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5 System Control 

5.1 Introduction 
From a system control perspective, power transfer from a Power Transmitter to a Power Receiver 

comprises four phases, namely selection, ping, identification & configuration, and power transfer.  Figure 

5-1 illustrates the relation between the phases.  The solid arrows indicate transitions, which the Power 

Transmitter initiates; and the dash-dotted arrows indicate transitions that the Power Receiver initiates.  

By definition, if the Power Transmitter is not applying a Power Signal, the sytem is in the selection phase.  

This means that a transition from any of the other phases to the selection phase involves the Power 

Transmitter removing the Power Signal. 
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Figure 5-1: Power transfer phases 

The main activity in each of these phases is the following: 

� selection  In this phase, the Power Transmitter typically monitors the Interface Surface for the 

placement and removal of objects.  The Power Transmitter may use a variety of methods for this 

purpose.  See Annex B for some examples.  If the Power Transmitter discovers one or more 

objects, it should attempt to locate those objects—in particular if it supports Free Positioning.  In 

addition, the Power Transmitter may attempt to differentiate between Power Receivers and 

foreign objects—keys, coins, etc.  Moreover, the Power Transmitter should attempt to select a 

Power Receiver for power transfer.  If initially the Power Transmitter does not have sufficient 

information for these purposes, the Power Transmitter may repeatedly proceed to the ping and 

subsequently to the identification & configuration phases—each time selecting a different Primary 

Cell—and revert to the selection phase after collecting relevant information.  See Annex C for 

examples.  Finally, if the Power Transmitter selects a Primary Cell, which it intends to use for 
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power transfer to a Power Receiver, the Power Transmitter proceeds to the ping phase—and 

eventually to the power transfer phase.  On the other hand, if the Power Transmitter does not 

select a Power Receiver for power transfer—and is not actively providing power to a Power 

Receiver for an extended amount of time—the Power Transmitter should enter a stand-by mode 

of operation.6  See [Part 2] for performance requirements on such a mode of operation. 

� ping  In this phase, the Power Transmitter executes a Digital Ping, and listens for a response.  If 

the Power Transmitter discovers a Power Receiver, the Power Transmitter may extend the Digital 

Ping, i.e. maintain the Power Signal at the level of the Digital Ping.  This causes the system to 

proceed to the identification & configuration phase.  If the Power Transmitter does not extend the 

Digital Ping, the system shall revert to the selection phase. 

� identification & configuration  In this phase, the Power Transmitter identifies the selected Power 

Receiver, and obtains configuration information such as the maximum amount of power that the 

Power Receiver intends to provide at its output.  The Power Transmitter uses this information to 

create a Power Transfer Contract.  This Power Transfer Contract contains limits for several 

parameters that characterize the power transfer in the power transfer phase.  At any time before 

proceeding to the power transfer phase, the Power Transmitter may decide to terminate the 

extended Digital Ping—e.g. to discover additional Power Receivers.  This reverts the system to the 

selection phase. 

� power transfer  In this phase, the Power Transmitter continues to provide power to the Power 

Receiver, adjusting its Primary Cell current in response to control data that it receives from the 

Power Receiver.  Throughout this phase, the Power Transmitter monitors the parameters that are 

contained in the Power Transfer Contract.  A violation of any of the stated limits on any of those 

parameters causes the Power Transmitter to abort the power transfer—returning the system to 

the selection phase.  Finally, the system may also leave the power transfer phase on request of the 

Power Receiver.  For example, the Power Receiver can request to terminate the power transfer—

battery fully charged—reverting the system to the selection phase, or request to renegotiate the 

Power Transfer Contract—change to trickle charging the battery using a lower maximum amount 

of power—reverting the system to the identification & configuration phase. 

Section 5.2 defines the system control protocols in the ping, identification & configuration, and power 
transfer phases from a Power Transmitter perspective.  Section 5.3 defines the system control protocols in 

these four phases from a Power Receiver perspective.  Note that this version 1.0.2 of the System 

Description Wireless Power Transfer, Volume I, Part 1, does not define the system control protocol in the 

selection phase.  Further note that—from a power transfer point of view—the Power Receiver remains 

passive throughout most of the selection phase. 

