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Background and Objective
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Power Circuit

DC-DC converter
DC input-DC output

Converts power-supply voltage
for electronic device.

——— Numerous converters used in a single device.

A

Increases the area of electronic devices.
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Background and Objective D
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Background and Objective Zb*
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 Conventional Buck-Buck SIDO converter
and drawback of conventional control method
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Conventional Buck-Buck SIDO converter
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Conventional Buck-Buck SIDO converter

Power Stage Timing Chart
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Conventional Buck-Buck SIDO converter
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Conventional Buck-Buck SIDO converter :@0
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Power Stage Timing Chart
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Control time ratio Tol:To2 1s fixed.
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Drawback of conventional control method

Limited by Tor |

o

It isn’t possible to work in large load current ratio.
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Proposed method

Conventional Proposal

[ Control time ratio 1s fixed ] [ Control time ratio 1s variable ]

[ Operation range will become larger ]
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Proposed control method o>

{ Entire block diagram of the proposed circuit }
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Proposed control method

| Block diagram of control circuit

sawtooth1

sawtooth?2

NV
sawtooth

AV,

[Flow of the proposed control method ]

)

I.Acquisition of error voltage AVo1,AVos. ]

II.Generation of SEL signal ]

[ responding to two output voltage error ratio.

I11.Generation of sawtooth wave with matching
the High/Low time width of SEL signal.

e

by comparing sawtooth with AV,;,AV,>.

[ IV.Generation of PWM signal ]
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Proposed control method

" Block diagram of control circuit }

Vo] | | .
o——+ AVOJ
Vre ] _EA
L
cV 02 |3

EA
Vrp | AVy
L

)

I.Acquisition of error voltage AVo1,AVos. ]
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Proposed control method
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Block diagram of control circuit
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Proposed control method

{ Block diagram of control circuit }
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Proposed control method Z@Q
]

| Block diagram of control circuit
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* Sawtooth wave generator circuit
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Sawtooth wave generator circuit Z[}«»

[ Block diagram of control circuit ]
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[Flow of the proposed control method ]
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More detail

[I1.Generation sawtooth wave with matching | "
the High/Low time width of SEL signal.

IV.Generation of PWM signal
by comparing sawtooth with AV,;,AV,».
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Sawtooth wave generator circuit -

Sawtooth wave generator used in proposal method ]

[ Timing chart ]
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Sawtooth wave generator circuit

Sawtooth wave generator used in proposal method ]

SEL =

Al

sawtoothl

T

[ Timing chart ]

A

SEL ~— | OFF [ oN |

L

sawtoo% /\ 4 ¢

voltage controlled
current source

[J Reset

[ Increase

|

Sawtooth wave 1s generated.
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Sawtooth wave generator circuit :@Q

Sawtooth wave generator used in proposal method ]
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t <

[ Width of PWMua: = Width of T/, ]

A‘/0 V '<. : V>

1-max

PWMI L f

14F10H20H BfEH



Sawtooth wave generator circuit

Sawtooth wave generator used in proposal method ]
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Sawtooth wave generator circuit

l control
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Sawtooth wave generator used in proposal method ]
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e Simulation results
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Simulation Results Z@Q

SEEER

Schematic diagram of simulation circuit I
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Simulation Results Z@*

1

conventional method (control time ratio 1s fixed) proposal method (control time ratio 1s variable)
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Waveform of output voltage :@Q
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Steady state output voltage ripple characteristics
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P
Load step response characteristics Z@Q
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Load step response characteristics
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Peak value of sawtooth wave Z@*

SEL I —doli 102 ~—~—~IY0;L~V—~ ' ———F—

o o . —_ . 7 T —
14 z Z 7

]L[A] A A i [’{ \i f/ \ l\\ £

A T — pavam g v S B e v g 7\
wtooth1[ // // //]" /// // A /// . A
SawlooO ! ! !
7 7 —F ——A—

/ // / - - // . - / - . - // . - - / - .
sawtooth2[ AT 1A T O / / | / / |

=0.5[A], L,=0.5[A] T‘K\ Li=5.0[A], I,>=0.5[A]

F?em«f value s cownskank

14F10H20H BfEH



OUTLINE

e Conclusions and Future works
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Conclusions and Future works
S — S —

{ Conclusions ]

(Owe have proposed a new control method that works in case of a large

load current ratio, and confirmed the basic characteristics.
By varying control time ratio of two converters, we have confirmed the

operation of the proposed method in case of the load current ratio
Iol 102 =5.0A:0.5A that 1s 10:1.

[ Future works ]

(OOperation in CCM (continuos current mode )

(OOperation with a much higher load current ratio
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