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Description

The IDTP962 is a highigtegratedlVPCGcompliant wireless power
transmitter Ior power transmit®@PCdesignTxA6. The device
operates with a 12V adaptodirive anexternahalfbridge inverter

Features

A 5WSolution for Wireled2ower Consortium
(WPCGXompliantPower Transmitter Design

TXAGL X
< e . for DC/AC conversion. It controls the transferred podveatiygm
A Confc_)':ms'to WPC Specification Version 1.1 the switching frequencyhef halbridge inverter fram5kHzo
i Specifications 205kHz at a fixed 50% duty aysfeecified tthe WPC specification
A Reduced&EMI To Meet Requirements of WPC f or dant ridArbs mi t t er . I't contains |
1.1 Certification and decode WROGmpliant messagackets sent by the mobile
< ) . device to adjust the transferred power.
A 12V Operating Input Voltage
A C|0$d_|_oop Paver Transfer ControbEVeen The |DTP9036§8I’] intelligt_ent o=y whih manages moblle dev?ce
Base Station and Mobile Device detectionandthen theselection adne section tifie triple A6 coil
< . without user supervision. The A6 configuiatienfrak mobile
A Demodulates and Decodes WRiMnpliant device positioning over a veider tharconfigurations that use a
i Message Packets singlecoil,detedhga mobile device for charging while minimizing idle
A 5V Regulated DC/DC Converter power. Once the mobile device is detadtexiithenticated, the
A Integrated RESET Function IDTP903640ontinuously monitaliscommunications from the mobile
A Proprictary Backhannel COMMUNIGaion  Severing hequoney o e et e ™ 19
A I2IC Interface
A ; ; The IDTP9036A features a proprietasghbaokl communication
A OpenDrain LED Indicator .OUtpUtS mode which erab the device to comivate with DT 8 sss wi r e |
A Over-T_emperature Pr_OteCt'on ) power receiver solutions (E)3.P9020). This feature enables
A Security and Encryption up to 64 bits additiondhyers of capabilities beyonstainelard WPC requirements.
A Foreign Object Detection (FOD) This device also features optional security and encryptions to securely
authenticate the reeeibefore transferring power. This feature is
App| ications available whemIDTP9020 ised fothereceiver.
A WPGCompliant Wireless Charging Base The IDTP9036Acludes owsemperature/current protection and a

Foreign Object Detection (FOD) method to protect the bask station an
mobile device frawerloaidg in the presence of a metallic foreign
object. It manages fault conditions associated with power transfer and
controls status LEDs to indicate operating modes.
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Package: 6xd88 TQFN (See pagé 31
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(See page 2)
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SIMPLIFIED APPLICATION DIAGRAM
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Figurel. IDTP®036ASimplified Application Schematic
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ABSOLUTE MAXIMUM IRI&S

These absolute maximum ratings are stress ratings only. Stresses greater than thdablésiedriaeliabien2ay
causepermanent damage to the device. Functional operation @@3bdatDai3olute maximunnggt is not implied.
Application of thbsolute maximum ratigditionaffect deviceeliability.

Tablel. Absolute Maximum Ratin§smmary. Avdtages are refezd to groundunless otherwise noted
PINS RATING UNITS

BUCK5VT_IREG_INTHESE PINS MUST BE CONNECTED TO GETHER AT ALL Tl -0.3t4 \Y,

IN, SWTHESE PINS MUST BE LEFT UNCONNECTED (OPEN) AT ALL TIMES.) 0 Vv
E NLX -0.3 toVIN+0.3| V
BST -0.3tdVIN+5 | V
LDO2P5V -03t02.75 |V
AGND, DGND, PGND, REFGND 0.3t0+0.3 |V

BUCKS5VT_SNS, BUCKS5VT, GPIO_0, GPIO_1, GPIO_2, GPIO_3, GPIO_4, GPIO_5,

ISNS, LDO2P5V_IN, LDO5V, RESET, SCL, SDA, VOSNS 031060 |V
Table2. Package Thermal Information

SYMBOL DESCRIPTION RATING  UNITS
QA Thermal Resistance Junction to Ambient {NDGKNG 30.8 “C/wW
Quc Thermal Resistance Junction to Case @NTIE4 14.6 C/IW
Qo Thermal Resistance Junction to Board (NQEA8 0.75 C/W
T Junctio®peratinemperature 40to+25 | C

Ta Ambient Operating Temperature -40to+85 | C
Tste Storage Temperature -55t0 +150 | "C
TLeab Lead Temperature (soldering, 10s) +300 C

Note 1.The maximum power dissipatieisi® (Tmaxyr Ta)  sdwhetfe Jvaxjis 125°Cthe maximum juncopeatingemperatureExceeding
the maximum allowable power dissipation will result in excessive die temperature, and the device will enter thermal shutdown.

Note 2This thermal rating was calculateDiFG1standard4 ay er boar d xwidt. 16 odii memsgiidns a3ad condit
Note 3Actual thermal resistance is affected by PCB size, solder joint quality, layer count, copper thickness] athBownkbdictteadables.

Note 4:For the NTG48 package, connecting the 4.1 mm ER.tb imternal/external ground planes with a 5x5 matrix of-th@Bigiedés
(PTH) vias, from top to bottom sides of the PCB, is recommended for improving the overall thermal performance.
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Table3. ESDIinformation

TEST
MODEL PNS RATINGS UNITS
HBM Al +200 \Y,
CDM All +500 \Y,
4 ©2013ntegrated Device Technology, |
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ELECTRICAL CHARACIHEHRCS

E N-RESET 8V, REG_IN = BUCK5VT_IN& IN2= SW = Opeiia =40 to +8%, unless otherwise noted. Typical

values are at 25, unless otherwise noted.

Table4. Device Characteristics

SYMBOL

CONDITIONS

ProductDatasheet

DESCRIPTION ‘

ExternaHalfBridge Inverter
Input Supply
Vin Operating Voltage 114 12 12.6 Vv
Rangé
Standbynput
[N Current 24 mA
In? Sleep Mode Input
In_s Current E NSV to/in 460 600 HA
Fsw_Low Switching Frequen . . 115 kHz
WPCcompliarDperatinRange
Fsw_HiGH at SW P P &ang 205 kHz
UVLO
UndeNol Vinrising 10.3 v
n oltage :
ViN_uvLo Protection Trip Poi Vinfalling 9.0
Hysteresis 625 mV
DCDC Conerter (FoBiadng Internal Circuitry Orjly
Input Voltage
VBUCKSVT_IN Rangeé 114 12.6
VBucksvT Output Voltage Externdloas= 8nA 4.5 5 5.5 \Y
lou? External Load 8 mA
Switchingrequency
Fsw at LX 15 MHz
Low Drop Out Regulators (Boasng Internal Circuitry Ony
LDO2P5V
VLbo2psv_IN Input Voltage Rand Supplied from BUCK5VT 5 V
VLpo2psy Output Voltage lLoad= 2MA 2.5 V
lout External Load 8 mA
LDO5Y
VREG_IN Input Voltage Rand See Note 1. 11.4 12.6 \%
Viposv Output Voltage ILoad= 2mMA 5 V
Thermal Shutdown
Temperature Rising Threshold 140 _
Tsp Thermal Shutdowr - C
Temperature Falling Thiiesho 110
Revision 1.6 5 ©2013ntegrated Device Technology, |
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ELECTRICAL CHARACIEHHRCS

E N-RESET 9V, REG_IN = BUCK5VT_I®V/AN = SW = Opeiia =40 to +8%, unless otherwise noted. Typical
values are at 25, unless otherwise noted.