At any time a user can remove a Mobile Device that is receiving power.  The Power Transmitter can 

recognize such an event from a time-out in the communications from the Power Receiver, or from a 

violation of the Power Transfer Contract.  As a result, the Power Transmitter aborts the power transfer  

and the system reverts to the selection phase. 

Throughout the power transfer phase, the Power Transmitter and Power Receiver control the amount of 

power that is transferred.  The Figure 5-2 illustrates a schematic diagram of the power transfer control 

loop, which basically operates as follows:  The Power Receiver selects a desired Control Point—a desired 

output current and/or voltage, a temperature measured somewhere in the Mobile Device, etc.  In addition, 

the Power Receiver determines its actual Control Point.  Note that the Power Receiver may use any 

approach to determine a Control Point.  Moreover, the Power Receiver may change this approach at any 

time during the power transfer phase.  Using the desired Control Point and actual Control Point, the Power 

Receiver calculates a Control Error Value—for example simply taking the (relative) difference of the two 

output voltages or currents—such that the result is negative if the Power Receiver requires less power in 

order to reach its desired Control Point, and positive if the Power Receiver requires more power in order 

to reach its desired Control Point.  Subsequently, the Power Receiver transmits this Control Error Value to 

the Power Transmitter. 

                                                                    
6Note that it is up to the Power Transmitter implementation to determine whether this stand-by mode of 

operation is part of the selection phase or is separate from the selection phase. 
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The Power Transmitter uses the Control Error Value and the actual Primary Cell current to determine a 

new Primary Cell current.  After the system stabilizes from the communications of the Control Error 

Packet, the Power Transmitter has a short time window to control its actual Primary Cell current towards 

the new Primary Cell current.  Within this window, the Power Transmitter reaches a new Operating 

Point—the amplitude, frequency, and duty cycle of the AC voltage that is applied to the PrimaryCell.  

Subsequently, the Power Transmitter keeps its Operating Point fixed in order to enable the Power 

Receiver to communicate additional control and status information.  See Section 5.2.3.1 for details. 

 

Figure 5-2: Power transfer control loop 
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5.2 Power Transmitter perspective 
Section 5.2.1 defines the protocol that the Power Transmitter shall execute in order to select a Power 

Receiver for power transfer.  This protocol comprises a Digital Ping.  Section 5.2.2 defines the protocol 

that the Power Transmitter shall execute in order to identify the Power Receiver and establish a Power 

Transfer Contract.  This protocol extends the Digital Ping, in order to enable the Power Receiver to 

communicate the necessary information.  Section 5.2.3 defines the protocol that the Power Transmitter 

shall execute after is has established the Power Transfer Contract.  During execution of this protocol, the 

Power Transmitter controls its Primary Cell current in response to control data that it receives from the 

Power Receiver. 

Many provisions in this Section 5.2 refer to the start and/or the end of a Packet, or the start of a Packet’s 

preamble.  For the purpose of those provisions, the start of a Packet is defined as the instant the Power 

Transmitter receives the first edge of the start bit of the Packet’s header byte; the end of a Packet is 

defined as the instant the Power Transmitter receives the second edge of the stop bit of the Packet’s 

checksum byte; and the start of a Packet’s preamble is defined as the instant the Power transmitter 

receives the first edge of the first preamble bit. 

5.2.1 Ping phase 

In the ping phase, the Power Transmitter shall execute a Digital Ping.  This Digital Ping shall proceed as 

follows, with conditions appearing earlier in this list take precedence over conditions appearing later: 

� The Power Transmitter shall apply a Power Signal at the Operating Point defined for the 

particular Power Transmitter design (see Section 3). 

