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1 QCC711 Bluetooth Low Energy

QCC711 is a low- power wireless single mode Bluetooth® Low Energy system on-chip (SoC), see 
Figure 1-1.
This document provides a QCC711 design example.

NOTE The schematic and parts list included in this document are preliminary, and intended as a
reference only.
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Figure 1-1 QCC711 functional block diagram (Source: QCC711 Bluetooth Low Energy Data
Sheet (80-WL711-1))
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2 QCC711 Bluetooth Low Energy PIOs

QCC711 Bluetooth Low Energy programmable input/output (PIO)s are configurable using:
■ Serial engines and supported interfaces

■ Multiplexing functions

2.1 QCC711 serial engines and supported interfaces
QCC711 has four programmable serial engine (SE) / Qualcomm universal peripheral (QUP) that are
configurable for serial interfaces, such as serial peripheral interface (SPI), universal asynchronous
receiver transmitter (UART), or inter-integrated circuit interface (I²C), see Table 2-1.

Table 2-1 QCC711 serial engines and supported interfaces  

SE/QUP
3-wire or 4-

wire SPI
display

controller

True 4-wire
SPI

controller/
peripheral

I²C
controller UART 9‑bit UART DMA

SE0 Yes Yes Yes Yes Yes Yes

SE1 Yes Yes Yes Yes Yes Yes

SE2 No No Yes Yes No Yes

SE3 No No Yes Yes No Yes

Each SE has five output ports. The functions of these ports are specific to each of the selected
interfaces. Table 2-2 lists the port feature mapping. The following section shows how these ports can
be routed as sets to different physical PIOs. As such, the ports of each SE are presented as numerous
copies to the top level multiplex. Alternative copies must be used as a complete block, this restriction
keeps the physical interface grouped to adjacent PIOs.
The SEs that Table 2-2 lists have default port mappings for the different types of interface, see 
Table 2-2.

Table 2-2 Default port mappings for QCC711 serial engines  

Default SE port
mapping

3-wire SPI
display

4-wire SPI
display I²C UART SE0 true 4-wire

SPI

Port 0 CS1 CS1 SDA CTS MISO

Port 1 SDIN SDIN SCL RFR MOSI

Port 2 CLK CLK - TX CLK

Port 3 CS CS - RX CS

Port 4 - D/C - - CS1

80-WL711-41 Rev. AE May contain U.S. and international export controlled information 7



QCC711 serial engine ports in Table 2-2 can be mapped to specific PIOs, see Related Information.

Related Information
“QCC711 PIO multiplexing functions” on page 8

2.2 QCC711 PIO multiplexing functions
QCC711 PIOs are directly controlled from the Application subsystem using registers or configuration.
When multiplexing functions, using QCC711 PIOs, select an individual PIO function from each column
in Table 2-3.

NOTE Until otherwise configured, all PIOs are set as a control status register (CSR) of the
processor.

NOTE 3-wire and 4-wire SPI interfaces are limited on SE0 to PIO[8:5] and SE1 to PIO[20:16].

Table 2-3 QCC711 PIO multiplexing functions  

PIO port Lead
number Debug and test Serial engine QSPI and radio

coexistence
I²C, FTC, LED, and

analog

PIO[25] 24 -

se_0_port_4_copy4

se_1_port_4_copy4

se_2_port_4_copy4

se_3_port_4_copy4

mstr_pta_coex_confx
Analog

led_white_copy4

PIO[24] 23 -

se_0_port_3_copy4

se_1_port_3_copy4

se_2_port_3_copy4

se_3_port_3_copy4

mstr_pta_coex_status

Analog

led_green_copy4

i2c_scl_copy10

PIO[23] 22 -

se_0_port_2_copy4

se_1_port_2_copy4

se_2_port_2_copy4

se_3_port_2_copy4

mstr_pta_coex_active

Analog

led_red_copy4

i2c_sda_copy10

PIO[22] 21 -

se_0_port_1_copy4

se_1_port_1_copy4

se_2_port_1_copy4

se_3_port_1_copy4

slv_pta_coex_confx

Analog

led_blue_copy4

i2c_scl_copy9

PIO[21] 20 -

se_0_port_0_copy4

se_1_port_0_copy4

se_2_port_0_copy4

se_3_port_0_copy4

slv_pta_coex_status

ftc_in[3]

led_white_copy7

i2c_sda_copy9

PIO[20] 19 appss_trace_data_3
se_0_port_4_copy3

se_1_port_4_copy3
slv_pta_coex_active

led_white_copy6

i2c_scl_copy8

PIO[19] 18 appss_trace_data_2

se_0_port_3_copy3

se_1_port_3_copy3

se_2_port_4_copy3

se_3_port_4_copy3

-

ftc3_out[2]

led_white_copy5

i2c_sda_copy8
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Table 2-3 QCC711 PIO multiplexing functions  (cont.)

