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User manual

Getting started with the dual mode wireless power evaluation board for Qi and Air-
fuel inductive receiver and Qi-based transmitter with STWLC33

Introduction

The STEVAL-ISB042V1 is a 15-watt Qi and 5-watt Airfuel inductive (former PMA) wireless power receiver evaluation board
based on the STWLC33 wireless power receiver solution for the WPC/Airfuel mobile device with dual mode coil.

The board lets you evaluate the STWLC33 capabilities as a Qi/Airfuel inductive receiver as well as its ability to power another Qi
receiver.

The solution is certified in accordance with the extended power profile Qi v1.2 and Airfuel SR1 standard.
The STWLC33 IC is powered by a dual mode Rx coil attached to a 1.5 mm thick plastic fixture.

The STWLC firmware offers users the flexibility to modify parameters and settings to ensure proper integration of the STWLC33
device with the final application.

The layout is based on a cost-effective 4-layer PCB.

Figure 1. STEVAL-ISB042V1 evaluation board

EVALUATION ONLY
NOT FCC APPROVED

FOR RESALE

7
UOUT PGND |
| ) :
{8 e =

Bl

y % v i
STEUAL-I1SB042V1

UM2289 - Rev 2 - December 2017 www.st.com/

For further information contact your local STMicroelectronics sales office.
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Getting started

1 Getting started

1.1 Board configuration and test points

. P3 solder bridge:
- open = I2C bus and INT pin pull-up voltage provided externally via J5 header

—  shorted = I*)C bus and INT pin pull-up voltage provided by STWLC33 (do not connect any load/source
to J5 header)

. P9 solder bridge:

—  open = USB port acts as unknown (D+/D- floating)

—  shorted = USB port acts as a dedicated charging port (shorted D+/D-)
. J3 testpoint header:

—  VRECT rectified voltage
. J4 testpoint header:

- selectable user functions (GPIO0, GPIO1, GPI02, GPIO4)

—  GPIO3 - do not connect any load during startup

— INT — open drain interrupt output (active low)

—  EN - enable input (active low), pull on-board R4 down

1.2 Receiver mode

The easiest way to test the STEVAL-ISB042V1 evaluation board in receiver mode is to connect the load to J2
header or, optionally, to J1 USB connector and place it on the transmitter surface.

J1 and J2 connectors are essentially different connectors for the same output node.
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Transmitter mode

1.3

Procedure
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Figure 2. STEVAL-ISB042V1 evaluation board: receiver mode
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D6 indication LED lights up when the receiver enters the Power Transfer phase.

Transmitter mode

To test the board in Tx mode, you must provide a 5 V power supply to the J2 header (ensure STWLC33 is not
operating in Rx mode power transfer) and switch STWLC33 to Tx mode over I12C interface (J8 header).

Step 1.

Connect the bundled USB to the IC bridge.
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Transmitter mode

Figure 3. STEVAL-ISB042V1 evaluation board: transmitter mode
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Step 2. Use the PC GUI application.

Step 3. Connect the I12C bridge.

Step 4.  Switch to TX mode tab.

Step 5. Click Load binary image button.

Step 6.  Select the GUI STWLC33_TxMode_RAM_binary.bin file.

Figure 4. STEVAL-ISB042V1 GUI Tx mode tab

Registers | Qi Configuration (NVM) | PMA Configuraton (4VM) | Piatform confiouraton 00)
Transmitter status register -address 351, value 0500
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Imuc e Cnected, \amgesmus idie \sndi=mmwuwmmn;:ammn

Step 7. Verify the result by checking the operation mode.

If the label indicates Transmitter mode, the kit is ready and a receiver can be placed on the coil sur-
face.
Note: The coil used in the kit is a Qi/PMA receiver coil. Using this coil for transmitter mode leads to many compromis-
es and not all Qi certified receivers will work with this kit. For the Tx mode evaluation we recommend to use the
STEVAL-ISB043V1 wearable receiver kit as a receiver.
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STWLC33 NVM configuration

Figure 5. STEVAL-ISB042V1 GUI operation mode

—Operation mode——————
Mode; Transmitter

1.4 STWLC33 NVM configuration
The STWLC33 NVM configuration is the same default configuration as in STWLC33 samples (see STWLC33 da-
tasheet).

141 Board overview

The STEVAL-ISB042V1 evaluation board default configuration has good performance.

