Note 2 below for Ky, Ag, Bg dimensions.

Barcode Label Top Cover Tape Thickness

R Min
" «—0.10 mm (0.004”) Max.
Tape and Components
Shall Pass Around Radius “R”
B Without Damage <0
. . =)
Bending Radius Embossed Carrier
10° Tﬂ Maximum Component Rotation e Z:g;;n; R —— <¢ Embossment
- ' r 1 mm Max ‘
‘ Typical Component ° o3 ‘ — o ° ‘
. . o
Cavity Center Line - | ‘
L 1 mm
‘ (0.039”) Max 250 mm
. 9.843"
Typical C_omponent Camber (Top View) ( )
v// Center Line Allowable Camber To Be 1 mm/100 mm Nonaccumulative Over 250 mm
DIMENSIONS
Tape
Size B4 Max
(W) (Note 1) D D4 E F K Po P, RMin | TMax W Max
8 mm 4.55 mm 1.5+0.1mm | 1.0 Min 1.756+0.1 mm 3.5+ 0.05 mm 2.4 mm 4.0+0.1 mm 2.0+0.1 mm 25mm | 0.6 mm 8.3 mm
(0.179”) -00 (0.039") (0.069 + (0.138 + Max (0.157 + (0.079 + (0.98") | (0.0247) (0.327")
(0.059 + or 0.004") 0.002") (0.094") 0.004") 0.002")
0.004” 0.5 mm
-0.0) Min
(0.020”)
or
0.2 mm
Min
(0.008”)
12mm [ 82mm 1.5 mm 55+0.05mm | 6.4mm 30 mm 12+ 0.30 mm
(0.323") in 0217+ Max (1.18") (0.470 +
(0.060”) 0.002") (0.252") 0.012")
16 mm 12.1 mm 7.5+0.10 mm 7.9 mm 16.3 mm
(0.476") (0.295 + Max (0.642")
0.004") 0.3117)
24 mm | 20.1 mm 11.5+0.1 mm 11.9 mm 24.3 mm
(0.791) (0.453 + Max (0.957")
0.004") (0.468")

Metric dimensions govern — English are in parentheses for reference only.

1. Pitch information (dimension P4) is contained in the embossed tape and reel ordering information beginning on Page 5.

2. A, Bg, and K are determined by component size. The clearance between the components and the cavity must be within 0.05
mm min to 0.50 mm max. The component cannot rotate more than 10° within the determined cavity.

www.onsemi.com
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Tape Ends for Finished Goods

Leader and Trailer

The TRAILER is a minimum of 160 mm in length and it consists of empty cavities with sealed cover tape.
The LEADER is a minimum of 400 mm in length and it consists of empty cavities with sealed cover tape.

0000000 00000000 Q(0OOO0ODO0OO0OO000O0OI0OOOOO0OO0UC
| T | I I T | N I
I I I |1 |1 |1 |1 135 | |1 |
I I I |1 |1 |1 |1 I\\ | |1 |
1, |1 | |1 || |1 || V7 |1 |
1L _ 1 N [ I I I | 1 __
TAPE TRAILER 4.1‘7 4,L7 TAPE LEADER
«—— (Connected to Reel Hub) COMPONENTS NO COMPONENTS ——>|
CAVITY TOP NO COMPONENTS 400 mm MIN
TAPE TAPE 160 mm MIN DIRECTION OF FEED
>
000000 00000000 Q(0OOO0O0ODO0O0O0O0O0O0OI0OOO0OD0O0OO(C
| T | I I T | I
I I I |1 |1 |1 |1 134 1 |1 |
I I I |1 I |1 |1 I\\ | |1 |
1, | | |1 |1 |1 || /77 | |1 |
1L _ 1 S ) IR [ | I I I |
0000000 000000000/ OODODOOOOOOIPOOOOO0OO(C
TAPE TRAILER TAPE LEADER
CAVITY TOP < (Connected to Reel Hub) COMPONENTS NO COMPONENTS ——>

TAPE TAPE NO COMPONENTS 400 mm MIN

160 mm MIN DIRECTION OF FEED

www.onsemi.com
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Reel Dimensions

330.0 (12.99) | 16.0 (0.63 0.26 7.5(0.30) |16.4(0.65) | 18.4 (0.72) | 22.4 (0.88) | 19.4

330.0 (12.99) | 12.0 (0.47 0.18) | 5.5(0.22) | 12.4 (0.49) | 14.4 (0.57) | 18.4 (0.72

