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ⱴ⁴ᶑᶙᴹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ׃   

1 NB86- G X0A ҩ ̆20¦16¦2.2̂mm̃  

2 NB86- G  X5A Band05̆ 20¦16¦2.2̂mm̃  

3 NB86- G XAB Band05/08̆ 20¦16¦2.2̂mm̃  

4 NB86- G  XAC Band05/ 08̆ 20¦16¦2.2̂mm̃  

    

    

mailto:nbiot_support@lierda.com


 

 

≠ Ὲ                     NB86- G ᴆ Ύ 

̔nbiot_support@lierda.com                                   5 / 44 

 Ẹאָ

←Ễᶱᾭ ....................................................................................................................... 2 

ᾑҬӡ ᴖᴶ ................................................................................................................ 3 

ⱴ⁴ᶑᶙᴹ ................................................................................................................ 4 

 Ẹ .............................................................................................................................. 5אָ

― ẫ ....................................................................................................................... 8 

ᶂẺ ẫ ....................................................................................................................... 9 

1 ẫ  ...................................................................................................................... 10 

1.1 Ḡԅ  ...................................................................................................................10 

2 ⁴ᶑ  .............................................................................................................. 11 

2.1 ₩ᶒѮ ⸗ớ ...........................................................................................................12 

 ớ ...................................................................................................................12⸗↔כּ 2.2

2.2.1 ḾῳᶽӪ .........................................................................................................12 

2.2.2 ṪӐ□ẙ .............................................................................................................13 

2.2.3 ╙ .....................................................................................................................13 

ו 2.3 ⁭ᶃ ...................................................................................................................14 

2.4 ӂ᷿ҭ ...................................................................................................................14 

3 ẓⱴὓᴬ .............................................................................................................. 15 

mailto:nbiot_support@lierda.com


 

 

≠ Ὲ                     NB86- G ᴆ Ύ 

̔nbiot_support@lierda.com                                   6 / 44 

3.1 Ậ ὼ  ...................................................................................................................15 

3.2 ṪӐ₩Ẫ ...................................................................................................................23 

◊כּ 3.3  ...................................................................................................................23 

3.3.1 Ԑᶚӗּכּכ  .....................................................................................................24 

3.4 ₩ᶒẦ /ԋ  .........................................................................................................24 

3.4.1 Ầ  .....................................................................................................................24 

3.4.2 ԋ  .....................................................................................................................25 

 Ἡ  ...................................................................................................................25כּ 3.5

3.6 ₩ᶒᶶӈ ...................................................................................................................26 

3.7 UART ӡ .................................................................................................................27 

3.7.1 ѩᴭᴠ  .....................................................................................................28 

3.7.2 ѩᴭẔּ28............................................................................................................. ז 

3.8 USIMᴊὶᴭ .............................................................................................................31 

3.8.1 USIMᴊᴠ  ...............................................................................................31 

3.8.2 ├Ỵ҆  .....................................................................................................31 

3.9 ԎҤὶᴭεADC\DACζ ...........................................................................................32 

3.10 RIῊẑꜛỗ*  ............................................................................................................32 

3.11 Ὕ ꜛỗ*  .........................................................................................................33 

4 ᶽ ὓᴬ .............................................................................................................. 34 

4.1 ṃ ᴠ כּ  ...........................................................................................................34 

4.2 ṃ LAYOUT ὝṀ ............................................................................................35 

mailto:nbiot_support@lierda.com


 

 

≠ Ὲ                     NB86- G ᴆ Ύ 

̔nbiot_support@lierda.com                                   7 / 44 

4.3 ᶾ ᶚᴠ  ...........................................................................................................37 

4.4 RF  ꞌ ..............................................................................................................38ו֧

4.5 RFі ῳᶽ ᵀ Ὣ ..............................................................................................38 

5 ῡ‬ṐḼ .............................................................................................................. 39 

5.1 ₩ᶒ ₄ṑḽ ...........................................................................................................39 

5.2 ₩ᶒӣ ᶃ/ẕ ᶃ .................................................................................................40 

5.3 ὸ PCB  ..........................................................................................................40 

Ԋᾑ”ᴢῠגּ 6 ֑ ............................................................................................ 42 

6.1 ԋᾰ⁶ ...................................................................................................................42 

6.2   ֒ ...................................................................................................................42 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:nbiot_support@lierda.com


 

 

≠ Ὲ                     NB86- G ᴆ Ύ 

̔nbiot_support@lierda.com                                   8 / 44 

― ẫ 

 

 2- 1 NB86- G № Band  ................................ ......  11 

 2- 2 ṿ ................................ ......................  12 

 2- 3 ᵬ  ................................ ....................  13 

 2- 4  ................................ ........................  13 

 3- 1  ................................ ..................  16 

 3- 2 ᵬ  ................................ ....................  23 

 3- 3 ӈ ................................ ....................  23 

 3- 4 ᵝ  ................................ ....................  26 

 3- 5 ұ ӈ ................................ ....................  27 

 3- 6 ұ  ................................ ....................  27 

 3- 7 USIM ӈ ................................ .........  31 

 3- 8 ADC\ DAC\ IO ӈ ................................ .........  32 

 3- 9  RI Ḥ  ................................ ....................  33 

 3- 10  NETLIGHT ᵬ  ................................ ...........  33 

 4- 1 RF ӈ ................................ .................  34 

 4- 2 RFᴰ ⱳ  ................................ .....................  38 

 4- 3 RF҉  ................................ .............  38 

 6- 1 ῏  ................................ ........................  42 

 6- 2 Ώ ................................ ........................  42 

 

 

 

 