Table4. Device CharacteristigSontinued

SYMBOL DESCRIPON ‘ CONDITIONS MIN TYP MAX UNITS
EN
Vir 900 mV
Vi 550 mV

o Ven = 5V 7.5 e A
=N EN input current

Ven = W= 12.6V 35 e A

General Purpose Inputs / Outputs (EPI1O
ViH Input Threshold Hi 3.5 \%
Vi Input Threshold Lc¢ 1.5 \%
ILkG Input Leakage -1 +1 A
Vo Output Logic High| lor=8mA 4 \%
VoL Output Logic Low | la=8mA 0.5 \%
lon Output Current Hig -8 mA
lo Output Current Loy 8 mA
RESET
Vi Input Threshold Hi 3.5 \%
Vi Input Threshold Lc¢ 1.5 \%
[ Input Leakage -1 +1 UA

SCL, SDAZT Interface)

EEPROM loadinggst,

fscL Clock Frequency IDTM036/48s Master 100 kHz
EEPROM loading, Step 2,

fscL Clock Frequency IDTM036/48s Master 300 kHz

fscL Clock Frequency | IDTP036/as Slave 0 400 kHz
Hold Time

tHD;sTA (Repeated) for 0.6 €S
START Condition

tHDpAT Data Hold Time [2C-bus devices 10 ns

fLow Clock Low Period 1.3

tHigH Clock High Period 0.6
Setup Time for

tsu;sTA Repeated START 100 ns
Condition

Revision 1.6 6 ©2013ntegrated Device Technology, |
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ELECTRICAL CHARACIHEHRCS

E N-RESET 8V, REG_IN = BUCK5VT_INV=INZ SW = Openla =40 to +8%, unless otherwise noted. Typical
values are at 25, unless otherwise noted.

Table4. Device CharacteristigSontinued

SYMBOL ‘ DESCRIPTION ‘ CONDITIONS MIN TYP MAX UNITS
Bus Free Time

tBUF Between STOP an 13 €S
START Condition
Capacitive Load fo

G Each Bus Line 100 pF
SCL, SDA Input

Con Capacitanée S PF

Vi Input Threshold Lg 1.5 \Y

- P 1 When powered by device 5V

Vi Input Threshold Hi 3.5 \Y

ILke Leakage Current -1.0 1.0 HA
Output Logic Low _

VoL (SDA) Iro=2mA(Note 1) 0.5 \%

lon Output Current Hig -2 mA

loL Output Current Loy 2 mA

Analogto-Digital Converter

N ADC anversmn 12 Bit
Resolution

fsampLE Sampling Rate 62.5 kSPS
Number of Channe

Channel at ADC MUX input 8
ADC @ck

ADC Lk Frequency 1 MHz
FultScale Input

VIN_Fs Voltage 2.39 \

Microcontroller

Fcrock Clock Frequency 40 MHz
MCU SuppWoltage

Vmcu from internal 2.5V 2.5 \
LDO

Note 1BUCK5VT_IREG_IN. These pins must be connected together at all times.
Note 2This current is thevs of the input current®EG_IN and BUCKS5VT_IN.

Note 3:DGDC BUCKS5VT, LDO2P5V and LDOS5V are intended only as internal device supplies and must not be loaded externally exce
EEPROM, thermistor, LED, buzzpdkul resistor loaflsp to an absolute maximumaj,8&as recommended in FiglAéPLC  fo@plianceC
Schematicand Tab&P C i Qi 0 Co mp | illeanyofghed® iodtputs i® Used kbapawerrexteanbépeafismancef the IDTFO36A

is not guaranteed

Note 4Any of # GPIO pins is capable of s@u8tmA, but if more than one is sourcingtbertetdl current must not exdreéd

Note5The 2.5V LDO is powered by the 5V hiddinhte autput sugenttbedget of theoDCADG e L
converter.
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PIN CONFIGURATION
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Figure2. IDTP036APIn Configuration (NTG48 T&BN 6.0 mm x 6.0 mm x 0.75 mm, 0.4mm pitch)
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PIN DESCRIPTION

Tables. IDTR036ANTG48 PackadnFunctions by Pin Number

1 GPIO_6 I/O General purpose input/outpiiést be connected to pin 45.

2 GPIO_5 I/O General purpose input/outpiust be connected to pin 46.

3 GPIO_4 I/O General purpose input/output 4

4 GPIO_3 I/O General purpose inpuiput 3

5 GPIO_2 I/O General purpose input/outpitst be connected to pin 47.

6 GPIO_1 /0 General purpose input/output 1

7 GPIO_O /0 General purpose input/output 0

8 SCL I/O [2C clock

9 SDA I/0 [2C data

10 NCL - Internally connectédist beconnected to GND.

11 NQ - Internally connect®ldst be left unconnected.

12 RESET | Activehigh chip reset pin. A 1uF ceramic capacitor mu_st be connected betwe
and DO5V, and a 100kq resistor to GI

13 EN | Activdow enable pin. Deviig suspended a_nd placed in low current (sleep) mod
pulled high. Tie to GND for -stiamne operation.

14 REFGND - Signal ground connection. Must be connected to AGND.

15 REG IN | LDO5V power _supply input. A 1uF ceram_ic capacitor mugebebetweaea this pir

- and GNDTHs pin must be connected t&4in

16 LDO5¥Y O 5V LDO output. A 1uF ceramic capacitor must be connected between this pi

17 LDO2P5V 6] 2.5V LDO output. A 1uF ceramic capacitor must be connected betarek &N,

1o | toops 1 |250L00mu, e LOOZE IN noutus e comcted 0 BUCKIVT. A

19 BUCKS5\MAT I Power and digital supply input to internal circuitry

Revision 1.6 9 ©2013ntegrated Device Technology, |
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Tableb. IDTRP036ANTG48 Packad®nFunctions by Pin Number

PIN NAME TYPE \ DESCRIPTION

20 BST I Bootstrap pin for BUCK converter top switch gate drive supply
21 AGND - Analog ground connection. Connect to signal ground. MustdéocBERaEND.
22 DGND - Digital ground connection. Must be connected to GND.
23 NG - Internally connectedust be left unconnected.
24 [ BUcKSVIIN| 1 | Buckcomiererpover upph nout. ComBer® ceramic s beer
25 BUCK5VT_SN I Buck regulator feedback. Conrtéethigh side of teck converteutput capacitor
26 LX (0] Switch Node of BUCK converter. Con
27 VOSNS I Coilvoltage sense inpbiot used. Connect to ground.
28 PGND - Power ground
29 PGND - Power ground
30 PGND - Power ground
31 NGt - Internally connectedust be left unconnected.
32 PGND - Power ground
33 SwW -
34 SW - Internally connectéithese pins must left unconnected (open) at all times.
35 SwW -
36 NG - Internally connectedust be left unconnected.
37 INE -
38 INt - Internally connectéithese pins must be left unconnected (open) at all times.
39 INt -
40 ISNS (0] ISNS outpuiggial
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Tables. IDTR036ANTG48 PackadnFunctions by Pin Number

PIN NAME TYPE ‘ DESCRIPTION

41 HPF I High pass filter input

42 IC1 Reserved for special desigmst bé connected to GND.

43 GND - Ground

a4 IC2 Reserved for special desigmst & connected to GND.

