Automobile 12V Power

Figure 3. Electrification of the Auto
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Source: Kasakian, Miller, and Traub, “Automotive
Electronics Power Up,” IEEE Spectrum (May 2000).
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48V Electrical System

12V/48V Electrical Architecture
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Example 12/48 V Vehicle
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System to Design
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Baseline Design

lout
)

* Use Tl WebBench (webench.ti.com) to get a baseline design
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Device Parameters
Diode MOSFET Inductor

0 Inductance2 DCR® SRF

+10%  _(mOhms)  typ+

50 24 Part number’ (uH) nom max (MHz)

32\,{5\,' JV 4'_5\, !\, SER2915L-152KL 1.5 150 1.65 60

7 l I l l SER2915H-222KL 22 1.86 205 40

20 /F/ 20 SER2915L-222KL 22 150 165 50

A/ / / SER2918H-332KL 3.3 260 286 40

& / / / SER2915H-332KL 3.3  1.86 205 30

E 10 / 16 SER2915L-332KL 33 150 165 40

z 7177 / SER2918H-472KL 4.7 260 286 30

E ;" i ;’ g / SER2915H-472KL 47 186 205 25

g /7] E P -~ SER2915L-472KL 47 150 165 30

% - 1/ s 21— 6V ] SER2918H-682KL 6.8 2.60 2.86 25

o / / f — — SER2915H-682KL 6.8 1.86 2.05 20

2 20 SER2915L-682KL 6.8 150 165 25

E: .S 8 ——T1—r oV SER2918H-103KL 10 260 28 20
| ) .

E Ty=175°C —7” /-—/— 100°C SER2915H-103KL 10 1.86 2.05 15

2 ' e SER2915L-103KL 10 150 165 20

o7 ; ,f ; 4 SER2918H-153KL 15 260 288 16

0s 11— SER2915H-153KL 15 186 2.05 12

/ / SER2915L-153KL 15 150 165 15

03 [ 0 SER2918H-223KL 22 260 286 15

f I 0 49 80 120 160 200 SER2915H-223KL 22 1.86 205 10

0z 1771 I, [A] SER2915L-223KL 22 150 1.65 10

SER2918H-333KL 33 260 286 10

04 / l I SER2915H-333KL 33 1.86 2.05 8

02 03 04 05 08 07 08 09 18 11 12 SER2915L-333KL 33 150 1.65 7

vr, INSTANTANEOUS VOLTAGE (V)
Figure 1. Typical Forward Voltage
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Expected Behavior

L D,
SE——— A
L +v, (- ’IiC @) +
e
C R

v, (“_f) I:I_[,C’i — S

THE UNIVERSITY OF

TENNESSEE [ §

KNOXVILLE



Equivalent Circuit Model
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LTSpice Simulation
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LTSpice Simulation
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Switching Transition
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Diode Switching Waveforms
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Power Diodes
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