The board features:

. STWLC33 evaluation board with Wirth Elektronik dual mode coil (760308102207)

. Qi 1.2 compliant, supporting extended power profile: up to 15 W/10 V maximum output power
. Backward compatible with Qi baseline power profile: up to 5 W/5 V maximum output power

. PMA-SR1 (AirFuel inductive) compliant: 5 W/5.6 V maximum output power

. Transmitter function based on Qi protocol to charge wearable devices using the same Rx coil (up to 3 W
power)

. Total system efficiency up to 80%

. Configurable GPIOs for status indication

. I2C interface for communication with the host system
. Foreign object detection (FOD)

. Complete kit (IC, firmware)

. RoHS compliant

1.5 GUI: I2C register access

Most fields in the GUI application correspond to a single I?C register.(For further details, see STWLC33 datasheet
on www.st.com.)

Many registers are accessible in receiver or transmitter mode only.

Before accessing the registers, you must check the actual operation mode in the Sys_Op_Mode register.

1.5.1 Rx mode registers
The Registers tab contains three sub-tabs related to Rx mode I*C register controls.
Through the Interrupt registers sub-tab, you can monitor the following registers:
. Status_Rx
. INT_Rx
. INT_Enable_Rx
. INT_Clear_Rx

The GUI directly reads or writes the target register.

The Interrupt clear button first writes the INT_Clear_Rx register and then writes 1 in the Clr_Int bit in Com
register.
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GUI: IC register access

Figure 6. GUI Rx mode: Interrupt registers sub-tab

Registers | i Configuration (MvM) | PMa Configuration (VM) | Platform configuration (VM) | Tx mode | mvm |
Interrupt registers | Setup & measurement registers | Qi -Proprietary packets |
Interrupt register [ Interrupt dear Interrupt enable
Interrupt status L register - address 34h, value 0xCD
I~ Overcurrent I~ Overcurent
[ vours | vrecr s [acmiss [xRovos| -~ [ ors | ows [ oPs | Read |
| 1 1 0 0 o 0 0 0 Write ™ overveltage I overvoltage
Interrupt [atch L register - address 3sh, value OxEQ I™ Overtemperature I Overtemperature
[Cvourr [ wrecrv [acewrsy[mrom | — [ owr [ owt | oer | _ Reed | I~ T data received I~ T dats received
1 1 1 0 0 [} 0 0 it
| = . 2 I~ AC missing I AC missing
Interrupt enable L register - address 33h, value 0x00
™ wRecT. C© ™ VRECT_E
[ vourE | VRECTE | ACMISE [IXROVWDE| -~ [ OPE | OWE | OGE | Read |
| [} o 0 o o 0 o 0 write I~ vour ¢ ™ vout £
Interrupt clear L register - address 56h, value 0x00
[ vourc | vrecrc [acmisc [mromc| —~ [ owrc | owe [ opc | Clear interrupts Enable interrupts
| 0 0 0 0 0 [] 0 0 write:
[12C speed ‘ r‘
oot 12 biias | Titalze params from M Software reset | P - N /4
00tz 400K%z | o cTMicroelectrorics, Prague 2017 il
| The [2C bridge is connected [Bridge status: Idle [ [Bridge firmware version: 18.07.2017 | 4

The Setup and measurement registers sub-tab controls registers and measurement values.
VOUT_set or ILIM_set modifications are immediate.
The default values are loaded automatically from NVM after wireless operating standard detection.

Important:  Refer to 2 Configuration guidelines before changing the values.

The Power transfer termination consists of two steps:
. writing the EPT register;
. writing 1 in the S_EPT bit in Com register.

AD conversion results provide immediate VRECT and VOUT voltages as well as die temperature and output cur-
rent during power transfer.

RXID and PRMC_ID registers become active after wireless standard detection and provide an easy-to-read self-
ID (either Qi ID or PMA ID).