45 IC3 Reserved for special desigmnst & connected BIG6

46 IC4 Reserved for special desigunst & connected BIG5

47 IC5 Reserved for special desigust & connectéo 102

48 IC6 Reserved for special designst i left unconnected.
EP, Center Exposed Padynthebottonof the packaged must be electrically tied to

Center Exposd Forgoodthermal performance, soldetaime coppepad embedded with a pattern of

49 Pad Thermal | througkhole vias. The die iselettrically bonded to theaBBtheEP must not be used

acurrentarryinglectrical connection.

Note 1:REG_IN, BUCK5VT_IN. These pins must be connected togateer at all ti

Note 2DCDC BUCK5VT, LDO2P5V and LDO5V are intended only as internal device supplies and must not be loaded extePfvexcept for tr
thermistor, LED, buzzer andipubsistor loafisp to an absolute maximumAj,8s recommendeddnrEi Ll WP C  foRpliance Schematic
and TablewWPC AQi 6 Compliance Bill of Materials.
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TYPICAL PERFORMANIERARACTERISTICS

E NNRESET 8V, REG_IN = BUCK5VT_IN/AN2Z SW = OpefTA = 2%, unless otherwise noted.

IDTP9036A Coill System Efficiency(n) vs. Rx

Pout (W)
IDTP9036A to IDTP9020; Vin=12V

; = 2 o
o W

[
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(=] (=] (=}
-

0.2
0.1
o

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 ]

Receiver OQutput Power (W)
Figure3. Efficiency vs. R Ouput Power with Left Coil #1
IDTP9036A Coil2 System Efficiency(n) vs. Rx
Pout (W)
IDTP9036 to IDTP9020; Vin=12V

0.8

'

Efficiency(n)
= = =
(] = ot [*] =9 (%] {=n]

1.5 2 2.5 3 35 4 4.5 5
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]
o
N
[

Figured. Efficiency vs. RX Output Power with Center Coil #2
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IDTP9036A Coil3 System Efficiency(n) vs. Rx
Pout (W)
IDTP9036A to IDTP9020; Vin=12V
0.8
0.7 B
0.6
=05
§ 0.3
0.2
0.1
0
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 >
Receiver Output Power [\W)

Figure 5.Efficiency vs. RX Output Power with Right Coil #3
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SIMPLIFIEBYSTEMS APPLICATI@NSGRAM
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Figure6. IDTP0O36ADTP9020 Simplified Systems Application Diagram
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Figure 7. IDTP903BAernal Functional Blockagram
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THEORY OF OPERATION

The DTP9036Ais a highlintegrated WPQWireless
Power Consortidvoompliant wireless powergatgiC
solution for the transmiteebsttion. ltcan deliver
morehans5Wofpower to the receiwdren used with the
IDTP9020 osWi n WPC A Qi o
magnetic induction aseams to transfer energy

OVERVIEW
Figure7 shows le block diagram of the @DBBA

When the VIN_UVb@ck detects that the voltage at

REG_IN and BUCKS5VT_lbbnrected together
externally) is above the Vin_fisiigothresholénd

EN is at a logic LOW, the Enable Sequence circuitry

activates the voltage referahee5V an@.5VLDG,
andthe 5V buck switching regulator

The voltages at the outputs of the LDOs and the bucE
regulator are monitored to ensure that they remain ig

regulatignand the adaptwoltage, coil current, and
internal temperatare monitored

The digital block ati MClbutpuia PWM signala
GPIOO to thexternaloutput riverter powerintpe
selecte@xternal fielgenerating coil

field d e

UNDER VOLTAGE LOCKOUT (UVLO)

The IDT®036Ahas a buiih UVLO cirittthat monitors
the input voltage and enables noparation, as shown

in lIJ:igU(en g

d

near
UVLO exit event

=

2

S ov

8 |
|
|
i

= I
|

Vin=10V E i
i
i

i
Time (1s/div)
Figure 8. Viy versus UVLO threshold with /EN low

ov

Communication packets from the receiver in the mobile
device ardetected and filtered by an external operationdPVERTEMPERATURE PROTECTION

amplifier and smive filter, then provided to the ISNS pin

to be further processed bipgmodulator and converted
todigital signals that can be redteldyCU.

Several internal voltagesdigiizedy the ADC and
supplied to the M@ system control and afgorit

related purpose§woGPIO ports are available to the

system desigrfer driving LEDs and a buzHee. clock
for the MCU and other circuitry is gefgatedternal
RC oscillator. PC SDA and SCL pins permit
communication with an externaédeviost.

Note 1- Refer to th®VPC specification at
http://www.wirelesspowerconsortiufioictva/most current information

The internal temperanfréhe IDTP903&Amonitored,
and he partshus downif the temperaéu exceeds

140°C and reactivatelsen the temperature falls below

110°C.
EXTERNADRIVERandINVERTER

Theexternal gateidercircuitrgrives the fefhip power
FETs. ThEETs are configured gowelinverter that
switches thep sides of the resonant citmtiteeen the
VIN supply voltaged groundt a rate sdty the MCU
control algorithm

Revision 1.6
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DEMODULATOR ‘
Power is transferred from the transmitter to the receiver CD I 26 Gl
throughthe coupling tieir respective codstoosely V.

External
coupled transformdihe amount of powansferred is Driver
determined by t he transmitte UTb swijtchin breque

(11%xHz205kHz by WPE, and is controlled by the Faw

receiverthroughinstructionshe receivesendsback from T T T
through theamecoilsto the ransmitter to change GAoO GHO% Ggoﬁﬁ &hcE
increase or decrease ppwerd power transfer,do P06

something else. The instructions tai@nthef data —
packetsvhich the receiver modulates on the carrier. The
modulation is detected anddabepledhrough a series
of filtergonnected the IDTB036A s Demandul at or

then fed tthe HPF pin. Recovering the data packets i EXTERNAL CHIP RESEAEN
the function of the DemodulB¥ecoding and executing

the packets ime of thRunctions ¢ie MCU. RESH pin to a logic high above ey,

MICRECONTROLLER UNWCU) Tre RESET pin is a dedicatedinigdancactivenigh

The |IDTPO36A s Mototesses the alganith digital inpuand iteffect is similar to the papereset
commands, and data tharalathie pwer transferred to ~ functn. Because of the internal/dttage monitoring

the recieverThe MCU is provided with RAM and ROMscheme, the use of the external RB8Eis not

and parametric trim and operational modes are set at th@ndatory. Ananual external reset scheme can be
factory through the @imee Programming (OTP) block added by connecting 5V to the RESET pin through a
read by th MCU at powen Communication with ~ simple switch When RESET isHIGH the

Figure 9 . Half Bridge inverter TX Coil Driver.