� If the Power Transmitter does not detect the start of a Packet in the time window  after the 

Primary Cell current amplitude reaches 50% of the stable level, the Power Transmitter shall 

remove the Power Signal (i.e. reduce the Primary Cell current to zero) within .  See Figure 

5-3(a). 

� If the Power Transmitter correctly receives a Signal Strength Packet, the Power Transmitter may 

proceed to the identification & configuration phase of the power transfer, maintaining the Power 

Signal at the Operating Point as defined for the particular Power Transmitter design.  See Figure 

5-3(b).  If the Power Transmitter does not proceed to the identification & configuration phase, the 

Power Transmitter shall remove the Power Signal within  after the start of the Signal 

Strength Packet.  See Figure 5-3(c). 

� If the Power Transmitter does not correctly receive (see Section 6.2.4) the first Packet within the 

time interval  after the start of the first Packet, the Power Transmitter shall remove the Power 

Signal within  .  See Figure 5-3(d). 

� If the Power Transmitter correctly receives any other Packet than a Signal Strength Packet, and in 

particular if the Power Transmitter receives an End Power Transfer Packet, the Power 

Transmitter shall remove the Power Signal within  after the end of the Packet.  See Figure 

5-3(e). 

If the Power Transmitter does not proceed to the identification & configuration phase, the Power 

Transmitter shall revert to the selection phase. 

Note that the thick line in Figure 5-3 represents the amplitude of the Power Signal, which is zero at the 

left-hand side of the diagrams.  The dashed line represents possible communications from the Power 

Receiver, which the Power Transmitter shall ignore—as follows from the above conditions. 
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Figure 5-3: Power Transmitter timing in the ping phase 

Table 5-1: Power Transmitter timing in the ping phase 

Parameter Symbol Minimum Target Maximum Unit 

Digital Ping window     65  ms 

Power Signal termination time    N.A. N.A.  ms 

First Packet time out    N.A. N.A.  ms 

Power Signal expiration time    N.A. N.A.  ms 
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5.2.2 Identification & configuration phase 

In the identification & configuration phase, the Power Transmitter shall identify the Power Receiver and 

collect configuration information.  For this purpose, the Power Transmitter shall correctly receive the 

following sequence of Packets, in the order shown, and without changing its Operating Point: 

� If the Power Transmitter enters the identification & configuration phase from the ping phase, an 

Identification Packet. 

� If the Ext bit of the preceding Identification Packet is set to ONE, an Extended Identification 

Packet.  

� Up to 7 optional configuration Packets from the following set (the order in which the Power 

Transmitter receives these Packets, if any, is not relevant): 

o A Power Control Hold-off Packet.  If the Power Transmitter receives multiple Power 

Control Hold-off Packets, the Power Transmitter shall retain the Power Control Hold-off 

Time  contained in the last Power Control Hold-off Packet received (see below). 

o Any Proprietary Packet (as listed in Table 6-3).  If the Power Transmitter does not know 

how to handle the message contained in the Proprietary Packet, the Power Transmitter 

shall ignore that message. 

o Any reserved Packet (as indicated in Table 6-3).  The Power Transmitter shall ignore the 

message contained in the reserved Packet. 

� A Configuration Packet.  If the number of optional configuration Packets, which the Power 

Transmitter has received, is not equal to the value contained in the Count field of the 

Configuration Packet, the Power Transmitter shall remove the Power Signal within  ms 

after receiving the stop bit of the Configuration Packet’s checksum byte, and return to the 

selection phase. 

The Power Transmitter shall receive the above sequence of Packets subject to the following timing 

constraints: 

� If the Power Transmitter does not detect the start bit of the header byte of a next Packet in the 

sequence within the time interval  after the end of the directly preceding Packet in the sequence, 

the Power Transmitter shall remove the Power Signal within .  See Figure 5-4(a).  In this 

context, the directly preceding Packet of the Identification Packet is the Signal Strength Packet, which 

the Power Transmitter has received in the ping phase.  In addition, if the Power Transmitter has 

entered the identification & configuration phase from the power transfer phase, the directly preceding 

Packet of the first Packet in the sequence—either the Configuration Packet if the sequence does not 

contain optional configuration Packets, or the first optional configuration Packet—is the End Power 

Transfer Packet, which the Power Transmitter has received in the power transfer phase. 

