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1. Description 

1.1 Oǀeƌǀieǁ 

WiFi LoRa ϯϮ is a ĐlassiĐ IoT deǀ-ďoaƌd desigŶed & pƌoduĐed ďǇ HelteĐ AutoŵatioŶ. 

SiŶĐe its lauŶĐh iŶ ϮϬϭϳ, it has ďeeŶ loǀed ďǇ deǀelopeƌs aŶd ŵakeƌs. The ŶeǁlǇ 

lauŶĐhed Vϯ ǀeƌsioŶ has the saŵe piŶ seƋueŶĐe as the VϮ ǀeƌsioŶ, aŶd ƌetaiŶs Wi-Fi, 

BLE, LoRa, OLED displaǇ aŶd otheƌ fuŶĐtioŶs. OŶ this ďasis, the Vϯ ǀeƌsioŶ has ďeeŶ 

upgƌaded as folloǁs: 

Taďle ϭ.ϭ-ϭ: VeƌsioŶ ĐoŵpaƌisoŶ 

 WiFi LoRa ϯϮ ;VϮͿ WiFi LoRa ϯϮ ;VϯͿ 

MCU ESPϯϮ-DϬ ESPϯϮ-Sϯ 

LoRa Chip SXϭϮϳϲ SXϭϮϲϮ 

USB SoĐket MiĐƌo USB TǇpe C 

CƌǇstal OsĐillatoƌ OƌdiŶaƌǇ ĐƌǇstal osĐillatoƌ 

High pƌeĐisioŶ teŵpeƌatuƌe 

ĐoŵpeŶsated ĐƌǇstal osĐillatoƌ 

Loǁ poǁeƌ featuƌes 

iŶ deep sleep 

ϴϬϬuA <ϭϬuA 

Otheƌ  

Betteƌ iŵpedaŶĐe ŵatĐhiŶg of 

RF ĐiƌĐuits. 

WiFi LoRa ϯϮ aƌe aǀailaďle iŶ tǁo pƌoduĐt ǀaƌiaŶts: 

Taďle ϭ.ϭ-Ϯ: PƌoduĐt ŵodel list 

No. Model DesĐƌiptioŶ 

ϭ HTIT-WBϯϮLAF ϰϳϬ~ϱϭϬMHz ǁoƌkiŶg LoRa fƌeƋueŶĐǇ, used foƌ 
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ChiŶa ŵaiŶlaŶd ;CNϰϳϬͿ LPW ďaŶd. 

Ϯ HTIT-WBϯϮLA 

Foƌ EUϴϲϴ, INϴϲϱ, USϵϭϱ, AUϵϭϱ, ASϵϮϯ, KRϵϮϬ aŶd 

otheƌ LPW Ŷetǁoƌks ǁith opeƌatiŶg fƌeƋueŶĐies 

ďetǁeeŶ ϴϲϯ~ϵϮϴMHz. 

1.2 PƌoduĐt featuƌes 

➢ MiĐƌopƌoĐessoƌ: ESPϯϮ-SϯFNϴ ;XteŶsa® ϯϮ-ďit LXϳ dual Đoƌe pƌoĐessoƌ, fiǀe stage 

pipeliŶe ƌaĐk StƌuĐtuƌe, ŵaiŶ fƌeƋueŶĐǇ up to ϮϰϬ MHzͿ. 

➢ SXϭϮϲϮ LoRa Ŷode Đhip. 

➢ TǇpe-C USB iŶteƌfaĐe ǁith a Đoŵplete ǀoltage ƌegulatoƌ, ESD pƌoteĐtioŶ, shoƌt 

ĐiƌĐuit pƌoteĐtioŶ, RF shieldiŶg, aŶd otheƌ pƌoteĐtioŶ ŵeasuƌes. 

➢ OŶďoaƌd SHϭ.Ϯϱ-Ϯ ďatteƌǇ iŶteƌfaĐe, iŶtegƌated lithiuŵ ďatteƌǇ ŵaŶageŵeŶt 

sǇsteŵ ;Đhaƌge aŶd disĐhaƌge ŵaŶageŵeŶt, oǀeƌĐhaƌge pƌoteĐtioŶ, ďatteƌǇ poǁeƌ 

deteĐtioŶ, USB / ďatteƌǇ poǁeƌ autoŵatiĐ sǁitĐhiŶgͿ. 

