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 Ғᵜ  
SNS521H й ӁNB-

IoT Ӂ Ӂ ӂ

Cortex-M0+ й й

Ӂ PWM Ӂ12 ADCӁ Ӂ UART

LPUART ӁSPIӁI2CӁTRNG й

й KeilӁIAR й C й

Ӂ Ӂ Ӂ ӂ 

SNS521H NB-IoT й B3,5,8

й 3GPP Release 14 NB-IoT ӂ L1~L3ӁIPV4/IPV6ӁNon-

IPӁSMSӁUDPӁTCPӁDTLS/TLS/SSLй CoAPӁMQTTӁHTTPӁLwM2M IoT

ӂ 

    Ӂ SNS521Hй LGA й104 й 12mm X 12mm 

X1.11mm й й SNS521H ӂ 

 

ה  ‘ᶂ 

SNS521H
Application
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Cortex-M+

RAM

FLASH

Peripherals

F
la

s
h

R
F

 T
ra

n
s
ce

iv
e

r

VBAT

xtal1 xtal2

M
A

IN
 U

A
R

T

V
B

A
T_N

B

D
B

G
 U

A
R

T

U
S

IM

R
E

S
E

T

I 2C

LP UART

UART

GPIO

LCD

ADC( 12bit )

NB-IoT
Modem

Security

RAM

FLASH

Peripherals

 

 1-1 SNS521H  



 

                                                      AN0032 SNS521H  

 11 / 36 

 ṩӏ ₡ 

SNS521H й 698MHz-960MHz 1695MHz-

2200MHzй й й

ӂ 

 1-1 SNS521H  

 

3GPP Band 

҉  

Uplink(U L)band 

Ҋ  

Downlink(D L)band 

└  

Duplex Mode 
Band 03 1710MHz-1785MHz 1805MHz-1880MHz H-FDD 

Band 05 824MHz-849MHz 869MHz-894MHz H-FDD 

Band 08 880MHz-915MHz 925MHz-960MHz H-FDD 

 Ғᵜ Ӡ  
SNS521H й Ӂ Ӂ

ESD ӂ 

 

 ⸗₭  

 2-1 -NB  

     

VBAT_NB -  +4.5 V 

 -  +3.6 V 

 -  +1.1 V 

 

 2-2  

      

 VBAT_NB
( 1)

 +2.2  +4.5 V 

 Iin
( 2)

 500 -  mA 

 

Notesч  

 

(1) й

ӂ 

(2) LDO й 500mA. 
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 ╗ẘ◕  

 2-3 SNS521H  

 ṿ ῖ ṿ ṿ  ᵝ 

 - 35 +25 +75 ˥ 
( 1)

 - 40 -  +85 ˥ 

 - 40 -  +90 ˥ 

 

Notesч  

 

(1) й й

3GPP й ӂ 

ה   

SNS521H й AT й NB

еActiveйIdleйPSMж й й NB

ӂ й ӂ 

 ̧ ActiveчActive й й й й

MCU й ӂ 

 ̧ IdleчCPU й й й

й й ӂ 

 ̧ (PSM)ч RTC й й ӂ 

 

 2-4 SNS521H  

 ╠  ṿ ῖ ṿ ṿ ᵝ 

Active 

Singl- tone, (23dBm)@3.6V  240  mA 

Singl- tone, (23dBm)@3.0V  280  mA 

Singl- tone, (23dBm)@2.2V  300  mA 

Singl- tone,   30  mA 

Multi- tone, (23dBm)@3.6V  240  mA 

Multi- tone, (23dBm)@3.0V  280  mA 

Multi- tone, (23dBm)@2.2V  300  mA 

Idle @3.6V,DRX=2.56S  110  uA 

PSM й  @3.0V  0.8  uA 

 

 Ṃ  

 2-5  

Band Max Power Min. Power Sensitivity( ) 

HD-FDD B3 23dBmÒ2dB щ-40dBm Ó-117dBm 
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Band Max Power Min. Power Sensitivity( ) 

HD-FDD B5 23dBmÒ2dB щ-40dBm Ó-117dBm 

HD-FDD B8 23dBmÒ2dB щ-40dBm Ó-117dBm 

 

 ESD ἑ◕  

ESD й SNS521S

й й ESD й

й Ӂ ӂ 

 2-6 ESD  

ч 45%й 25˥ 

   

