ISSN : 1226-7244 (Print)

ISSN : 2288-243X (Online) j.inst.Korean.electr.electron.eng.Vol.23,No.3,1061 ~1067,September 2019
=T 19-03-46 http://dx.doi.org/10.7471/ikeee.2019.23.3.1061
311

PTWSE A4&3 dojgl& AMOLEDS 1134 s}
-zd DC-DC ¥g7] A4
Design of Highly Integrated 3—Channel DC-DC Converter
Using PTWS for Wearable AMOLED
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Abstract

In this paper, a highly integrated 3-channel DC-DC converter is designed using power transistor width scaling
(PTWS). For positive voltage, V,,, a boost converter is designed using the set-time variable pulse width modultaion
(SPWM) dual-mode and PTWS to improve efficiency at light load. For negative voltage, Vyzq a 05 x regulated
inverting charge pump is designed with pulse skipping modulation (PSM) controller to reduce power consumption, and
for an additional positive voltage, V,pp, a LDO circuit is designed. The proposed DC-DC converter has been designed
using a 0.18m BCDMOS process. Simulation results show that the proposed converter has power efficiency of 56% ~90%
for load current range of 1 mA~70 mA and output ripple voltage less than 5 mV at positive voltage.
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Table 1. Main characteristics of 3-channel DC-DC converter.

I 1. 3-7'd DC-DC Hat7|o| F2 &4
Item Vros Ve Vavop
Vin 29 V~46 V
Vout 46 V -06 V~-23 V 28 V
Load current 1 mA~70 mA 1 mA~30 mA
Output voltage| 5/ <20 mV <5 mV
ripple
0.6MHz~
Frequency 127MHz 1MHz
Efficiency >80% >60% >80%
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Fig. 1. Block diagram of 3-ch DC-DC converter.
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Fig. 2. SPWM controller.
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