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1. Introduction

Smart Mesh (HN-BN)= Bluetooth Low Energy S4I(BLE 4.1)2 2|t
D E0|C} O] 22 Z|C{ 20Byte Segmentation O| 7}=35lH, Mesh &
28 7|52 HEsCt

AFEXLQ| HO|E 2|8l Beacon B! 02| BLE 7| A™o0| 2tst AT Command £ X &35IH, 0|&
0|83%t0f I8 1-1 3t Z0| Crfot Network & &de o= UL

AT Command M| 0{2tS 0|23}0 LED Dimming Network & #+&5% 4= QU+ Service & K| 3 3tC}.

n N a0

$0

”

N0 08 988 4 n
g N f

(@) (b) (©
2l 1-1 Network Topology

(a) P2P, (b) Star, (c) Mesh

DES 0|88H= SWIHLUXIE 3l SPI Interface £ E3t Programing 7|5

o
=
Development Kit & A2l CtAsE MA Sl Interface € A /2E = Y= HE

Smart Mesh 252 tH|Lt 81 RF S50 XXz} &[0 A0, 30 0|F O] =HE0| 7HsotH,
28¢t BLEY 750| 7IS3tCh 0|2 Qlof Fofh =gdat & 2

Repeater & Mesh 7|52
HE& 2o 2t = 5+ ULt

I

[

o}

1.1 A

r
Mo

CH2 2A 2F App 2 www.Hunature.net 0| M Download 7tsgtL|Ct.

e BLE AT Command user Manual (T.B.D)
e BLE Application Guide (T.B.D)
e BLE command and monitoring (App, T.B.D)
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1.2

1.3

Main Chip Features

e Single chip, highly flexible, 2.4 GHz multi-protocol device

e 32-bit ARM Cortex MO CPU core
e 256kB flash + 32kB RAM

e Supports Bluetooth low energy protocol stacks

e Thread safe and run-time protected

e Event driven API

e On air compatible with nRF24L series
e 3 data rates (2Mbps/1Mbps/250kbps)
e +4dBm output power

e -93dBm sensitivity, Bluetooth low energy

e PPI system for maximum power-efficient applications and code simplification

e Flexible power management system with automatic power management of each

peripheral

e Configurable I/O mapping for analog and digital I/O
e Operating temperature range: -40°C to +105°C

Application

e Mobile phone accessories

e Wearables

e Beacons

e Device/System monitoring

e PC peripherals

e Consumer Electronics (CE) remote controls
e Proximity/Alert sensors

e Smart Home

e Sports, fitness and healthcare sensors
e Smart RF tags

e Toys and electronic games

e Lighting, Dimming

e Repeater & Mesh Network

e Sensor Network
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2. Module Specification
21 Module Architecture

Smart Mesh 2= 9| Architecture &= CtZ 10 Z-&L|Ct

P2P, Star, Mesh, Repeater Service
Application

Dimmer Service Beacon Service

BLE AT Command Service

GAP Service GATT Service

GATT
BLE Stack

ATT SMP

Logical Link Control

and Adaption Protocol

Host Controller Interface

Link Layer
Hardware

Physical Layer

12! 2-1 Module Architecture
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2.2  Electrical Specification

2.2.1 Key Specification

HN-BN Bluetooth Low Energy 2 E9| aHM AtY2 C+S H 2.2-1 1 &L CH

H 2.2-1 Key Specification

Item Description H| 1
SoC ARM Cortex-MO0 32bit nRF51822 series
Main Chipset 32kB RAM

256kB Flash

Bluetooth Low Energy 4.1 stack for HN-BNO2

Bluetooth On-module integrated chip antenna

No external trimming is required in production

On-module integrated chip antenna

RF -93dBm sensitivity
Integrated channel filters
Clock External 16MHz, Internal 32KHz RTC
Operating Mode | Running, Idle, Deep sleep
I/F SPI, I12C, UART, GPIO(Analog, Digital)
Download I/F | SPI Programming (SWDIO, SWDCLK)
Network P2P, Repeater, Star, Mesh

Max 20 Byte Segmentation

AT Command Beacon (iBeacon)

LED Dimming (Dimmer)

