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1 Introduction

PI5USB1468 & PI5USB1468A are a USB Host Charger Controller which supports the Battery Charging specification 1.2 and DCP mode per YD/T-1591.  It also supports the non-standard protocols such as Samsung Fast Charging Mode, Apple 1A fast charging mode…etc. Once the hand-held device plugging into the USB port with PI5USB1468 / PI5USB1468A in charging mode, the automatic USB device identification circuit in PI5USB1468/PI5USB1468A will detect the hand-held device and provide the efficient charging mode for the hand-held device automatically. PI5USB1468 / PI5USB1468A also support CDP communication protocol which allows the CDP request hand-held device to down maximum 1.5A current from the PC system.
PI5USB1468/PI5USB1468A host application circuits are described in this document.










Figure 1: Typical Block diagram for PI5USB1468/PI5USB1468A 
2 Typical Application Circuit
PI5USB1468 and PI5USB1468A are designed for USB host application, such as motherboard and notebook. Both parts provide several features (shown as below table), and these functions are controlled by the control pins - SB# (Pin 8) and SEL (Pin 4).
	
	SB#
	SEL
	Feature
	Remark

	1
	0
	0
	Auto dedicated charger with mouse / keyboard pass through 
	When the handheld device is plugged into the PI5USB1468 / PI5USB1468A and change the SB# pin from 1 to 0 (system change from S0 to S3-5)

	
	0
	1
	
	

	2
	1
	0
	Standard Downstream Port (SDP) mode (maximum current draw = 500mA)
	System operated in normal mode (S0)

	3
	1
	1
	Charging Downstream Port (CDP) mode (maximum current draw for CDP device = 1.5A)
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Figure 1: PI5USB1468A USB Host  Application Diagram 
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Figure 2: PI5USB1468 USB Host  Application Diagram
2.1 SB#
SB# pin is the control input to switching PI5USB1468 or P5USB1468A performed as USB switch under USB mode (OS in S0) or performed as a smart charger when the system is in standby or Hibernate (S3 / S4). 

SB# should be controlled by GPIO in host application. When OS is in normal operation (S0 mode), GPIO set the SB# pin to high to set PI5USB1468 / PI5USB1468A performs as a USB switch only and pass thru the signal between the USB controller and the USB device. When OS enter Standby / Hibernate (S3 / S4), GPIO set the SB# to low in order to set PI5USB1468 / PI5USB1468A performs as a smart charger.
2.2 INT / INT#
INT / INT# is the USB power switch control pin and suggests to connect this pin to the enable pin of the USB power switch.

When SB# change status, INT / INT# will initial a signal to control the USB power switch turn off for 2.1s (VBUS turn off for 2.1s). This is simulate the portable device is un-plugged and re-plug in to the USB port. The portable device will check what kind of the USB port that it plugs in and make decision on the current level draw from the USB.
2.3 External USB Power Switch

PI5USB1468 / PI5USB1468A provide iPad 2.1A charging mode, therefore the external power switch should support larger than 2.1A output current. 
Recommended USB power switch is shown in below table.
	Pericom part
	Enable pin on power switch
	Suggested USB power switch

	PI5USB1468
	Active Low
	PI5PD2068

	PI5USB1468A
	Active High
	PI5PD2069


3 Layout Design Guideline
· The PCB is suggested to use at least 4 layers

· The high speed differential pair should be maintain 90Ω

· Do not route the high speed signal over any split plane 
· Minimized the number of vias and corners on the high speed trace for reducing the signal reflections and  impedance changes
· If it’s necessary to turn 90°, use two 45° turns or an arc instead of making a single 90° turn. This can reduces reflections on the signal by minimizing impedance discontinuities. 
· The high speed trace should be routed symmetrically and parallelism (including the test points on the high speed trace). The non-parallelism trace will cause the impedance discontinuities and affect the signal quality
· Avoid any unnecessary stubs on the differential pair. The stubs will introduce the signal reflections which affect the signal quality
· Avoid routing the high speed differential pair under the crystal, oscillator, clock synthesizer, magnetic devices or ICs to cause the interference.

· Avoid anti-etch on the GND plane
4 References

(1) Battery Charging v1.2 Spec and Adopters Agreement 
(2) USB Battery Charging 1.2 Compliance Plan (Revision 1.0)

(3) Universal Serial Bus Revision 2.0 specification

(4) Intel High Speed USB Platform Design Guidelines (Rev. 1.0) (26th April, 2001)[image: image3.png]
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