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Section 1

QCC74x Chipset Overview
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QCC743/QCC744 Functional Block

Wi-Fi/Bluetooth/802.15.4

®

Radio Front Amplifier (RFA)

| LNA | | Balun | l PA J
1x1 2.4 GHz Wi-Fi 6 2.4 GHz BT/BLE 2.4 GHz 802.15.4
| 802.11b/g/nfax ‘ | Bluetooth 5.4 dual mode | | IEEE 802.15.4-2015 |
MCS9 HT20/HT40
| | l ‘ ER/EDR LE PHY/Coded PHY Thread Zigbee-ready
| buuioroma | [ mummo | 2M, 3M 2M, 1M, 500k, 125k
Audio Processor and Memory Video
PSRAM ) SRAM 434 KB ! -
| ADC (MIC, SNR = 92 dB) | 4/8/16MB 32-bit RISC-V FPU + (4 KB Hibemate) | Motion JPEG Encoding
{SiP option) DSP at 325 MHz =
| DAC (Speaker, SNR > 85 dB) | ROM 128 KB Dispiay Interface
Flash SMB I-Cache | [ D-Cache cFusedkb | (DBI Type B/C)
| BM12/16/22.05/24132/44.1/45 kH% (SiP aptian) 32KH 16 KB OTP 12/4KB | Camera Interface (DVP)
Security

| Symmetric: AES-CEC/CCM/GCMIXTS | |

Hash: MD5/SHA-1/224/256/384/512 |

| True Random Number Generation (TRNG) | |

QSPI XiP On-The-Fly AES Decryption (OTFAD) |

| Secure Boot | | Secure Debug || TrustZone Eguivalent | | Public Key Accelerator |

Interfaces

35 GPI10s (multiplexed)

| Serial Flash | | SDIMMC | | SDIC 2.0 | | QsPI | | SFI | | 125 |
2x12C 2 x UART 4x PWM ] DVP DEI (Type BIC) IR Remote
RMIl (10/100M) | [ cAN (80 11898)| [ 12x 12116 ADC| | 2 120 DAC ACOMP JTAG

* USB will be supported in future chip spin.

May contain U.S. and international export controlled information | 80-WL740-11 Rev. AD

Processor:

« 32-bit RISC-V at 325 MHz with DSP and FPU

« 128 KB ROM, 4 Kb eFuse and 1/2/4 KB OTP

« 484 KB on-chip SRAM (32 KB I-Cache and 16 KB D-Cache)

« Optional 4 MB (QCC744-2/4)/8 MB (QCC744-3)/16 MB (QCC744-5) pSRAM SiP
Optional 8 MB (QCC744-4) NOR flash

Wireless connectivity:
« 1x1 2.4 GHz 802.11b/g/n/ax (Wi-Fi 6), HT20/HT40, MCS9
« Bluetooth 5.4 dual mode
« 802.15.4 (Thread and Zighee-ready)

Advanced hardware security:

s Integrated hardware crypto acceleration

« Security services (secure boot, secure debug)

« PSA Certified Level 1
Peripherals:

« Up to 35 GPIOs (multiplexed)

« SD/MMC/SF, SDIO, QSPI, SPI, 12C, 125, UART, PWM, ADC/DAC, CAN (1SO 11898), RMII
Multimedia:

« Motion JPEG at 720p (15-25 fps), DVP, MIPI DBI
« 1-channel ADC and 1-channel DAC at 8 k to 96 k sampling rate



Optional Stacked Memory System-in-Package (SiP) (SRAM and NOR Flash)

QCC7/40

System-in-Package

4/8 MB Gk 4/8/16 MB
NOR Flash QCC740 " PSRAM
KGD Die | ) "mws %l koD
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QCC74x Package

QFN-40, 5.0 x 5.0 x 0.85 mm, 0.4 mm pitch
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QFN-56, 7.0 x 7.0 x
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Section 2

QCC74x Features
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QCC743/QCC744 Features

BLE Wi-Fi
. Low Energy and Mesh . 2.4 GHz 11ax

15.4

Wi-Fi 6 + Bluetooth 5.4 .+ Thread and Zigbee-ready

Hostless Architecture Multiple protocols
. 32-bit RISC-V @325MHz . Thread

. 128KB ROM . ZigBee-ready

. 484KB SRAM 0 Matter

Advanced Security

. Integrated hardware crypto
acceleration

. Security services (secure boot,
secure debug)

. PSA Certified Level 1

Full Network Stack

. Concurrent Modes

. TCP/IP, HTTP Server/Client
. IPv4/IPv6 networking

XIP
. = O Executing code in place from an external
. . Wide range of peripherals flash
Multi-connectivity - SPI, GPIO, I2C, 12S, UART
*  Smart coex and concurrency . SDIO. USB2.0
mgmt to maximize coverage o PWM, 12-bit ADC, 12-bit DAC, Low power consumption
*  Concurrent BLE/802.15.4/Wi-Fi Operations . IR remote, RMII (10/100 Ethernet) . Various power modes
. CAN (ISO 11898) 0 Low power consumption

* USB will be supported in future chip spin.
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QCC743/QCC744 Features (cont.)

32-bit RISC-V processor with an FPU and DSP running up to 325 MHz + CNSS + 1x1 Wi-Fi 6, Bluetooth 5.4 qualifications, and
IEEE 802.15.4 (Thread and Zigbee-ready).