P2P, Repeater, Star, Mesh configuration
FW Option AT Command, On Demand, Empty,
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2.2.2 Absolute Maximum Rating
CHS E 2229t 22 S S4g ZaUr
H 2.2-2 Absolute Maximum Rating
Operating Conditions Min Typ Max Unit
Storage temperature -40 - 85 °C
Power Supply Voltage 18 - 44 Vv
2.2.3 Recommended Operating Conditions
ChE # 2234 €2 % §d= AL
H 2.2-3 Recommended Operating Conditions
Operating Conditions Min Typ Max Unit
Operating temperature -30 - 85 °C
Power Supply Voltage 18 33 3.6 Vv
2.2.4 Current Consumption
ChS ® 2.24 o 20| BRYS L2 CL
H 2.2-4 Current Consumption
Total Typical
Mode Description Current at
3.0V
Deep VDD_PADS = ON, REFCLK = OFF, SLEEPCLK = ON,
Sleep VDD_BAT = ON, RAM = ON, digital circgits = ON, SMPS = <5pA
ON (low-power mode), 2.2ms wake-up time
VDD_PADS = ON, REFCLK = ON, SLEEPCLK = ON,
Idle |VDD_BAT = ON, RAM = ON, digital circuits = ON, MCU = ~1mA
IDLE, <1ps wake-up time
RX ~ 20mA @ 3V
active | peak current
X ~ 18mA @ 3V
active | peak current
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2.3 Module information

2.3.1 Block Diagram

BLE &3 9| Block Diagram 2 Ctg & 2-2 1f ZrH&5L|CH

Chip Antenna
I/O
RF Filter Bluetooth qu Energy
Radio
| UART | ¢ N
MCU
Cortex MO 32bit | PWM | ¢ N
RAM | Analog |
32KByte <; >
| Digital | ¢ >
Flash
256KByte
Clock
16MHz Crystal ] 28 e T 12C/SPI < >

&l 2-2 Block Diagram
2.3.2 Pin Out

BLE S2{o T 7442 C+S 13 23 1t Z&Uch

E] PAD18

PADO1

PADO02

PADO3

PADO04

PADOS

PADO06

PADO7

PADOS

PADO9

PAD10

PAD11
PAD12
PAD13
PAD14
PAD15
PAD16
PAD17

18l 2-3 Pin out Diagram
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2.3.3 Pin Configuration
H 2.3-1 Pin Configuration
No Pin Name Type Description i nRFl?1822
Pin Assignment
1 PADO1 Ground | Ground (0V) VSS
2 PADO2 Power | 3.3VDC Power Supply Voltage VDD (AVDD)
3 PADO3 I/O General Purpose I/O (AIN) PO_00 (4)
4 PADO4 I/O0 General Purpose I/0 (AIN) PO_01 (5)
5 PADO5 I/O General Purpose I/O (AIN) P0_02 (6)
6 PADO6 I/O General Purpose I/O (AIN) P0_03 (7)
7 PADO7 I/O General Purpose I/0 (AIN) PO_04 (8)
8 PADOS I/O General Purpose I/0 (AIN) P0O_05 (9)
9 PADQ9 I/O General Purpose I/0 (AIN) P0O_06 (10)
10 | PAD10 I/O General Purpose I/O (AIN) PO_07 (11)
11 PAD11 I/O General Purpose 1/0 (DIO) PO_08 (14)
12 PAD12 I/O UART TX (DIO) PO_09 (15)
13 PAD13 I/O General Purpose 1/0 (DIO) PO_10 (16)
14 | PAD14 I/O UART RX (DIO) PO_11 (17)
15 PAD15 I/O General Purpose I/O (DIO) PO_16 (22)
16 | PAD16 I/0O Serial Wire Debug (SWDIO/nRESET) SWDIO/nRESET (23)
17 | PAD17 Input | Serial Wire Debug (SWDCLK) SWDCLK (24)
18 PAD18 Ground | Ground (0V) VSS
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2.4  Physical Dimensions

BLE Module 2| Dimension M &= Ct2 18 2-4 o Zr&L|LC}.

‘ 19
| 6.4
L T
3
-
. .
. Shield >
15.5 % C Z
) an =
_F
] )
i FOT T
-1.88- 6.5
12l 2-4 Dimension — Top View
2.2 2:.1
—1.8—
2.5

15.5

12l 2-5 Dimension — Side View
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3. Smart Mesh Network