� If the Power Transmitter does not correctly receive a Packet in the sequence within the time interval 

 after the start of that Packet, the Power Transmitter shall remove the Power Signal within 

.  See Figure 5-4(b). 

� If the Power Transmitter correctly receives a next Packet that does not comply with the above 

sequence, the Power Transmitter shall remove the Power Signal within  after the end of that 

Packet.  See Figure 5-4(c). 

In addition to these timing constraints, if the Power Transmitter does not receive a Packet correctly (see 

Section 6.2.4), the Power Transmitter shall remove the Power Signal within  after detecting the 

error. 

After the Power Transmitter has received the Configuration Packet, the Power Transmitter shall execute 

the following steps, in the order shown: 

� If the relation  is not satisfied, the Power Transmitter shall revert to the 

selection phase.  Moreover, if the Power Transmitter reverts to the selection phase, the Power 

Transmitter shall remove the Power Signal within  after the end of the Configuration 
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Packet.  If the Power Transmitter has not received a Power Control Hold-off Packet, the Power 

Transmitter shall proceed to use . 

� If the Power Transmitter has correctly received all Packets in the sequence (see Figure 5-4(d)), 

the Power Transmitter may create a Power Transfer Contract.  See below. 

� If the Power Transmitter has created a Power Transfer Contract, the Power Transmitter may 

proceed to the power transfer phase.  If the Power Transmitter does not proceed to the power 
transfer phase, the Power Transmitter shall remove the Power Signal within  after the start 

of the Configuration Packet.  See Figure 5-4(e)  

� If the Power Transmitter has removed the Power Signal—and does not proceed to the power 
transfer phase—the Power Transmitter shall revert to the selection phase. 

(e)

(a)

(b)

(c)

(d)

 

Figure 5-4: Power Transmitter timing in the identification & configuration phase 
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Table 5-2: Power Transmitter timing in the identification & configuration phase 

Parameter Symbol Minimum Target Maximum Unit 

Next Packet time out    N.A. N.A.  ms 

Maximum Packet length    N.A. N.A.  ms 

Table 5-3: Power control hold-off time 

Parameter Symbol Value Unit 

Power Control Hold-off Time    5 ms 

Power Control Hold-off Time    205 ms 

Based on the configuration information received from the Power Receiver, the Power Transmitter can 

create a Power Transfer Contract.  This version 1.0.2 of the System Description Wireless Power Transfer, 

Volume I, Part 1, does not define the parameters that comprise a Power Transfer Contract.  However, it is 

recommended that the Power Transfer Contract contains at least the following parameters: 

� The maximum power that the Power Receiver intends to provide at its output (as obtained from 

the Maximum Power field of the Configuration Packet). 

5.2.3 Power transfer phase 

In the power transfer phase, the Power Transmitter controls the power transfer to the Power Receiver, in 

response to control data that it receives from the latter.  For this purpose, the Power Transmitter shall 

receive zero or more of the following Packets: 

� Control Error Packet. 

� Rectified Power Packet. 

� Charge Status Packet. 

� End Power Transfer Packet. 

� Any Proprietary Packet (as listed in Table 6-3).  If the Power Transmitter does not know how to 

handle the message contained in the Proprietary Packet, the Power Transmitter shall ignore that 

message. 

� Any reserved Packet (as indicated in Table 6-3).  The Power Transmitter shall ignore the message 

contained in the reserved Packet. 

The Power Transmitter shall receive the above Packets subject to the following timing constraints: 

� If the Power Transmitter does not correctly receive the start of the first Control Error Packet 

within the time window  after the start of the Configuration Packet, which the Power 

Transmitter has received in the identification & configuration phase, the Power Transmitter shall 

remove the Power Signal within .  If the Power Transmitter does not correctly receive the 

start of a Control Error Packet within the time window  after the start of the preceding 

Control Error Packet, the Power Transmitter shall remove the Power Signal within .  See 

Figure 5-5(a). 

