HF-LP262 2.4GWi-Fi6 + BLE + SLE Module User Manual & HF

HF-LPT262
2.4GWi-Fi6+BLE+SLE Module

User Manual V1.33

-E HF-LPT262-1
-G

MAC:D42787799104
CMIIT ID: 25J31EV6eM788
SR TR ARAS)

Overview of Characteristic

>
>
>
&
s
&
xS
&
xS

Support 2.4G Wi-Fi6 IEEE802.11b/g/n/ax, BLES5.4, SLE1.0 Wireless Standards
Based on Andes RISC SOC, 240MHz CPU, 606KB RAM, 4MB Flash
Support UART Data Communication with Wi-Fi or BLE

Support Wi-Fi STA/AP/AP+STA Mode

Support BLE SmartBLELink Config

Support Wi-Fi AP SmartAPLink

Support Wireless and Remote Firmware Upgrade Function
Support Software SDK for Develop

Support Different Antenna Option

B HF-LPT262-1G: Internal PCB

B HF-LPT262-0G: External 15t IPEX

B HF-LPT262-0G: Antenna Pad Out

Single +3.3V Power Supply

Size:

B 22+0.2mm x 13.5%0.2mm x 3%0.2mm, SMT21 package
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1. PRODUCT OVERVIEW

1.1. General Description

The HF-LPT262 module is a fully self-contained small form-factor, single stream, 802.11b/g/n Wi-
Fi + BLE module, which provide a wireless interface to any equipment with a Serial interface for data
transfer. This module integrate MAC, baseband processor, RF transceiver with power amplifier in
hardware and all Wi-Fi protocol and configuration functionality and networking stack, in embedded
firmware to make a fully self-contained 802.11b/g/n Wi-Fi, BLE and SLE solution for a variety of
applications.

The HF-LPT262 module employs the world's lowest power consumption embedded architecture.
It has been optimized for all kinds of client applications in the home automation, smart grid, handheld
device, personal medical application and industrial control that have lower data rates, and transmit or
receive data on an infrequent basis.
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Figure 1.  SOC Chip system

1.1.1 Key Application

Remote equipment monitoring
Asset tracking and telemetry
Security

Industrial sensors and controls
Home automation

Medical devices

1.1.2 Device Paremeters

Table1. HF-LPT262 Module Technical Specifications

Class Item Parameters

Wireless standard 802.11 b/g/n/ax

Shanghai High-Flying Electronics Technology Co., Ltd(www.hi-flying.com) -4 -
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Frequency range 2.412GHz-2.472GHz (CH1~CH13)

802.11b: +17dBm + 1dBm (@11Mbps)

802.11g: +15dBm + 1dBm (@54Mbps)

Transmit Power 802.11n: +15dBm = 1dBm (@HT20, MCS7)

802.11n: +15dBm + 1dBm (@HT40, MCS7)

802.11ax: +15dBm + 1dBm (@HT20, MCS7)

802.11b: <-97dBm (@1Mbps)

802.11b: <-90dBm (@11Mbps)
802.11g: <-92.5dBm (@6Mbps)
802.11g: <-75.5dBm (@54Mbps)
Receiver Sensitivity 802.11n: <-93dBm (@HT20 MCS0)
802.11n; <-73dBm (@HT20 MCS7)
802.11n; <-90dBm (@HT40 MCS7)
802.11n: < -70 dBm (@HT40 MCS7)

802.11ax: <-92 dBm (@HE20 MCSO0)

Wireless standard

BLE5.4

Frequency range

2.402GHz-2.480GHz

I?:IEJmeters Transmit Power =14dBm
Receiver Sensitivity 22471 jgmg;m
Wireless standard SLE 1.0
Frequency range 2.402GHz-2.480GHz
SLE
Parameters | Transmit Power =14dBm@1M GFSK
Receiver Sensitivity <-96.5 dBm@1M GFSK
Antenna Internal: PCB antenna
External: 15t IPEX antenna or PAD out
Interface UART
GPIO, SPI, PWM, ADC, I12C
GPIO Driver Ability Source and Sink Current: 3mA (GND+0.3V/VCC-0.3V)
Operating Voltage 3~3.6V
Hardware Peak (1ms for every 100ms): <350mA
Parameters | Operating Current Average (STA): 70mA
Average (AP): 70mA
Operating Temp. -40°C-85C
Storage Temp. -40°C-125C
Humidity <85%
MSL Level 3
Dimensions and Size 22+0.2mm x 13.5£0.2mm x 3£0.2mm
Network Type STA/AP/APSTA
Security Mechanisms | WEP/WPA-PSK/WPA2-PSK/WPA3-SAE
Encryption WEPG64/WEP128/TKIP/AES
Update Firmware Local Wireless, Remote OTA
Software — ——
Parameters Customization Support SDK for application develop