 

mailto:nbiot_support@lierda.com


 

 

≠ Ὲ                     NB86- G ᴆ Ύ 

̔nbiot_support@lierda.com                                   9 / 44 

ᶂẺ ẫ 

 

 2- 1 ⱳ  ................................ ....................  14 

 3- 1 № ( NB86- G ↓)  ................................ .  15 

 3- 2 VBAT ῀  ................................ ...............  24 

 3- 3  ................................ ......................  25 

 3- 4 ῏  ................................ ........................  25 

 3- 5 ⱳ  ................................ ..................  25 

 3- 6 ᵝ  ................................ ....................  26 

 3- 7Һұ ұ  ................................ ......  28 

 3- 8 3.3V  ................................ ...............  29 

 3- 9 ᵣ  ................................ ..........  29 

 3- 10 MOSFET  ................................ ........  30 

 3- 11 6PIN SIM  ................................ ........  31 

 3- 12 ⌠ URCḤ RI  ................................  33 

 3- 13  NETLIGHT  ................................ .........  33 

 4- 1  ................................ ................  34 

 4- 2ң PCB ῍  ................................ ..........  35 

 4- 3 PCB ῍ ̂ ҹ ҈ ̃ ........................  35 

 4- 4 PCB ῍ ̂ ҹ ̃ ........................  35 

 4- 5 50  ................................ .......  36 

 4- 6 LAYOUT  ................................ .......  36 

 4- 7 NB- IoT  ................................ .........  37 

 5- 1 66PIN  ................................ ............  39 

 5- 2 66PIN Ḳ /  ................................ ...........  40 

 5- 3  ................................ ....................  41 

 

mailto:nbiot_support@lierda.com


 

 

≠ Ὲ                     NB86- G ᴆ Ύ 

n̔biot_support@lierda.com                                   10 / 44 

1 ẫ  

ӈԅ≠ NB86 ↓NB- IoT , ԅῒ ᴆ ȁ

ȁ ῒ ῤ Ȃ 

ץ ꜛ ԅ ᴆ ȁ ȁ ץ ῒ

῏Ḥ ̆ ῒ ᴆ̆ ץ NB- IoT Ȃ 

 

1.1 ḟԄ  רּ

ᴋ ῒז ῏ԍ Ḥ ῏ ΐᵣ ᶏ

Ȃ Ҋץ ῃ ↕̆ Ḡҩֲ ῃ ꜛԍḠ ֟ ᵬ ᾧ

Ȃ Ҍ ֓ ῏ Ȃ 

 

ῃ ѿ˻ ̆ ᶏ ꜚ ̆ ῒ ᾧ

ⱳ Ȃ Ả ̆Ῥ ˻ 

 

╠ ῏ ꜚ Ȃ ꜚ ⱳ ҉ ץ

Ȃ ᴪ ῃ̆ Ȃ 

 

ẫ ̆ ꜚ ᶏ └ȂRF ᴪ

̆ ῏ ꜚ Ȃ 

 

ꜚ ҌḠ ᴋᵥ ’Ҋ ̆ɒ ꜚ

SIM Ȃ ’Ҋ ҉ץ ’̆ ᵟᶏ ̆

Ḡ ғ ԍḤ Ȃ 

 

ꜚ ᴪ Ḥ ̆ ̆

ῒ ᴪ֟ Ȃ 

 

ꜚ ᵣȂ ⱴ ̆ ̆ ᵬ

ҙ ̆ ῏ ꜚ Ȃ ᴋᵥ ᵬ

ῃ Ȃ 
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2 ⁴ᶑ  

 

NB86 ↓ ԍHISILICON Hi2115 Boudica ̆ ҹῃ

ᾢ NB- IoT Ḥ ̆ 3GPP ‰ H̆i2115 Band01 B̆and02 B̆and03̆

Band05ȁBand08ȁBand12̆ Band13̆ Band14̆ Band17̆ Band18̆ Band19̆ Band20ȁBand25̆

Band26̆ Band28̆ Band66 ̆ΐ ᵣ ȁⱳ ᵞȁᴰ ȁ ⱬ

Ȃᶏ ̆ ץ Ḃ ȁ ֟ Ȃ 

Ҭ ᶫ NB86ף NB86- G ↓ ̆ 2- 1ҹNB86- G ↓

№Band Ȃ 

 

 2- 1 NB86- G № Band  

ῒҬ̆NB86- G X0A ҉ץ 6 ҩ ̆NB86- G X5A Band05̆ NB86- G XAB

NB86- G XAC Band05/08Ȃ 

̔ Ȃ  

 

 

Band 

҉  

Uplink(UL)band 

Ҋ

Downlink(DL)band 

└

Duplex Mode 

Band 01 1920MHz-1980MHz 2110MHz-2170MHz H-FDD 

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

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

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

Band 20 832MHz-862MHz 791MHz-821MHz H-FDD 

Band 28 703MHz-748MHz 758MHz-803MHz H-FDD 
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2.1 ⁴ᶑѭ ◕  

É ̔LCC and Stamp hole package 

É ̔20mm¦16mm¦2.2mm (L¦W¦H)̆ 1. 3g 

É ᵞⱳ ̔ῖ 3uA 

É ᵬ ̔VBAT 3.1V͘ 4.2V(Tye:3.6V)̆ 

    ῒҬ̆NB86- G XAC ҹ VBAT 2.4V͘4.2V(Tye:3.6V)Ȃ 

É ⱳ ̔23dBm¤2dB̂ Max̃̆ GPRS LTEҊ 20dB,

MCLҹ 164dB 

É ῤ eSIM ̆Ӟ ᶫ SIM SIM ̆ң ԋ ѿ 

É 3GPP Rel.13/14 NB- IoT Ḥ  

É Single - Tonĕ 15kHz/3.75 kHz 

É Multi - Tonĕ 15kHz 

É ῤ UDPȁIPȁCOAP  

É ᴆ EU RoHS ‰ 

NB86- G ₃Ӎ , ץ

῀⌠ ֟ Ҭ̆ ҩֲ ȁ ῃ ȁ POSȁ ҙPDA,

ȁ ҍ └ȁ Ȃ 

 

