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Regulation on Power Saving

Power saving Is always so important for power supply. So many well-
Known regulations have played an important role this year to drive this
direction, like EUP Lot6, DOE, COC, Energy Star, etc. However,
nowadays, since loT Is so popular what is expected for power saving?
What will power look like for TV power, PC power, adapter and fast
charger? In this class NXP will help audiences to understand NXP’s
AC/DC power controller IC portfolio-- from 1W up to 350W.
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Regulation of Energy Saving — Existing Regulations

- Any Power, Incl. IPS & EPS:
- EUP L06:<0.5W at no load or standby mode

- External Power Supply (EPS):

- DOE for adapter:
= 5W~49W: 63%~88% at cable end & <0.1W@ no load
= >=50W: >88% at cable end & <0.21W@no load

- COC tier 1 for adapter:
= 5W~49W: 64%~89% at cable end & <0.15W
= >=50W :>89% at cable end & <0.25W

- COC Tier 2 for Adapter:
= 5SW~49W: 64%~89% at cable end & <0.075W
= >=50W :>89% at cable end & <0.15W

- Energy Star: .....
- 80+ for PC power...
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Energy Star V6 Final Requirements

ENERGY STAR® Program Requirements
Product Specification for Computers

Eligibility Criteria
ENERGY STAR Version 6.0
Rev. Oct-2013
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Energy Star 6

Table 5: Power Supply Efficiency Allowance

Minimum Efficiency at Specified
P Proportion of Rated Output -
ower e —— Minimum
Supply | Computer Average _
Type Type 10% 20% 50% 100% | Efficiency" | Allowancepsy
T 0.81 0.85 0.88 0.85 - 0.015
IPS 0.84 0.87 0.90 0.87 - 0.03
|ntegrated 0.81 0.85 0.88 0.85 - 0.015
Desktop 0841 "(0'87 090 087 r--° 0.04
Notebook D.BBi I- - - 8.88 I 0.015
eps | Desktop | 0.34 | - - - 89 - 0.03
Integrated | 0.83 ~ - /- - - 888 / 0.015
Desktop 0.84 - - - 0.89 0.04

6 EFFECTIVE DATE

6.1.1 Effective Date: The Version 6.0 ENERGY STAR Computers specification shall take effect June 2,
2014. To be ENERGY STAR certified, a product model shall meet the ENERGY STAR

specification in effect on its date of manufacture. The date of manufacture is specific to each unit

and is the date on which a unit is considered to be completely assembled.

Source: https://energystar.gov/products/specs/node/143
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Energy Star 7 — Internal Power Supply (IPS) Requirements

- IPS with maximum rated output power less than 75 watts shall meet minimum efficiency requirements as
specified in Table 1.

- IPS with maximum rated output power greater than or equal to 75 watts shall meet both minimum efficiency
requirements and minimum power factor requirements, as specified in Table 1 or Table 2 as applicable.

Table 1: Requirements for Internal Power Supplies with Rated Output of 500 Watts and Below

Loading Condition Minimum Minimum Minimum
(Percentage of Nameplate Efficiency Efficiency Power Eatior
Output Current) (115V) (230V)
20% 0.82 0.85 -
50% 0.85 0.88 0.90
100% 0.82 0.85 -

Table 2: Requirements for Internal Power Supplies with Rated Output Above 500 Watts

Loading Condition Minimum Minimum Minirnuin
(Percentage of Nameplate Efficiency Efficiency Powar Factor
Output Current) (115V) (230V)
20% 0.87 0.90 -
50% 0.90 0.92 0.90
100% 0.87 0.89 -

Source: https://www.energystar.gov/products/spec/displays_specification_version 7 0 pd
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Energy Star 7 — External Power Supply (EPS) Requirements

- Single- and Multiple-voltage EPSs shall meet the Level V or higher
performance requirements under the International Efficiency Marking
Protocol when tested according to the Uniform Test Method for Measuring
the Energy Consumption of External Power Supplies, Appendix Z to 10
CFR Part 430.

- Single-voltage EPSs shall include the Level VI or higher marking.

- Multiple-voltage EPSs meeting Level VI or higher shall include the Level VI
or higher marking.

- Additional information on the Marking Protocol is availableat
http://www.regulations.gov/#!documentDetail;D=EERE-2008-BT-STD-
0005-0218

Source: https://www.energystar.gov/products/spec/displays_specification_version_7 0 pd
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Regulation of Energy Saving — Coming Possible New
Reqgulations

- 0N FrEER L R >80% from ~3W above

- TV Power : <0.3W@standby mode (e.g. 12V/10mA) (some Brands
now)

- EPABEIRZZ 7.0

- FHE B &R IPS for Computing %3 4¢ 80Plus Bronze 125 2l 80Plus Silver %1ZE %k
(effective Nov'18)

-SERMEEEREN - ERERNEERRERENNER, UREXREERZHIEHE
B REX, SEFRAFTERRFERNRERRE, BNRER2E

- EUP Lot 7: <0.3W@standby Mode (when??)
- UL62368 (2019?)

