
超低待机功耗充电器及适配器的趋势、挑
战和应用  

  

 
严一心 

恩智浦半导体技术市场经理 

2012年9月 

 



2 

超低待机电源供应及高效能的GreenChip方案 

Ultra Low Standby Power & High efficiency 

 家电、计算机周边、行动装置的耗电大小及节能相关市场信息  

 超低待机电源方案的必要性 

 相关规范之挑战、能源之星 

 减少待机功耗的解决之道  

 提高效率的方案  

 恩智浦电源供应方案总览 

 Demo板介绍 

 

 

 

 

 

 



云计算 
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Source: 维基百科 



移动消费电子设备的发展：IP enabled devices 
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Smartphone market will grow from 

500 M units in 2012 to 1,3 B units 

in 2015 
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• Tablet market will grow from 60 M 

units in 2011 > 300 M units in 2015. 

• IOs and Android will be the leading 

operating systems 

• Windows might gain market share 

with enterprise solutions 

• The PC market and specifically 

the net-book market will be 

impacted by the strong tablet 

sales 

•Emergence of Ultrabooks 



Adapter & Charger 
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90W/19V 45W/19V 
10W/5V 5W/5V 

90W/19V 
90W/19V 90W/19V 
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为什么要降低待机功耗(1) 

 What effect does standby power use have on Australia's total energy 

use?  

– It has been estimated that standby power costs Australians more 

than $950 million a year and accounts for around 10 per cent of our 

energy consumption. 

 

What Standby power consumed in NB adapter world wide a year? 

200M*0.5W*365*24=876,000M Wh=876M度=526MRMB(1度=0.6元) 

 

What standby power consumed in Hand set charger world wide a year? 

1500M*0.3W*365*24=3,942,000M Wh =3,942M度 

=2,365MRMB (1度=0.6元) 

 

 

Source: http://daysofchange.org/support/staff-pledges/reduce-standby-power.aspx#EFFECT 

 

http://daysofchange.org/support/staff-pledges/reduce-standby-power.aspx
http://daysofchange.org/support/staff-pledges/reduce-standby-power.aspx
http://daysofchange.org/support/staff-pledges/reduce-standby-power.aspx
http://daysofchange.org/support/staff-pledges/reduce-standby-power.aspx
http://daysofchange.org/support/staff-pledges/reduce-standby-power.aspx
http://daysofchange.org/support/staff-pledges/reduce-standby-power.aspx
http://daysofchange.org/support/staff-pledges/reduce-standby-power.aspx
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Cell-phone manufacturers are 

demanding that no-load, offline 

charger power should be 

reduced to 30 mW or less. 

A 30-mW no-load target is 

agreed by LG electronics, 

Motorola, Nokia, Samsung, and 

Sony Ericsson. 

为什么要降低待机功耗(2) 
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为什么要降低待机功耗(3) 

能源之星的要求： 

ENERGY STAR® Program Requirements for Single Voltage 

External AC-DC and AC-AC Power Supplies 

The third element of the ENERGY STAR specification is the No-Load 

power requirement, which specifies the maximum ac power that may be 

used by a qualifying AC-AC external power supply or AC-DC external 

power supply in the No-Load condition. Maximum power consumption 

levels for No-Load Mode are provided in the Table below. 



全球暖化议题加速节能相关法规、标准订定的速

度，也扩展节能的范围；过去节能的要求着重于

产品提供主要功能时的能源效率，近年来则要求

产品在关机模式(off mode)与待机模式(standby 

mode)也须达到最低能耗的要求，而规定其最大

允许功率数。 

电子产品只要插上电源(off mode)就算不开机也

会消耗电力。欧盟EuP指令立法前针对民众使用

个人计算机与屏幕的习惯进行调查，发现个人计

算机与屏幕在产品生命周期当中大部分的时间处

于关机与待机状态；家用型个人计算机82％时间

处于关机与待机状态，18％时间处于运作状态；

家用型屏幕85％时间处于关机与待机状态，15％

时间处于运作状态（如表1）。因此，若有效管

制关机与待机模式的能耗也能降低整体能源之使

用。 
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表1、歐盟地區電腦與螢幕使用狀況調查 

 

为什么要降低待机功耗(4-1) 

EUP Lot 6的要求： 

產品種類及工作模式 hours/y ratio (%) 

