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Qorvo Surface Mount Technology Devices 
By Jonathan Dodge, P.E. 

 
Introduction 
Pick-and-place machines place surface mount technology (SMT) devices on a circuit board very quickly and with excellent precision. 

This ability combined with a highly repeatable solder process in a reflow oven results in low assembly cost with superior mechanical 

reliability. These benefits are further enhanced by reduced stray inductance and package resistance (better electrical and EMI 

performance) in SMT power devices. The use of SMT power devices is 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 Qorvo SMT devices. 

 

Scope 
This document provides package, land pattern, solder profile and storage 

information for Qorvo surface-mount technology (SMT) devices, including D2PAK-7L 

(TO-263-7L), D2PAK-3L (TO-263-3L), and TOLL (MO-229). 

 

Qorvo SMT Construction 
Qorvo SMT devices are constructed with a 100% matte tin-plated copper lead- 

frame and pins, as shown in a cross-section drawing of a (TO-263-7L) below in 

Figure 1. The D2PAK-3L and other SMT device constructions 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 Qorvo SMT products use silver-sintered connections that maintain integrity at temperatures of several hundred degrees C, and 

consequently have 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 results in 

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 of Qorvo’s SiC 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. 

 
 

 
Figure 1. D2PAK-7L cross-section drawing of a Qorvo cascode. (not to scale, JFET gate bond wire omitted for clarity). 

 

Qorvo SMT products 

combine the benefits 

of highly repeatable, 

low-cost manufacturing 

processes with 

excellent electrical 

performance. 
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Cascode 

Table 1: Surface mount packages’ mechanical details. 

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 

chip silver sintered to the copper lead-frame, and the low-voltage MOSFET chip sintered directly on top of the JFET chip. The stacked 
cascode has the designation ‘SC’ in the part number, such as UJ4SC075011B7S. The letter ‘S’ at the end of the part number 

designates silver sinter chip attach. If this final ‘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 

the letter ‘C’ following the Generation designator, such as UJ4C075033B7S. As with 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. 

 

Package Outline Drawings and Printed Circuit Board Land Patterns 
Following are package outline drawings (POD) and PCB land patterns for various SMT packages. Land pattern refers to the metal 

pads on the PCB surface where solder paste is applied. Footprint refers to the package outline as viewed from above. 

 

Figure 2. D2PAK-7L (TO-263-7L) package outline drawing. 

 
 
 

Qorvo’s SiC SMT products are 

included in FET-Jet Calculator 
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Table 2. D2PAK-7L (TO-263-7L) package outline drawing dimensions table. 

 

 

 

(a) (b) 

 

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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Figure 4. D2PAK-3L (TO-263-3L) package outline drawing. 

 

 

 

Table 3. D2PAK-73 (TO-263-3L) package outline drawing dimensions table. 
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Figure 5. D2PAK-3L PCB land pattern with dimensions in millimeters. 

 
 
 
 
 

 
Figure 6. TOLL (MO-229) package outline drawing. 
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Table 4. TOLL POD dimensions. Figure 7. TOLL land pattern with dimensions. 

 
 
 

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 in bulges or external cracks. Moisture sensitivity level (MSL) is 

based on JEDEC standard J-STD-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 a moisture-sensitive device can be exposed to ambient room 

conditions before going through a reflow or rapid temperature-change rework process. 
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Preheat area 

 
 
 

 

 

Table 5. MSL levels and floor life at 30 °C. 

 
 

Floor life refers to the time after product is removed from its sealed, dry, packing. Higher temperature and/or higher humidity increases 

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 Qorvo SiC products in the D2PAK-3L package are MSL1. Products in D2PAK-7L and TOLL are MSL3. Gen 3 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. 
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Table 6. Classification profiles. 

 
The classification temperature (TC) in is the maximum allowed peak temperature (TP), which is measured at the top of the package.  

Learn more about power electronic applications at www.qorvo.com/innovation/power-solutions/sic-power. 
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