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A UsB History AENEAS
Generation Mark Bandwidth Power Launch
USB 1.0 Lowspeed | e JAYz]| 1.5Mbps 5V /500mA 1996 .Jan
USB 1.1 Full speed s (| J SR 12 Mbps 5V /500mA 1998 .Sep
USB 2.0 High speed N— USB 480 Mbps 5V /500mA 2000 .Apr
SUPERSPEED
USB 3.0 Super speed | WMy G 5 Gbps 5V /900mA 2008 .Nov
Genl =
SUPERSPEED+
S d e
USB 3.1 uperspeed | @ USB 10 Gbps 5V /900mA 2013 .Aug
Gen2 H




A USB History (415 772%) AENEAS

5Gbps

e USB 2.0 £%8b/10b 4RAEEHI]
L B B 10{E bt &7 2 {EbitHydmiEFETE
B & (g 2R S F5480Mb/s x 8 /10 = 384Mb/s = 48MB/s
e USB 3.0 £%/8b/10b 4RAEEHI] >
LR EH10{EbithF &2 {Ebithy 4RISFETE
B & (g 2R 8 F55Gb/s x 8 /10 = 4Gb/s = 500MB/s
e USB 3.1 £¢FH128b/132b 4RHEEH]
L B FE132{EbithF 25 4 {EbitHYARIEFETS -
B P& {E g E E F510Gb/s x 128 /132 = 9.69Gb/s = 1212MB/s

UsB3.1



‘ USB Battery Charging AENEAS

e 2009 £ » FHEEkTEIEE 24 = (Global System for Mobile
Communications Association > GSMA ) ,BaR 1458 ( Open Handset
Alliance > OHA ) ,USB-IF £20% [ pg 3L [EEET » LAMicro USB i Ay
15 K IR R4 —1EC - 352 USB BC BRI




‘ USB Battery Charging 1.2 AFENEAS

Taking a Great Idea ...

Broad international adoption

of USB Battery Charging ‘
standard for mobile devices

* China, Europe drove standardization as a means to

increase charger reuse and reduce electronic waste
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’ Agreement reached on Micro-USB connector and the standard for the i

!
L 2.5W 4.5W 7.5W | ¢ common mobile charger i
. : /' CENELEC and the USB Implementers Forum reach agreement on f
USB. 2.0 : } - memorandum of understanding

USB. 3.0 : BRUSSELS — March 1, 2011~ A Memorandum of Understanding (MoU) was "

- f signed today between the USB-IF and CENELEC, the European Committee for ,t'

UsB BC 1.2 / Electrotechnical Standardization. _‘_,I
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A BC1.2Type AENEAS
Charge voltage Charge current USB Data
SDP
Standard Downstream Port 4.75V~5.25V 28822&23;8; Yes
FEEAE N T L '
CcDhP
Charging Downstream Port 4.75V~5.25V 1.5A Yes
FREE M T
DCP
Dedicated Charging Port 2.0v~5.25V 1.5A No
e & I ]




A\ USB PD & USB C & MUX AENEAS

USB PD = 3y FE B 1M

USE 2.0 PD icon: UsB 3.0 PD icon:

- e e s s =m

4
i

N e e e e e e e e e e o _ /

s T TS EEEEEmEE = S s T =" N
[ TYPE C = USB C = #HJConnector \I Il MUX = Switch= %158 |
: EFRMAE S—ERmIEIfcc : : ,
I usa o A ) |
| l | L l
- D
l l : — l
I I | \f, L. ,.;\' ,-; |47 I
\ \ LML) /




A usBPD AENEAS

Taking a Great Idea and Making it Even Better

USB. 3.0 ; Extend ease of use, reduce clutter, reduce even
use E-.c 1.2 more waste
'<I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII USB Power Deliverv IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII }
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A\ PROFILES

AENEAS

Source capabilities organized as profiles

Hand-held devices,
today’s peripherals

Tablets, netbooks,
most peripherals

Thinner notebooks,
larger peripherals

Larger notebooks,
hubs, docks

Workstations,
hubs, docks

10

10W
Default start-up profile

18W

36W

60W
Limit for Micro-A/B

100W
Limit for Standard A/B

\

./

Requires new
detectable
cables for
>1.5A or >5V



A\ PROFILES

AENEAS

E USE-PD Profile

Type Version Voltage Current Wattage Application
UsB 2.0 0.5A 2.5W l
Old .
Regulation USB 3.0 5V 0.9A 4.5W i
= A . 154 | 75W s
1.5A 7.5W
New
_ USB 2.0/ 3.0 Type-C 5V E
Regulation 3.0A 15W
Voltage Profile 1 5V 2.0A 10W it
_““P%"_USF{'EE
in mnsi
- —e2 | 19v 1.5A 18W A N
Regulation | YSBPD | piosite3 3.0A 36W a
Power Delivery
Voltage . \
as%-h o 1 Profile 4 3.0A 60W

at PC adaptor
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‘ Concept AENEAS