If the STWLC33 receiver is placed on a PMA pad that supports advertising, the advertising ID is captured and can
be read through PMA ADV registers.
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Figure 7. GUI Rx mode: Setup and measurement registers sub-tab

Registers | Qi Configuration (uvM) | PMa Configuraton (VM) | Platform configuraton (VM) | T mode | nvm

Interrupt registers  Setup & measurement registers i Qi -Proprietary packets |

VOUT_set register - IDs and version: ~Operation mode:
VOUT: 10.0V Register value: 0x41 Chip ID: 33 Operation mode: Receiver
f Il Write Chip revision: 1 Operation standard: Qi

Firmware majer revision: 1
) Read oF mode
Firmware minor revision: 3

“ILIM_set register Qi Power Contract Parameter e e T S
—| advertising: Ox
Tnput current fimit: 1.6 Write Guaranteed Power: 15.00 g
Read PMA advertising

Register value: Dx0F Maximum Power: 15.00
| o RXID: 00 1122 33 00 00
Al b { REmedbpve borma 2 Feead RXID

FSK polarity: default

['End power transfer FSK modulation depth: 1
d power transfor packet value— PRMC_ID: 0x0016

& Urknown (0x00) Read Read PRMC_ID

" Charge complete (0x01) -

" Internal fault (0x02)

" Over temperature (0x03) e Frequenci

" Over voltage {0x04)
: Read ping fr Ping frequency: 130kHz
" Over current (0x05) NOUL=555 wl g frequency;
" Battery fallure (0x06) VRECT: 10802mYV
" Reconfigure (0x07) Read current frequency Current frequency: 130kHz

Die temp: 54deg C
" No response (0x08)

RX Iout: OmA

Terminate power transfer R PSR

[12C speed————————— ‘ m’
Conniect 122 bridge Tnitalize params from NVM Software reset | & -
ke A0z | o STMicroslecirorics, Prague 2017 il
| The [2C bridge is connected [Bridge status: Idle [ [Bridge firmware version: 18.07.2017 | 4

The Qi — Proprietary packets sub-tab allows sending any Qi packet and (in Qi 1.2 only) receive the response
from the transmitter (both pattern type or data type responses are supported).

Figure 8. GUI Rx mode: Qi — Proprietary packets sub-tab

Registers | i configuration {NvM) | PMA Configuration (M) | Platform configuration (M) | Tx mode

Interrupt registers | Setup & measurement registers Qi - Proprietary packets |

Expected response from the transmitter— Proprietary
" None & Normal Priority normal means that the Proprietary packets have lower priority than CEP or Rx Pwr
" pattem © Hgh Priority high means that the Propristary packets have higher priority than CEP or RaPar.
€ Data
Proprietary packet header |13 hex Send proprietary packet Warning!
The determines s length automatically.
Froprilary packetpayiosd o The GUI does nat check the packet length vs the header valuel

[~Result of data recepion from the transmitter
F3K demodulator status: Received (0x02) Read transmitter response
Number of data received: 5Bytes
Expected format: Jata

Data received from the transmitter

[12Cspeed———————— ‘ r‘
Conriect 12 bridge: Initialize params from NVM Software reset | N 74

« &
00ktz 300K | o cryergelectronics, Pragus 2017 =)
]

The I2C bridge is connected [Bridge status: 1die [ [Bridge firmuare version: 18.07.2017 |

1.5.2 Tx mode registers
After entering the mode as described in 1.3 Transmitter mode, the TX mode tab lets you monitor the following
registers:
. Status_Tx
. INT_Tx
. INT_Enable_Tx
. INT_Clear_Tx

The GUI directly reads or writes the target register.
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The Interrupt clear button first writes the INT_Clear_Tx register and then writes 1 in the CIr_Int bit in Com reg-
ister.

Tx frequency setup allows modifying the regulation control algorithm minimum and maximum frequency and the
starting ping frequency.

Note: The optimal ping frequency for the STEVAL-ISB042V1 evaluation board is approximately 130 kHz.
ASK demodulation thresholds parameter defines the ASK receiver sensitivity.

Figure 9. GUI Rx mode: TX mode tab

Interrupt register rInterrupt enabk Interrupt dear
Load bi
Transmitter status register - address 35 , value 0x00 oo ey e
I~ Overcurrent I~ Overaurent
— | ™oce [ morr [ m™rop | Txcon | — = | = | Read | e oot
I Overtemperature I~ Owertemperature
[ o N g L 4 L. u ° Mode: Transmitter
Transmitter interrupt status register - address 37h, value 0x00 I™ Foreign Obj. Det. I~ Faoreign Obj, Det. -
[ [ [ [ [ [ [ | _Read | Skl
FELED EXCOTES LR AR - = b e I~ Power transfer status I~ Power transfer status B
| o 0 o o0 o o o 0
Transmitter interrupt enable register - address 3h, value 0x00 Enable interrupts Clear interrupts |
| moce [ more | mrFop | meon [ - [ — [~ ] Read |
o o o o 0 0 o o Write
[ e | ~ADC reading:
Transmitter interrupt dear register - address 48h, value 0x00 VRECT: DmY
I [ moce [ more [ mroo [ mecon | - [ — [ — | Read | Input current: not avalable
[ o 2 1 g g & g 8 e | Received power: 0x00

