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Enhanced USB Hub with Multiple embedded
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AgendaAgendaAgendaAgenda

ØHardware Description

ØCommand Description

ØThe Embedded function

ØCommand Summary
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Hardware DiscriptionsHardwareHardwareHardware Discriptions Discriptions Discriptions

ØBlock Diagrams
✔H11A

✔H11A Pin List

✔H11A Internal Blocks
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ØHost Interface (I2C)
4Protocol

4Timing
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Ø

Upstream

Port 2

Port 3

Port 4

Port 5

SCL
SDA
Reset

12 or 48 MHz

Suspend
Interrupt

CLkout

H11A
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3
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5
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3
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5
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3
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ØH11A Pin
List

DN5_DP

INT_N

SDA

SCL

GND

DN5_DM

DN4_DP

DN4_DM

DN3_DP

DN3_DM

DN2_DP

DN2_DM

AGND

AVcc

UP_DP

UP_DM

31

32

30

29

28

27

26

25

24

23

22

21

20

19

18

1716

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1
11

6

5

4

3

2

1

DN5_GL_N

DN4_GL_N

DN3_GL_N

DN2_GL_N

SUSPEND

SWITCH_N

OCURRENT_N

VCC

CLKOUT

XTAL 2

XTAL 1

GND

RESET_N

TEST 3

TEST2

TEST 1

PD
IU

SB
H

11
A
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Ø

Philips SIE
Memory
Manager RAM

IICPort
Controller

SDA SCLInterrupt

Upstream

Phase Lock
Loop

Hub repeater

Port 2 Port 3 Port 4 Port 5

Lazy Clock
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To Downstream
Ports

H11A
24ΩΩ

ØSoftConnect

Note : 24ΩΩ impedance matching resistors

24ΩΩ

24ΩΩ

24ΩΩ

24ΩΩ

15KΩΩ
Resistor
Array

3.3V (Vcc)

1.
5K

ΩΩ

To
Upstream
Port

24ΩΩ

24ΩΩ

SoftConnect
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ØInternal Phase Lock Loop

XTAL1 XTAL2

EXTERNAL TO IC

H11A

10pF10 pF 12 MHz XTAL

Phase
Comparator

%4

Internal

48 MHz
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VIH = 2.0V VIH = 70%VCC2

      = 3.5V

Vmax = VCC1
        = 3.3V

Vmax = VCC2
        = 5.0V

H11 CMOS
µµC

74HCT04

ØClock Buffer Circuit

VCC1 = 3.3V VCC2 = 5.0V

VCC2 = 5.0V
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Ø

There are three types of Current Limiting :

2) Smart Switches
3) Simple Discrete circuit

U
SB
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5V

U
SB

 
C

on
ne

ct
or

H
11

A

Micrel Power Switch

SWITCH_N

OCURRENT_N
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Command Address  0011 0110b   36h
Data Address Write  0011 0100b   34h
Data Address Read  0011 0101b   35h

ØHost Interface (I2C)
✔Command Transaction

✔Data Transaction

✔Read/Write

✔Interrupt
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Ø 2C)
4Protocol

n Start Condition

n Address

n Command or Data

n Stop or re-Start condition

n Acknowledge
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Ø 2C)
4Timing

Master writes to the H11A
Data is sampled 1 microsecond after the rising edge of SCL

H11A writes to the master
Data is driven 1 microsecond after the falling edge of SCL
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Command DescriptionCommand DescriptionCommand DescriptionCommand Description

ØCommand Procedure

ØInitilization Commands

ØData Flow Commands

ØHub Specific Commands

ØGeneral Commands
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Ø

4Set Address/Enable
n Command:

– Hub 0xD0

– Embedded Function 1 0xD1

– Embedded Function 6 0xD2

– Embedded Function 7 0xD3

n Data : Write 1 byte

01234567

0 0 0 0 0 0 0 0

Enable

7 bit Address
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Ø

4Set Endpoint Enable
n Command : D8h

n Data: Write 1 byte

01234567

X X X X 0 0 0 0

X - Reserved

Function 1 Generic Endpoint

Hub’s Interrupt Endpoint

Function 6 Generic Endpoint
Function 7 Generic Endpoint
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Ø

4Set Mode
n Command : F3h

n Data: Write 2 bytes

01234567
1 0 0 0 0 1 0 1

No Lazy Clock
Remote Wakeup

Clock Running
Debug Mode

Embedded Function Mode

Connect Downstream Resistors
SoftConnect

Non-blinking LEDs

1st Byte :

CONFIGURATION BYTE
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Ø

4Set Mode
n Command : F3h

n Data: Write 2 bytes

01234567
X X 0 0 0 0 1 1

Clock Divisor N

2nd Byte :

CLOCK DIVISION FACTOR

CLOCK OUT = 48 MHz / (N + 1)

X - Reserved
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Ø

4Read Interrupt Register
n Command: F4h

n Data: Read 2 Bytes

01234567
0 0 0 0 0 0 0 0

Endpoint Index 1 (Hub Ctrl IN)

Endpoint Index 0 

1st Byte
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Ø

4Read Interrupt Register
n Command: F4h

n Data: Read 2 Bytes

01234567
X 0 0 0 0 0 0 0

Endpoint Index 9
Endpoint Index 8 

Endpoint Index 10

Endpoint Index 11

Reserved

Endpoint Index 13
Endpoint Index 12

Bus Reset

2nd Byte
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Ø

4Read Last Transaction Status
n Command: 40-4Dh

n Data: Read 1 byte (Clears the interrupt source)