PIO port Lead
number Debug and test Serial engine QSPI and radio

coexistence
I²C, FTC, LED, and

analog

PIO[18] 17 appss_trace_data_1

se_0_port_2_copy3

se_1_port_2_copy3

se_2_port_3_copy3

se_3_port_3_copy3

-

ftc3_out[1]

led_white_copy3

i2c_scl_copy7

PIO[17] 16 appss_trace_data_0

se_0_port_1_copy3

se_1_port_1_copy3

se_2_port_2_copy3

se_3_port_2_copy3

-

ftc3_out[0]

led_green_copy3

led_white_copy10

i2c_sda_copy7

PIO[16] 15 appss_trace_clk

se_0_port_0_copy3

se_1_port_0_copy3

se_2_port_1_copy3

se_3_port_1_copy3

qspi_io3_copy1

ftc_in[2]

led_red_copy3

led_white_copy9

i2c_scl_copy6

PIO[15] 14 -

se_0_port_4_copy2

se_2_port_0_copy3

se_3_port_0_copy3

qspi_io2_copy1

ftc2_out[0]

led_blue_copy3

led_white_copy8

i2c_sda_copy6

PIO[14] 12 -

se_0_port_3_copy2

se_1_port_4_copy2

se_2_port_4_copy2

se_3_port_4_copy2

qspi_csb_copy1
ftc2_out[2]

i2c_scl_copy5

PIO[13] 11 test_lf

se_0_port_2_copy2

se_1_port_3_copy2

se_2_port_3_copy2

se_3_port_3_copy2

qspi_miso_copy1
ftc2_out[1]

i2c_sda_copy5

PIO[12] 10 SWO

se_0_port_1_copy2

se_1_port_2_copy2

se_2_port_2_copy2

se_3_port_2_copy2

qspi_mosi_copy1 i2c_scl_copy4

PIO[11] 9 test_hf

se_0_port_0_copy2

se_1_port_1_copy2

se_2_port_1_copy2

se_3_port_1_copy2

qspi_clk_copy1
ftc_in[1]

i2c_sda_copy4

PIO[10] 7 SWD_DIOa

se_1_port_0_copy2

se_2_port_0_copy2

se_3_port_0_copy2

- -

PIO[9] 6 SWD_CLKa

se_1_port_4_copy1

se_2_port_4_copy1

se_3_port_4_copy1

- -

QCC711 Bluetooth Low Energy Reference Schematic QCC711 Bluetooth Low Energy PIOs 
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Table 2-3 QCC711 PIO multiplexing functions  (cont.)

PIO port Lead
number Debug and test Serial engine QSPI and radio

coexistence
I²C, FTC, LED, and

analog

PIO[8] 47 -

se_0_port_4_copy1

se_1_port_3_copy1

se_2_port_3_copy1

se_3_port_3_copy1

- -

PIO[7] 46 -

se_0_port_3_copy1

se_1_port_2_copy1

se_2_port_2_copy1

se_3_port_2_copy1

-
led_green_copy1

i2c_scl_copy3

PIO[6] 44 -

se_0_port_2_copy1

se_1_port_1_copy1

se_2_port_1_copy1

se_3_port_1_copy1

-

ftc_in[0]

led_red_copy1

i2c_sda_copy3

PIO[5] 43 -

se_0_port_1_copy1

se_1_port_0_copy1

se_2_port_0_copy1

se_3_port_0_copy1

qspi_io3_copy0

ftc1_out[2]

led_blue_copy1

i2c_scl_copy2

PIO[4] 42 -

se_0_port_0_copy1

se_1_port_4_copy0

se_2_port_4_copy0

se_3_port_4_copy0

qspi_io2_copy0

ftc1_out[1]

led_white_copy1

i2c_sda_copy2

PIO[3] 41 -

se_0_port_3_copy0

se_1_port_3_copy0

se_2_port_3_copy0

se_3_port_3_copy0

qspi_csb_copy0

ftc1_out[0]

led_white_copy0

i2c_scl_copy1

PIO[2] 40 -

se_0_port_2_copy0

se_1_port_2_copy0

se_2_port_2_copy0

se_3_port_2_copy0

qspi_miso_copy0

ftc0_out[2]

led_green_copy0

i2c_sda_copy1

PIO[1] 39 -

se_0_port_1_copy0

se_1_port_1_copy0

se_2_port_1_copy0

se_3_port_1_copy0

qspi_mosi_copy0

ftc0_out[1]

led_red_copy0

i2c_scl_copy0

PIO[0] 38 -

se_0_port_0_copy0

se_1_port_0_copy0

se_2_port_0_copy0

se_3_port_0_copy0

qspi_clk_copy0

ftc0_out[0]

led_blue_copy0

i2c_sda_copy0

a If an application or product requires these PIOs for features other than debug, ensure there is sufficient delay so that after
power up it is possible to attach a debugger and stop the processor. If application code instantly remaps these PIOs away
from SWD it is not possible to use serial wire debug.
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3 QCC711 Bluetooth Low Energy Schematic