VBAT_NB Ò2KV Ò5KV 

GND Ò2KV Ò5KV 

ANT Ò2KV Ò5KV 
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 NB-IoT Ӡὓᴬ 
 

 ⸗╟  

 3-1  

       

74,75 VBAT_NB NB  +2.2 +3.3 +4.5 V 

76 GND  -  0 -  V 

 

й 0.5A ӂ 

й LDO й

й DC-DC й DCDC EMI

ӂ 

VBAT_NB VBAT_NB (

)ӂ йVBAT_NB ӂPCB

VBAT_NB й й 2mmй GND

й VBAT_NB ӂ ч 

C1 ESR 100uF й ӂ 

C2ӁC3ӁC4 0402 100nFӁ100pFӁ22pF й ӂ 

 

C2

100nF

C3

100pF

C4

22pF

VBAT_NB

+   C1

SNS521H

GND

VBAT_NB

220uF

TVS

 

 3-1 VBAT_NB  
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VBAT_NB

32K

Clock

ResetN

BOOT/
GPIO1

CM3
ResetN

Logic 1

Logic 0

Logic 1

Logic 0

A B C D E

A: ∆

B: VBAT_NB҉

C: 32K D: ᴆBOOT E: ᴆBOOT

T1 T2 T3
 

 3-2  

ч 

(1) VBAT_NB 0.7Vӂ 0.7V 2.2Vй

й й

й й ӂ 

(2) ResetN й C ӂ 

(3) GPIO1 й E ӂ 

(4) CM3 ResetN й Boot ӂ 

(5) ч 

T1ч 0V 2Vй 10ms. 

T2+T3ч 100ms й 32K е 1.x жӂ 

 

 ᶵӇ⸗ ᵘᾩẐ 

 3-2  

   

25 NB_RSTN NB й й й ы100ms 

 

SNS521H й й ӂ 
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 ̧ ч ӂ 

 ̧ ч òAT+NRBó ӂ 

VBAT_NB

32K
Clock

ResetN

CM3
ResetN

Logic 1

Logic 0

Logic 1

Logic 0

T1 T2
 

 3-3  

ч  

 ̧ йT1 VBAT_NB/32K ш 

 ̧ ч T1ч 10nsшT2ч 52msӂ 

 

SNS521H NB-IoT й й

й ӂ 

 

 NB -IoT UART Ӡ 

SNS521H ч ӂ

4800bps\9600bps\115200bps\921600bps, ӂ 

 3-3 UART  

    

 
41 NB_TXD й й  

42 NB_RXD й й  

 
23 NB_DBG_TXD й  

24 NB_DBG_RXD й  

 

ч 

 ̧ UART Vout_NB й ӂ 

 ̧ DBG UART й 6Mbpsй

ӂ 

 ̧ LGA й й4
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ӂ 

 ̧ й ӂ 

 

 USIM ᴉὓᴬ 

SNS521Hᶫѿ USIM ̆USIM 3GPP ⱳ Ȃ USIM

ῤ ᶫ ̆ 1.8/ 3.0Vᶫ ȂҊ USIM Ȃ 

 3-4 USIM  

   

 GND USIM й  

43 VDD_USIM USIM й 1.8V/3.3V 

44 USIM_IO USIM  

45 USIM_CLK USIM  

46 USIM_RST USIM  

 

22R

22R

22R

VCC                   GND

RST                    VPP

CLK                       IO

100nF33pF 33pF 33pF

VDD_USIM USIM Card Connector

10K

SNS521H

VDD_USIM

USIM_RST

USIM_CLK

GND

USIM_IO

TVS

 

 3- 4 6PIN SIM  

 

 

ч 

SIM й SIM

ӂ 

 ̧ USIM й й 200mmӂ 

 ̧ USIM RF VBAT ӂ 

 ̧ USIM_IO USIM_CLK й й

ӂ йUSIM_IO VDD_USIM

й 10K й

ӂ йUSIM_RST ӂ 

 ̧ USIM GND й 0.5mmӂVDD_USIM
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1uFй USIM VCC ӂ 

 ̧ ESD й USIM TVS , TVS

50pFй USIM ESD ӂ USIM

22 EMIй ESD ӂ й 33pF

ӂ 

 

 ᶽ ὓᴬ 

3.5.1 Ṃ ᶽ ᴟ  

ANT RF й 50ǰӂ 

33pF

C2
NC

C3
NC

ANTENNA

SNS521H

ANT

GND

GND
C1

TVS

 