Network Protocol

IPv4, TCP/UDP/HTTP/TLS 1.2

User Configuration

AT+instruction set.
SmartBLELink BLE Config
SmartAPLink AP Config

Shanghai High-Flying Electronics Technology Co., Ltd(www.hi-flying.com)
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1.2. Hardware Introduction

HF-LPT262 Wi-Fi module appearance is as following.

’-i-------:-----1!
_E 100} HF-LPT262-1

H
MAC:D42787799104
CMIIT ID: 25J31EV6M788
EER R F R ERAT

0 FA 292141 MM

Figure 2. HF-LPT262-1G Appearance

MAC:D427877B33A2
CMIIT ID:24 J31EV68888
g FEHRERAE)

Figure 3. HF-LPT262-0G Appearance

[E45[m] HF-Lpr262

Type: -2¢

MAC: 34EAE748BF68 |

Figure 4. HF-LPT262-2G Appearance
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1.2.1. HF-LPT262 Pins Definition
23 | GND
22 | ANT
DEBUG UARTO TX | 1 21 | GND
DEBUG UARTO RX | 2 20 | VDD
GPIOO07/SPI0_CLK | 3 19 | GPIO00
GPIO08/SPI0O_CS1 | 4 18 | nLink/GPIO02
UART1 TX| 5 17 | nReload/GPIO0S
UART1 RX| 6 16 | nReady/GPIO10/SPI0_CSO0
Boot/GPIO03 | 7 15 | RESET
GPIO11/SPI0_MISO | 8 14 | GPIO12
9 10 11 12 13
S o 2 I 2
89520
o | o o
O o o O
o
D
3
)
o
Q
Figure 5. HF-LPT262 Pins Map
Table2. HF-LPT262 Pins Definition
Pin | Describtion Net Name Signal Comments
Type
1 DEBUG_UARTO_TX| O |3.3V TTL UART Debug Output
Internal 2.2K pull-up resistor
2 DEBUG_UARTO0_RX I 3.3V TTL UART Debug Input
Need external pull-up resistor
3 UART1_RTS GPIO07 O |used as RTS when enable flow control
4 UART1_CTS GPIO08 I used as CTS when enable flow control
5 UART1_TX UART1_TX O [3.3V TTL UART1 Communication Output
Internal 2.2K pull-up resistor
6 UART1_RX UART1_RX I 3.3V TTL UART1 Communication Input
Need external pull-up resistor
7 Boot GPIO03 IPD |Default pull-down, boot Select:
Low: boot from soc internal flash
High: boot from Debug UART, used for
program flash firmware.
This pin is used for HF factory program,
user just keep it unconnected.
8 GPIO11 10

Shanghai High-Flying Electronics Technology Co., Ltd(www.hi-flying.com)
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Pin | Describtion Net Name Signal Comments
Type
9 GPIO04 10
10 GPIO09 10
12 GPIO14 10
13 GPIO13 10
14 GPIO12 10
15 | Module Reset RESET ILPU [‘Low” effective reset input. There is RC
reset circuit internally. No need of
external RC reset circuit.
16 |Module Boot Up nReady O ['0” - Boot-up OK;
Indicator “1” — Boot-up Fail;
GPIO10
17 | Multi-Function nReload [,PU |Detailed functions see <Notes>
GPIO5
18 Wi-Fi Status nLink O ['0” — Wi-Fi connect to router
“1” — Wi-Fi unconncted;
Detailed functions see <Notes>
GPIO2
19 GPIO00 10
20 +3.3V Power VDD Power
11,21 Ground GND Power
22 ANT Signal [Only -0 and -2 have these two pins
23 Ground GND Power |Antenna Pad Out. See following for
detailed.

® -0 use external IPEX antenna, PIN22 is useless.

® -2 use PIN22 antenna PAD out
® -PAD use the back for antenna, see as following picture.