NOTE The schematic included in this document is preliminary and subject to change without
notice. The schematic on the following pages is for reference only and is not optimized
for production due to its conservative design approach and Qualcomm® internal test
requirements.
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4 QCC711 Bluetooth Low Energy Parts List

NOTE The parts list included in this document is preliminary and subject to change without
notice. The parts list on the following pages is for reference only and is not optimized for
production due to its conservative design approach and Qualcomm Technologies, Inc.
internal test requirements.
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Table 4-1 QCC711 Bluetooth Low Energy parts list  

Item Description Reference
designators Quantity Vendor Part number

Sheet: 03_QCC711_INTERFACE

1 CAP, CHIP CERAMIC 10.0 µF 20% X7T 10 V ROHS C1, C2, C5 3 MURATA GRM188D71A106MA73D

2 CAP, CHIP CERAMIC 0.47 µF 10% X5R 10 V ROHS C3, C6, C8,
C10, C13

5 MURATA GRM155R61A474KE15D

3 CAP, CHIP CERAMIC 0.01 µF 10% X7R 6.3 V (MS) ROHS C4, C9, C11 3 MURATA GRM033R70J103KA01D

4 CAP, CHIP CERAMIC 0.1 µF 10% X7R 16 V ROHS C14, C15,
C16, C17

4 MURATA GRM155R71C104KA88D

6 INDUCTOR, POWER 2.2 µH 20% DCR=60 MΩ ISAT=2.7 A
HF-ROHS

L1 1 SAMSUNG ELECTRO-
MECHANICS

CIGT201610EH2R2MNE

7 RES 0 JUMPER 0.050 W 0201 0.05 Ω (MS) ROHS L3 1 YAGEO CORPORATION RC0201FR-070RL

8 INDUCTOR, CHIP FILM 3.3 NH ±0.1 NH Q=14 at 500 MHZ
SRF=6000 ROHS 

L2 1 MURATA ERIE NORTH
AMERICA INC

LQP03TN3N3B02

9 CAP, CHIP CERAMIC HIGH FREQ 1.4 PF ±0.05 PF
C0G/NP0 25 V ROHS

C18, C19 2 MURATA ERIE NORTH
AMERICA INC

GJM0335C1E1R4WB01D

10 QCC711 QFN48, 5.6 mm x 5.6 mm, 0.4 mm U1 1 QUALCOMM QCC-711-1-MQFN48C-
MT-02-1 or QCC-711-1-
MQFN48C-TR-02-1

11 CRYSTAL, 32.000 MHZ, 20 PPM at -30/85, 25 PPM at
-40/85, CL=6 PF ROHS

X1 1 TXC 8Y32072003

12 CRYSTAL, 32.768 KHZ 20 PPM CL=6.0 PF HF-ROHS X2 1 TXC 9H03270063

Sheet: 04_SERIAL NOR FLASH

1 CAP, CHIP CERAMIC 0.1 µF 10% X7R 16 V ROHS C20 1 MURATA GRM155R71C104KA88D

2 RES 100 K 200 PPM 5% 0.050 W 0201 ROHS R2 1 CYNTEC CO. LTD. RR0306S-104-JNH-39

3 IC, FLASH MEMORY SERIAL DUAL/QUAD SPI 16 MBIT
3 V 104 MHZ HF-ROHS

U2 1 WINBOND W25Q16JVSNIQ
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Glossary

Term Definition

CSR Control status register

I²C Inter-integrated circuit interface

PIO Programmable input/output, also known as general-purpose I/O

QUP Qualcomm universal peripheral

SE Serial engine

SoC System on-chip

SPI Serial peripheral interface

UART Universal asynchronous receiver transmitter
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LEGAL INFORMATION 
 

Your access to and use of this material, along with any documents, software, specifications, reference board files, drawings, diagnostics and other 

information contained herein (collectively this “Material”), is subject to your (including the corporation or other legal entity you represent, 

collectively “You” or “Your”) acceptance of the terms and conditions (“Terms of Use”) set forth below. If You do not agree to these Terms of Use, 

you may not use this Material and shall immediately destroy any copy thereof.  

 

1) Legal Notice.  

This Material is being made available to You solely for Your internal use with those products and service offerings of Qualcomm Technologies, Inc. 

