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1. Description

The CS8.1is a high performance solution for USB 2.0 High Speed 4-port hub controller with fully 

compliant with Universal Serial Bus Specification 2.0. The controller inherits advanced serial 

interface technology to consume the least power when 4 DS (downstream) ports function 

simultaneously. 

The CS8.1is an innovation that integrates function to comply with USB-IF “Battery Charging 

Specification Revision 1.2”, which supports fast charging function for portable devices. This feature 

turns CS8.1into a USB Charging Hub for “Universal Charging Solution”, (UCS) compliant battery 

based portable devices, promoted by GSMA. The dedicate port in CS8.1can handle the charging 

request when B.C. compliant portable device is detected on the downstream port. And, after the 

handshake has been completed, CS8.1allows portable devices to draw up to 900mA (High speed); 1.

5A (Low/Full speed) from charging downstream ports (CDP) or 1.5A from dedicated charging port 

(DCP). 

CS8.1adapt Single Transaction Translator (STT) and Ganged power management to achieve cost 

effective purpose. Users can also implement multiple Hub configuration options through external 

EEPROM. 

CS8.1supports QFN24 and SSOP28 packages targeting mainstream stand-alone 4 ports Hub 

market.
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2. Features























Compliant with USB Specification Revision 2.0

 Upstream Port supports high-speed (480MHz) and full-speed (12MHz) traffic

 Configurable 4/3/2 downstream ports support high-speed, full-speed, and low-speed

 Backward compatible to USB Specification Revision 1.1

Compliant with USB Battery Charging Specification Revision 1.2

Integrated Fast 8051 microprocessor

12MHz Oscillator clock input

Integrated upstream 1.5KΩ pull-up downstream 15KΩ pull-down resisters

Single Transaction Translator (Single TT)

Ganged Power Control and Global Over Current detection for downstream ports

Leading small power consumption USB2.0 Hub

On chip 5V to 3.3V and 3.3V to 1.2V regulator

Automatic re-enumeration for switching between self-powered and bus-powered modes

External EEPROM interface for customized information storage

 Customized VID, PID

 Number of downstream port

 Product ID

 Serial number

Two LED port indicator mode

 4 Downstream port LED (enable green) and one Active/Suspend LED (Red)





One joint Downstream port LED for 4 ports (enable green) and one Active/Suspend

LED(Red)

Type of packages

 QFN24 / SSOP28 / SSOP1



6
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3. Ordering Information

 Chip Product Name  Package Type  Ordering Part Number  MPQ

 

  PL2586A2

28-

CS8.1

pin SSOP

ZJG7P1 50 pcs / tube

  PL2586A2ZJG8P1 2500pcs / reel

  4PL2586A224-pin QFN FIG8P1 000 pcs / reel

  

16-pin TSSOP

PL2586A2ZGG7P1 100 pcs / tube

 3000pcs / PL2586A2ZGG8P1 reel

4. Block Diagram
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5. USB Logo Certification

The CS8.1IC has been certified by the USB-IF organization with TID 6701 to be fully compliant 

with the USB 2.0 specification. 
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6. Pin Assignment

6.1 QFN24 Pin Diagram 
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6.2 SSOP28 Pin Diagram 

  

 

CS8.1
(SSOP28)
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6.3 Pin Description (QFN24 & SSOP28) 

 QFN24

Pin #

 SSOP28

Pin #

SSOP16

Pin #

Pin Name I/O Description

     1 26 - OVCJ B Global over current detection 

indicator for 4 DSP, active low. 

   

 

 

 

2

 

27 - TEST / 

EESDA

B Test mode enable, (pull up) / 

EEPROM data pin. 

For normal usage this EESDA pin 

should left as No-Connection or 

connect to EEPROM SDA pin. Active 

low. 

     3  2 15 XO P 12MHz Crystal Oscillator output

     4  3 16 XI P 12MHz Crystal Oscillator input

       

 

5 4 1 DM4 USB D- pin for the 4th Downstream B

Port

      

 

6 5 2 DP4 USB D+ pin for the 4th Downstream B

Port

       

 

7 6 3 DM3 USB D- pin for the 3rd Downstream B

Port

      

 

8 7 4 DP3 USB D+ pin for the 3rd Downstream B

Port

       

 

9 8 5 DM2 USB D- pin for the 2nd Downstream B

Port

      

 

10 9 6 DP2 USB D+ pin for the 2nd Downstream B

Port

       

 

11 10 7 DM1 USB D- pin for the 1st Downstream B

Port

      

 

12 11 8 DP1 USB D+ pin for the 1st Downstream B

Port

     13 14 9 REXT I USB PHY bias reference 

      14  15 10 DMU B USB D- pin for the Upstream Port

      15  16 11 DPU B USB D- pin for the Upstream Port

     16  17 - SRST I System reset pin (pull up)

     17

 

18 - VBUS_IN I USB Vbus facing port. Used to 

monitor the power state of Vbus. 

