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Introduction

Pick-and-place machines place surface mount technology
(SMT) devices on a circuit board very quickly and with
excellent precision. This combined with ahighly repeatable
solder processin areflow oven resultsin low assembly cost
with superior mechanical reliability. These benefits are
further combined with reduced stray inductance and
package resistance (better electrical and EMI performance)
in SMT power devices. The use of SMT power devicesis
enabled in part by the low power loss of SIC devices. This
application note addresses the construction, land patterns,
moisture sensitivity level, and reflow solder profile for
onsemi SMT devices.

o onsemi SMT products combine the benefits of
highly repeatable, low-cost manufacturing
processes with excellent electrical performance.

Scope

This document provides package, land pattern, solder
profile, and storage information for onsemi surface-mount

technology (SMT) devices, including D2PAK-7L
(TO-263-7L), D2PAK-3L (TO-263-3L), and TOLL
(MO-229).

onsemi SMT Construction

onsemi SMT devices are constructed with a 100% meatte
tin plated copper lead-frame and pins, as shown in a
cross-section drawing of a D2PAK-7L (TO-263-7L) below
in Figure 1. The D2PAK-3L and other SMT device
construction are similar. The exposed metal on the bottom
side of the package, referred to as the tab, is always the
electrical connection to the drain.

Most onsemi SMT products use silver sintered
connections that maintain integrity at temperatures of severa
hundred degrees C, and conseguently there is no concern of
re-melting sintered connections during PCB assembly or
rework processes. A further advantage of silver sintering
versus solder is significantly reduced thermal resistance
between the chip and the copper lead-frame, which resultsin
a lower junction-case thermal resistance. The few SMT
products with solder-attached chips use high-lead content,
high-temperature solder that melts at 380 °C.

All onsemi products are RoHS compliant, even those that
use solder instead of sintering. Use of lead in high melting
temperature solder is allowed by the RoHS initiative.

Bond wires

Sinter layer Package molding

/

Tin-plated copper

JFET chip  MOSFET chip

Figure 1. D2PAK-7L Cross-Section Drawing
of a onsemi Cascode, Not to Scale, JFET
Gate Bond Wire Omitted for Clarity

Cascode

The cascode construction is either stacked or side-by-side.
The cross-section drawing of Figure 1 is that of a stacked
cascode with the JFET chip silver sintered to the copper
lead-frame, and the low-voltage MOSFET chip sintered
directly ontop of the JFET chip. The stacked cascode hasthe
designation ‘SC’ in the pat number, such as
UJASCO75011B7S. The letter ‘S at the end of the part
number designates silver sinter chip attach. If thisfinal ‘S’
is missing, then the chip attach is with high-temperature
solder.

In the side-by-side construction, the low-voltage
MOSFET is mounted on a ceramic substrate. The ceramic
substrate is often referred to as DBC, which stands for the
direct bonded copper, with the top-side copper forming a
printed circuit pattern. The side-by-side configuration has
only theletter ‘C’ following the Generation designator, such
as UJACO075033B7S. Aswith the stacked configuration, the
letter ‘S’ at the end of the part number designates silver sinter
chip attach; or high-temperature solder without it.

JFET

JFET products of course have only the JFET chip inside
the package; the MOSFET chip in Figure 1 is omitted, and
wires are bonded to the top of the JFET chip. As with
cascode part numbers, the inclusion or omission of the letter
‘S at the end of the part number designates silver sinter or
high-temperature solder chip attach, respectively.
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PACKAGE OUTLINE DRAWINGS AND PRINTED CIRCUIT BOARD LAND PATTERNS

Following are package outline drawings (POD) and PCB applied. Footprint refers to the package outline as viewed
land patterns for various SMT packages. Land pattern refers from above.
to the metal pads on the PCB surface where solder pasteis

