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TDK POWER MANAGEMENT MODULE

The module constitutes the smartphone’s main system power manager, as well as the system’s
battery charger. Among others, it includes five 4.4MHz buck converters, twenty-three low-noise
LDO (Low Drop Out) regulators, a real-time clock with 32kHz crystal, converter for the camera
flash LED and LED for the display and touch screen. The following simplified block diagram
shows the TDK power management module supporting the applications processor, wireless
section, memory and other parts of the smartphone.
TDK POWER MANAGEMENT MODULE IN SMARTPHONE
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PCB EMBEDDED COMPONENTS

The TDK power management module was designed in cooperation with TDK, Maxim, and
BlackBerry, whereby TDK buys the IC and is the module’s product owner. In other cases, the
customer provides the die and TDK embeds it. The die are delivered by Maxim as tested
wafers with 4μm copper on the die pads to TDK. TDK then thins the wafers to 50μm, singulates
them, and embeds them using its SESUB process.
In the TDK’s SESUB process, the die is first mounted face-up onto a two-layer PCB core. An
additional copper foil is then laminated over the die and PCB core, forming an additional
copper layer through which microvias can be formed to contact the die bond pads and the
initial PCB core. This therefore creates the die interconnects and the side-to-side
interconnects. The TDK SESUB process is ready for die with a minimum pitch of 80μm in
volume production, and TDK is planning to introduce 50μm minimum pitch capability. The
process flow is shown below.
TDK SESUB PROCESS FLOW

Since the copper layers that form the interconnects to the embedded die are defined
photolithographically, they can have any shape. For example, for high current connections, the
vias and traces can be larger, thus reducing resistance and improving performance. Thinner
and wider traces and vias can be mixed in the same design for best optimization, but early
collaboration between the IC designer and TDK is preferred.
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