The IDTB036Acan be externally reset by pulling the

external memoiy performethrough?C via the SCL mi crocontroll eros register

and SDA pins. configuration. When the RESET pin is released,to a LOW
the microcontroller starts executing the codbefrom

APPLICATIONS INFORMATION EEPROM

The recommended applications sahediggram is If the particular application requires t1@93B&B be

shown in Figure.1The IDP9036Aoperates from disabled, this can be accomplished VE&lpthaVhen

12/oc (5% inputThe svitchig frequ_en_cy Va“ﬁ‘s_m theENpin is pulled high, the device is suspamdied

11%Hzto 205kHz. At the 205kHz limdutiyecycles placed in low current (sleep) mode. If pulled low, the

also variahl@he power transfer is controlled viahange yevyice is active.
in switching frequernyd duty cycldhe bseor TX

side has threseriegesonance cirauihade od WPC The current iriNis approximately
TypeAé6triplecoiland three capacitolevo of the coils B

arell.%H eachandthe other oneis2 . ,%achkdwith O L

a sries resonant capac{td3F or 14MF. The

o : . for input voltages betwegand +2Vandclose to zero
resonant circuits atgven byan externahaltbridge if VEN is less than 2V.

inverteras showim Figure.90nly the resonant circuit
that isaligned with a receiver casl getomplete path SYSTEM FEEDBACK CONTROL (WPC)

from the inverter output to power ground. The selectlonl.lie IDP9036/contains logic to demodulate and decode

made by voltage levels from GPIO5 and GPIO6, eaChe?]Eor packets sent by the mobiles d@iside) and
J

which drives a selection FET directly and drives an ingu usts powemnsfeaccordingly. The ROU36Aaries

. . . . . al
of a wirelAND circuit that activates -actileates the e ; :
third resonant circuit. the switching frequency oéxternahalf bridge inverter

betweeri15kHz to 205 kHkz adjust power transfer. The
mobile device controls the amount of poweregansfer
via a comumication link that exists from the mobile
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device to the base station. The mobile device (IDTP90RRquired packet(s) in PING
or another WR©mpliant receiv@ommunicates with :

the IDT®036Avia CommunicaticsicRets. Each packet 1. Signal Strengtagket (0x01)
has the following format:

Table 6 Data Packet Fot. The robiledevicemust send a Signal Strength Packet
withina time period specitigdthe WP,Otherwiséhe
Preamble Header | Message | Checksun power signal is termeédaand the process repeats.

The overall system behavior between the transmitter a-ﬂ N mbllhe_dﬁ\{lcecalcula_ltemg_Stlgnalt&rllgthb;acket 0
receiver follows the state machine diagram below: value, which is an unsigned integer value betaigen
based on this formula:

Transmitter Receiver Y
oy o Sanal i Y QQEYD & ' G@ 6 QY— Lo
Mg AT
Object Signal where U is a monitored variable (i.e. rectified
detected voltage/current/power) apg is) a maximum value of

that monitored variable expected theidgital ping

é h h 4
E(_@@ Signal Strength G@_, § phase at 175 kHz.
5 Rx 2 If the IDPOO36Adoes not detect the stattof the
= Detected = header byte of the Signal Streag#efduring the Ping
2 a Phase it removes the Powan8lafter a delayf a
8 %~ Identification - £ Signal Strengtltadket is received, theREIB6Agoes
o[\DEC) Riquired Power @&C 2 to the Identification and Configuration Phase. If the
. Configured IDTP9036Adoes not move to the ftifieation and
Configution Phase after receiving the Signal Strength
Packetpr if a packet otliban a Signal Strengitket
o Control Data ;T is receivedhenpowetris terminatednd eventually a
- < End Power new selection phase will begin
Adapted IDENTIFICATION AND CONFIGURATIOCGb(igd
Figure 10. System state machine diagram In this phase, the FOU36Aries to identify the mobile
The IDP9036Aperforms four phases: Selection, Ping, devic@nd collects configuration information.
Identificatio& Configuration, and Power Transfer. Required packet(s) in ID & Config
START (SELECTION) PHASE 1. ldentificatioraBket (0x71)
In this phase, the BU36Aoperates in a low power 2. Extended Identificatianket (0x81)
mode to determine if a potential receiver has been placed 3. Configuratiora€ket (0x51)

on the coil surface prior to the PING state. Twice a second, ]
the IDTBO36Aapplie a brieACsignal sequentially to T Ext i of 0x71 packet is set to 1.

each one of the coils of the tripgeilAénd listens for a a5, the IIP036AMust correctly receive the following
response.When a response is found, it locks its outpukequence of packets without changing the operating point

and communication sense line to that coil. (175 kHz @ 50% duty cycle):

PING PHASE 1. Identification Packet (0x71)

In this phase, the FOU36Aapplies a powensal at 2. Extented Identification (0x81)

175 kHz with a fixed 50% duty cycle and attempts to 3. Up to 7 optional coofaion g@ckets
establish a communizalink with aafile device. from the following set:

Revision 1.6 18 ©2013ntegrated Device Technology, |
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a. Power Control HQ& Packet Upm receiving a Control Error value, tROOBBR

(0x06) makes adjustments to its opefading aftea delayo
b. Proprietary Packet (0Oxi8 enable the Primary|Quirrent to stabilize again after
O0XF2) communication.
c. Reserved Packet If the IDHB036Acorrectly receivagacket that does not
4. Configuration Packet (0x51) comply with thegseence, then it removes the Power
Signal.

If the IDAO036Adoes not detect the startobithe
header byte of the neatket in the sequendthiwa FOREIGN OBJECT DETECTROR) (

WpGspecified timafter receiving the stop bit of the |n addition to oMemperature protection, thEI0BBA
checksum byte of the preceding Signal Strength Packgfnploys a proprietary FOD technique which detects
then the Power Signal is removedafiithia delayfa  foreign objects placed on the base station. The FOD
correct Controhéket in the above sequence is received algorithm is mddtiered andnayisste warningsnd/or

|ate,-0r if Contrdd:kets that are not in the Sequence are Change device Operadepending on the Severity Of the
receivedhe IDP9036Aemoves the Power Sigftar warning.

a delay. _ _ _ _ )
FOD is an optional feature that is not included in the

POWER TRANSFER PHASE standard firmware. Please contact IDT to incorporate this
feature into a specific product, ingicaislume and

In this phase, the B036Aadapts the power transfer to )
business case.

the receiver based control data it receivesomtdl
Error Bckets.

