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概述

ZSL420/ZSL421 ᱟᒯᐎ㠤䘌ᗞ⭥ᆀ⹄ਁⲴєⅮ䳶
ᡀ LoRa࣏㜭Ⲵᗞ᧗ࡦಘǄ䈕产品䳶ᡀᰐ㓯᭦ਁಘ ਟ̍᭟

ᤱҼ⅑ᔰਁⲴ ARM Cortex-M0+䎵վ࣏㙇޵Ṩ ሴ̍仁᭦

ਁ३䝽⭥䐟઼└⌒⭥䐟Ǆ޵Ṩᴰ儈ѫ仁 48MHzˈ256K
ᆇ㢲 Flashˈ32K ᆇ㢲 RAMˈ1 њ 12 ս ADCˈ1 њ
12 ս DACˈ䳶ᡀҶ䘀㇇᭮བྷಘ઼ཊ䐟∄䖳ಘˈᤕᴹཊ
䐟 UART,SPI,IICཆ䇮ˈ޵ᔪ AES,TRNGㅹ信息ᆹޘ⁑
ඇˈާ ᴹ儈ᮤਸᓖ 儈̍ᣇᢠᓖ 儈̍ਟ䶐性઼䎵վ࣏㙇特⛩ˈ

᭟ᤱ Keil ઼ IAR ㅹᔰਁ⧟ຳˈ᭟ᤱ C 䈝䀰ԕ৺≷㕆䈝
䀰㕆〻Ǆᰐ㓯᭦ਁಘᐕ֌仁⇥ 470MHz∼510MHz ᭟̍ᤱ
LoRaǃ˄G F˅SKㅹ䈳ᯩࡦᔿ ᨀ̍׋ LoRaWAN,LoRaNET
ㅹॿ䇞 Z̍SL420޵䜘䳶ᡀ 32Mᰦ䫏⭥䐟ˈਚ䴰ཆ᧕ཙ
㓯ਟᇎ⧠ᰐ㓯᭦ਁ࣏㜭ˈZSL421 䜘ᰐ䳶ᡀᰐ㓯᭦ਁ޵
ಘ 32M ᰦ䫏⭥䐟ˈཆ᧕ TCXO ઼ཙ㓯䘲用Ҿ䘌䐍⿫䙊
信൪ᲟǄ

䈕产品㌫ࡇᐕ֌⭥঻Ѫ 1.8V ∼ 3.7V ᐕ̍֌⑙ᓖ㤳ത
-40 ◦C ∼ +85◦CǄཊ⿽ⴱ⭥ᐕ֌⁑ᔿ؍䇱վ࣏㙇应用Ⲵ
㾱≲Ǆ

产品特性

● 仁⦷㤳ത˖470∼510MHz
● Ձⵐᴰվᙫ⭥⍱˖0.9uA
● Ձⵐᙫ⭥⍱˖1.7uA˄RAM؍ᆈˈਟ䘀㹼ॿ䇞Ḹ˅
● RF᧕᭦⭥⍱˖4.3mA
● RFਁሴ⭥⍱ 1̟08mA@+21dBm 6̍5mA@17dBmˈ
40mA@14dBm

● ਁሴ࣏⦷ਟ䈳˖-9dBm∼+21dBm@ Step1dB
● Lora᧕᭦⚥᭿ᓖ˖-117dBm@21.8kbpsˈ
-125dBm@5.4kbpsˈ-148 dBm@24bps

● ፼޵ Cortex-M0+޵Ṩ˖
– 48MHZѫ仁ˈ᭟ᤱҼ⅑ᔰਁ
– 256Kᆇ㢲 FLASHᆈۘಘ 3̍2Kᆇ㢲RAM
ᆈۘಘ˗

– 45њ䙊用䗃ޕ䗃ࠪ IOਓ
– 4њḷ߶ UART 2̍њվ࣏㙇 UART 1̍њ
SPIˈ2њ IIC᧕ਓ

– 2䙊䚃 DMAC
– TRNGⵏ䲿ᵪᮠਁ⭏ಘ
– AES-128/192/256⺜Ԧॿ࣐ᇶ༴⨶ಘ
– 㖞޵ 12ս 1Msps䟷ṧ䙏⦷Ⲵ ADC
– 㖞޵ 12ս 500Ksps䙏⦷Ⲵ DAC
– 䳶ᡀ 1њཊ࣏㜭䘀㇇᭮བྷಘ ਟ̍ڊѪ DAC
䗃ࠪ Bufferˈ3䐟∄䖳ಘ

– 㖞⺜Ԧзᒤ历޵ RTC ⁑ඇ઼޵㖞 CRC-
16/32⁑ඇ

● ሱ㻵ᖒᔿ˖LGA68

产品应用

● Ც㜭⭥㺘
● Ცភߌъ
● ᐕъⴁ㿶о᧗ࡦ

订购信息

රਧ ⑙ᓖ㤳ത ሱ㻵

ZSL420 -40◦C ∼ +85◦C LGA68
ZSL421 -40◦C ∼ +85◦C LGA68
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ZSL420/ZSL421
集成 LoRa功能的微控制器 DataSheet

1 ӝ૷ㆶԁ

1.1 ӝ૷Ᾰ䘦

ZSL420/ZSL421ᱟᒯᐎ㠤䘌ᗞ⭥ᆀ⹄ਁⲴєⅮ䳶ᡀ LoRa࣏㜭Ⲵᗞ᧗ࡦಘǄ䈕产品䳶ᡀᰐ㓯᭦ਁಘ ਟ̍᭟ᤱ

Ҽ⅑ᔰਁⲴ ARM Cortex-M0+䎵վ࣏㙇޵Ṩˈሴ仁᭦ਁ३䝽⭥䐟઼└⌒⭥䐟Ǆ޵Ṩᴰ儈ѫ仁 48MHzˈ256Kᆇ㢲
Flash 3̍2Kᆇ㢲RAM 1̍њ 12ս ADC 1̍њ 12սDAC 䳶̍ᡀҶ䘀㇇᭮བྷಘ઼ཊ䐟∄䖳ಘ ᤕ̍ᴹཊ䐟UART,SPI,IIC
ཆ䇮ˈ޵ᔪ AES,TRNGㅹ信息ᆹޘ⁑ඇˈާᴹ儈ᮤਸᓖˈ儈ᣇᢠᓖˈ儈ਟ䶐性઼䎵վ࣏㙇特⛩ˈ᭟ᤱ Keil઼ IAR
ㅹᔰਁ⧟ຳˈ᭟ᤱ C䈝䀰ԕ৺≷㕆䈝䀰㕆〻Ǆᰐ㓯᭦ਁಘᐕ֌仁⇥ 470MHz∼510MHzˈ᭟ᤱ LoRaǃ˄ G F˅SKㅹ
䈳ᯩࡦᔿˈᨀ׋ LoRaWAN,LoRaNETㅹॿ䇞ˈZSL420޵䜘䳶ᡀᰐ㓯᭦ਁಘ 32Mᰦ䫏⭥䐟ˈਚ䴰ཆ᧕ཙ㓯ਟᇎ
⧠ᰐ㓯᭦ਁ࣏㜭ˈZSL421޵䜘ᰐ䳶ᡀ 32Mᰦ䫏⭥䐟ˈཆ᧕ TCXO઼ཙ㓯䘲用Ҿ䘌䐍⿫䙊信൪ᲟǄ

䈕产品㌫ࡇᐕ֌⭥঻Ѫ 1.8V ∼ 3.7Vˈᐕ֌⑙ᓖ㤳ത-40◦C ∼ +85◦CǄཊ⿽ⴱ⭥ᐕ֌⁑ᔿ؍䇱վ࣏㙇应用Ⲵ㾱
≲Ǆ

ZSL420/ZSL421产品ᨀ׋ LGA68ሱ㻵ᖒᔿˈл䶒㔉ࠪҶ䈕㌫ࡇ产品ѝᡰᴹཆ䇮Ⲵสᵜӻ㓽Ǆ

1.2 ӝ૷⢯ᙝ

● ᰐ㓯䜘࠶
– ᐕ֌仁⦷㤳ത˖470MHZ∼510MHZ
– ᭟ᤱ LoRaˈ(G)FSK䈳ࡦ
– Ձⵐᴰվᙫ⭥⍱˖0.9uA
– Ձⵐᙫ⭥⍱˖1.7uA˄RAM؍ᆈˈਟ䘀㹼ॿ䇞Ḹ˅
– -9dBm∼21dBm@Step1dBਟ䈳ਁሴ࣏⦷ 1̍08mA@21dBmᴰབྷਁሴ࣏⦷ 6̍5mA@17dBmਁ
ሴ40ˈ⦷࣏mA@14dBmਁሴ࣏⦷Ǆ

– ިර᧕᭦⭥⍱ 4.3mAˈ᧕᭦⚥᭿ᓖ-117dBm@21.8Kbpsˈ᧕᭦⚥᭿ᓖ-125dBm@5.4Kbpsˈ᧕
ਇ⚥᭿ᓖ-148dBm@24bps

– ZSL420޵㖞 RFᰦ䫏⭥䐟ˈᰐ㓯᭦ਁಘᰐ䴰ཆ᧕Ღփ
● 48MHz Cortex-M0+ 32ս CPUᒣਠ
● MCU޵Ṩާᴹ⚥⍫Ⲵ࣏㙇㇑⨶㌫㔏ˈ䎵վ࣏㙇性㜭

– 0.6uA@3V␡ᓖⶑⵐ⁑ᔿˈᡰᴹᰦ䫏ޣ䰝ˈк⭥༽սᴹ᭸ I̍O⣦ᘱ؍ᤱ I̍Oѝᯝᴹ᭸ˈᡰᴹᇴ
ᆈಘǃRAM઼ CPUᮠᦞ؍ᆈ⣦ᘱᰦⲴ࣏㙇

– 1uA@3V␡ᓖⶑⵐ⁑ᔿ +RTCᐕ֌
– 8uA@32.768KHzվ䙏ᐕ֌⁑ᔿˈCPU઼ཆ䇮䘀㹼ˈӾ Flash䘀㹼〻ᒿ
– 35uA/MHz@3V@24MHzⶑⵐ⁑ᔿˈCPUڌ→ˈཆ䇮䘀㹼ˈѫᰦ䫏䘀㹼
– 135uA/MHz@3V@24MHzᐕ֌⁑ᔿˈCPU䘀㹼ˈཆ䇮䘀㹼ˈӾ Flash䘀㹼〻ᒿ
– 4uS䎵վ࣏㙇୔䟂ᰦ䰤ˈ֯ᗇ⁑ᔿ࠷ᦒᴤ࣐⚥⍫ᴹ᭸ˈ㌫㔏৽应ᴤѪ᭿ᦧ

● ᆈۘಘ
– 儈䗮 256Kᆇ㢲Ⲵ䰚ᆈ〻ᒿᆈۘಘ
– 儈䗮 32Kᆇ㢲Ⲵ SRAM
– Boot loader᭟ᤱ⡷޵ FlashǃUART൘㓯用ᡧ㕆〻˄IAP˅/൘㓯㌫㔏㕆〻˄ISP˅

● 䙊用 I/O㇑㝊
– 45њ䙊用䗃ޕ/䗃ࠪ㇑㝊
– ᡰᴹⲴ IOਓ൷ਟ᱐ሴࡠཆ䜘ѝᯝˈᒦфਟԕ֌ѪՁⵐ୔䟂ᕅ㝊
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● ᰦ䫏ǃᲦᥟ
– ཆ䜘儈䙏Ღᥟ 4MHz ∼ 32MHz
– ཆ䜘վ䙏Ღᥟ 32.768KHz
– 䜘儈䙏ᰦ䫏޵ 4/8/16/22.12/24MHzਟ䘹
– 䜘վ䙏ᰦ䫏޵ 32.8/38.4KHzਟ䘹
– PLLᰦ䫏 8MHz ∼ 48MHz
– ⺜Ԧ᭟ᤱ޵ཆᰦ䫏ṑ߶઼ⴁ᧗

● ᇊᰦಘ/䇑ᮠಘ
– 3њ 1䙊䚃ӂ㺕䗃ࠪ䙊用 16սᇊᰦಘ
– 1њ 3䙊䚃ӂ㺕䗃ࠪ䙊用 16սᇊᰦಘ
– 2њվ࣏㙇 16սᇊᰦಘˈਟԕ㓗㚄
– 3њ儈性㜭 16սᇊᰦಘ/䇑ᮠಘˈ᭟ᤱ PWMӂ㺕ˈ↫४؍ᣔ࣏㜭
– 1њਟ㕆〻 16սᇊᰦಘ PCAˈ᭟ᤱ 5䙊䚃ᦅ㧧∄䖳ˈ5䙊䚃 PWM䗃ࠪ
– 1њ䎵վ࣏㙇㜹ߢ䇑ᮠಘ PCNTˈާ༷վ࣏㙇⁑ᔿл㠚ࣘᇊᰦ୔䟂࣏㜭ˈᴰབྷᇊᰦ䗮 1024。
– 1њ 20սਟ㕆〻ⴻ䰘⤇⭥䐟ˈ޵ᔪу用 10KHzᥟ㦑ಘᨀ׋WDT䇑ᮠ

● 䙊䇟᧕ਓ
– 4䐟 UARTḷ߶䙊䇟᧕ਓ
– 2䐟 LPUARTվ࣏㙇䙊䇟᧕ਓˈ␡ᓖⶑⵐ⁑ᔿлਟᐕ֌
– 2䐟 I2Cḷ߶䙊䇟᧕ਓ
– 1䐟 SPIḷ߶䙊䇟᧕ਓ
– 䳶ᡀ LCD傡ࣘ

● ⺜Ԧзᒤ历 RTC⁑ඇ
● ⺜Ԧ CRC-16/32⁑ඇ
● AES-128/192/256⺜Ԧॿ༴⨶ಘ
● TRNGⵏ䲿ᵪᮠਁ⭏ಘ
● 2䙊䚃 DMAC
● ୟа⨳ޘ 10ᆇ㢲 IDਧ
● 12ս 1Msps䟷ṧⲴ儈䙏儈㋮ᓖ SARADCˈ޵㖞䘀᭮ˈਟ⍻䟿ཆ䜘ᗞᕡ信ਧ
● 1䐟 12ս 500Ksps DAC
● 䳶ᡀ 1њཊ࣏㜭䘀㇇᭮བྷಘˈਟԕ֌Ѫ DACⲴ䗃ࠪ Buffer
● 䳶ᡀ 6ս DAC઼ਟ㕆〻ส߶䗃ޕⲴ 3䐟⭥঻∄䖳ಘ
● 䳶ᡀվ⭥঻ז⍻ಘˈਟ䝽㖞 16䱦∄䖳⭥ᒣˈਟⴁ᧗ㄟਓ⭥঻ԕ৺⭥Ⓚ⭥঻
● ᭟ᤱѢ㹼 SWDਓ䈳䈅
● ༽սⓀ

– к⭥༽ս
– ⴻ䰘⤇༽ս
– ཆ䜘㇑㝊༽ս
– PCA༽ս
– Cortex-M0+ LOCKUP⺜Ԧ༽ս
– Cortex-M0+ SYSRESETREQ䖟Ԧ༽ս
– LVD༽ս

● SWD䈳䈅䀓ᯩߣṸˈᨀ࣏ޘ׋㜭䈳䈅ಘ
● ᐕ֌⑙ᓖ˖-40 ∼ +85◦C
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● ሱ㻵ᖒᔿ˖LGA68

1.3 ӝ૷䈪᱄

1.3.1 32փ Cortex M0+内Ṯ
ARMⲴ Cortex-M0+༴⨶ಘⓀҾ Cortex-M0 व̍ਜ਼Ҷа仇 32ս RISC༴⨶ಘ 䘀̍㇇㜭࣋䗮ࡠ 0.95 Dhrystone

MIPS/MHzǄ਼ᰦޕ࣐Ҷཊ亩ޘᯠ䇮䇑ˈ᭩䘋䈳䈅઼䘭䑚㜭࣋ǃ߿ቁ⇿ᶑᤷԔᗚ⧟˄IPC˅ᮠ䟿઼᭩䘋 Flash䇯䰞
Ⲵє㓗⍱≤㓯ㅹˈᴤ㓣ޕҶ㢲㜭䱽㙇ᢰᵟǄCortex-M0+༴⨶ಘޘ䶒᭟ᤱᐢᮤਸ KeilǃIAR䈳䈅ಘǄ

Cortex-M0+वਜ਼Ҷањ⺜Ԧ䈳䈅⭥䐟ˈ᭟ᤱ 2-pinⲴ SWD䈳䈅⭼䶒Ǆ

ᵜ产品ᤕᴹ޵㖞Ⲵ ARMṨᗳˈഐ↔ᆳоᡰᴹⲴ ARMᐕާ઼䖟ԦެᇩǄ

ARM Cortex-M0+特性:

● ᤷԔ䳶˖Thumb / Thumb-2
● ⍱≤㓯˖2㓗⍱≤㓯
● 性㜭᭸⦷˖2.46 CoreMark / MHz
● 性㜭᭸⦷˖0.95 DMIPS / MHz in Dhrystone
● ѝᯝ˖32њᘛ䙏ѝᯝ
● ѝᯝՈݸ㓗˖ਟ䝽㖞 4㓗ѝᯝՈݸ㓗
● ໎ᕪᤷԔ˖অઘᵏ 32ս҈⌅ಘ
● 䈳䈅˖Serial-wire䈳䈅ㄟਓˈ᭟ᤱ 4њ⺜ѝᯝ˄break point˅ԕ৺ 2њ㿲ሏ⛩ (watch point)

1.3.2 内㖤䰠存存储器

ᴰབྷ 256Kᆇ㢲Ⲵ޵㖞䰚ᆈᆈۘಘˈ用Ҿᆈ᭮〻ᒿ઼ᮠᦞǄ

䳶ᡀޘᔪ޵ FLASH᧗ࡦಘˈᰐ䴰ཆ䜘儈঻䗃޵ޘ⭡ˈޕ㖞⭥䐟产⭏儈঻ᶕ㕆〻Ǆ᭟ᤱ ISPǃIAPǃICP࣏㜭Ǆ

1.3.3 内㖤 SRAM
ᴰབྷ 32Kᆇ㢲Ⲵ޵㖞 SRAMǄ

ṩᦞᇒᡧ䘹ᤙн਼Ⲵ䎵վ࣏㙇⁑ᔿˈRAMᮠᦞ䜭Պ㻛؍⮉Ǆ㠚ᑖ⺜Ԧཷڦṑ傼սˈзаᮠᦞ㻛᜿ཆ⹤ൿˈ൘
ᮠᦞ㻛䈫ਆᰦˈ⺜Ԧ⭥䐟Պ・࡫产⭏ѝᯝˈ؍䇱㌫㔏Ⲵਟ䶐性Ǆ

1.3.4 ᰬ䫕系㔕

ањ仁⦷Ѫ 4M∼24MHzਟ䝽㖞Ⲵ儈㋮ᓖ޵䜘ᰦ䫏 RCHǄ൘䝽㖞 24MHzлˈӾվ࣏㙇⁑ᔿࡠᐕ֌⁑ᔿⲴ୔
䟂ᰦ䰤Ѫ 4usˈޘ⭥঻ޘ⑙ᓖ㤳ത޵Ⲵ仁⦷ٿᐞሿҾ ±2.5%ˈᰐ䴰ཆ᧕ᰲ䍥Ⲵ儈仁ᲦփǄ

● ᭟ᤱ仁⦷Ѫ 4M∼32MHzⲴཆ䜘Ღᥟ XTHǄ
● ᭟ᤱ仁⦷Ѫ 32.768KHzⲴཆ䜘Ღᥟ XTLˈѫ㾱ᨀ׋ RTCᇎᰦᰦ䫏Ǆ
● ᭟ᤱ仁⦷Ѫ 32.8/38.4KHzⲴ޵䜘ᰦ䫏 RCLǄ
● 䜘޵ PLL᭟ᤱ仁⦷ 8M∼48M仁⦷䗃ࠪ

1.3.5 ᐛ֒⁗式

● 䘀㹼⁑ᔿ (Active Mode)˖CPU䘀㹼ˈઘ䗩࣏㜭⁑ඇ䘀㹼Ǆ
● Ձⵐ⁑ᔿ (Sleep Mode)˖CPUڌ→䘀㹼ˈઘ䗩࣏㜭⁑ඇ䘀㹼Ǆ
● ␡ᓖՁⵐ⁑ᔿ (Deep sleep Mode)˖CPUڌ→䘀㹼ˈ儈䙏ᰦ䫏ڌ→ˈվ࣏㙇࣏㜭⁑ඇ䘀㹼Ǆ
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1.3.6 ⺢Ԭ实ᰬᰬ䫕 RTC
RTC˄ Real Time Counter ᱟ˅ањ᭟ᤱ BCDᮠᦞⲴᇴᆈಘ 䟷̍用 32.768KHzᲦᥟ֌Ѫަᰦ䫏 㜭̍ᇎ⧠зᒤ历

ˈ㜭࣏گ䫏/。Ǆ24/12ሿᰦᰦ䰤⁑ᔿˈ⺜Ԧ㠚ࣘ修↓䰠ᒤǄާᴹ㋮⺞ᓖ㺕࠶/㜭ˈѝᯝઘᵏਟ䝽㖞Ѫᒤ/ᴸ/ᰕ/ሿᰦ࣏
ᴰ儈㋮ᓖѪ 0.96ppmǄਟ֯用޵䜘⑙ᓖՐᝏಘᡆཆ䜘⑙ᓖՐᝏಘ䘋㹼㋮⺞ᓖ㺕گ ਟ̍用䖟Ԧ +1/-1䈳ᮤᒤ/ᴸ/ᰕ/ሿ
ᰦ/࠶䫏/。ˈᴰሿਟ䈳㋮ᓖѪ 1。Ǆ用Ҿᤷ⽪ᰦ䰤઼ᰕᵏⲴ RTCᰕ历䇠ᖅಘ൘ MCUਇཆ䜘ഐ㍐ᖡ૽㘼༽սᰦн
Պ␵䲔٬⮉؍ˈᱟ䴰㾱≨ѵ儈㋮ᓖᇎᰦᰦ䫏Ⲵ⍻䟿䇮༷Ԛ㺘Ⲵᴰ֣䘹ᤙǄ