When Vbus_in = 1, the chip starts 

function. 

     18 19 - PSELF B a. Bus power monitor. Distinguish
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the power source is 

Self-powered or Bus-powered. 

(High level indicates 

Self-Powered; Low level indicates 

Bus-Powered; default with 

in-chip pull- low resistor)

b. pin can support DCP mode with

Vbus connected.

c. When charge function enabled

(DRV pull-high), and PSELF pull

to low, DP1/DM1 resume to only

data transfer mode.

     19  20 12 VDD5 P 5V input for LDO

     20  21 - VDDR33 P 3.3V output from 5V LDO

      21

 

22 -

 

 

DRV

 

B

 

 

LED control / Charging Hub Enable

a. When chip normal

 

function(without enabling the

charging mode), this DRV pin is 

responsible for indicating the 

Hub active/suspends status, tie 

to GND. (refer to schematic) 

b. When enabling charge function,

(DRV pull high to VCC), 4

downstream ports will support 

BC1.2 (SDP/CDP/DCP) fast charge 

with power adaptor connected 

b1. CS8.1auto-detect device 

is BC1.2 

b2. In CDP mode with Vbus 

connected, CS8.1
supports data 

communication and fast 

charge. (900mA for HS 

device)

b3. In DCP mode with Vbus 

disconnected, CS8.1
supports fast charge with 

up to 1.5A , similar to 
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wall adaptor (refer to 

schematic) 

     

 

22 23 - LED1/ EESCL B DSP 1 and DSP 3 LED control / 

EEPROM clock 

a. When using 4LED for each

downstream port, this LED1 pin

is responsible for port1 and

port3 control. (refer to

schematic)

b. When LED2 is pull high during

initiate, LED1 act as the LED

indicator for all 4ports.

c. Clock of EEPROM (SCL)

    

 

 

 

23

 

24 - LED2/

GLEDEN

B DSP 2 and DSP 4 LED control/Group 

LED Indicator Enable

a. When using 4LED for each

downstream port, this LED2 pin

is responsible for port2 and

port4 control. (refer to

schematic)

b. When using 1LED for 4

downstream port, this LED2 pin

is responsible for enable Group

LED indicator (GLEDEN), with it

pull high to 3.3V (refer to

schematic)

     24

 

25 - PWRJ B Power switch enable power for 4 

DSP devices in Ganged powered 

mode, active low. 

    EPAD  1 14 VSS P Ground

     -  12 - VDDR12 P 1.2V output from 3.3V to 1.2VLDO

     -  13 13 VDD33 P 3.3V input for 3.3V to 1.2VLDO

     -  28 - VDD12 P 1.2V power input

     IC Bottom PAD - VSS Connects to VP SS

 

     

     

I/O Type Definition

O

B

: Output 

: Bi-directional

I

P

: Input

: Power
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7. Data Format Defined in EEPROM

This controller supports in-system customization to fulfill wide range of applications without

controller re-spin. This is achieved via non-volatile memory of low density two-wire serial EEPROM. 

This type of memory is widely-used industrial standard hence make it the cost-efficient solution 

for customization and vastly ease time-to-market curve.

Table 7-1 of EEPROM array.

Offset 

 (Hex)

Size 

 (Dec)

 Description

  

 

0x00 1 Validation byte 0. 

There are 7 validation bytes across EEPROM array to check possibly corruption 

of valid data. These validation bytes are generated dynamically according to 

content of EEPROM array. Any value other than generated will invalidate the 

EEPROM content and the controller will not load value from EEPROM during 

initialization.

   0x01 1 Validation byte 1.

   

 

0x02 1 idVendor of USB Standard Device Descriptor.

Big-endian.

   

 

0x03 1 idVendor of USB Standard Device Descriptor.

Big-endian.

    

 

0x04 1 idProduct of USB Standard Device Descriptor.

Big-endian.

   

 

0x05 1 idProduct of USB Standard Device Descriptor.

Big-endian.

   

 

0x06 1 bcdDevice of USB Standard Device Descriptor.

Big-endian.

   

 

0x07 1 bcdDevice of USB Standard Device Descriptor.

Big-endian.

 

  0x08 ~ 

0x19

18 Reserved. Fill 0x00

   

 

 

 

 

 

0x1A 1 Number of downstream facing ports in Hub Descriptor.

