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Abstract This paper describes the design of gate driver circuits in distributed maximum
power point tracking(DMPPT) controller for photovoltaic system. For the effective DMPPT
control in the existence of shadowed modules, high voltage gate driver is applied to drive
the DC-DC converter in each module. Some analog blocks such as 12-b ADC, PLL, and
gate driver are integrated in the SoC for DMPPT. To reduce the power consumption and
to avoid the high voltage damage, a short pulse generator is added in the high side level
shifter. The circuit was implemented with BCDMOS 0.35um technology and can support the
maximum current of 2A and the maximum voltage of 50V.
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<Fig. 2> Architecture of gate driver
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<Fig. 3> Circuit of high side level shifter
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<Fig. 4> Circuit of low side level shifter
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a8 9 = ol AfolEst 29 Aol 29 -0 u Y

@ AlEdold Aselth TAY PWM 60nse]
L FYE U2 60nse -
L Ffol-Afo]=s} 2P Aol

>,
=~
rlo
=
it
=
]

wm

o
B
ol
o
ol
>,
)
rlo
[\)
=1
w

o,
£

_28_



Journal of the Korea Industrial Information Systems Research Vol. 19 No.3, Jun. 2014

Graphl

K HV_out
w0 [
30 0.
= ;e
LV_out
10.0- [
60ns
= T T T T T T T T
799u B0u &0 1u 802u BO.2u B0 4w 20 5u 805u B0y 80

<Fig. 10> Non-overlap simulation(LV_out rise edge)

a9 10 & 2§ Aol=9] s edgeol #3E AlE
golAd Azfo|t}. slo] Alo]= 317 edge= 40VAH
7HA g W "ol o] F OV7HA] WA Al Hrk, 40V
ol ojw] Atk 3] MOSFET®] Ax|7] el o]
AHEYH =-oHE BYs SATY =-ond B9
& 2F 60nsoltt.

2500um
<Fig. 11> Layout (5000um x 2500um)

¥ 11 2 A A== gololx
0.35um BCDMOS 3A<& o] &3l9<
2500um ©]th.

o, A&
wf 5000um x

o
I
r

=
ol
ol
>
o

YF2A(LE, DA Sl o3

2 HFAA R F
Zo] Fatth B =ieAE 7]1Ee
dé}ﬂ DMPPTE 53},
EEMH%E Alkatsit.
E mefolHe] dHAR
l | S1ste] stol-Afo]
F7retl o
1ok

& 2=
e ¢ Sl

b
=
3
Q2 1

2

i

o

feom [
o,

o2
N
of\
ogk 1

15

=

>,
o
=

S

i_,‘
ik
e e
2
2
P‘l"
r w

Ioa
=
i
s
[~
|m
I
TR
m{N =
N

o in o o o &
{m . i
M 3= x
& =
K o
v
2
>F’
{0
1
=3
oz
rulm me

)
o,
rlr
BN
[\
>
1o,
)
Ju G

<Table 1> Performance summary

Performance

Technology 0.35 yum BCDMOS

PV Voltage 40V

Rise & Fall time l4ns / 22ns

CL 3000pF

Maximum current 2A

chip size 5000um x 2500um
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