1.3.7 䙐用 IO端口
ᴰཊਟᨀ׋ 45њ GPIOㄟਓˈަ ѝ䜘࠶ GPIOо⁑ᤏㄟਓ༽用Ǆ⇿њㄟਓ⭡⤜・Ⲵ᧗ࡦᇴᆈಘսᶕ᧗ࡦ ᭟̍

ᤱ FAST IOǄ᭟ᤱ䗩⋯䀖ਁѝᯝ઼⭥ᒣ䀖ਁѝᯝˈਟӾ਴⿽䎵վ࣏㙇⁑ᔿлᢺ MCU୔䟂ࡠᐕ֌⁑ᔿǄ᭟ᤱս㖞
սˈս␵䴦ˈս㖞ս␵䴦᫽֌Ǆ᭟ᤱ Push-Pull CMOS᧘ᥭ䗃ࠪǃOpen-Drainᔰ┿䗃ࠪǄ޵㖞к᣹⭥䱫ǃл᣹⭥
䱫ˈᑖᴹᯭᇶ特䀖ਁಘ䗃࣏⌒└ޕ㜭Ǆ䗃ࠪ傡ࣘ㜭࣋ਟ䝽㖞ˈᴰབྷ᭟ᤱ 18mA Ⲵ⭥⍱傡ࣘ㜭࣋Ǆᡰᴹ䙊用 IO ਟ
᭟ᤱཆ䜘ᔲ↕ѝᯝǄ

1.3.8 ѣᯣ控制器

Cortex-M0+༴⨶ಘ޵㖞Ҷ፼྇ੁ䟿ѝᯝ᧗ࡦಘ˄NVIC˅̍ ᭟ᤱᴰཊ 32њѝᯝ䈧≲˄IRQ˅䗃ޕ˗ᴹഋњѝ
ᯝՈݸ㓗ˈਟ༴⨶༽ᵲ䙫䗁ˈ㜭ཏ䘋㹼ᇎᰦ᧗઼ࡦѝᯝ༴⨶Ǆ

32њѝᯝޕਓੁ䟿ൠ൰ˈ࡛࠶Ѫ˖

㺘 2: ѝᯝޕਓੁ䟿

ѝᯝੁ䟿ਧ ѝᯝᶕⓀ ѝᯝੁ䟿ਧ ѝᯝᶕⓀ ѝᯝੁ䟿ਧ ѝᯝᶕⓀ

0 GPIO_PA 1 GPIO_PB 2 GPIO_PC/GPIO_PE

3 GPIO_PD/GPIO_PF 4 DMAC 5 TIM3

6 UART0/UART2 7 UART1/UART3 8 LPUART0

9 LPUART1 10 11 SPI1

12 I2C0 13 I2C1 14 TIM0

15 TIM1 16 TIM2 17 LPTIM0/LPTIM1

18 TIM4 19 TIM5 20 TIM6

21 PCA 22 WDT 23 RTC

24 ADC/DAC 25 PCNT 26 VC0

27 VC1/VC2 28 LVD 29 LCD

30 RAM FLASH 31 CLKTRIM

1.3.9 གྷփ控制器

ᵜ产品ާᴹ 7 њ༽ս信ਧᶕⓀˈ⇿њ༽ս信ਧਟԕ䇙 CPU 䟽ᯠ䘀㹼ˈ㔍བྷཊᮠᇴᆈಘՊ㻛䟽ᯠ༽սˈ〻ᒿ
䇑ᮠಘ PCՊᤷੁ䎧࿻ൠ൰Ǆ

༽սѝᯝᶕⓀ:

● к⭥༽ս
● ⴻ䰘⤇༽ս
● վ࣏㙇༽ս
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● ཆ䜘㇑㝊༽ս
● PCA༽ս
● Cortex-M0+ LOCKUP⺜Ԧ༽ս
● Cortex-M0+ SYSRESETREQ䖟Ԧ༽ս
● LVD༽ս

1.3.10 DMAC
DMAC˄ⴤ᧕޵ᆈ䇯䰞᧗ࡦಘ˅࣏㜭ඇਟԕн䙊䗷 CPU儈䙏Ր䗃ᮠᦞǄ֯用 DMAC㜭ᨀ儈㌫㔏性㜭Ǆ

● DMAC䝽ᴹ⤜・Ⲵᙫ㓯ˈᡰԕণׯᱟ൘֯用 CPUᙫ㓯Ⲵ਼ᰦˈDMACҏਟ䘋㹼Ր䗃᫽֌Ǆ
● ⭡ 2ᶑ䙊䚃㓴ᡀˈ㜭ᢗ㹼 2⿽⴨ӂ⤜・Ⲵ DMAՐ䗃Ǆ
● ਟ䇮㖞Ր䗃ⴞḷൠ൰ǃՐ䗃Ⓚൠ൰ǃՐ䗃ᮠᦞབྷሿǃՐ䗃䈧≲Ⓚԕ৺Ր䗃⁑ᔿˈᒦ㜭᧗ࡦ਴䙊䚃ⲴՐ䗃
᫽֌੟ࣘǃՐ䗃Ⲵᕪ㹼㓸→ԕ৺Ր䗃ⲴᲲڌǄ

● ਟ᧗ࡦᡰᴹ䙊䚃ᢩ䟿Ր䗃Ⲵ੟ࣘǃᕪ㹼㓸→৺ᲲڌǄ
● ཊ䙊䚃਼ᰦ᫽֌ᰦˈਟ用പᇊᯩ⌅ᡆᗚ⧟ᯩ⌅䘹ᤙ᫽֌䙊䚃ⲴՈݸ㓗
● ᭟ᤱ֯用ཆ䇮ѝᯝ信ਧⲴ⺜Ԧ DMAՐ䗃Ǆ
● 䚥Ӿ㌫㔏ᙫ㓯 (AHB)ˈ᭟ᤱ 32սൠ൰オ䰤 (4GB)Ǆ

1.3.11 定ᰬ器/计数器
л㺘∄䖳Ҷ儈㓗᧗ࡦᇊᰦಘǃ䙊用ᇊᰦಘǃվ࣏㙇ᇊᰦಘ઼ਟ㕆〻䇑ᮠ䱥ࡇⲴ࣏㜭:

㺘 3: ᇊᰦಘ࣏㜭∄䖳

ᇊᰦಘ㊫ර ਽〠 սᇭ 亴࠶仁 䇑ᮠᯩੁ PWM ᦅ㧧 ӂ㺕䗃ࠪ

䙊用ᇊᰦಘ

TIM0 16/32ս
1/2/4/8/16

32/64/256

кǃл䇑ᮠ

кл䇑ᮠ
2 2 1

TIM1 16/32ս
1/2/4/8/16

32/64/256

кǃл䇑ᮠ

кл䇑ᮠ
2 2 1

TIM2 16/32ս
1/2/4/8/16

32/64/256

кǃл䇑ᮠ

кл䇑ᮠ
2 2 1

TIM3 16/32ս
1/2/4/8/16

32/64/256

кǃл䇑ᮠ

кл䇑ᮠ
6 6 3

վ࣏㙇ᇊᰦಘ

LPTIM0 16ս
1/2/4/8/16

32/64/256
к䇑ᮠ ᰐ ᰐ ᰐ

LPTIM1 16ս
1/2/4/8/16

32/64/256
к䇑ᮠ ᰐ ᰐ ᰐ

ਟ㕆〻䇑ᮠ䱥

ࡇ
PCA 16ս 2/4/8/16/32 к䇑ᮠ 5 5 ᰐ

儈㓗ᇊᰦಘ TIM4 16ս 1/2/4/8/16

64/256/1024

кǃл䇑ᮠ

кл䇑ᮠ
2 2 1
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ᇊᰦಘ㊫ර ਽〠 սᇭ 亴࠶仁 䇑ᮠᯩੁ PWM ᦅ㧧 ӂ㺕䗃ࠪ

儈㓗ᇊᰦಘ

TIM5 16ս 1/2/4/8/16

64/256/1024

кǃл䇑ᮠ

кл䇑ᮠ
2 2 1

TIM6 16ս 1/2/4/8/16

64/256/1024

кǃл䇑ᮠ

кл䇑ᮠ
2 2 1

䙊用ᇊᰦಘ特性:

● PWM⤜・䗃ࠪˈӂ㺕䗃ࠪ
● ᦅ㧧䗃ޕ
● ↫४᧗ࡦ
● ࡦ䖖᧗ࡩ
● 䗩⋯ሩ喀ǃሩ〠ѝᗳሩ喀о䶎ሩ〠ѝᗳሩ喀 PWM䗃ࠪ
● ↓Ӕ㕆⸱䇑ᮠ࣏㜭
● অ㜹ߢ⁑ᔿ
● ཆ䜘䇑ᮠ࣏㜭

TIM0/1/2࣏㜭ᆼޘ⴨਼ǄTIM0/1/2ᱟ਼↕ᇊᰦ/䇑ᮠಘ ਟ̍ԕ֌Ѫ 16ս㠚ࣘ䟽㻵䖭࣏㜭Ⲵᇊᰦ/䇑ᮠಘ ҏ̍ਟԕ֌

Ѫ 32սᰐ䟽䖭࣏㜭Ⲵᇊᰦ/䇑ᮠಘǄTIM0/1/2⇿њᇊᰦಘ䜭ާᴹ 2䐟ᦅ㧧∄䖳࣏㜭ˈਟԕ产⭏ 2䐟 PWM⤜・䗃
ࠪᡆ 1㓴 PWMӂ㺕䗃ࠪǄާᴹ↫४᧗࣏ࡦ㜭Ǆ

TIM3ᱟཊ䙊䚃Ⲵ䙊用ᇊᰦಘ,ާᴹ TIM0/1/2Ⲵᡰᴹ࣏㜭ˈਟԕ产⭏ 3㓴 PWMӂ㺕䗃ࠪᡆ 6䐟 PWM⤜・
䗃ࠪˈᴰཊ 6 䐟䗃ޕᦅ㧧Ǆާᴹ↫४᧗࣏ࡦ㜭Ǆվ࣏㙇ᇊᰦಘ: վ࣏㙇ᇊᰦಘ LPTIM ᱟᔲ↕ 16 սᇊᰦ/䇑ᮠಘˈ
൘㌫㔏ᰦ䫏ޣ䰝ਾӽ❦ਟԕ䙊䗷޵䜘վ䙏 RCᡆ㘵ཆ䜘վ䙏Ღփᥟ㦑䇑ᰦ/䇑ᮠǄ䙊䗷ѝᯝ൘վ࣏㙇⁑ᔿл୔䟂㌫
㔏Ǆ

ਟ㕆〻䇑ᮠಘ䱥ࡇ: PCA(ਟ㕆〻䇑ᮠಘ䱥ࡇ Programmable Counter Array) ᭟ᤱᴰཊ 5 њ 16 սⲴᦅ㧧/∄
䖳⁑ඇǄ䈕ᇊᰦ/䇑ᮠಘਟ用֌Ѫањ䙊用Ⲵᰦ䫏䇑ᮠ/һԦ䇑ᮠಘⲴᦅ㧧/∄䖳࣏㜭ǄPCAⲴ⇿њ⁑ඇ䜭ਟԕ䘋㹼
⤜・㕆〻ˈԕᨀ׋䗃ޕᦅ᥹ˈ䗃ࠪ∄䖳ᡆ㜹ߢᇭᓖ䈳ࡦǄਖཆ⁑ඇ 4 ᴹ仍ཆⲴⴻ䰘⤇ᇊᰦಘ⁑ᔿǄ儈㓗ᇊᰦಘ
Advanced Timerवਜ਼йњᇊᰦಘ TIM4/5/6ǄTIM4/5/6ᱟ࣏㜭⴨਼Ⲵ儈性㜭䇑ᮠಘˈਟ用Ҿ䇑ᮠ产⭏н਼ᖒᔿⲴ
ᰦ䫏⌒ᖒˈ1њᇊᰦಘਟԕ产⭏ӂ㺕Ⲵаሩ PWMᡆ㘵⤜・Ⲵ 2䐟 PWM䗃ࠪˈਟԕᦅ㧧ཆ⭼䗃ޕ䘋㹼㜹ߢᇭᓖ
ᡆઘᵏ⍻䟿Ǆ

Advanced TimerสᵜⲴ࣏㜭৺特性:

● สᵜ࣏㜭
– 䙂࣐ǃ䙂߿䇑ᮠᯩੁ
– 䖟Ԧ਼↕
– ⺜Ԧ਼↕
– 㕃ᆈ࣏㜭
– ↓Ӕ㕆⸱䇑ᮠ
– 䙊用 PWM䗃ࠪ
– ࡦᣔᵪ؍
– AOSޣ㚄ࣘ֌
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● ѝᯝ㊫ර
– 䇑ᮠ∄䖳३䝽ѝᯝ
– 䇑ᮠઘᵏ३䝽ѝᯝ
– ↫४ᰦ䰤䭉䈟ѝᯝ

1.3.12 䎻低功耗㜿ߨ计数器 PCNT
PCNT˄Pulse Counter˅⁑ඇ用ԕሩཆ䜘㜹ߢ䘋㹼䇑ᮠˈ᭟ᤱঅ䐟ԕ৺ৼ䐟˄↓Ӕ㕆⸱о䶎Ӕ৹㕆⸱˅㜹ߢǄ

ᆳਟԕ൘վ࣏㙇Ձⵐ⁑ᔿлᰐ䴰䖟Ԧ৲о䘋㹼䇑ᮠǄ㜹ߢ䇑ᮠಘ特性˖

● ᭟ᤱ䟽䖭࣏㜭Ⲵ 16 bit䇑ᮠಘ
● অ䙊䚃㜹ߢ䇑ᮠ
● ৼ䙊䚃䶎Ӕ㜹ߢ䇑ᮠ
● ৼ䙊䚃↓Ӕ㜹ߢ䇑ᮠˈнཡ⸱
● 䇑ᮠⓒࠪѝᯝ߿/࣐
● 㜹ߢ䎵ᰦѝᯝ
● 4⿽䀓⸱䭉䈟ѝᯝˈ䶎Ӕ㜹ߢ⁑ᔿ
● 1⿽ᯩੁ᭩ਈѝᯝˈ↓Ӕ㜹ߢ⁑ᔿ
● ཊ㓗㜹ߢᇭᓖ└⌒
● 䗃ޕ㜹ߢᶱ性ਟ䝽㖞
● ᭟ᤱվ࣏㙇⁑ᔿ䇑ᮠ
● ᭟ᤱ୔䟂վ࣏㙇⁑ᔿл MCU
● 䰤䐍нሿҾ⋯ߢ᭟ᤱԫ᜿㜹/࣐ 1њ䇑ᮠᰦ䫏ઘᵏ
● ާ༷վ࣏㙇⁑ᔿл㠚ࣘᇊᰦ୔䟂࣏㜭ˈᴰབྷᇊᰦ䗮 1024。

1.3.13 ⵁ䰞⤍WDT
WDT˄Watch Dog Timer˅ᱟањਟ䝽㖞Ⲵ 20սᇊᰦಘˈ൘ MCUᔲᑨⲴᛵߥлᨀ׋༽ս˗޵ᔪ 10KHzվ

䙏ᰦ䫏䗃ޕ֌Ѫ䇑ᮠಘᰦ䫏Ǆ䈳䈅⁑ᔿлˈਟ䘹ᤙᲲڌᡆ㔗㔝䘀㹼˗ਚᴹޕ߉特ᇊᒿࡇ᡽㜭䟽੟WDTǄ

1.3.14 䙐用ᔸ↛᭬ਇ器 UART0∼UART3
4䐟䙊用ᔲ↕᭦ਁಘ˄Universal Asynchronous Receiver/Transmitter˅̍ UART0∼UART3Ǆ䙊用 UARTสᵜ

˖㜭࣏

● ॺৼᐕ઼ޘৼᐕՐ䗃
● 8/9-BitՐ䗃ᮠᦞ䮯ᓖ
● ⺜Ԧཷڦṑ傼
● 1/1.5/2-Bitڌ→ս
● ഋ⿽н਼Ր䗃⁑ᔿ
● 16-Bit⌒特⦷䇑ᮠಘ
● ཊᵪ䙊䇟
● ⺜Ԧൠ൰䇶࡛
● DMAC⺜ԦՐ䗃ᨑ᡻
● ⺜Ԧ⍱᧗
● ᭟ᤱঅ㓯⁑ᔿ
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1.3.15 低功耗ᔸ↛᭬ਇ器 LPUART0∼LPUART1
2䐟վ࣏㙇⁑ᔿлਟԕᐕ֌Ⲵᔲ↕᭦ਁಘ˄Low Power Universal Asynchronous Receiver/Transmitter˅̍

LPUART0/LPUART1Ǆ

LPUARTะᵢ功能φ
● Ր䗃ᰦ䫏 SCLK˄SCLKਟ䘹ᤙ XTLǃRCLԕ৺ PCLK˅
● ㌫㔏վ࣏㙇⁑ᔿл᭦ਁᮠᦞ
● ॺৼᐕ઼ޘৼᐕՐ䗃
● 8/9-BitՐ䗃ᮠᦞ䮯ᓖ
● ⺜Ԧཷڦṑ傼
● 1/1.5/2-Bitڌ→ս
● ഋ⿽н਼Ր䗃⁑ᔿ
● 16-Bit⌒特⦷䇑ᮠಘ
● ཊᵪ䙊䇟
● ⺜Ԧൠ൰䇶࡛
● DMAC⺜ԦՐ䗃ᨑ᡻
● ⺜Ԧ⍱᧗
● ᭟ᤱঅ㓯⁑ᔿ

1.3.16 ੂ↛Ѩ㺂接口 SPI
1䐟਼↕Ѣ㹼᧕ਓ˄Serial Peripheral Interface˅

SPIสᵜ特性˖

● 䙊䗷㕆〻ਟԕ䝽㖞Ѫѫᵪᡆ㘵Ӿᵪ
● ഋ㓯Ր䗃ᯩᔿˈޘৼᐕ䙊信
● ѫᵪ⁑ᔿ 7⿽⌒特⦷ਟ䝽㖞
● ѫᵪ⁑ᔿᴰབྷ⌒特⦷Ѫ 1/2㌫㔏ᰦ䫏
● Ӿᵪ⁑ᔿᴰབྷ⌒特⦷Ѫ 1/4㌫㔏ᰦ䫏
● ਟ䝽㖞ⲴѢ㹼ᰦ䫏ᶱ性઼⴨ս
● ᭟ᤱѝᯝ
● 8սᮠᦞՐ䗃ˈݸՐ䗃儈սਾվս
● ᭟ᤱ DMA䖟Ԧ/⺜Ԧ䇯䰞

1.3.17 I2Cᙱ线
2䐟 I2Cˈ䟷用Ѣ㹼਼↕ᰦ䫏ˈਟᇎ⧠䇮༷ѻ䰤ԕн਼Ⲵ䙏⦷Ր䗃ᮠᦞǄ

I2Cสᵜ特性˖

● ᭟ᤱѫᵪਁ䘱/᧕᭦ˈӾᵪਁ䘱/᧕᭦ഋ⿽ᐕ֌⁑ᔿ
● ᭟ᤱḷ߶ (100Kbps) /ᘛ䙏 (400Kbps) /儈䙏 (1Mbps)й⿽ᐕ֌䙏⦷
● ᭟ᤱ 7սራ൰࣏㜭
● ᭟ᤱಚ༠䗷└࣏㜭
● ᭟ᤱᒯ᫝ൠ൰
● ᭟ᤱѝᯝ⣦ᘱḕ䈒࣏㜭
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1.3.18 㴸呙器 Buzzer
4 њ䙊用ᇊᰦಘо 1 њվ࣏㙇ᇊᰦಘ࣏㜭༽用䗃ࠪѪ Buzzer ᨀ׋ਟ㕆〻傡ࣘ仁⦷Ǆ䈕㴲呓ಘㄟਓਟᨀ׋

18mAⲴ sink⭥⍱ˈӂ㺕䗃ࠪˈн䴰㾱仍ཆⲴйᶱ㇑Ǆ

1.3.19 ᰬ䫕ṗ߼电路

䜘޵߶ᔪᰦ䫏ṑ߶⭥䐟ˈਟԕ䙊䗷ཆ䜘㋮߶ⲴᲦᥟᰦ䫏ṑ޵ RCᰦ䫏ˈӖਟ֯用޵䜘 RCᰦ䫏৫Ự傼ཆ䜘Ღ
ᥟᰦ䫏ᱟ੖ᐕ֌↓ᑨǄ

ᰦ䫏ṑ߶สᵜ特性˖

● ṑ߶⁑ᔿ
● ⴁ⍻⁑ᔿ
● 32ս৲㘳ᰦ䫏䇑ᮠಘਟ࣐䖭٬ࡍ
● 32սᖵṑ߶ᰦ䫏䇑ᮠಘਟ䝽㖞ⓒࠪ٬
● 6⿽৲㘳ᰦ䫏Ⓚ
● 5⿽ᖵṑ߶ᰦ䫏Ⓚ
● ᭟ᤱѝᯝᯩᔿ