 3-5  

ч 

1) ǩ й C1 й 33pFйC2 C3 ӂ

C1/C2/C3 0201 0402йPCB ӂ 

2) TVS ESD й PCB й TVS

й 0.5pFӂ 

3.5.2 ẁⱴṂ Ӡᴹ LAYOUT ᴟ ἷḿ 

PCB й 50ǰӂPCB

й ӂ 

     й PCB й TOP LAYERӂ й

ŭrӁ еRF Traceж WӁ DӁ

H ӂ 



 

                                                      AN0032 SNS521H  

 19 / 36 

GND

TOP LAYER

׃ PREPREG

W

D D

H

RF Trace

 
 3-6  

 

й й

ч 

1ж й Polar Si9000 ӂ PCB

H й DӁ Wй ӂ 

2ж й й 135Áй

 ӂ

ӂ 

3ж й GND й

GND й ӂ 

 

ч 

W

D

Pad of ANT

Pad of GND

Pad of GND

N
C

33pF

N
C

 

 3-7 PCB  

 ҒᵜỈὔֹᵷ⸗₭  

 ≡ ῪҬ 

ч 

1ж GND ӂ 
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2ж TA=25˥ VBAT_MCU=3.3Vй й

ӂ 

 

 ḽ῏ᶼ Ḧө 

ò ó й

ӂ й

й  

 

 4-1  

     

VBAT_MCU-GND  -0.3 5.5 V 

Vin ῒ ҉ ῀  GND-0.3 VBAT_MCU+0.3 V 

 Ҍ ᶫ   50 mV 

 Ҍ   50 mV 

VESD(HBM) ESD    V 

 

 

 4-2  

    

IVBAT_MCU  300 mA 

IGND GND  300 mA 

IIO ᴋ I/O └ ҉ ₮  25 mA 

ᴋ I/O └ ҉ ₮  -25 mA 

IINJ(PIN) RESETB ῀  +/ -5 mA 

XTH XTHI XTL XTLI ῀  +/ -5 mA 

ῒ ῀  +/ -5 mA 

ØIINJ(PIN) I/O  +/ -25 mA 

 

 

 4-3  

    

TSTG  -60 ~ +150 ˥ 

TJ  105 ˥ 
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 ṩӏῪҬ 

4.3.1 ⱴṩӏῪҬ 
 4-4  

     

fHCLK AHB  0 48 MHz 

fPCLK0 APB0  0 48 MHz 

fPCLK1 APB1  0 48 MHz 

VBAT_MCU  1.8 5.5 V 

PD TA=85˥  476 mW 

TA е ж -40 +85 ˥ 

TJ  -40 +105 ˥ 

 

4.3.2 ѕ⸗ᵘὍ⸗ᾩַײṩӏῪҬ 
 4-5  

     

tVCC VDD  0 5 V/us 

tVCC VDD  0 5 V/us 

 

4.3.3 Ҡӈה ⁴ẩᵧ ᾩײַ  

RCH ӂ

ч 

ч RCH  

ч RCH  

 

ч ӂ 

       

Twu    1.8  us 

 FMCLK=4MHz   9.0  us 

FMCLK=8MHz   6.0  us 

FMCLK=16MHz  5.0  us 

FMCLK=24MHz   4.0  us 

 

4.3.4 ᴜ ᾩ ╟◕  
 

É XTH 
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 4-6  

      

fXTH _ext  0 8 32 MHz 

VXTHH  0.7VBAT_MCU  VBAT_MCU V 

VXTHL  GND  0.3VBAT_MCU V 

Tr(XTH)    20 ns 

Tf(XTH)    20 ns 

Tw(XTH)  16   ns 

Cin(XTH)   5  pF 

Duty  40  60 % 

IL    Ò1 uA 

 

й й

й ч 

 4-7 XTH  

       

Fclk   4  32 MHz 

ESRclk ESR  32M  30 60 ohm 

4M  400 1500 ohm 

CLX       

Duty   40 50 60 % 

Idd  32M Xtal,CL=12pF , 

ESR=30ohm 

 600  
uA 

Tstart  32MHz @XTH_CR.Driver=1111  300  us 

4MHz @XTH_CR.Driver=0011  2  ms 

 

 

 