D
NOTE 2 (MEASURED —» |« E
AT HUB) (MEASURED AT
_—— OUTER EDGE)
S
d \
7 ) \
/ \ \ 20.2
.80 «~—
{ 25 - 330.0 L -
] l 13.20 I
\ A MAX A
/ 12810132
\ 0.50 to 0.52
N /) (ARBOR HOLE) A
HUB DIA
Y ( )
=~ __ =
B
DETAILA TAPE START SLOT
—> < C
(MEASURED AT
INNER HUB)
1.6
0.06
MIN
DETAILA
A B C
Reel Tape mm (inches) mm (inches) mm (inches) D E
Diameter Size Min Max Min Max Min Max (Max) (Max)
178.0 (7.01) | 16.0 (0.63) 50.0 (1.97) | 6.5(0.26) | 7.5(0.30) | 16.4 (0.65) | 18.4 (0.72) | 22.4 (0.88) | 19.4 (0.76
330.0 (12.99) | 12.0 (0.47) | 178.0 (7.01) 45(0.18) | 5.5(0.22) | 12.4(0.49) | 14.4 (0.57) | 18.4 (0.72) | 15.4 (0.61
330.0 (12.99) | 56.0 (2.20) | 150.0 (5.91) 10.0 (0.39) | 11.0 (0.43) | 56.4 (2.22) | 58.4 (2.30) | 62.4 (2.46) | 59.4 (2.34
330.0 (12.99) | 44.0 (1.73) | 100.0 (3.94) 10.0 (0.39) | 11.0 (0.43) | 44.4 (1.75) | 46.4 (1.83) | 62.4 (2.46) | 47.4 (1.87
330.0 (12.99) | 32.0 (1.26) | 100.0 (3.94) 10.0 (0.39) | 11.0 (0.43) | 32.4 (1.28) | 34.4 (1.35) | 38.4 (1.51) | 35.4 (1.39
330.0 (12.99) | 24.0 (0.94) | 60.0 (2.36) 0.37) | 10.5 (0.41) | 24.4 (0.96) | 26.4 (1.04) | 30.4 (1.51) | 27.4 (1.08
( (0.63) (0.65) (0.72)
( ) ) )
(

(
(
(
(
(
(

330.0 (12.99) | 8.0 (0.31) 50.0 (1.97 0.10

)
)
3.5(0.14) | 8.4 (0.33) | 9.9 (0.39) |14.4 (0.57) | 10.9 (0.43
178.0 (7.01) | 12.0 (0.47) | 50.0 (1.97 )

0.10) | 3.5(0.14) | 8.4 (0.33) | 9.9 (0.39) |14.4(0.47) | 10.9 (0.43

330.0 (12.99) | 8.0 (0.31) 50.0 (1.97 0.16 5.0 (0.20) | 8.4 (0.33) | 9.9 (0.39) | 14.4(0.57) | 10.9 (0.43

)
(0.61)
(2.34)
(1.87)
(1.39)
9.5 (0.37) (1.08)

6.5 (0.26) (0.76)

4.5 (0.18) 15.4 (0.61)

(1.97) 2.5(0.10) (0.43)

(1.97) 45(0.18) | 55(0.22) |12.4(0.49) | 14.4 (0.57) | 18.4 (0.72) | 15.4 (0.61)

178.0 (7.00) | 8.0 (0.31) | 50.0 (1.97) 2.5 (0.10) (0.43)
(1.97) 4.0 (0.16) (0.43)

178.0 (7.00) | 8.0 (0.31) | 50.0 (1.97) 4.0 (0.16) (0.43)

0.16) | 5.0 (0.20) | 8.4 (0.33) | 9.9 (0.39) |14.4 (0.57) | 10.9 (0.43

www.onsemi.com
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Reel Dimensions (continued)

240 | |
0.94 % _ EMBOSSED LINE
NOTES 1 &2 NOTES 1 8 » 146510 1475 NOTE 3
EMBOSSED LINE 5771t05.81 2PL
- p—
e S
/ N
/ \ [ N\
[ =
\ & 3
\
\ £ /
/
N\ 89.5t0 90.5
S Y 35210358 2PL
~ =
] = 9.7t0 10.3
™ ™ 0.38100.41 MPN
| 61710 623 | NOTE 3
2.43102.45 FLANGE
9.7t0 10.3 NOTE 3 OPENINGS
0.3810 0.41 > < NOTES 1 & 2
Figure 48. Front View of 178 mm (7.0 in) Reel Figure 49. Front View of 330 mm (12.99 in) Reel

NOTES:
1. LABEL PLACEMENT AREA:
® All reels must have flat area on the front flange of the reel that will fit two 41.3 mm (1.65 in) by 125 mm (4.90 in)

onsemi barcode labels.
® [f there are any flange openings on the front side of the 178 mm (7.00 in ) reel they must be designed in locations
so that two of the 41.3 mm (1.65 in ) onsemi barcode labels can be applied parallel to each other as in Figure 48.
® [f there are any flange opening on the front flange of the 330 mm (13.0 in) reel they must be designed in locations
so that two of the 41.3 mm (1.65 in ) by 125 mm (4.90 in) onsemi barcode labels can be applied parallel to each
other as in Figure 49.

2. FLANGE OPENINGS
® Flange opening on the front and the back of the reel are a supplier option but must meet all of the requirements in
Note 1. The preferred size for the 176 mm (7.0 in) reel is shown in Figure 48.

® The tape loading opening must be as in Detail A.