1.3.20 ୥ж䇼ࡡ号 UID
⇿仇㣟⡷ࠪল༷ާࡽୟаⲴ 10 ᆇ㢲䇮༷ḷ䇶ਧˈवᤜ wafer lot 信息ˈԕ৺㣟⡷඀ḷ信息ㅹǄUID ൠ൰Ѫ˖

0x00100E74 - 0x00100E7DǄ

1.3.21 CRC16/32⺢Ԭᗠ⧥ߍ֏ṗ僂码
CRC16ㅖਸ ISO/IEC13239ѝ㔉ࠪⲴཊ亩ᔿ X16 + X12 + X5 + 1ǄCRC32ㅖਸ ISO/IEC13239ѝ㔉ࠪⲴཊ亩

ᔿ x32+x26+x23+x22+x16+x12+x11+x10+x8 +x7 +x5 +x4+x2 +x+1Ǆ

1.3.22 AES⺢Ԭࣖᇼ
AES˄The Advanced Encryption Standard˅ᱟ㖾ഭഭᇦḷ߶ᢰᵟ⹄ウᡰ˄NIST˅൘ 2000ᒤ 10ᴸ 2ᰕ↓ᔿ

ᇓᐳⲴᯠⲴᮠᦞ࣐ᇶḷ߶ǄAESⲴ࠶㓴䮯ᓖപᇊѪ 128սˈ㘼ᇶ䫕䮯ᓖ᭟ᤱ 128/192/256Ǆ

1.3.23 TRNGⵕ䳅ᵰ数ਇ⭕器
TRNGᱟањⵏ䲿ᵪᮠਁ⭏ಘˈ用ᶕ产⭏ⵏ䲿ᵪᮠǄ

1.3.24 12 Bit SARADC
অ䈳нཡ⸱Ⲵ 12 ս䙀⅑䙬䘁ර⁑ᮠ䖜ᦒಘˈ൘ 24M ADC ᰦ䫏лᐕ֌ᰦˈ䟷ṧ⦷䗮ࡠ 1MspsǄ৲㘳⭥঻ਟ

䘹ᤙ⡷޵㋮߶⭥঻˄1.5vᡆ 2.5v˅ᡆӾཆ䜘䗃ޕᡆ⭥Ⓚ⭥঻Ǆ24њ䗃ޕ䙊䚃ˈवᤜ 20䐟ཆ䜘㇑㝊䗃ޕǃ1䐟޵
䜘⑙ᓖՐᝏಘ⭥঻ǃ1䐟 1/3⭥Ⓚ⭥঻ǃ1䐟޵ᔪ BGR 1.2V⭥঻ǃDAC޵䜘䗃ࠪǄ޵ᔪਟ䝽㖞Ⲵ䗃ޕ信ਧ᭮བྷ
ಘԕỰ⍻ᕡ信ਧǄ

SAR ADCสᵜ特性˖

● 12ս䖜ᦒ㋮ᓖ˗
● 1Msps䖜ᦒ䙏ᓖ
● 24њ䗃ޕ䙊䚃 व̍ᤜ 20䐟ཆ䜘㇑㝊䗃ޕǃ1䐟޵䜘⑙ᓖՐᝏಘ⭥঻ǃ1䐟 1/3AVDD⭥঻ǃ1䐟޵ᔪ BGR
1.2V⭥঻ǃDAC޵䜘䗃ࠪ˗
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● 4⿽৲㘳Ⓚ˖AVDD⭥঻ǃExRefᕅ㝊ǃ޵㖞 1.5v৲㘳⭥঻ǃ޵㖞 2.5v৲㘳⭥঻˗
● ADCⲴ⭥঻䗃ޕ㤳ത˖0∼Vref˗
● 4⿽䖜ᦒ⁑ᔿ˖অ⅑䖜ᦒǃ亪ᒿᢛ᧿䘎㔝䖜ᦒǃᨂ䱏ᢛ᧿䘎㔝䖜ᦒǃ䘎㔝䖜ᦒ㍟࣐˗
● 䗃ޕ䙊䚃⭥঻䰸٬ⴁ⍻˗
● ˗㖞信ਧ᭮བྷಘˈਟ䖜ᦒ儈䱫信ਧ޵
● ᭟ᤱ⡷޵ཆ䇮㠚ࣘ䀖ਁ ADC䖜ᦒˈᴹ᭸䱽վ㣟⡷࣏㙇ᒦᨀ儈䖜ᦒⲴᇎᰦ性Ǆ

1.3.25 12 Bit DAC
1䙊䚃 12bit 500Ksps DAC,ਟԕ䘋㹼ᮠ⁑䖜ᦒǄ

1.3.26 电ু∊䖹器 VC
ᔪ޵ 3 䐟 VCˈ㣟⡷㇑㝊⭥঻ⴁ⍻/∄䖳⭥䐟Ǆ16 њਟ䝽㖞Ⲵ↓ཆ䜘䗃ޕ䙊䚃ˈ11 њਟ䝽㖞Ⲵ䍏ཆ䜘䗃ޕ䙊

䚃 5̠њ޵䜘䍏䗃ޕ䙊䚃ˈवᤜ 1䐟޵䜘⑙ᓖՐᝏಘ⭥঻ǃ1䐟޵ᔪ BGR 2.5V৲㘳⭥঻ǃ1䐟޵ᔪ BGR 1.2V⭥
঻ǃ1䐟 64䱦⭥䱫࠶঻ǄVC䗃ࠪਟ׋䙊用ᇊᰦಘ TIM0/1/2/3ˈվ࣏㙇ᇊᰦಘ LPTIMоਟ㕆〻䇑ᮠ䱥ࡇ PCAᦅ
㧧ǃ䰘᧗ǃཆ䜘䇑ᮠᰦ䫏֯用Ǆਟṩᦞкॷ/л䱽䗩⋯产⭏ᔲ↕ѝᯝ Ӿ̍վ࣏㙇⁑ᔿл୔䟂 MCUǄਟ䝽㖞Ⲵ䖟Ԧ䱢
ᣆ࣏㜭Ǆ

1.3.27 低电ুỶ⎁器 LVD
ሩ㣟⡷⭥Ⓚ⭥঻ᡆ㣟⡷㇑㝊⭥঻䘋㹼Ự⍻Ǆ16ẓ⭥঻ⴁ⍻٬˄1.8v ∼ 3.3v Ǆ˅ਟṩᦞкॷ/л䱽䗩⋯产⭏ᔲ↕

ѝᯝᡆ༽սǄާᴹ⺜Ԧ䘏┎⭥䐟઼ਟ䝽㖞Ⲵ䖟Ԧ䱢ᣆ࣏㜭Ǆ

LVDสᵜ特性˖

● 4䐟ⴁ⍻ⓀˈAVDDǃPC13ǃPB08ǃPB07˗
● 16䱦䰸٬⭥঻ˈ1.8V∼3.3Vਟ䘹˗
● 8⿽䀖ਁᶑԦˈ儈⭥ᒣǃкॷ⋯ǃл䱽⋯㓴ਸ˗
● 2⿽䀖ਁ㔃᷌ˈ༽սǃѝᯝ˗
● 8䱦└⌒䝽㖞ˈ䱢→䈟䀖ਁ˗
● ާ༷䘏┎࣏㜭ˈᕪ࣋ᣇᒢᢠǄ

1.3.28 䘆᭴ OPA
OPAਟԕ⚥⍫䝽㖞 䘲̍用Ҿㆰ᱃└⌒ಘ઼⭥঻䐏䲿ಘ应用Ǆਟԕ֌Ѫ DAC䗃ࠪ㕃ᆈಘ֯用,ҏਟԕ䝽㖞Ѫ䘀

᭮֯用Ǆ

1.3.29 LCD傧ࣞ
LCD᧗ࡦಘᱟаⅮ䘲用Ҿঅ㢢ᰐⓀ⏢Ღᱮ⽪ಘ˄ LCD Ⲵ˅ᮠᆇ᧗ࡦಘ/傡ࣘಘˈD ཊާᴹ 4њޜ用ㄟᆀ˄ COM˅

઼ 35њ४⇥ㄟᆀ˄SEG˅̍ 用ԕ傡ࣘ 140 (4x35)њ LCDമݳۿ㍐Ǆ

ਟԕ䘹ᤙ⭥ᇩ࠶঻ᡆ⭥䱫࠶঻ˈ᭟ᤱ޵䜘⭥䱫࠶঻Ǆ޵䜘⭥䱫࠶঻ਟԕ䈳㢲ሩ∄ᓖǄ᭟ᤱ DMA ⺜ԦᮠᦞՐ
䗃Ǆ

LCDสᵜ特性˖

● 儈ᓖ⚥⍫Ⲵᑗ䙏⦷᧗ࡦǄ
● ᭟ᤱ䶉ᘱǃ1/2ǃ1/3ǃ1/4ǃ1/6઼ 1/8ঐオ∄Ǆ
● ᭟ᤱ 1/2ǃ1/3ٿ㖞Ǆ

©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.
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● ཊ䗮 16њᇴᆈಘⲴ LCDᮠᦞ RAMǄ
● ཊ䗮 16њᇴᆈಘⲴ LCDᮠᦞ RAMǄ
● 3⿽傡ࣘ⌒ᖒ⭏ᡀᯩᔿ

– ঻ᯩᔿ࠶঻ˈཆ䜘⭥ᇩ࠶঻ǃཆ䜘⭥䱫࠶䜘⭥䱫޵
– ਟ䙊䗷䖟Ԧ䝽㖞޵䜘⭥䱫࠶঻ᯩᔿⲴ࣏㙇ˈӾ㘼३䝽 LCD䶒ᶯᡰ䴰Ⲵ⭥ᇩ⭥㦧

● ᭟ᤱվ࣏㙇⁑ᔿ˖LCD᧗ࡦಘਟ൘ ActiveǃSleepǃDeepSleep⁑ᔿл䘋㹼ᱮ⽪Ǆ
● ਟ䝽㖞ᑗѝᯝǄ
● ᭟ᤱ LCD䰚⛱࣏㜭фਟ䝽㖞ཊ⿽䰚⛱仁⦷
● ᵚ֯用Ⲵ LCD४⇥઼ޡޜᕅ㝊ਟ䝽㖞Ѫᮠᆇᡆ⁑ᤏ࣏㜭Ǆ

1.3.30 ᎂޛ式调䈋系㔕

፼ޕᔿ䈳䈅䀓ᯩߣṸˈᨀ࣏ޘ׋㜭Ⲵᇎᰦ䈳䈅ಘˈ䝽ਸḷ߶ᡀ⟏Ⲵ Keil/IARㅹ䈳䈅ᔰਁ䖟ԦǄ᭟ᤱ 4њ⺜ᯝ
⛩ԕ৺ཊњ䖟ᯝ⛩Ǆ

1.3.31 ൞线编程⁗式

᭟ᤱ൘㓯㕆〻ˈሶ BOOT0˄PF11˅㇑㝊᧕儈⭥ᒣণਟ䘋ޕ ISP ൘㓯✗ᖅ⁑ᔿǄBOOT0 ㇑㝊᧕վ⭥ᒣ䘋ޕ
用ᡧ⁑ᔿǄ

1.3.32 儎ᆿޞᙝ

㜭Ⲵᇎᰦ䈳䈅ಘǄ࣏ޘ׋Ṹˈᨀᯩߣᔿ䈳䈅䀓ޕᇶර፼࣐
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1.4 䇘䍣信息

1.4.1 㿺格䈪᱄

㺘 4: ZSL420/ZSL421ࡇ产品࣏㜭઼ཆ䇮䝽㖞

ཆത᧕ਓ

产品රਧ
ZSL420 ZSL421

Ṩо㌫㔏޵ 32ս ARM® Cortex®-M0+༴⨶ಘ
䰚ᆈ - Kᆇ㢲 256
SRAM - Kᆇ㢲 32

GPIOㄟਓ˄䙊䚃ᮠ˅ 45

ᇊᰦಘ

䙊用 16սᇊᰦಘ 4њ
վ࣏㙇 16սᇊᰦಘ 2њ
儈㓗 16սᇊᰦಘ 3њ

ਟ㕆〻 16սᇊᰦಘ PCA 1њ
䎵վ࣏㙇㜹ߢ䇑ᮠಘ

PCNT
1њ

ਟ㕆〻 20սⴻ䰘⤇ᇊᰦ
ಘ

1њ

⺜Ԧ RTCᇊᰦಘ 1њ

䙊䇟᧕ਓ

UART 4њ
LPUART 2њ

I2C 2њ
SPI 1њ

⁑ᤏ

ADC 12bit 1њ
DAC 12bit 1њ

OPA 1њ
Vcomp 3њ
LVD ᭟ᤱ

LVR ᭟ᤱ

ᰐ㓯

ᐕ֌仁⇥ 470∼510MHz
䈳ᯩࡦᔿ Loraˈ(G)FSK

ᱟ੖䳶ᡀ 32Mᰦ䫏⭥䐟 ᱟ ੖

ᱟ੖䳶ᡀ RF३䝽઼└⌒
⭥䐟

ᱟ

ᴰབྷਁሴ࣏⦷ 21dBm
ިර᧕᭦⚥᭿ᓖ -125dBm@5.4kbps -125dBm@5.4kbpsˈ

-148 dBm@24bps
Ձⵐ⭥⍱ 0.4uA
᧕᭦⭥⍱ 4.3mA 5.8mA

ަԆ࣏㜭

⺜Ԧ࣐ᇶ AES-128/192/256
⺜Ԧ CRC CRC-16/32

©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.
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ཆത᧕ਓ

产品රਧ
ZSL420 ZSL421

⺜Ԧ RTC ᭟ᤱ

ⵏ䲿ᵪᮠਁ⭏ಘ ᭟ᤱ

CPUᴰ儈ᐕ֌仁⦷ 48 MHz
ᐕ֌⭥঻ 1.8V ∼ 3.7V
ᐕ֌⑙ᓖ -40◦C ∼ +85◦C
ሱ㻵 LGA68

1.4.2 䇘䍣信息

ZSL420/ZSL421Ⲵᆼᮤ产品රਧ信息㿱㺘 5ᡰ⽪Ǆ

㺘 5: 䘹ර㺘

产品රਧ Ṩ޵ ⭥঻˄V˅
ᐕ֌⑙ᓖ

˄◦C˅
ሱ㻵ᖒᔿ व㻵ᯩᔿ MPQ MOQ MSL

ZSL420 M0+ 1.8V∼3.7V -40∼+85 LGA68
TRAYव㻵

(仇/ⴈ)
168 168 5

ZSL421 M0+ 1.8V∼3.7V -40∼+85 LGA68
TRAYव㻵

(仇/ⴈ)
168 168 5

䈕㣟⡷Ⲵભ਽㿴ྲࡉമ 1ᡰ⽪Ǆ

ZSL 42

Z: ZLG

42����� 

x

L: LORA

0：集成无线收发器32M时钟电路

1：无集成无线收发器32M时钟电路S:  SIP

图 1. ZSL420/ZSL421型号命名
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2 引脚功能

2.1 引脚分布

ᵜ产品ᨀ׋ LGA68ሱ㻵ᖒᔿǄ

022928

图 2. ZSL420引脚分布

©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.
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022928

图 3. ZSL421引脚分布

2.2 引脚䈪᱄

㺘 6: ᕅ㝊ᇊѹ

ᕅ㝊㕆⸱ ᕅ㝊਽〠
㊫ර
(1)

ѫ࣏㜭 ⁑ᤏ࣏㜭 ༷⌘

1(ZSL420) NC - - -
䈧؍ᤱ↔ᕅ㝊ᛜ

オ

1(ZSL421) XTB_RF I ᰐ㓯᭦ਁಘཆ䜘ᰐⓀᲦփ䗃ޕㄟ -
᧕ᰐⓀᲦփа

ㄟˈྲ᷌֯用ᴹ

ⓀᲦփ؍ᤱᛜオ

2 PC8 I/O
PCA_CH2/TIM6_CHA/TIM2_
ETR/LPTIM1_TOG/UART3_CTS

SEG2 -

3 PC9 I/O
PCA_CH3/ TIM4_CHB

/TIM1_ETR/ LPTIM1_TOGN/
UART3_RTS

SEG1 -

©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.
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ᕅ㝊㕆⸱ ᕅ㝊਽〠
㊫ර
(1)

ѫ࣏㜭 ⁑ᤏ࣏㜭 ༷⌘

4(ZSL420) NC - - -
䈧؍ᤱ↔ᕅ㝊ᛜ

オ

4(ZSL421) PWR_TCXO O ᴹⓀᲦփ׋⭥ᕅ㝊 -
֯用ᴹⓀᲦփ䈧

䘎᧕ࡠᴹⓀᲦփ

ㄟ⭥׋

5 GND S - - -

6 DC_VREG - 䜘޵ DC-DC׋⭥ᕅ㝊 -

䝽㖞ᰐ㓯᭦ਁಘ

Ѫ DC-DCо
LDO㓴ਸ׋⭥
ᰦˈ䴰ሶ↔ᕅ㝊

᧕ࡠཆ䜘 15uH
⭥ᝏ

7 GND S - - -

8 DC_SW - 䜘޵ DC-DCᕅ㝊 -

䝽㖞ᰐ㓯᭦ਁಘ

Ѫ DC-DCо
LDO㓴ਸ׋⭥
ᰦˈ䴰ሶ↔ᕅ㝊

᧕ࡠཆ䜘 15uH
⭥ᝏ

9 VDD_RF1 S ᰐ㓯᭦ਁಘ׋⭥ᕅ㝊 1 - -

10 PF7 I/O
I2C1_SDA/ LPUART1_RTS/

UART0_RTS
- -

11 PA8 I/O
UART0_TXD/ TIM3_CH0A/
TIM1_GATE/ TIM4_CHA/

TIM3_BK
SEG0 -

12 PA9 I/O
UART0_TXD /TIM3_CH1A
/TIM0_BK/ I2C0_SCL/
HCLK_OUT/ TIM5_CHA

SEG1 -

13 PA10 I/O

UART0_RXD/ TIM3_CH2A/
TIM2_BK /I2C0_SDA

/TIM2_GATE/ PCLK_OUT/
TIM6_CHA

COM1 -

14 PA11 I/O
UART0_CTS /TIM3_GATE
/I2C1_SCL/ VC0_OUT/

TIM4_CHB
COM2 -

15 PA12 I/O
UART0_RTS/ TIM3_ETR/
I2C1_SDA/ VC1_OUT/

PCNT_S0
COM3 -

16 VDD S - - -

17 GND S - - -

©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.
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ᕅ㝊㕆⸱ ᕅ㝊਽〠
㊫ර
(1)

ѫ࣏㜭 ⁑ᤏ࣏㜭 ༷⌘

18 PA13 I/O

IR_OUT/ UART0_RXD/
LVD_OUT/ TIM3_ETR
/RTC_1HZ/ PCNT_S1/
VC2_OUT/SWDIO

- -

19 PA14 I/O

UART1_TXD /UART0_TXD
/TIM3_CH2A /LVD_OUT/
RCH_OUT RCL_OUT
/PLL_OUT/SWCLK

- -

20 PA4 I/O
UART1_TXD /PCA_CH4/
TIM2_ETR/ TIM5_CHA/
LVD_OUT/ TIM3_CH2B

AIN4 /VC0_INP8
/VC0_INN4/
VC1_INP4
/DAC0_OUT/
OP3_OUT/
SEG19

-

21 PD2 I/O
PCA_ECI/ LPUART0_RTS/

TIM1_ETR
COM7/SEG36 -

22 PB3 I/O
TIM0_CHB /TIM1_GATE/

TIM3_CH0A /LPTIM0_GATE
/XTL_OUT/ XTH_OUT

VC1_INN9
SEG35/VLCDH

-

23 PB4 I/O
PCA_CH0 /TIM2_BK/

UART0_CTS /TIM2_GATE
/TIM3_CH0B/ LPTIM0_ETR

VC0_INP12/
VC1_INP12/
SEG34/VLCD3

-

24 PB5 I/O
TIM1_BK /PCA_CH1/

LPTIM0_GATE/ PCNT_S0/
UART0_RTS

VC0_INP13/
SEG33/VLCD2

-

25 PB6 I/O

I2C0_SCL /UART0_TXD/
TIM1_CHB/ TIM0_CHA/

LPTIM0_ETR/ TIM3_CH0A/
LPTIM0_TOG /

VC0_INP14/
VC1_INP14/
SEG32/VLCD1

-

26 PB7 I/O

I2C0_SDA /UART0_RXD
/TIM2_CHB/ LPUART1_CTS/
TIM0_CHB/ LPTIM0_TOGN

/PCNT_S1

VC1_INP15/
LVD2/ SEG31

-

27 PF11 I/O BOOT0 SEG30 -

28 PB8 I/O
I2C0_SCL /TIM1_CHA

/TIM2_CHA/ TIM0_GATE/
TIM3_CH2A/ UART0_TXD

LVD1/ SEG29 -

29 PB9 I/O
I2C0_SDA /IR_OUT/ SPI1_CS/

TIM2_CHA/ TIM2_CHB/
UART0_RXD

SEG28 -

©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.
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ᕅ㝊㕆⸱ ᕅ㝊਽〠
㊫ර
(1)

ѫ࣏㜭 ⁑ᤏ࣏㜭 ༷⌘

30 GND S - - -

31 VDD S - - -

32 V_CORE - - -
MCU޵Ṩ⭥঻ˈ
ਟཆ᧕৫㙖⭥ᇩ

33 PC13 I/O RTC_1HZ TIM3_CH1B LVD0 -

34 PC14 I/O - XTLI
MCUཆ䜘վ䙏
Ღᥟᕅ㝊

35 PC15 I/O - XTLO
MCUཆ䜘վ䙏
Ღᥟᕅ㝊

36 PF0 I/O I2C0_SDA UART1_TXD XTHI
MCUཆ䜘儈䙏
Ღᥟᕅ㝊

37 PF1 I/O
I2C0_SCL/ TIM4_CHB/

UART1_RXD
XTLI

MCUཆ䜘儈䙏
Ღᥟᕅ㝊

38 NRST I - - MCU༽սᕅ㝊

39 PC0 I/O
LPTIM0_GATE /PCNT_S0/
UART1_CTS/ UART2_RTS

AIN10
/VC0_INP0/
VC1_INN0/
SEG27

-

40 AVSS S - - -

41 AVDD S - - -

42 PC2 I/O
SPI1_MISO/ LPTIM0_TOGN
/PCNT_S1/ UART2_RXD

AIN12/
VC0_INP2/
VC1_INN2/
SEG25

-

43 PC3 I/O
SPI1_MOSI/LPTIM0_ETR

/LPTIM0_TOGN/ PCNT_S1FO/
UART2_TXD

AIN13/
VC0_INP3/
VC1_INN3/
SEG24

-

44 PC1 I/O
LPTIM0_TOG/ TIM5_CHB/
UART1_RTS/ PCNT_S0FO/

UART2_CTS

AIN11
/VC0_INP1
/VC1_INN1/
SEG26

-

45 PA0 I/O

UART1_CTS /LPUART1_TXD
/TIM0_ETR/

VC0_OUT/TIM1_CHA/
TIM3_ETR/ TIM0_CHA

AIN0/
VC0_INP4/
VC0_INN0/
VC1_INP0/
VC1_INN4/
SEG23

-
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ᕅ㝊㕆⸱ ᕅ㝊਽〠
㊫ර
(1)