� If the Power Transmitter does not correctly receive the start of the first Rectified Power Packet 

within the time window  after the start of the Configuration Packet, which the Power 

Transmitter has received in the identification & configuration phase, the Power Transmitter shall 

remove the Power Signal within .  If the Power Transmitter does not correctly receive the 

start of a Rectified Power Packet within the time window  after the start of the preceding 

Rectified Power Packet, the Power Transmitter shall remove the Power Signal within .  

See Figure 5-5 (f). 
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(a)

(b)

(c)

(d)

(e)

(f)

 

Figure 5-5: Power Transmitter timing in the power transfer phase 

Table 5-4: Power Transmitter timing in the power transfer phase 

Parameter Symbol Minimum Target Maximum Unit 

Control Error Packet time out    N.A. 1500  ms 

Power control active time    N.A. 20  ms 

Power control settling time     5  ms 

Rectified Power Packet time    N.A. 35000  ms 

In addition to the above timing constraints, the Power Transmitter shall execute the following actions: 
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� Upon receiving a Control Error Value, the Power Transmitter shall adjust its Operating Point, as 

defined in Section 5.2.3.1, during a time window .  Prior to making any adjustment, the 

Power Transmitter shall wait for an interval  to enable the Primary Cell current to stabilize 

again after communications.  See Figure 5-5 (b). 

� If the Power Transmitter correctly receives a Packet that does not comply with the above 

sequence, the Power Transmitter shall remove the Power Signal within  after the end of 

that Packet.  See Figure 5-5 (c). 

� If the Power Transmitter receives an End Power Transfer Packet, the Power Transmitter shall: 

o Revert to the identification & configuration phase without changing its Operating Point, if 

the End Power Transfer Code is 0x07 (reconfigure).  See Figure 5-5 (d). 

o Remove the Power Signal within  after the end of the End Power Transfer Packet, 

if the End Power Transfer Code has any other value than 0x07.  See Figure 5-5 (e). 

� The Power Transmitter shall monitor the parameters contained in the Power Transfer Contract 

throughout the power transfer phase.  If the Power Transmitter detects that the actual value of 

any of those parameters exceeds the limits contained in the Power Transfer Contract, the Power 

Transmitter shall remove the Power Signal within . 

� If the Power Transmitter has removed the Power Signal, the Power Transmitter shall revert to the 

selection phase. 

5.2.3.1 Power transfer control 

This version 1.0.2 of the System Description Wireless Power Transfer, Volume I, Part 1, defines a specific 

method, which the Power Transmitter shall use to control its Primary Cell current towards the new 

Primary Cell current (see also Section 5.1).  This method is based on a discrete proportional-integral-

differential (PID) algorithm as illustrated in Figure 5-6. 

 

Figure 5-6: PID control algorithm 
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To execute this algorithm, the Power Transmitter shall execute the steps listed below, in the order of 

appearance.  In the definitions of these steps, the index  labels the sequence of Control Error 

Packets, which the Power Transmitter receives. 

� Upon receipt of the  Control Error Packet, the Power Transmitter shall calculate the new 

Primary Cell current as 

 

where  represents the actual Primary Cell current—reached in response to the previous 

Control Error Packet—and  represents the Control Error Value contained in the  Control 

Error Packet.  Note that  represents the Primary Cell current at the start of the power transfer 
phase. 