➢ IŶtegƌated WiFi, LoRa, Bluetooth thƌee Ŷetǁoƌk ĐoŶŶeĐtioŶs, oŶďoaƌd Wi-Fi, 

Bluetooth dediĐated Ϯ.ϰGHz ŵetal spƌiŶg aŶteŶŶa, ƌeseƌǀed IPEX ;U.FLͿ iŶteƌfaĐe 

foƌ LoRa use. 

➢ OŶďoaƌd Ϭ.ϵϲ-iŶĐh ϭϮϴ*ϲϰ dot ŵatƌiǆ OLED displaǇ, ǁhiĐh ĐaŶ ďe used to displaǇ 

deďuggiŶg iŶfoƌŵatioŶ, ďatteƌǇ poǁeƌ, aŶd otheƌ iŶfoƌŵatioŶ. 

➢ IŶtegƌated CPϮϭϬϮ USB to seƌial poƌt Đhip, ĐoŶǀeŶieŶt foƌ pƌogƌaŵ doǁŶloadiŶg, 

deďuggiŶg iŶfoƌŵatioŶ pƌiŶtiŶg. 

➢ Suppoƌt the AƌduiŶo deǀelopŵeŶt eŶǀiƌoŶŵeŶt. 

➢ We pƌoǀide ESPϯϮ + LoRaWAN pƌotoĐol AƌduiŶo® liďƌaƌǇ, this is a staŶdaƌd 
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LoRaWAN pƌotoĐol that ĐaŶ ĐoŵŵuŶiĐate ǁith aŶǇ LoRa gateǁaǇ ƌuŶŶiŶg the 

LoRaWAN pƌotoĐol. IŶ oƌdeƌ to ŵake this Đode ƌuŶŶiŶg, a uŶiƋue liĐeŶse is Ŷeeded. 

it ĐaŶ ďe fouŶd oŶ this page; 

➢ With good RF ĐiƌĐuit desigŶ aŶd loǁ-poǁeƌ desigŶ. 

2. Pin Definition 

2.1 PiŶ assigŶŵeŶt 
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2.2 PiŶ desĐƌiptioŶ 

⚫ Headeƌ JϮ 

Taďle Ϯ.Ϯ-ϭ: PiŶ desĐƌiptioŶ 

No. Naŵe TǇpe FuŶĐtioŶ 

ϭ GND P GƌouŶd. 

Ϯ ϱV P ϱV Poǁeƌ SupplǇ. 

ϯ Ve P Output ϯ.ϯV, poǁeƌ supplǇ foƌ eǆteƌŶal seŶsoƌ. 

ϰ Ve P Output ϯ.ϯV, poǁeƌ supplǇ foƌ eǆteƌŶal seŶsoƌ. 

ϱ RX I/O GPIOϰϰ, UϬRXD, ĐoŶŶeĐted to CPϮϭϬϮ TXD 

ϲ TX I/O GPIOϰϯ, UϬRXD, ĐoŶŶeĐted to CPϮϭϬϮ RXD 

ϳ RST I CHIP_PU, ĐoŶŶeĐted to RST sǁitĐh 

ϴ Ϭ I/O GPIOϬ, ĐoŶŶeĐt to PRG sǁitĐh 

ϵ ϯϲ I/O GPIOϯϲ, SPIIOϳ, FSPICLK, SUBSPICLK, Veǆt Ctƌl 

ϭϬ ϯϱ I/O GPIOϯϱ, SPIIOϲ, FSPID, SUBSPID, LED Wƌite Ctƌl 

ϭϭ ϯϰ I/O GPIOϯϰ, SPIIOϱ, FSPICSϬ, SUBSPICSϬ. 

ϭϮ ϯϯ I/O GPIOϯϯ, SPIIOϰ, FSPIHD, SUBSPIHD. 

ϭϯ ϰϳ I/O GPIOϰϳ, SPICLK_P_DIFF, SUBSPICLK_P_DIFF. 

ϭϰ ϰϴ I/O GPIOϰϴ, SPICLK_N_DIFF, SUBSPICLK_N_DIFF. 