Features and packages:
m QCC743/QCC744 are Wi-Fi 6 + Bluetooth 5.4 + 802.15.4 (Thread and Zigbee-ready) combo chipsets for ultra low-power
applications. QCC743/QCC744 include two subsystems: wireless and microcontroller.

o The wireless subsystem contains 2.4 GHz radio, Wi-Fi 802.11b/g/n/ax, Bluetooth/Bluetooth Low Energy, and
IEEE802.15.4 baseband/MAC designs.

o The microcontroller subsystem contains a low-power 32-bit RISC-V CPU with floating point units, DSP units, high-speed
cache, and memories. The embedded Power Management Unit (PMU) controls the low-power modes. The
microcontroller also supports various security features.

m QCC743/QCC744 support SDU, SD/MMC (SDH), SPI, UART, I12C, 12S, PWM, GPDAC, GPADC, ACOMP, and GPIOs
interfaces. QCC744 supports additional interfaces for camera, display, MJPEG, audio codec, and Ethernet.

m QCC743 supports 19 GPIOs.
m QCC744 supports 35 GPIOs. Qcc743

QCC744 has more scalable GPIOs than QCC743.

May contain U.S. and international export controlled information | 80-WL740-11 Rev. AD 9



QCC743/QCC744 Series Product SKU Released

Mass Production

Stacked Memory
Device Configuration pSRAM Flash Grade Package Revision
QCC743-1 2.4 GHz 1x1 Wi-Fi 6 + Bluetooth 5.4 + 802.15.4 - - -40°C —105°C QFN-40, 5 x 5 x 0.9 mm, 0.4 mm pitch A1
QCC744-2 2.4 GHz 1x1 Wi-Fi 6 + Bluetooth 5.4 + 802.15.4 4MB - -40°C - 85°C QFN-56, 7 x 7 x 0.9 mm, 0.4 mm pitch A1

Order Information

Device Order Number Grade Packaging Revision
QCC743-1 QCC-743-1-MQFN40-MT-00-0 -40°C - 105°C Bulk Cs
QCC-743-1-MQFN40-TR-00-0 -40°C - 105°C Reel
QCC744-2 QCC-744-2-MQFN56-MT-00-0 -40°C - 85°C Bulk Cs
QCC-744-2-MQFN56-TR-00-0 -40°C - 85°C Reel

May contain U.S. and international export controlled information | 80-WL740-11 Rev. AD 10



QCC74x Series Product SKU Planned

Stacked Memory

Device Configuration pPSRAM Flash Grade Package Status
QCC741-1 2.4 GHz 1x1 Wi-Fi 6 + Bluetooth 5.4 - - -40°C — 105°C [ QFN-40, 5 x 5 x 0.9 mm, 0.4 mm pitch Under Plan
QCC742-1 2.4 GHz 1x1 Wi-Fi 6 + Bluetooth 5.4 - - -40°C — 105°C [ QFN-56, 7 x 7 x 0.9 mm, 0.4 mm pitch Under Plan
QCC742-2 2.4 GHz 1x1 Wi-Fi 6 + Bluetooth 5.4 4MB - -40°C — 85°C | QFN-56, 7 x 7 x 0.9 mm, 0.4 mm pitch Under Plan
QCC742-3 2.4 GHz 1x1 Wi-Fi 6 + Bluetooth 5.4 8MB - -40°C — 85°C | QFN-56, 7 x 7 x 0.9 mm, 0.4 mm pitch Under Plan
QCC742-4 2.4 GHz 1x1 Wi-Fi 6 + Bluetooth 5.4 4MB 8MB -40°C — 85°C [ QFN-56, 7 x 7 x 0.95 mm, 0.4 mm pitch Under Plan
QCC742-5 2.4 GHz 1x1 Wi-Fi 6 + Bluetooth 5.4 16MB - -40°C — 85°C | QFN-56, 7 x 7 x 0.9 mm, 0.4 mm pitch Under Plan
QCC743-1 | 2.4 GHz 1x1 Wi-Fi 6 + Bluetooth 5.4 + 802.15.4 - - -40°C — 105°C [ QFN-40, 5 x 5 x 0.9 mm, 0.4 mm pitch Released
QCC744-1 | 2.4 GHz 1x1 Wi-Fi 6 + Bluetooth 5.4 + 802.15.4 - - -40°C — 105°C [ QFN-56, 7 x 7 x 0.9 mm, 0.4 mm pitch Under Validation
QCC744-2 | 2.4 GHz 1x1 Wi-Fi 6 + Bluetooth 5.4 + 802.15.4 4MB - -40°C - 85°C [ QFN-56, 7 x 7 x 0.9 mm, 0.4 mm pitch Released
QCC744-3 | 2.4 GHz 1x1 Wi-Fi 6 + Bluetooth 5.4 + 802.15.4 8MB - -40°C — 85°C | QFN-56, 7 x 7 x 0.9 mm, 0.4 mm pitch Under Plan
QCC744-4 | 2.4 GHz 1x1 Wi-Fi 6 + Bluetooth 5.4 + 802.15.4 4MB 8MB -40°C — 85°C [QFN-56, 7 x 7 x 0.95 mm, 0.4 mm pitch Under Plan
QCC744-5 | 2.4 GHz 1x1 Wi-Fi 6 + Bluetooth 5.4 + 802.15.4 16MB - -40°C — 85°C | QFN-56, 7 x 7 x 0.9 mm, 0.4 mm pitch Under Plan

May contain U.S. and international export controlled information | 80-WL740-11 Rev. AD
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QCC743 Introduction
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QCC743 Functional Block Diagram

QCC743
— SDIO Sl
T ﬂ-ngs 32-bit RISC-V CPU ave
=1 4 Bhz SDIO Host
~ RF
BT/BLE
ROM RAM UART
802.15.4 AN
(ISO 11898)
Clock DMA Cache SPI
12C
System || 4\ dio PLL
PLL .
PMU GLB 2S
S xTaL RC Clock "
S PDS HBN GPDAC
g Flash b
] GPADC
Timer eFuse s itv Enai
ecurity Engine ACOMP
GPIO
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QCC743 Pin Map

QCCT43 40-pin package includes 15 fixed power ports, 4 fixed analog ports, and up to 19 configurable GPIO ports.