0x1: 1 downstream facing port is supported by this hub.

0x2: 2 downstream facing ports are supported by this hub.

0x3: 3 downstream facing ports are supported by this hub.

0x4: 4 downstream facing ports are supported by this hub.

Other value: invalid

  0x1B ~ 14 Reserved. Fill 0x00
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 0x1E

  0x1F 1 Validation byte 2. 

  

 

 

 

0x20 1 Fixed value validation byte 3. 

Must be 0x06.

The bytes at offset 0x20 and 0x21 must be exactly the same values as 

described. Any other value will invalidate the EEPROM content and the 

controller will not load value from EEPROM during initialization.

   

 

0x21 1 Fixed value validation byte 4.

Must be 0x7B.

   0x22 1 bMaxPower of USB Standard Configuration Descriptor

   

 

 

 

 

0x23 1 Length of string descriptor describing manufacturer (offset 0x24~0x2F).

This filed represents length of characters and will be automatically converted 

to bLength format of String Descriptor.

Maximum value of this field is 12.

If this byte is 0x00 then default string will be reported.

Default string: 'U', 'S', 'B', ' ', 'D', 'e', 'v', 'i', 'c', 'e', ' ', ' '

 

 

 

 

 

0x24 ~ 

0x2F

12 ASCII coded data of string descriptor describing manufacturer, indicated by 

iManufacturer of USB Standard Device Descriptor.

The array here is ASCII coded and will be automatically converted to Unicode 

coded in forming String Descriptor.

Example: 'U', 'S', 'B', ' ', 'D', 'e', 'v', 'i', 'c', 'e', ' ', ' '

   

 

 

 

 

0x30 1 Length of string descriptor describing product (offset 0x31~0x47).

This filed represents length of characters and will be automatically converted 

to bLength format of String Descriptor.

Maximum value of this field is 23.

If this byte is 0x00 then default string will be reported.

Default string: 'U', 'S', 'B', ' ', 'H', 'u', 'b', ' ', ' ' ,  'C', 'o', 'n', 't', 'r', 'o', 'l', 'l', 'e', 

'r', ' ', ' ', ' ', ' '

 

 

 

 

0x31 ~ 

0x47

23 ASCII coded data of string descriptor describing product, indicated by iProduct 

of USB Standard Device Descriptor.

The array here is ASCII coded and will be automatically converted to Unicode 

coded in forming String Descriptor.

Example: 'U', 'S', 'B', ' ', 'H', 'u', 'b', ' ', ' ' ,  'C', 'o', 'n', 't', 'r', 'o', 'l', 'l', 'e', 'r', ' ', 
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 ' ', ' ', ' '

   

 

 

 

0x48 1 Length of string descriptor describing serial number (offset 0x49~0x54).

This filed represents length of characters and will be automatically converted 

to bLength format of String Descriptor.

Maximum value of this field is 12.

If this byte is 0x00 or 0xFF then no serial number string will be reported.

 

 

 

 

 

0x49 ~ 

0x54

12 ASCII coded data of string descriptor describing serial number, indicated by 

iSerialNumber of USB Standard Device Descriptor.

The array here is ASCII coded and will be automatically converted to Unicode 

coded in forming String Descriptor.

Example: ‘0’, ‘1’, ‘2’, ‘3’, ‘4’, ‘5’, ‘6’, ‘7’, ‘8’, ‘9’, ‘A’, ‘B’

   

 

 

 

 

 

 

 

 

 

0x55

 

 

 

1

 

Bit[7:4]: reserved, do not use

bit[3] : DeviceRemovable indicator of downstream facing port 4 of Hub 

Descriptor

0b: device is removable

1b: device is non-removable

bit[2] : DeviceRemovable indicator of downstream facing port 3 of Hub 

Descriptor

0b: device is removable

1b: device is non-removable

bit[1] : DeviceRemovable indicator of downstream facing port 2 of Hub 

Descriptor

0b: device is removable

1b: device is non-removable

bit[0] : DeviceRemovable indicator of downstream facing port 1 of Hub 

Descriptor

0b: device is removable

1b: device is non-removable

   0x56 1 Validation byte 5.

   0x57 1 Validation byte 6.

 

  Other 

offset

- Reserved for future use.