Die temperature: not available

“Txfrequenciessetup | [ TX firmware revisiong and ID- ASK demedulation threshelde- E
Low threshold [a0 v
Txmin frequency (110 kHz (0x0122) Firmware major revision: 1 Read ADC values
o e Fimware minor revision: 23 Fich threshold [0 my
Chip ID: 33
x i ey [ e o) ' | |
S ping frequen 2
i Read TX Fr revions and 10|
Write Read
(12Cspeed——— O
Conriect 12C bridge Iritalize params from 1M Software reset | s o ‘1’
L | Prague 2017 e augmerted
| The 12C bridge is connected. [Bridge status: Idle [ |Bridge firmware version: 18.07.2017 | 2|
1.6 GUI: NVM fi i
. Ul: configuration access

The Qi configuration tab contains manufacturer and device identifiers sent over the Qi protocol.

The tab contains also default values for the VOUT voltage, Input current limit and Interrupt enable registers
which can be configured separately for baseline power profile (BPP) operation and for extended power profile
(EPP). BPP values are loaded in the registers and subsequently updated if EPP is negotiated.

STWLC33 automatically terminates the power transfer if the load is below a certain threshold for a certain period
of time. By default, this feature is eliminated by setting the lowest possible current and the longest possible time.

Note: Qi specification does not require this feature.

To maintain the Qi foreign object detection feature accurate, you must provide the correct values representing the
coil parameters and the mechanical setup.

The evaluation kit contains components with the correct values to be used.

But, if, for example, the coil is replaced by another type of coil, you must update the following parameters:
. FOD_A

. FOD_B (different values for BPP and EPP)

. FOD_C (same value for BPP and EPP)

. Reference quality factor (for EPP only)
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Figure 10. GUI: Qi configuration tab

Registers Qi Configuration (VM) | praa Configuration (VM) | Platform configuration (VM) | Tx mode | mvm |

[ Qi low power default setup 1D packets setup

VoUT: 5.0v Manufactirer code - 2bytes (hex)
T I [ NTC threshold [ oo 16
Foo.a [57 i

Input current fimit; 1.3A (0x0C)
e eSS

Fo0B [ 00112233

.............. Extended device identifier - 8 bytes (hex)

111213141516 1718

Qi medium power

VOUT: 10.0V —
FOD correction NI teshod b

I
s FOD_A [626
FOD B [133

.............. Flease, separate bytes by spaces.

FoD_C [400 mohm  Ox019A

Input current limit: 1.64 {0x0F)

Qi parameter | Interrupt enable defauit values
Max power for negotiation (30 15.01
i 2 (220 I~ overaurrent
Guaranteed power for negotistion [30  (15.0W) [ et
Reference quality factor (56 I™ Overtemperature
QIEPT threshold [0 j {0.00m#) I~ Txdata received
™ AC missiny
EPT degitch tme [53 ﬁ min [a5 j sec 4 = -
r wecrono
I~ VoUTLVLO
[(12Cspeed ‘ r‘
Conriect 12¢ bridge Intialize params from NVM Software reset | & - N /4
ke A0z | o STMicroslecirorics, Prague 2017 il
| The [2C bridge is connected [Bridge status: Idle [ [Bridge firmware version: 18.07.2017 | 4

1.6.2 PMA NVM configuration
The PMA configuration tab contains the RXID identifier sent over the PMA protocol.

The tab contains also default values for the VOUT voltage, Input current limit and Interrupt enable registers.

The PMA specification requires that the receiver automatically terminates the power transfer if the load is below a
certain threshold for a certain period of time.

If the power transfer termination is controlled by the host system, the STWLC33 feature can be eliminated (by
setting zero current and maximum possible time).