Table3. HF-LPT262-PAD Antenna Out

Shanghai High-Flying Electronics Technology Co., Ltd(www.hi-flying.com) -8 -
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Table4. Pin GPIO mapping
UART 12C PWM SPI ADC Efth1 Hifth2 5
GPIOGO PWMO SPI1 CS TDI §P 1R AR
Shest i EHESSEED skl
GPIOQ2 PWM2 SPI1 103
TEH
GPIO03 PWM3 SPI1_101/5 REFE: EFEa (BA28K L)
SHE: HERiEs
TER
GPIO04 PWM4 | SPILIOL/S! (EFEER) JE’Q?;;N;B;E POWER_CTRL {REF: EZAEGPIO
s EET: TAGTHE
_ SPIO_IN
GPIO05 UART2_CTS PWM5 P11 102
[T
SPIg_OUT REFEHCFREQ-STATUS )
=
SHELE | LRHRRSEE e SPHScK BLEET f%‘“’”‘wﬂ, v
GPIOO7 UART2 RXD PWM7 SPI0_SCK ADCO 125 MCLK
GPIO08 UART2 TXD PWMO SPI0_CS1 ADC1
GPIOQ9 PWM1 SPI0_OUT ADC2 125 DO/TDO RADAR ANTO SW BRI, BN SGPIOIIRAS
GPIO10 PWM2 SPI0_CSO ADC3 125_SCLK ANTO_SW
GPIO11 PWM3 SPIO_IN ADC4 125_LRCLK RADAR_ANTI_SW
GPIO12 PWM4 ADCS 125 DI ANT1 SW
GPIO13 UARTL CTS TMS/SWD RADAR ANTO SW
GPIO14 UART1 RTS TCK/SWC RADAR_ANTI_SW
UART1 _TX| = 12C1_SD.
UART1 RX| EHEA 12C1 SCL
UARTO TX| EeRiBE&EH  |12C0 SDA
UARTO_RX] FiFov 12C0_SCL
Table5. Boot GPIO limit
i BEIGPIOHIE RS IR & — I
Ao e -
=24 EHEE A TR
0 EE R
GPIOOL =
1 TJ_\-IJ:
GPIO03 g ey
1 HERER
GPIO0D4 g EREE
1 FEITAGIEIRIED
PIO0S 0 B EhEE40MHzZ
1 B FhitE24MHz
0:0 EETE
GPIODS:GPION] o Lx Lt
: 1.0 TEIE
11 21t
<Notes>

| — Input; O — Output

PU—Internal Resistor Pull Up;

nReload Pin (Button) function:

1.

I/0: Digital I/0; Power—Power Supply

When this pin is set to “low” during module boot up, the module will enter wireless

firmware and config upgrade mode. This mode is used for customer manufacture.

See Appendix to download software tools for customer batch configuration and

upgrade firmware during mass production.

After module is powered up, short press this button (0.2s < “Low” < 1.5s) and loose

to make the module go into SmartBLELink and SmartAPLink config mode, waiting for

APP to set router SSID and password, config module connect to router. Recommend
to use SmartBleLink BLE method config.
See Appendix to download SmartBLELink and SmartAPLink APP

After module is powered up, long press this button ( “Low” > 4s ) and loose to make

the module recover to factory setting.

Shanghai High-Flying Electronics Technology Co., Ltd(www.hi-flying.com)
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High-Flying strongly suggest customer fan out this pin to connector or button for

“Manufacture” upgrade or “SmartLink” application.

nReady Pin (LED) function(Low effective):

1.  OSinitial finished indicator. Only after this pin output low, can the UART function be

used.

nLink Pin (LED) function(Low effective):

1. At wireless firmware and config upgrade mode , this LED used to indicate configure

and upgrade status.

2. At SmartAPLink and SmartBLELink config mode, this LED is used to indicate APP to

finish setting.

3. At normal mode, it’s Wi-Fi link status indicator. Output Low when STA mode connect

to router AP or other STA connect to it when in AP mode.

High-Flying strongly suggest customer fan out this pin to LED.

