Vltal Vital-Tech Electronics Limited Corporation
VT-RT6M BLE Mesh Module Datasheet, Version 1.1
VT-RTeM

Bluetooth® Low Energy Mesh Module

Version 0.6BETA Preliminary Release

B INTRODUCTION

VT-RT6M is an ultra-low-power SoC module for Bluetooth® 5.0 low energy
applications that combines the excellent performance of a leading RF transceiver with
a low-power ARM® Cortex-M4F and rich powerful supporting features and peripherals.
The VT-RT6M supports Bluetooth® mesh networking specification suited for large-
scale device networks to support building automation, sensor networks, asset tracking

and other solutions where multiple devices need to communicate reliably and securely.

B FEATURES

® Bluetooth® Core Spec v5.0 compliant

® Supports Bluetooth Mesh Networking Specification

® Supports AES128/192/256 encryption/decryption

® Supports OTA (Over-the-Air) for firmware upgrade

® Battery Supply Voltage 1.8V to 3.6V

® Operational Temperature -30°C to +85°C

® Current Consumptions
Power Down Mode 450nA (Typ.)
Deep LPS (with 160K SRAM retention) Mode 2.5uA (Typ.)
TX Mode (+0dBm) 8.4mA (Typ.)
TX Mode (+4dBm) 10.4mA (Typ.)
TX Mode (+8dBm) 12.7mA (Typ.)
RX Mode 6.8mA (Typ.)

® Radio Bluetooth® Qualification (End Product, QDID: TBD)

® Meets Radio Certification FCC, RED, KCC and MIC Japan

® Dimension 11.05mm(W) x 17.0mm(L) x 2.2mm(H)

® Pb Free, RoHS Compliant
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B REVERSION HISTORY

Vital-Tech Electronics Limited Corporation
VT-RT6M BLE Mesh Module Datasheet, Version 1.1

Version Code Date Descriptions

0.52 BETA 7-MAY-19 |Preliminary release
Change module part no.;

0.53 BETA 6-JUN-19
Update operational temperature range;
Add module block diagram;
Add AT Command mode pin definitions;

0.60 BETA 4-SEP-19 |Add module interface descriptions;
Add module electrical characteristics;
Add PCB layout guide;

1.0 21-Dec-20 |Add RF certifications
Notice:

The information described in this document is the exclusive intellectual property of Vital Tech.

Limited and shall not be reproduced without permission from Vital Tech.

Vital Tech assumes no responsibility for errors or omissions. All data and specifications are subject to

change without notice.
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B MODULE SPECIFICATIONS

Specification Name

Descriptions

Module Dimension

11.05mm(W) x 17mm(L) x 2.2mm(H)

BLE Core Compliant

BLE V5.0

Operation Distance

Up to 80Meters (*LE 1M, apple to apple testing results)

Power Supply 1.8V -3.6V
Power Down Mode |450nA
Deep LPS 2.5uA
TX mode (+0dBm) |8.4mA
Power Consumption
TX mode (+4dBm) |10.4mA
TX mode (+8dBm) |12.7mA
RX mode 6.8mA

Antenna Type

embedded PCB antenna

GPIO Numbers:

Up to 8x (including P3_0and P3_1)

PWM Numbers:

Up to 6x (P2_2to P2_7)

12bit ADC Numbers:

Up to 6x (P2_2to P2_7)

Support interfaces

UART/4-wire SPI master/4-wire SPI slave

B BLOCK DIAGRAM

UART 6x GPIO
LOG_TX P2_2~P2_7

i

UART UART

REAKTEK BLE 5.0 MESH
RF i . Modem |
Matching RF Transceiver
I LE |
ROM
Embedded
PCB RAM ARM Cortex
Antenna - M4
40MHz = | Retention
XTAL RAM
| PMU |
| | | |
DC/DC Filter
VBAT GND
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B PIN ASSIGNMENTS (TOP VIEW)

HW_RST_N|:

GND|

VBAT| s
PO_3|
P31 ]

P3 0fs

13|GND
P2_7
P2_6
P2_5
P2_4

P2_3

P22

B PIN DEFINITIONS

» SoC Mode Condition:
Note: INOUT (digital bidirectional), ANA(analog pin), DIG(digital pin).