,\
(40| AvDD15_RF1
(39 | AVDD15_RF2
("3 | AvDD18_RF
E AVDD33_RF3
(36 | xmAL_out
(35 | XTALLIN

4 | GPIO_30

3 | GPIO_29

32 | GPIO_28

31 | GPIO_27

N
(30 | vDDIO2
ANT| 1) —
@GPIOJZ
AVDD33 RF1 | 2 ) — ]
28 | GPIO_21
AVDD33RF2 [ 3 )
— (2? GPIO_20
GPIo0| 4 )
— 26 |NC
N QCc743 e
— 5.0 5.0 mm @NC
GPIo 2| 6 .
I 40-pin QFN (24 |voo3
GrIo3| 7 )
— (23 | pvoD11
voDIo1 | & )
(ZDCDC_OUT
GPIO_10 9}
(21 | sw_pcoc
GPIO_ 11 | 10 )
'd Y ™
| (2] =] [+

e

f
GPIO_12| 1

~
GPIO_13| 12

T qa
13 )
GPIO_15| 14

GPIO_14
GPIO_18
GPIO_17
CHIP_EN

—
AVDD33_AON | 18
-

| 19 )
PVDD33_DCDC | 20 )

VDD18_FLASH
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QCC743 Specification

Item

Specification

Microcontroller

- 32-bit RISC-V processor up to 325 MHz

On-chip Memory - 484KB SRAM - 128KB ROM - 1/2/4KB OTP - 4Kb eFuse
Security System - Security System encryption engine - Secure services (boot, debug, OTA, OTFAD, and so on)
Standard - 802.11b/g/n/ax - |IEEE 802.15.4 - Bluetooth Classic/Low Energy 5.4 dual mode
Wi-Fi * Tx Power (HE40 and MCS9): +15 dBm * Rx Sensitivity (HE40 and MCS9): -67 dBm
* Tx Power (HE40 and MCSO0): +19 dBm * Rx Sensitivity (HE40 and MCSO0): -89 dBm
* Tx Power (HE20 and MCS9): +17 dBm * Rx Sensitivity (HE20 and MCS9): -70 dBm
* Tx Power (HE20 and MCSO0): +19 dBm * Rx Sensitivity (HE20 and MCSO0): -93 dBm
» Tx Power (DSSS and 1Mbps): +21 dBm * Rx Sensitivity (DSSS and 1Mbps): -99 dBm
+ Tx Power (CCK and 11Mbps): +21 dBm * Rx Sensitivity (CCK and 11Mbps): -90 dBm
Bluetooth Tx Power Rx Sensitivity
* EDR (3Mbps): +8 dBm * EDR (3Mbps): -90 dBm
* EDR (2Mbps): +8 dBm * EDR (2Mbps): -96 dBm
* BR (1Mbps): +10 dB * BR (1Mbps): -94 dBm
* BLE (2Mbps): +10 dB * BLE (2Mbps): -96.5 dBm
* BLE (1Mbps): +10 dB * BLE (1Mbps): -99 dBm
» BLE Coded PHY (500 kbps): +10 dBm * BLE Coded PHY (500 kbps): -102 dBm
* BLE Coded PHY (125 kbps): +10 dBm * BLE Coded PHY (125 kbps): -105 dBm
802.15.4 * Tx Power (250 Kbps): +19 dBm * Rx Sensitivity (250 kbps): -105 dBm
Peripherals 19x configurable 1/O:
- Serial Flash - SD/MMC -SDIO 2.0 - QSPI
- SPI -2x12C - 2x UART -JTAG
- 11xch 12-bit ADC - CAN bus (1ISO11898) -4x PWM
- 2xch 12-bit-DAC - 128
Voltage - Input voltage: 2.97 V~3.63 V

- 1/0 voltage: 1.8 V/3.3V

May contain U.S. and international export controlled information | 80-WL740-11 Rev. AD




Section 4

QCC744 Introduction
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QCC744 Functional Block Diagram

T — QCC744
i-Fi .
32-bit RISC-V CPU
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X[ || rF SDIO Slave
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802.15.4 ROM RAM SDIO Host
UART
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ystem .
PLL Audio PLL SPI
---------- [2C
=) XTAL RC Clock PMU GLB
I 12S
{ Flagsh  feweeeme|  preeeeeeeeeeeeey preessns s snmnssanney PWM
..................... Flash !  pSRAM PDS HEBN
________________________ GPDAC
Timer eFuse Security MJPEG GPADC
Engine
ACOMP
" 10/100M Ethernet Audio Camera Display
i PHY 7777 RMII Codec Interface Interface GPIO
Speaker | i MIC Camera {LcD
i Sensor H
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QCC744 Pin Map

QCCT44 56-pin package includes 15 fixed power ports, 4 fixed analog ports, and up to 35 configurable GPIO ports.
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QCC744 Specification

Item Specification
Microcontroller - 32-bit RISC-V processor up to 325 MHz
On-chip Memory - 484KB SRAM - 128KB ROM - 1/2/4KB OTP - 4Kb eFuse