2.2 ⸗₭◕  

2.2.1 ḽ῏ᶼө 

Ҋ ṿȂ 

 2- 2 ṿ 

 ṿ ṿ ᵝ 

ᶫ   +4.25 V 

  +4.25 V 

 - 0.3 +4.25 V 
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2.2.2 ṩӏ╗ẘ 

 

 2- 3 ᵬ  

̔ 

̂1̃ ᵬ ̆ ῏ 3GPP ‰ Ȃ 

̂2̃ ᵬ ̆ ׅ Ḡ ᵬ ֽ̆ҩ≢ ₮ⱳ

ṿ ᴪ ₮ 3GPP ‰ Ȃ ᵬ ̆ ׅ

3GPP ‰Ȃ 

 

2.2.3 ∫ 

 

 2- 4  

/  - 0.25 +0.25 V 

ᵬ  - 40 +85 Ņ 

Ữ  - 55 +125 Ņ 

 ṿ ῖ ṿ ṿ ᵝ 

ᵬ
̂1̃

 - 30 +25 +80 Ņ 

ᵬ
̂2̃ 

- 40  +85 Ņ 

Ữ  - 55 - 55 +125 Ņ 

   ṿ ῖ ṿ ṿ ᵝ 

I VBAT 

PSM   3  uA 

Idle    3  mA 

Active  ̂23dBm̃   230  mA 
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ה 2.3 ‘ᶂ 

Ҋ ׃ ԅNB86 Һ ⱳ ̔ ȁ ⱳ ȁ Ȃ 

Load
 Switch

APT DCDC

PMU

RF Transceiver
And Analogue

Baseband

Flash 
SRAM

DCDC
XTAL 
Driver

32K

LDO

38.4M

ANT_RFIO

MAIN UART
DEB UART

TX 
Filter

 Switch

RX_Balun

R
F_P

A

VDD_IO

RX_Balun

TX 
Filter

DAC*

ADC*

RI

eSIM Card
(Optional) 

USIM

NETLIGHT*
RESET

ֽ̔NB86- G XACҌ ῤ eSIM Card  

 2- 1 ⱳ  

 

2.4 Ӂ᷾Ҭ 

≠ ᶫ ᵀ ᴆ̆ USB Dongleȁ EVK ̆

̆ Ҋ ᶫ Ȃ 

̂23dBm̃@2.4V  300  mA 

  50  mA 

mailto:nbiot_support@lierda.com


 

 

≠ Ὲ                     NB86- G ᴆ Ύ 

n̔biot_support@lierda.com                                   15 / 44 

3 ẓⱴὓᴬ 

NB- IoT ῍ 66ҩSMT ̆ ΐᵣ׃ ҩ ⱳ :  

É  

É UART  

É USIM  

É ADC  

É  

É RF  

3.1 ẫ Ὓ  

2 3 4 5 6 7 8 9 1
0

1
1

1
2

1
3

3
5

3
4

3
3

3
2

3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

45

46

37

38

39

40

41

1
3

6

42

21

20

19

18

17

16

15

14

U
S

IM
_
V

D
D

V
D

D_
IO

_
L
1

A
IO

<
1
>

G
N

D

P
IO

2
5

P
IO

2
4

P
IO

2
6

G
N

D

U
S

IM_
D

E
T

VDD_IO_R2

P
IO

1
2

P
IO

1
4

P
IO

1
5

P
IO

2
3

R
IO

1

D
B

G_
R

X
D

R
E

S
E

T

T
X

D

D
B

G_
T

X
D

N
E

T
L

IG
H

T

R
X

D

U
S

IM
_
D

A
T

A

U
S

IM
_
C

L
K

U
S

IM
_
R

S
T

A
IO

<
0
>

GND

VBAT

R
I

ANT_RFIO

61 60 59 58 57

53

54

55

56

52

22 GND

23 REV

43

44

PIO22

USIM_GND

REV

P
IO

5

P
IO

9

P
IO

3
6

P
IO

3
3

P
IO

3
0

R
E

V

REV

REV

REV

REV

P
IO

2
9

P
IO

2
8

P
IO

3
2

P
IO

3
1

P
IO

2
7

PIO34

PIO20

PIO6

PIO8

P
IO

3
5

GND

GND

GND

GND

REV

GND

GND

REV

GND

VBAT

GND

G
N

D

66

65

64

63

47 48 49 50 51

62

POWER GND REVUART USIM ANT OTHERS  

 3- 1 № ( NB86- G ↓)  
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 3- 1  

̔ã ̆x  

  
 

X0A/X5A/XAB 

 