3. GRAPHICS:
® The letters MPN and CPN are a option. The size and thickness of the letters are the manufacturer’s option and are

not to be used for inspection criteria.

® The embossed lines on the reel are a option. If the lines are used they must be located as in Figure 48 and 49. They
must be a minimum 38 mm (1.50 in) long. The thickness is a manufacturer’s option and not to be used for
inspection criteria.

www.onsemi.com
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Reel Labeling

Place the reel on an ESD protective surface so that the round sprocket holes are on the bottom. The direction of travel when

unwound should be from the top right quadrant. See illustration below.

REEL WINDING DIRECTION

DIRECTION OF FEED

I—II—II—II—II—ITI—II—I

Oval Sprocket Holes

D —

\

BARCODE LABEL

[
000000000000000000000000000000000000

CICICICIL LI LI

—— Round Sprocket Holes

Figure 50. Round and Oval Sprocket Holes Used with 32 mm, 42 mm, 44 mm and 52 mm Tape

(holes on both sides)

LIl J L J L JlLJLJLJLJ

D —

\

BARCODE LABEL

O0ooo00000

[ Round Sprocket Holes

Figure 51. Round Sprocket Holes Used with 8 mm, 12 mm,16 mm and 24 mm Tape

(holes on one side only)

www.onsemi.com
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REEL ORIENTATION FOR LGA, SIP PACKAGES

ORIENTATION OF PART
OCOOOO0OO0OODOODOOOOO0

z 3
3

" TAPE
TAPE

P
19N00¥%d

LABEL
ORIENTATION

(oack location not
shown)

REFER TO BOM FOR CORRECT MATERIALS. WITHOUT REELWRAP WITH REELWRAP

MASKING TAPE APPLIED IN 6 LOCATIONS:

1) SECURE CARRIER TAPE

2) SECURE REELWRAP

3-6) 4 LOCATIONS AROUND REEL TO FURTHER
SECURE REELWRAP

Figure 52. PRODUCT ORIENTATION FOR LGA, SIP PACKAGES

www.onsemi.com
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TO-92 EIA, IEC, EIAJ TO_92
Radial Tape in Fan Fold RADIAL
Box or On Reel TAPE IN

Radial tape in fan fold box or on reel of the reliable TO-92 package FAN FO LD
are the best methods of capturing devices for automatic insertion in
printed circuit boards. Thels)e metghods of taping are compatible with BOX OR
various equipment for active and passive component insertion. 0 N R E E L
® Available in Fan Fold Box
® Available on 365 mm Reels - -
® Accommodates All Standard Inserters D

[ l‘ ‘l !
® Allows Flexible Circuit Board Layout o
® 2.5 mm Pin Spacing for Soldering
°

EIA-468, IEC 286-2, EIAJ RC1008B

Ordering Notes:

When ordering radial tape in fan fold box or on reel, specify the style per Figures 54, 55, 61 and 62. Add the suffix “RLR”
and “Style” to the device title, i.e. ZNSO060RLRA. This will be a standard 2N5060 radial taped and supplied on a reel. Some
products only utilize the last 2 digits. Please refer to the onsemi device data sheet for exact ordering information.

® Fan Fold Box Information — Minimum order quantity 1 Box. Order in increments of 2000.
® Reel Information — Minimum order quantity 1 Reel. Order in increments of 2000.

US/EUROPEAN SUFFIX CONVERSIONS

U.S. Europe Package Style
RLRA, RA RL Reel
RLRE, RE RL1 Reel
RLRM, RM ZL1 Fan Fold
RLRP, RP - Fan Fold

www.onsemi.com
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TO-92 EIA RADIAL TAPE IN FAN FOLD BOX
OR ON REEL
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Figure 53. Device Positioning on Tape

Specification
Inches Millimeter

Symbol Item Min Max Min Max
D Tape Feedhole Diameter 0.1496 0.1653 3.8 4.2
D2 Component Lead Thickness Dimension 0.015 0.020 0.38 0.51
F1, F2 Component Lead Pitch 0.0945 0.110 2.4 2.8
H Bottom of Component to Seating Plane 0.059 0.156 15 4.0
H1 Feedhole Location 0.3346 0.3741 8.5 9.5
H2A Deflection Left or Right 0 0.039 0 1.0
H2B Deflection Front or Rear 0 0.051 0 1.0
H4 Feedhole to Bottom of Component 0.7086 0.768 18 19.5
H5 Feedhole to Seating Plane 0.610 0.649 155 16.5

L Defective Unit Clipped Dimension 0.3346 0.433 8.5 11

L1 Lead Wire Enclosure 0.09842 - 2.5 -
P Feedhole Pitch 0.4921 0.5079 12.5 12.9
P1 Feedhole Center to Center Lead 0.2342 0.2658 5.95 6.75
P2 First Lead Spacing Dimension 0.1397 0.1556 3.55 3.95
T Adhesive Tape Thickness 0.06 0.08 0.15 0.20
T1 Overall Taped Package Thickness - 0.0567 - 1.44
T2 Carrier Strip Thickness 0.014 0.027 0.35 0.65
W Carrier Strip Width 0.6889 0.7481 17.5 19
Wi Adhesive Tape Width 0.2165 0.2841 5.5 6.3
W2 Adhesive Tape Position 0.0059 0.01968 0.15 0.5

Maximum alignment deviation between leads not to be greater than 0.2 mm.