Security System - Security System encryption engine - Secure services (boot, debug, OTA, OTFAD, and so on)
Standard - 802.11b/g/n/ax - IEEE 802.15.4 - Bluetooth Classic/Low Energy 5.4 dual mode
Wi-Fi * Tx Power (HE40 and MCS9): +15 dBm * Rx Sensitivity (HE40 and MCS9): -67 dBm
* Tx Power (HE40 and MCSO0): +19 dBm * Rx Sensitivity (HE40 and MCSO0): -89 dBm
* Tx Power (HE20 and MCS9): +17 dBm * Rx Sensitivity (HE20 and MCS9): -70 dBm
* Tx Power (HE20 and MCSO0): +19 dBm * Rx Sensitivity (HE20 and MCSO0): -93 dBm
» Tx Power (DSSS and 1Mbps): +21 dBm * Rx Sensitivity (DSSS and 1Mbps): -99 dBm
* Tx Power (CCK and 11Mbps): +21 dBm * Rx Sensitivity (CCK and 11Mbps): -90 dBm
Bluetooth Tx Power Rx Sensitivity
* EDR (3Mbps): +8 dBm « EDR (3Mbps): -90 dBm
* EDR (2Mbps): +8 dBm * EDR (2Mbps): -96 dBm
* BR (1Mbps): +10 dB * BR (1Mbps): -94 dBm
* BLE (2Mbps): +10 dB * BLE (2Mbps): -96.5 dBm
* BLE (1Mbps): +10 dB * BLE (1Mbps): -99 dBm
* BLE Coded PHY (500 kbps): +10 dBm * BLE Coded PHY (500 500 kbps): -102 dBm
* BLE Coded PHY (125 kbps): +10 dBm * BLE Coded PHY (125 125 kbps): -105 dBm
802.15.4 * Tx Power (250 Kbps): +19 dBm * Rx Sensitivity (250 kbps): -105 dBm
Peripherals 35x configurable 1/O:
- 2x Serial Flash - SD/MMC -SDIO 2.0 - QSPI
- SPI -2x12C - 2x UART - 128
- RMII (10/100M) - CAN bus (ISO 11898) - MIPI-DBI -DVP
- 12xch 12-bit ADC - 2xch 12-bit DAC - 4x PWM -JTAG
Voltage - Input voltage: 2.97 V~3.63 V

- 1/0 voltage: 1.8 V/3.3V

May contain U.S. and international export controlled information | 80-WL740-11 Rev. AD




Boot-Strap

m At each start-up or reset, a chip requires some initial configuration parameters, such as in which boot mode to load the chip,
etc.

m These parameters are passed over via the strapping pins.

m GPIO2 and CHIP_EN control the boot mode after the reset is released.

Boot mode control

GPIO2 CHIP_EN Boot mode

1 0->1 Joint download boot (Boot from UART(GP1021/22)/SDU)
0 0->1 SPI boot

May contain U.S. and international export controlled information | 80-WL740-11 Rev. AD 20



Power up Sequence

To ensure normal power-on start-up, the power, reset, and bootstrap pins must meet the corresponding timing
requirements.

90%
" oo t H
VDD_min S 0 g .
H
vDD33 !
VvDDIO '
i Parameters Description Min.(ms) | Typ(ms) | Max.(ms)
i 07 *vDD33
i The power supply voltage reaches 90% rise time 2 - 0.1 -
PU_CHIP t, Intermal POR duration - 3 -
ta VDDCORE setting time after Internal POR down - 1 -
a1 Bootstrap pin ® preparation time before VDDCORE establishment 0 - -
tas Duration of valid voltage level at the bootstrap pin. 2 - -
e ]
Intemal POR t XTALstartup time after intemal POR down - 1 -
3 VDD_minis the minimum value for proper chip operation.
b Bootstrap pin is GPI02.
e o
YDDCORE
a1
e e
- {35
Bootstrap
i fy  —
XTAL

May contain U.S. and international export controlled information | 80-WL740-11 Rev. AD



Shutdown Sequence

Intemal POR

otV

VDD33

= {1

VDDCORE

—=

- 17—

Bootstrap

Parameters Description Min. Typ Max. Unit
VasT Shutdown occurs after PU_CHIP lower than this voltage 0 0.1*vDD33 0.3*vDD33 \%

traT The required time that PU_CHIP lower than VRST 1 1 - ms

toa Time for VDDCORE to decrease to 0 after shutdown 1 1 - ms

XTAL

May contain U.S. and international export controlled information | 80-WL740-11 Rev. AD
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Power Block Diagram

AVDD15_RF1 " AVDD15_RF2 AVDD18_RF
Analog LDO15
Digital o
QCCT74x
DvDD
LDO11 ]
DCDC_OUT)
1
L
DCDC
LDO18 SwW_DCDC .
ed
AVDD33_AON VDD18_FLASH PVDD33_DCDC
=l =l d
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Section 5

QCC74x Hardware Tools
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QCC74x Hardware Tools

Qconn_Flash

m Qconn_Flash is a Ul-based tool used for programming firmware/software image into QCC74x flash memory.
m Path in SDK: qcc74x_sdk/tools/qcc74x_tools/QConn_Flash

QConn_RCT

m Qconn_RCT is a Ul-based tool used for non-signaling/Factory Test Mode performance testing of Wi-Fi/BT/BLE/802.15.4 RF
hardware.

m Path in SDK: qcc74x_sdk/tools/qcc74x_tools/QConn_RCT

May contain U.S. and international export controlled information | 80-WL740-11 Rev. AD 25



QConn_Flash

The Basic Options area is used to set communication interface.