XAC 

1 GND Ś Ś 

2 GND Ś Ś 

3 PIO12 Ś Ś 

4 PIO14 Ś x 

5 PIO15 Ś x 

6 PIO23 Ś x 

7 VDD_IO_L1 Ś Ś 

8 USIM_DET Ś Ś 

9 RIO1 Ś x 

10 PIO25 Ś x 

11 PIO24 Ś x 

12 PIO26 Ś x 

13 GND Ś Ś 

14 REV Ś x 

15 GND Ś Ś 

16 GND Ś Ś 

17 GND Ś Ś 

18 GND Ś Ś 

19 GND Ś Ś 

20 GND Ś Ś 

21 ANT_RFIO Ś Ś 

22 GND Ś Ś 

23 REV Ś x 

24 RESET Ś Ś 

25 RXD Ś Ś 

26 TXD Ś Ś 

27 DBG_RXD Ś Ś 

28 DBG_TXD Ś Ś 

mailto:nbiot_support@lierda.com
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29 NETLIGHT Ś x 

30 USIM_DATA Ś Ś 

31 USIM_CLK Ś Ś 

32 USIM_RST Ś Ś 

33 USIM_VDD Ś Ś 

34 AIO<0> Ś Ś 

35 AIO<1> Ś x 

36 RI Ś Ś 

37 PIO22 Ś x 

38 USIM_GND Ś Ś 

39 REV Ś x 

40 REV Ś x 

41 GND Ś Ś 

42 VBAT Ś Ś 

43 VBAT Ś Ś 

44 GND Ś Ś 

45 GND Ś Ś 

46 VDD_IO_R2 Ś Ś 

47 PIO5 Ś x 

48 PIO9 Ś x 

49 PIO36 Ś x 

50 PIO33 Ś x 

51 PIO30 Ś x 

52 REV Ś x 

53 REV Ś x 

54 REV Ś x 

55 REV Ś x 

56 REV Ś x 

57 PIO29 Ś x 

58 PIO28 Ś x 

59 PIO32 Ś x 

60 PIO31 Ś x 

61 PIO27 Ś x 

mailto:nbiot_support@lierda.com
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Ҋ ԅNB86- G ҩ ӈ ̔ 

I/O ӈ̔ 

IO= ῀ ₮̕DI= ῀̕DO= ₮̕PI= ῀̕PO= ₮̕AI= ῀̕AO= ₮̕ 

̔ ῤ < Lierda_NB86-G_OpenCPU_SDK_V2.4> 

62 PIO35 Ś x 

63 PIO34 Ś x 

64 PIO20 Ś x 

65 PIO6 Ś x 

66 PIO8 Ś x 

1  POWER 

  I/O  DC   

42,43 VBAT PI ᶫ  

X0A\X5A\XAB 

Vmax=4.2V 

Vmin=3.1V 

Vnorm=3.6V 
ᶫ 0.5A

 
XAC 

Vmax=4.2V 

Vmin=2.4V 

Vnorm=3.6V 

7 VDD_IO_L1 PO 

₮ ̔

1.5~3.3V̕ 

̔ ᴆ

B500SP1

₮ 

Load current : 

Max 10mA @ Active and 

Standby mode;  

Max 50uA @ Deep-Sleep mode 

Ҍ ↕ ; 

0.3V step 

sizeȂ 

46 VDD_IO_R2 PO 
₮ ̔

1.5~3.3V 

Load current : 

Max 10mA @ Active and 

Standby mode;  

Max 50uA @ Deep-Sleep mode 

Ҍ ↕ ; 

0.3V step 

size, 

ṿ3.0VȂ 
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1,2,13,15,16,

17,18,19,20,

22,41,44,45 

GND     

2 ᵝRESET 

  I/O  DC   

24 RESET DI ᵝ  

RpuŪ78Kß

VIHmax=1.1*VIO 

VIHmin=0.7*VIO 

VILmax=0.2*VIO 

ῤ ҉ ̆ 

ᵞ  

3 ұ UART 

  I/O   DC   

25 RXD DI 
Һұ ̔ 

 

VIHmax=1.1*VIO 

VIHmin=0.7*VIO 

VILmax=0.2*VIO 

VDD_IO_R2 ; 

῀PSMҊ̆RXDҌ

 

26 TXD DO 
Һұ ̔ 

 

VOLmax=0.1*VIO 

VOHmin=0.8*VIO 

VDD_IO_R2 , 

Ҍ ↕  

36 RI* DO ₮  
VOLmax=0.1*VIO 

VOHmin=0.8*VIO 
VDD_IO_R2  

27 DBG_RXD DI 
ұ : 

 

VIHmax=1.1*VIO 

VIHmin=0.7*VIO 

VILmax=0.2*VIO 

VDD_IO_R2 , 

Ҍ ↕  

28 DBG_TXD DO 
ұ : 

 

VOLmax=0.1*VIO 

VOHmin=0.8*VIO 

VDD_IO_R2 , 

Ҍ ↕  
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̔ 

1̃ XAC ᵞ ̆ 1.8V SIM Ȃ 

2̃ SIM USIM_VDDȁUSIM_DATAȁUSIM_CLKȁUSIM_RST ׆ ԍ VDD_IO_L2

̆ VDD_IO_L2 ṿ 1.8V̆ ῀ 3.0V SIM , ᴪ ℗ ⌠ 3.0V

₮Ȃ 

3̃ ῤ ᴆ ̆ ῤ eSIM ̆ ‗ ̆

USIM ҹ ӈ ̆ῤ ҍ SIM ң ԋ ѿȂ 

 