Defective components shall be clipped from the carrier tape such that the remaining protrusion (L) does not exceed a maximum of 11 mm.
Component lead to tape adhesion must meet the pull test requirements established in Figures 57, 58 and 59.

Maximum non-cumulative variation between tape feed holes shall not exceed 1 mm in 20 pitches.

Hold down tape not to extend beyond the edge(s) of carrier tape and there shall be no exposure of adhesive.

No more than 1 consecutive missing component is permitted.

A tape trailer and leader, having at least three feed holes is required before the first and after the last component.

0. Splices will not interfere with the sprocket feed holes.

SO0eNoORr®
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TO-92 EIA RADIAL TAPE IN FAN FOLD BOX

ADHESIVE TAPE ON
TOP SIDE .

CARRIER
STRIP

FLAT SIDE OF TRANSISTOR

Style M fan fold box is equivalent to styles E
and F of reel pack dependent on feed
orientation from box.

Figure 54. Style RLRM, RM

100 GRAM
PULL FORCE

L]

16 mm

HOLDING
FIXTURE

The component shall not pull free with a 300
gram load applied to the leads for 3 + 1 second.

Figure 57. Test #1

AND ADHESIVE TAPE VISIBLE.

OR ON REEL

FAN FOLD BOX STYLES

ADHESIVE TAPE ON
TOP SIDE

ROUNDED
SIDE

&7

CARRIER
STRIP

ROUNDED SIDE OF TRANSISTOR
AND ADHESIVE TAPE VISIBLE.

Style P fan fold box is equivalent to styles A
and B of reel pack dependent on feed
orientation from box.

Figure 55. Style RLRP, RP

ADHESION PULL TESTS

70 GRAM
PULL FORCE
16 mm
- ] _
HOLDING
FIXTURE

The component shall not pull free with a 70
gram load applied to the leads for 3 + 1 second.

Figure 58. Test #2
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9.92" MAX
M 58 mm
2.28” MAX

Figure 56. Fan Fold Box Dimensions

500 GRAM
PULL FORCE

L] |

HOLDING
FIXTURE

There shall be no deviation in the leads and
no component leads shall be pulled free of
the tape with a 500 gram load applied to the
component body for 3 + 1 second.

Figure 59. Test #3
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TO-92 EIA RADIAL TAPE IN FAN FOLD BOX
OR ON REEL: REEL STYLES

ARBOR HOLE DIA.
30.5mm £ 0.25 mm

CORE DIA.
82mm+1mm

MARKING NOTE

HUB RECESS
76.2mm £ 1mm
RECESS DEPTH 365 mm + 3, - Omm

9.5 mm MIN |
I
D— ! 38.1 mm= 1mm
48 mm }7 —
MAX —]

Material used must not cause deterioration of components or degrade lead solderability

Figure 60. Reel Specifications

CARRIER STRIP
CARRIERSTRIP £y oep)
SIDE FLAT SIDE
ADHESIVE TAPE R ADHESIVE TAPE R

’/‘1 A | '/‘1 h |
FEED\ OOOOOC‘FEED_\’ OOOOOi

Rounded side of transistor and adhesive tape visible.

Flat side of transistor and adhesive tape visible.

Figure 61. Style RLRA, RA Figure 62. Style RLRE, RE
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Lead Tape Packaging Standards for Axial-Lead

Components

1.0 SCOPE

This section covers packaging requirements for the
following axial-lead component’s use in automatic testing
and assembly equipment: onsemi Case 17-02, Case 41A-02,
Case 51-02 (DO-7), Case 59-03 (DO-41), Case 59-04, Case
194-04 and Case 299-02 (DO-35). Packaging, as covered in
this section, shall consist of axial-lead components mounted
by their leads on pressure sensitive tape, wound onto a reel.

2.0 PURPOSE

This section establishes onsemi standard practices for
lead-tape packaging of axial-lead components and meets the
requirements of EIA Standard RS-296-D “Lead-taping of
Components on Axial Lead Configuration for Automatic
Insertion,” level 1.

3.0 REQUIREMENTS

3.1Component Leads
3.1.1 — Component leads shall not be bent beyond
dimension E from their normal position. See Figure 64.

3.1.2 — The “C” dimension shall be governed by the
overall length of the reel packaged component. The
distance between flanges shall be 0.059 inch to 0.315
inch greater than the overall component length. See
Figures 64 and 65.

3.1.3 — Cumulative dimension “A” tolerance shall
not exceed 0.059 over 6 in consecutive components.

3.20rientation
All polarized components must be oriented in one
direction. The cathode lead tape shall be any color
except white and the anode tape shall be white. See
Figure 63.

3.3Reeling
3.3.1 — Components on any reel shall not represent
more than two date codes when date code
identification is required.