Figure 11. GUI: PMA configuration tab

Registers | Qi Configuration (VM) PMA Configuration (NVM) | platfarm configuration (VM) | TX mode | M |

PMA ~Interrupt enable default valu
VOUT: 5.6V C Preamble byte (hex)
Overaurrent
T | oo
AR R SR R e R A R B TR AR S S A A R R R eED I~ Overvoitage
Input current limit: 1.34 (@x0C] [~ Overtemperature Message 1D byte fhex)
 —
............. [~ Tx data received A
I AC missing
Certification version (hex)
NTC threshold o [~ VRECTUWLO
10
[~ vouruvo
PMA RXID {hex)
00 00 00 25 50 02
CRC 16 generator polynomial is 0x2110
£nd Of Charging parameters-

PHMAEGE Threshold B = (148ma)

PHAEOC degitch tine [35 < min |7 ] sec

Save al configurations to NVM

[12Cspeed a ‘—
Connect 12C bridge Initialze params from M Software reset & -
| 00z 90002 | o crerelectranics, Prague 2017 o3 GM
 The 12C bridge is connected. [Bridge status: Idle [ [Bridge firmware version: 18.07.2017 | 2|

1.6.3 Platform NVM configuration

This tab allows assigning GPIO functions related to Rx mode only.
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GUI: NVM configuration access

In Tx mode, all the pins are inputs with no function.

In the STEVAL-ISB042V1 evaluation board, the LED diode (D6) is controlled by GPIO2 pin.

Figure 12. GUI: platform configuration tab

Registers | Qi Configuration {Nvi¥) | PMa Configuration (hvm)  Platform configuration (M) | 1x mode | mvm |

Pin GPIOD

[Cutput - Qi medium power negotiatzd - push-pul output (H = MP; L =P}

Fin GPIOL

L

[mput -no function

Fin GPIOZ

L

[cutput - power good - push-pull output (H = output vald, L = output not valid)

Fin GPIO3.

L

[mput -no function

Fin GPIO4

L+

[tput -no function

Save all configurations to NvM

{"initiaiize params from MM |

Cornect 12C bridge. | Software reset |

Lys

e qugmanied

[-12C speed ‘
« &
10 0T | o, crvicroelectronics, Prague 2017

| The I2C bridge is connected. [Bridge status: Idle [

|Bridge firmuware version: 18.07.2017 |

1.6.4 Generic load/save NVM access

The NVM tab allows the backup of the current NVM configuration into a file or loading a new one from a file.

Figure 13. GUI: NVM tab

Registers | Qi Configuration (NVM) | PMA Configuration (NVM) | Platform configuration (VM) | TXmade  NYM
NVM opeartions log

NVM content

[RD 500 413D 25 78 OF A2 09 05 OF 2C 69 07 25 00 00 3D CO 07 8102 14 OF 00 00 00 00 00 00 00 00 00 00
RD s-01: 46 3D 25 66 14 A2 OF 0D 41 2F 89 07 26 00 00 3C 7202 85 02 14 00 00 02 0400 00 00 00 00 00 00
RD s-02: 2A 1E 1€ 35 00 FF 00 1400 58 00 00 00 00 00 03 00 00 00 00 00 00 00 00 00 00 00 ©0 00 00 07 00
RD s-03: 00 16 00 11 22 33 11 12 13 34 15 16 17 13 DA 0500 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
RD s-04 44 30 15 78 15 90 1505 15 2C 89 OF 66 19 1E 1£.00 00 00 02 14 1500 00 00 0 00 00 00 00 00 00
RD s-06: 38 03 00 00 00 258C 07 03 56 00 00 00 00 00 00 00 00 00 00 00 O 00 00 00 00 00 00 00 00 00 00
RD 5-07: 00 AA 10 00 D0 00 25 50 0263 25 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
RD 5-08: 94 010100 03 00 00 00 00 00 00 00 00 00 00 00 0 00 00 0 00 00 00 00 00 00 00 00 00 00 00 00

Clear history

5-00: 41 3D 25 78 OF A2 09 05 OF 2C 89 07 26 00 00 3D C0 07 8102 14 OF 00 00 00 00 0000 00 00 00 00
5-01: 46 3D 25 66 14 A2 OF 0D 41 2F §9 07 26 00 00 3C 72 02 85 02 1400 D0 02 0400 00 00 00 DO 00 00
5-02: 24 IE 1E 35 00 FF 00 1400 59 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 03 0O 20 00 00 00 00
00 16 00 11 22 33 11 12 13 14 15 16 17 1 DA 05 00 00 00 00 00 00 00 00 00 03 0O 30 00 00 00 00
5-04: 443D 15 78 1590 15 05 15 2C 89 OF 66 19 1E 1E 00 00 00 02 14 1500 00 00 00 00 00 00 00 00 00
5-05: 38 03 00 00 00 25 8C 07 03 56 00 00 00 00 O 00 00 00 0 00 00 00 00 0O 00 00 00 30 00 00 00 00
5-07: 00 AA 10 00 00 00 25 50 0263 25 00 00 00 00 00 D0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
5-08: 94 010100 0300 00 00 00 00 00 00 00 00 O 00 00 00 0 00 00 00 00 DO 00 00 00 30 00 00 0 00