4 USIM  

  I/O   DC   

30 USIM_DATA IO SIM  

VoLmax=0.1xUSIM_VDD 

VoHmin=0.8xUSIM_VDD 

VILmin=0.1xUSIM_VDD 

VILmax=0.2xUSIM_VDD 

VIHmin=0.7xUSIM_VDD 

VIHmax=1.1xUSIM_VDD 

SIM

ᶏ TVS ESD

Ḡ ғ̆SIM ⌠

Ҍ

20cmȂ

3.8 

31 USIM_CLK DO SIM  
VOLmax=0.1xUSIM_VDD 

VOHmin=0.8xUSIM_VDD 
 

32 USIM_RST DO SIM ᵝ  
VOLmax=0.1xUSIM_VDD 

VOHmin=0.8xUSIM_VDD 
 

33 USIM_VDD DO 
SIM ᶫ

 
Vnorm=1.8/3.0V

̂ 1̃
  

38 USIM_GND  SIM Ғ    

8 USIM_DET    

ⱳ ̕ 

ᵬҹ I/O ׆̆

VDD_IO_R2  

5 GPIO  

  I/O   DC   
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47 PIO05 IO IO  

VDD_IO_R1 * 

Ҍ ↕ Ȃ 

48 PIO09 IO IO  Ҍ ↕ Ȃ 

65 PIO06 IO IO  Ҍ ↕ Ȃ 

66 PIO08 IO IO  Ҍ ↕ Ȃ 

3 PIO12 IO IO  

VDD_IO_R2  

Ҍ ↕ Ȃ 

4 PIO14 IO IO  Ҍ ↕ Ȃ 

5 PIO15 IO IO  Ҍ ↕ Ȃ 

64 PIO20 IO IO  Ҍ ↕ Ȃ 

6 PIO23 IO IO  

VDD_IO_L1  

Ҍ ↕ Ȃ 

10 PIO25 IO IO  Ҍ ↕ Ȃ 

11 PIO24 IO IO  Ҍ ↕ Ȃ 

12 PIO26 IO IO  Ҍ ↕ Ȃ 

37 PIO22 IO IO  Ҍ ↕ Ȃ 

50 PIO33 IO IO  Ҍ ↕ Ȃ 

51 PIO30 IO IO  Ҍ ↕ Ȃ 

57 PIO29 IO IO  Ҍ ↕ Ȃ 

58 PIO28 IO IO  

VDD_IO_L1  

Ҍ ↕ Ȃ 

59 PIO32 IO IO  Ҍ ↕ Ȃ 

60 PIO31 IO IO  Ҍ ↕ Ȃ 

61 PIO27 IO IO  Ҍ ↕ Ȃ 

49 PIO36 IO IO  

VDD_IO_L2 * 

Ҍ ↕ Ȃ 

62 PIO35 IO IO  Ҍ ↕ Ȃ 

63 PIO34 IO IO  Ҍ ↕ Ȃ 
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̔ 

1̃ VDD_IO_R1ȁ VDD_IO_R2ȁVDD_IO_L1ȁVDD_IO_L2 ҩ DC ̆ῒ

Ҭ[ PIO0~PIO9 ]׆ VDD_IO_R1 ̆[ PIO10~PIO21 ]׆ VDD_IO_R2 ̆

[ PIO22~PIO33 ]׆ VDD_IO_L1 ., [ PIO34~PIO39 ]׆ VDD_IO_L2 ., IO

҉ ⱳ ӈ IOᶏ ѿ IO Ȃ 

2̃ VDD_IO_R1 ̔1.8V ̕ 

VDD_IO_L2 ̔ ԍ USIM IO ׆ ԍ VDD_IO_L2 ̆ ץ

‗ԍ SIM Ȃ 

VDD_IO_R2ȁVDD_IO_L1 ̔ ╠ Ȃ 

 

 

 

6 ῒז  

  I/O   DC   

34 AIO<0> AI ADC1  IO Ҍ ↕ Ȃ 

35 AIO<1> AI ADC1  IO Ҍ ↕ Ȃ 

9 RIO1 AO DAC1   Ҍ ↕ Ȃ 

7  

  I/O   DC   

29 NETLIGHT DO  
VOLmax=0.1*VIO 

VOHmin=0.8*VIO 

VDD_IO_R2 ,

ⱳ

̆ ᵬҹ IOᶏ  

8 RF  

  I/O   DC   

21 ANT_RFIO IO  50ß   
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3.2 ṩӏ⁴ẩ 

Ҋ ԅ ᵬҊ ҈ Ȃ 

 3- 2 ᵬ  

 

3.3 ⸗╟  

NB86 ↓ ᶫ ԅ2ҩVBAT ԍ ̆ Ҋ ̔ 

 3- 3 ӈ 

9 Ḡ  

  I/O   DC   

14,23,39,40,52,

53,54,55,56 
RESERVED    Ȃ 

 ⱳ   

ᵬ 

Active  
ԍ ꜚ ̕ ⱳ ̆ ץ ̕

Ҋ ℗ ⌠ Idle  PSM Ȃ 

Idle  
ԍ ̆ ԍ ̆ Ȃ

Ҋ ℗ active PSM Ȃ 

PSM 

RTC ᵬ̆ ԍ Ҍ̆Ῥ Ȃ

DTE(Data Terminal Equipment)Һꜚ T3412̂

̃ ̆ Ȃ 

   ṿ ῖ ṿ ṿ ᵝ 

42,43 VBAT 
̂X0A\X5A\XAB  ̃

3.1 3.6 4.2 V 

  ̂XAC̃ 2.4 3.6 4.2 V 

1,2,13,15~20,22,41, 

44,45,38 
GND 

,ҍUSIM_GND῍

Ȃ 
   V 
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3.3.1 ԏᶙӖ⸗⸗  

ῒ ̆ ᶫ 0.5A ⱬ

Ȃ 

῀ ҍ ᶫ Ҍ ̆ LDOᵬҹᶫ ̆

῀ ₮ӊ ̆↕ᶏ DC- DC ̆ ῏ DCDC

EMI Ȃ 

Ḡ ⌠ VBATʟ ῀ ҌᴪᵞԍVBAT ᵞ ᵬ (

)Ȃҹԅ Ḡ ᶫ ̆VBAT ῀ Ҋ ȂPCB

҉VBAT ̆ ̆ Ҍᵞԍ2mm̆ № GND

ғ ̆ VBAT ȂῒҬ̔ 

C1ҹᵞESR 100uF ̆ ⱬץ Ȃ 

C2ȁC3ȁC4№≢ҹ0402 100nFȁ100pFȁ22pF ̆ Ȃ 

C2

100nF

C3

100pF

C4

22pF

VBAT

  Module

VBAT

GND

+   C1

100uF

 