# | Pin Name 1/0 Ana/Dig Function
1 GND - GND |GND
2 | HW_RST_N IN DIG |Hardware reset pin; low active;
3 VBAT - PWR |Power Supply, 1.8V to 3.6V;
4 PO_3 ouT DIG |LOG_UART_TX (default)
HCI_UART_RX (default)
General purpose 10, 8mA driving capability;
5 P3_1 INOUT DIG
With wakeup function, internal strong/weak pull-up and pull-
down;
HCI_UART_TX (default)
General purpose 10, 8mA driving capability;
6 P30 INOUT DIG

With wakeup function, internal strong/weak pull-up and pull-

down;
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7 P22

INOUT

ANA/DIG

AUXADC input 2 (default)
General purpose 10, 8mA driving capability;
With wakeup function, internal strong/weak pull-up and pull-

down;

8 P23

INOUT

ANA/DIG

AUXADC input 3 (default)
General purpose 10, 8mA driving capability;
With wakeup function, internal strong/weak pull-up and pull-

down;

9 P2 4

INOUT

ANA/DIG

AUXADC input 4 (default)
General purpose 10, 8mA driving capability;
With wakeup function, internal strong/weak pull-up and pull-

down;

10| P25

INOUT

ANA/DIG

AUXADC input 5 (default)
General purpose 10, 8mA driving capability;
With wakeup function, internal strong/weak pull-up and pull-

down;

11| P26

INOUT

ANA/DIG

AUXADC input 6 (default)
General purpose 10, 8mA driving capability;
With wakeup function, internal strong/weak pull-up and pull-

down;

12| P27

INOUT

ANA/DIG

AUXADC input 7 (default)
General purpose 10, 8mA driving capability;
With wakeup function, internal strong/weak pull-up and pull-

down;

13 GND

GND

GND

» UART AT Command Mode Condition:
Note: ANA(analog pin), DIG(digital pin).

# | Pin Name 1/0 Ana/Dig Function
1 GND - GND |GND
2 | HW_RST_N IN DIG |Hardware reset pin; low active;
3 VBAT - PWR |Power Supply, 1.8V to 3.6V;
LOG_UART_TX (default) for debugging purposed;
4 PO_3 ouT DIG
Keep floating for general usage;
UART_RX;
5 P31 IN DIG
With weakly pull-high;
6 P3_ 0 ouT DIG UART_TX;
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7 P22 IN

ANA

NC, keep floating for general usage;

With weakly pull-low;

8 P23 IN

ANA

NC, keep floating for general usage;

With weakly pull-low;

9 P2 4 IN

ANA

NC, keep floating for general usage;

With weakly pull-low;

10 P2_5 IN

DIG

LPM_EN;
Enable low power mode, high active;

With weakly pull-low;

11 P2_6 ouT

DIG

GATT_STATE;
Indication pin for GATT connection state;
Output high when connected;

Output low when disconnected;

12 P2_7 ouT

DIG

SYS_READY;
indication pin for BLE stack ready;
Output high when BLE stack ready;

Output low when BLE stack not ready;

13 GND -

GND

GND

B APPLICATION EXAMPLE
UART AT Command Mode:

MCU/CPU Power Supply VT-RT6M
HOST 3.2\/_0It BLE Mesh Module
|||——; GND
RTSN: OUT M > =] HW_RST_N
VBAT
— {10uF
I Add 10uF near
"= ! module VBAT pin
—g PO_3
UART_RX: IN < X P> 3 P3_1 UART_RX
UART_TX: OUT > P3_0 UART_TX
—— P2_2
— P2_3
) P2_4
LPM_EN: OUT Premmmm] P2_5 LPM_EN
GATT_STATE: IN < W P2_6 GATT_STATE
SYS_READY: IN < 3 P2_7 SYS_READY
I|—=—== GN\D
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B [INTERFACE DESCRIPTIONS

® UART
VT-RT6M provides multiple UART baud-rate. The common baud-rate is shown in

below table. The UART clock error between two devices should be less than +/- 2.5%.
VT-RT6M UART Features:
»  Supports 7/8 data format.

