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Abstract In this paper, a high-precision peak detector circuit that detects the output voltage information of a fly-back
converter is proposed. The proposed design consists of basic analog elements with only one operational amplifier and
three transistors. Because of its simple structure, the proposed circuit can minimize the delay time of the detection
process, which has a strong impact on the precision of the regulation aspect of the fly-back converter. Furthermore,
by using an amplifier and several transistors, the proposed detector can be fully integrated on-chip, instead of using
discrete circuit elements, such as capacitors and diodes, as in conventional designs, which reduces the production cost
of the fly-back converter module. In order to verify the performance of the proposed scheme, the peak detector was
simulated and implemented by using a 0.35 m MagnaChip process. The gained results from the simulation with a
sinusoidal stimulus signal show a very small detection error in the range of 0.3~3.1%, which is much lower than
other reported detecting circuits. The measured results from the fabricated chip confirm the simulation results. As a
result, the proposed peak detector is recommended for designs of high-performance fly-back converters in order to
improve the poor regulation aspect seen in conventional designs.
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Fig. 1. Various applications using DC-DC converters
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Fig. 2. Basic circuit of the flyback DC-DC converter
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Fig. 3. Circuit operation of the flyback converter
(@) Q : ON (b) Q : OFF
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Fig. 4. Wave forms of the flyback converter
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Fig. 5. Peak detector based flyback converter
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Fig. 6. Basic operation of the simple peak detector
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Fig. 7. Clock based hybrid peak detectors
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Fig. 8. The proposed peak detector for integrated circuit

AENEIL Qb FEEC] 19 AASE7(buffer)
Za8 S8 AvAIH FHE de o) o

45

oft

&
)

o] Eiool_oq J]CH“}\ .E_J,]T:Hﬂ E]Z] Eg]_

%71 &9 g AR AHE o7
* ol
e

f1
N

o]

2
oo

mEr-?ﬁﬁ>~0Nl‘0

| 22913 F7]wit} 25 0] vhE7] wjE

CEMESE i ER e
th 2R R g 2914 MOS Ed#A|
2 AZste] v 294% Frluitt 93-S
g Alght.,

I

TS

7]

{0

>

1%
=

Al

[¢]

I
o~
g

s

Table 1. SPICE parameters of 0.35 um CMOS process

Device
Parameter Units
NMOS
TOX nm 14.646
VTHO mV 791.77
nch 1/em’ 106.43E-12
] A’ 4553E-9
MI 366.3E-3
MISW 101.7E-3
CGSO F/m 167.68E-12
CGDO F/m 167.68E-12
CJ F/m 786.2E-6
CISW F/m 261.3E-12
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Fig. 9. (a) Circuit diagram of the op amp (b) Gain and
phase result of the op amp
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