Read 1V content |

Write NVM content
save to file
Load from file

Reaing NVM dala f

| Intalze params from NV Softuare reset |

<71

e qugmaried

12C speed ‘
@ ‘a
00ktz 4006 | ¢ rmiroekectronics, Prague 2017

The 2C bridge is connected. [Bridge status: Idle [

|Bridge firmuware version: 18.07.2017 | 4
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2 Configuration guidelines

2.1 Changing VOUT voltage: constraints

The power LDO supports setting VOUT from 3.5 to 12.5 V; but, selecting an appropriate VOUT value is more
complex and involves other aspects in the system, like:

1. OVP and margin for modulation (especially when using VOUT higher than 9 V): the first line OVP protec-
tion is the pre-clamp with fixed trigger at 13.5 V on VRECT node. During modulation (packet data sent from
Rx to Tx), the voltage on VRECT rises on the basis of conditions like Tx/Rx coil parameters, loading current,
VOUT voltage and so on. The VOUT setting must be always low enough to maintain VRECT during modula-
tion under the pre-clamp level. The safe VOUT voltage for the STEVAL-ISB042V/1 evaluation board is 10 V.
The user should not set a higher value unless previously verified (via an oscilloscope) that the VRECT mod-
ulation has enough margin with respect to the pre-clamp threshold.

2. Tx coil voltage and Tx/Rx coil ratio: the whole system can be compared to a transformer where the coil
ratio defines the transformation ratio. The transmitter circuits and the Tx coil are designed to operate within
the expected optimal range in which the Rx coil and VOUT voltage should fit. If the configured VOUT voltage
is too high or too low, it shifts the whole system out of the optimal range. The right VOUT voltage for the
STEVAL-ISB042V1 evaluation board is roughly 4 to 5.5 V with 5 W transmitters and 8 to 10 V with 15 W
transmitters. Using a different output voltage may require a different Rx coil and input resonant circuit capac-
itors.

2.2 Input current limit

The power LDO is able to limit the output current. This limitation starts softly reducing the VOUT voltage even
before reaching the limit.

2.3 Minimal load

All wireless systems are designed to transfer power. If power is not being transferred, it becomes hard to maintain
Rx-to-Tx communication.

STWLCS33 is equipped with a dummyload circuit that increases the load by consuming the power when no output
load is present. Due to heat dissipation the dummy consumption is limited to tens of milliamps.

Even if this should be enough to maintain communication with most transmitters, it is recommended to always
apply at least 100 mA.
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3 Performance charts

3.1 Baseline power profile (BPP) Rx mode performance

The STEVAL-ISB042V1 evaluation board performance in BPP has been evaluated through a Qi 1.2 BPP certified
transmitter. The overall system efficiency is above 78%.

Figure 14. STEVAL-ISB042V1 evaluation board performance: efficiency vs output power in BPP
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The output voltage regulation is maintained under the threshold of a 1% difference from no load to full load.

Figure 15. STEVAL-ISB042V1 evaluation board performance: output voltage vs output power in BPP
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3.2 Extended power profile (EPP) Rx mode performance

The STEVAL-ISB042V1 evaluation board performance in EPP has been evaluated through a Qi 1.2 EPP certified
transmitter capable of delivering up to 15 W at 10 V output voltage. The overall system efficiency is above 80%.
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TX mode performance

Figure 16. STEVAL-ISB042V1 evaluation board performance: efficiency vs load in EPP
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The output voltage regulation is maintained under the threshold of a 0.15% difference from no load to 10 W load
and 1.5% from no load to full load.