ѫ࣏㜭 ⁑ᤏ࣏㜭 ༷⌘

46 PA1 I/O

UART1_RTS/ LPUART1_RXD
/TIM0_CHB/ TIM1_ETR
/TIM1_CHB/ HCLK_OUT/

SPI1_MOSI

AIN1/
VC0_INP5/
VC0_INN1
/VC1_INP1
/VC1_INN5/
SEG22

-

47 GND S - - -

48 RFIO I/O - -
ሴ仁信ਧ䗃઼ࠪ

䗃ޕᕅ㝊

49 GND S - - -

50 GND S - - -

51 PA2 I/O

UART1_TXD /TIM0_CHA
/VC1_OUT /TIM1_CHA
/TIM2_CHA/ PCLK_OUT

/SPI1_MISO

AIN2
/VC0_INP6/
VC0_INN2
/VC1_INP2/
SEG21

-

52 PA3 I/O

UART1_RXD /TIM0_GATE
/TIM1_CHB TIM2_CHB/
SPI1_CS/ TIM3_CH1A

/TIM5_CHA

AIN3 /VC0_INP7
/VC0_INN3/
VC1_INP3/
SEG20

-

53 PC4 I/O
LPUART0_TXD/ TIM2_ETR/

IR_OUT/ VC2_OUT

AIN14/
VC0_INN8/
OP3_OUT4/
SEG15

-

54 PC5 I/O
LPUART0_RXD /TIM6_CHB/

PCA_CH4

AIN15/
VC0_INN9/
OP3_INN/
SEG14

-

55 PB0 I/O

PCA_CH2/ TIM3_CH1B/
LPUART0_TXD/ TIM5_CHB/

RCH_OUT/ RCL_OUT/
PLL_OUT

AIN8
/VC0_INN10/
VC1_INN6/
OP3_INP/
SEG13

-

56 PB1 I/O

PCA_CH3 /PCLK_OUT
/TIM3_CH2B/ TIM6_CHB/
LPUART0_RTS/ VC2_OUT/

TCLK_OUT

AIN9/EXVREF
/VC1_INP6/
VC1_INN7/
VC2_INP1/
VC2_INN1/
SEG12

-
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ᕅ㝊㕆⸱ ᕅ㝊਽〠
㊫ර
(1)

ѫ࣏㜭 ⁑ᤏ࣏㜭 ༷⌘

57 PB2 I/O
LPTIM0_TOG/ PCA_ECI

/LPUART1_TXD /TIM4_CHA
/TIM1_BK /TIM0_BK /TIM2_BK

AIN16/
VC1_INP7/
VC1_INN8/
SEG11

-

58 PB10 I/O

I2C1_SCL/ SPI1_SCK
/TIM1_CHA/ LPUART0_TXD/
TIM3_CH1A /LPUART1_RTS/

UART1_RTS

AIN17/
VC1_INP8/
SEG10

-

59 PB11 I/O

I2C1_SDA /TIM1_CHB/
LPUART0_RXD/ TIM2_GATE/
TIM6_CHA /LPUART1_CTS/

UART1_CTS

AIN18/
VC2_INP8/
VC2_INN4/

SEG9

-

60 PB12 I/O
SPI1_CS /TIM3_BK/

LPUART0_TXD/ TIM0_BK
/LPUART0_RTS /TIM6_CHA

AIN19/
VC1_INP9
/SEG8

-

61 PB13 I/O

SPI1_SCK /I2C1_SCL
/TIM3_CH0B/ LPUART0_CTS/

TIM1_CHA /TIM1_GATE/
TIM6_CHB

AIN20/
VC1_INP10

SEG7
-

62 GND S - - -

63 VDD_RF2 S ᰐ㓯᭦ਁಘ׋⭥ᕅ㝊 2 -

64 PB14 I/O

SPI1_MISO /I2C1_SDA/
TIM3_CH1B/ TIM0_CHA

/RTC_1HZ /LPUART0_RTS
/TIM1_BK

AIN21/
VC1_INP11/
VC2_INP9/
VC2_INN5/

SEG6

-

65 PB15 I/O
SPI1_MOSI /TIM3_CH2B
/TIM0_CHB/ TIM0_GATE/

LPUART1_RXD
AIN22/ SEG5 -

66 PC6 I/O
PCA_CH0/ TIM4_CHA

/TIM2_CHA /LPTIM1_GATE/
UART3_RXD

SEG4 -

67 PC7 I/O
PCA_CH1/ TIM5_CHA

/TIM2_CHB /LPTIM1_EXT/
UART3_TXD

VC2_INP13/
VC2_INN8/

SEG3
-

68(ZSL420) NC - - - -
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ᕅ㝊㕆⸱ ᕅ㝊਽〠
㊫ර
(1)

ѫ࣏㜭 ⁑ᤏ࣏㜭 ༷⌘

68(ZSL421) XTA_RF I ᰐ㓯᭦ਁಘᰦ䫏Ⓚ䗃ޕㄟ

֯用ᰐⓀᲦփ䈧

䘎᧕ࡠᰐⓀᲦփ

䗃ࠪㄟˈ֯用ᴹ

ⓀᲦփ䈧䘎᧕ࡠ

ᴹⓀᲦփ䗃ࠪㄟ

GND1(2) S - - ᧕ൠᡆ㘵ᛜオ

GND2(2) S - - ᧕ൠᡆ㘵ᛜオ

GND3 (2) S - - ᧕ൠᡆ㘵ᛜオ

GND4 (2) S - - ᧕ൠᡆ㘵ᛜオ

1. I =䗃ޕˈO =䗃ࠪˈS =⭥ⓀˈHiZ =儈䱫Ǆ
2. 㣟⡷ 68њᕅ㝊✺ⴈབྷሿа㠤ˈ4њ䖳ሿ✺ⴈ⭥≄䘎᧕䜭ᱟ GNDˈ用ᡧਟԕᛜオᡆ㘵᧕ GNDǄ

3 功能框图
ZSL420/ZSL21Ⲵ࣏㜭Ṷമྲമ 4ᡰ⽪˖
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ARM
Cortex-M0+

Bus
Matrix

Flash
Up to 256 KB

SRAM
Up to 32 KB

AHB to APB
bridge

DMAC

SWD

NVIC
SWDIO
SWCLK

UARTx
x=0,1,2,3

GPIO PortF
PF00···PF07
PF09···PF11

UARTx_TXD
UARTx_RXD
UARTx_CTS
UARTx_RTS

LPUARTx
x=0,1

LPUARTx_TXD
LPUARTx_RXD
LPUARTx_CTS
LPUARTx_RTS

PCNT

VCx
x=0,1,2

VCx_IN0
······

VCx_IN15
VCx_OUT

DACDAC_OUT

ADC(12bit)
AIN00

······
AIN25

LVD

LVD_IN1
LVD_IN2
LVD_IN3

LVD_OUT

OPA

OPA_INN
OPA_INP

OPA_OUT0
······

OPA_OUT4

LCD
COM0···COM7
SEG00···SEG48

BGR
Vref

TempSensor

PCA

PCA_ECI
PCA_CH0
PCA_CH1
PCA_CH2
PCA_CH3
PCA_CH4

RTC RTC_1HZ

TIM3

TIM3_BK
TIM3_ETR
TIM3_GATE
TIM3_CH0A
TIM3_CH0B
TIM3_CH1A
TIM3_CH1B
TIM3_CH2A
TIM3_CH2B

TIMx
x=0,1,2

TIMx_BK
TIMx_CHA
TIMx_CHB
TIMx_ETR
TIMx_GATE

TIMx
x=4,5,6

TIMx_CHA
TIMx_CHB

LPTIMx
x=0,1

LPTIMx_EXT
LPTIMx_TOG
LPTIMx_TOGN
LPTIMx_GATE

SPIx

x=1

SPIx_CS
SPIx_SCK
SPIx_MOSI
SPIx_MISO

I2Cx
x=0,1

I2Cx_SDA
I2Cx_SCL

WDT

CLKTRIM

GPIO Portx
x=A,B,C,D,E

Px00
······

Px15

SysCtrl

AESCRC

TRNG

XTH XTHI
XTHO

XTL XTLI
XTLO

AVDD

AVSS

DVDD

RESET

LDO DVDD

DVSS

POR/BOR
PLL
RCH
RCL

@DVDD

@AVDD

@AVDD

PCNT_S0
PCNT_S1

PCNT_S0FO
PCNT_S1FO

internal bus

LoRa

@VDD_RF

图 4. ZSL420/ZSL21功能框图
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4 存储器
ᆈۘಘ᱐ྲۿമ 5ᡰ⽪˖

996751

UART0/1/LPUART0
0x4000_0000

0x4000_0400
I2C0

SPI0
0x4000_0800

0x4000_0c00
TIM0/1/2/LPTIM/WDT

CLKTRIM

---

0x4000_1000

0x4000_1400

0x4000_1800

System Ctrl

0x4000_1c00

PCA

RTC

Analog Ctrl

0x4000_2000

0x4000_2400

0x4000_2800
---

0x4000_2c00

0x4000_3000
---

TIM4

TIM5
0x4000_3400

0x4000_3800
TIM6

---
0x4000_3c00

0x4000_4000

0x4000_4400

0x4000_4800

0x4000_4c00

0x4000_5000

LPUART1

I2C1

SPI1

RNG

---

PCNT

TIM3

LCD_CTRL

0x4000_5400

0x4000_5800

0x4000_5c00

0x4000_6000

0x0000_0000

0x2000_0000

0x4000_0000

0xe000_0000

0xe010_0000

0x4002_0000

0x4000_4000

0x4000_6000

0x4002_2000

0x0004_0000

0x2000_8000

Flash Ctrl
0x4002_0000

0x4002_0400

CRC

RAM Ctrl
0x4002_0800

0x4002_0c00
PORT Ctrl 0 0x4002_1000

DMAC

AES

---

0x4002_1400

0x4002_1800

0x4002_1c00
PORT Ctrl 1

0x4002_2000

--- 0x4002_0900

---

0x4004_0000

0x4003_0000

---

---
0x4003_0400

UART2

UART3
0x4000_6400

0x4000_67FF

---

FLASH (256kByte)

SRAM (32kByte)

---

APB0

---

CM0+ Internal 

Peripheral

---

AHB

---

APB1

图 5. 存储器映像图
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5 电≊⢯ᙝ

5.1 㔓对ᴶཝ仓定ٲ

㺘ࡇ൘ಘԦкⲴ䖭㦧ྲ᷌䎵䗷Ā㔍ሩ㓴ᴰབྷ仍ᇊ٬ā࣐ (㺘 7ǃ㺘 8ǃ㺘 9)ѝ㔉ࠪⲴ٬ˈਟ㜭Պሬ㠤ಘԦ≨ѵ
性ൠᦏൿǄ䘉䟼ਚᱟ㔉ࠪ㜭᢯ਇⲴᴰབྷ䖭㦧ˈᒦн᜿ણ൘↔ᶑԦлಘԦⲴ࣏㜭性᫽֌ᰐ䈟ǄಘԦ䮯ᵏᐕ֌൘ᴰབྷ

٬ᶑԦлՊᖡ૽ಘԦⲴਟ䶐性Ǆ

㺘 7: ⭥঻特性

ㅖਧ ᧿述 ᴰሿ٬ ᴰབྷ٬ অս

VDD - VSS ཆ䜘ѫ׋⭥⭥঻ (वਜ਼ VDDA ઼ VSSA)(1) - 0.3 3.7V

V
VIN

൘ 5 VᇩᗽⲴᕅ㝊кⲴ䗃ޕ⭥঻ (2)(3) VSS - 0.3 3.7V

൘ަᆳᕅ㝊кⲴ䗃ޕ⭥঻ (2) VSS - 0.3 VDD

| △ VDDx| н਼׋⭥ᕅ㝊ѻ䰤Ⲵ⭥঻ᐞ 50
mV

|VSSx − VSS| н਼᧕ൠᕅ㝊ѻ䰤Ⲵ⭥঻ᐞ 50

VESD(HBM) ESD䶉⭥᭮⭥⭥঻˄Ӫփ⁑ර˅ ৲㿱5.5.10

1. ᡰᴹⲴ⭥Ⓚ (VDD, VDDA)઼ൠ (VSS, VSSA)ᕅ㝊ᗵ享࿻㓸䘎᧕ࡠཆ䜘ݱ䇨㤳ത޵Ⲵ׋⭥㌫㔏кǄ
2. ᗵ享࿻㓸䚥ᗚ VIN Ⲵᴰབྷ٬Ǆᴹݱޣ䇨Ⲵᴰབྷ⌘ޕ⭥⍱٬Ⲵ信息ˈ䈧৲㿱л㺘Ǆ

3. VDD = 3.3VǄ

㺘 8: ⭥⍱特性

ㅖਧ ᧿述 ᴰབྷ٬ অս

IVDD 㓿䗷 VDD/VDDA ⭥Ⓚ㓯Ⲵᙫ⭥⍱ (1)(应⭥⍱׋) 300

mA

IVSS 㓿䗷 VSS ൠ㓯Ⲵᙫ⭥⍱ (⍱ࠪ⭥⍱)(1) 300

IIO
ԫ᜿ I/O઼᧗ࡦᕅ㝊кⲴ䗃ࠪ♼⭥⍱ 25

ԫ᜿ I/O઼᧗ࡦᕅ㝊кⲴ䗃ࠪ⭥⍱ -25

IINJ(PIN)(2)(3) NRSTᕅ㝊Ⲵ⌘ޕ⭥⍱ ±5

IINJ(PIN)(2)(3) HXTHⲴ XTHIᕅ㝊઼ XTLⲴ XTLIᕅ㝊Ⲵ⌘ޕ⭥⍱ ±5

IINJ(PIN)(2)(3) ަԆᕅ㝊Ⲵ⌘ޕ⭥⍱ (4) ±5

Σ IINJ(PIN)(2) ᡰᴹ I/O઼᧗ࡦᕅ㝊кⲴᙫ⌘ޕ⭥⍱ (4) ±25

1. ᡰᴹⲴ⭥Ⓚ (VDDˈVDDA)઼ൠ (VSSˈVSSA)ᕅ㝊ᗵ享࿻㓸䘎᧕ࡠཆ䜘ݱ䇨㤳ത޵Ⲵ׋⭥㌫㔏кǄ
2. IINJ(PIN)㔍ሩнਟԕ䎵䗷ᆳⲴᶱ䲀 ণ̍؍䇱 VINн䎵䗷ަᴰབྷ٬Ǆྲ ᷌н㜭؍䇱 VINн䎵䗷ަᴰབྷ٬ ҏ̍

㾱؍䇱൘ཆ䜘䲀ࡦ IINJ(PIN) н䎵䗷ަᴰབྷ٬Ǆᖃ VIN > VDD ᰦˈᴹањ↓ੁ⌘ޕ⭥⍱˗ᖃ VIN < VSS ᰦˈ

ᴹањ৽ੁ⌘ޕ⭥⍱Ǆ

3. ৽ੁ⌘ޕ⭥⍱ՊᒢᢠಘԦⲴ⁑ᤏ性㜭Ǆ
4. ᖃࠐњ I/O ਓ਼ᰦᴹ⌘ޕ⭥⍱ᰦˈΣIINJ(PIN) Ⲵᴰབྷ٬Ѫ↓ੁ⌘ޕ⭥⍱о৽ੁ⌘ޕ⭥⍱Ⲵণᰦ㔍ሩ٬ѻ
઼Ǆ䈕㔃᷌สҾ൘ಘԦ 4њ I/Oㄟਓк ΣIINJ(PIN) ᴰབྷ٬Ⲵ特性Ǆ
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㺘 9: ⑙ᓖ特性

ㅖਧ ᧿述 ᴰབྷ٬ অս

TSTG ۘᆈ⑙ᓖ㤳ത - 40 ∼ + 85 ◦C

TJ ᴰབྷ㔃⑙ᓖ 105 ◦C

5.2 EMC⢯ᙝ
֯用特ᇊⲴ⍻䟿ᯩ⌅ˈሩ㣟⡷䘋㹼ᕪᓖ⍻䈅ԕߣᇊᆳⲴ⭥≄᭿ᝏ性ᯩ䶒Ⲵ性㜭Ǆ

㺘 10: ESD特性

ㅖਧ ৲ᮠ ᶑԦ ިර٬ অս

VESDHBM ESD Human Body Mode 2 KV

VESDCDM ESD Charge Device Mode 500 V

VESDRFIO

RFIOㄟਓオ

≄᭮⭥
8 KV

Ilatchup(IO特性) Latch up current 100 mA

设计⢘䶖的䖥Ԭԛ䚵ރಠ༦的䰤从

൘ಘԦ㓗䘋㹼 EMCⲴ䇴ՠ઼Ոॆˈᱟ൘ިරⲴ应用⧟ຳѝ䘋㹼ⲴǄ应䈕⌘᜿ⲴᱟˈྭⲴ EMC性㜭о用ᡧ应
用઼ާփⲴ䖟Ԧᇶ࠷⴨ޣǄ

ഐ↔ˈᔪ䇞用ᡧሩ䖟Ԧᇎ㹼 EMCՈॆˈᒦ䘋㹼о EMCᴹޣⲴ䇔䇱⍻䈅Ǆ

䖥Ԭᔰ䇤

䖟ԦⲴ⍱〻ѝᗵ享वਜ਼〻ᒿ䐁伎Ⲵ᧗ࡦˈྲ˖

● 㻛⹤ൿⲴ〻ᒿ䇑ᮠಘ
● ᜿ཆⲴ༽ս
● 䭞ᮠᦞ㻛⹤ൿޣ (᧗ࡦᇴᆈಘㅹĂĂ)

5.3 MCU功耗参数
⭥⍱⎸㙇ᱟཊ⿽৲ᮠ઼ഐ㍐Ⲵ㔬ਸᤷḷˈ䘉Ӌ৲ᮠ઼ഐ㍐वᤜᐕ֌⭥঻ǃ⧟ຳ⑙ᓖǃI/Oᕅ㝊Ⲵ䍏䖭ǃ产品Ⲵ

䖟Ԧ䝽㖞ǃᐕ֌仁⦷ǃI/O㝊Ⲵ㘫䖜䙏⦷ǃ〻ᒿ൘ᆈۘಘѝⲴս㖞ԕ৺ᢗ㹼Ⲵԓ⸱ㅹǄ

ᗞ᧗ࡦಘ༴ҾлࡇᶑԦ˖

● ᡰᴹⲴ I/Oᕅ㝊䜭༴Ҿ䗃ޕ⁑ᔿˈᒦ䘎᧕ࡠањ䶉ᘱ⭥ᒣк—VDD ᡆ VSS(ᰐ䍏䖭)Ǆ
● ᡰᴹⲴཆ䇮䜭༴Ҿޣ䰝⣦ᘱˈ䲔䶎特࡛䈤᰾Ǆ
● 䰚ᆈᆈۘಘⲴ䇯䰞ᰦ䰤䈳ᮤࡠ fHCLK Ⲵ仁⦷ (0 ∼ 24 MHz ᰦѪ 0 њㅹᖵઘᵏ, 24 ∼ 48 MHz ᰦѪ 1 њㅹ
ᖵઘᵏ)Ǆ

● ᤷԔ亴ਆ࣏㜭ᔰ੟Ǆᖃᔰ੟ཆ䇮ᰦ˖fPCLK0 = fHCLKˈfPCLK1 = fHCLKǄ
● ྲл৲ᮠнवਜ਼ᰐ㓯䜘࠶⭥⍱ˈᰐ㓯䜘࠶⭥⍱⎸㙇৲㘳㺘 38Ǆ
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㺘 11: 䘀㹼⁑ᔿлⲴިර⭥⍱⎸㙇ˈᮠᦞ༴⨶ԓ⸱Ӿ޵䜘 flashѝ䘀㹼

ㅖਧ ᧿述 ᶑԦ fHCLK
ިර٬ (1)

֯㜭ᡰᴹཆ䇮 䰝ᡰᴹཆ䇮ޣ
অս

IDD

run in

RAM

䘀㹼⁑ᔿлⲴ

应⭥⍱׋

䜘ᰦ䫏޵ (2)

4MHz 750 350

uA

8MHz 1460 660

16MHz 2850 1250

22.12MHz 3940 1710

24MHz 4270 1850

PLL(2)
32MHz 5750 2560

48MHz 8540 3770

IDD

run in

Flash

䘀㹼⁑ᔿлⲴ

应⭥⍱׋
䜘ᰦ䫏޵ (2)

4MHz 1000 610

uA

8MHz 1890 1090

16MHz 3710 2080

22.12MHz 5010 2770

24MHz 5400 2970

IDD

run in

Flash

䘀㹼⁑ᔿлⲴ

应⭥⍱׋

PLL 4M-xxM

16MHz 3930 2290

uA

24MHz 5480 3060

32MHz 6590 3410

40MHz 8100 4110

48MHz 9610 4860

PLL 8M-xxM

16MHz 3990 2340

24MHz 5530 3120

32MHz 6640 3460

40MHz 8160 4160

48MHz 9670 4910
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ㅖਧ ᧿述 ᶑԦ fHCLK
ިර٬ (1)

֯㜭ᡰᴹཆ䇮 䰝ᡰᴹཆ䇮ޣ
অս

IDD

sleep
ⶑⵐ⁑ᔿлⲴ׋应⭥⍱

䜘ᰦ䫏޵ (2)

4MHz 550 150

uA

8MHz 1060 260

16MHz 2050 450

22.12MHz 2830 610

24MHz 3070 650

PLL 4M-xxM

16MHz 2290 690

24MHz 3200 790

32MHz 4190 990

40MHz 5200 1200

48MHz 6190 1410

PLL 8M-xxM

16MHz 2350 740

24MHz 3250 840

32MHz 4240 1040

40MHz 5250 1250

48MHz 6250 1460

IDD LP

run
վ䙏䘀㹼׋应⭥⍱ ᰦ䫏 32K 12 9 uA

1. ިර٬ᱟ൘ TA = 25◦Cл⍻䈅ᗇࡠǄ⭡㔬ਸ䇴ՠᗇࠪˈн൘⭏产ѝ⍻䈅Ǆ

㺘 12: ␡ᓖⶑⵐ⁑ᔿ

⁑ᔿ ᶑԦ ⑙ᓖ ިර٬ ᴰབྷ٬ অս

RTC+WDT+

LPT+XTL32K

+DeepSleep

XTL32K

Driver=0x0

TA=N40-25C 1130 1340

nATA=50C 1680 2270

TA=85C 6520 8010

LPT+XTL32K

+DeepSleep

XTL32K

Driver=0x0

TA=N40-25C 1030 1230

nATA=50C 1760 2150

TA=85C 6460 7840

RTC+XTL32K

+DeepSleep

XTL32K

Driver=0x0

TA=N40-25C 990 1170

nATA=50C 1720 2100

TA=85C 6390 7820

XTL32K

+DeepSleep

XTL32K

Driver=0x0

TA=N40-25C 930 1100

nATA=50C 1660 2010

TA=85C 6330 7650

WDT

+DeepSleep

TA=N40-25C 710 840

nATA=50C 1430 1740

TA=85C 6080 7500

DeepSleep

TA=N40-25C 610 730

nATA=50C 1330 1630
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⁑ᔿ ᶑԦ ⑙ᓖ ިර٬ ᴰབྷ٬ অս