Desktop PC 
Comercial 

off 3285 37 

standby 3196 36 

on mode 2279 26 

Home 
Appliance 

off 4305 49 

standby 2873 33 

on mode 1582 18 

NB 
Computer 

Comercial 

off 3153 36 

standby 2995 34 

on mode 2613 30 

Home 
Appliance 

off 4468 51 

standby 2904 33 

on mode 1388 16 

Display 

Comercial 

off 2375 27 

standby 3798 43 

on mode 2586 30 

Home 
Appliance 

off 4835 55 

standby 2636 30 

on mode 1289 15 



欧盟EuP指令Lot 6针对有off mode与standby mode的

电子产品即将进行规范，包括：信息类设备、消费性

电子产品、家用电器、玩具娱乐以及运动产品等（如

表2），这些在2010年1月7日(2009年1月7日开始试行

)以后上市的产品(off mode)关机模式之耗能不得超过

1W；仅提供重新启动功能之(standby mode)待机模式

之耗能不得超过1W，待机模式若含状态显示功能则不

得超过2W；只要不是在在频繁使用的状态下，产品均

需提供(off mode)与(standby mode或类似的功能。四

年后（即2013年1月7日）上市的产品将面临更严格的

规定，包括： (off mode)关机模式之耗能不得超过

0.5W；仅提供重新启动功能之(standby mode)待机模

式之耗能不得超过0.5W，待机模式若含状态显示功能

，则不得超过1W；只要不是在频繁使用的状态下，产

品均需提供(off mode)与(standby mode或类似的功能

；此外，产品需提供电源管理功能当产品不在提供主

要功能时，能在最短的时间内自动进入(standby mode

或(off mode) ，而电源管理功能在产品出货前即完成

设定。 
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为什么要降低待机功耗(4-2) 

EUP Lot 6的要求： 

表2、歐盟EuP指令Lot 6規範之產品 

 
type item 

Home appliance 

洗碗機、乾衣機、洗依機、烹飪器具(如: 電烤
箱、電熱爐、微波爐、吐司機、電油炸鍋、電
動磨碎機、咖啡機、及其它用於開啟與封裝罐
頭或包裝產品)、電動刀。其它烹飪和食物處
理器、電動理髮器、吹風機、電動牙刷、電動
刮鬍刀、按摩器、其它身體照護電子設備與磅
秤! 

Computing 家用為主的資訊類設備產品 

Consumer 
電視、收音機、攝影機、錄影機、擴音機、家
庭劇院、月器、其它用來複製或用來重製聲音
影像包含由訊號傳遞或是其它技術為目的之電
子產品，不包含電信方式傳遞的產品。 

toy, 
entertainment & 
sports 

賽車玩具或電動火車、掌上型遊戲機、運動器
材、其它玩具、娛樂及運動設備。 



Adapter:  
– Requirement: <0.5W@0.25W 

 

TV Power  in China: 
– Requirement : <0.5W@0.20W 
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为什么要降低待机功耗(4-3) 

EUP lot 6 for Adapter & LCD TV power 
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为什么要降低待机功耗(5-1) 
DoE(美国能源部) from USA 



为什么要降低待机功耗(5-2) 
DoE(美國能源部) from USA 
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减少待机功耗及提高效率的解

决方案 
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減少功耗就是提高效能  1) conduction loss 

Improving efficiency for high loads by  

     reducing conduction losses 
-- lower Rdson of HV MOS 

    -- lower VF Schottkey 

    -- Synchronous Rectification  
    (using TEA1791/1761 for Flyback  

        TEA1791A/1795 for LLC to  

         replace Schoctky) 

     -- SR MOS  

     -- PFC diode 

     -- Reduce feedback loop current by  

         1) using power saving components 

         2) higher Ohm register 

     -- use low power consumption ICs 
 



16 

減少功耗就是提高效能   

2) Reducing switching loss 

Reducing switching frequency 

‒ Linerar frequency reduction 

--Cycle skipping 

-- Burst mode  

-- soft switching  

-- QR with valid switching 

-- Resonant (LLC) for always soft 

switching 

       -etc 
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Multi mode switching offering high efficiency 

at heavy load and Light load e.g. QR 
 on heavy load, PWM frequency will be reduced with valley detect switching(Quasi-

resonant). 

 

 

 

 

 

 

 

 

Minimum switching losses by frequency   

     reduction 

 Reduced EMI 
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Flyback QR 在轻负载下的高效能表现 
Turn-off the PFC converter at light load to increase the efficiency 

Decrease the flyback switching frequency at light load  

 

 

 

 

 

 

Reduced light load power loss 
-- TEA175X allows a higher ohmic  

    resistant ladder in the feedback loop. 
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Multi mode CCM Flyback for <65W在中轻负载
下的高效能表现 

Frequency reduction with fixed minimum peak current to 
maintain high-efficiency at low output power levels 
 
 
 
 
 
 
 
 
 
- TEA1738: In low power operation switching losses are reduced by 

lowering the switching frequency, and the peak current is set to 25 % of 
the maximum peak current. 