7

»  1/2 bit stop bit.
»  Configurable parity bit: odd/even.
»  Programmable baud rate (maximum baud rate=4Mbps).
»  Support hardware flow control.
» RXline idle state detect.
» DMA supported.
Baud-rate (bps) Error (%) Baud-rate (bps) Error (%)
1200 -0.23 460800 0.17
9600 <0.01 500000 <0.01
14400 <0.01 921600 0.18
19200 <0.01 1000000 <0.01
28800 <0.01 1382400 0.17
38400 <0.01 1444400 -0.31
57600 <0.01 1500000 <0.01
76800 0.01 1843200 -0.35
115200 <0.01 2000000 0.02
128000 0.02 2764800 0.14
153600 -0.1 3000000 0.06
230400 0.03 4000000 0.03

Table: UART Baud Rate
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B ELECTRICAL CHARACTERISTICS

® Temperature Limit Ratings

Parameter Description Note Min. | Typ. | Max. | Unit
Tstore Storage temperature -55 125 | °C
Taorp Operational Temperature -30 85 °C
® Power Supply DC Characteristics
Parameter Description Note Min. | Typ. | Max. | Unit
Vear Supply Voltage 1.8 3 3.6 \Y
® ESD Characteristics
Parameter Description Note Min. | Typ. | Max. | Unit
ESDupm ESD, human body mode | All pins, test method: JESD22 3500 | V
ESDmm ESD, machine mode All pins, test method: JESD22 200 \Y
ESDcom ESD, charged device mode | All pins, test method: JESD22 500 \Y
® 12bit-AUX ADC Characteristics
Parameter Description Note Min. | Typ. | Max. | Unit
Bypass mode 12 BITS
ADCgir Resolution
Divided mode (1/3.3) 12 BITS
Fewk_apc Clock Source From digital 400 | kHz
Single-ended mode
$1.5 LSB
(Bypass mode)
ADCpn. DNL
Differential mode
13.0 LSB
(Bypass mode)
Single-ended mode
1.0 LSB
(Bypass mode)
ADCint INL
Differential mode
2.0 LSB
(Bypass mode)
External channel
0 VBAT| V
(Divided Mode)
External channel
ADCyin_rance Input Voltage Range 0 1 -
(Bypass Mode)
Internal channel
1.8 363 | V

(VBAT)
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Bypass mode 10M Ohm
ADCg N Input Impedance
Resistor divider mode (1/4) 500k Ohm
Bypass mode 1.9 pF
ADCc_sample Input Impedance
Resistor divider mode (1/4) 1.9 pF
® Radio Characteristics
General Radio Characteristics
Parameter Description Note Min. | Typ. | Max. | Unit
France Frequency range 2402 2480 | MHz
RX Performance
Condition: VBAT=3V, ambient temperature=25°C
Parameter Description Note Min. | Typ. | Max. | Unit
Prx_mIN Sensitivity (LE 1M) PER < 30.8% -97 dBm
Prx_max Maximum received power PER < 30.8% -1 dBm
C/I co-channel 21 dB
C/I + 1MHz offset 15 dB
C/I - 1MHz offset 15 dB
C/I + 2MHz offset -17 dB
ClRX_lM C/l - 2MHz offset -15 dB
C/I + 3MHz offset -27 dB
C/l image -9 dB
C/l image + 1MHz offset -15 dB
C/l image - 1MHz offset -15 dB
30MHz ~ 2000MHz -30 dBm
Blocker Power
2003MHz ~ 2399MHz -30 dBm
Prx_oos Wanted signal level= -
2484MHz ~ 2997MHz -30 dBm
67dBm
3000MHz ~ 12.75GHz -30 dBm
PERmax Max PER report integrity Wanted signal=-30dBm 50% -
Wanted signal f(0) = -64dBm
Worst intermodulation level
Prx_imp Max Intermodulation level -50 dBm
@2f1-f2=f0, |f1-f2|=n MHz,
n=3,4,5...
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Condition: VBAT=3V, ambient temperature=25°C