TA=85C 5990 7360

1. ިර٬ᱟ൘ TA = 25◦Cл⍻䈅ᗇࡠǄ⭡㔬ਸ䇴ՠᗇࠪˈн൘⭏产ѝ⍻䈅Ǆ
2. 㤕⋑ᴹަԆᤷᇊᶑԦ,Vcap=1.5V,VDD=3.3VǄ
3. ᰐ㓯䜘࠶䴰䝽㖞Ѫߧ੟ࣘՁⵐ⁑ᔿǄ

5.4 ⎁䈋ᶗԬ

䲔䶎特࡛䈤᰾ˈᡰᴹ⭥঻䜭ԕ VSS Ѫส߶Ǆ

5.4.1 ᴶቅૂᴶཝٲ

䲔䶎特࡛䈤᰾ˈ൘⭏产㓯к䙊䗷ሩ 100% Ⲵ产品൘⧟ຳ⑙ᓖ TA=25◦C ઼ TA=TAmax лᢗ㹼Ⲵ⍻䈅 (TAmax
о䘹ᇊⲴ⑙ᓖ㤳ത३䝽)ˈᡰᴹᴰሿ઼ᴰབྷ٬ሶ൘ᴰൿⲴ⧟ຳ⑙ᓖǃ׋⭥⭥঻઼ᰦ䫏仁⦷ᶑԦлᗇ؍ࡠ䇱Ǆ

൘⇿њ㺘ṬлᯩⲴ⌘䀓ѝ䈤᰾Ѫ䙊䗷㔬ਸ䇴ՠǃ䇮䇑⁑ᤏ઼/ᡆᐕ㢪特性ᗇࡠⲴᮠᦞˈнՊ൘⭏产㓯к䘋㹼⍻
䈅˗൘㔬ਸ䇴ՠⲴส⹰кˈᴰሿ઼ᴰབྷᮠ٬ᱟ䙊䗷ṧᵜ⍻䈅ਾˈਆަᒣ൷߿࣐޽٬йؽⲴḷ߶࠶ᐳᗇࡠǄ

5.4.2 典型数ٲ

䲔䶎特࡛䈤᰾ˈިරᮠᦞᱟสҾ TA = 25◦C઼ VDD = 3.3V(1.8V ∼ 3.7V)Ǆ䘉Ӌᮠᦞӵ用Ҿ䇮䇑ᤷሬ㘼ᵚ㓿⍻
䈅Ǆ

ިරⲴ ADC㋮ᓖᮠ٬ᱟ䙊䗷ሩањḷ߶Ⲵᢩ⅑䟷ṧˈ൘ᡰᴹ⑙ᓖ㤳തл⍻䈅ᗇ95ˈࡠ%产品Ⲵ䈟ᐞሿҾㅹ
Ҿ㔉ࠪⲴᮠ٬ (ᒣ൷ ±2Σ)Ǆ

5.5 ᐛ֒ᶗԬ

5.5.1 䙐用ᐛ֒ᶗԬ

㺘 13: 䙊用ᐕ֌ᶑԦ

ㅖਧ ৲ᮠ ᶑԦ ᴰሿ٬ ᴰབྷ٬ অս

fHCLK 䜘޵ AHBᰦ䫏仁⦷ 0 48

MHzfPCLK0 䜘޵ APB0ᰦ䫏仁⦷ 0 48

fPCLK1 䜘޵ APB1ᰦ䫏仁⦷ 0 48

VDD ᮠᆇ䜘࠶ᐕ֌⭥঻ 1.8V 3.7V V

VDDA ⁑ᤏ䜘࠶ᐕ֌⭥঻ ᗵ享о VDD
(1) ⴨਼ 1.8V 3.7V V

TA ᴰབྷ࣏⦷㙇ᮓ -40 +85 ◦C

TJ 㔃⑙ᓖ㤳ത -40 +105 ◦C

1. ᖃ֯用 ADCᰦˈ৲㿱 ADC⭥≄৲ᮠ
2. ᔪ䇞֯用⴨਼Ⲵ⭥ⓀѪ VDD ઼ VDDA ൘к⭥઼↓ᑨ᫽֌ᵏ䰤ˈVDDˈ⭥׋ ઼ VDDA ѻ䰤ᴰཊݱ䇨ᴹ 300

mVⲴᐞ࡛Ǆ
3. ൘䖳վⲴ࣏⦷㙇ᮓⲴ⣦ᘱлˈਚ㾱 TJ н䎵䗷 TJmax(৲㿱㢲 5.4)ˈTA ਟԕᢙኅࡠ䘉њ㤳തǄ
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5.5.2 上电ૂᦿ电ᰬ的ᐛ֒ᶗԬ

л㺘ѝ㔉ࠪⲴ৲ᮠᱟ൘а㡜Ⲵᐕ֌ᶑԦл⍻䈅ᗇࠪǄ

㺘 14: к⭥઼ᦹ⭥ᰦⲴᐕ֌ᶑԦ

ㅖਧ ৲ᮠ ᶑԦ ᴰሿ٬ ᴰབྷ٬ অս

tVDD
VVDD кॷ䙏⦷ 0 ∞

µS/V
VVDD л䱽䙏⦷ 10 ∞

5.5.3 内ᎂགྷփૂ LVD⁗ඍ⢯ᙝ
፼༽ս઼޵ LVD⁑ඇ特性ྲമᡰ⽪˖

图 6. 上下电示意图

л㺘ѝ㔉ࠪⲴ৲ᮠᱟ׍ᦞ㺘 Ⲵ⧟ຳ⑙ᓖл઼ࠪࡇ13 VDD ঻л⍻䈅ᗇࠪǄ⭥⭥׋

㺘 15: ፼༽ս઼޵ LVD⁑ඇ特性

ㅖਧ ৲ᮠ ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

Vpor
POR /BOR

˄к/л⭥䗷〻˅
1.45 1.50 1.65 V

Vex
ཆ䜘䗃ޕ⭥঻㤳

ത
0 VDD V

VLVD Ự⍻䰸٬

LVD_CR.VTDS=0000 1.7 1.8 1.9 V

LVD_CR.VTDS=0001 1.8 1.9 2.0 V

LVD_CR.VTDS=0010 1.9 2.0 2.1 V

LVD_CR.VTDS=0011 2.0 2.1 2.2 V

LVD_CR.VTDS=0100 2.1 2.2 2.3 V

LVD_CR.VTDS=0101 2.2 2.3 2.4 V

LVD_CR.VTDS=0110 2.3 2.4 2.5 V

LVD_CR.VTDS=0111 2.4 2.5 2.6 V
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ㅖਧ ৲ᮠ ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

VLVD Ự⍻䰸٬

LVD_CR.VTDS=1000 2.5 2.6 2.7 V

LVD_CR.VTDS=1001 2.6 2.7 2.8 V

LVD_CR.VTDS=1010 2.7 2.8 2.9 V

LVD_CR.VTDS=1011 2.8 2.9 3.0 V

LVD_CR.VTDS=1100 2.9 3.0 3.1 V

LVD_CR.VTDS=1101 3.0 3.1 3.2 V

LVD_CR.VTDS=1110 3.1 3.2 3.3 V

LVD_CR.VTDS=1111 3.2 3.3 3.4 V

Icomp 㙇࣏ 0.12 uA

Tresponse ૽应ᰦ䰤 80 uS

Tsetup ᔪ・ᰦ䰤 400 uS

Vhyste 䘏┎⭥঻ 40 mV

Tfilter └⌒ᰦ䰤

LVD_debounce = 000 7 uS

LVD_debounce = 001 14 uS

LVD_debounce = 010 28 uS

LVD_debounce = 011 112 uS

LVD_debounce = 100 450 uS

LVD_debounce = 101 1800 uS

LVD_debounce = 110 7200 uS

LVD_debounce = 111 28800 uS

1. 产品Ⲵ特性⭡䇮䇑؍䇱㠣ᴰሿⲴᮠ٬ VPOR/PDRǄ

2. ⭡䇮䇑؍䇱ˈн൘⭏产ѝ⍻䈅Ǆ

5.5.4 内㖤的参➝电ু

л㺘ѝ㔉ࠪⲴ৲ᮠᱟ׍ᦞ㺘 Ⲵ⧟ຳ⑙ᓖл઼ࠪࡇ13 VDD ঻л⍻䈅ᗇࠪǄ⭥⭥׋

㺘 16: 㖞Ⲵ৲➗⭥঻޵ (1)

ㅖਧ ৲ᮠ ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

VREF25
Internal 2.5v Reference

Voltage
ᑨ⑙ 25 ◦Cˈ3.3V 2.475 2.5 2.525 V

VREF25
Internal 2.5v Reference

Voltage
-40 ◦C∼+85 ◦C;1.8V ∼ 3.7V 2.463 2.5 2.525 V[1]

VREF15
Internal 1.5v Reference

Voltage
ᑨ⑙ 25 ◦Cˈ3.3V 1.485 1.5 1.515 V

VREF15
Internal 1.5v Reference

Voltage
-40 ◦C∼+85 ◦C;1.8V ∼ 3.7V 1.477 1.5 1.519 V[1]

TCoeff
Internal 2.5v 1.5v

temperature coefficient
-40 ◦C∼ +85 ◦C 120 ppm/ ◦C
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1. ᮠᦞสҾ㘳Ṩ㔃᷌ˈн൘⭏产ѝ⍻䈅Ǆ

5.5.5 Ԅ低功耗⁗式୚䟈的ᰬ间

୔䟂ᰦ䰤ᱟ൘ RCHᥟ㦑ಘⲴ୔䟂䱦⇥⍻䟿ᗇࡠǄ୔䟂ᰦ֯用Ⲵᰦ䫏Ⓚ׍ᖃࡽⲴ᫽֌⁑ᔿ㘼ᇊ˖

● Ձⵐ⁑ᔿ˖ᰦ䫏Ⓚᱟ RCHᥟ㦑ಘ
● ␡ᓖՁⵐ⁑ᔿ˖ᰦ䫏Ⓚᱟ䘋ޕ␡ᓖՁⵐᰦᡰ֯用Ⲵᰦ䫏ᱟ RCHᥟ㦑ಘ

㺘 17: Ӿվ࣏㙇⁑ᔿ୔䟂Ⲵᰦ䰤

ㅖਧ ᧿述 ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

Twu

Ձⵐ⁑ᔿ

୔䟂ᰦ䰤
1.8 us

␡ᓖՁⵐ

୔䟂ᰦ䰤

FMCLK =

4MHz
9.0 us

FMCLK =

8MHz
6.0 us

FMCLK =

16MHz
5.0 us

FMCLK =

24MHz
4.0 us

1. ୔䟂ᰦ䰤Ⲵ⍻䟿ᱟӾ୔䟂һԦᔰ࿻㠣用ᡧ〻ᒿ䈫ਆㅜаᶑᤷԔǄ

5.5.6 外部ᰬ䫕源⢯ᙝ

ᶛ㠠外部振荡源ӝ⭕的儎速外部用ᡭᰬ䫕

л㺘ѝ㔉ࠪⲴ特性৲ᮠᱟ֯用ањ儈䙏Ⲵཆ䜘ᰦ䫏Ⓚ⍻ᗇˈ⧟ຳ⑙ᓖ઼׋⭥⭥঻ㅖਸ䙊用ᐕ֌ᶑԦǄ

㺘 18: 儈䙏ཆ䜘用ᡧᰦ䫏特性

ㅖਧ ৲ᮠ ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

fXTH_ext 用ᡧཆ䜘ᰦ䫏仁⦷ (1) 0 8 32 MHz

VXTHH OSC_IN䗃ޕᕅ㝊儈⭥ᒣ⭥঻ 0.7VDD VDD V

VXTHL OSC_IN䗃ޕᕅ㝊վ⭥ᒣ⭥঻ VSS 0.3VDD V

tw(XTH) OSC_IN儈ᡆվⲴᰦ䰤 (1) 16 nS

tr(XTH) tf(XTH) OSC_INкॷᡆл䱽Ⲵᰦ䰤 (1) 20 nS

Cin(XTH) OSC_IN䗃ޕᇩᣇ (1) 5 pF

DuCy(XTH) ঐオ∄ 40 60 %

IL OSC_IN䗃ޕ┿⭥⍱ VSS ≤ VIN ≤ VDD ±1 uA

1. ⭡䇮䇑؍䇱ˈн൘⭏产ѝ⍻䈅Ǆ

ᶛ㠠外部振荡源ӝ⭕的低速外部用ᡭᰬ䫕

л㺘ѝ㔉ࠪⲴ特性৲ᮠᱟ֯用ањվ䙏Ⲵཆ䜘ᰦ䫏Ⓚ⍻ᗇˈ⧟ຳ⑙ᓖ઼׋⭥⭥঻ㅖਸ䙊用ᐕ֌ᶑԦǄ
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㺘 19: վ䙏ཆ䜘用ᡧᰦ䫏特性

ㅖਧ ৲ᮠ ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

fXTH_ext 用ᡧཆ䜘ᰦ䫏仁⦷ (1) 0 32.768 1000 KHz

VXTHH OSC_IN䗃ޕᕅ㝊儈⭥ᒣ⭥঻ 0.7VDD VDD V

VXTHL OSC_IN䗃ޕᕅ㝊վ⭥ᒣ⭥঻ VSS 0.3VDD V

tw(XTH) OSC_IN儈ᡆվⲴᰦ䰤 (1) 450 nS

tr(XTH) OSC_INкॷⲴᰦ䰤 (1) 50 nS

tf(XTH) OSC_INл䱽Ⲵᰦ䰤 (1) 50 nS

Cin(XTH) OSC_IN䗃ޕᇩᣇ (1) 5 pF

DuCy(XTH) ঐオ∄ 30 50 70 %

IL OSC_IN䗃ޕ┿⭥⍱ VSS ≤ VIN ≤ VDD ±1 uA

1. ⭡䇮䇑؍䇱ˈн൘⭏产ѝ⍻䈅Ǆ

儎速外部ᰬ䫕 XTH
儈䙏ཆ䜘ᰦ䫏 (XTH)ਟԕ֯用ањ 4∼32MHzⲴᲦփ/䲦⬧䉀ᥟಘᶴᡀⲴᥟ㦑ಘ产⭏Ǆᴥ 㢲ѝᡰ㔉ࠪⲴ信息ᱟสҾ

֯用л㺘ѝࠪࡇⲴިරཆ䜘ݳಘԦˈ䙊䗷㔬ਸ特性䇴ՠᗇࡠⲴ㔃᷌Ǆ൘应用ѝˈ䉀ᥟಘ઼䍏䖭⭥ᇩᗵ享ቭਟ㜭ൠ

䶐䘁ᥟ㦑ಘⲴᕅ㝊 ԕ̍߿ሿ䗃ࠪཡⵏ઼੟ࣘᰦⲴっᇊᰦ䰤ǄᴹޣᲦփ䉀ᥟಘⲴ䈖㓶৲ᮠ (仁⦷ǃሱ㻵ǃ㋮ᓖㅹ) 䈧̍
૘䈒⴨应Ⲵ⭏产ল୶Ǆ

㺘 20: XTHᥟ㦑ಘ特性 (1)(2)

ㅖਧ ৲ᮠ ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

fOSC_IN ᥟ㦑ಘ仁⦷ 4 32 MHz

ESRCLK ᭟ᤱ ESR㤳ത 32M 30 60 Ω

ESRCLK ᭟ᤱ ESR㤳ത 4M 400 1500 Ω

CLX
(3) 䍏䖭⭥ᇩ єњ㇑㝊䜭ᴹ䍏䖭⭥ᇩ 12 24 pF

Duty ঐオ∄ 40 50 60 %

I2 XTH傡ࣘ⭥⍱

VDD = 3.3V

VIN = VSS

12pF䍏䖭

600 uA

tstart(5) ੟ࣘᰦ䰤 32Mhz(XTR_CR=1111) 300 uS

tstart(5) ੟ࣘᰦ䰤 32Mhz(XTR_CR=0011) 2 mS

1. 䉀ᥟಘⲴ特性৲ᮠ⭡Ღփ/䲦⬧䉀ᥟಘࡦ䙐୶㔉ࠪǄ
2. ⭡㔬ਸ䇴ՠᗇࠪˈн൘⭏产ѝ⍻䈅Ǆ
3. CLXᤷ XTALⲴєњ㇑㝊䍏䖭⭥ᇩ CL1઼ CL2ǄሩҾ CL1઼ CL2ˈᔪ䇞֯用儈䍘䟿ⲴǃѪ儈仁应用㘼
䇮䇑⬧ӻ⭥ᇩಘˈᒦ᥁䘹ㅖਸ㾱≲ⲴᲦփᡆ䉀ᥟಘǄ䙊ᑨ CL1઼ CL2ާᴹ⴨਼৲ᮠǄᲦփࡦ䙐୶䙊ᑨ
ԕ CL1઼ CL2ⲴѢ㹼㓴ਸ㔉ࠪ䍏䖭⭥ᇩⲴ৲ᮠǄ൘䘹ᤙ CL1઼ CL2ᰦˈ应䈕ṩᦞᲦᥟⲴ仁⦷઼ ESR
ㅹ৲ᮠˈᒦфሶ PCB ઼ MCU ᕅ㝊Ⲵᇩᣇ㘳㲁൘޵Ǆ൘Ღᥟ仁⦷Ѫ 32M ᰦˈCLX 䴰㾱䘹ᤙሿⲴ⭥ᇩ
٬ˈXTH_CR.DriverѪ 1110ᰦˈਟԕ䘹ᤙ CLXѪ 12pFǄ

4. ⭥⍱䐏䲿仁⦷ਈॆ㘼ਈॆˈ⍻䈅ᶑԦ˖XTH_CR.Driver=1110
5. Tstartᱟ੟ࣘᰦ䰤ˈᱟӾ䖟Ԧ֯㜭 XTHᔰ࿻⍻䟿ˈⴤ㠣ᗇࡠっᇊⲴ 32MHz/4MHzᥟ㦑䘉⇥ᰦ䰤Ǆ䘉њ
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ᮠ٬ᱟ൘ XTH_CR.Startup=10䇮㖞лˈ֯用ањḷ߶ⲴᲦփ䉀ᥟಘк⍻䟿ᗇࡠˈᆳਟ㜭ഐᲦփࡦ䙐୶
઼රਧⲴн਼㘼ਈॆ䖳བྷǄ

ֵ用жѠ晶体/䲬⬭䉆振器ӝ⭕的低速外部ᰬ䫕
վ䙏ཆ䜘ᰦ䫏 (XTL) ਟԕ֯用ањ 32.768KHz ⲴᲦփ/䲦⬧䉀ᥟಘᶴᡀⲴᥟ㦑ಘ产⭏Ǆᵜ㢲ѝᡰ㔉ࠪⲴ信息

ᱟสҾ֯用л㺘ѝࠪࡇⲴިරཆ䜘ݳಘԦˈ䙊䗷㔬ਸ特性䇴ՠᗇࡠⲴ㔃᷌Ǆ൘应用ѝˈ䉀ᥟಘ઼䍏䖭⭥ᇩᗵ享ቭ

ਟ㜭ൠ䶐䘁ᥟ㦑ಘⲴᕅ㝊ˈԕ߿ሿ䗃ࠪཡⵏ઼੟ࣘᰦⲴっᇊᰦ䰤ǄᴹޣᲦփ䉀ᥟಘⲴ䈖㓶৲ᮠ (仁⦷ǃሱ㻵ǃ㋮ᓖ
ㅹ)ˈ䈧૘䈒⴨应Ⲵ⭏产ল୶Ǆ(䈁⌘˖䘉䟼ᨀࡠⲴᲦփ䉀ᥟಘቡᱟᡁԜ䙊ᑨ䈤ⲴᰐⓀᲦᥟ)

㺘 21: XTLᥟ㦑ಘ特性 (fXTH=32.768KHz)(1)

ㅖਧ ৲ᮠ ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

FCLK ᥟ㦑仁⦷ 32.768 KHZ

ESRCLK ᭟ᤱⲴᲦᥟ ESR㤳ത 65 85 KΩ

CLx 䍏䖭⭥ᇩ
єњ㇑㝊䜭ᴹ䍏䖭

⭥ᇩ
12 pF

DCACLK ঐオ∄ 30 50 70 %

Tstart ੟ࣘᰦ䰤
ESR=65Kˈ

CL=12pF
500 ms

1. ⭡㔬ਸ䇴ՠᗇࠪˈн൘⭏产ѝ⍻䈅Ǆ
2. CLXᤷ XTALⲴєњ㇑㝊䍏䖭⭥ᇩ CL1઼ CL2ǄሩҾ CL1઼ CL2ˈᔪ䇞֯用儈䍘䟿Ⲵ⬧ӻ⭥ᇩಘˈᒦ
᥁䘹ㅖਸ㾱≲ⲴᲦփᡆ䉀ᥟಘǄ䙊ᑨ CL1઼ CL2ާᴹ⴨਼৲ᮠǄᲦփࡦ䙐୶䙊ᑨԕ CL1઼ CL2ⲴѢ
㹼㓴ਸ㔉ࠪ䍏䖭⭥ᇩⲴ৲ᮠǄ൘䘹ᤙ CL1઼ CL2ᰦˈ应䈕ሶ PCB઼ MCUᕅ㝊Ⲵᇩᣇ㘳㲁൘޵Ǆ