 

Freq / 

ISENSE peak 

Freq 

ISENSE peak level 

100% 

400mV 

500mV 

80kHz 

Load 

25% 50% 10% 5% 

275mV 
250mV 

125mV 

65kHz 

~30kHz 

Lower frequency at medium load to obtain higher 

efficiency at medium loads and low loads. 
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Flyback for <65W在轻负载下的高效能表现
（续） 
 

Standard application power breakdown:  measured input power is 84mw at 

230Vac 

 

 

 

 

 

 

 

 

 

 

 

 improving power saving at light load 

1)  Active x-cap discharge circuit 

2) High ohmic VINSENSE resistor 

3) Low power TL431 for better accurance  

4) use low power consumption IC, like NXP’s GreenChip series, TEA173x, TEA175x 

5)  use lower power consumption photo coupler  

6) Remove photo coupler  -- PSR to omit photo coupler 

 

 

 

TEA1733/38 for 65W 



Example by PSR  

<20W Chager/Adapter – 降低待機功耗及避免噪音 
Burst mode frequency: 400Hz < Fsw < 1850Hz 

– left side of ear-sensitivity curve  

– not audible for low inductor current with small excitation of the magnetic core. 

– in burst mode the converter operates with only 25% of the max. peak current to 

 avoid audible noise. 

 Normal operation frequency: 22.5kHz  < Fsw < 51.5kHz 
– right side of ear-sensitivity curve  

– not audible as  no fundamental frequency components in the ear sensitive 3kHz region. 
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>50kHz 

0.09A 

0.36A 

0.15A 

Pcp 

0.12W 2W 5W ~1W 0W 

Ipeak 

fswitch 

CVB 

CVC CVF CCF CP 

~2W 

CCC 

25kHz 

Ipeak 

fswitch  

CVB 

constant 

voltage 

with burst mode 

CVC 

constant 

voltage 

with current 

mode 

CVF 

constant 

voltage 

with frequency 

mode 

CP 

constant power 

CCF 

constant current 

with frequency 

mode 

CCC 

constant current 

with current 

mode 

TEA172x  
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LLC的待机功耗效率一定总是

高的吗？ 

 

 



EuP requirement 

Requirements for Standby & Off mode 
– dec 2008  off mode  Pin < 1 Watt 

   standby  Pin < 1 Watt / 2 Watt*) 

– dec 2012  off mode  Pin < 0.5 Watt 

   standby  Pin < 0.5 Watt / 1 Watt*) 

 Intel presentation at the DPF (Digital Power Forum): 

The EuP target for the PSU is (including margin)    :       Pin < 450 mW at Pout=5*50=250mW load 

Aug

ust 

10, 

201

23 



Power consumption reduction in TEA1716 

Power contribution split-up TEA1713 TEA1716 

Power consumed by the reference TL431 + reference voltage divider + opto on secondary side  140 mW 10.5 mW 

Opto current on the primary side 50 mW 5 mW 

Power consumption of the TEA1713 in burst mode 75 mW 25mW 

Power consumed by the PFC in burst mode 20 mW 20mW 

Power consumed by half bridge switching losses + magnetizing losses + input filter  60 mW 60 mW 

Total power consumption at no load at 115V AC in (burst mode):  345 mW 120.5 mW 

3. Reduce IC supply current during burst mode from 3mA  1mA 

 PINPUT =  ISUPPLY * VSUPIC / efficiency converter = 1 mA * 20V / 80% = 25 mW 

2. A reversed optocoupler application leads to an opto current (both prim & sec)  of 200 uA: 

 PINPUT= Opto current sec. side (19.5V * 200 uA / 80%) = 5 mW 

 PINPUT= Opto current prim. side (200 uA* 20V / 80%) = 5 mW 

1. A selected low power error amplifier and resistive divider uses 0.23mA 

 PINPUT= (19.5V * 230 uA / 80%) = 5.5 mW 



Practical measurement results 
 

No load : Pin = 140 mW 

Pout = 250 mW : Pin = 430 mW 

 
 

 

*) The 230V mains voltage condition is worse case (highest losses) 

Remarks: 

1. The IC supply current reduction is tested by adding an external current source of 2 

mA to the SUPIC pin of the TEA1713.  

2. The modifications of the inverted opto coupler and the low power error amplifier circuit 

are included. 

 

meets EuP requirement 



Unique High Voltage Process capability 

•  800V BCD Process 

• Bulk 750V BCD process  (L0392) 

•  Bulk 650V BCD process (L0311) 

•  650V EZ-HV (SOI) process 

•  A-BCD SOI process (120V) 

•  Access to all processes within PS 

•  Process in development  

-New generation A-BCD (SOI) process, eg 30~50V SOI for low cost but still very 

power saving eg.  