01234567

0 0 0 0 0 0 0 0

Previous status not read

Setup Packet

Data 0/1 packet

Error Code (4 bits)
Data Rx / Transmit Success
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Ø

4Read Endpoint Status
n Command: 80-8Dh

n Data: Read 1 byte

01234567

X X 0 0 0 0 X X

Reserved

Buffer Full

Stall

Data 0/1 packet

Setup Packet

Reserved
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Ø

4Select Endpoint
n Command

– Hub Control Ep Out 0x00

– HubControl Ep In 0x01

– Emb Fn Endpoint Index 0x00 + Index

n Data: Optional Read

X X X X X X X 0

Reserved
Full/Empty
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Ø

4Read Buffer
n Command: F0h

n Data:  Read (Multiples Bytes)

The Data in the buffer is organized as follows:

byte 1: Number of byte in the buffer
byte 2: Data byte 1
byte 3: Data byte 2
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Ø

4Write Buffer
n Command F0h

n Data: Write (One or more Bytes)

Data must be organized in the same way as described in

Ø Data Flow Commands

4 Clear Buffer
n  Command: F2h

n  Data: No Data
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Ø

4Validate Buffer
n Command: FAh

n Data: No Data
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Ø

4Set Endpoint Status
n Command: 0x40 - 0x4D

n Hub Control Out 0x40

n Hub Control In 0x41

n Function Endpoint 0x40+Index

n Data: Write

X X X X X X X 0

Reserved

Stalled
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Ø

4Acknowledge Setup
n Command F1h

n Data: No Data
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Ø

4Clear Port Feature (Hub Only)
n Command : E0h-E3h

n Data: Write Feature Code 0-7

F_Port_Enable0 Enable Disable
F-Port_Suspend 1 Suspend Resume
FC_Port Reset 2 Reset Clear change bit
F_Port_Power 3 Power Unpower
C_Port_Connection 4 Clear change bit
C_Port_Enable 5 Clear change bit
C_Port_Suspend 6 Clear change bit
C_Port_Overcurrent 7 Clear Change bit
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Ø

4Set Port Feature
n Command: E8h-EBh

n Data: Write Feature Code 0-7

ØHub Specific Commands

4Get Port Status
n Command: E0h-E3h

n Data:  Read 2 Bytes

n Port Status Byte

n Port Status Change Byte



   
 P

h
ili

p
s 

S
em

ic
o

n
d

u
ct

o
rs

A
S

IA
 P

R
O

D
U

C
T

 IN
N

O
V

A
T

IO
N

 C
E

N
T

R
E

 
Ø

01234567

X 0 0 0 0 0 0 0

Reserved

Low Speed

Power

Reset

Over_current

Suspend

Enabled

Connect
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Ø

01234567

X X X 0 0 0 0 0

Reserved

Reset

Over_current

Suspend

Enabled

Connect
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Ø

4Set Status Change Bits
n Command: F7h

n Data:  Write

01234567

X X X X 0 0 0 0

Reserved

Embedded Function

Local Power
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Ø

4Send Resume
n Command: F6h

n Data:   None
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Ø

4Read Current Frame Number
n Command: F5h

n Data:  Read one or two bytes

01234567

X X X X X X X X LSByte

01234567

X X X X X X X X MSByte
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 Ø

4SetFeature Port_Reset

4SetFeature Port_Enable

4SetFeature Port_Suspend

4ClearFeature Port_Enable

4ClearFeature Port_Supend

4ClearFeature any Change Indicator

Embedded Function
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ØCommand SummaryØCommand Summary

Command Name   Recipient R/W Data Coding
Initialization Commands
Set Address/Enable   Hub W 1 D0h

  Emb Fn 1 W 1 D1h
  Emb Fn 6 W 1 D2h
  Emb Fn 7 W 1 D3h

Set Endpoint Enable   Hub/Emb W 1 D8h
Set Mode W 2 F3h

Data Flow Commands  
Read Interrupt Register R 1 F4h
Read Endpoint Status

Hub Ctrl OUT    R 1 80h
Hub Ctrl IN   R 1 81h
Emb Fn R 1    80h+index
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Command Name Recipient R/W Data Coding
Select Endpoint

Hub Ctrl Out R* 1 00h
Hub Ctrl In R* 1 01h
Emb Fn R* 1     00h+index

Read Buffer Selected Endpoint R X F0h
Write Buffer Selected Endpoint W X F0h
Set Enpoint Status

Hub Ctrl Out W 1 40h
Hub Ctrl  In W 1 41h
Emb Fn W 1     40h+index
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Command Name Recipient R/W Data Coding
Acknowledge Setup Selected Ep X none F1h
Clear Buffer Selected Ep X none F2h
Validate Buffer Selected Ep X none FAh

Hub Commands
Clear Port Feature Port 2 W 1 E0h

Port 3 W 1 E1h
Port 4 W 1 E2h
Port 5 W 1 E3h

Set Port Feature Port 2 W 1 E8h
Port 3 W 1 E9h
Port 4 W 1 EAh
Port 5 W 1 EBh
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Command Name Recipient R/W Data Coding
Get Port Status Port 2 R 1 or 2 E0h

Port 3 R 1 or 2 E1h
Port 4 R 1 or 2 E2h
Port 5 R 1 or 2 E3h

Set Status Change  Bits W 1 F7h

General Commands
Send Resume none F6h
Read Current Frame Number R 1 or 2 F5h
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How To Contact UsHow To Contact UsHow To Contact UsHow To Contact Us