3. ިර٬ѪXTL_CR.Driver=1001ᰦⲴ࣏㙇Ǆ䘹ᤙާᴹ䖳ሿESR٬Ⲵ儈䍘䟿ᥟ㦑ಘ ਟ̍ԕ䙊䗷߿ሿXTL_CR.Driver
䇮㖞٬ԕՈॆ⭥⍱⎸㙇Ǆ

4. Tstartᱟ੟ࣘᰦ䰤ˈᱟӾ䖟Ԧ֯㜭 XTLᔰ࿻⍻䟿ˈⴤ㠣ᗇࡠっᇊⲴ 32.768KHzᥟ㦑䘉⇥ᰦ䰤Ǆ䘉њᮠ
٬ᱟ൘ XTL_CR.Driver=1001઼ XTL_CR.Startup=10䇮㖞лˈ֯ 用ањḷ߶ⲴᲦփ䉀ᥟಘк⍻䟿ᗇࡠˈ

ᆳਟ㜭ഐᲦփࡦ䙐୶઼රਧⲴн਼㘼ਈॆ䖳བྷǄ

5.5.7 内部ᰬ䫕源⢯ᙝ

л㺘ѝ㔉ࠪⲴ特性৲ᮠᱟ֯用⧟ຳ⑙ᓖ઼׋⭥⭥঻ㅖਸ䙊用ᐕ֌ᶑԦ⍻䟿ᗇࡠǄ

儎速内部 (RCH)振荡器
㺘 22: RCHᥟ㦑ಘ特性 (1)(2)

ㅖਧ ᧿述 ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

Dev RCHᥟ㦑ಘ㋮ᓖ

ᑨ⑙ᑨ঻ 0.25 %

VDD = 1.8V ∼3.7V

TAMB = -40◦C∼ 85◦C
-2.5 +2.5 %
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ㅖਧ ৲ᮠ ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

VDD = 1.8V ∼3.7V

TAMB = -20◦C∼ 50◦C
-2.0 +2.0 %

FCLK ᥟ㦑仁⦷ 4.0

4.0

8.0

16.0

22.01

24.0

24.0 MHZ

ICLK 㙇࣏

FMCLK=4Mhz 80 uA

FMCLK=8Mhz 100 uA

FMCLK=16Mhz 120 uA

FMCLK=24Mhz 140 uA

DCCLK ঐオ∄ 45 50 55 %

1. ⭡䇮䇑؍䇱ˈн൘⭏产ѝ⍻䈅Ǆ

低速内部 (RCL)振荡器
㺘 23: RCLᥟ㦑ಘ特性 (1)(2)

ㅖਧ ᧿述 ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

Dev RCLᥟ㦑ಘ㋮ᓖ ᑨ⑙ᑨ঻ 0.5 %

Dev RCLᥟ㦑ಘ㋮ᓖ
VDD = 1.8V ∼3.7V

TAMB = -40◦C∼ 85◦C
-2.5 +2.5 %

Dev RCLᥟ㦑ಘ㋮ᓖ
VDD = 1.8V ∼3.7V

TAMB = -20◦C∼ 50◦C
-1.5 +1.5 %

FCLK ᥟ㦑仁⦷
38.4

32.768
KHZ

TCLK ੟ࣘᰦ䰤 150 us

DCCLK ঐオ∄ 25 50 75 %

ICLK 㙇࣏ 0.35 uA

1. VDD = 3.3VˈTA = -40◦C∼ 85◦Cˈ䲔䶎特࡛䈤᰾Ǆ
2. ⭡㔬ਸ䇴ՠᗇࠪˈн൘⭏产ѝ⍻䈅Ǆ
3. ⭡䇮䇑؍䇱ˈн൘⭏产ѝ⍻䈅Ǆ

5.5.8 PLL⢯ᙝ
л㺘ࠪࡇⲴ৲ᮠᱟ֯用⧟ຳ⑙ᓖ઼׋⭥⭥঻ㅖਸ䙊用ᐕ֌ᶑԦ⍻䟿ᗇࡠǄ
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㺘 24: PLL特性 (1)

ㅖਧ ৲ᮠ ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

fPLL_IN
PLL䗃ޕᰦ䫏 (2) 4 4 24 MHz

PLL䗃ޕᰦ䫏ঐオ∄ 40 60 %

fPLL_OUT PLLؽ仁䗃ࠪᰦ䫏 8 48 MHz

Duty 䗃ࠪঐオ∄ 48 52 %

tLOCK PLL䬱⴨ᰦ䰤
䗃ޕ仁⦷

4MHz
100 μS

1. ⭡䇮䇑؍䇱ˈн൘⭏产ѝ⍻䈅Ǆ
2. 䴰㾱⌘᜿֯用↓⺞Ⲵؽ仁㌫ᮠˈӾ㘼ṩᦞ PLL䗃ޕᰦ䫏仁⦷֯ᗇ fPLL_OUT ༴Ҿݱ䇨㤳ത޵Ǆ

5.5.9 存储器⢯ᙝ

䰠存存储器

䲔䶎特࡛䈤᰾ˈᡰᴹ特性৲ᮠᱟ൘ TA = - 40◦C∼ +85◦CᗇࡠǄ
㺘 25: 䰚ᆈᆈۘಘ特性

ㅖਧ ৲ᮠ ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

ECflash ᬖ߉⅑ᮠ 20K cycles

RETflash ᮠᦞ؍ᆈᵏ䲀
TAMB = 85◦C 20 Years

ᑨ⑙ 100 Years

Twprog 㕆〻ᰦ䰤 6 7.5 μS

Tperase 亥ᬖ䲔ᰦ䰤 4 5 ms

Tmerase ᮤ⡷ᬖ䲔ᰦ䰤 30 40 ms

5.5.10 I/O端口⢯ᙝ

输出⢯ᙝ

㺘 26: 䗃ࠪ特性

ㅖਧ ৲ᮠ ᶑԦ ᴰሿ٬ ᴰབྷ٬ অս

VOH ᕡ傡⁑ᔿˈ䗃ࠪ儈⭥ᒣ

VDD=3.3V

IOH=4mA,see note1
VDD-0.25 V

VDD=3.3V

IOH=8mA,see note2
VDD-0.6 V

VOL ᕡ傡⁑ᔿˈ䗃ࠪվ⭥ᒣ

VDD=3.3V

IOL=5mA,see note1
VSS+0.25 V

VDD=3.3V

IOL=14mA,see note2
VSS+0.6 V
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ㅖਧ ৲ᮠ ᶑԦ ᴰሿ٬ ᴰབྷ٬ অս

VOHD ᕪ傡⁑ᔿˈ䗃ࠪ儈⭥ᒣ

VDD=3.3V

IOHD=8mA,see note1
VDD-0.25 V

VDD=3.3V

IOHD=18mA,see note1
VDD-0.6 V

VOLD ᕪ傡⁑ᔿˈ䗃ࠪվ⭥ᒣ

VDD=3.3V

IOLD=5mA,see note1
VSS+0.25 V

VDD=3.3V

IOLD=14mA,see note2
VSS+0.6 V

note:

1. ᕡ傡ᴰབྷⲴ䗃ࠪᙫ⭥⍱,IOH৺ IOL用Ҿᡰᴹ䗃ࠪ⴨㔃ਸˈн应䎵䗷 40 mAˈԕ┑䏣ᤷᇊⲴᴰབྷ٬Ⲵ⭥
঻䱽Ǆ

2. ᕪ傡ᴰབྷⲴ䗃ࠪᙫ⭥⍱,IOH ৺ IOL 用Ҿᡰᴹ䗃ࠪ⴨㔃ਸˈн应䎵䗷 100 mAˈԕ┑䏣ᤷᇊⲴᴰབྷ٬Ⲵ
⭥঻䱽Ǆ

图 7. 输出端口 VOH/VOL与输出电流对应曲线

输ޛ⢯ᙝθ端口 PA,PB,PC,PD,PE,PF,RESET
㺘 27: 䗃ޕ特性

ㅖਧ ৲ᮠ ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

VIH 儈⭥ᒣ䗃ޕ VDD=3.3V 2.0 V

VIL վ⭥ᒣ䗃ޕ VDD=3.3V 1.0 V

Vhys ⭥঻䘏┎ VDD=3.3V 0.4 V
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ㅖਧ ৲ᮠ ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

Rpullhigh к᣹⭥䱫
VDD=3.3V

80 Kohm
к᣹֯㜭

Rpulllow л᣹⭥䱫
VDD=3.3V

40 Kohm
л᣹֯㜭

Cinput Input capacitance 5 pf

1. ⭡㔬ਸ䇴ՠᗇࠪˈн൘⭏产ѝ⍻䈅Ǆ

5.5.11 端口外部输ޛ䟽ṭ㾷≸

㺘 28: 䗃ޕ特性

ㅖਧ ৲ᮠ ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

Tint ཆ䜘ѝᯝᰦ䰤 ཆ䜘ѝᯝ䀖ਁ 30 ns

Tcap ᇊᰦಘᦅ㧧ᰦ䰤
ᇊᰦᦅ㧧ˈ

SYS=4Mhz
0.5 us

Tclk ཆ䜘ᕅ㝊䗃ޕᇊᰦಘᰦ䫏Ⓚ
ཆ䜘ᰦ䫏䗃ޕˈ

SYS=4Mhz
PCLK/2 Mhz

Tpca ཆ䜘ᕅ㝊䗃ޕ PCAᰦ䫏Ⓚ
PCAཆ䜘ᰦ䫏䗃

SYS=4Mhzˈޕ
PCLK/8 Mhz

1. ⭡㔬ਸ䇴ՠᗇࠪˈн൘⭏产ѝ⍻䈅Ǆ
2. ཆ䜘信ਧѝᯝḷᘇ⇿⅑䇮㖞ᴰሿ TintǄᆳਟ㜭䇮㖞о䀖ਁ信ਧ⭊㠣ቁҾ TintǄ

5.5.12 端口╅电⢯ᙝ PA,PB,PC,PD,PE,PF

㺘 29: ㄟਓ┿⭥特性

ㅖਧ ৲ᮠ ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

Ilkg(Px.y) ┿⭥⍱ see Note 50 nA

1. ┿⭥⍱ᱟ用 VSSᡆ VDD应用ࡠ⴨应ᕅ㝊ˈ䲔䶎ਖᴹ䈤᰾Ǆ
2. 䈕ㄟਓᕅ㝊ᗵ享䘹ᇊ֌Ѫ䗃ޕǄ

5.5.13 RESETB引脚⢯ᙝ
RESETBᕅ㝊䗃ޕ傡ࣘ֯用 CMOSᐕ㢪ˈᆳ䘎᧕Ҷањн㜭ᯝᔰⲴк᣹⭥䱫Ǆ

㺘 30: RESETBᕅ㝊特性

ㅖਧ ৲ᮠ ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

VIL(RESETB) 䗃ޕվ⭥ᒣ -0.3 0.8 V

VIH(RESETB) 䗃ޕ儈⭥ᒣ 0.8*VDD VDD+0.5 V

Vhys(RESETB) ᯭᇶ特䀖ਁಘ⭥঻䘏┎ 200 mV
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ㅖਧ ৲ᮠ ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

RPU ᕡк᣹ㅹ᭸⭥䱫 VIN = VSS 80 Kohm

TF(RESETB) 䗃ޕ└⌒㜹ߢ 100 ns

TNF(RESETB) 䗃ޕ䶎└⌒㜹ߢ 300 ns

1. ⭡䇮䇑؍䇱ˈн൘⭏产ѝ⍻䈅Ǆ

5.5.14 ADC⢯ᙝ

㺘 31: ADC特性

ㅖਧ ৲ᮠ ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

VADCIN 䗃ޕ⭥঻㤳ത অㄟ 0 VADCREFIN V

VADCREFIN ৲㘳⭥঻㤳ത অㄟ 0 AVDD V

IADC1
ADC⭥⍱˄वᤜส

߶઼㕃ߢಘ˅
200Ksps 2 mA

IADC2
ADC⭥⍱˄нवᤜ

ส߶઼㕃ߢಘ˅
1Msps 0.5 mA

CADCIN ADC䗃ޕ⭥ᇩ 16 19.2 pF

RADC 䟷ṧᔰޣ䱫ᣇ 1.5 Kohm

RAIN ཆ䜘䗃ޕ䱫ᣇ 100 Kohm

FADCCLK ADCᰦ䫏 24 Mhz

TADCSTART ADC੟ࣘᰦ䰤 30 us

TADCCONV 䖜ᦒᰦ䰤 20 24 28 cycles

ENOB ᴹ᭸ս

1Msps VDD>=2.8v

500Ksps VDD>=2.8vˈ

200Ksps VDD>=2.8v

REF=EXREF

10.3 bit

1Msps VDD>=2.8v

500Ksps VDD>=2.8v

200Ksps VDD>=2.8v

REF=VDD

10.3 bit

200Ksps VDD>=2.8v

REF=޵䜘 1.5V
9.4 bit

200Ksps VDD>=2.8v

REF=޵䜘 2.5V
9.4 bit
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ㅖਧ ৲ᮠ ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

SNR 信ಚ∄

1Msps VDD>=2.8v

500Ksps VDD>=2.8v

200Ksps VDD>=2.8v

REF=EXREF

68.2 dB

1Msps VDD>=2.8v

500Ksps VDD>=2.8v

200Ksps VDD>=2.8v

REF=VDD

68.2 dB

200Ksps VDD>=2.8v

REF=޵䜘 1.5V
60 dB

200Ksps VDD>=2.8v

REF=޵䜘 2.5V
60 dB

DNL ᗞ࠶䶎㓯性
200Ksps˗

VREF=EXREF/AVDD
-1 1 LSB

INL 䶎㓯性࠶〟
200Ksps˗

VREF=EXREF/AVDD
-3 3 LSB

Eo 䈟ᐞ〫ٿ 0 LSB

Eg ໎⳺䈟ᐞ 0 LSB

1. ⭡䇮䇑؍䇱ˈн൘⭏产ѝ⍻䈅Ǆ

439454

12

VAIN

RAIN(1)
AINx

Cparasi c(2)

CADC(1)

RADC(1)

ADC

图 8. MCU内部 ADC典型应用电路

ሩҾ 0.5LSB䟷ṧ䈟ᐞ㋮ᓖ㾱≲ⲴᶑԦлˈཆ䜘䗃ޕ䱫ᣇⲴ䇑㇇ޜᔿྲл˖
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RAIN =
M

fADC ×CADC × In(2N+2)
− RADC

ަѝ FADC Ѫ ADCᰦ䫏仁⦷ˈᇴᆈಘ ADC_CR0<3:2>ਟ䇮ᇊަо PCLKⲴޣ㌫ˈྲл㺘ǄMѪ䟷ṧઘᵏњ
ᮠˈ⭡ᇴᆈಘ ADC_CR0<13:12>䇮ᇊǄ

㺘 32: fADC о PCLKⲴޣ㌫

(ADC_CR03:2) N (ADC_CR013:12) M

00 1 00 4

01 2 01 6

10 4 10 8

11 8 11 12

л㺘Ѫ ADCᰦ䫏仁⦷઼ཆ䜘⭥䱫Ⲵޣ㌫˄M=12,䟷ṧ䈟ᐞ 0.5LSBⲴᶑԦл˅̟

㺘 33: fADC оཆ䜘䗃ޕ䱫ᣇⲴޣ㌫

RADC(KOhm) FADC(Khz) RADC(KOhm) FADC(Khz)

10 5600 30 2100

50 1300 80 820

100 660 120 550

150 450

ሩҾк述ިර应用ˈ应⌘᜿˖

1. ቭ䟿߿ሿ ADC䗃ޕㄟਓ AINx Ⲵᇴ⭏⭥ᇩ CPARACITIC ˗

2. 䲔Ҷ㘳㲁 RAIN ٬ཆˈྲ᷌信ਧⓀ VAIN Ⲵ޵䱫䖳བྷᰦˈҏ䴰㾱ޕ࣐㘳㲁Ǆ

5.5.15 VC⢯ᙝ

㺘 34: VC特性

ㅖਧ ৲ᮠ ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

Vin 䗃ޕ⭥঻㤳ത 0 3.7V V

Vincom 䗃ޕ⭥঻ޡ⁑㤳ത 0
VDD-

0.2
V

Voffset 䗃ޕཡ䈳⭥঻ ᑨ⑙ 25 ◦C׋⭥⭥঻ 3.3V -10 +10 mV

Icomp ∄䖳ಘ⭥⍱

VCx_BIAS_SEL=00 0.3 uA

VCx_BIAS_SEL=01 1.2 uA

VCx_BIAS_SEL=10 10 uA

VCx_BIAS_SEL=11 20 uA

Tresponse 䗃૽ޕ应ᰦ䰤

VCx_BIAS_SEL=00 20 uS

VCx_BIAS_SEL=01 5 uS

VCx_BIAS_SEL=10 1 uS
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ㅖਧ ৲ᮠ ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

Tresponse 䗃૽ޕ应ᰦ䰤 VCx_BIAS_SEL=11 0.2 uS

Tsetup ੟ࣘᰦ䰤

VCx_BIAS_SEL=00 20 uS

VCx_BIAS_SEL=01 5 uS

VCx_BIAS_SEL=10 1 uS

VCx_BIAS_SEL=11 0.2 uS

Twarmup ৲㘳⭥঻੟ࣘᰦ䰤 20 uS

Tfilter ᮠᆇ└⌒ᰦ䰤

VC_debounce = 000 7 uS

VC_debounce = 001 14 uS

VC_debounce = 010 28 uS

VC_debounce = 011 112 uS

VC_debounce = 100 450 uS

VC_debounce = 101 1800 uS

VC_debounce = 110 7200 uS

VC_debounce = 111 28800 uS

5.5.16 OPA⢯ᙝ
OPA˖(AVDD=1.8V ∼ 3.7V V, AVSS=0 V, Ta=- 40◦C∼ +85◦C)

㺘 35: OPA特性

ㅖਧ ৲ᮠ ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

Vi 䗃ޕ⭥঻ 0 AVDD V

Vo 䗃ࠪ⭥঻ 0.1
AVDD-

0.2
V

Io 䗃ࠪ⭥⍱ 0 1 mA

RL 䍏䖭⭥䱫 5K Ohm

Tstart ࿻ॆᰦ䰤ࡍ 20 us

Vio 䗃ޕཡ䈳⭥঻
Vic=AVDD/2, Vo=AVDD/2

,RL=5KΩ, Rs=50 pF
±6 mV

PM ⴨ս㼅ᓖ
Vic=AVDD/2, Vo=AVDD/2

,RL=5KΩ, Rs=50 pF
80 deg

UGBW অս໎⳺ᑖᇭ
Vic=AVDD/2, Vo=AVDD/2 ,

RL=5KΩ, Rs=50 pF
9.3 Mhz

SR ঻᩶⦷ RL=5KΩ, Rs=50 pF 8 V/s

1. ⭡㔬ਸ䇴ՠ؍䇱ˈн൘⭏产ѝ⍻䈅Ǆ
2. 䴰㾱਼ᰦ䇮㖞 BGR_CR<0>=1Ǆ

5.5.17 LCD控制器
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㺘 36: LCD᧗ࡦಘ特性

ㅖਧ ৲ᮠ ᐕ֌ᶑԦ ᴰሿ ިර ᴰབྷ অս

ILCD ⭥⍱ VDD=3.3V 3.3 uA

RH վ傡ࣘ⭥䱫 1M Ω

RL 儈傡ࣘ⭥䱫 360K Ω

VLCDH LCDਟ䈳ᴰ儈⭥঻ VDD V

VLCD3 LCDᴰ儈⭥঻ VLCDH V

VLCD2 LCD 2/3⭥঻
2/3

VLCDH
V

VLCD1 LCD 1/3⭥঻
1/3

VLCDH
V

VLCD0 LCDᴰվ⭥঻ 0 V

∆VXX LCD⭥঻ٿᐞ TA=-40∼+85 ◦C ±50 mV

5.5.18 DAC⢯ᙝ

㺘 37: DAC特性

ㅖਧ ৲ᮠ ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

VDACOUT 䗃ࠪ⭥঻㤳ത
৲㘳⭥঻Ѫ AVDDˈঅㄟ৲

㘳⭥঻
0 VDD V

VDACCM 䗃ࠪޡ᪨⭥঻ 0 VDD V

IDAC DAC⭥⍱ 500KSamples/s 15 uA

SRDAC 䟷ṧ⦷ 500 Ksps

TDACCONV 䖜ᦒᰦ䰤 2 us

TDACSETTLE ᔪ・ᰦ䰤 5 us

SNRDAC 信ಚ∄ 59 dB

SNDRDAC 信ಚཡⵏ∄ 57 dB

SFDRDAC ᰐᵲᮓࣘᘱ㤳ത 56 dB

VDACOFFSET ঻⭥〫ٿ w/o buffer 2 mV

DNLDAC ᗞ࠶䶎㓯性 ±1 LSB

INLDAC 䶎㓯性࠶〟 ±5 LSB
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6 LoRaሺ频电路⢯ᖷ

6.1 ᷬ构

㖞аⅮॺৼᐕᰐ㓯᭦ਁಘˈ㜭ཏ൘޵ 470MHz∼510MHz仁⇥޵ᇎ⧠վ࣏㙇䘀㹼Ǆ޵䜘䳶ᡀྲлࠐњ䜘࠶˖

1. ⁑ᤏࡽㄟ˖ਁ䘱઼᧕᭦信ਧ䬮ˈवᤜਁሴ䬮䐟 PAˈ᧕᭦䬮䐟 LNAˈਁሴ઼᧕᭦३䝽└⌒⭥䐟ˈ᭦ਁॺ
ৼᐕᔰ࠷ޣᦒǄ

2. ᮠᆇ䈳ࡦ䀓䈳ಘ 䀓䈳ಘ᭟ᤱࡦ䜘䈳̟޵ LoRa઼ FSK䈳ᯩࡦᔿ L̍oRa䈳ࡦᑖᇭ BW㤳ത = 7.8 - 500kHzˈ
LoRa䈳ࡦᢙ仁ഐᆀ =SF5-SF12,ሩ应Ⲵ䙊信䙏⦷ BR = 0.018 - 62.5kb/sǄ䟷用 FSK䈳ᯩࡦᔿ 䙊̍信䙏