 3- 2 VBAT ῀  

 

3.4 ⁴ᶑấῡ/Ԋῡ 

 

3.4.1 ấῡ 

VBAT҉ ̆ └RESET῀Ḡ ̆ ꜚ ̆

ҊȂ 
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RESET

VBAT

Delay̘535us

 

 3- 3  

3.4.2 Ԋῡ 

VBAT ῏ Ȃ 

RESET

VBAT
Delay̘5ms

 

 3- 4 ῏  

 ἆῠ⸗הּ 3.5

ᵞⱳ PSMҺ ᵞ ⱳ ̆ ᶫ Ȃ

Ҍ Ҋ ⱳ Ҋ Ȃ 

RX

T
X

Idle      PSM Idle

RX

T3324 T3412
TAU

Module Timer of non-active

C
u
rr

e
n
t

 

 3- 5 ⱳ  
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῀PSM Ҋ̔ ҍ ̂TAŨ ̆ᴪ

Ҭ ῀PSM̆ Ҭ T3324 ṿ ̆

ꜚ Ȃ T3324 ̆ ῀PSMȂ ҙⱵ

Ὲ῍ ∆ ̆Ҍ ῀PSMȂ 

ԍPSM ̆ ῏ ꜚ̆ ȁ Ȃᵖ

T3412 ̂ҍ TAU ῏ׅ̃ ᵬȂ 

₮PSM ң ̔ѿ DTEҺꜚ ̆ ѿ T3412

̆TAU ꜚ̆ ₮PSMȂ 

 

3.6 ⁴ᶑᶵӇ 

Ҋץ ᵝ̆ ᵝ ᵞ Ҋ Ȃ 

É ᴆ ᵝ̔ ᵞ ᵝ ѿ ᶏ ᵝȂ 

É ᴆ ᵝ̔ ľAT+NRBĿ פ ᵝȂ 

 

 3- 4 ᵝ  

 

ᴆ ᵝ ̆ ԅ ꜚ ᵝⱳ Ȃ 

TVS
4.7K

47K

RESET

RESET Pulse

 KEY

 

 3- 6 ᵝ  

 

   ᵝ ᵞ  

24 RESET ᵝ ̆ᵞ  ̘100ms 
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3.7 UART Ӡ 

 

ᶫԅңҩ ̔Һұ ұ Ȃ 9600bps̆

ұ ֽ ԍ Ȃ 

 3- 5 ұ ӈ 

 

 3- 6 ұ  

 

 

     

Һұ  

25 RXD 

Һұ ̔ 

 

 

VDD_IO_R2 ; 

῀PSMҊ̆RXDҌ  

26 TXD 

Һұ ̔ 

 

 

VDD_IO_R2  

36 RI* ₮  VDD_IO_R2  

ұ  

27 DBG_RXD 
ұ : 

 

VDD_IO_R2 ̆ 

Ҍ ↕  

28 DBG_TXD 
ұ : 

 

VDD_IO_R2 ̆ 

Ҍ ↕  

 ṿ ṿ ᵝ 

VIL -0.1*VIO 0.2*VIO V 

VIH 0.7*VIO 1.1*VIO V 

VOL  0.1*VIO V 

VOH 0.8*VIO  V 
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3.7.1 Ѩᴬᴟ  

Һұ ̔ 

É ԍAT פ Ḥ ᴰ ̆ ҹ9600bpsȂ 

É ԍ ᴆ ̆ ҹ921600bpsȂ 

É Һұ Active ȁIdle PSM Ҋ ᵬȂ 

ұ ̔ 

É UE Monitor ΐ̆ ұ Ḥ ᴆ ̆ ҹ

921600bpsȂ 

ңұ Ҋ̔ 

Module

       TXD

        RXD

           RI

        GND

DBG_TXD

DBG_RXD

GND

Terminal

TXD

RXD

RING

GND

DBG_TXD

DBG_RXD

GND

 

 3- 7Һұ ұ  

 

3.7.2 Ѩᴬẓⱴ 

É 3.3V ’Ҋ  

3- 8 ԍ ῀ VBAT 3.0V҉ץ ᴆҊ̂ ҹ

ұ 3.0Ṽ̆ NB86- G XAC ᵬ ᵞԍ3.0Vᶫ ̆ Ҍ

ԅȂ 

Һ 3.3V ̆ҹԅ ᶃ ұ ̆ Һ ұ

҉ⱴ῀1Kß҉ץ ̆ ԍ ᵞұ Ȃ ҊȂ 
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Terminal

       TXD

        RXD

           RING

        GND

Module

RXD

TXD

RI

GND

1K

10K

1K

1K

 

 3- 8 3.3V  

3.3V ’Ҋ̆ҹḠ ῀PSM Ҍ֟ ̆

Terminal TXD Ḡ Ȃ 

 