Figure 17. STEVAL-ISB042V1 evaluation board performance: output voltage vs output power in EPP
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3.3 TX mode performance

The STEVAL-ISB042V1 evaluation board performance in Tx mode has been evaluated through the STEVAL-
ISB043V1 wearable receiver. The overall system efficiency is above 70%.
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TX mode performance

Figure 18. STEVAL-ISB042V1 evaluation board performance: efficiency vs output power in TX mode

80

~
o

]
’

[e2]
o

1]
o

Efficiency (%)
N
o

w
o

N
o

10

0.500 1.000 1.500 2.000 2.500 3.000
Rx Output Power (W)

UM2289 - Rev 2 page 14/26



UM2289

Schematic diagrams

Schematic diagrams

4

Figure 19. STEVAL-ISB042V1 circuit schematic
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3

5 Bill of materials

Table 1. STEVAL-ISB042V1 bill of materials

CSP 6x9, 400 um | Wireless power | ST STWLC33
pitch receiver
2 4 Cs1, Cs2, Cs3, | 100 nF/50 V, SMD | Capacitors Murata GRM155R61H104KE19
Css4 0402
3 1 Cpar 3.9 nF/50 V, SMD | Capacitors Murata GRM155R71H392KA01
0402
4 2 CrooT1, 15 nF/10 V, SMD | Capacitors Murata GRM155R71H153KA12
CgooT2 0402
5 2 Cm1, Cwm2 47 nF/50 V, SMD  Capacitors Murata GRM155R61H473KE19
0402
6 2 CcL1: CcL2 100 nF/50 V, SMD ' Capacitor Murata GRM155R61H104KA
0402
7 5 C1, Cp, Cpqa, C3, | 10 yF/25V, SMD | Capacitors Murata GRM21BR61E106KA73L
Ca 0805
8 1 Cop 100 nF/25 V, SMD | Capacitor Samsung CLO3A104KA3NNNC
0201
9 1 Cs 1 uF/6.3V,SMD | Capacitor Samsung CLO3A105MQ3CSNH
0201
10 2 Céa, C7 100 nF/25 V, SMD ' Capacitors Murata GRM155R61E104KA87D
0402
1 1 Cra 1 pF/10V, SMD Capacitor Murata GRM155R61A105KE15
0402
12 1 Cig 1 pF/10 Vv, SMD Capacitor Murata GRM188R61A105MA
0603
13 1 RcL 30 Q, SMD 0805 | Resistor Panasonic ERJ-P6WF30R0V
14 0 D4 SMD 0402 Any Not assembled
15 2 D3, Dy SOD882 Protection di- | NXP PESD12VV1BL
ode
16 0 Ds, Dy SOD882 Any Assembled short
17 1 Ds 2mA, SMD 0402 Red LED Any
18 1 Q1 Schottky diode | ST BAT48
19 1 RFLT1 10 kQ+1%, SMD | Resistor Any
0402
20 1 RFLT2 68 kQ+1%, SMD | Resistor Any
0402
21 1 ReLT3 620 Q+1%, SMD  Resistor Any
0402
22 2 R4, Rz 4k7 SMD 0402 Resistors Any
23 2 R3, Rg 1k5, SMD 0402 Resistors Any
24 1 R4 51 kQ, SMD 0402 | Resistor Any
25 2 Rg, Rz 100 kQ, SMD Resistors Any
0402
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34

35
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37

38
39
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42
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CrLr1

CrL12

CrLT3

Rx

Rntc

T4

J4
J2,J3,J5

Jg

Je

J7

Jg

Pg

1.5 nF/50 V SMD
0402

22 nF/50 V SMD
0402

6.8 nF/50 V SMD
0402

30 kQ SMD 0603
SMD 0603
SOT23

THT 2.54 mm
pitch

THT 2.54 mm
pitch

THT 2.54 mm
pitch

THT 2.54 mm
pitch

THT 2.54 mm
pitch

Soldered
Open
8 uH

62x62x21 mm

3x10 mm

Capacitor

Capacitor

Capacitor

Resistor
Resistor

Digital FET
2-pin header
12-pin header
Coil wire con-
nection
2x4-pin header

3-pin header

Solder option

Coil connected
to Jg

Plastic frame

2x wood screw

Murata GRM155R71H152KA01
Murata GRM155R71H223KA12
Murata GRM155R71H682KA88
Any

Any Not assembled

Fairchild FDV303

Any Not assembled

Any

Any

Any

Any

Any

Any

Any Open

Waurth 760308102207

Any

Any
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Board layout

Board layout
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Figure 20. STEVAL-ISB042V1: top silkscreen and pads
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Figure 22. STEVAL-ISB042V1: copper layer 2
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Board layout

Figure 24. STEVAL-ISB042V1: copper layer 4
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IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.
ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2017 STMicroelectronics — All rights reserved
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