Required packet(s) in Power Transfer

1. Control Error Packet (0x03)
2. Rectified Power Packet (0x04)

For this purpose, the REOB6AmMay receiveero or
more of the followiaghets:

Control Error Packet (0x03)
Rectified Power Packet (0x04)
Charge Status Patkx05)

End Power Transfer Packet (0x02)
Any Proprietary Packet

6. Any reserved Packets

a M RE

If the IDAR036Adoes not correctly receive the first
Control Error Packetimeit removes the Power Signal
after a delayBecaus€ontrol Error Packets come at a
regular interval, the MT36Aexpects a new Control

Error Packet after receiving the stop bit of the checksum
byte of the preceding Control Error Packet. If that does not
happen, then the BT36Aemoves the Power Signal.
Similary, the IPA036Amust resive a Rectified Power
Packet withia WPGpecified timafter receiving the

stop bit of the checksum byte of the Configuration Packet
(which was received earlier inidiatification and
configuratiophase) Otherwisgit removes the Power
Signal.
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MATION

APPLICATIGNINFOR

IDTPY9036A A6 DEMO PCB

V3.2 Schematic

OPTIONAL
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Item Quantity [Part Part_Number Reference Value PCB Footprint
1 18| P3,103,GND3,P4,104,LDO5, TP TEST_PT30DPAD
105,+5V,106,P9,P10,P11,
P12,P17,SDA,SCL,RST,EN
2 1|BUZZER AUDIO PIEZO 25VP-P SMD PS1240P02CT3 BZ1 Buzzer buzz_ps1240
3 1|CAP CER 4700PF 50V 10% X7R 0402 [C1005X7R1H472K050B{C1 4.7nF 402
4 6|CAP CER 0.1UF 50V 10% X7R 0402 C1005X7R1H104K C2,C41,C42,C45,C52,C55 0.1uF 402
5 4|CAP CER 0.1UF 50V 10% X7R 0603 GRM188R71H104KA93IC3,C17,C21,C34 0.1uF 603
6 2|CAP CER 22UF 25V 10% X5R 1206 GRM31CR61E226KE15|C4,C50 22uF 1206
7 1|CAP CER 0.015UF 50V 10% X7R 0402 [GRM155R71H153KA12[C5 15nF 402
8 3[CAP CER 82nF 100V 5% NP0 1812 C1812C823J1GACTU |C8,C11,C20 82nF 1812
9 6|CAP CER 1UF 25V 10% X7R 0603 C1608X7R1E105K C12,C14,C25,C51,C83,C84 1uF 603
10| 1|CAP CER 0.047UF 16V 10% X7R 0603 |GRM188R71C473KA01PC15 47nF 603
11] 2|CAP CER 10UF 25V 20% X5R 0805 C2012X5R1E106M C18,C22 10uF 805|
12] 1|CAP CER 6800PF 50V 10% X7R 0402 [C1005X7R1H682K Cc23 6.8nF 402
13] 2|CAP CER 0.056UF 100V 5% NP0 1812 |C1812C563J1GACTU |C24,C28 56nF 1812
14| 1|CAP CER 1000PF 50V 10% X7R 0402 |C1005X7R1H102K C26 1nF 402
15j 3[CAP CER 0.022UF 50V 10% X7R 0603 |C1608X7R1H223K C27,C46,C48 22nF/50V 603
16| 1|CAP CER 3300PF 50V 10% X7R 0402 |C1005X7R1H332K C29 3.3nF 402
17] 1|CAP CER 0.068UF 100V 5% NP0 1812 [C1812C683J1GACTU [C30 68nF 1812
18] 3|CAP CER 3300PF 100V 10% X7R 0603 |C1608X7R2A332K C32,C47,C49 3.3nF 603
19 1|TBD 0402 NP C53 NP 402
20| 1] GRM188R71C473KA01[C69 47nF 603
21 3|CAP CER 100PF 200V 5% NP0 0805 C0805X101J2GACTU |C71,C77,C79 NP 805
22 3|CAP CER 470PF 50V 10% X7R 0603 C1608X7R1H471K C74,C75,C76 470pF 603
23] 1] C1005X7R1H104K C82 0.1uF 402
24| 1|Cap 25V X7R 0402 C1005X7R1E222K C85 2.2nF 402
25 1|LED SMARTLED 630NM RED 0603 SMD|L29K-G1J2-1-0-2-R18-Z|D1 RED 0603_DIODE
26 1|LED SMARTLED GREEN 570NM 0603 |LG L29K-G2J1-24-Z D2 GREEN 0603_DIODE
27| 3[|DIODE SWITCH 200V 250MW SOD123 |BAV21W-7-F D9,D010,D11 Diode SOD123
28 9[PC TEST POINT MINIATURE SMT 5015VIN1,PGND1,GND1,GND2, TEST POINT TEST_PT_SM_135X70
VINAD,VIN,PGND,GNDAD,GND}
29 1|CONN HEADER LOPRO STR 10POS G(&I03308-1 J1l 12C connector  [LOPRO8PINO1INREVB
30| 1|PJ-002AH PJ-002AH J3 AC_Adapter CONN_POWER_JACK5_5MM
31 1]IND 4p7uH 500mA SMD XPL2010-472MLB L1 4.7uH 805
32| 1] 'Y31-60050F L2 A6 3-Coil Tx 3coil_a6_standard
33 1|CHOKE COMMON MODE 1400 OHM SMBCM4520-901-2P-T-000L3 ACM4520 emi_tdk_acm4520
34 3[MOSFET N-CH 80V 8-S0IC SiR826ADP 01,022,Q23 SiR826ADP __ |SOICS8LD_PWRPAK_FET
35 1]TRANS PNP LP 100MA 45V SOT23 BC857CLT1G Q4 BC857CL SOT23_3
36) 8[MOSFET N-CH 60V 115MA SOT323 2N7002 Q6,07,08,011,012,013,014, |2N7002 SOT23 3
Q15
37| 3|MOSFET N-CH SGL 60V 340MA SOT3232N7002WT1G Q16,017,018 2N7002 SOT23 3
38| 2| DMG7430LFG Q20,Q21 DMG7430LFG [powerdi3333_8Id_fet
39 9|RES 10K OHM 1/10W 5% 0603 SMD ERJ-3GEYJ103V R1,R4,R26,R74,R94,R98, 10K 402
R107,R116,R119
40| 1|RES 6.80K OHM 1/16W 1% 0402 SMD  [RC0402FR-076K8L R2 6.8K 402
41 4|RES 4.7K OHM 1/10W 5% 0402 SMD ERJ-2GEJ472X R5,R7,R97,R111 4.7K 402
42| 2|RES 2.7K OHM 1/10W 5% 0402 SMD ERJ-2GEJ272X R10,R13 2.7K 402
43 2|RES 100K OHM 1/10W 5% 0402 SMD _ |ERJ-2GEJ104X R14,R19 100K 402
44| 1|RES 10.0K OHM 1/10W 1% 0402 SMD _ [ERJ-2RKF1002X R22 10K 402
45 6|RES 10.0K OHM 1/10W 1% 0603 SMD _|ERJ-3EKF1002V R23,R35,R53,R54,R56,R57 10K 603
46| 4|RES 47K OHM 1/10W 5% 0402 SMD ERJ-2GEJ473X R29,R62,R70,R120 47K 402
47| 3|RES 249 OHM 1/10W 1% 0603 SMD ERJ-3EKF2490V R59,R60,R61 249 603
48] 3[|RES 15K OHM 1/10W 5% 0603 SMD ERJ-3GEYJ153V R63,R64,R65 15K 603
49 1|RES 422 OHM 1/10W 1% 0402 SMD ERJ-2RKF4220X R66 422 402
50| 2) NP R69,R117 NP 402
51 2|RES 330 OHM 1/10W 5% 0603 SMD ERJ-1GEJ331C R73,R75 330 201
52| 2| ERJ-1GEJ100C R76,R77 10} 201
53] 1|RES 240 OHM 1/10W 5% 0402 SMD ERJ-2GEJ241X R81 249 402
54 1|RES 10 OHM 1/20W 5% 0201 SMD ERJ-1GEJ100C R82 10} 201
55 1{RES 100 OHM 1/10W 5% 0603 SMD ERJ-3GEYJ101V R84 100 603
56 1|RES 0.02 OHM 0.5W 1% 1206 SMD PF1206FRFO70R02L  [R86 0.02 2512
57| 2|RES 100 OHM 1/10W 5% 0402 SMD ERJ-2GEJ101X R87,R88 100 402
58] 1|RES 3.3K OHM 1/10W 5% 0402 SMD ERJ-2GEJ332X R89 3.3K 402
59 1|RES 1/10W 1% 0402 SMD TBD R108 NP 402
60| 1{RES 22K OHM 1/10W 1% 0402 SMD ERJ-2RKF2202X R109 22K 402
61] 1|RES 4.99K OHM 1/10W 1% 0402 SMD _ [ERJ-2RKF4991X R114 4.99K 402
62 1{RES 3.92K OHM 1/10W 1% 0402 SMD _ |[ERJ-2RKF3921X R118 3.92K 402
63| 1|RES 100K OHM 1/10W 1% 0402 SMD _ [CRCW040243K0JNED |R121 43K 402
64 1|RES 0.33 OHM 1/10W 1% 0603 SMD ERJ-3RQJR33V R122 0.33 603|
65) 3[THERMISTOR NTC K 5% RADIAL NTCLE203E3103JB0  [Th1,Th2,Th3 NP NTC1
66 1|Wireless controller P9036A Ul IDTP9036A NTG_48LD_6X6MM_0P4PITC|
67| 1|IC EEPROM 64KBIT 400KHZ 8TDFN 24AA64T-I/MNY U2 24AAB4T-I/MNY [DFN8
68| 1]IC D-TYPE F-F W/CLR PRESET SM8 SN74LVC2G74 U4 74LVC2G74 LSSOP_8LD
69| 1]IC AMP SINGLE R-R I/0 SOT23-5 FAN4174IS5XCT-ND _ |U9 FAN4174 SOT_23 5
70| 1]IC Quad 2 input AND Gate 74AHCT08BQ,115 uU10 74AHCTO08 DHVQFN_14LD_2p5x3mm
71 1|IC OPAMP GP R-R CMOS 1MHZ SC70-§AD8614ARTZ-REEL7 [U12 AD8614 SOT_23 5
72) 1] IDTP9090 u13 IDTP9090 nig8LD_3x3_0p65mm