Display is power source and hub to hosts/devices connected to it

Phone or notebook is USB host driving display and other USB features
within or attached to the display

< Power Delivery

pe

& € USB Data >

Power Delivery =
< USBData=> T

12



‘ Concept AENEAS

Display is power source and hub to hosts/devices connected to it

Phone or notebook is USB host driving display and other USB features
within or attached to the display

< Power Delivery Power Delivery =
@‘"—T_“'“ € USB Data =2 € UsBData=> i il
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‘ Type-C connector AENEAS

P

Figure 2-1 USB Type-C Receptacle Interface (Fruﬁ:c ‘Fiew]

Al A2 A3 Ad A5 AB A7 Ag AS AlD All Al2
GND | TX1+ | TX1- VBUS CC1 D+ D- 5BU1 | VBuUs RX2- | R¥2+ | GND

GND | RX1+ | RX1- | Veus | SBU2 D- D+ ccz Veus | TX2- | TX2+ | GND

B12 B1l B10 B9 B8 B7 B& B5 B4 B3 B2 Bl
Figure 2-2 USB Full-Featured Type-C Plug Interface (Front View)

Al2 All A1D A9 AR A7 Ab A5 A4 A3 A2 Al

GND | RX2+ | RX2- | VBUS | 5BU1 D- D+ cC VBUS TX1- | TX1+ GND

GND | TH2+ | TX2- VBUS | VICONN SBU2 | VBUS RX1- | RX1+ GND
Bl B2 B2 B4 BS B6 B7 B2 Ba B10 B11 B12
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A\ cc function

AENEAS

DFP (Downstream Facing Port)
Method of Pull-Up

(1)Passive element

(2)Constant current source

Either it is allowed.

UFP (Upstream Facing Port)

Method of Pull-Down
Only passive element is allowed.

15

Figure 4-5 Pull-Up/Pull-Down CC Model

DFP monitors for UFP monitars for
connectien orientation
Cable
b\ e 4
—AANV— —ANA—
Rp cc i Rd
—AAN—D o—A\A—

K7 TR

DFF monitors for
connection

UFP monitors for
orientation

Fizure 4-6 Current Source/Pull-Down CC Model

DFP monitors for JFP monitors for
connection Cabl orientation
able
; .1/
b = AN
I ' Rd
' ]
1
! i
d—NAN—9
! 1
: I 1 Rd
Ip / | :\ —
| : -
DFP monitors for . ! UFF monitors for
connection orlentation



A

AENEAS

B New Type-C Connector

usBe Connector IIF
Now Type-A/B FSK
L ICOH Micro-A/B/ AB | Frequency Shift Keying
UsB-rPD —
New pe-C BMC
Ty Bi-Phase Mark Coding
99% Customers Applies
[ USB-PD with Type-C & BMC!!
E FSK Type
(Provider) SOURCE CABLE SINK
f mEl Y R .
USE PD i X i Power i '_"ﬁn"—_i"\_El i
Controller | — |
""""""""" L cAC-Coupling [Tl B ———

GHOD
T

16

SHIELDY

E Type-C Connector Picture

FSK Needs Coils on Vbus to Separate Signals.

Moro- B

Type-C is Reversible.



A voEEEEs.. AENEAS

FAE team
# % 2 (Alvin)  alvin@aeneas.com.tw (02)87974259#628

# H % (Allen) allen.ye@aeneas.com.tw (02)87974259#635

¥ 47 % (Leon) leon@aeneas.com.tw (02)879742594#636

> < (Leo) leo@aeneas.com.tw (02)87974259#720
(02)87974259#639

% 1p ¥ (Jesper) jesper@aeneas.com.tw
% < #F(Johnson) johnson@aeneas.com.tw (02)87974259#637

RicohF 4 F 3t

http://www.e-devices.ricoh.co.jp/en/products/product_power/
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