HN-BN 2 Ct352| & 7tX[2| Mesh Network £ X|&lotCt. &l 3-1 2 Bluetooth 2| Advertising
Packet 2 0| 2%t Smart Mesh Networkl & LtEFLHDH, O & 3-3 = 18 3-19| 7|14t Q&0 7|7|¢t
AZA0| 7| 50| ==l Smart Mesh Network2 £ L}EFLHCE

gl 3-1 2 HN-BN Q| Advertising Packet & AtE3810] 145 Mesh Network £ B3SO0, A
-> B, C-> AEQ| = 7tX| 4=20f st HIO|E M&S 212 M, HetM ot a2 BA|SHIIC

gl 4-1 1F 20| Mesh Network & /380 2t 2t2to| 7| 7| &2 £=2I%l Advertising Packet
A2 ™ObstA ECt ofof 2t BLE of XohEl Coverage & 8 3-2 of Hduf 20| 2aA|Z £

“\f'\"\
\/

A '-'?\/
Transmitting Path (From A to B)

5} —— Transmitting Path (From C to A)

2l 3-1 Smart Mesh Network 1 (Broadcasting type)

| \ "8\ Core node \Relay node

&l 3-2 Coverage of Mesh Network
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Broadcasting 4| 9] Sl
Connection & €5t 2™ Ol ME 3t HEAIO| OFL| 7| If20, Mesh Network | 7|7|£7} O 2
42, MEStAX} Sl 0| K| HHE X Q1 Advertising 1 0|2 s=2Igt Relay node 2| [|O| E
Hot=2 Qo HIojE EgiHEel Z7tZ latency 7t &30 S412] FEO| M5tE =+ ULt
[}2}A{, HN-BN 2 0243} [|O|Ef EgfT Z=JI2 8tX|8}7| 93 Smart Mesh Network2 2 X| SI3tC},
712l 9-3 = [|o|E Egjmo| ZAZ 2|3t Smart Mesh Network2 ©| 7§ £ 0|04, 0]= 12l 3-1 9
7ls1t 20 C-R-D &2 HZ4L|= Connection mode & S A| X|&otCt 12 3-32F 40| C-D
7to] ©|0|E{ &44Al2 Broadcasting 0f 2|3t & 2 m3H0| OFl, Connection 0f 2|8l &7 & QI
ZHE W 2t0| O| RO X|A ECf.

Mesh Network = Qto| J1A0| OjL 7ot REEO| Q)= HITY 7|7|7t
x

FI

e -

A _-Q

BLE Connection (C — D), R: Repeater
Transmitting Path (From A to B)
—— Transmitting Path (From C to A)

—_

Smart Mesh Network?2 2 WS FMS1A £|H, 222st 2M [Oo|E EjTo| AKX 0 Smart

<
D
wv
>0
pd
@
s
(@]
%
|_l
HT
|
inl
rlo
N
N
10
re
Yy
mjo
N
or
Of
)
Of
L
O

overage 8l 4 FHO| gd=2E =

T UL
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4. AT Command
4.1 SMEF

* o &4

* o S

: BLE 2 & <-> AOLEE App, Serial Terminal Program

"FAl - UART (8bit data, none parity, 1 bit stop, none flow control)

e EAMELE :115200bps(default), AT Command 2 2™ 7ts

4.2 AT Command Set

* <CR+LF> means Carriage-Return(0x0OD) and Line-Feed(0x0A)

« UART to BLE O A{ UART 2 2=AlEl [|O|E{= 20 bytes T2
=, UART 2 50 bytes 7} 2 Alg|M, BLE 2 20/20/10 bytes

2 AT = 256 bytes ©| FIFO X2 &|0f Uk

b

28510f BLE 2
S86L0] HETICL UART

£ AlSIC}

O - -

e DEO| MM 72 AT Command Mode (“+++" 2 ZIeNO|A Z}=3t1, UART to BLE
Z/2=A2 Transmit Mode (“AT+EXIT")O| A 7}=SICE S El Al Transmit Mode 2 = &+SHC}.

4.2.1 +++ : AT Command Mode £ HZ

AT Command Response Parameter
+++ <CR+LF>OK<CR+LF>
4.2.2 AT+ROLE : Central, Peripheral 3|, A%

AT Command Response Parameter

AT+ROLE=?<CR+LF> <CR+LF> Param :
+ROLE=<Param> "C" : central
<CR+LF>OK<CR+LF> "P" : Peripheral

AT+ROLE=<Param><CR+LF> <CR+LF>OK<CR+LF> Param :
or "C" : central
<CR+LF>ERROR<CR+LF> "P" : Peripheral
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4.2.3 AT+UART : UART Baudrate x3|, dH
AT Command Response Parameter
AT+UART=?<CR+LF> <CR+LF> Param :
+UART=<Param> 1200
<CR+LF>OK<CR+LF> 2400
4800
9600
14400
19200
28800
38400
57600
76800
115200
230400
250000
460800
921600
AT+UART=<parameter><CR+LF> | <CR+LF>OK<CR+LF> Param : &&=
or
<CR+LF>ERROR<CR+LF>