ϭϱ Ϯϲ I/O GPIOϮϲ, SPICSϭ. 

ϭϲ Ϯϭ I/O GPIOϮϭ, OLED RST 

ϭϳ ϮϬ I/O GPIOϮϬ, UϭCTS, ADCϮ_CHϵ, CLK_OUTϭ, USB_D+1. 

 
1 DP piŶ ĐoŶŶeĐtaďle to USB soĐket, soldeƌ RϮϵ 
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ϭϴ ϭϵ I/O GPIOϭϵ, UϭRTS, ADCϮ_CHϴ, CLK_OUTϮ, USB_D-2. 

Headeƌ Jϯ 

Taďle Ϯ.Ϯ-Ϯ: PiŶ desĐƌiptioŶ 

No. Naŵe TǇpe FuŶĐtioŶ 

ϭ GND P GƌouŶd. 

Ϯ ϯVϯ P ϯ.ϯV Poǁeƌ SupplǇ. 

ϯ ϯVϯ P ϯ.ϯV Poǁeƌ SupplǇ. 

ϰ ϯϳ I/O GPIOϯϳ, SPIDQS, FSPIQ, SUBSPIQ. 

ϱ ϰϲ I/O GPIOϰϲ. 

ϲ ϰϱ I/O GPIOϰϱ. 

ϳ ϰϮ I/O GPIOϰϮ, MTMS. 

ϴ ϰϭ I/O GPIOϰϭ, MTDI. 

ϵ ϰϬ I/O GPIOϰϬ, MTDO. 

ϭϬ ϯϵ I/O GPIOϯϵ, MTCK. 

ϭϭ ϯϴ I/O GPIOϯϴ, FSPIWP, SUBSPIWP. 

ϭϮ ϭ I/O GPIOϭ, ADCϭ_CHϬ3, TOUCHϭ, Read VBAT Voltage 

ϭϯ Ϯ I/O GPIOϮ, ADCϭ_CHϭ, TOUCHϮ. 

ϭϰ ϯ I/O GPIOϯ, ADCϭ_CHϮ, TOUCHϯ. 

ϭϱ ϰ I/O GPIOϰ, ADCϭ_CHϯ, TOUCHϰ. 

ϭϲ ϱ I/O GPIOϱ, ADCϭ_CHϰ, TOUCHϱ. 

 
2 DN piŶ ĐoŶŶeĐtaďle to USB soĐket, soldeƌ Rϯ 

3 ADCϭ_CHϬ is used to ƌead the lithiuŵ ďatteƌǇ ǀoltage, the ǀoltage of the lithiuŵ ďatteƌǇ is: 

VBAT = ϭϬϬ / ;ϭϬϬ+ϯϵϬͿ * VADC_INϭ 
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ϭϳ ϲ I/O GPIOϲ, ADCϭ_CHϱ, TOUCHϲ. 

ϭϴ ϳ I/O GPIOϳ, ADCϭ_CHϲ, TOUCHϳ. 

3. Specifications 

3.1 GeŶeƌal speĐifiĐatioŶs 

Taďle ϯ.ϭ: GeŶeƌal speĐifiĐatioŶs 

Paƌaŵeteƌs DesĐƌiptioŶ 

Masteƌ Chip ESPϯϮ-SϯFNϴ ;XteŶsa®ϯϮ-ďit lǆϳ dual Đoƌe pƌoĐessoƌͿ 

LoRa Chipset SXϭϮϲϮ 

USB to Seƌial Chip CPϮϭϬϮ 

FƌeƋueŶĐǇ ϰϳϬ~ϱϭϬ MHz, ϴϲϯ~ϵϮϴ MHz 

Maǆ. TX Poǁeƌ Ϯϭ ± ϭ dBŵ 

Maǆ. ReĐeiǀiŶg seŶsitiǀitǇ -ϭϯϵ dBŵ 

Wi-Fi ϴϬϮ.ϭϭ ď/g/Ŷ, up to ϭϱϬMďps 

Bluetooth Bluetooth LE: Bluetooth ϱ, Bluetooth ŵesh 

Haƌdǁaƌe ResouƌĐe ϳ*ADCϭ + Ϯ*ADCϮ; ϳ*TouĐh; ϯ*UART; Ϯ*IϮC; Ϯ*SPI; etĐ. 

