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REVISION HISTORY

REVDATE

A01/17/2014

CHANGE DESCRIPTION

- Initial Release.

CST-125

COIL_CURR

AC_COIL_CURRENT

PAGE7
PMAT_COMM

Resonant Circuits

COIL0 COIL1 COIL2

HB1A

HB1B COILS

1uH

1uH

400nF

200nF

Coils

Rail
Voltage

DSC-Pin24
DDM

RC Circuits WPC DDM

PowerMat/PMA

PAGE5

PMA
ADM Circuits

A1 - Change U4 to MWCT1003A.
- Change C61 to 0.1uF.
- Change C47 to 4700pF.
- Change C50 to 33pF.
- Change R24 to 200R.
- POP R313, R314.
- POP R322, R323, R324, R331, R335, R337.
- DNP R315, R316.
- DNP R35, C57.
- DNP J18.
- DNP C187, D34, Q33, Q34, Q35, R204, R205, R206, R207, R208, R209.
- DNP all components on page6.
- DNP all components on page8.
- Change R328 and C259 to series connection with Pin4-U25.
- Update U6 part number to MLX90132RLQ-AEA-000.
- Update U18 Agile number to 315-79832.

System Block Diagram

VIN

VOUT

5V/1A

CAR Battery

DCDC

3.3V/0.5A

MOS DRIVERNCV3011

Input Current

Input Voltage

Temperature

Sampling Circuits

Coil Selection

NFC

TOUCH CONSOLE

FreeMaster

VOUT

VIN
LDO

WCT1003A

CANBCM

Full
Bridge

05/04/2014

A206/13/2014 - Change R22 to 10K.
- Change R73, R83, R94, R208 to 5.11K.

Coil from TDK
WT1005690-12K2-A6-G
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20V
200mW 500mW

16V

Rset should NOT 
be smaller than 5K

Power Connector

1.25V

456KHz

    VFB < 0.6           Undervoltage          Restart       LOW
    0.6 < VFB < 0.72    Power not good low                  LOW

    0.72 < VFB < 0.88   Power Good            Released      LOW
            0.88 < VFB < 1      Power not good high                 LOW

        VFB > 1             Overvoltage           Latch off     LOW

Rset

Max output Rail current should be smaller than 5A,
due to 10% Isat of inductor = 6.2A.

Ic-max through MOS and inductor is about 5.4A*4/3=7.2A,
when DCDC current limit almost triggerred(Rds-on=12mohm)

To use current limit function, need a higher current inductor.

R1

R2FB = 0.8V
(Rail-0.8)/R1 + (DAC-0.8)/R2 = 0.5 DAC Range: 1V - 3.3V

1206 1/4W

0603 1/10W

0603 1/10W

0603 1/10W

MOSFET Selection

Td(on)_control + NOL_LH > Td(off)_sync + Tf_sync

Td(on)_sync + NOL_HL > Td(off)_control + Tf_control

VBAT_SW must connect to VCC
if current limit function needed

Color Description

Purple

Blue

Red

Different Power+CAN Solution

General description.

Rule

4x22uF/50V CAP are muRata KCM series, very expensive.
The are selected here due to Height Limitation

DC Voltage Derating (CAP, DIODE, MOSFET)

≥ 50V

≥ 16

≥ 25V

BAT+, VBAT+, VBAT, VBAT_SW

VRAIL, VRAILA

VDRIVE

≥ 6.3 3.3V

Angle PinHeader - MX34005NF1
Socket Housing  - MX34005SF1
Terminal        - M34S75C4F2
Wire ≥ 0.5sq

Green Useless Part

IGNITION

BAT+
BAT-

CAN_L
CAN_H

FB2

VSW2

VBAT_SW

VRAIL

VBATBAT+ VBAT+

VDrive

VBAT_SW

VBATSW_EN<3>

IGNITION <8>

RAIL_CNTL <3>

DCDC_EN<3>

DCDC_PG<3>

CANH_907 <8>

CANL_907 <8>

CANH_901 <9>

CANL_901 <9>
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21.7V Range

FreeMasterConsole

JTAG

FOD
Inverter Input Current

DDM

FOD
Rail Voltage

FOD
AC Coil Current

ADMClose
to
MCU

Pin29 Pin44 Pin60 Pin22

INPUT_CURR_IN

VBATSW_SENSEVRAIL_SENSE

EXTAL

EXTAL
XTAL

XTAL

VCAP2

VCAP1

TCK
TDO
TDI

TMS nRST

GNDA

RXD0 RXD1
TXD1TXD0

RXD0

VRAIL_SENSE
VBATSW_SENSE

COIL_CURR_IN

TXD0

RXD1
TXD1

TDO
TCK

TDI

TMS

nRST

AC_CC_OP

AC_CC_OP

COIL_PWM_LL

COIL_PWM_HL

VBAT_SWVRAIL

V3.3

V3.3A

V3.3

V3.3

V3.3

V3.3AV3.3

V3.3

V3.3

V3.3

TEMP3<4>
TEMP2<4>

INPUT_CURRENT<5>

MOSI <4,8>
SCLK <4,8>
MISO <4,8>

RAIL_CNTL <2>
nCS_CAN <8>

COIL_DIS<5>

COIL_PWM_HH <5,6>
COIL_PWM_HL <5>

COIL_PWM_LL <5,6>

COIL_PWM_LH <5>

COIL2_EN <5>
COIL1_EN <5>

CAN_TX <8,9>
CAN_RX <8,9>

ACOMM<6>
PCOMM<6>

PMAT_COMM<7>

DCDC_EN<2>

TEMP4<4>
TEMP1<4>

COIL_CURRENT<6>

LED2<4>
LED1<4>

nCS_NFC <4>

VBATSW_EN <2>

NFC_WAKEUP <4>
NFC_nIRQ <4>

CAN_nIRQ <8>

COIL0_EN <5>

MCU_nRST <8,9>
DCDC_PG<2>

AC_COIL_CURRENT_OP<5>
PHASE_COMM_CLK <5,6>

CAN_DEBUG_STB <8,9>

PMAT_EN <5>

RF_SW1<4>
RF_SW2<4>
RF_SW3<4>

GPIO-TP3 <4>

GPIO-TP1 <4>
GPIO-TP2 <4>
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NFC

Status LEDs

Temperature Sensing
NTC B25/85=3610K

Interface/Pin SSI_1 SSI_0
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UART
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GPIO Touch
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