D2PAK-7L Table 1. D2PAK-7L (TO-263-7L) PACKAGE OUTLIN
DRAWING DIMENSIONS TABLE
E - -
2o T3 ’]‘d — e MILLIMETERS

| 4" LT DIM MIN. NOM. MAX.
S A 7T A 8.40 8.60 8.80
T T 2 AL 0.40 0.60 0.80
a { A2 7.90 8.00 8.10
? J &F | A3 2.30 2.40 250
@ Al 3.90 4.00 4.10
IiIRIRARINIINI \LL H 3 7 miIin A5 1.65 175 1.85
f A6 3.40 350 3.60

f F[ A7 1.00 REF
E ZBL I b 1.90 2.00 2.10
6x B—J le L 7Xb © 3 bl — — 280

b2 1.40 REF

b3 — -— 2.20

b4 0.50 0.60 0.70

c 0.45 0.50 0.60

78.80 79.00 79.20

D1 49.50 49.70 49.90

D2 69.85 70.00 70.15

D3 34.80 35.00 35.20

D4 37.60 37.80 38.00

Figure 2. D2PAK-7L (TO-263-7L) Package Outline Drawing D5 35.66 35.86 36.06
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Figure 3. D2PAK-7L (a) PCB Land Pattern with Dimensions in Millimeters, (b) Footprint Overlaying Land
Pattern Highlighting Area Within Land Pattern in Contact with Package Metal
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D2PAK-3L Table 2. D2PAK-7L (TO-263-7L) PACKAGE
OUTLINE DRAWING DIMENSIONS TABLE
D2PAK-3L
A [$]0254mm@][B[AW] s mm Inch
E 2 El—m m
' 4}—@ N Y Min Nom Max Min Nom Max
] /JE [ [ A 406 445 483 0.160 | 0.175 | 0.190
” s ot | Al 0.00 — 0.25 0.000 — 0.010
OFTIONAL \@ o y J A2 2.20 2.67 290 | 0087 | 0105 | 0.114
1 | | J L S b 051 0.81 0.99 0.020 | 0.032 | 0.039
o * ¥ ‘[—’ b2 114 127 178 0.045 | 0.050 | 0.070
ﬁ c 038 050 074 0.015 | 0.020 | 0.029
DETAIL
J L ¢ Pa— c2 114 127 1.65 0.045 | 0.050 | 0.065
3xb2 “ﬁ’_ﬁc
e JLM o Datum A D 8.38 9.14 9.65 0.330 | 0.360 | 0.380
[@To254mm®|[8]AG)] D1 6.86 8.00 8.37 0.270 | 0315 | 0.330
2.54 BSC 0.100 BSC
caGE 9.65 10.03 | 10.67 0.380 | 0.395 | 0.420
. PLANE P El 6.22 8.00 837 | 0245 | 0315 | 0.330
° 9°
? ! H 1461 | 1524 | 1588 | 0575 | 0.600 | 0.625
%ﬁ’"L*j:**'*’ I [ f:']:j:*'** i 1.78 254 2.79 0.070 | 0.100 | 0.110
L A1 L Al
DETAILC R L1 1.02 127 1.68 0.040 | 0.050 | 0.066
STANDARD LEAD TIP FORM OPTIONAL LEAD TIP FORM L2 127 152 178 0050 0060 0070
Figure 4. D2PAK-3L (TO-263-3L) Package L3 0.25BSC 0.010BSC
Outline Drawing Notes:
1. CONTROLLING DIMENSION: MILLIMETERS
2. PACKAGE BODY SIDESDOES NOT INCLUDE MOLD FLASH AND
GATE BURRS.
3. DIMENSION L IS MEASURED IN GAGE LINE.
4. CONVERTED INCH DIMENSIONS ARE NOT NECESSARILY EXACT.
5. PACKAGE MARKING: REFERTO DS_TO_263_3L
PIN DESIGNATIONS:
PIN 1: Source
PIN 2: Drain
PIN 3: Gate
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TOLL (MO-229) Table 3. TOLL POD DIMENSIONS
E = A = E1 b3 TO_LL
LI : I DrFRﬂﬁr i bol Value (mm)
It al (T_ Symbo Min Nom Max
[: ] 37 lg A 2.15 2.30 2.45
A A i ! AL 1.80 REF
il T i 5 b 0.70 0.80 0.90
r" IE T bl 9.65 9.80 9.95
. o f [ b3 1.10 1.20 1.30
ST : = [ Hpapnnll H\;}JJ_ c 0.40 0.50 0.60
. ~_ D 10.18 10.38 10.58
o || B e : ’ D1 1098 | 11.08 | 1118
= i D2 3.15 3.30 3.45
EEEEDE SN W—( N D4 4.40 455 4.70
u_[%—\ q,_‘j\zj E 9.70 9.90 10.10
T T El 7.95 8.10 8.25
e " e E2 0.60 0.70 0.80
e 1.20 BSC
H 11.48 11.68 11.88
H1 6.80 6.95 7.10
i 0.10 REF
. All dimensions in millimeters j1 0.46 REF
5 Dimensions iheomalionct with IEOEC MO 2995 exeept for backide i2 0.20 REF
) hfeats'\rvkexposedpad dimension, E1and H1 K 280 REF
T L 1.40 1.90 2.10
E e L1 0.50 0.70 0.90
L2 0.48 0.60 0.72
Figure 6. TOLL Package Outline Drawing L3 0.30 0.70 0.80
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Figure 7. TOLL Land Pattern with Dimensions
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Moisture Sensitivity Level (MSL)