-
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No Load Standby Power History and Trend (150W Adapter)
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Key Market Trends of Mobile Charger
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Shape of Current Adapter & Charger

NB 90W/19V 90W/19V
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/ « Multi Layer PCB
 Multi Type A ports * Low profile components

Type C PD/QC charger One Type C PD3.0+QC4.0+
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Key Market Trends of PC Power (Desktop + AlO)

Multi output to single output
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Multi-outputs Trend: 2 Outputs e.g. LED TV Power (>=37")
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Why Single Output Power for AlIO and Slim Type PC Power

- More simple to design;

- Easier to pass the safety

- Less component count

- More robust/reliable & longer product life

- Output power rating going down

- Easier to get certified for EnergyStar regulation

- Higher efficiency and lower cost on LDO or DC/DC stage

-
| 2 |
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Thrust Products of ACDC Power Controller Ready
L I 2 —

Adapters <75W TEA1733(L)T(P) (SO8) or DIP8) 1733: >89%; <0.09W@no load
TEA1738 (L)T (SO8) 1738: >90%; 0.09W@no load +Peakload (>1.5 times)
TEAL1731(L)TS (TSOP6) 1731:>90%;0.09W@no load +Peak load (> 1.5 times)
TEA1732(L)TS (TSOP6) 1732 : >89%; <90mW@no load+ Peak load (>1.5 times)+ Brown -in/out

1832: >89%; <55mW@no load+ peak load (>1.5 times) + Brown in/out

TEA1832(L)TS (TSOP6)

(Adapters<7SW  Flyback QR Controller  TEA1836(()T(SOl40rSO8)  1836+1892TS:>01%&<25mW@noload
Adapters Resonant Combo TEA1713: Combo LLC >90%~92% without SR;Combo IC; Less components;Compact Size
120W~300W TEA1716 Combo LLC 1713: <0.3W@no load

SR for Resonant SR: 1716:<100mW@no load (90w adapter)
TEA1792ATS(TSOP6) for one MOS; and EUP lot 6 compliance
TEA1795T (SO8) for 2 MOS
X-cap discharge Active X-cap discharge IC TEA1708T (SO8) Reduce 10~20mW for 90W adapterr
Capable for 4KV surge
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mailto:0.09W@no load +Peakload (

The Other Thrust Products Released Latterly

Application Patt Number
>75W Adapters, LLC digital controller+ <70mW@no load for 240W/12V 19161+19162:
Egv\f’e‘?""er &1V DCMPFC Controller 2~15% higher at load <10%; MP Q116

<+/-5% voltage regulation for 0%

load to 100% load

Meets Platinum standard
SRIC for LLC LLC Synchronous 2~5% High efficiency at middle 1995: MP Q3’15
Adapter Rectifier IC load via adaptive driving

capability by loading
Type C PD/QC & Flyback QR controller Type C PD3.0 & QC4.0+ 1936x: MP Q1’17
Fast + SR IC+ compliance; ’
Charger/Adapter  PD3.0/Q4.0+ ' 1993: MP Q1'16
s <75W protocol controller >90%(meet COC tier 2);

1998: MP Q4’16

1999: MP Q2’17
2 Vcc to save regulators ; 19031x MP Q3'17

N MOS switch at output;

<30mW@no load;

19051x MP Q4’17
19032x MP Q1'18

N
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How to get the technical documents, apply & purchase IC samples/Demo boards on

NXP public website
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Online Design Tools

Flyback SMPS Design Tool
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Resonant SMPS Design Tool

TEAITIS0E1262 280W Computing Power Suppiy

1. Most demo board pages have
a link to the Online Design
Tool

2. Smart Charge calculation tool
available by mid Q3-18
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https://www.nxp.com/products/power-management/ac-to-dc-solutions/secondary-side-controllers/qc4.0-4.0-plus-27w-mobile-charging:TEA1936XDB1530

Technical Supporters on NXP Web

Demo Boards, User Manual, Application Notes, Design Tools, etc.

Interested in learning more about
NXP GreenChip Power Solutions?

- A full set of Collateral is available

« Product Information Page
- Product Leaflets and Datasheets
- Application Notes
- Qualification Data
- Free Samples of all Product Versions

- Demo Board Information Page
- Demo Boards
- User Manuals
- Online Design Tools

« GreenChip Power Product Selection Guide
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« Online Calculation Design Tool

Check our website:
Products . https://www.nxp.com/products/power-management: POWER-MANAGEMENT

Demo bhoards : https://www.nxp.com/products/power-management/ac-to-dc-solutions:MC_34098

Design Tool : “Flyback SMPS Design Tool”

“Resonant SMPS Design Tool”
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http://www.nxp.com/products/power-management/ac-to-dc-solutions/tea1836-45-w-19.5-v-qr-dcm-wall-charger:TEA1836DB1200?fsrch=1&sr=2&pageNum=1
http://www.nxp.com/demoboard/TEA1716DB1255.html
http://www.nxp.com/products/related/nxp-power-selection-guide.html
../nxp.transim.com/fb/design.aspx
https://www.nxp.com/products/power-management:POWER-MANAGEMENT
https://www.nxp.com/products/power-management/ac-to-dc-solutions:MC_34098
https://www.nxp.com/products/power-management/ac-to-dc-solutions/ac-dc-controllers-with-integrated-power-switch/flyback-smps-design-tool:TEA1733-DST
https://www.nxp.com/products/power-management/ac-to-dc-solutions/ac-dc-controllers/resonant-smps-design-tool:LLC-DST?fsrch=1&sr=2&pageNum=1
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