Debug UART:

1. Is used for debug log or firmware program, baud rate 115200.

1.2.2. Electrical Characteristics

Table6. Absolute Maximum Ratings:
Parameter Condition Min. | Typ. | Max. [ Unit
Maximum soldering temperature IPC/JEDEC J-STD-020 260 °C
ESD (Human Body Model HBM) TAMB=25°C 4 KV
ESD (CDM) TAMB=25°C 0.5 KV
Shanghai High-Flying Electronics Technology Co., Ltd(www.hi-flying.com) -10 -
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1.2.3. HF-LPT262 Mechanical Size

HF-LPT262 modules physical size (Unit: mm) as follows:

22,0£0,3
o1 00 1
—5,0— Lo i'_n+r .
— 1 UEL,

A O by
LY

@lp—/

Figure 6. HF-LPT262-G Mechanical Dimension
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Figure 7. HF-LPT262-0G/2G Mechanical Dimension
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1.2.4. On-board Chip Antenna

HF modules support internal on-board chip antenna option. When customer select internal antenna,
you shall comply with following antenna design rules and module location suggestions:
»  For customer PCB, module antenna area can’t put componet or paste GND net;(See the
following red arrow area)
» Antenna must away from metal or high components at least 16mm;
> Antenna can’t be shieldedby any meal enclosure; All cover, include plastic, shall away from
antenna at least 16mm;
High-Flying suggest module better locate in following region at customer board, which to reduce the
effect to antenna and wireless signal, and better consult High-Flying technical people when you
structure your module placement and PCB layout.

Ieave 16mm distance leave 16mm distance

leave 16mm distance

’ Ieave 16mm distance |—‘ ﬁ
Antenna area
- || Antenna
g Area
User PCB .
leave 16mm distance
4 W B M EEEER

Side View

Front View

Figure 8.  Suggested Module Placement Region

1.2.5. Evaluation Kit

High-Flying provides the EVK to promote user to familiar the product and develop the detailed
application. The evaluation kit shown as below, user can connect to module with the RS-232 UART,
USB (Internal USB to UART convetor) or Wireless interface to configure the parameters, manage the
module or do the some functional tests.

UARTO-TX e UARTO-RX
GPIPA 6P1008
=
UART-TX UART-RX
=
GP1003 GPIO11
il oprooe [* ™ cproos
9
cpro1s | " cp1013
GPIOIZ| ™ ™ RESET
iy 3 A GPI002- --LINK
GPIOLO (™ ™ GPIOO5  GPIOD3--Pull High:Progrom  GPOL0---READY
GPI00Z | = ® GPI00O GP1003--Floating:Normal GP1205- - -RELOAD

=
RS AR T-TX

Jm-nx‘i!} n;—] = :
=

- =

USB2UARTT

Figure 9. HF-LPT62X0 EVK
Notes: User need download USB to UART port driver from High-Flying web or contact with technical

support people for more detail.

Shanghai High-Flying Electronics Technology Co., Ltd(www.hi-flying.com) -13 -
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The external interface description for evaluation kit as follows:

Table7. Evaluation Kit Interface Description
Function Name Description
External DATA_UART Power In and communication UART2 port.
Interface DEBUG_UART | Power In and debug UART port, baud rate 115200
DC DC jack for power in, 5V input. When USB power
supply is not enough, may use external adapter.
LED Power Power LED
Ready nReady LED
Link nLink LED
Button Reload Sma.rt Cor.1fig and Restore factory default
configuration.
Reset Reboot module

1.2.6. Order Information

Base on customer detailed requirement, modules provide different variants and physical type for

detailed application.

MK IBATERES

8BS Thag FEEEE 2 | PINBIEL | GPIOZR R= WAEL | PR3 | BOEF =21
HF-LPT262-1G WEPCB 21
HF-LPT262-0G SAERIPEX | SMTRES 23 13 225x13.5x3mm | 3.3VDC | Wi-Fio&BLE | 3.3V TTL | 1iER+ 1=
HF-LPT262-2G SIEEIHIESE 22
Figure 10. Order Information
1.2.7. Hardware Typical Application
EEEE Wi-Fi Module
16
UART_RXD
UART_TXD
GPIO |—E2% | pessy
oPIO [——THE i rRelosd
nRelcad '< qReload 3 s
GPI0 |————————p] oRST — J—t::: L 18
TIC-Z—.:IF 100R
16 l |
K =
I Debug_RX
&s v
&D “ &D
Tl 00F T TOuF |
L
Figure 11. HF-LPT262 Hardware Typical Application
Shanghai High-Flying Electronics Technology Co., Ltd(www.hi-flying.com) - 14 -
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Notes:

nReset- Module hardware reset signal. Input. Logics “0” effective.

There is pull-up resister internal and no external pull-up required. If need reset, set low at least 10ms
abd then set high.

nLink- Module WIFI connection status indication. Output.