(“Qualcomm Technologies”), its affiliates and/or licensors described in this Material, and shall not be used for any other purposes. If this Material is 

marked as “Qualcomm Internal Use Only”, no license is granted to You herein, and You must immediately (a) destroy or return this Material to 

Qualcomm Technologies, and (b) report Your receipt of this Material to qualcomm.support@qti.qualcomm.com. This Material may not be altered, 

edited, or modified in any way without Qualcomm Technologies’ prior written approval, nor may it be used for any machine learning or artificial 

intelligence development purpose which results, whether directly or indirectly, in the creation or development of an automated device, program, 

tool, algorithm, process, methodology, product and/or other output. Unauthorized use or disclosure of this Material or the information contained 

herein is strictly prohibited, and You agree to indemnify Qualcomm Technologies, its affiliates and licensors for any damages or losses suffered by 

Qualcomm Technologies, its affiliates and/or licensors for any such unauthorized uses or disclosures of this Material, in whole or part.  

 

Qualcomm Technologies, its affiliates and/or licensors retain all rights and ownership in and to this Material.  No license to any trademark, patent, 

copyright, mask work protection right or any other intellectual property right is either granted or implied by this Material or any information disclosed 

herein, including, but not limited to, any license to make, use, import or sell any product, service or technology offering embodying any of the 

information in this Material. 

 

THIS MATERIAL IS BEING PROVIDED “AS IS” WITHOUT WARRANTY OF ANY KIND, WHETHER EXPRESSED, IMPLIED, STATUTORY OR OTHERWISE. TO 

THE MAXIMUM EXTENT PERMITTED BY LAW, QUALCOMM TECHNOLOGIES, ITS AFFILIATES AND/OR LICENSORS SPECIFICALLY DISCLAIM ALL 

WARRANTIES OF TITLE, MERCHANTABILITY, NON-INFRINGEMENT, FITNESS FOR A PARTICULAR PURPOSE, SATISFACTORY QUALITY, COMPLETENESS 

OR ACCURACY, AND ALL WARRANTIES ARISING OUT OF TRADE USAGE OR OUT OF A COURSE OF DEALING OR COURSE OF PERFORMANCE.  

MOREOVER, NEITHER QUALCOMM TECHNOLOGIES, NOR ANY OF ITS AFFILIATES AND/OR LICENSORS, SHALL BE LIABLE TO YOU OR ANY THIRD PARTY 

FOR ANY EXPENSES, LOSSES, USE, OR ACTIONS HOWSOEVER INCURRED OR UNDERTAKEN BY YOU IN RELIANCE ON THIS MATERIAL.  

 

Certain product kits, tools and other items referenced in this Material may require You to accept additional terms and conditions before accessing 

or using those items. 

 

Technical data specified in this Material may be subject to U.S. and other applicable export control laws. Transmission contrary to U.S. and any other 

applicable law is strictly prohibited. 

 

Nothing in this Material is an offer to sell any of the components or devices referenced herein. 

 

This Material is subject to change without further notification. 

 

In the event of a conflict between these Terms of Use and the Website Terms of Use on www.qualcomm.com, the Qualcomm Privacy Policy referenced 
on www.qualcomm.com, or other legal statements or notices found on prior pages of the Material, these Terms of Use will control. In the event of a 
conflict between these Terms of Use and any other agreement (written or click-through, including, without limitation any non-disclosure agreement) 
executed by You and Qualcomm Technologies or a Qualcomm Technologies affiliate and/or licensor with respect to Your access to and use of this 
Material, the other agreement will control.  
 

These Terms of Use shall be governed by and construed and enforced in accordance with the laws of the State of California, excluding the U.N. 

Convention on International Sale of Goods, without regard to conflict of laws principles.  Any dispute, claim or controversy arising out of or relating 

to these Terms of Use, or the breach or validity hereof, shall be adjudicated only by a court of competent jurisdiction in the county of San Diego, 

State of California, and You hereby consent to the personal jurisdiction of such courts for that purpose. 

 

2) Trademark and Product Attribution Statements.   

Qualcomm is a trademark or registered trademark of Qualcomm Incorporated. Arm is a registered trademark of Arm Limited (or its subsidiaries) in 

the U.S. and/or elsewhere. The Bluetooth® word mark is a registered trademark owned by Bluetooth SIG, Inc. Other product and brand names 

referenced in this Material may be trademarks or registered trademarks of their respective owners. 

 

Snapdragon and Qualcomm branded products referenced in this Material are products of Qualcomm Technologies, Inc. and/or its subsidiaries.  

Qualcomm patented technologies are licensed by Qualcomm Incorporated. 

 

mailto:qualcomm.support@qti.qualcomm.com
https://www.qualcomm.com/
https://www.qualcomm.com/
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