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Abstract In this paper, a step down converter for LED backlight of mobile application has been proposed. The
converter which is operated with 4 MHz high switching frequency is capable of reducing mounting area of
passive devices consists of a power stage and a control block. Circuit elements of the power stage are inductor,
output capacitor, MOS transistors and feedback resistors. The control block consists of pulse width modulator,
error amplifier and oscillator etc. Proposed step down converter has been designed and verified using a 0.35 um
1-poly 4-metal BCD process technology. Simulation results show that the output voltage is 1.8 V in 3.7 V
input voltage, output current 100 mA which is larger than 25 ~ 50 mA in conventional 500 KHz driven
converter when the duty ratio is 0.4

Key Words : BCD process, Integrated circuit, LED backlight, Step-Down DC-DC converter.
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[Fig. 1] Typical mobile system including the PMIC.
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[Fig. 21 Step down PWM DC-DC converter.
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[Fig. 31 Proposed step down DC-DC converter.
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[Table 1] Design specifications of the proposed circuit

Parameter Typ Units
Supply  Voltage 3.7 \%
Output  Voltage 1.8 v

Switching  Frequency 4 MHz
Duty  Ratio 0.4 -
Load  Current 100 mA
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[Fig. 4] BGR (band gap reference) circuit
(a) schematic (b) SPICE simulation results
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(a) schematic (b) SPICE simulation results
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[Fig. 6] Voltage controlled oscillator circuit
(a) schematic (b) SPICE simulation results
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(a) schematic (b) SPICE simulation result
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(a) schematic, (b) SPICE simulation results
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[Fig. 10] Protection circuit
(a) UVLO(under voltage lock out) circuit
(b) thermal shut down protection circuit
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[Fig. 13] Chip layout of the proposed circuit

4. AE

#7178 LED AIAE Slat 2ed)
035 um BCD B4& ol &ste] 47
Jolol-2 Agateiet. AAH 74P DC-DC
71 Alulge] 04 & W 3.7 V 42 Aol thalA
2 HQto] 1.8 VE Ugyl, 2HAF = 100 mAR, 7]
£0] 25~50 mAKTH £22 Ueho] 1#]=e] LED
A 5ol M A0 BTk B 4 MHz9| 9]
F8 Abgstel, WE|Y A wake oo 6]
ste] 30 % HEO] WA Faants Belth Aksis 7
91y DC-DC W3|= 43 Fo)7]7]2] 13]%= LED Al

Aol Hgo] 7k AR =5

H
A
=

2

ko)
T

5

)

References

[1] R. Mammano, Switching power supply topology :
Voltage mode vs current mode, Texas Instruments
Inc., Dallas, Unitrode Design Note DN-62, 1994.
M. Corsi, "Current sensing schemes for use
BiCMOS Proc. IEEE
Bipolar/BiCMOS Circuits and Technology Meeting,
pp- 55-57, New York, USA, 1995.

DOI: http://dx.doi.org/10.1109/BIPOL.1995.493865
K.N. Leung and P.K.T.Mok, "Analysis of multi-stage
Frequency compensation", IEEE Trans.
Circuits Syst. I, Fundam. Theory Appl., Vol. 48, No.
9, pp. 1041-1056, 2001.

[2] in
integrated  circuit." in

(3]

amplifier

1705

DOI: http://dx.doi.org/10.1109/81.948432
Bidian,
predictive Dead-Beat Digital Controller for DC power

[4

[l

Stephane Hua Jin, "High Performance
Supplies”, IEEE Transactions on Power Electronics,
Vol. 17, No.3, pp. 420-427, 2002.

DOLI: http://dx.doi.org/10.1109/TPEL.2002.1004250
Jeonsin Roh, "High-performance Error Amplifier For
Fast DC-DC Converters". IEEE Tran.
Circuits and Systems, Vol. 40, No. 11, pp. 591-595, 2005.
DOI: http://dx.doi.org/10.1109/TCSI1.2005.850521

A. J. Stratakos, S. R. Sanders, R. W. Brodersen, Low
voltag/Low Power Integrated Circuits and Systems:

=

Transient

—

Low Voltage Mixed Signal Circuits, IEEE press, New
York, USA, 1999.

[7] Gavriel

—

A, Rincon-mora, pilip E. Allen, "A
Low-Voltage, Low Quiescent Current, Low Drop-Out
Regulator", IEEE jounal of Solid-stage Circuits, Vol.
33, No. 1, pp. 36-44, 1998.

DOI: http://dx.doi.org/10.1109/4.654935

&8 A

tol
rdo

o (Hyun-Sik Son) [&

1

° 2013 2%
s} (5

QAL AAE

e 20134 39 ~ & : oA
Ui Al 2ggsla A} 5
<A EopE
k=g 3|2 A7, PMIC
0] 21 X|Min-Ji Lee) (=3¢

° 20133 29 :
shi (FEhp

o 20134 09 ~ A : AAI)
AR

AAR L e

&

<Ry

HheA 3= HA|, PMIC



=4kt el Al Allsd A3E, 2014

Ht @ Z(Won-Keoung Park) ELR)

e 20124 29 : QA|hEHEL ez
sk (BEAD

20149 29 : QAL LAl
2Rt (3D

20149 19 ~ @A : AelZnp
oJE|l A FUATY

<A Hop>
LED Egto|d] A7), ¥ed 3|2 44|, PMIC

& ¢t M(Han-Jung Song) [H2| 3]

1986\ 29 : FHOF
sk} (E3HD

sk AT
19884 29 : StoFoistm AxE
off

skl (ZHAD
20004 29 : 3hek
skl (gatubAp
2004 39 ~ B4 : AAlfeta
thegsh s

sha A3

2 2484

1706