NB86- G XAC ᵬ 2.4͘4.2V ᵬ Ҋ̆ Ҋ ᵣ

MOSFET Ҭ ῒҬѿҩȂ 

É ᵣ  

ᶫ ̆ғ ᵞ̆ᵖ ұ └̆

Ҍ ұ ᴆ 921600bps Ȃ Ҋ̆

Ȃ 

Terminal

VDD_MCU
       

       TXD

        RXD

           

        GND

Module

VDD_IO_R2

RXD

TXD

GND

4.7K
VDD_IO_R2

10K

VDD_IO_R2

4.7K
VDD_IO_R2

10K

VDD_MCU

1nF

1nF

 

 3- 9 ᵣ  
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É MOSFET  

ᶫ ̆ғ ᵞ̆ ұ ᴆ

921600bps Ȃ Ҋ̆ Ȃ 

Terminal
VDD_MCU

       
       TXD

        RXD

           

        GND

Module

VDD_IO_R2

RXD

TXD

GND

10K

VDD_MCU
VDD_IO_R2

G

SD

10K

10K

VDD_MCU
VDD_IO_R2

G

SD

10K

 

 3- 10 MOSFET  

 

MOSFETʟ :  

̔LRC    ̔L2N7002LT1Ğῒ ῤ Ҋ ̔ 
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3.8 USIM ᴉὓᴬ 

ѿҩ USIM ̆ USIM Ȃ USIM 3GPP

ⱳ Ȃ USIM ῤ ᶫ ֽ̆ 1.8/ 3.0Vᶫ Ȃ 

 3- 7 USIM ӈ 

 

3.8.1 USIM ᴉᴟ  

Module

USIM_GND

USIM_VDD

USIM_RST

USIM_CLK

USIM_DATA

22R

22R

22R

VCC                   GND

RST                    VPP

CLK                       IO

100nF

33pF 33pF 33pF TVS

USIM_VDD
USIM Card Connector

 

 3- 11 6PIN SIM  

 

3.8.2 ↕ổ҅  

ҹḠ SIM Ҭ ̆ Ⱶ Ҋץ ‰ SIM

   

30 USIM_DATA USIM  

31 USIM_CLK USIM  

32 USIM_RST USIM ᵝ  

33 USIM_VDD USIM ᶫ ̆ ̔VDD¤5% 

38 USIM_GND USIM Ғ ̆ҍ GND ῍ Ȃ 

8 USIM_DET ⱳ ̕ ᵬҹ I/O ׆̆ VDD_IO_R2  
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Ȃ 

É SIM ̆Ḥ Ҍ 200mmȂ 

É SIM Ḥ RF VBAT Ȃ 

É SIM GNDҍ USIM_GND ̆ Ḡ Ҍ ԍ 0.5mmȂ

USIM_VDD Ҍ 1uF̆ ғ SIM VCC Ȃ 

É ҹ ᾧUSIM_DATA USIM_CLKӊ Ḥ ԑұ ң̆ Ҍ ̆ ң

ӊ ⱴ ̆ ῤ ̆ USIM_DATA ῤ ҉ ⌠

USIM_VDD̆ Ҍ ⱴȂ ̆USIM_RSTḤ Ӟ Ḡ Ȃ 

É SIM SIM Ȃҹ Ḡ ESD ̆ SIM

ⱴ TVS ȂESDḠ ᴆ SIM ̆ Ḡ Ḡ SIM

Ḥ ᾢ ESDḠ ᴆ̆Ῥ ESDḠ ᴆ⌠ Ȃ SIM Ḥ

ӊ ұ 22 ץ └ EMĬ ESDḠ Ȃ ̆

33pF ԍ Ȃ 

 

3.9 ԍңὓᴬαADC\ DACβ 

ᶫ 2ҩ10β ῀ ȁ1ҩ10β ῀ ȁ1ҩ

I/O ̆ῒ ӈ ҊȂ 

 3- 8 ADC\ DAC\ IO ӈ 

 

3.10 RI ᾩẐ◦ * 

*̔RIⱳ UDP ̆Coap Ҍ Ȃ 

RI ⌠ URC҉ Ḥ ҊȂ 

   DC   

34 AIO<0> ADC0:10_bit  IO Ҍ ↕ Ȃ 

35 AIO<1> ADC1̔10_bit  IO Ҍ ↕ Ȃ 

9 RIO1 DAC1̔10_bit   Ҍ ↕ Ȃ 
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 3- 9  RI Ḥ  

HIGH

LOW

RI

Idle

120ms

 

 3- 12 ⌠ URCḤ RI  

 

3.11 ἷ ◦ * 

*̔ ȂNETLIGHTḤ ץ ̆ ᵬ

ҊȂ ᴆ ⱳ ╠ Ҋ̆ ᵬҹ I/Oᶏ Ȃ 

 3- 10  NETLIGHT ᵬ  

Module

NETLIGHT 4.7K

47K

1K

VBAT

 

 3- 13  NETLIGHT  

 RIḤ  

  

Ḥ* ⌠ ̆RI ҹᵞ ̆ 120ms̆Ῥ ҹ Ȃ 

URC URCḤ ҉ ̆ᴪ RI ᵞ120msȂ 

NETLIGHT  ᵬ  

ᵞ ̂ ̃ Ύ⌠  

̂ ֦̃ Ύ⌠  
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4 ᶽ ὓᴬ 

ANT_RFIO RF ̆ ҹ 50ßȂ 

 4- 1 RF ӈ 

 

 

4.1 Ṃ ᴟ ⸗  

ᶏ ̆ RF ⱴ῀ï

̆ῖ ∆ Ҋ ̆ 0 ̆ ᵝ

Ҍ ̆ ᴆ 0201 0402 Ȃ 

    ANT_RFIO⌠ ӊ 50 ̆

̆ ḠRF ῀ Ȃ Ҋ

LAYOUT Ȃ 

Module

ANT_RFIO 0R

NC NC

ANTENNA

 

