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Printed Circuit Board Layout Guidelines
Associated Part Family: CYW20715

This document describes the layout guidelines for a low-cost PCB based on the CYW20715 WLBGA.

1 Introduction
This document describes the layout guidelines for a low-cost PCB based on the CYW20715 WLBGA.

1.1 Cypress Part Numbering Scheme

Cypress is converting the acquired loT part numbers from Broadcom to the Cypress part numbering scheme. Due
to this conversion, there is no change in form, fit, or function as a result of offering the device with Cypress part
number marking. The table provides Cypress ordering part number that matches an existing IoT part number.

Table 1. Mapping Table for Part Number between Broadcom and Cypress

Broadcom Part Number Cypress Part Number

BCM20715 CYW20715

1.2 Acronyms and Abbreviations
In most cases, acronyms and abbreviations are defined on first use.

For a comprehensive list of acronyms and other terms used in Cypress documents, go to:

http://www.cypress.com/glossary

2 loT Resources

Cypress provides a wealth of data at http://www.cypress.com/internet-things-iot to help you to select the right loT
device for your design, and quickly and effectively integrate the device into your design. Cypress provides cus-
tomer access to a wide range of information, including technical documentation, schematic diagrams, product bill
of materials, PCB layout information, and software updates. Customers can acquire technical documentation and
software from the Cypress Support Community website (http://community.cypress.com/).
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3 PCB Stackup
The typical mobile stackup for an 8-layer board is shown in Figure 1.
Figure 1. Typical Mobile Stackup (8-Layer Board)
Viain [Through
Pad Hole
Drill
Hole
Size 5 8
Land
Size 10 18
50 ohms 50 ohms
Thickness Microstrip Microstrip
Copper Layer (mils) Dk (mils) (mils) Sig/Plane Drill 1 Drill 2
0.5 0z Cu plate L1 2.1 6.5 (Ref to L2) |14.4 (Ref to L3) Sig L1 L1
upto 1oz
Substrate 4.4 4.3
0.50z Cu L2 0.7 Sig/GND L2
Substrate 4.4 4.3
0.50zCu L3 0.7 GND
Substrate 4.4 4.3
0.50zCu L4 0.7 Sig/Pwr/GND
Substrate 4.4 4.3
0.50z Cu L5 0.7 GND
Substrate 4.4 4.3
0.50z Cu L6 0.7 Sig/lGND
Substrate 4.4 4.3
0.50zCu L7 0.7 GND
Substrate 4.4 4.3
0.5 0z Cu plate L8 21 Sig L8
upto 1oz
Total Board Thickness 39.9
4 SMO Opening
The recommended pad size is 9.8 mils with a solder mask opening (SMO) of 9.8 mils. These recommendations
ensure that solder will not bridge over to neighboring pads.
5 Blind Vias

The CYW20715 WLBGA requires L1-to-L2 vias in the pads to fan out signals onto layer 2. The vias should be
plated with copper to form a rigid via. The recommended via drill size is 5 mils with a land size of 10 mils.
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6 Critical Part Placement Requirements

The schematic design shown in Figure 2 on page 3 bypasses the HV-LDO. When making determinations about
part placement on the PCB, the following requirements must be met:

The VDDTF pin (B7) must have capacitor C8 (10 pF) placed as close as possible to the pin. The capacitor
should have its own GND via return that is close to the capacitor GND pad. This ensures optimum RX sensitiv-
ity performance. For more details, see Figure 2 on page 3 and Figure 3 on page 4.

The VDDREF pin (E7) must have capacitor C7 (10 pF) as close as possible to the pin. The capacitor should
have its own GND via return that is close to the capacitor GND pad. For more details, see Figure 2 on page 3
and Figure 3 on page 4.

The VDDPX pin (F7) must have capacitor C6 (0.01 pyF) as close as possible to the pin. The capacitor should
have its own GND via return that is close to the capacitor GND pad. For more details, see Figure 2 on page 3
and Figure 3 on page 4.

The VREG supply output from the main LDO requires C5 to be a minimum of 1 yF for the LDO to work prop-
erly. A ceramic type capacitor is preferred because of its low ESR value.

The VDDC1 and VDDC2 pins require a bead to isolate the baseband noise from leaking into the VREG,
VDDPX, and VDDREF supplies.

The RES pin (D6) requires R1 (15 kQ @ 1% tolerance) to be placed as close as possible to the pin. This is a
high-impedance input that can pick up noise. The pin is used for the RF calibration.

The TM2 pin must be grounded (see Figure 4 on page 4). It can be connected to the VSS pin (B6) on the top
layer to minimize the GND via connection.