3.3.2 — Component’s leads shall be positioned
perpendicularly between pairs of 0.250 inch tape. See
Figure 64.

3.3.3 - A minimum 12 inch leader of tape shall be
provided before the first and last component on the
reel.

3.3.4 — 50 Ib. Kraft paper is wound between layers
of components as far as necessary for component
protection.

3.3.5 — Components shall be centered between tapes
such that the difference between D1 and D2 does not
exceed 0.055.

3.3.6 — Staples shall not be used for splicing. No more
than four layers of tape shall be used in any splice area
and no tape shall be offset from another by more than
0.031 inch noncumulative. Tape splices shall overlap
at least 6 inches for butt joints and at least 3 inches for
lap joints and shall not be weaker than unspliced tape.

3.3.7 - Quantity per reel shall be as indicated in
Table 1. Orders for tape and reeled product will only
be processed and shipped in full reel increments.
Scheduled orders must be in releases of full reel
increments or multiples thereof.

3.3.8 - A maximum of 0.25% of the components
per reel quantity may be missing without consecutive
missing per level 1 of RS-296-D.

3.3.9 - The single face roll pad shall be placed
around the finished reel and taped securely. Each reel
shall then be placed in an appropriate container.

3.4Marking
Minimum reel and carton marking shall consist of
the following (see Figure 65):

onsemi part number

Quantity

Manufacturer’s name

Date codes (when applicable; see note 3.3.1)
4.0

Requirements differing from this onsemi standard shall
be negotiated with the factory.

The packages indicated in the following table are suitable
for lead tape packaging. Table 1 indicates the specific
devices (transient voltage suppressors and/or Zeners) that
can be obtained from onsemi in reel packaging and provides
the appropriate packaging specification.

www.onsemi.com
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Lead Tape Packaging Standards for Axial-Lead
Components

Table 1. PACKAGING DETAILS (all dimensions in inches)

Device MPQ Component Tape Reel Reel Max Off
Product Title | Quantity Spacing Spacing Dimension | Dimension | Alignment
Case Type Category Suffix | Per Reel | A Dimension | B Dimension C D (Max) E
Case 17 Surmetic 40 & 600 Watt TVS RL 4000 0.2+0.015 2.062 £ 0.059 3 14 0.047
Case 41A 1500 Watt TVS RL4 1500 0.4 +0.02 2.062 £ 0.059 3 14 0.047
Case 59 DO-41 Glass & DO-41 RL 6000 0.2+0.015 2.062 + 0.059 3 14 0.047
Surmetic 30
Rectifier
Case 59 500 Watt TVS RL 500 0.2+0.02 2.062 + 0.059 3 14 0.047
Rectifier
Case 194 110 Amp TVS (Automotive) RL 800 0.4+£0.02 1.875 +0.059 3 14 0.047
Rectifier
Case 267 Rectifier RL 1500 0.4+£0.02 2.062 + 0.059 3 14 0.047
Case 299 DO-35 Glass RL 5000 0.2+0.02 2.062 + 0.059 3 14 0.047
Case 267 Schottky & Ultrafast RL 1500 0.4+£0.02 2.062 + 0.059 3 14 0.047
Rectifiers
Case 267 Fast Recovery & General RL 1200 0.4 £0.02 2.062 £+ 0.059 3 14 0.047
Purpose Rectifiers
Overall LG
Kraft Paper ltem 3.1.2
Reel
ﬁ— B —> E A
Roll Pad =
Item 3.1.1 — A
Max Off —
Alignmen —
A gnme| t-* —
Container — -
Tape, Any Color Tape, White Item 3.3.5 \ ‘ \ \ 0.250
Except White ltem 3.2 Both Sides T " tem 3.3.2
Item 3.2 (Anode) 0.031
(Cathode) ltem 3.3.5

Figure 63. Reel Packing

Optional Design

Figure 64. Component Spacing

Iltem 3.4

C

Figure 65. Reel Dimensions (ltem references appear on Page 39)
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INFORMATION FOR USING SURFACE MOUNT PACKAGES

RECOMMENDED FOOTPRINTS FOR SURFACE MOUNTED APPLICATIONS

interface between the board and the package. With the
correct pad geometry, the packages will self align when

Surface mount board layout is a critical portion of the total
design. The footprint for the semiconductor packages must
be the correct size to ensure proper solder connection

subjected to a solder reflow process.