Note 1: Recommended capacitor tempédagleetric and voltage ratit@s/ capacitors are recommended bet@Qiggp voltage transientsly appear on the

resonance capacitors as stated in the WPC specificationtyp@GApRacitor vas stayelativelgonstant with voltage while X7R antedBRcapacitor values

derate from 40% to over 80%d@&tision to use lower voltay€BG/NP®@apacitors is left to the end user.

External Components

The IDT8036Arequires a minimunmiver of external
components for proper oper@imthe BOM in Table

7). A complete design schematic compliaat\WiPC

A Qstaadard is given in Fidure |
LED signaling, buzzand an EEPROM for loading
IDTR0O36Airmware.

t

ncl
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[2C @mmunication

The IDTBO36ANcludes aAd block which canpport
eithel?C Master iC Slave operation. After power
reset (POR) the IDT036Awill initially beconf€ |
Master for the purpose of uploading firmware from an
external memory deyviteh as an EEPRONMhe?C

Master mode ¢ime IDT®036Adoes not support multi 1
master mode, and it is important for system designers to
avoid any bus master conflictthmtiDT8036Ahas
finished any firmware uploading and has released con

modes. Théable o includesnformation
aboutexternal resistors or internal pull up/down
optonsto select LED modesight of the ten

LED modes (those associated with advanced
charging modes) are currently designated as
AFutureodo modes.

GPIO4Red LED arAlC oiDC buzzer gtonal)
with resistor optidos different buzzer

1D FUNCTIONS

of the baias FC Master. After any firmware uploading Two GPIOs are used to drive LEDs which indicate,

from external memory is complete, and thehen
IDTR®036Abegins normal operation, | EFE®036Ais
normally configuredthgfirmware to be exclusively in
[2’C Slave mode.

For maximum flexibility, the MDB@\ tries to

communicate with the first address on the EEPROM

100kHz. If no ACK is received, communication i
attempted at the other addresses at 300kHz.
EEPROM

The IDTBO36Arequiresan externaEEPROMwvhich
contais either standard or custom TX femWiae
external EEPROM memory chippsogrammed with a
standard starp program tha& automatically loaded
when 12V power is applied. The90BgRuUses AC

through various on/off and illumination options, the state of
charging and some possible fault conditions.

A red LED indicste var i ous Faul't an
Object Detectiono) states.
P(i)wer Transfer and Charge Complete state information.
pon power up, the two LEDs together may optionally
Indicate the Standby State and remain in this state until
anotler of the defined Operational States occurs

As shown in Figur2 one or two resistors configure the
defined LED option combinations. The DC voltage set in
this way is read one time during-poverdetermine

the LED configuratido.avoid interfegnvith the LED
operation, the usdd@voltage range must be limited to

not greater than 1Vvdc.

slave address 0x52 to access the EEPROM. The

IDTP036Aslave address is 0x39. The EEPRObE ca
reprogrammed wpdate the stamd prograrasing the
IDT Windows G{dkethe IDTP036AQi Demo Board
User Manual for comptietails)A serial 8Kbyte (8Kx8
64Kbits) external EEPROM is sufficient.