 4- 1  

 

   

20 GND ̆ Ḡ  

21 ANT_RFIO RF ̆50ß  

22 GND ̆ Ḡ  
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4.2 Ṃ LAYOUT ἷḿ 

É  

Ҭ Ḥ └ 50ßȂѿ ’Ҋ̆ Ḥ

׃ ärȁ Wȁ Dȁץ H

‗ Ȃ ̆PCB ῍ ̆ ꜛ

ԍ Ḥ ⌠ ̆ ȂҊ ׃ ҊҌ

PCB Ȃ 

W

H

Top Layer

Bottom Layer

Prepreg

D D

 

 4- 2ң PCB ῍  

 

D D

W

H

Top Layer

Bottom Layer

Layer 2

Prepreg

Layer 3

W2W 2W
 

 4- 3 PCB ῍ ̂ ҹ ҈ ̃ 

 

D D

W

H

Top Layer

Bottom Layer

Layer 2

Prepreg

Layer 3

W2W 2W  

 4- 4 PCB ῍ ̂ ҹ ̃ 

LAYOUT Ҭ50 └ ᶏ Polar Si9000 ᴆ ΐ̆Ҋ
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PCBץ ҹ1.6mmҹᶛ̆ ץ ₮RF W=0.65mm̆ D=0.14mmȂ 

 

 4- 5 50  

 

Ҋ ҹPCB LAYOUT ̆ Ҋ̔ 

É RF W Dץ ҉ ҹ‰ Ȃ 

É ï Ҭ҈ ᴆ ̆ῒҬ NC ᴆ LAYOUT Ҭ

ץ ѿᶷ̆Ӟ ץ ңᶷ̂ Ȃ̃ 

É RF ңᶷ GND Ҍ ↕ VIĂ Ḡ RF ңᶷGND

҉ VIÂ Ҭ ̃̆ ҩRF Ҋ GND ̂

Ҭ ̃ 

 

 4- 6 LAYOUT  
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É ֟ Ҭ  

ҍ ᴰ Ҭ ₮ ̆p ҹԅḠ ֟

̆ Ȃҹԅ ̆

PCB Ҭ Ạ⌠ץҊ ̆Ҋ №≢ Ҍ PCBẠ ̔ 

1̃֟ PCBҹ2 Ҋ̆ Ҋ TOP BOTTOM LAYER GND ̆

₮ ᾧ Ҋ ̆ ׆ ᶷ ₮̕ 

2̃֟ PCBҹ4 Ҋ̆ ₮ ҈ ̆Ḡ

ѿ ԋ ᵬ GND Ȃ 

 

4.3 ᶽ ᶙᴟ  

ᶏ ̔ ᵬ ̆ ҹ

50 ̆ ᵬ ῤ ῀ ̆ VSWRŮ2̆ ↕

Ӟ ̆ Ȃ 

     ң ̔ 

É ̔ ѿ ⌠֟ ₮  

É ̔ SMAȁIPX ῒ̆ҬIPX ᶏ Hirose UF.L- R- SMT

̆IPX ̆SMA  

NB- IoTҌ ᶏ Ҋ̆ᵖҌֽ ԍ ̔ 

 

 4- 7 NB- IoT  
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4.4 RF  ♆ה֦

 4- 2 RFᴰ ⱳ  

 

 

4.5 RFѕ ῏ᶼ ᴿ ὄ 

 

 4- 3 RF҉  

 ṿ ṿ  

Band 1 23dBm¤2dB ̖-40dBm 

3GPP Rel-13  

Rel-14Ҭ NB-IoT  

Band 3 23dBm¤2dB ̖-40dBm 

Band 5 23dBm¤2dB ̖-40dBm 

Band 8 23dBm¤2dB ̖-40dBm 

Band 20 23dBm¤2dB ̖-40dBm 

Band 28* 23dBm¤2dB ̖-40dBm 

 ҉  

Band 1 164dB 

Band 3 164dB 

Band 5 164dB 

Band 8 164dB 

Band 20 164dB 

Band 28 164dB 
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5 ῡ‬ṐḼ 

5.1 ⁴ᶑῡ‬ṐḼ 

 

 5- 1 66PIN  
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5.2 ⁴ᶑӢ ᶂ/Ẕ ᶂ 

 

 

 5- 2 66PIN Ḳ /  

 

҉ץ ̆ ץ ҹ‰̆ ῒ ῤ ֽᶫ Ȃ

Ḥ ̆ ȁ ֟ ֟ Ȃ 

 

5.3 ὕ PCB  

Ҋ ̆ ֟ Ȃ 

É ῤ ̆ ̆

̕ ̆ ̆ Ҋ ҩ

Ȃ 

É ҹԅḂԍ ̆ ᶷ2.0mm ῤҌ ῒ ᾝ ᴆ̆

Ȃ 
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̔ ץ Ҭ № Ȃ 

 

 5- 3  
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[1] NB-IoT ֟ Ύ NB86  
PCB ȁ ȁ ֟

Ȃ 

[2] Lierda_NB86-G_OpenCPU_SDK_V2.4  

[3]   

[5]   

[6]   

[7]   

[8]   

[9]   

[10]   

[11]   

Abbreviate Definition 

ADC Analog-to-Digital Converter 
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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 

PCB Printed Circuit Board 

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 
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VILmin Minimum Input Low Level Voltage Value 

VImax Absolute Maximum Input Voltage Value 

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 
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