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Background

Context : Integrated micro-transformer for signal 1solation and power transfer

* [solation 1s required to protect human and sensitive components from high voltages.

* Power needs to be transferred from non-isolated side to 1solated side.

» Technology further developed to achieve higher inductance density and higher efficiency.

* Provide a complete solution for achieving 1solated signal and power transfer with a high integration level.

Design & Modeling Characterization & Analysis
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o Easy to induce uniaxial anisotropy in the core Fig. 2. Deivee cross-section of (a) SLM(b) DLM  Characterization was carried out using an R&S Vector Network
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Specs of two types of p-transformer
* Two types of structure used to realize Iransformer Prototype [ E—— * De-embedding method [6] was applied for the correction of the
racetrack micro-transformers parasitics associated with the test set-up
Winding width, um 40 40
o Single layer metal Winding thickness, um 30 15 o Impedance matrix of DUT, Z,; was measured
o Double layer metal Winding spacing, um 20 15 o A dummy device was prepared and Zp, ;... was measured
Turns ratio, 44 0:0 o Impedance of transformer was separated from Z
Core thickness, um 4.5 4.5
Core length, mm 1.09 1.32 \_ZTransformaf J = [ZDUT ] - \_ZDummy J
Device length, mm 2.99 2.6 . : .
° » V_ . and voltage gain can be obtained using
Device width, mm 1.35 1.15
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Fig. 3. Top view of a fabricated »Requires significantly lower
SLM racetrack micro-transformer ~ - Y, operating frequency compared to s
| } air-core micro-transformers -10 ' t f
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DLM racetrack micro-transformer o o . .
efficiency (>60%) Fig. 7. Calculated and measured voltage gain
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