4.2.4 AT+TXPOWER : TX Power Level 2|, 4%

AT Command Response Parameter
AT+TXPOWER=?<CR+LF> <CR+LF> Param : -30 ~ 4 (4step)
+TXPOWER=<Param>
<CR+LF>OK<CR+LF>
AT+TXPOWER=<Param> <CR+LF> | <CR+LF>OK<CR+LF> Param : &4 &
or
<CR+LF>ERROR<CR+LF>
4.2.5 AT+BIND : Binding & Target Device 2| Mac Address 3|, A%
AT Command Response Parameter
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AT+BIND=?<CR+LF> <CR+LF> Param : Mac Address (Hex)
+BIND=<Param> 0f]) 12,34,56,78,9a,bc
<CR+LF>OK<CR+LF>
AT+BIND=<Param> <CR+LF> <CR+LF>OK<CR+LF> Param : &=
or
<CR+LF>ERROR<CR+LF>

4.2.6 AT+CMODE : Connection Mode =3|, M%™

AT Command Response Parameter
AT+CMODE=?<CR+LF> <CR+LF> Param :
+CMODE=<Param> "A" . B = deviceQt
<CR+LF>OK<CR+LF> connection 7ts
"U": binding ot devicet
connection &t
AT+CMODE=<Param><CR+LF> <CR+LF>OK<CR+LF> Param : &4 &
or
<CR+LF>ERROR<CR+LF>

4.2.7 AT+NAME : Device Name X3|, AH

AT Command

Response

Parameter

AT+NAME =?<CR+LF>

<CR+LF>
+NAME=<Param>
<CR+LF>OK<CR+LF>

Param :

AT+NAME=<Param><CR+LF>

<CR+LF>OK<CR+LF>
or
<CR+LF>ERROR<CR+LF>

Param : 20 byte O|LH{

4.2.8 AT+SERIAL : Serial Number 3|, A&

AT Command Response Parameter
AT+SERIAL=?<CR+LF> <CR+LF> Param : 10 byte O|Lf
+SERIAL=<Param>
<CR+LF>OK<CR+LF>
AT+SERIAL=<Param><CR+LF> <CR+LF>OK<CR+LF> Param : &4 &
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or
<CR+LF>ERROR<CR+LF>
4.2.9 AT+MINCINT : Minimum Connection Interval =3|, dH
AT Command Response Parameter
AT+MINCINT=?<CR+LF> <CR+LF> Param :
+MINCINT=<Param> 10 < param < 1024
<CR+LF>OK<CR+LF>
AT+MINCINT=<Param><CR+LF> | <CR+LF>OK<CR+LF> Param : &=
or
<CR+LF>ERROR<CR+LF>
4.2.10 AT+MAXCINT : Maximum Connection Interval £3|, A&
AT Command Response Parameter
AT+MAXCINT=?<CR+LF> <CR+LF> Param :
+MAXCINT=<Param> 10 < param < 1024
<CR+LF>OK<CR+LF>
AT+MAXCINT=<Param><CR+LF> | <CR+LF>OK<CR+LF> Param : &=
or
<CR+LF>ERROR<CR+LF>

4.2.11 AT+ADVINT : Beacon advertise Interval X3|, A%™

AT Command Response Parameter
AT+ADVINT=?<CR+LF> <CR+LF> Param :
+ADVINT=<Param> 100 < param < 1024
<CR+LF>OK<CR+LF>
AT+ADVINT=<Param><CR+LF> <CR+LF>OK<CR+LF> Param : &=
or
<CR+LF>ERROR<CR+LF>

4.2.12 AT+BEACON : Beacon A{H|A On/Off

AT Command

Response

Parameter

AT+BEACON=?<CR+LF>

<CR+LF>

Param :

17 126
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+BEACON=<Param> “ON": On
<CR+LF>OK<CR+LF> "OFF" : Off