= Interface: Select the communication interface Uart for ;FH;M \ T3
programm in g e i Basic Options
m Port/SN: Select the COM number of the module. Click the Refresh ap oo
button to refresh the COM number. e
= Uart Rate: Set the baud rate of the UART interface. Fill in 2M, s pp—— pousn cous
which is 2000000. o R e e @ |00 Delete UartRate 2000000
The Firmware Options area is used to select the programming iy 1lg_qoc743_gu_34cS72ea0_autooct 240 i - e
configuration file. After selecting the configuration file for programming —
through the Browse button, the specific programming project and S
programming address can be displayed. Open Ut
Efuse Options Save Config

After completing the preceding interface configuration, enter the
module under test into UART start-up mode (UART programming) as o = —

follows:
m Press the BOOT_SEL button on the development board, then _

press the CHIP_EN button
m Release the CHIP_EN button, then release the BOOT_SEL button.

After the module under test switches to UART start-up mode, click the (112910

[17:29:00.92
[17:29:00.92

Download button in the interface to start programming the MFG test Ceryepdd
firmware.

- Flash xip readsha time cost(ms): 390.232421875
- Finished
- Sha caled by dev: 589@81bf369e344ae0726ef90¢c956625ad3592d46b9506898a3953a7e542e46

2 Verify success
927] - Program Finished

- A1 tine cost(ns): 7979.974365234375
- close interface
\

- [Al1 Success]
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QConn_RCT

QConn_RCT is a Ul-based tool for RF performance evaluation test of QCC74x chips and modules.

/ MFG

WIFI TX
802.11b Rate 1Mbps
802.11q Rate iMbps

802.11n Modea MC30

802.11ax Mode MCS0

802.11ax TB Mode | MC30

BLE

-

PHY Channel 0

Tx Data Len 37 =

Tx Payload PRBSZ -~

User Command

Command H

L |

802.11b Start

L |

80211g Start

b 802.11n Start

v 802.11ax Start

*| |96 v

Tx Rate 1Mbps -

Rx Rate | 1Mbps -

Power |15dBm =

WIF) RX
802.11b Stop Coding Type Bandwidth
Rx Start
* BCC LDPC e 20M 40M
802.11qg Stop
80211n Stop | HELTF/EI Rx Stop
& 2y HELTF+0.8us Gl 2y HELTF+1.6us Gl Ax HELTF+3.2us Gl
802.11ax Stop us e s
Rx Frm Cnt
0 v 802.11ax TB Start 802.1Max TB Stop
BT 802154
= Channel 11 - Tx Start
Tx Start PHY Channel 0O Pkt Type DOH1 o Tx Start
SeqMNum |1 =| Rx Start
Rx Start Tx Payload FPRBSY ~ | Power 10dBm = Rx Start
Tx Interval | 10 | ms
Stop Stop Power 0dBm =
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Basic Options

Port COomM3

Mode MNaormal
Channel 1(2412)
Power 23dbm

Power Cffset Disable

TxDuty 50%
CapCode 132
Tx Stop
Refresh
Rx Stop
Clear
Enter
Open Uart
Misc Set
Misc Get
Send

v Auto
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Section 6

RF Power and XTAL Frequency Offset Calibration
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RF Power and XTAL Frequency Offset Calibration

For RF(WLAN/BT/BLE/802.15.4) power and XTAL frequency offset calibration, CoB or module users must follow the
following procedure to obtain the power offset calibration value and frequency offset calibration value and write the
power calibration value and frequency calibration value into eFuse memory.

The diagram on the right shows the test environment for production testing/calibration.

WLAN RF power offset calibration

m For WLAN RF it is recommended to perform separate calibrations for high power and low power modes across
three different channels: high, medium, and low.

m For the remaining channels, a linear interpolation algorithm is used to calculate the calibration values.

High power mode power calibration

1. Set the power factor to the user-defined target power for the respective mode. For example, if the user sets the
target power for 11n mode as Power_Target = 16dBm, set the power factor Power _Code as 16.

2. Measure the actual output power, Pout, and calculate the power deviation for the corresponding channel as
Delta_Power = Power_Target - Pout.

3. If the absolute value of Delta_Power is greater than 1, adjust the power factor as Power_Code += Delta_Power
(rounding to the nearest integer is required in the actual algorithm). Repeat step 2. If not, proceed to step 4.

4. Calculate the power compensation value for the corresponding channel as Power_Offset HP[Channel] =
(Power_Code - Pout) * 4 (rounding to the nearest integer is required in the actual algorithm).

May contain U.S. and international export controlled information | 80-WL740-11 Rev. AD
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RF Power and XTAL Frequency Offset Calibration (cont.)

Low power mode power calibration

1.
2.
3.

The target power for the low power mode, Power_Target, is fixed at -3dBm (not changeable). Set the power factor, Power_Code, to -3.
Measure the actual output power, Pout, and calculate the power deviation for the corresponding channel as Delta_Power = Power_Target - Pout.

Calculate the power compensation value for the corresponding channel as Power_Offset LP[Channel] = (Power_Code - Pout) * 4 (rounding to the nearest integer is
required in the actual algorithm).

Repeat steps 1 to 3 for the high, medium, and low channels to obtain Power_Offset LP[3].

BLE RF power offset calibration

For BLE power calibration, the 40 channels are divided into 5 groups, where each group shares the same calibration results.