(This pin is recommend to connect to LED, indicate status when the module in wireless
upgrade mode)

When module connects to AP (AP associated), this pin will output “0”. This signal used to judge if
module already at WiFi connection status. Thers is pull-up resister internal and no external pull-up
required. If nLink function not required, can leave this pin open.

nReady- Module boot up ready signal. Output. Logics “0” effective.

The module will output “0” after normal boot up. This signal used to judge if module finish boot up and
ready for application or working at normal mode. If nReady function not required, can leave this pin
open.

nReload- Module restore to factory default configuration.Input. Logics “0” effective.

(This pin is recommend to connect to button, is used to enter wireless upgrade mode)

User can de-assert nReload signal “0” more than 4s through button or MCU pin, then release, module
will restore to factory default configuration and re-start boot up process.. If nReload function not
required, can leave this pin open.

UARTO_TXD/RXD- UART port data transmit and receive signal. Need external pull-up resistor
Debug_RX need external pull-up resistor

Shanghai High-Flying Electronics Technology Co., Ltd(www.hi-flying.com) -15 -
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2. SMT INFORMATION

2.1. Recommended Reflow Profile

o
©
5
©
b}
Q
g 1 | | I |
= | ] ] I ]
! ! ! ! Peak Temp. !
] ] | I 235 ~250°C
250 | | | i i
: Preheating:zone : : Reflow zone | Cooling zone
217 : 150 ~ 200 °C :60~ 120 s : X =217 °C 60~ 90 s : -1-~-5°C/s
200 I I - I !
| P | ! Soldering time |
I e I I I >30s I
I ',.— I I I I
- ]
L i i i i
Ramp-up zone ! e ! ! ! !
1~8os ) | | : :
100 —— /o : : : |
4 I I I I |
yd I I I I I
YA | | : |
50 —— / : : : : :
4 I I I 1 1
/ I I I 1 1
/ I I I I 1
25 | | ! ! I Time (sec)
0
0 50 100 150 200 250

Ramp-up zone — Temp.: 25 ~ 150 °C Time: 60 ~ 90 s Ramp-up rate: 1 ~ 3 °C/s

Preheating zone — Temp.: 150 ~ 200 °C Time: 60 ~ 120 s

Reflow zone — Temp.: =217 °C Time: 60 ~ 90 s; Peak Temp.: 235 ~ 250°C Time: 30 ~ 70 s
Cooling zone — Peak Temp. ~ 180 °C Ramp-down rate: -1 ~ -5 °C/s

Solder — Sn-Ag-Cu (SAC305) lead-free solder alloy

Figure 12. Reflow Soldering Profile

2.2. Device Handling Instruction (Module IC SMT Preparation)

1.
2.

No o s w

Shelf life in sealed bag: 12 months, at <30°C and <60% relative humidity (RH)
After bag is opened, devices that will be re-baked required after last baked with window time
168 hours.
Recommend to oven bake with N2 supplied
Recommend end to reflow oven with N2 supplied
Baked required with 24 hours at 125+-5°C before rework process.
Recommend to store at =10% RH with vacuum packing
If SMT process needs twice reflow:
(1) Top side SMT and reflow  (2) Bottom side SMT and reflow
Case 1: Wifi module mounted on top side. Need to bake when bottom side process over 168
hours window time, no need to bake within 168 hours
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Case 2: Wifi module mounted on bottom side, follow normal bake rule before process
Note: Window time means from last bake end to next reflow start that has 168 hours space.
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APPENDIX A: HW REFERENCE DESIGN

Refer to EVK.
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APPENDIX B:REFERENCES

B.1. High-Flying Mass Production Tool

Download Address: http://www.hi-flying.com/download-center-1/applications-1/download-item-
production-tool

B.2. SmartBleLink

Download Address: http://www.hi-flying.com/download-center-1/applications-1/download-item-

smartblelink

B.3. SmartAPLink

Download Address: http://www.hi-flying.com/download-center-1/applications-1/download-item-
smartaplink
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APPENDIX C: CONTACT INFORMATION

For more information about High-Flying modules, applications, and solutions, please
visit our web site
http://www.hi-flying.com

<END OF DOCUMENT>

© Copyright High-Flying, May, 2011

The information disclosed herein is proprietary to High-Flying and is not to be used by or disclosed to
unauthorized persons without the written consent of High-Flying. The recipient of this document shall respect the
security status of the information.

The master of this document is stored on an electronic database and is “write-protected” and may be altered only
by authorized persons at High-Flying. Viewing of the master document electronically on electronic database

ensures access to the current issue. Any other copies must be regarded as uncontrolled copies.
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