Figure 2. Circuit Schematic

REG_EN >>—B5 REG_EN
RST_N >>—C5 RST_N

OTP_DIS >>—A2 OTP_DIS

HV LDO Fa
(Pre—-Regq) GPIO_5/CLK_REQ |—————>)> GPIO_5 (CLK_REQ)
st <O>—E saL 6PIO_6 22— <ODGPI0_6
SDA <<>>—D1 SDA u1
CYW20715 UART_RXD [-22————— UART_RXD
sPIM_cLkO>———S spim_cLk UART_TXD [FE2———> uarT_TxD
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Cc7

Main LDO

GPIO_0/BT_WAKE 23— GPIO_0 (BT_WAKE)

GPIO_1/HOST_WAKE [-22—————3> GPIO_1 (HOST_WAKE)
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Figure 3. Vias on the PCB
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Figure 4. TM2 and VSS Pin Grounding
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7 VDDRF and VDDPX Routing
VDDREF (pin E7) and VDDPX (pin F7) must be routed in a star configuration, which means each pin must be
routed to its own decoupling capacitor before being connected to the 1.2V supply (VREG). This helps to optimize
in-band spurious performance. See Figure 5 for details.

Figure 5. VDDRF and VDDPX Routing
Pin F7:
Pin E7:

8 Clock Routing

8.1 Clock Signal Input
The clock signal input into the XIN pin must be routed such that it does not interfere with or pick up noise from any
other signals. If the clock is routed on the top layer, then layer 2 should be a solid ground plane underneath the
clock trace. The top layer ground pull-back on the clock trace should have a minimum 1x the clock trace width to
the ground. There should be ground stitching alongside the clock trace. If the clock is routed on layer 2, then there
should be a ground plane on the top and lower layer to form a stripline. Keep a minimum of 3x the clock trace
width to any other traces.

8.2 Sleep Clock

The sleep clock (32.768 kHz) must be routed such that it does not interfere with or pick up noise from any other
signals. If the clock is routed on the top layer, then layer 2 should be a solid ground plane underneath the clock
trace. The top layer ground pull-back on the clock trace should have a minimum 1x the clock trace width to the
ground. There should be ground stitching alongside the clock trace. If the clock is routed on layer 2, then there
should be a ground plane on the top and lower layer to form a stripline. Keep a minimum of 3x the clock trace
width to any other traces.
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Figure 6. Clock Routing

32.768kHz LPO >>—B4 LPO_IN

cl14
BT_CLK >>—“>7F5 XIN

1000pF
—E8 fxour

9 RF Trace Routing

The RF trace routed out of the RFP pin (C7) is required to have an impedance of 50 ohms. It is preferable to keep
the RF trace on the top layer and have the trace referenced to the ground plane on layer 3. Therefore, layer 2 is
cut out under the RF trace. Referencing the RF trace to layer 3 allows a good trace width of 14.4 mils to run on the
top layer. The 14.4-mil trace width helps minimize insertion loss of the trace compared to a thinner trace, and also
minimize impedance transitions at the component pads.

Figure 7. RF Trace Routing

Cc7 50 Ohm Transmission Line 4 o 2

RFP IN utT

[a} [a}

z b4

o o

GPIO_0/BT WAKE [-S2—————<< GPIO_0 (BT_WAKE) - @
GPIO_1/HOST_WAKE [-22—————3> GPIO_1 (HOST_WAKE) e

GPIO_5/CLK_REQ L GPIO_5 (CLK_REQ)
GPIO_6 105« O>GPIO_6
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10 GND Vias

Sufficient GND vias should be placed near the chip and on the GND via pads to minimize ground inductance pre-
sented to the CYW20715.

Figure 8. GND Vias

Through-hole L1-to-L2

"2 EXXEK
 FEER N
" EEREY R
__S0000a
|'o-.- V4§

WWW.cypress.com Document No. 002-14811 Rev. *B



o CYPRESS

~g@»” EMBEDDED IN TOMORROW™

Printed Circuit Board Layout Guidelines

11

BPF Recommendations

Interference due to out-of-band blockers such as GSM and WCDMA signals will have an adverse affect on the
CYW20715 RX sensitivity. To prevent these blockers from degrading the CYW20715 RX sensitivity, a band-pass
filter (BPF) with good rejection must be used. The uplink (mobile-to-base station) frequencies will have more of an
impact on the Bluetooth RX sensitivity because the transmitter is collocated on the mobile. The downlink (base
station-to-mobile) frequencies will have less of an impact on the Bluetooth RX sensitivity because the signal
received from the base station will be much lower than what the mobile is transmitting.

The CYW20715 TX and RX spurious emissions can have an adverse effect on the cell phone, FM radio, and GPS
RX sensitivity. The recommended BPF rejection will mitigate these spurious emissions. The dominant filter
requirement is primarily due to the uplink frequencies.

Table 2 shows the recommended BPF rejection for the CYW20715. The recommendations are derived from our
internal system link budget, which factor in CYW20715 out-of-band blocking and spurious emissions performance.
The recommended BPF rejection for each band is listed in column 3. The Murata® BPF part #
LFB212G45CE5D035 specification is shown in column 4, which meets or exceeds the recommended filter rejec-
tion. The last column shows another Murata BPF that is smaller in size but does not meet specific cell band rejec-
tion requirements. This filter is included here as a comparison.