The BT and 802.15.4 modes reuse the calibration results of the nearest BLE channel.
The 40 channels are divided into the following five groups: 2402MHz~2424MHz, 2426MHz~2440MHz, 2442MHz~2456MHz, 2458 MHz~2472 MHz, 2474MHz~2480MHz.

1.

Set the power factor to the user-defined target power for the respective mode. For example, if the user sets the target power for 1Mbps mode as Power_Target =
10 dBm, set the power factor Power_Code as 10.

Measure the actual output power, Pout, and calculate the power deviation for the corresponding channel as Delta_Power = Power_Target - Pout.

Calculate the power compensation value for the corresponding channel as Power_Offset_ BLE[Channel] = (Power_Code - Pout) * 4 (rounding to the nearest integer is
required in the actual algorithm).

Repeat steps 1 to 3 for all channels 5, 15, 23, 31, and 37 to obtain the power factor compensation array for the corresponding group of channels,
Power_Offset_BLE[5].
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RF Power and XTAL Frequency Offset Calibration (cont.)

The QCC74x series chips have an integrated capacitor bank for
frequency offset compensation, capacitor bank is programmed to
adjust the frequency deviation of the external crystal. The frequency
offset factor ranges from 0 to 63, and there is a roughly linear and
monotonically decreasing relationship between the frequency offset
factor and the frequency offset value. Please refer to the diagram for a 600
specific example. T 500

1. Set the frequency offset factor Capcode to 0x20.
Set the algorithm loop index to 4. i

Read the frequency offset value Freq_Offset from the instrument. © 100

> W N

If the frequency offset value Freq_Offset is within the calibration I |
range, calibration is complete. Record the current frequency offset = -100 "
factor. Otherwise, proceed to step 5.

5. If the frequency offset value Freq_Offset is positive, modify the
frequency offset factor Capcode by adding 2* index. Otherwise,
modify the frequency offset factor Capcode by subtracting
27index. Also, decrement the algorithm loop index by 1.

6. Repeat steps 3 to 5 until the algorithm loop index becomes 0.
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Section 7

RF Testing and Calibration
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Channel and Power settings

Channel and Power settings

1.

Through the Channel and Power drop-down option boxes, you can set the Basic Options

transmission channel and transmission power of Wi-Fi data packets. Port COM12 (PRO ~
The Channel selection range is 1-14, Mode Normal -
The Power selection range is -15 dBm ~ 23 dBm. Channel 1(2412) z
If the module to be tested has been calibrated for production testing, you can select $omer 23 -
Enable for Power Offset and Auto for CapCode, then click Misc Get first, and then Power Offse Disable -
click Misc Set to set the production calibration data to the chip's internal registers. TxDuty 50% "
CapCode Auto

Refresh

Clear
Close Uart
Misc Set

Misc Get
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Wi-Fi Testing

Setting for transmitting Wi-Fi 802.11b packets

1. The 11b data packet can choose from the rate: 1Mbps, 2Mbps, 5.5Mbps, 11Mbps, and long preamble is used by default.
2. After setting up 11b data packet, click the 802.11b Start button to start transmitting 11b data packets.

3. To stop transmitting 11b data packet, click the 802.11b Stop button.

Setting for transmitting Wi-Fi 802.11g data packets

1. The rate of 11g data packets can be selected are: 6Mbps, 9Mbps, 12Mbps, 18Mbps, 24Mbps, 36Mbps, 48Mbps, 54Mbps.
2. After setting up 11g data packet, click the 802.11g Start button to start transmitting 11g data packets.

3. To stop transmitting, click the 802.11g Stop button.

Settings for transmitting Wi-Fi 802.11n packets
For transmitting 11n data packets, the rate can be chosen from MCS0-MCS7 data rates. 80211b Rat& 1Mbp5 . 8021"] Start 80211b StOp

—

2. Bandwidth can be selected is either 20 MHz or 40 MHz.
3. The encoding method can be chosen is either BCC or LDPC. 802.11gRate  GMbps ~ 802.11¢g Start  802.11g Stop
4. The data packets sent by 11n are all in Long GlI, HT- MF format.
5. Note: Currently HT_GF mode is not supported. 802.11nMode MCSO - 802.11n Start  802.11n Stop
6.  After settings are completed.

Coding Type Bandwidth
7.  Please click the 802.11n Start button to start transmitting 11n data packets.

BCC e LDPC 20Mm e 40Mm

8.

To stop transmitting, click the 802.11n Stop button.
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Wi-Fi Testing (cont.)

1. For transmitting 11ax data packet can choose the rate options as

MCS0-MCS9, DCM-MCS0, DCM-MCS1, DCM- MCS3, DCM-
MCS4, ER-MCS0~ER-MCS2

2. Bandwidth can be selected is either 20 MHz or 40 MHz.
The encoding method can be chosen is either BCC or LDPC.
The HE-LTF/GI options are 2x HELTF+0.8us, 2x HELTF+1.6us, 4x HELF/GI

HELTF+3.2us e 2x HELTF+0.8us Gl 2x HELTF+1.6us Gi 4x HELTF+3.2us Gl

Coding Type Bandwidth

BCC e LDPC 20M e A0M

After settings are completed.

Please click the 802.11ax Start button to start transmitting 11n
data packets.