⦷ BR=0.6-300kb/sǄ
3. ᮠᦞ༴⨶઼᧗ࡦ˖䀓䈳ਾվѝ仁信ਧ䟷䳶о༴⨶ˈਁሴ᧕᭦ᮠᦞ㕃ᆈ༴⨶ˈᐕ֌⁑ᔿ䝽㖞ˈվ࣏㙇㇑⨶
ㅹǄ

4. ⭥Ⓚ㇑⨶˖޵䜘ᰐ㓯᭦ਁಘᴹє⿽׋⭥ᯩᔿˈLDO׋⭥ᡆ㘵 DC-DCо LDO㓴ਸ׋⭥ˈਟԕṩᦞн਼
Ⲵ应用൪ਸ䘋㹼䘹ᤙǄ

5. ZSL420㣟⡷特ᴹˈ޵䜘䳶ᡀᰦ䫏⭥䐟ˈᰐ㓯᭦ਁಘᰐ䴰ཆ᧕Ღփᥟᥟ㦑ಘǄ

6.2 内部结构框图

മ 9മ 10Ѫ ZSL420઼ ZSL421Ⲵ޵䜘㔃ᶴṶമǄ

138217
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RX

LoRa

Modem

FSK

Modem

Protocol

Engine

Analog 

Front&Data 

Conversion

TX 

Matching

RX 

Matching

Switch
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RF Power Management

256KB 

Flash

32KB 

SRAM

Digital

Interface
Timer

Analog

Device

AES/CR

C/RTC

ZSL420

OSC

32MHz

Antenna

GPIO 

Port

图 9. ZSL420内部结构框图
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138218
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图 10. ZSL421内部结构框图

6.3 电≊⢯ᙝ

6.3.1 ⎁䈋ᶗԬ

● VDDRF=3.3Vˈєњ VDDRFᕅ㝊᧕਼ањ 3.3Vˈ⭥⍱৲ᮠ⍻䈅ᮠᦞѪ⍱ޕєњ VDDRFᕅ㝊Ⲵ⭥⍱
● ⍻䈅⧟ຳ⑙ᓖѪ 25◦C
● 䜘޵ PLLᵜᥟ৲㘳ᰦ䫏Ⓚ FXOSC=32MHz Z̍SL420㣟⡷ᲦփѪ޵䜘 32MHzᰐⓀᲦփᥟ㦑ಘ Z̍SL421
Ѫཆ᧕ TCXOᲦփ

● ⍻䈅仁⛩ FR=490MHz
● ਁሴ⁑ᔿлⲴ࣏⦷Ѫ᧕ḷ߶ 50⅗䍏䖭ᶑԦл⍻ᇊ
● LoRa䈳ࡦ⁑ᔿਁ䘱ᮠᦞव䮯ᓖѪ 10њᆇ㢲 ሬ⸱ㅖਧ䮯ᓖѪ̍ࡽ 8њˈM ᭸ᮠᦞ㕆⸱⦷Ѫ 4/6 ⺜̍Ԧ CRC
ṑ傼ᔰ੟ˈᮠᦞवᱮ性वཤ⁑ᔿˈђव⦷ᇩᗽѪ 1%Ǆ

6.3.2 电电流⢯ᙝב

㺘 38: ⍱特性⭥⭥׋

㣟⡷රਧ ㅖਧ ᐕ֌⁑ᔿ ⍻䈅ᶑԦ ިර٬

ZSL420

IDDOFF OFF⁑ᔿ Ձⵐߧ੟ࣘ⁑ᔿˈᡰᴹᰦ䫏ޣ䰝 0.4uA

IDDSL Ձⵐ⁑ᔿ
Ձⵐ✝੟ࣘ⁑ᔿˈ䝽㖞؍ᤱ 0.7uA

Ձⵐ✝੟ࣘ⁑ᔿˈ䝽㖞؍ᤱ

+RC64K
1.2uA

IDDSBR STDBY_RC⁑ᔿ RC13M,XOSC OFF 587uA

IDDSBX STDBY_XOSC⁑ᔿ XOSC ON 770uA

IDDFS 仁⦷ਸᡀ⁑ᔿ
DC-DC1 ⁑ᔿ֯用 2.2mA

LDO⁑ᔿ֯用 3.6mA
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㣟⡷රਧ ㅖਧ ᐕ֌⁑ᔿ ⍻䈅ᶑԦ ިර٬

ZSL420

IDDRX

᧕᭦⁑ᔿ DC-DC⁑ᔿ LoRa@125KHz 4.5mA

᧕᭦⁑ᔿ
Rx boostedˈDC-DC⁑ᔿˈ

LoRa@125Khz
4.9mA

᧕᭦⁑ᔿ LDO⁑ᔿ LoRa@125KHz 8.6mA

᧕᭦⁑ᔿ
Rx boostedˈLDO⁑ᔿˈ

LoRa@125Khz
9.4mA

IDDTX ਁ䘱⁑ᔿ (490MHz)

21dBm˄DUTY=4,HP=7˅ 108mA

19dBm˄DUTY=4,HP=7˅ 97.4mA

17dBm˄DUTY=4,HP=7˅ 86.8mA

14dBm˄DUTY=4,HP=7˅ 73.4mA

20dBm˄DUTY=4,HP=5˅ 94.9mA

17dBm˄DUTY=2,HP=4˅ 63.9mA

14dBm˄DUTY=2,HP=2˅ 38.8mA

ZSL421

IDDOFF OFF⁑ᔿ ⶑⵐߧ੟ࣘ⁑ᔿˈᡰᴹᰦ䫏ޣ䰝 0.4uA

IDDSL SLEEP⁑ᔿ
ⶑⵐ✝੟ࣘ⁑ᔿ䝽㖞؍ᤱ 0.7uA

ⶑⵐ✝੟ࣘ⁑ᔿˈ䝽㖞؍ᤱ

+RC64K
1.2uA

IDDSBR STDBY_RC⁑ᔿ RC13M,XOSC OFF 587uA

IDDSBX STDBY_XOSC⁑ᔿ XOSC ON 2.3mA

IDDFS 㓴ਸ⁑ᔿ
DC-DC⁑ᔿ֯用 3.7mA

LDO⁑ᔿ֯用 5.5mA

IDDRX

᧕᭦⁑ᔿ DC-DC⁑ᔿ LoRa@125KHz 5.9mA

᧕᭦⁑ᔿ
Rx boostedˈDC-DC⁑ᔿˈ

LoRa@125Khz
6.4mA

᧕᭦⁑ᔿ LDO⁑ᔿ LoRa@125KHz 10.5mA

᧕᭦⁑ᔿ
Rx boostedˈLDO⁑ᔿˈ

LoRa@125Khz
11mA

IDDTX ਁ䘱⁑ᔿ (490MHz)

21dBm˄DUTY=4,HP=7˅2 110mA

19dBm˄DUTY=4,HP=7˅ 99mA

17dBm˄DUTY=4,HP=7˅ 89mA

14dBm˄DUTY=4,HP=7˅ 75mA

20dBm˄DUTY=4,HP=5˅ 96.5mA

17dBm˄DUTY=2,HP=4˅ 65.5mA

14dBm˄DUTY=2,HP=2˅ 40mA

1. ਟ䘹⨶㇑⭥׋ DC-DCо LDO㓴ਸ׋⭥ᡆ㘵 LDO׋⭥⁑ᔿˈާփ㓶㢲㿱к㺘Ǆ
2. DUTY઼ HPѪ PA䇮㖞৲ᮠˈާփ㓶㢲㿱用ᡧ᡻޼Ǆ

6.3.3 ᑮ㿺参数⢯ᙝ
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㺘 39: ᑨ㿴৲ᮠ特性

ㅖਧ ᧿述 ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

FR ᐕ֌仁⦷㤳ത - 470 - 510 MHz

FSTEP 仁⦷䇮㖞↕䘋٬ - - 0.95 - Hz

PHN 仁⦷ਸᡀಘ⴨սಚ༠

1KHz〫ٿ - -93 - dBc/Hz

10KHz〫ٿ - -99 - dBc/Hz

100KHz〫ٿ - -102 - dBc/Hz

1MHz〫ٿ - -123 - dBc/Hz

10MHz〫ٿ - -136 - dBc/Hz

TS_FS 仁⦷ਸᡀಘ୔䟂ᰦ䰤 STDBY_XOSC⁑ᔿ - 40 - us

TS_HOP 仁⦷ਸᡀಘ䐣仁ᰦ䰤 10MHz↕䘋 - 30 - us

TS_OSC
ཆ䜘Ღփᰦ䫏Ⓚ࠷ᦒ

ᰦ䰤

Ӿ STDBY_RC mode࠷ᦒࡠཆ

䜘ᥟ㦑ಘ
- 150 - us

BR_L
LoRa䈳ࡦ⁑ᔿᮠᦞ

䙏⦷

ᴰᘛ˖ᑖᇭѪ 500KHzˈSFѪ 5

ᴰធ˖ᑖᇭѪ 7.8KHz S̍FѪ 12
0.018 - 62.5 kb/s

BW_L LoRa䈳ࡦᑖᇭ ਟ㕆〻᧗ࡦ 7.8 - 500 KHz

SF LoRa䈳ࡦᢙ仁ഐᆀ ਟ㕆〻᧗ࡦ 5 - 12 -

VTCXO
ཆ䜘 TCXOᰦ䫏⭥঻

㤳ത⭥׋

㣟⡷׋⭥⭥঻ VDDRF>

VTCXO+200mV
1.6 1.7 3.3 V

ILTCXO
㣟⡷䗃ࠪ㔉ཆ䜘

TCXO׋⭥⭥⍱㜭࣋
- 1.5 4 mA

TSVTCXO
用Ҿ㇑⨶ཆ䜘 TCXO

Ⲵ䈳㢲ಘ੟ࣘᰦ䰤

Ӿ֯㜭ࡠ䗃ࠪḷ߶⭥঻ 25mv䈟

ᐞ޵ᰦ䰤
- - 100 us

IDDTCXO
㣟⡷޵䜘Ღᥟ㇑⨶অ

㙇⭥⍱⎸ݳ

䶉ᘱ⭥⍱

䐏䍏䖭ᴹޣ㚄
- - 70 uA

ATCXO

ཆ䜘 TCXO䗃ࡠޕ㣟

⡷ XTA_RFᕅ㝊䗃ޕ

⭥঻信ਧ㤳ത

ཆ䜘 TCXO䙊䗷ањ 220Ω⭥

䱫઼ањ 10pF⭥ᇩѢ㚄䘎᧕ࡠ

㣟⡷䗃ޕᕅ㝊 TCXOǄ

0.4 0.6 1.2 Vpk

6.3.4 接᭬器参数⢯ᙝ

㺘 40: ᧕᭦ಘ৲ᮠ特性

ㅖਧ ᧿述 ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

RXS_LB

LoRa䈳ࡦ⁑ᔿл

᧕᭦⚥᭿ᓖˈ

Rx Boosted gain

BW_L=10.4KHzˈSF=7 - -134 - dBm

BW_L=10.4KHzˈSF=12 - -148 - dBm

BW_L=125KHzˈSF=7 - -125 - dBm

BW_L=125KHzˈSF=12 - -138 - dBm

BW_L=250KHzˈSF=7 - -122 - dBm

BW_L=250KHzˈSF=12 - -135 - dBm

BW_L=500KHzˈSF=7 - -118 - dBm
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ㅖਧ ᧿述 ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

BW_L=500KHzˈSF=12 - -129 - dBm

RXS_L
LoRa䈳ࡦ⁑ᔿл᧕᭦⚥᭿

ᓖˈRx Power Saving gain
BW_L=125KHzˈSF=12 - -133 - dBm

CCR_L
LoRa䈳ࡦ⁑ᔿл

਼仁ᣁࡦ

SF=7 - 5 - dB

SF=12 - 19 - dB

ACR_L
LoRa䈳ࡦ⁑ᔿл

Ѥ信䚃ᣁࡦ

ѝᗳ仁⦷〫ٿ

offset=±1.5*BW_Lˈᑖᇭ

125KHzˈᢙ仁ഐᆀѪ 7

- 60 - dB

ѝᗳ仁⦷〫ٿ

offset=±1.5*BW_Lˈᑖᇭ

125KHzˈᢙ仁ഐᆀѪ 12

- 72 - dB

BI_L
LoRa䈳ࡦ⁑ᔿл

䱫ຎᣁࡦ

ᑖᇭ 125KHzˈᢙ仁ഐᆀѪ

12ˈѝᗳ仁⦷〫ٿ

offset=±1MHz

- 88 - dB

ᑖᇭ 125KHzˈᢙ仁ഐᆀѪ

12ˈѝᗳ仁⦷〫ٿ

offset=±2MHz

- 90 - dB

ᑖᇭ 125KHzˈᢙ仁ഐᆀѪ

12ˈѝᗳ仁⦷〫ٿ

offset=±10MHz

- 99 - dB

IIP3 й䱦䗃ޕᡚ→⛩
Unwanted tones are 1 MHz

and 1.96 MHz above LO
- -5 - dBm

IMA Image attenuation
Without IQ calibration - 35 - dB

With IQ calibration - 54 - dB

TS_RX ᧕᭦ಘ੟ࣘᰦ䰤
Ӿ仁⦷ਸᡀᆼᡀࡠ᧕᭦ಘ੟

ࣘѻ䰤Ⲵᰦ䰤
- 41 - us

FERR_L

ਁሴ઼᧕᭦ᴰབྷ仁⦷䈟ᐞˈ

нᔰվ䙏⦷ՈॆˈSF5-SF12

┑ᑖᇭл仁⦷䈟ᐞ䜭䴰㾱ޘ

䏣 ±25%*BW
- - ±25% BW

ᴤѕṬ䲀ਁࡦሴ઼᧕᭦

ᴰབྷ仁⦷䈟ᐞˈнᔰվ

䙏⦷ՈॆˈSF10-SF12

SF=12 -50 - 50 ppm

SF=11 -100 - 100 ppm

SF=10 -200 - 200 ppm

6.3.5 ਇሺᵰ参数⢯ᙝ

㺘 41: ਁሴᵪ৲ᮠ特性

ㅖਧ ᧿述 ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

TXOP
RFㄟਓᴰབྷ䗃࣏ࠪ

⦷

䇮㖞 PAѪᴰ儈࣏⦷

ẓս
- +21 - dBm
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ㅖਧ ᧿述 ᶑԦ ᴰሿ٬ ިර٬ ᴰབྷ٬ অս

TXDRP
RF䗃࣏ࠪ⦷䏼㩭о

㌫ޣ঻⭥⭥׋

VDD_RF=2.7V - 2 - dB

VDD_RF=2.4V - 3 - dB

VDD_RF=1.8V - 6 - dB

TXPRNG RF䗃࣏ࠪ⦷㤳ത
ਟ㕆〻Ⲵ 31њẓս

↕䘋
TXOP-31 - TXOP dBm

TXACC RF䗃࣏ࠪ⦷߶⺞性 - - ±2 - dB

TXRMP PA᭮བྷಘᯌඑᰦ䰤 ਟ㕆〻 10 - 3400 us

TS_TX ሴ仁ਁሴ୔䟂ᰦ䰤
Ӿ仁⦷ਸᡀಘ੟ࣘᡀ

ਾ䇑ᰦ࣏
-

36+PA

ramping
- us

6.4 㿺格ᨅ䘦

6.4.1 ᰬ䫕参考

1. RC内部振荡器
ᰐ㓯᭦ਁಘᴹєњঅ⤜Ⲵ RC ᥟ㦑ಘˈ仁⦷࡛࠶ᱟ 64kHz ઼ 13MHzˈ64kHz Ⲵ RC ᥟ㦑ಘ൘ⶑⵐ⁑
ᔿлਟԕᨀ׋վ䙏ᰦ䫏৲㘳ˈ䙊䗷ࠐᶑભԔণਟ䝽㖞 64kHzⲴ RCᥟ㦑ಘᇎ⧠ᇎᰦᰦ䫏˄RTC˅࣏㜭Ǆ
13MHzⲴ RCᥟ㦑ಘਟԕ֌Ѫᰦ䫏৲㘳 ൘̍н੟ࣘཆ䜘ᥟ㦑ಘⲴᶑԦл ਟ̍ԕо޵䜘 32ս ARMCortex
M0޵Ṩ䙊信Ǆ

2. 外部晶体振荡器
ZSL420 㣟⡷޵䜘䳶ᡀᰐ㓯᭦ਁಘ 32M ᰦ䫏⭥䐟ˈ֌Ѫᰐ㓯᭦ਁಘ仁⦷ਸᡀᰦ䫏ⓀǄZSL421 㣟⡷޵
䜘ᰐ䳶ᡀᰐ㓯᭦ਁಘ 32Mᰦ䫏⭥䐟ˈ䴰㾱ཆ࣐Ღփᥟ㦑ಘǄᖃ ZSL421֯用ᰐⓀᲦփᥟ㦑ಘᰦˈᰐ䴰
ཆ᧕३䝽⭥ᇩˈ㣟⡷޵䜘ާᴹਟ㕆〻Ⲵ޵䜘३䝽⭥ᇩˈ⭥ᇩ٬ᴰሿ 11.3pFˈᴰབྷ 33.4pFˈ䇮㖞↕䘋٬
Ѫ 0.47pFǄ֯用ᰐⓀᲦփᥟ㦑ಘᰦ䴰㾱⌘᜿а⛩ˈᖃ䟷用 LoRa 䈳ᯩࡦᔿᰦˈᴹањվ䙏⦷ՈॆⲴ䈳
仁⦷䈟ᐞ⌒ࣘᴰབྷᇩᗽᓖˈ޵䰝ᰦˈ൘аवᮠᦞⲴਁ䘱ᰦ䰤ޣᮠ䝽㖞亩ˈᖃ䘉њվ䙏⦷ՈॆⲴ䘹亩৲ࡦ

Freq_drift_max=BW_L/(3*2SF)ˈᖃᔰ੟վ䙏⦷Ոॆᰦˈ൘аवᮠᦞਁሴᰦ䰤޵ˈ仁⦷䈟ᐞᇩᗽሶᨀॷ
Ѫˈؽ16 16*Freq_drift_maxǄ

3. 外部 TCXO参考设计
൘ḀӋ特ᇊ应用൪ਸˈ䴰㾱֯用ᖸվⲴ䙊信䙏⦷ᶕᇎ⧠䖳䘌䐍⿫䙊信ˈLoRaⲴ䈳ࡦ৲ᮠቡ䴰㾱䝽㖞ᡀ
བྷⲴᢙ仁ഐᆀˈሿⲴᑖᇭˈ↔ᰦѪҶᗇࡠᴤ儈Ⲵ仁⦷߶⺞ᓖ઼仁⦷っᇊᓖˈZSL421㣟⡷ RF䜘࠶ཆ䜘
Ღփᥟ㦑ಘ᧘㦀䟷用 TCXO(⑙ᓖ㺕گᲦᥟ)ˈ৲㘳䇮䇑ྲമ 11ᡰ⽪ˈ᧘㦀䟷用 Clipped-sine 䗃ࠪᯩᔿ
Ⲵ⑙㺕Ღփˈ⑙㺕Ღփ䗃ࠪᑵᓖн㜭䎵䗷 1.2Vˈ⑙㺕Ღփ᧘㦀᧕ޕ 220 ⅗࿶⭥䱫઼ 10pF 䳄ⴤ⭥ᇩˈ
ZSL421 Ⲵ PWR_TCXO ᕅ㝊ᴰབྷ䗃ࠪ⭥⍱ 4mAˈPWR_TCXO ᕅ㝊䗃ࠪ⭥঻ਟ㕆〻䈳㢲ˈ䈳㢲㤳ത
Ѫ 1.6V∼3.3VˈࡽᨀᶑԦᱟ㣟⡷׋⭥⭥঻㾱∄ PWR_TCXOᕅ㝊䗃ࠪ⭥঻儈 200mVԕкǄ
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图 11. TCXO设计参考

6.4.2 接᭬ᵰ

ZSL420/ZSL421㣟⡷᧕᭦ RF信ਧਾˈ俆ݸՊ㓿䗷ањվಚ༠᭮བྷಘ䘋㹼᭮བྷˈ❦ਾ㓿䗷޵䜘␧仁лਈ仁ࡠ
ањվѝ仁信ਧǄ޵䜘᧕᭦ᵪ䀓䈳ਾⲴ仁⦷൘վѝ仁仁⦷㤳ത L̍oRa䈳ࡦ⁑ᔿлˈਁ ሴ䈳ࡦᑖᇭоѝ仁ሩ应ྲл

㺘Ǆ

㺘 42: ਁሴ䈳ࡦᑖᇭоѝ仁ሩ应㺘

ᑖᇭ䇮㖞৲ᮠ
ሴ仁䈳ࡦᑖᇭ˄ৼ䗩ᑖˈ

KHz˅
ѝ仁˄KHz˅

LORA_BW_500 500 0

LORA_BW_250 250 250

LORA_BW_125 125 250

LORA_BW_62 62.5 250

LORA_BW_41 41.67 167

LORA_BW_31 31.25 250

LORA_BW_20 20.83 167

LORA_BW_15 15.63 250

LORA_BW_10 10.42 167

LORA_BW_7 7.81 250

6.4.3 ਇሺᵰ

ZSL420/ZSL421 㣟⡷唈䇔ਁሴ࣏⦷Ѫᴰབྷ࣏⦷ 21dBmˈਁሴ࣏⦷ާᴹ 32dB Ⲵਟ㕆〻䈳㢲㤳തˈ↕䘋䇮㖞
٬Ѫ 1dBˈ࣏⦷᭮བྷಘᯌඑᰦ䰤ҏਟ㕆〻᧗ࡦǄᖃ׋⭥⭥঻䗷վᰦˈᴰབྷ࣏⦷н㜭䗮ࡠ 21dBmˈ൘ 1.8V׋⭥઼
3.7V රᴢ㓯ྲമި⦷࣏оᇎ䱵䗃ࠪ⦷࣏䇮㖞⭥׋ 12ᡰ⽪Ǆ൘н਼׋⭥⭥঻ᶑԦлˈਁሴᵪ⎸㙇⭥⍱о䇮ᇊ࣏⦷
ިරᴢ㓯ྲമ 13ᡰ⽪Ǆ

©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.