� If the Control Error Value  is non-zero, the Power Transmitter shall adjust its Primary Cell 

current during a time window .  For this purpose, the Power Transmitter shall execute a loop 

comprising of the steps listed below.  The index  labels the iterations of this loop. 

o The Power Transmitter shall calculate the difference between the new Primary Cell and 

the actual Primary Cell current as the error 

 

Where  represents the Primary Cell current determined in iteration  of the 

loop.  Note that  represents the actual Primary Cell current at the start of the loop. 

o The Transmitter shall calculate the proportional, integral, and derivative terms (in any 

order): 

 

 

 

where  is the proportional gain,  is the integral gain,  is the derivative gain, and 

 is the time required to execute a single iteration of the loop.  In addition, the integral 

term , and the error .  The Power Transmitter shall limit the integral 

term  such that it remains within the range —if necessary, the Power 

Transmitter shall replace the calculated integral term  with the appropriate boundary 

value. 

o The Power Transmitter shall calculate the sum of the proportional, integral, and 

derivative terms: 

 

In this calculation, the Power Transmitter shall limit the sum  such that it remains 

within the range . 

o The Power Transmitter shall calculate the new value of the controlled variable 

 

where  is a scaling factor that depends on the controlled variable.  In addition, the 

controlled variable , with representing the actual value of the 

controlled variable at the start of the power transfer phase.  The controlled variable is 

either the Operating Frequency, the duty cycle of the inverter, or the voltage input to the 

inverter.  If the calculated  exceeds the specified range (see the definition of the 

individual Power Transmitter designs in Section 3), the Power Transmitter shall replace 

the calculated  with the appropriate limiting value. 
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o The Power Transmitter shall apply the new value of the controlled variable  to its 

Power Conversion Unit. 

o The Power Transmitter shall determine the actual Primary Cell current . 

The maximum number of iterations of the loop , and the time  required to execute a 

single iteration of the loop shall satisfy the following relation: 

 

� The Power Transmitter shall determine the Primary Cell current  exactly at 

 after the end of the  Control Error Packet. 

See the definition of the individual Power Transmitter designs in Section 3 for the values of , , , , 

and . 
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5.3 Power Receiver perspective 
Section 5.3.1 defines the initial response of the Power Receiver to the application of a Power Signal.  As 

part of this initial response, the Power Receiver wakes up its Communications and Control Unit—if that is 

not already up and running.  Section 5.3.2 defines the response of a Power Receiver to a Digital Ping.  This 

response ensures the Power Transmitter that it is dealing with a Power Receiver (rather than some 

unknown object).  Section 5.3.3 defines the response of a Power Receiver to an extended Digital Ping.  This 

response enables the Power Transmitter to identify the Power Receiver and establish a Power Transfer 

Contract.  Finally, Section 5.3.4 defines the protocol that the Power Receiver shall execute in order to 

control the power transfer from the Power Transmitter. 

Many provisions in this Section 5.3 refer to the start and/or the end of a Packet, or the start of a Packet’s 

preamble.  For the purpose of those provisions, the start of a Packet is defined as the instant the Power 

Receiver transmits the first edge of the start bit of the Packet’s header byte; the end of a Packet is defined 

as the instant the Power Receiver transmits the second edge of the stop bit of the Packet’s checksum byte; 

and the start of a Packet’s preamble is defined as the instant the Power Receiver transmits the first edge of 

the first preamble bit. 

In addition to the timing constraints given in Sections 5.3.1, 5.3.2, 5.3.3, and 5.3.4, the Power Receiver shall 

leave the ping, identification & communication, or power transfer phase within the time window  (see 

Table 5-5) after the Power Transmitter removes the Power Signal, where the time window  starts 

from the instant that the Primary Cell current amplitude crosses 50% of the stable level.  Note that this 

version 1.0.2 of the System Description Wireless Power Transfer, Volume I, Part 1, does not define how 

the Power Receiver should detect that the Power Transmitter removes the Power Signal. 

Table 5-5: Power Receiver reset timing 

Parameter Symbol Minimum Target Maximum Unit 

Power Receiver reset time    N.A. 25  ms 

Moreover, notwithstanding the timing constraints given in Sections 5.3.1, 5.3.2, 5.3.3, and 5.3.4, the Power 

Receiver may stop transmitting Packets to the Power Transmitter at any time.  (Informative)  This 
behavior causes the Power Transmitter to remove the Power Signal, possibly under the assumption that a 
user has removed the Power Receiver from the Interface Surface.  The recommended behavior to cause the 
Power Transmitter to remove the Power Signal (when a user has not removed the Power Receiver from the 
Interface Surface) is to transmit an End Power Transfer Packet as defined in Sections 5.3.2 and 5.3.4. 