If the standard defduinware is not suitabie tfe
application, custom ROM options are possible.
contact IDT sales for more informéZidnwiilprovide
the appropriate imagethe format best suited to the
application.

Overview obtandardsPIO Usage

Ter e are 7
which tware available for use as follows:

Please Resistor

LDO2PSV_OUT

IDTPI036

GPIO3

P To ADC
to set
options

2]

LED Mode Resistor Configuration

Figure 12IDTPO036A.ED Resistor Options

G PORA&Btarssmiteen|C, tofh e LED Battern Operational Status Definitions:

Blink SlowFastrepeat

1 GPIO3: Green LED_B to indicate standby, power

transfer, and power compleible 8ists how

the red and green LEDs can be used tp displa

information about the HDEBA s

operating
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Table8 3 IDTPI036A_ED Resistor Optioning (Not all options supported, shaded rows are for future development)

LED Controll LED Select LED #/ Operational Status FOD
Option Resistor Valus Description Color Standby|] Transfer | Complete| Condition| Warning

LED1- Greepn ON BLINK SLO\V ON OFF OFF

1 Pull Down Standby LEDs ON | LED2- Red] ON OFF OFF ON BLINK FAS
LED1- Greep ON BLINK SLOWW ON OFF OFF

2 R1 Standby LEDs ON ply LED2- Red[ ON OFF OFF ON BLINK FAS
LED1- Greep ON BLINK SLO\V ON OFF OFF

3 R2 Standby LEDs ON ply LED2- Red[ ON OFF OFF ON BLINK FAS
LED1- Greep ON BLINK SLOWW ON OFF OFF

4 R3 Standby LEDs ON ply LED2- Red[ ON OFF OFF ON BLINK FAS
LED1- Greep ON | BLINK SLO\W ON OFF OFF

5 R4 Standby LEDs ON ply LED2- Red[ ON OFF OFF ON BLINK FAS
LED1- Greep OFF [ BLINK SLOW ON OFF OFF

6 Pull Up Standby LEDs OFF| LED2- Red| OFF OFF OFF ON BLINK FAS
LED1- Greep OFF | BLINK SLO\W ON OFF OFF

7 R5 Standby LEDs OFF pl{ LED2- Red] OFF OFF OFF ON BLINK FAS
LED1- Greep OFF [ BLINK SLOW ON OFF OFF

8 R6 Standby LEDs OFF pl{ LED2- Red| OFF OFF OFF ON BLINK FAS
LED1- Greep OFF | BLINK SLO\W ON OFF OFF

9 R7 Standby LEDs OFF pl{ LED2- Red| OFF OFF OFF ON BLINK FAS
LED1- Greep OFF [ BLINK SLOW ON OFF OFF

10 R8 Standby LEDs OFF pl{ LED2- Red| OFF OFF OFF ON BLINK FAS

R1-R8 are created using combination of two 1% resistors.
Designates Future Option

Buzzer Function

_ _ For 30 second400m<N 800ms OFlFepeat
An optional buzzer feature is supported on GfRIO4.  Next 30 seconds: Offfsilence (but no change to LED
default configurationaism  n A C.oThebsigmalzi® r  ;n/off patterns)

created by toggling GPIO4 abigeactivéow at a The pattern ispeagdwhiletheerror condition exists
2kHzfrequency.

) o The buzzas synchronized with the FOD LED such that
Buzzer Action: Power Transfer Indication the 400mson tone corresponds with #t ILED

The IDTBO36Asuppos audible notification when the jjjymination ar800msoff (no sound) corresponds with
device operation successfully reaches the Power Transig&req LED being off.

state. The duration of the pioaresfer indication sound

is400ms . :
DecouplingBulkCapacitors

The latency between reacthiegPower Transfer state As with any higlerformarc mixegignal IC, the

and soundingthe buzzerdoes notexceed500ms IDT®036Amust be isolated from the system power

Additionally, the buzzer soimdatoncurrent within supplhynoise to perform optimatlydecoupling capacitor

+250mf any change to the LED configuration indicatingf 0L e F must be connected be

thestat of pweltransfer. and the PCB ground plane as close to these pins as
possible. For optimum device performance, the
Buzzer ActionNo Power Transfedue to Foreign decoupling capacitarstoe mounted on the compionen
Object Detected (FOD) side of the PCR\dditionally, medium value capacitors in
When a major FGuatioris detected such thatr the 22¢F range must be wuse
safety reasons, power transfer imitiated or that ripple current and voltage droop due to the large current
power transfer is terminated, the limgpendedn a requirements of the resonant haBridgié driver At
repeating sequence: | east f o tors mastbe &sedcclase tothie
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of the top MOSFET of the externbtitigéf The value 100nF capacitior the center coifhe pa numbers are

of the capacitors will decremsehe voltage applied show in Tablé.

approaches the nominal voltdge, tothe ceramic

dielectric characteristigsr example, as2E X7 R 2 BuckConverter

capacitor6s v a6 avhenopematngl brige i cdpatiwrsyf@ustbe connected directly
at13v, depending on the manufacturer between the povpims (REG_IN and BUCK5VTaritl)
There must al so b eapagitor 8 PIWEPGNQ pinag pegraagpossible tqthe ICTHRS
connected at the pairitere the input voltage to the output capacitoro(§ must be placed as close to the

board is applied. A0 0¢ F 1 6 Vmus® 6 C ofpvicard power groupéhs (PGND) as possible.

connecteldetween the input supply anshdras shown _
in Figure 1POSCOMNapacitors have much lower ESR Connect a 47nF bootstrap capacitor rated above 25V

than aluminum electrolytic capacitors and will redub&tween the BBih and the LX pin.

voltage ripple. The outpigense connection to the feedback pin,
BUCK5VT_SN®justbe sepated from any power

ADCConsiderations trace. Connedhe outptgensetrace as close as
TheGPIO pinsan be configured to coninéetnally to possible to the load point to avoid additional load
the succedse approximation ADGyr ou g h t h eegulatdrCedrardhe buck will regulate the voltage at the
input multiplexdihe ADC haslimited input rang® point on the output the sense line is connected to.

attention muisé paid to the maximum VINYR.4 0 1 ¢ FT e power traces, incluBBYID traces, thekor 5V

de;cpu_plmg capacitors can be added to the GPIO InIOUtS‘o putracesard the VIN traceustoe kept short, direct
minimize noise.

and wide to allow large current flow. Use several via pads

WPC TA6Coil when routingpwer lindsetween layers
The external hhtlidge outpebnnects tthreeseries LDGs
resonance cirauinade bya WPCtriple TypeA®6 coil Input Capacitor

(twoll.%H side coils and ohe2 . Beatét cgiland
series resonant capasiftotal valué3Ffor the two
side coilandtotal value4IhFfor the center ¢oilThe
selectednduadr serves as the primary caillobsely
coupled transformer, the secondary of which is t
inductor connected hie power receiver (IDTP9020 or
another).