49/69



ZSL420/ZSL421
集成 LoRa功能的微控制器 DataSheet

138222

图 12. 实际输出功率与编程功率典型曲线

138223

图 13. 消耗电流与设定功率典型曲线

6.4.4 电源㇗⨼

ZSL420/ZSL421㣟⡷޵䜘ᰐ㓯᭦ਁಘᴹє⿽অ⤜Ⲵ⭥Ⓚ㇑⨶অݳ D̍C-DC઼ LDO ൘̍ᡰᴹⲴ⁑ᔿл LDO׋
⭥䜭ᱟᔰ੟⣦ᘱ ᖃ̍DC-DC׋⭥ᔰ੟ᰦ ᭦̍ਁಘⲴ׋⭥ቡᱟ LDO઼DC-DC㓴ਸ׋⭥ ൘̍ᖵᵪ⁑ᔿ˄ STDBY_XOSC˅
лˈDC-DCᔰޣ仁⦷ިර٬Ѫ 3.25MHzˈ൘ FS,RX઼ TX⁑ᔿˈDC-DCᔰޣ仁⦷ިර٬Ѫ 5MHzˈ䙊䗷䝽㖞ᇴ
ᆈಘˈਟԕ൘н਼䘀㹼⁑ᔿл䘹ᤙ׋⭥ᯩᔿˈሩ应ޣ㌫ྲ㺘 43ᡰ⽪Ǆਚᴹ൘ STDBY_RCᐕ֌⁑ᔿлˈ᡽ݱ䇨ᴤ
᭩䝽㖞׋⭥⁑ᔿˈަԆ⁑ᔿлᴤ᭩ᱟᰐ᭸ⲴǄᖃ DC-DC׋⭥֯㜭ᰦˈLDO׍ᰗՊ؍ᤱ䗃ࠪˈн䗷 DC-DC䗃ࠪ
⭥঻Պ∄ LDO䗃ࠪ⭥঻儈 50mVˈᰐ㓯᭦ਁಘᴹབྷ⭥⍱䴰≲ᰦˈLDO䗃ࠪਟԕᨀ׋བྷ⭥⍱䴰≲Ǆ

©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.

50/69



ZSL420/ZSL421
集成 LoRa功能的微控制器 DataSheet

㺘 43: ⎸㙇⭥⍱о䇮ᇊ࣏⦷ިරᴢ㓯

䘀㹼⁑ᔿ SLEEP STDBY_RC STDBY_XOSC FS RX TX

Regulator Type = 0 - LDO LDO LDO LDO LDO

Regulator ype = 1 - LDO LDO+DC-DC LDO+DC-DC LDO+DC-DC LDO+DC-DC

൘ḀӋ应用൪ਸ ሩ̍վ࣏㙇㾱≲∄䖳儈 ↔̍ᰦ应䈕䘹ᤙ DC-DCо LDO㓴ਸ׋⭥ ᖃ̍䘹ᤙ DC-DCо LDO㓴
ਸ׋⭥ᰦˈ䴰㾱ཆ᧕ањ⭥ᝏ઼⭥ᇩˈ㿱മ 17ˈ䘹ᤙ 15uH⭥ᝏᰦ⭥ᝏ৲ᮠ䴰㾱┑䏣ԕлйњ৲ᮠ㾱≲Ǆ

DCR(max) = 2ohms

Idc(min) = 100mA

Freq(min) = 20MHz

6.5 LoRa调制䀙调器
LoRa䈳ࡦ䀓䈳ಘ֯用ᢙ仁䈳ࡽ઼ࡦਾ㓐䭉ᢰᵟˈоՐ㔏Ⲵ FSK䈳ࡦᢰᵟ⴨∄ˈ䘉њᢰᵟ໎࣐Ҷᰐ㓯䙊䇟䬮

䐟Ⲵっᇊ性઼Ր䗃䐍⿫Ǆ

6.5.1 LoRa调制参数
൘ᇎ䱵应用ѝˈѪҶ䘲应н਼Ⲵ应用൪ਸˈ֯ᗇᰐ㓯᭦ਁಘ㺘⧠ᴤՈˈ䈳ࡦ䀓䈳ಘ㺘⧠ᴤՈˈਟԕ䙊䗷᭩ਈ

4њ䈳ࡦ৲ᮠˈᴤ᭩䘉 4њ৲ᮠਾˈਁሴ઼᧕᭦䬮䐟亴㇇ˈᣇᒢᢠ性ˈ仁䉡ঐ用ˈᮠᦞՐ䗃䙏⦷䘉Ӌ䜭Պਁ⭏ਈ
ॆǄ䘉 4њ৲ᮠ࡛࠶ᱟ˖

● 䈳ࡦᑖᇭ˄BW_L˅
● ᢙ仁ഐᆀ˄SF˅
● ᮠᦞव㕆⸱⦷˄CR˅
● վ䙏⦷Ոॆ˄LDRO˅

1. 扩频因子
оՐ㔏Ⲵⴤ᧕ᒿࡇᢙ仁наṧⲴᱟ LoRa 䈳ࡦᢙ仁ᴹањᢙ仁ഐᆀ৲ᮠ SFˈLoRa ᢙ仁ᱟሶ NSF њ

ᮠᦞ∄特ࢢ࠶ᡀ 2^NSF њ⸱⡷˄chip˅䘋㹼ᢙ仁Ր䗃ˈ2^NSF њ⸱⡷ቡᱟ LoRa Ր䗃Ⲵᴰሿঅݳㅖਧ
˄Symbol˅̍ ਁ䘱 SymbolⲴ䙏⦷〠֌ㅖਧ䙏⦷˄Rs˅̍ ྲ㺘 44ᡰ⽪,㺘᰾Ҷн਼ SFሩ应䀓䈳ಘᴰվⲴ
䀓䈳信ಚ∄Ǆ

㺘 44: ᢙ仁ഐᆀоᴰሿ䀓䈳信ಚ∄ሩ应㺘

SF 5 6 7 8 9 10 11 12

2^SF

˄Chips/Symbol˅
32 64 128 256 512 1024 2048 4096

LoRa

Demodulator

SNR˄dB˅

-2.5 -5 -7.5 -10 -12.5 -15 -17.5 -20

٬ᗇ⌘᜿Ⲵᱟᖃ SF=5઼ SF=6ᰦ L̍oRa䈳ࡦᮠᦞवⲴࡽሬ⸱䮯ᓖ㠣ቁ䴰㾱 12њ SymbolˈԕׯҾ᧕
᭦ಘⲴࣘᘱ㤳തާ޵ᴹᴰ֣性㜭Ǆਖཆн਼Ⲵᢙ仁ഐᆀᖬ↔↓Ӕ ᡰ̍ԕᗵ享൘䬮䐟Ⲵਁ䘱઼ח᧕᭦ח䇮

ᇊ਼ṧⲴᢙ仁ഐᆀ
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2. 调制带宽
信ਧ䈳ࡦᑖᇭ䎺བྷ㜭ཏ᭟ᤱⲴᴹ᭸ᮠᦞ䙏⦷ቡ䎺བྷǄՐ䗃䙏⦷໎བྷⲴԓԧᱟ᧕᭦⚥᭿ᓖ䱽վ བྷ̍ཊᮠഭ

ᇦ൘ݱ䇨ঐ用ᑖᇭⲴᯩ䶒ᆈ൘ⴁ㇑䲀ࡦˈZSL420/ZLS421 㣟⡷䈳ࡦᑖᇭㅖਸⴁ㇑㾱≲ˈLoRa 䈳ࡦ䀓
䈳ಘᑖᇭᱟᤷৼ䗩ᑖˈྲമ 14ᡰ⽪Ǆ

138224

图 14. 双边带调制方式

ਟ䝽㖞㤳തྲ㺘

㺘 45: 䈳ࡦᑖᇭо䝽㖞৲ᮠሩ应㺘

䝽㖞৲ᮠ 0 1 2 3 4 5 6 7 8 9

BW_L[KHz] 7.81 10.42 15.63 20.83 31.25 41.67 62.5 125 250 500

3. FEC编码
ѪҶ䘋а↕ᨀ儈᭦ਁ䬮䐟Ⲵっᇊ性ˈLoRa 䈳ࡦ䀓䈳ಘ֯用ᗚ⧟䭉䈟㕆⸱৫ᢗ㹼ࡽሬ䭉䈟Ự⍻઼㓐䭉ˈ
лߥ㓐䭉㕆⸱˄FEC˅ሩҾᆈ൘Ⲵᒢᢠᛵੁࡽ ൘̍ᨀ儈䬮䐟Ⲵっᇊ性䶎ᑨᴹ᭸Ǆਁ ሴㄟ䝽㖞㕆⸱⦷ѻਾˈ

᧕᭦ㄟ൘वཤ㜭ཏ䀓᷀ࠪ㕆⸱⦷Ǆᴤ儈Ⲵ㕆⸱䙏⦷ਟԕᨀ儈ᣇᒢᢠ㜭࣋ ն̍ԓԧᱟ਼ṧⲴᴹ᭸ᮠᦞ䮯ᓖ

ᰦ䴰㾱ᴤ䮯ⲴオѝՐ䗃ᰦ䰤Ǆ൘↓ᑨᶑԦлањ 4/5Ⲵ㕆⸱⦷ᱟ∄䖳൷㺑ⲴǄ൘ᒢᢠѕ䟽Ⲵᛵߥлˈ应
䈕֯用ањᴤ儈Ⲵ㕆⸱⦷Ǆ㓐䭉㕆⸱н䴰㾱⭡᧕᭦ಘ亴ݸ⸕䚃ˈഐѪᆳ㻛㕆⸱൘ਁ䘱वⲴᣕཤ䜘࠶ѝǄ

㕆⸱⦷ਟ䘹ᤙ㤳തྲ㺘ᡰ⽪Ǆ

㺘 46: 㕆⸱⦷ਆ٬㤳ത

䝽㖞৲ᮠ
ᗚ⧟㕆⸱⦷ CR˄ᴹ

᭸ᮠᦞ/ᙫᮠᦞ˅
㕆⸱ᔰ䬰∄⦷

1 4/5 1.25

2 4/6 1.5

3 4/7 1.75

4 4/8 2

4. 低数据速率优化
ѪҶ᧕᭦ಘ㜭ཏᴤྭൠ᧕᭦信ਧˈ䙊ᑨᖃਁሴⲴањ䈳ࡦㅖਧᰦ䰤བྷҾ 16.38ms ᰦˈ应䈕ᢃᔰվ䙏⦷
ՈॆᔰޣǄ

5. LoRa传输参数关系
ᢙ仁ഐᆀ઼䈳ࡦᑖᇭ⭡用ᡧ䘹ᤙ L̍oRa䈳ࡦਾⲴᴰሿঅݳㅖਧ䙏⦷о䘉є亩ᴹޣ ᇊ̍Ҿㅖਧ䙏⦷ RS =

BW/(2^S F) BWᱟ信ਧ䈳ࡦਾⲴᑖᇭˈSFᱟ䈳ࡦⲴᢙ仁ഐᆀǄ
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6.5.2 LoRa数据帧
LoRaᮠᦞᑗᴹє⿽Ṭᔿ а̍⿽ᱟᱮ性वཤ ਖ̍а⿽ᱟ䳀ᖒवཤ ᱮ̍性ᣕཤлवᤜањ⸝Ⲵवཤ信息઼ањव

ཤ CRCṑ傼信息ˈ䘉њवཤवਜ਼Ҷᴹ᭸ᮠᦞᆇ㢲ᮠ઼㕆⸱⦷Ǆᒦф䟷用പᇊ 4/8Ⲵ㕆⸱⦷Ǆ䳀ᖒᣕཤлˈᰐ↔व
ཤ信息઼वཤ CRCṑ傼信息ǄLoRaᮠᦞᑗṬᔿྲമ 15ᡰ⽪Ǆ

138225

图 15. LoRa数据帧格式

LoRa व⭡ࡽሬ⸱ᒿࡇᔰ࿻ˈ用ᶕ֯᧕᭦ಘо䗃ޕ信ਧ਼↕Ǆ唈䇔ᛵߥлˈࡽሬ⸱㻛䝽㖞Ѫ 12 њㅖਧ䮯ᓖǄ
䘉њࡽሬ⸱ᒿࡇ䮯ᓖᱟਟ㕆〻Ⲵˈਁ䘱Ⲵࡽሬ⸱䮯ᓖਟԕ൘ ࡠ10 65535њㅖਧѻ䰤ਈࣘǄ᧕᭦ಘՊ䘋㹼ઘᵏ性
੟ࣘࡽሬ⸱Ự⍻〻ᒿˈ᧕᭦ᵪࡽሬ⸱䮯ᓖ应䈕㻛䝽㖞Ѫ䐏ਁ䘱ಘⲴࡽሬ⸱䮯ᓖаṧˈࡽྲٷሬ⸱䮯ᓖᵚ⸕ˈᡆ㘵

Պਈॆˈ᧕᭦ᵪ应䈕䝽㖞ᡀᴰབྷⲴࡽሬ⸱䮯ᓖǄवཤѻਾቡᱟᴹ᭸ᮠᦞǄ൘ḀӋᛵߥлˈྲٷᴹ᭸ᮠᦞᆇ㢲䮯ᓖǃ

㕆⸱⦷ᨀࡽ੺⸕᧕᭦ᵪˈ䘉⿽ᛵߥਟԕ䙊䗷䈳用䳀ᔿᣕཤ⁑ᔿ৫߿ቁਁ䘱ᰦ䰤Ǆ൘䘉њ⁑ᔿлवཤՊ൘ᮠᦞवѝ

㻛৫䲔Ǆ൘䘉⿽ᛵߥлˈᴹ᭸ᮠᦞ䮯ᓖ઼㓐䭉㕆⸱⦷ᗵ享ሶᰐ㓯᭦ਁಘ䬮䐟Ⲵє䗩䜭᡻ࣘⲴ䝽㖞ѪаṧǄ
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7 典型应用电路
ZSL420/ZSL421ިර应用⭥䐟ྲമ 16ǃമ 17઼മ 18ᡰ⽪Ǆ

138217

天线

RFIO
1.8-3.7V VDD_RF

GND

10uF

RST

BOOT0

10K

VDD

XTLI

XTLO
XTHI

XTHO

外部晶振

(非必须)

470nF

15uH

DC_SW

DC_VREG

DC-DC外围

器件(非必须)

V_CORE

1uF/100nF

ZSL420
VDD

10K

100nF

VDD

AVDD

GND

AVSS

1.8-3.7V

10uF

1.8-3.7V

10uF

图 16. ZSL420典型应用电路图

138217

TCXO
VDD

OUT

GND

PWR_TCXO

XTA_RF

天线

RFIO
1.8-3.7V VDD_RF

GND

10uF

BOOT0

10K

VDD

XTLI

XTLO
XTHI

XTHO

外部晶振

(非必须)

470nF

15uH

DC_SW

DC_VREG

DC-DC外围

器件(非必须)

V_CORE

1uF/100nF

ZSL421

VDD

AVDD

GND

AVSS

1.8-3.7V

10uF

1.8-3.7V

10uF

RST

VDD

10K

100nF

图 17. ZSL421外接有源晶体典型应用电路图

©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.

54/69



ZSL420/ZSL421
集成 LoRa功能的微控制器 DataSheet

138217

XTB_RF

XTA _RF

天线

RFIO
1.8-3.7V VDD_RF

GND

10uF

BOOT0

10K

VDD

XTLI

XTLO
XTHI

XTHO

外部晶振

(非必须)

470nF

15uH

DC_SW

DC_VREG

DC-DC外围

器件(非必须)

V_CORE

1uF/100nF

ZSL421

VDD

AVDD

GND

AVSS

1.8-3.7V

10uF

1.8-3.7V

10uF

RST

VDD

10K

100nF

图 18. ZSL421外接无源晶体典型应用电路图
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8 封装⢯ᙝ

8.1 芯片ተሮ

㣟⡷ሱ㻵ቪረമ䈧৲㘳മ19Ǆ

138217

图 19. 芯片封装底视图

SYMBOL TYPICAL(mm) TOL(mm) NOTES

D 11.00 +/-0.1

E 11.00 +/-0.1

D1 8.80 +/-0.075

E1 8.80 +/-0.075

D2 4.00 +/-0.1

E2 4.00 +/-0.1

D3 1.00 +/-0.1

E3 1.00 +/-0.1

D4 2.55 +/-0.1

E4 0.58 +/-0.1

D5 1.57 +/-0.1
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E5 3.06 +/-0.1

D6 5.025 +/-0.075

E6 5.025 +/-0.075

D7 10.15 +/-0.1

E7 10.15 +/-0.1

e 0.55 +/-0.05

b 0.30 +/-0.05

L 0.55 +/-0.05

L1 0.20 +/-0.075

L2 0.25 +/-0.075

L3 0.35 +/-0.05

R 0.50 +/-0.1

A 1.04 +/-0.07

8.2 PCBᓉ参考
PCBᓃቪረ䈧৲㘳മ20оമ21Ǆ

138217

图 20. 封装参考图
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138217

图 21. 引脚间距

SYMBOL TYPICAL(mm) TOL(mm) NOTES

D1 8.80 +/-0.075

E1 8.80 +/-0.075

D6 5.025 +/-0.075

E6 5.025 +/-0.075

D7 10.15 +/-0.075

E7 10.15 +/-0.075

e 0.55 +/-0.05

b 0.30 +/-0.05

L 0.55 +/-0.05

L3 0.35 +/-0.05

8.3 芯片丝印

㣟⡷эঠྲമ22ᡰ⽪Ǆ

©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.

58/69



ZSL420/ZSL421
集成 LoRa功能的微控制器 DataSheet

138217

图 22. 芯片丝印

©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.

59/69



ZSL420/ZSL421
集成 LoRa功能的微控制器 DataSheet

9 ⭕ӝ᤽ሲ

9.1 㺞䶘䍪装ᶗԬ

᧘㦀৲㘳 J-STD-020/033㿴㤳ǄPeak Temperature: <245◦C

Reflow Time: ≤2

Reflow Profile৲㘳മ23о㺘49

 

图 23. Reflow Profile

㺘 49: ৲ᮠ䈤᰾

Profile

Feature
ᴢ㓯特ᖱ Pb-Free Assembly

Solder Paste 䭑㞿 Sn96.5/Ag3/Cu0.5

Preheat Temperature min(Tsmin) ᴰሿ亴✝⑙ᓖ 150◦C

Preheat Temperature max(Tsmax) ᴰབྷ亴✝⑙ᓖ 200◦C

Preheat Time(Tsmin to Tsmax) (ts) 亴✝ᰦ䰤 60-120sec

Average ramp-up rate (Tsmax to Tp) ᒣ൷кॷ䙏⦷ 3◦C/secondmax

Liquidous Temperature(TL) ⏢⴨⑙ᓖ 217◦C

Time(tL)Maintained Above(TL) ⏢⴨㓯ԕкⲴᰦ䰤 30-90sec

Peak temperature(Tp) ጠ٬⑙ᓖ 230-245◦C

Average ramp-down rate(Tp to

Tsmax)
ᒣ൷л䱽䙏⦷ 6 ◦C/secondmax

Time 25 ◦Cto peak temperature
25 ◦Cࡠጠ٬⑙ᓖⲴ

ᰦ䰤
8 minutes max
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9.2 存储与䘆输

9.2.1 ⌞意Ӂ亯

● нݱ䇨ᆈ᭮ྲлᶑԦ
– 㞀㲰性≄փˈྲ CI2ˈH2SˈNH3ˈSO2ˈަᆳ NOX
– ⴀ性⧟ຳˈᶱㄟⲴ⒯ᓖ⧟ຳ
– 䮯ᰦ䰤ⴤ᧕᳤䵢൘ཚ䱣ݹ⧟ຳ
– ᆈۘ൘䎵ḷⲴ⑙⒯ᓖ⧟ຳ

● 䱢→䏼㩭ǃ䴷ࣘǃᵪỠ᤹঻
● 䚯ݽ儈঻ǃ䶉⭥᧕䀖ԕݽᦏൿಘԦ

996751

图 24. ATTENTION

9.3 ⒵ᮅㅿ㓝

ᡰᴹⲴກሱሱ㻵品䜭Պ੨᭦⒯≄ ൘̍ SMTഎ⍱䗷〻ѝ ഐ̍ಘԦᡰ༴Ⲵ⧟ຳᶑԦⲴᘛ䙏ਈॆ ৏̍㻛ಘԦ੨᭦Ⲵ

⒯≄ՊਈѪ䗷✝㫨⊭ˈ⭡↔Պ֯ಘԦਁ⭏㟘㛰Ǆྲ᷌঻࣋䎵䗷ҶກሱᯉⲴᥐᴢᕪᓖˈਟ㜭Պᕅ䎧ಘԦᔰ㻲ᡆ޵䜘

ቲǄ࠶

䈕产品┑䏣 MSL-5ㅹ㓗ˈ᧘㦀൘㓴㻵ѻࡽ䘋㹼 125◦C✈✔ 12ሿᰦˈ✈✔ᆼѻਾ൘ <30◦C/60% RH⧟ຳлˈ
48ሿᰦ޵ᆼᡀ SMT䍤㻵Ǆ

996751

图 25. CAUTION

9.4 ऻ装信息

֯用┑䏣 JEDECḷ߶Ⲵ TRAY㻵᭮ˈ䟷用䶉⭥㺻व㻵ˈ㺻᭮޵ᴹᒢ⠕ࡲ৺⒯ᓖᤷ⽪঑Ǆ

MSLоᆈۘᶑԦྲ26ᡰ⽪Ǆ
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图 26. MSL与存储信息
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10 䍙༦᱄ރ

应用信息

ᵜ应用信息䘲用Ҿ ZSL420/ZSL421Ⲵᔰਁ䇮䇑Ǆᇒᡧ൘ᔰਁ产品ࡽˈᗵ享ṩᦞަ产品特性㔉Ҹ修᭩ᒦ傼䇱Ǆ

࡟ᮽẙ的ᵹ᭯ؤ

ᵜ⵰Ѫ用ᡧᨀ׋ᴤྭᴽ࣑Ⲵ৏ࡉˈᒯᐎ㠤䘌ᗞ⭥ᆀᴹ䲀ޜਨ˄л〠Ā㠤䘌ᗞ⭥ᆀā˅ ൘ᵜ᡻޼ѝሶቭਟ㜭ൠѪ

用ᡧ੸⧠䈖ᇎǃ߶⺞Ⲵ产品信息ǄնӻҾᵜ᡻޼Ⲵ޵ᇩާᴹаᇊⲴᰦ᭸性ˈ㠤䘌ᗞ⭥ᆀн㜭ᆼ؍ޘ䇱䈕᮷ẓ൘ԫ
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