MeŵoƌǇ 

ϯϴϰKB ROM; ϱϭϮKB SRAM; ϭϲKB RTC SRAM; ϴMB SiP 

Flash 

IŶteƌfaĐe 

TǇpe-C USB; Ϯ*ϭ.Ϯϱ lithiuŵ ďatteƌǇ iŶteƌfaĐe; LoRa 

ANT;IPEXϭ.ϬͿ; Ϯ*ϭϴ*Ϯ.ϱϰ Headeƌ PiŶ 

BatteƌǇ ϯ.ϳV lithiuŵ ďatteƌǇ poǁeƌ supplǇ aŶd ĐhaƌgiŶg 

OpeƌatiŶg teŵpeƌatuƌe -ϮϬ ~ ϳϬ ℃ 

DiŵeŶsioŶs ϱϬ.Ϯ * Ϯϱ.ϱ* ϭϬ.Ϯ ŵŵ 

https://heltec.org/
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3.2 Poǁeƌ supplǇ 

EǆĐept ǁheŶ USB oƌ ϱV PiŶ is ĐoŶŶeĐted sepaƌatelǇ, lithiuŵ ďatteƌǇ ĐaŶ ďe ĐoŶŶeĐted 

to Đhaƌge it. IŶ otheƌ Đases, oŶlǇ a siŶgle poǁeƌ supplǇ ĐaŶ ďe ĐoŶŶeĐted. 

Taďle ϯ.Ϯ: Poǁeƌ supplǇ 

Poǁeƌ supplǇ ŵode MiŶiŵuŵ TǇpiĐal Maǆiŵuŵ CoŵpaŶǇ 

TǇpe-C USB;≥ϱϬϬŵAͿ ϰ.ϳ ϱ ϲ V 

Lithiuŵ ďatteƌǇ;≥ϮϱϬŵAͿ ϯ.ϯ ϯ.ϳ ϰ.Ϯ V 

ϱV piŶ;≥ϱϬϬŵAͿ ϰ.ϳ ϱ ϲ V 

ϯVϯ piŶ;≥ϭϱϬŵAͿ Ϯ.ϳ ϯ.ϯ ϯ.ϱ V 

3.3 Poǁeƌ output 

Taďle ϯ.ϯ: Poǁeƌ output 

Output PiŶ MiŶiŵuŵ TǇpiĐal Maǆiŵuŵ CoŵpaŶǇ 

ϯ.ϯV PiŶ   ϱϬϬ ŵA 

ϱV PiŶ ;USB Poǁeƌed oŶlǇͿ   ϱϬϬ ŵA 

Veǆt PiŶ   ϯϱϬ ŵA 

3.4 Poǁeƌ ĐhaƌaĐteƌistiĐs 

Taďle ϯ.ϰ: Poǁeƌ ĐhaƌaĐteƌistiĐs 

Mode CoŶditioŶ MiŶ. TǇpiĐal Maǆ. CoŵpaŶǇ 

WiFi SĐaŶ USB poǁeƌed  ϭϭϱ  ŵA 

WiFi AP USB poǁeƌed  ϭϱϬ  ŵA 

BT USB poǁeƌed  ϭϭϱ  ŵA 
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TX 

ϭϰdBŵ, USB poǁeƌed, ϴϲϴ  ϮϬϬ  ŵA 

ϭϳdBŵ, USB poǁeƌed, ϴϲϴ  ϮϭϬ  ŵA 

ϮϮdBŵ, USB poǁeƌed, ϴϲϴ  ϮϯϬ  ŵA 

RX TX disaďled; RX eŶaďled  ϵϬ  ŵA 

sleep 

USB poǁeƌed  Ϯ  ŵA 

VBAT/ďatteƌǇ poǁeƌed  ϭϱ  uA 

ϯ.ϯV headeƌ poǁeƌed  ϭϬ  uA 

3.5 LoRa RF ĐhaƌaĐteƌistiĐs 

3.5.1 TƌaŶsŵit poǁeƌ 

Taďleϯ.ϱ.ϭ: TƌaŶsŵit poǁeƌ 

OpeƌatiŶg fƌeƋueŶĐǇ ďaŶd Maǆiŵuŵ poǁeƌ ǀalue/[dBŵ] 