POWER DISSIPATION FOR A SURFACE MOUNT DEVICE

The power dissipation for a surface mount device is a
function of the drain/collector pad size. These can vary from
the minimum pad size for soldering to a pad size given for
maximum power dissipation. Power dissipation for a
surface mount device is determined by Tjmax) the
maximum rated junction temperature of the die, Rgyp, the
thermal resistance from the device junction to ambient, and
the operating ambient temperature, Ta. Using the values
provided on the data sheet, Pp can be calculated as
follows:

Pp = TJ(max) -Ta
Roua

The values for the equation are found in the maximum
ratings table on the data sheet. Substituting these values into
the equation for an ambient temperature Tp of 25°C, one can
calculate the power dissipation of the device. For example,
for a SOT-223 device, Pp is calculated as follows.

pp= _190°C-25°C  _gog miliwatts
156°C/W

The 156°C/W for the SOT-223 package assumes the use
of the recommended footprint on a glass epoxy printed
circuit board to achieve a power dissipation of 800
milliwatts. There are other alternatives to achieving higher
power dissipation from the surface mount packages. One is
to increase the area of the drain/collector pad. By increasing
the area of the drain/collector pad, the power dissipation can
be increased. Although the power dissipation can almost be
doubled with this method, area is taken up on the printed
circuit board which can defeat the purpose of using surface
mount technology. For example, a graph of Rgja versus
drain pad area is shown in Figures 66, 67 and 68.

Another alternative would be to use a ceramic substrate or
an aluminum core board such as Thermal Clad™. Using a
board material such as Thermal Clad, an aluminum core
board, the power dissipation can be doubled using the same
footprint.

z
: L
3)
£ |\ | Boardmatera= 0.0625" Ta=25°C
:.1" 140 G-10/FR-4, 2 0z Copper
| |
% = < 0.8 Watts
34
& § 1.25 Watts* 1.5 Watts
S St00 M/
[~ = ~—~—
E \\\
. *Mounted on the DPAK footprint —
2 8 oun ed on the DPAK footprint —e—
£ 00 0.2 0.4 0.6 0.8 1.0

A, AREA (SQUARE INCHES)

Figure 66. Thermal Resistance versus Drain Pad
Area for the SOT-223 Package (Typical)
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Figure 67. Thermal Resistance versus Drain Pad
Area for the DPAK Package (Typical)
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Figure 68. Thermal Resistance versus Drain Pad
Area for the D2PAK Package (Typical)

www.onsemi.com

a1


http://www.onsemi.com/

SOLDER STENCIL GUIDELINES

Prior to placing surface mount components onto a printed
circuit board, solder paste must be applied to the pads.
Solder stencils are used to screen the optimum amount.
These stencils are typically 0.008 inches thick and may be
made of brass or stainless steel. For packages such as the
SC-59, SC-70/SOT-323, SOD-123, SOT-23, SOT-143,
SOT-223, SO-8, SO-14, SO-16, and SMB/SMC diode
packages, the stencil opening should be the same as the pad
size or a 1:1 registration. This is not the case with the DPAK
and D2PAK packages. If a 1:1 opening is used to screen
solder onto the drain pad, misalignment and/or
“tombstoning” may occur due to an excess of solder. For
these two packages, the opening in the stencil for the paste
should be approximately 50% of the tab area. The opening
for the leads is still a 1:1 registration. Figure 69 shows a
typical stencil for the DPAK and D2PAK packages. The

pattern of the opening in the stencil for the drain pad is not
critical as long as it allows approximately 50% of the pad to
be covered with paste.

N\ N
NNSEINE =
& & m STENCIL

Figure 69. Typical Stencil for DPAK and
D2PAK Packages

SOLDERING PRECAUTIONS

The melting temperature of solder is higher than the rated
temperature of the device. When the entire device is heated
to a high temperature, failure to complete soldering within
a short time could result in device failure. Therefore, the
following items should always be observed in order to
minimize the thermal stress to which the devices are
subjected.

e Always preheat the device.

e The delta temperature between the preheat and
soldering should be 100°C or less.*

e When preheating and soldering, the temperature of the
leads and the case must not exceed the maximum
temperature ratings as shown on the data sheet. When
using infrared heating with the reflow soldering
method, the difference should be a maximum of 10°C.

e For wave soldering, the soldering temperature and time
should not exceed 260°C for more than 10 seconds. For
other reflow methods such as convection and IR ovens,
refer to the reflow profiles on the following pages.

e When shifting from preheating to soldering, the
maximum temperature gradient shall be 5°C or less.

e After soldering has been completed, the device should
be allowed to cool naturally for at least three minutes.
Gradual cooling should be used since the use of forced
cooling will increase the temperature gradient and will
result in latent failure due to mechanical stress.

e Mechanical stress or shock should not be applied during
cooling.

* Soldering a device without preheating can cause

excessive thermal shock and stress which can result in

damage to the device.