É XTL 

 4-8  

      

fXTL _ext  0 32.768 1000 KHz 

VXTLH  0.7VBAT_MCU  VBAT_MCU V 

VXTLL  GND  0.3VBAT_MCU V 

Tr(XTL)    50 ns 

Tf(XTL)    50 ns 

Tw(XTL)  450   ns 

Cin(XTL)   5  pF 

Duty  30  70 % 
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IL    Ò1 uA 

 

й й

й ч 

 4-9 XTL  

       

Fclk    32.768  KHz 

ESRclk ESR  32M  65 85 ohm 

4M  400 1500 ohm 

CLX       

DCACLK   30 50 70 % 

Idd  CL=12pF,ESR=65Kohm  350 1000 nA 

Tstart  CL=12pF,ESR=65Kohm 

40%~60% duty cycle has 

been reached 

 500  

ms 

 

4.3.5 I/O ᴬ◕  

É -  

 4-10  

      

VOH High level output 

voltage Source Current  

Sourcing 4mA,  

VBAT_MCU=3.3V 

VBAT_MCU-0.25  
KHz 

  Sourcing 8mA,  

VBAT_MCU=3.3V 

VBAT_MCU-0.6  
V 

VOL Low level output 

voltage Sink Current 

Sinking 5mA, 

VBAT_MCU=3.3V 

 GND+0.25 
V 

  Sinking 14mA, 

VBAT_MCU=3.3V 

 GND+0.6 
V 

VOHD High level output 

voltage Double Source 

Current 

Sourcing 4mA,  

VBAT_MCU=3.3V 

VBAT_MCU-0.25  

V 

  Sourcing 8mA, 

VBAT_MCU=3.3V 

VBAT_MCU-0.6  
V 

VOLD Low level output 

voltage Double Sink 

Current 

Sinking 5mA, 

VBAT_MCU=3.3V 

 GND+0.25 

V 

  Sinking 14mA,  GND+0.6 V 
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VBAT_MCU=3.3V 

 

 

É RESETB  

RESETB  

 4-11RESETB  

       

VIL(RESETB)   -0.3  0.8 V 

VIH(RESETB)   0.8*VBAT_MCU  VBAT_MCU+0.5 V 

Vhys(RESETB) 

 

  200 GND+0.25 
mV 

Rpu  VIN=GND  80  Kǰ 

VF(RESETB)     100 ns 

VNF(RESETB)   300   ns 
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 Ỉὔֹᵷַײṩӏ⁴ẩ 
й

ӂ VBAT_MCU 1.8~5.5Vӂ 

ч 

1) чCPU й  

2) чcpu й  

3) чCPU й  

 

й й ӂ й

й ӂ 

йCPU ч 

 

     

[0] GPIO_PA    

[1] GPIO_PB    

[2] GPIO_PC/GPIO_PE    

[3] GPIO_PD/GPIO_PF    

[4] DMAC    

[5] TIM3    

[6] UART0    

[7] UART1    

[8] LPUART0    

[9] LPUART1    

[10] SPI0    

[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    
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[23] RTC    

[24] ADC    

[25] PCNT    

[26] VC0    

[27] VC1/VC2    

[28] LVD    

[29] LCD    

[30] FLASH/RAM    

[31] CLKTRIM    

 

й ч 

     

[0] POR    

[1] Reset Pin     

[2] LVD     

[3] WDT     

[4] PCA     

[5] Cortex-M+LOCKUP     

[6] Cortex-M+ SYSRESETREQ     

 

 ⁴ẩ 

й й MCU ӂ CPU

й й ӂ

Ӂ Ӂ й ӂ 

ч 

1ж й еSYSCTRL0.HCLK_PRS,SYSCTRL0.PCLK_PRSж

й (HCLK,PCLK) ӂ й

ӂ 

2ж й (PERIx_CLKx) ӂ 

3ж й (PERIx_CLKx) й

й WFI (PERIx_CLKEN.x)ӂ 

4ж й е 4usжй

ӂ 

 

 ҵּ⁴יẩ 

WFI й йCPU й Ӂ

ӁMVIC ӂ 
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й й IO

ӂ 

É ч 

WFI ӂ Cortex-M0+ SLEEPONEXIT

й ч 

1жSLEEP-NOWч SLEEPONEXIT й WFI WFE й

ӂ 

2жSLEEP-ON-EXITч SLEEPONEIXT й

й ӂ 

É ч 

WFI й

ӂ 

Notesч  

 

(1)SLEEP-ON-EXIT 1й sleepй __wfi();  