ϰϳϬ~ϱϭϬ Ϯϭ ± ϭ 

ϴϲϳ~ϴϳϬ Ϯϭ ± ϭ 

ϵϬϮ~ϵϮϴ Ϯϭ ± ϭ 

3.5.2 ReĐeiǀiŶg seŶsitiǀitǇ 

The folloǁiŶg taďle giǀes tǇpiĐallǇ seŶsitiǀitǇ leǀel of the HTIT-WBϯϮLA. 

Taďleϯ.ϱ.Ϯ: ReĐeiǀiŶg seŶsitiǀitǇ 

SigŶal BaŶdǁidth/[KHz] SpƌeadiŶg FaĐtoƌ SeŶsitiǀitǇ/[dBŵ] 

ϭϮϱ SFϭϮ -ϭϯϵ 

ϭϮϱ SFϭϬ -ϭϯϬ 

ϭϮϱ SFϳ -ϭϮϰ 
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3.6 OpeƌatioŶ FƌeƋueŶĐies 

HTIT-WBϯϮLA suppoƌts LoRaWAN fƌeƋueŶĐǇ ĐhaŶŶels aŶd ŵodels ĐoƌƌespoŶdiŶg taďle. 

Taďleϯ.ϲ: OpeƌatioŶ FƌeƋueŶĐies 

RegioŶ FƌeƋueŶĐǇ ;MHzͿ Model 

EUϰϯϯ ϰϯϯ.ϭϳϱ~ϰϯϰ.ϲϲϱ HTIT-WBϯϮLAF 

CNϰϳϬ ϰϳϬ~ϱϭϬ HTIT-WBϯϮLAF 

INϴϲϴ ϴϲϱ~ϴϲϳ HTIT-WBϯϮLA 

EUϴϲϴ ϴϲϯ~ϴϳϬ HTIT-WBϯϮLA 

USϵϭϱ ϵϬϮ~ϵϮϴ HTIT-WBϯϮLA 

AUϵϭϱ ϵϭϱ~ϵϮϴ HTIT-WBϯϮLA 

KRϵϮϬ ϵϮϬ~ϵϮϯ HTIT-WBϯϮLA 

ASϵϮϯ ϵϮϬ~ϵϮϱ HTIT-WBϯϮLA 
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4. Hardware resource 

4.1 PhǇsiĐal diŵeŶsioŶs 
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5. Resource 

5.1 ReleǀaŶt ResouƌĐe 

⚫ SouƌĐe Code 

◼ HelteĐ ESP ;ESPϯϮ & ESPϴϮϲϲͿ fƌaŵeǁoƌk ;AlƌeadǇ iŶĐluded HelteĐ ESPϯϮ 

LoRaWAN liďƌaƌǇͿ 

◼ HelteĐ ESPϯϮ liďƌaƌǇ 

⚫ SĐheŵatiĐ diagƌaŵ 

⚫ PiŶ ŵap 

⚫ DoǁŶloadaďle ƌesouƌĐe 

5.2 CoŶtaĐt IŶfoƌŵatioŶ 

HelteĐ AutoŵatioŶ TeĐhŶologǇ Co., Ltd 

CheŶgdu, SiĐhuaŶ, ChiŶa 

Eŵail: suppoƌt@helteĐ.ĐŶ 

PhoŶe: +ϴϲ-ϬϮϴ-ϲϮϯϳϰϴϯϴ 

https://helteĐ.oƌg 

https://heltec.org/
https://github.com/Heltec-Aaron-Lee/WiFi_Kit_series
https://github.com/HelTecAutomation/Heltec_ESP32
https://resource.heltec.cn/download/WiFi_LoRa32_V3/HTIT-WB32LA(F)_V3_Schematic_Diagram.pdf
https://resource.heltec.cn/download/WiFi_LoRa32_V3/HTIT-WB32LA(F)_V3.png
https://resource.heltec.cn/download/WiFi_LoRa32_V3
mailto:support@heltec.cn
https://heltec.org/