Table 2. Recommended BPF Rejection

Murata BPF Murata BPF
LFB212G45CE5D035 [LFB182G45CG3C179
a a
Frequency Recommended |Size: 2.01 x 1.25 mm | Size 1.6 x 0.8 mm
Band (MHz) BPF Rejection I.L. = 2.34 (Typ) I.L. = 2.15 (Typ)
GSM850 824-849 50 50.5 36.8
EGSM900 880-915 24 50.2 36.3
DCS1800 1710-1785 39 51.7 39.0
GSM850 (EDGE) 824-849 50 50.5 36.8
EGSM900 (EDGE) 880-915 19 50.2 36.3
DCS1800 (EDGE) 1710-1785 35 51.7 39.0
PCS1900(EDGE) 1850-1910 41 42.8 42.5
UMTS1900 1850-1910 37 42.8 42.5
UMTS2100 Tx 1920-1980 37 39.2 34.8
UMTS2100 Rx 2110-2170 20 36.9 29.2
CDMA700 740-794 19 35 35
CDMAB850 824-849 42 50.5 36.8
CDMA1800 1850-1910 25 72.8 42.5
GPS 1572-1577 30 55.9 35.6
FM 76—-108 25 50 50
a.All values in this column are typical.
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Worldwide Sales and Design Support

Cypress maintains a worldwide network of offices, solution centers, manufacturers’ representatives, and distributors. To find the
office closest to you, visit us at Cypress Locations.

Products PSoC® Solutions

ARM® Cortex® Microcontrollers cypress.com/arm PSoC 1| PSoC 3| PSoC 4 | PSoC 5LP | PSoC 6
Automotive cypress.com/automotive Cypress Developer Community

Clocks & Buffers cypress.com/clocks Forums | WICED IOT Forums | Projects | Video | Blogs |
Interface cypress.com/interface Training | Components

Internet of Things cypress.com/iot Technical Support

Memory cypress.com/memory cypress.com/support

Microcontrollers cypress.com/mcu

PSoC cypress.com/psoc

Power Management ICs cypress.com/pmic

Touch Sensing cypress.com/touch

USB Controllers cypress.com/usb

Wireless Connectivity cypress.com/wireless

All other trademarks or registered trademarks referenced herein are the property of their respective owners.
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© Cypress Semiconductor Corporation, 2013-2017. This document is the property of Cypress Semiconductor Corporation and its subsidiaries, including
Spansion LLC (“Cypress”). This document, including any software or firmware included or referenced in this document (“Software”), is owned by Cypress
under the intellectual property laws and treaties of the United States and other countries worldwide. Cypress reserves all rights under such laws and trea-
ties and does not, except as specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or other intellectual property
rights. If the Software is not accompanied by a license agreement and you do not otherwise have a written agreement with Cypress governing the use of
the Software, then Cypress hereby grants you a personal, non-exclusive, nontransferable license (without the right to sublicense) (1s) under its copyright
rights in the Software (a) for Software provided in source code form, to modify and reproduce the Software solely for use with Cypress hardware products,
only internally within your organization, and (b) to distribute the Software in binary code form externally to end users (either directly or indirectly through
resellers and distributors), solely for use on Cypress hardware product units, and (2) under those claims of Cypress's patents that are infringed by the
Software (as provided by Cypress, unmodified) to make, use, distribute, and import the Software solely for use with Cypress hardware products. Any
other use, reproduction, modification, translation, or compilation of the Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD
TO THIS DOCUMENT OR ANY SOFTWARE OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. To the extent permitted by applicable law, Cypress reserves the right to make
changes to this document without further notice. Cypress does not assume any liability arising out of the application or use of any product or circuit
described in this document. Any information provided in this document, including any sample design information or programming code, is provided only
for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality and safety of any appli-
cation made of this information and any resulting product. Cypress products are not designed, intended, or authorized for use as critical components in
systems designed or intended for the operation of weapons, weapons systems, nuclear installations, life-support devices or systems, other medical
devices or systems (including resuscitation equipment and surgical implants), pollution control or hazardous substances management, or other uses
where the failure of the device or system could cause personal injury, death, or property damage (“Unintended Uses”). A critical component is any com-
ponent of a device or system whose failure to perform can be reasonably expected to cause the failure of the device or system, or to affect its safety or
effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress from any claim, damage, or other liability arising
from or related to all Unintended Uses of Cypress products. You shall indemnify and hold Cypress harmless from and against all claims, costs, damages,
and other liabilities, including claims for personal injury or death, arising from or related to any Unintended Uses of Cypress products.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are trade-
marks or registered trademarks of Cypress in the United States and other countries. For a more complete list of Cypress trademarks, visit cypress.com.
Other names and brands may be claimed as property of their respective owners.
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