-10uA Start up current (much lower by benchmarking) 

- 500uA Operation current (much lower by benchmarking), so the minimum 

power consumption is 10mW for TEA1733/38/31 and 3mW for TEA1721/23 

can be possible  

 



ABCD2/3 (SOI) process: 

High-speed protection 

Latch-up insensitive 

Less temperature dependent  

than conventional processes 

Low internal signal  

interference 

Wide Vcc range possible  

Cross-Section A-BCD3 

Silicon Substrate 

Silicon Island 

Buried Oxide 

Metal1 

Poly 
BPSG Oxide 

Scratch Protection 

Lateral 
Oxide 

Isolation 

Metal1 

Note: SOI  Silicon On Insulator 

GreenChip SR TEA1791  & TEA1733/38/31/175x 
Process choice 
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Personal 

Computing 

Consumer 

Electronics 

Lighting 

Electronics 

CFL 

HF-TL 

HID 

Notebook/ 

Netbook 

Desktop PC/ 

LCD monitor 

All-In-One 

PC 

LCD TV/ 

PDP 

Audio+ Video 

systems 

Home 

appliances 

Gaming 

consoles 

Focus applications 
Drive for Energy Efficiency 

LED 
Mobile/ tablet 

chargers  

Printers 

#1 

 

#1 

 

#1 

 



Computing: NB adapters & General Adapter 

Application Description Range USP 

Adapters <75W Flyback controller TEA1733 

TEA1738 

1733: >89%; <0.09W@no load 

1738: >90%; <0.09W@no load 

Adapters  

75W~180W 

Flyback + PFC 
controller 

Synchronous 
rectification 

GreenChip III, TEA1751/2 

                        TEA1753 

GreenChip SR, TEA1761/2/1791 

1751+TEA1791: >90%; <0.2W 

1753 +1703 <30~50mW@ no load 

Compact Size 

Combo PFC+PWM 

Adapters 
120W~300W 

Resonant controller 

SR for Resonant 

TEA1610/11,   

TEA1713,  

SR: TEA1791A; 1795 

>90%~92%;Combo IC; Less 
components;Compact Size 

Application Description Part Number USP Status 

Adapter <=65W Flyback controller  - 

GreenChip Low power 

TEA1731 (TSOP6) >90%; <0.09W@no load;Peak 

Load(60% more) low system cost; slim 

type 

1731: MP Q2’12 

Adapter Flyback+PFC controller – 

GreenChip 3.5 

TEA1755 (SO14) >90%;<100mW@no load; less audible 

noise 

TEA1755: MP Q3’12 

 Adapters 

>150W 

Resonant+ PFC controller- 

GreenChip SR LLC 

TEA1716 (SO24) >92%; Combo IC: <0.16W@no load; 

<0.45W@0.25W; <100mW@no load 

1716: MP Q2’12 

SR for Adapter Synchronous Rectifier IC TEA1792TS 

(TSOP6) 

Higher efficiency & lower cost 1792TS: MP Q2’12 

Charger 

(5W~20W) 

Primary sense Flyback, 

GreenChip SPF 

TEA1721 (SO7) 

TEA1723 (SO7) 

<10mW@ no load for 5W  

<20mW@no load for 10W 

1721: MP Q2’12 

1723: MP Q2’12 

Thrust Products ready 

Thrust Products coming or just released 



Most recent Awards and recognitions (1/2) 
Light Fair International, May 2010: 

Technical Innovation Award for GreenChip 

SSL2102, recognizing the most forward-

thinking advancement in lighting technology 

GreenChip TEA1733 won the Green Power 

Award in the 2009 Power Product 

Competition by Electronic Engineering & 

Product World (EEPW) in China 

GreenChip TEA1713 was voted on 17 Nov 

2010 by EDNC as “Leading Product” in the 

“Power Device and Module" category 

SSL2103T won the “Best LED application 

driver Award” in the 2010 Competition by 

Electronic Engineering & Product World 

 



Most recent Awards and recognitions (2/2) 

SSL4101T voted 2011 “Best Lighting 

Product”  by EDN China on 01 Dec 2011 

JenNet-IP in EDN’s list of Hot 100 

Products of the year 

NXP’s “Internet of things”, in EE Times' 20 

hot technologies list  for 2012 

2012 Elektra awards finalist, in the 

category Solid-State Lighting Application 

with the GreenChip smart lighting chipset 

2012: GreenChip TEA1716 won the Green 

Power Award in the 2009 Power Product 

Competition by Electronic Engineering & 

Product World (EEPW) in China 

  

 

 

 

 

http://www.eetimes.com/electronics-news/4231126/EE-Times--20-hot-technologies-for-2012


Recent GreenChip Power IC introduction 
Industry first PFC+Resonant combo EuP lot6 compliant 
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Free Sample on GreenChip Campaign 

http://www.cn.nxp.com/campaigns/greenchip/ 
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Thanks! 