5.3.1 Selection phase 

As soon as the Power Transmitter applies a Power Signal, the Power Receiver shall enter the selection 
phase.7  Note that this version 1.0.2 of the System Description Wireless Power Transfer, Volume I, Part 1, 

does not define how the Power Receiver should detect that the Power Transmitter applies a Power Signal.  

If the Power Receiver considers the rectified voltage  to be sufficiently high, the Power Receiver shall 

proceed to the ping phase, such that the first Packet (see Section 5.3.2) starts at .  Here, the time  

starts from the instant that the Primary Cell current amplitude crosses 50% of the stable level.  See Figure 

5-7 and Table 5-6. 

If the Power Receiver does not proceed to the ping phase, the Power Receiver shall not transmit any 

Packet. 

                                                                    
7If the Power Receiver is not in the selection phase already.  Note that if the Power Receiver needs time to 

start up its Communications and Control Unit, the Power Receiver shall consider itself to be in the 

selection phase during that start-up time.  In general, the Power Receiver may consider itself to be in the 

selection phase whenever it is neither in the ping phase, nor in the identification & configuration phase, nor 

in the power transfer phase. 
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Figure 5-7: Power Receiver timing in the selection phase 

Table 5-6: Power Receiver timing in the selection phase 

Parameter Symbol Minimum Target Maximum Unit 

Wake up time     40  ms 

5.3.2 Ping phase 

If the Power Receiver responds to te Digital Ping, the Power Receiver shall transmit either a Signal 

Strength Packet, or an End Power Transfer Packet as its first Packet.  The Power Receiver shall transmit 

this first Packet immediately upon entering the ping phase. 

 

Figure 5-8: Power Receiver timing in the ping phase 

After the Power Receiver has transmitted a Signal Strength Packet, the Power Receiver shall proceed to 

the identification & configuration phase.  After the Power Receiver has transmitted an End Power Transfer 

Packet, shall remain in the ping phase.  In that case, the Power Receiver should transmit additional End 

Power Transfer Packets.8 

5.3.3 Identification & configuration phase 

In the identification & configuration phase, the Power Receiver shall transmit the following sequence of 

Packets: 

� If the Power Receiver enters the identification & configuration phase from the ping phase, an 

Identification Packet. 

� If the Ext bit of the preceding Identification Packet is set to ONE, an Extended Identification 

Packet.  

� Up to 7 optional configuration Packets from the following set (the order in which the Power 

Receiver transmits these Packets, if any, is not relevant): 

o A Power Control Hold-off Packet.  The Power Control Hold-off Time  contained in 

this Packet shall satisfy the relation .  See Table 5-3. 

o Any Proprietary Packet (as listed in Table 6-3). 

� A Configuration Packet. 

The Power Receiver shall transmit the above sequence of Packets subject to the following timing 

constraints: 

� The Power Receiver shall not start the preamble of the next Packet in the sequence within the 

time interval  after the end of the directly preceding Packet in the sequence. 

                                                                    
8The Power Transmitter can miss the first End Power Transfer Packet, e.g. due to a communications error, 

and continue to apply the Power Signal. 
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� (Informative) The next Packet time-out value  of the Power Transmitter defined in Section 5.2.2 
imposes an upper limit on the time window in which the Power Receiver can send the next Packet in 
the sequence. 

With respect to the above timing constraints, if the Power Receiver has entered the identification & 
configuration phase from the ping phase, the directly preceding Packet of the Identification Packet is the 

Signal Strength Packet, which the Power Receiver has transmitted in the ping phase.  In addition, if the 

Power Receiver has entered the identification & configuration phase from the power transfer phase, the 

directly preceding Packet of the first Packet in the sequence—either the Configuration Packet if the 

sequence does not contain optional configuration Packets, or the first optional configuration Packet—is 

the End Power Transfer Packet, which the Power Receiver has transmitted in the power transfer phase. 