* Due to shadowing and the inability to set the wave height
to incorporate other surface mount components, the D2PAK
is not recommended for wave soldering.

www.onsemi.com
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TYPICAL SOLDER HEATING PROFILE

For any given circuit board, there will be a group of
control settings that will give the desired heat pattern. The
operator must set temperatures for several heating zones and
a figure for belt speed. Taken together, these control settings
make up a heating “profile” for that particular circuit board.
On machines controlled by a computer, the computer
remembers these profiles from one operating session to the
next. Figure 70 shows a typical heating profile for use when
soldering a surface mount device to a printed circuit board.
This profile will vary among soldering systems, but it is a
good starting point. Factors that can affect the profile
include the type of soldering system in use, density and types
of components on the board, type of solder used, and the type
of board or substrate material being used. This profile shows
temperature versus time. The line on the graph shows the

actual temperature that might be experienced on the surface
of a test board at or near a central solder joint. The two
profiles are based on a high density and a low density board.
The Vitronics SMD310 convection/infrared reflow
soldering system was used to generate this profile. The type
of solder used was 62/36/2 Tin Lead Silver with a melting
point between 177-189°C. When this type of furnace is used
for solder reflow work, the circuit boards and solder joints
tend to heat first. The components on the board are then
heated by conduction. The circuit board, because it has a
large surface area, absorbs the thermal energy more
efficiently, then distributes this energy to the components.
Because of this effect, the main body of a component may
be up to 30 degrees cooler than the adjacent solder joints.

STEP 1 STEP2  STEP3 STEP 4 STEP5 STEP6  STEP7
PREHEAT VENT  HEATING HEATING HEATING VENT  COOLING
ZONE 1 “SOAK” ZONES 2 &5 ZONES3&6 ZONES4&7
“RAMP” “RAMP” “SOAK” “SPIKE” 205° TO 219°C
‘ ‘ N " PEAKAT
200°C — DESIRED CURVE FOR HIGH 170°C SOLDER
MASS‘ASSEMBLIES JOINT
15200 l/
150°C —— SOLDER IS LIQUID FOR
40 TO 80 SECONDS
100°C 140°C (DEPENDING ON
MASS OF ASSEMBLY)
100°C |
DESIRED CURVE FOR LOW
MASS ASSEMBLIES
5C _|
TIME (3 TO 7 MINUTES TOTAL) > TMmAX

Figure 70. Typical Tin Lead (SnPb) Solder Heating Profile
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TEMPERATURE =

T

25

TYPICAL SOLDER HEATING PROFILE (continued)

Preheat

b 7 [~ Critical Zone

T to Tp

t 25°C to Peak

TIME =

Figure 71. Typical Pb-Free Solder Heating Profile

Profile Feature

Pb-Free Assembly

Average Ramp-Up Rate (Tspyax to Tp)

3°C/second max

Preheat
Temperature Min (Tsmin)
Temperature Max (TSmax)
Time (tSmin t0 tSmax)

150°C
200°C
60-180 seconds

Time maintained above

Temperature (TT) 217°C
Time (t1) 60-150 seconds
Peak Classification Temperature (Tp) 260°C +5/-0

Time within 5°C of actual Peak Temperature (tp)

20-40 seconds

Ramp-Down Rate

6°C/second max

Time 25°C to Peak Temperature

8 minutes max
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AMBIENT MOUNTING DATA

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

TYPICAL VALUES FOR Rgya IN STILL AIR

Mounting Lead Length, L (IN)

Method 1/8 1/4 | 1/2 | 3/4 Units
1 50 | 51 53 | 55 | °C/W
2 RaJa 58 59 61 63 °C/W
3 28 °C/wW

MOUNTING METHOD 1

P.C. Board Where Available Copper
Surface area is small.

i e

W7 2

MOUNTING METHOD 2

Vector Push-In Terminals T-28

S ———
] e

MOUNTING METHOD 3

P.C. Board with
1-1/2 7 x 1-1/2 ” Copper Surface

g
.

/_/' ~ Board Ground Plane
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Humidity Indicator Card: Type HIC-0560

Objective

The objective of this information brief is to provide the
customer with a general understanding of the humidity
indicator cards (HIC) basic functions and a reaction plan
based on the level of dryness as indicated on the card.

Introduction

The HIC is printed with moisture sensitive spots which
will respond to variations of different levels of humidity
with perceptible change in color typically from blue (dry) to
pink (wet). The HIC is packed inside moisture barrier bags,
which monitor the moisture inside the barrier bag. When the
bag is opened, the HIC can be examined to determine the
degree of dryness of the parts inside the bag.

Old HIC (HIC 0515)

Humidity Indicator Cards: HIC-0515 and HIC-0560

Excess humidity in the dry pack is noted by the HIC. It can
occur due to misprocessing (e.g. missing or inadequate
desiccant), mishandling (e.g. tears or rips in the moisture
barrier bag) or improper storage.

The HIC should be read immediately upon removal from
the moisture barrier bag. For best accuracy, the HIC should
be read at 23+5°C. The following conditions apply
regardless of the storage time (whether or not the shelf life
has exceeded).