The expansion of trapped moisture can damage SMT
components during rapid temperature changes in the solder
reflow process. Such damage is often not visible, but in
severe cases can result bulges or external cracks. Moisture
sensitivity level (MSL) is based on JEDEC standard
JSTD-020 with the purpose of defining levels
corresponding to proper packaging, storage, and handling to
avoid damage. The MSL standard specifies the period for
which amoisture sensitive device can be exposed to ambient
room conditions before going through a reflow or rapid
temperature-change rework process.

Table 4. MSL LEVELS AND FLOOR LIFE AT 30 °C

onsemi
MSL Parts Floor life Relative Humidity
1 All Unlimited 85%
D2PAK-3L
2 1 1 Year 60%
2a 0 4 Weeks
3 1 168 Hours
4 1 72 Hours
5 1 48 Hours
5a 1 24 Hours
6 1 Time on
Label (TOL)
after Break

Floor liferefersto the time after product is removed from
its sealed, dry, packing. Higher temperature and/or higher
humidity increase moisture absorption in the SMT package
and shortens the floor life. Conversely, lower temperature
and/or lower humidity generally reduces moisture ingress
and therefore increases the floor life.

Products that exceed their floor life can be baked dry and
then run through the solder reflow process. Also, products
with MSL rating of 2 or higher (more moisture sensitive)
may need to be baked before certain types of rework. Refer
to JEDEC standard J-STD-033 for bake conditions and time.
All onsemi products in D2PAK-3L package are MSL1.
Products in D2PAK-7L and TOLL are MSL3. Gen3
includes cascode FETs and JFETs with part numbers that
begin with UJ3 or UF3.

Reflow Profile
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Figure 8. Reflow Profile, Referred to as
Classification Profile in J-STD-020

Table 5. CLASSIFICATION PROFILES

Sn-Pb
Eutectic Pb-Free
Profile Feature Assembly Assembly

Preheat Soak
Temperature min
(Tsmin) _ 100 °C 150 °C
Temperature min
(Tsmax) 150 °C 200 °C
Time (ts) from Tgmin
10 Tsmax 60-120 secs 60-120 secs

Ramp-up Rate

(TLto Tp) 3 °C / secs maximum
Liquidous

Temperature (T) 183 °C 217 °C
Time (t.)

maintained above

T 60-150 secs 60-150 secs

Classification

D2PAK-3L: 220 °C

D2PAK-3L: 220 °C

Temperature D2PAK-7L: 220 °C | D2PAK-7L: 220 °C
TOLL: 235 °C TOLL: 235 °C

Time (tp)* within

5°C of T, see

Figure 8 20 secs 20 secs

Time 25 °C to peak

Temperature 6 mins max. 6 mins max.

The classification temperature (TC) in is the maximum
alowed peak temperature (TP), which is measured at the top

of the package.
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REVISION HISTORY

Revision Description of Changes Date

2 Replaced images with higher-resolution versions to enhance documentation quality. 11/11/2025

This document has undergone updates prior to the inclusion of this revision history table. The changes tracked here only reflect updates made
on the noted approval dates.

onsemi, ONSEMIL, 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 life support systems
or any FDA Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for implantation in the human body. Should
Buyer purchase or use onsemi products for any such unintended or unauthorized application, Buyer shall indemnify and hold onsemi and its officers, employees, subsidiaries, affiliates,
and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that onsemi was negligent regarding the design or manufacture of the part. onsemi is an Equal
Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.

ADDITIONAL INFORMATION

TECHNICAL PUBLICATIONS: ONLINE SUPPORT: www.onsemi.com/support
Technical Library: www.onsemi.com/design/resources/technical-documentation For additional information, please contact your local Sales Representative at
onsemi Website: www.onsemi.com www.onsemi.com/support/sales
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