(2) SLEEP-ON-EXIT 0йmain() __wfi() sleepingй

main() й WFI sleepingй ӂ 

 (3) SLEEP-ON-EXIT _wfi() ӂSLEEP-ON-EXIT=0чmain()

wfi() sleepingй main() й ш 

 (4) sleepй й

й ш ӂ 

 

 ┼ẘҵּ⁴יẩ 

SLEEPDEEP WFI й йCPU

й й й

йMVIC ӂ 

ü й й

ӂ 

ü й й й

ӂ ARM Cortex-M0+ й ӂ 

ü й й

ӂ 

ü й й IO

ӂ 

 

É ч 

Cortex-M0+ SLEEPDEEP й WFI
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ӂ Cortex-M0+ SLEEPONEXIT й

ч 

1жSLEEP-NOWч SLEEPONEXIT й WFI WFE й

ӂ 

2жSLEEP-ON-EXITч SLEEPONEIXT й

й ӂ 

 

É ч 

WFI й

еDeep Sleep ж ӂ 

5.4 WIC. 

 

еCortex-M0+ ж 

ч0xE000ED10 

ч0x0000 0000 

    

31:5 RESERVED   

4 SEVONPEND 1 й й

WFE й  

RW 

3 RESERVED   

2 SLEEPDEEP 1 й WFI й Deep Sleep  

0 й WFI й Sleep/Idle  

RW 

1 SLEEPONEXIT 1 й й

(WFI) 

0 й  

RW 

0 RESERVED   

 

й й й

SYSCTRL0.wakeup_byRCH1 й

RCHӂ ӂ 
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 ῡ◕  

 ῡṐḼ 
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 6-1  
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 ○Ѡᴌ 

        й LOGOӁ Ӂ Lot ӂ 

 

 PCBὕ  

Ӆ ӆй PCB еAlitum 

Designer жӂ 

 

 SMT ấḒẤ  

SMT й ч 

 ̧ 0.1mmй ӂ 

 ̧ (Pin0) ӂ 
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Ӂ Ӂ й ӂ 
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 SMT ╗Έ  

SMT й й

ӂ 

 

 7-1 SMT  

ч 

ч1ҋ4˥/secш 

ч-3ҋ- 1˥ /secш 

ч150ҋ180˥ й ч60ҋ100S; 

ч 220˥й ч40ҋ90S; 

Peak ч235ҋ245˥ 
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 Ḕӳ ₱ 

SNS521H й  MSL 3ӂ 

ч 

1ж 40˥й 90%(RH)й 12

ӂ 

2ж й 30˥ 60%(RH) й 168

ӂ 

й 125˥ Ò5˥й Ó60%RH 8 й

96 ӂ 

IPC/JEDEC J-STD-033 ӂ 
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SNS521H Samples LGA104 12X12X1.11  TBD 
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 9-1  

   

Ӌ1ӌ SNS521H   

Ӌ2ӌ  SCH PCB  

Ӌ3ӌ SNS521H   
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ADC Analog-to-Digital Converter  

DAC Digital - to-  Analog Converter  

H-FDD Half Frequency Division Duplexing 

I/O  Input/Output  

Imax Maximum Load Current  

Inorm  Normal Current  

kbps Kilo Bits Per Second 

NB-IoT Narrow Band Internet of Things  

PSM Power Saving Mode 

RF Radio Frequency 

RoHS Restriction of Hazardous Substances 

RX Receive 

TAU Tracking Area Update  

TX Transmit 

UART Universal Asynchronous Receiver & Transmitter 

USIM Universal Subscriber Identification Module  

VSWR Voltage Standing Wave Ratio 

Vmax Maximum Voltage Value  

Vnorm  Normal Voltage Value  

Vmin Minimum Voltage Value  

VIHmax Maximum Input High Level Voltage Value  

VIHmin Minimum Input High Level Voltage Value  

VILmax Maximum Input Low Level Voltage Value  

VILmin Minimum Input Low Level Voltage Value  

VImax Absolute Maximum Input Voltage Value  
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VImin Absolute Minimum Input Voltage Value  

VOHmax Maximum Output High Level Voltage Value  

VOHmin Minimum Output High Level Voltage  Value 

VOLmax Maximum Output Low Level Voltage Value 

VOLmin Minimum Output Low Level Voltage Value  

MSL Moisture  Sentivity levels 
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