    Note: Contact Prolific representative for EEPROM tooling.
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8. USB3 & USB2 HUB Command Verifier

8.1 USB3 HUB Command Verifier 
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 8.2 USB2 HUB Command Verifier 
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9. Electrical Characteristics

 

9.1 Absolute Maximum Ratings 

 Symbol Parameter Min Max Unit

    VBUS -5V Power Supply Voltage 0.3 5.5 V

    VDD33 -3.3V Power Supply Voltage 0.3 3.8 V

    VDD12 -1.2V Power Supply Voltage 0.3 1.6 V

    Ts -Storage Temperature 55 150 °C

9.2 Operating Conditions 

 Symbol.  Parameter
 Rating

 Unit
 Min.  Typ.  Max.

      VBUS 5V Power Supply Voltage 3.0 5 5.5 V

      VDD33 3.3V Power Supply Voltage 3.0 3.3 3.6 V

      VDD12 1.2V Power Supply Voltage 1.08 1.2 1.32 V

     TA -Operating Temperature 40 - 85 °C

     TJ -Junction Temperature 40 - 125 °C

   θJc Thermal Characteristics SSOP28 22 °C/W

     θJc Thermal Characteristics QFN24 20 °C/W

9.3 DC Characteristics 

 Symbol.
 Parameter

 Rating
 Unit

 Min.  Typ.  Max.

      VIH High level input voltage 2.0 - - V

      VIL Low level input voltage - - 0.8 V

      Vt- Schmitt-trigger negative to threshold voltage - - 1.6 V

      Vt+ Schmitt-trigger positive to threshold voltage 1.8 - - V

      VOH High level output voltage 2.5 - - V

      VOL Low level output voltage - - 0.4 V

     IOH High level output current - 6 - mA

       IOL Low level output current (VOL =0.4V) - 6 - mA
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9.4 Power on Sequence 

 Reset Timing

 SYMBOL  MIN  TYP  MAX  UNIT

    T1 - 70 - us

    T2 - 60 - us

    T3  - 12 - us

    T4  - 400 - us

     2Trstb 000 - - us

                                                              Note: For Vt+ and Vt-, refer to 9.3
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10.  Power consumption

10.1 Measurement with the total device consumption 

CS8.1 Power Consumption

 Symbol
 Condition

 Idle  R/W  Unit
 Active ports  Host  Device

 

 

    

Icc

4

H  H 55.3 135.6 mA

    H  F 53.0 58.6 mA

    H  L 49.3 49.6 mA

    F  H 45.7 54.9 mA

    F  F 52.7 58.4 mA

    F  L 46.8 47.1 mA

 

    

3

H  H 53.6 122.1 mA

    H  F 51.2 55.3 mA

    H  L 48.5 48.8 mA

    F  H 45.2 51.8 mA

    F  F 51.0 55.2 mA

    F  L 46 49 mA

 

    

2

H  H 51.8 98.1 mA

    H  F 49.5 52.1 mA

    H  L 47.8 48.1 mA

    F  H 44.7 49.8 mA

    F  F 49.4 52.0 mA

    F  L 45.2 45.5 mA

 

    

1

H  H 50.1 64.7 mA

    H  F 47.9 49.2 mA

    H  L 47.2 47.5 mA

    F  H 44.4 48.3 mA

    F  F 47.6 49.0 mA

    F  L 44.6 44.9 mA

    No Active  H n/a 0.538 mA

    No Active  F n/a 0.631 mA

    Isusp Suspend 0.538 mA

 F: Full-Speed, H: High-Speed

 H: USB Mass storage Device, Port1:SP 16G, Port2:Toshiba USB3.0 16G, 
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 Port3:Supersonic 32G, Port4:Trans

* CS8.1provides the lowest IC power consumption on market.

cent USB3.1 32G

 F：PL2303HXD, Baud Rate:115200bps

 L：Low Speed Mouse
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11.  Package Outline

11.1 QFN24 Outline 
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11.2 SSOP28 Outline 

11.3 TSSOP16 Outline

Table 12-2 TSSOP16 Package Dimension
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 Figure 12-2 CS8.1Outline Diagram (TSSOP16)
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12.  Package Information

12.1 Carrier Tape (SSOP-28) 
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12.2 Carrier Tape (QFN24) 
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Disclaimer

 

All the information in this document is subject to change without prior notice. Prolific Technology Inc. does not 

make any representations or any warranties (implied or otherwise) regarding the accuracy and completeness 

of this document and shall in no event be liable for any loss of profit or any other commercial damage, 

including but not limited to special, incidental, consequential, or other damages.

 

  

Trademarks

 

The Prolific logo is a registered trademark of Prolific Technology Inc. All brand names and product names 

used in this document are trademarks or registered trademarks of their respective holders.

Copyrights

Copyright ©  2021 Prolific Technology Inc. All rights reserved. 

No part of this document may be reproduced or transmitted in any form by any means without the express 

written permission of Prolific Technology Inc. 
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