7. To stop transmitting, click the 802.11ax Stop button WIFI RX
Setting for receiving Wi-Fi packets

1. Click the Rx Start button to enter Wi-Fi data packet reception Pl
mode. S
2. Click the Rx Frm Cnt button to display the number of data packets
received so far and the average RSSI of the data packets. Rx Frm Cnt

3. NOTE: Before starting to test the reception performance, manually
stop the transmission performance test
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BT Testing

WIFITX WIFIRX Basic Opfions

Settings for transmitting BT packets e S — =™

S s D i WMode ormal
80211gRate | Sibps

1. For transmitting BT packet, please select the required S CED o e | b

® IXHELTF+0.8uSGl | 2XHELTF+16usGl  4X HELTF+3.2us Gl
802.11ax Mode | /CSO e 802.11ax Start 902.11ax Siop

PHY Channel, Packet Type, Tx Payload Type and Power. = =

CapCede E
PHY Channel o *| TxRate 1Nbps. - Tx Start PHY Channel 1 2| Packet Type DH1 -

Refresh

. C IC e X a O en er ranSl I “ IIIO e_ TeData Length |37 2| RxRate bps v || R Start TxPaioad Type |PR3SS - | Power tod8n v || RaStart

ccccc

3. When bt tx test starts successfully appears in the Log -
window, it means that BT enters the transmitting mode - -
successfully, as shown in the figure.

4. To stop transmitting BT packets, click the Stop button.

5. When nb_packet_tx = xxxx appears in the Log window, it _
means that the stop is successful and the number of data
packets sent is displayed, as shown in the figure. e e [ O

e | =

‘‘‘‘‘‘‘

mmmmmmm

sssssss
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BT Testing (cont.)

Settings for receiving BT packets

1.
2.

BT can only receive DH packets with BD_ADDR 0.

When BT receives, select the required PHY Channel,
Packet Type,

click the Rx Start to enter the data packet receiving
mode.

When bt rx test starts successfully appears in the Log
window, it means that BT enters the receiving mode
successfully, as shown in the figure.

To stop BT receive, use the Stop button.

When nb_packet_rx=xxxx appears in the Log window, it
means that the stop is successful and the number of
received data packets is displayed, as shown in the
figure.

BLE

PHY Channel 0 *| Tx Rate

Tx Data Length | 37 < RxRate

Tx Payload Type | PRESS ~  Power

Iser Commana

Command

- cha 1 pack
] - EBRBelel

'239] - [mfe fu]
1- bt rx tes

PHY Channel o + TxRate

Tx Data Length | 27 *| RxRate

TxPayicad Type |FRESS < Power

User Command

Command
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1Mbpe - Tx Start
1Mbps - Rx Start
154B6m - Stop

1 power:18d8n

Tx Start

1Wbps - Rx Start

15dEm > Siop

5T
PHY Channel 1 % Packet Type DH1 = Tx Start
Tx Payload Type | FRESS - | Power 10dBm =
stop
Send
PHY Channel *| Packet Type Tx Start
Tx Payload Type | PRES2 ~ | Power 10dBm Rx Start
stop
Send

TxDuty
capcode 32 V| AUD
Refresh
Clear
Close Vart
Misc Sot

Misc Get

TxDuty 50%
CapCode 2 v Auto
Refresh
Clear
Close Uart
Misc Set

Misc Get
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BLE Testing

Settings for transmitting BLE packets

1.

For transmitting BLE data packet, please select the
required PHY Channel, Tx Rate, Tx Data Length, Tx
Payload Type, and Power.

Click the Tx Start button to enter the BLE data packet
transmission mode.

When the “Ble tx test starts successfully” message
appears in the Log window, it means that the BLE has
successfully entered the transmission mode, as shown in
the figure.

To stop transmitting BLE data packets, click the Stop
button.

When le test stopped appears in the Log window, it
means that the transmission is stopped successfully, as
shown in the figures.
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WIF\TX“

80241bRate  1udtps - 802.11b Start
802.11g Rate BUlbps b 802.11g Start
20241nMode  MCSD - 802.11n Start

802.11aX Moge  Mcso -

802.11ax start

BLE
PHY Channel i * | TxRate
TxData Length 37 <~ RxRate

Tx Payload Type | RSS9 ~ | Power

User Command

Command

[ .416] -
[14:57:17.217] -
[14:57:17.417] -
[14:57:17.417] -
[14:57:17.420] -

=g

. ee
~ble par 2

[14:52:17 407] 1
[14:57:17.428] 5
[14:57:17.438] - le tx test starts successfully

BLE
PHY Channel 0 | TxRate
TeDatalength 37 2| RxRate
Tx Payload lype PRESS Y | POwer

User Command

Command

Log

WIFI R Basic Opt
802.11b Stop | CodMaTYRe Bardwidth Port
Rx Start
® BCC LDoPC * 20M 40m Mode
802.11g Stop
Rx Stop Channel
802.11n Stop | HELTFIGI
Power
® XHELTF+D8USGI _ ZXHELTF+1.60SGl _ 4XHELTF+3.2us Gl Rx Frm Cait
802.11ax Stop
Power Offset
= TxDuty
CapCode
IMops v Rx Start TxPayioad Type |FRESY  ~ | Power 106Bn v RX Sta
159Bm  ~ Stop Stop
Send
o TxDuty
CapCode
ibps - Tx Start PHY Channel 0 | Packet Type DH1 ~ Tx Start
llbps - R Start TxDayload Type |PRES3  ~ | Dower 106Bm v Rx Start
e -“ =
Send

forr_e-eqdp, bt_corr_e-eqdb
corr_1-eqdb, bt_corr_1-eadh

Close vart

COM3 (FROG)

Hormal

Enaie

2 v Auto

Refresn

Clear

Misc Set

MiSE Get

50%
2 v Auio
Refresh
Clear
Close Uart
Misc Set

Misc Get
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BLE Testing (cont.)