AT+BEACON=<Param><CR+LF> | <CR+LF>OK<CR+LF> Param : &4 &
or
<CR+LF>ERROR<CR+LF>

4.2.13 AT+MAJOR : Beacon Major ID =3|, 4%

AT Command Response Parameter
AT+MAJOR=?<CR+LF> <CR+LF> Param : 0~65535
+MAJOR=<Param>
<CR+LF>OK<CR+LF>
AT+MAJOR=<Param><CR+LF> <CR+LF>OK<CR+LF> Param : &=
or
<CR+LF>ERROR<CR+LF>
4.2.14 AT+MINOR : Beacon Minor ID =3|, dH
AT Command Response Parameter
AT+MINOR=?<CR+LF> <CR+LF> Param : 0~65535
+MINOR=<Param>
<CR+LF>OK<CR+LF>
AT+MINOR=<Param><CR+LF> <CR+LF>OK<CR+LF> Param : &=
or
<CR+LF>ERROR<CR+LF>
4.2.15 AT+UUID : Beacon UUID 3|, AH
AT Command Response Parameter
AT+UUID=?<CR+LF> <CR+LF> Param : UUID 16 bytes (Hex)
+UUID=<Param> 0f]) 12,34,56,78,9a,bc,~ 16bytes
<CR+LF>OK<CR+LF>
AT+UUID=<Param><CR+LF> <CR+LF>OK<CR+LF> Param : 4=
or
<CR+LF>ERROR<CR+LF>
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4.2.16 AT+MPOWER : Beacon Advertise data 2| RSSI Measured Power =3|, AdH
AT Command Response Parameter
AT+MPOWER =7<CR+LF> <CR+LF> Param :
+MPOWER=<Param>
<CR+LF>OK<CR+LF>
AT+MPOWER=<Param><CR+LF> | <CR+LF>OK<CR+LF> Param :
or
<CR+LF>ERROR<CR+LF>
4.2.17 AT+DIMMER : Dimmer A{H|A On/Off
AT Command Response Parameter
AT+DIMMER=?<CR+LF> <CR+LF> Param :
+DIMMER=<Param> “ON": On
<CR+LF>OK<CR+LF> "OFF" : Off
AT+DIMMER=<Param><CR+LF> <CR+LF>OK<CR+LF> Param : &=
or
<CR+LF>ERROR<CR+LF>

4.2.18 AT+GID : Dimmer AH|AQ| S ID X3|, MM

AT Command Response Parameter

AT+GID=?<CR+LF> <CR+LF> Param : 0000 ~ FFFF (hex)
+GID=<Param>
<CR+LF>OK<CR+LF>

AT+GID=<Param><CR+LF> <CR+LF>OK<CR+LF> Param : &=
or
<CR+LF>ERROR<CR+LF>

4.2.19 AT+PWM : Dimmer A{H|AQ| LED PWM Z=3|, ™

AT Command Response Parameter

AT+PWM=?<CR+LF> <CR+LF> Param : R,G,B (00~64 (hex)
+PWM=<Param> all) 30,30,30
<CR+LF>OK<CR+LF>

AT+PWM=<Param><CR+LF> <CR+LF>OK<CR+LF> Param : &4 &
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or
<CR+LF>ERROR<CR+LF>
4.2.20 AT+REPEATER : Repeater On/Off

AT Command Response Parameter

AT+ REPEATER=?<CR+LF> <CR+LF> Param :
+REPEATER=<Param> “ON" : On
<CR+LF>OK<CR+LF> "OFF" : Off

AT+REPEATER=<Param><CR+LF> | <CR+LF>OK<CR+LF> Param : &=
or
<CR+LF>ERROR<CR+LF>

4.2.21 AT+MAC : Mac Address X 3|

AT Command Response Parameter
AT+MAC=?<CR+LF> <CR+LF> Param : Mac Address (Hex)
+MAC=<Param> 0f]) 12,34,56,78,9a,bc
<CR+LF>OK<CR+LF>
4.2.22 AT+RSSI : RSSI x=3]|
AT Command Response Parameter
AT+RSSI=?<CR+LF> <CR+LF>
+RSSI=<Param>
<CR+LF>OK<CR+LF>
4.2.23 AT+VER : Version =3
AT Command Response Parameter
AT+RSSI=?<CR+LF> <CR+LF>
+RSSI=<Param>
<CR+LF>OK<CR+LF>
4.2.24 AT+PASSWD : Password A&
AT Command Response Parameter
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AT+PASSWD=<Param><CR+LF> | <CR+LF>OK<CR+LF> Param : 12 byte O|L{
or Description
<CR+LF>ERROR<CR+LF> : password 29| = Xl
4.2.25 AT+SAVE : A7 ZF M%&
AT Command Response Parameter
AT+SAVE<CR+LF> <CR+LF>OK<CR+LF> Description
or . password 29| = Xl
<CR+LF>ERROR<CR+LF>
4.2.26 AT+RESET : BLE B & reset
AT Command Response Parameter
AT+RESET<CR+LF> <CR+LF>OK<CR+LF>
4.2.27 AT+ECHO: AT Command Echo OnOff
AT Command Response Parameter
AT+ECHO =?<CR+LF> <CR+LF> Param :
+ECHO=<Param> “ON" : On
<CR+LF>OK<CR+LF> "OFF" : Off
AT+ECHO=<Param> <CR+LF> <CR+LF>OK<CR+LF> Param : &4 &
or
<CR+LF>ERROR<CR+LF>