New HIC (HIC 0560)

Obsolete IPC/JEDEC J STD 033A

HUMIDITY  INDICATOR | HUMIDITY INDICATOR
2"£pm' v 8 For MSL Level 2 Parts
BAKE URITS > 15% Bakopats  60% O, —4 - 60% Bake parts if 60% is not
IF P ¥ 60% is - ber
EQ'TJUE__,_;“ For MSL Level 2A 5A
BAKE UNITS ° LEVEL ’ Q o, Bake parts if 10% is not
iF PiNK »- 10% ?A':TA; . . - 10% blue and five 5% is pink
Bake parts ;
CHANGE & st
DESICCANT i o, and 5% 5% —1 - 59
IF PANK > 5% [ yenk %o
DISCARD IF CIRCLES OVERRUM ] Use: Do nol put this
AVOID METAL CONTACT %....!M'“"'“

Current IPC/JEDEC J STD 033B

Figure 72. Humidity Indicator Card

Table 2: HIC Conditions and Corresponding Actions for HIC-0560

HIC Conditions 5% 10% 60% Action Remarks
Condition 1 Blue Blue Blue No bake Parts are dry
Condition 2 Pink Blue Blue No bake Only indicates that parts have 5% level of moisture
Condition 3 Pink Pink Blue Bake required, refer to Table 2 Bake parts MSL levels 2a, 3, 4, 5, and 5a
No need to bake MSL level 2
Condition 4 Pink Pink Pink Bake required, refer to Table 2 All were parts were affected by moisture
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Bake Duration for Exposed Parts

AMIS recommends that bake duration of exposed parts “Handling, Packing and Use of Moisture/Reflow Sensitive
should comply with the existing provisions as mandated by Surface Mount Devices” Bake Duration for Exposed Parts
Joint Industry Standard IPC/JEDEC-STD-033B entitled as shown in Table 3.

Table 3: Reference Conditions for Drying Mounted or Unmounted SMD Packages
(User bake: floor life beings counting at time = 0 after bake)

Bake @ 125°C Bake @ 90°C Bake @ 40°C
<5% RH <5% RH
Exceeding Exceeding Exceeding Exceeding Exceeding Exceeding
Floor Life Floor Life Floor Life Floor Life Floor Life Floor Life
Package Body Level by >72h by >72h by >72h by >72h by >72h by >72h
Thickness 2 5 hours 3 hours 17 hours 11 hours 8 days 5 days
<1.4mm
2a 7 hours 5 hours 23 hours 13 hours 9 days 7 days
3 9 hours 7 hours 33 hours 23 hours 13 days 9 days
4 11 hours 7 hours 37 hours 23 hours 15 days 9 days
5 12 hours 7 hours 41 hours 24 hours 17 days 10 days
5a 16 hours 10 hours 54 hours 24 hours 22 days 10 days
Thickness 2 18 hours 15 hours 63 hours 2 days 25 days 20 days
> 1.4mm < 2.0mm
2a 21 hours 16 hours 3 days 2 days 29 days 22 days
3 27 hours 17 hours 4 days 2 days 37 days 23 days
4 34 hours 20 hours 5 days 3 days 47 days 28 days
5 40 hours 25 hours 6 days 4 days 57 days 35 days
5a 48 hours 40 hours 8 days 6 days 79 days 56 days
Thickness 2 48 hours 48 hours 10 days 7 days 79 days 67 days
>2.0mm < 4.5mm
2a 48 hours 48 hours 10 days 7 days 79 days 67 days
3 48 hours 48 hours 10 days 8 days 79 days 67 days
4 48 hours 48 hours 10 days 10 days 79 days 67 days
5 48 hours 48 hours 10 days 10 days 79 days 67 days
5a 48 hours 48 hours 10 days 10 days 79 days 67 days
BGA package 2-6 96 hours As above per Not As above per Not As above per
>17mm x 17mm package applicable package applicable package
or any stacked die thickness and thickness and thickness and
package (Note 12) moisture level moisture level moisture level

NOTES:

11. Table 3 is based on worst-case molded lead frame SMD packages. Users may reduce the actual back time if technically justified (e.g.
absorption/desorption data, etc.). In most cases it is applicable to other nonhermetic surface mount SMD packages.

12.For BGA packages > 17mm x >17 mm that do not have internal planes that block the moisture diffusion path in the substrate they may use
bake times based on the thickness/moisture level portion of the table.
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www.onsemi.com

Worldwide Technical Support
www.onsemi.com/support

For a comprehensive listing of
onsemi Sales Offices, Distributors,
and Rep Firms, please visit:

Americas & EMEA: www.onsemi.com/sales

China: www.onsemi.cn/sales
Japan: www.onsemi.jp/sales

onsemi

Intelligent Technology. Better Future.

Join us: www.onsemi.com/careers

U

onsemi, ONSEM, and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates
and/or subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property.
A listing of onsemi’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. onsemi reserves the right to make changes at any time to any
products or information herein, without notice. The information herein is provided “as-is” and onsemi makes no warranty, representation or guarantee regarding the accuracy of the
information, product features, availability, functionality, or suitability of its products for any particular purpose, nor does onsemi assume any liability arising out of the application
or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages. Buyer is responsible for its
products and applications using onsemi products, including compliance with all laws, regulations and safety requirements or standards, regardless of any support or applications
information provided by onsemi. “Typical” parameters which may be provided in onsemi data sheets and/or specifications can and do vary in different applications and actual
performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. onsemi does not
convey any license under any of its intellectual property rights nor the rights of others. onsemi products are not designed, intended, or authorized for use as a critical component in
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