WFITX

Settings for receiving BLE packets L m

1.

~ | 802.11b Start

80211gRate  eMbps - | 802.11g Start

802.41ax Mode  MCSO

802.11n Start

802.41b Stop

802.11n Stop

To receive a BLE data packet, select the required PHY e

Coding Tyoe

e BCC

HELTRIGI

Channel, Rx Rate to be tested.

PHY Channel 0

Then click the Rx Start button to enter the receiving mode st

Tx Payload Type  PRBSS

| TxRate

~  Power

of BLE data packets. When the message “Ble rx test
starts successfully” appears in the Log window, it means
that BLE successfully enters the receiving mode, as

User Command

Log
. - [34:59:08.186] - EREGERZ
[19:5%:ea.150] - [mfg fn] Enceoez OK
. [12:5%:88.151] - 1e rx 1ESL Starts SUCCEsSFULL

To stop receiving BLE data packet, click the Stop button,
and the number of received data packets will be

displayed in the Log window, as shown in the figure.

Tx Data Length |37

Tx Payload Type | PRIC

zzzzzzzz

Command

Bandwidth

LDPC ° 20m

Gl 2xHi Gl
PHY Channel 0

T Payload Type | PRES3

PHY Channal

Tx Payioad Type | PRESI

WIFIRS
Rx
40M
Rx
+3.3us
Packel Type T
Power Rx Sta
Stop
Sond
PacketType | DH1 - Tx Start
- | Power 10¢Bm  ~ Rx Start

asic 0
Port 8
Moge. ms
Channel
Powrer
Powor Offsct
TxDuty
CapCode 2 v Auto
Refresh
ccccc
lose Uart
Misc Set
ise G
Duty
CapCode v Auto
Refresh
Cle:
los:
Mis:
Mis:
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802.15.4 Testing

Settings to configure QCC74x in 802.15.4 non-signaling

mode

1. Click the Enter button to enter the 802.15.4 non-signaling |

test mode, as shown in the figure.

2. Click the Exit button to exit from the 802.15.4 non-
signaling test mode, as shown in the figures.
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Mormal
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802.15.4 Testing (cont.)

Settings for transmitting 802.15.4 packets

1.

After entering the 802.15.4 non-signaling test mode, set the
required Channel, Seq Num and Tx Interval, Power.

Click the Tx Start button to start transmitting the packets.

Click Tx Stop to stop transmitting the packets. After the test is
completed, the number of sent packets will be displayed in the
Log window.

Settings for receiving 802.15.4 packets

1.

After entering the 802.15.4 non-signaling test mode, set the
required Channel and Seq Num.

Click the Rx Start button to start the test.

Click the Rx Stop button to end the test. After the test is
completed, the number of successfully received packets, as well
as the average RSSI Frequency Offset and LQI will be displayed
in the Log window.

WIFITK

B0Z11DRate  1MDpS v || soz1p st
B02.11gRate  Gllbps ~ || 80z11g Start
B02.41n Mode TS0 ~ || Bozitnsart

B02.11ax Mode  MCS0

BLE
PHY Channel | 0 *|TxRate 1MDps Tx Start
TxDatalen 37 S|RxRate 1lbps ~ Rx Start
Tx Payload ' PRBSG -~ |Power 15dBm ~ Stop
User Gomman: d

Command | REM

802119 Stop

v | | 80211ax Start | | 802.11ax Stop

go2.11p siep | CodingTree

s BCC

802.11n Stop | HELTFIGI

& 2x HELTF+0.8us GI 2x HELTF+1.6us G|

BT

PHY Channel 0

TxPayload | PRASS

PHY Channel 0 < IxRate |1mMops  ~

TxDatalen 37 < RxRate |1Mbps =~ Rx Start

TxPayload |PRBSS - Power

User Command

Commana | RBM

@ @

oo

15dBm - Stop

BT

PHY Channel 0

TxPaylead PRBS?

*|/PtType DH1  ~

- |Power  10dBm ~

ZIPktType UH1 <

~ Power 10dBm ~

May contain U.S. and international export controlled information | 80-WL740-11 Rev. AD

WIFIRX BasicOptiors
Port Coman PROG) -
start
am Made Mormal
RX Stop Channal
Pawer
AxHELTF+3.2us Gl RxFrm Cnt
Power Offset Disable
802.15.4 Ty
CapCode 32 Auto
channel |11~ | xSt | TxStop I
1x Start
SeqNum |1 4| Rxstart | Rustap Refresh
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Section 8

Documentation
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Hardware Documents

DCN Title Status
80-WL743-1 QCC743/QCC744 Data Sheet Released
80-WL740-3 QCC74x Layout Design Guidelines Released
80-WL740-5 QCC74x Hardware Training Guide Released
80-WL740-8 QCC74x Hardware Design Guidelines Released
80-WL740-20 QCC74x Evaluation Kit User Guide Released
80-WL740-41 QCC74x Reference Schematic Released
80-WL740-71 QCC74x Design Verification Test Report Released
80-WL740-12 QCC743 Thermal Analysis Standard JEDEC Thermal Simulation Report Released
80-WL740-13 QCC744 Thermal Analysis Standard JEDEC Thermal Simulation Report Released
80-WL740-7 QCC74x Manufacturing User Guide Released

DP25-WL740-1 Design Package, QCC743 QCC744 Hostless Sample Design Released

May contain U.S. and international export controlled information | 80-WL740-11 Rev. AD

43




Questions?

For additional information or to submit technical questions, go to: https://www.qualcomm.com/support
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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 gualcomm.support@gqti.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.
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