4.2.28 AT+EXIT : AT Command mode exit

AT Command

Response

Parameter

AT+EXIT<CR+LF>

<CR+LF>OK<CR+LF>
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4.3 AT Command Example
4.3.1 Central, Peripheral mode 0| A{ UART to BLE &4 A E
BLE #1 BLE #2
1. AT Command ModeZ2 & Q! (++4)
| = = o = o
:.QH AT command Mode 22155 L_IIK AT command Mode E215EF
2. Mode =2
4T+ROLE=? IWT+ROLE=?
LROLE=C Central mode =01 L ROLE=P Peripheral mode =2
10K 0K
3. d¥ Z} A& D= Restart
;I'uT'rSi’-'u"r"E AT+SAVE
[
Eriter the Password: admin Enter the Password: admin
0K Ol

|
|Save success

IWT+RESET

iU."-'-RT-Cent_ra | Start!

Save success

AT+RESET
|:|.ERT-P&r i_ph&rai Start!

4. Transmit Moded|A{ UART to BLE H|AE

“Hunature BLE Module Test{Central Send)”

A
&

2= A 2t
P

5. Transmit Mode0f|A{ UART to BLE H|AE

)

Hurature BLE Module Test(Peripheral Send | I
= Al EFD

| I| ristore BLE Modo)e: Tast (Certral ndj ‘
]

“Hunature BLE Module Test{Peripheral Send)” ‘
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4.3.2 Beacon Mode %}

1. Beacon Mode £7 4. Beacon Major, Minor &7
AT+BEACON=CH IAT+MAJOR=10
K ®
AT+ INOR=20
2. Beacon Mode =2l 0K
IAT+BEACON="7
HBEACON=0N 5. 873 & X%, 2E Restart
0K IAT+SAVE

[Eriter the Password: admin

3. Beacon UUID &4 ;
AT+JID=01,02,03,04,05,06,07,08,09,0a,0b f[}{

,0c,0d,0e,0f, 10 Save success

fat+resat
= Beacon Start!
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5. Antenna Radiation Report

HN-BN 2 = 2| Antenna 3D Radiation pattern 8! =7 Z1t= Otz et &L Ct.

2! 5-1 3D Radiation pattern & Test setup

Frequency 2442 MHz
Efficiency 83.75 %
Average Gain -0.77 dBi
Peak Gain 5.56 dBi

H 5-1 Antenna test result
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6. PCB Artwork Recommendation

HN-BN 2 =2°| Target O| &| = N|Z2| PCB Artwork & ZI&igt 0=, /&M 2| RF &2 2|8l Ozl

J&laF Z40| Chip Antenna & 7|2 2 3mm 2| Copper Clearance @42 =22 3||0f ot L|LCt.

[

Shield
Can

1NV

3mm

—3mm-—
12! 6-1 3D Radiation pattern & Test setup

Target PCB 0 AIZE|= HN-BN 2 50| 9{X| .= PCB ©| 70| Ofl ZEE0| 9/XA|7|1 0|1 2 50|
Antenna 7} PCB 0f 7H& & S 20f 9/X|8}0f gtL|ct.
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Zo| 57 U 0[S0 M2 TS, SHORLEH HSY 4 U2 MM EHULICH
= 3

S St0, 500EA o] Z50| 1 7} Reel 2 = ZHEL| L.

o] &}

PO 4.00£0.10 P2 2.00+0.10

DO

MAX 5°

I 4 L

Shield B
Can 3

.

N
J\
e — _;—Jvh -_F:
P1 24.00+0.10 \_ - -
D1 1.55+0.05

A0 MAX 5° o3} A0 |195 E 1.75
BO 15.9 F 11.5

|
7 — Ko |3.85 t 0.3
J | = D0 [155 |w 24

-
ka
[=<]

g

380 |80 |13 |255|295
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