See Figure 5-9 and Table 5-7. 

After the Power Receiver has transmitted a Configuration Packet, the Power Receiver shall proceed to the 

power transfer phase. 

 

Figure 5-9: Power Receiver timing in the identification & configuration phase 

Table 5-7: Power Receiver timing in the identification & configuration phase 

Parameter Symbol Minimum Target Maximum Unit 

Silent time*     7 — ms 

*The maximum possible  depends on the number of preamble bits and the next Packet time-

out value  defined in Figure 5-4 and Table 5-2 in Section 5.2.2. 

5.3.4 Power transfer phase 

In the power transfer phase, the Power Receiver controls the power transfer from the Power Transmitter, 

by means of control data that it transmits to the latter.  For this purpose, the Power Receiver shall 

transmit zero or more of the following Packets: 

� Control Error Packet.  The Power Receiver shall set the Control Error Value to zero if the actual 

Control Point is equal to the desired Control Point.  The Power Receiver shall set the Control Error 

Value to a negative value to request a decrease of the Primary Cell current.  The Power Receiver 

shall set the Control Error Value to a positive value to request an increase of the Primary Cell 

current.  See also Sections 5.1 and 5.2.3.1. 

� Rectified Power Packet. 

� Charge Status Packet. 

� End Power Transfer Packet. 

� Any Proprietary Packet (as listed in Table 6-3). 

The Power Receiver shall transmit the above Packets subject to the following timing constraints: 

� The Power Receiver shall not start to transmit the preamble of any Packet within the time 

window  after the end of the directly preceding Packet.  As an additional constraint, the 

preamble of any Packet shall not start within the time window  after the end of a 

Control Error Packet, where the Power Control Hold-off value, which the Power Receiver 

has transmitted using the last Power Control Hold-off Packet in the identification & configuration 
phase.  If the Power Receiver has not transmitted a Power Control Hold-off Packet to the Power 

Transmitter, the Power Receiver shall use  (see Table 5-3). 
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� The first Control Error Packet shall start within the time window  after the start of the 

Configuration Packet.  A next Control Error Packet shall start within the time window  after 

the start of the preceding Control Error Packet. 

� It is recommended that the Power Receiver determines its actual Control Point at  

after the end of a Control Error Packet. 

� The first Rectified Power Packet shall start within the time window  after the start of the 

Configuration Packet.  A next Rectified Power Packet shall start within the time window  

after the start of the preceding Rectified Power Packet. 

See Figure 5-10 and Table 5-8. 

In addition to the above timing constraints, if the Power Receiver has transmitted an End Power Transfer 

Packet, which contains an End Power Transfer Code of 0x07, the Power Receiver shall revert to the 

identification & configuration phase.  Moreover, if the Power Receiver has transmitted an End Power 

Transfer Packet, which contains any other End Power Transfer Code, the Power Receiver shall remain in 

the power transfer phase, until the Power Transmitter removes the Power Signal.  Furthermore, the Power 

Receiver should transmit additional End Power Transfer Packets if the Power Transmitter does not 

remove the Power Signal.9 

(a)

(b)

 

Figure 5-10: Power Receiver timing in the power transfer phase 

Table 5-8: Power Receiver timing in the power transfer phase 

Parameter Symbol Minimum Target Maximum Unit 

Interval*    — 250  ms 

Controller time     25 N.A. ms 

Rectified Power Packet time*    — 5000  ms 

*The minimum possible interval depends on the value of  and the number of preamble bits. 

                                                                    
9(Informative) The Power Transmitter can miss the first and possibly subsequent End Power Transfer 
Packets, e.g. due to communications errors, and continue to apply the Power Signal.  However, eventually the 
Power Transmitter should remove the Power Signal due to a time-out as defined in Section 5.2.3. 
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