Theinput capacitonsustbe located as physically close
as possible to the power IdDOEBV_IN and power
groundGND). Ceramic capacitors are recomrfemded
h'[Qeirlow ESRind small profile. Alseramic capacitors
are inherentiyporecapabldghantantalum capacitors to
withstandinput current surges from low impedance
sources suclas batteles usedin portable devices.
The TXA6 power transmitter £@te mounted on a Typically, 10¥Wr 16\Mated capacitors are requirkd.
ferritebase acting asshield t@oncentrate the field on recommended extegmhponents are shown in Table 7
the top side of the coil andettuce EMI. The caoil
assembly cdre mounted next to the HDBBA Either
ground plane or groundeetal shielding (preferably
coppéercan be added beneath the ferrite shield for addedor properdtage regulation astdbilitya capacitor is
reduction in radiated electrical field emissions. The cwuired on the output of each (D®M2P5\and
ground plane/shield must be connected ta0S6BRT LDO5V) The output capacitor must be placed as close to

Output Capacitor

ground plane by a sitglee. the device and power (PGNDapipsssibleSince the
LDG have been designiedunction with very low ESR

Resonancé:apacitors capacitors, a ceram@pacitor is recommended for best
performance.

The resonanampacitorsnustbe CG type diedtric
and have a DC rating t0V1QJseone33nFand one
100nFeapacitor for each side aodone47nFand one
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P Layout Considerations

For optimum device performance and lowest output
phase noise, the following guidefimes be
observed. Please cont&xTfor Gerber files that
contain the recommended board layout.

As for all switching power supplies,aligptbcise
providing high current and using high switching
frequencies, layout is an important design step. If
layout is not carefully done, the regulator could show
instability as well as EMI problems. Therefore, use
wide and short traces for high qoatbst

The@ ¢ F dec o u prhustregnountenip a c i t
the component side of the board asglpsessible

to the pirs intended to be decoupldétkepPCB

traces to each powpinand tgyround viaas short

as possible

To optimize bodad/out placeall comporets on
the same side of the boRultesignal tracesvay
from the IDBR36A

The NQG48@Bmx 6.0mm X0.75mm48Lpackage
has an inner thermal pad which requires blind
assembly. It is recommended that a more active flux
solder paste be used such ETaADM50 solder
paste from Cookson Electronics
(http://www.cooksonsemi.colease contact IDT

Product Datasheet

Layout and PCB design have a significant influence
on he power dissipation capabilities of power
management ICs. This is due to the fact that the
surface mount packages used with these devices rely
heavily on theally conductive traces or pads
transfer heat away from the package. Appropriate PC
layout tdmiquesnustthen be used to remove the
heat due to device power dissipation. The following
general guidelines will be helpful in designing a board
layout for lowest thermal resistance:

1. PC board traces with large cross sectional
areas remove more heat. Gmimum
results, use large area PCB patterns with
wide and heavy (2 o0z.) copper traces.

In cases where maximum heat dissipation is

required, use doubided copper planes

connected with multiple vias.

3. Thermal vias are needed to provide a
thermal path tthe inner and/or bottom
layers of the PCB to remove the heat
generated by device power dissipation.

4. Where possible, increase the thermally
conducting surface area(s) openly exposed
to moving air, so that heat can be removed
by convection (or forced aiw, fld
available).

ora

Power Dissipation/Thermal Requirements

for Gerber files that contain recommended soldeMhelDTP036As offered in BQFN48Lpackage The

stencil design.

The package centexposedpad (EP) must be
reliabt solderedirectly to the PCB. The center lan
pad on the PCB (set 1:1 with EP) must also be tied
theboard ground plapeimarily to maximize thermal
performance in the applicatiofhe gound
connection is best aghd using a matrixptHted
througkhole (PTH)ias embedded in the PCB center
land pad for the NTG48. The PTH vias perform
thermal conduits to the ground filerenally, a
heat spreader) frdmsolder side of the board.

On the solder side of the bdhede thermal vias

maximum pa@w dissipation capability. &V, limited by
the di eds
d temperature,, of 12%C. The junctidemperature rise
ith thedevice power dissipabhased on thgackage
thermal resistance. The pac&fgesa typical thermal
resistance, junction to amhight ¢f 31C/\WWwhenthe
PCB layout and surrounding devices are optimized as
described in tlRCB Layout Considerations section. The
chniques as noted in the PCB Layout section need to be
ollowed when designimgpttinted circuit board layout.
Care should be exercised to #wwiglacement of the
IDTPO36AIC package in proximity to othat he
generating devices in a given application design. The

snpx@num dperating junction

embel in a copper fill having the same dimensions agmbient tempéuee around the power IC will also have
the center land pad on the component side.an effect on the thermal limits of an application. The main

Recommendations for the via finishesizaodad
array pch are 0.3mmto 0.33mmand 1.3mm,
respectively.

fact or s jiimthielordes of decreaging thfluence)
are PCB characteristicdpdikageattachthermapad
size and internal package consiruddioard designers

should keep in mind that the package thermdlisetric
impacted bthe characteristiasf the PCB itselfon
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which the TQFN nsunted. Changing the design or Thermal Overload Protection

configuration of the P@ibacts the overall thermal The IDT#036Aintegrates thermal overlshdtdown
resistivitgndthustheb o ar d 0 s effigeady s i ndirguitryg to prevent damage resulting Xoassiee
thermal stress that may be encountered wtder fa
conditions. This circuitrskviidown or reset the device
Ijﬁthe die temperature exceed¥C140

Implementation of integrated circuits-profitev and
finepitch surfaamount packages typically requires
special attention to power dissipation. Many syste
dependant issues such as thermalingougirflow Special Notes

added heat sinkend convection surfaces, and the NQG TQRMB Package Assembly

presence of other hgamerating components, affect the Note 1: Unopened Dry Packaged Parts have a one year

powewissipation limits of a given component. shelf life.
Three basic approaches for enhancing thermdNote 2:The HIC indicator cafor newlyopened Dry
performance are listed below: Packaged Parts should be checkiethere is any
1. Improving the power deggn capability of the moisture content, the pamistoe baked faminimum
PCB design of 8 hours at 125eC within
2. Improving the thermal coupling of the componenprocess.
to the PCB

3. Introducing airflow into the system
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Figurel3. IDTR036APackage Outline Drawing (NTG48 T3EN.0 mm x 6.0 mm x 0.75 mm48L, 0.4mm pitch)
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ORDERING GUIDE

TableB. Ordering Summary

AMBIENT TEMI SHIPPING
RANGE CARRIER

P9036ANTG P9036AITG | NTG48 TQFMNA8 6x6x0.75mm | -40°C to +85°C | Tray 25
PO036AONTA8 | POO36AITG | NTG48 TQFNA8 6x6x0.75mm | -40°C to +85°C | Tape and Reel | 2,500

PART NUMBER MARKING @ PACKAGE

QUANTITY

@IDT

www.IDT.com

6024 Silver Creek Valley Road
San JoseCalifornia 95138

Tel: 8068457015
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