Parameter Description Note Min. | Typ. | Max. Unit
Prx_max Maximum output power 8 dBm
+2MHz -20 dBm
Adjacent channel power
-2MHz -20 dBm
Prx_apy ratio
= +3MHz -30 dBm
(LE 1M)
< -3MHz -30 dBm
Aflavg 250 kHz
Modulation Characteristics Af2max 185 kHz
FMOD
(LE 1Mm) Af2max pass rate 100% -
Af2avg / Aflavg 0.88 -
Average Fn 12.5 kHz
Carrier frequency offset and
Drift rate 10 kHz/50us
Fcar_oFrser drift
Average drift 10 kHz/50us
(LE 1M)
Maximum drift 10 kHz/50us
Prx_np2 2" harmonic power 50 dBm
P1x_HD3 3 harmonic power -50 dBm
@ Digital 1/0 Pin DC Characteristics
Condition: ambient temperature=25°C
Parameter Description Note Min. | Typ. | Max. Unit
Vinss Input high voltage 2 33 | 3.6 \Y
Viiss Input low voltage 0 0.9 \Y
VDDIO=3.3V
VoHs3 Output high voltage 2.97 33 \Y
Voiss Output low voltage 0 0.33 \Y
Vinzs Input high voltage 1.8 | 2.8 | 3.1 \Y
Vizs Input low voltage 0 0.8 \Y
VDDIO=2.8V
Vonas Output high voltage 2.5 \Y
Volzs Output low voltage 0 0.28 \Y
VDDIO=3.3V 10 kOhm
Strong Pull
VDDIO=1.8V 20 kOhm
VDDIO=3.3V 100 kOhm
RpuII Weak Pull
VDDIO=1.8V 200 kOhm
Strong Pull VDDIO=3.3V 5 kOhm
(P2_2~P2_7) VDDIO=1.8V 2.5 kOhm
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Weak Pull VDDIO=3.3V 50 kOhm
R (P2_2~P2_7) VDDIO=1.8V 25 kOhm
m Input high current PAD configured as input 0.1 HA
mn Input low current mode 0.1 pA

® Boot Sequence

Boot up by internal power on reset circuit, power on timing is shown in below figure.

VBAT, VDDIO,
HW_RST N

Internal POR

VDDCORE

40MHz XTAL

TVBATﬁRISE < 540us @VBAT=1.8V

TVBAT_RISE <1ms @VBAT=33V

a [
« »

Tror2vDDCORE > 7MSE

(typical: 18msec)

[

TroravxtaL > 12msec
(typical: 32msec)

Boot up by HW_RST_N pin, power on timing is shown in below figure.

TVBATﬁRISE < 540us @VBAT=1.8V

VBAT, VDDIO

HW_RST_N

VDDCORE

- [
w »

TVBATiRISE <1ms @VBAT=33V

LUty

| Tpor2vDDCORE > 7MsecC

(typical: 18msec)

[

40MHz XTAL

»

TroravxtaL > 12msec
(typical: 32msec)
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® UART Characteristics

Tp rTs
End of STOP BIT
RTS_OUT N
UART_RX_IN >< >< >/
CTS_IN \\ End of STOP BIT></

UART_TX_OUT X >

<«T"> Pl [
< »

TseT cts

Parameter Description Note Min. | Typ. | Max. | Unit

Timing between UART_RX_IN stop bit and
To_rrs 0.5 ns
RTS rising edge when RX FIFO is full

Timing between CTS falling edge and
To_crs 25 ns
UART_TX_OUT first bit

Timing between CTS rising edge and
Tser_crs 75 ns
UART_TX_OUT stop bit
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B PCB LAYOUT GUIDE

> 12.0mm

| > 6.0mm
Mother Board Edge |

. Module GND Plane Edge
Metal exclusion zone to

edge of board

No metal, no any layer accept

Module Placement Example:

Copper clearance area Copper clearance area
o o 4 RIS o
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B MODULE DIMENTIONS

Y Y U [

Positioning Hole

Positioning Hole

IS
£
© GND Plane Boundary
—

Detail A
(3:1)

1.27mm

7.62mm

17.0mm

6.35mm

11.81mm

P1.27x5

P1.27x6

(O e e
HEN N R EER RN

|
|
>

1.27mm

3.81mm
‘ /T
I_y_l LT O T
>

A

11.05mm

Top View

Shielding Case

0.8mm

17.0mm

Side View
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BQB Certificate

€) Bluetooth”

Prodiuct ID: vrRTem -10:
place, date (yyyy.mm.dd)

Declaration ID: Dos7184

Combined QD ID(s): 102756 otz

Member Company:  Mediawave &
Signature

Listing Date: 2021-10-05

Listing link: hitps:/Maunchstudio bluetooth.con/ListingDefals/139140

LNP, [N, 12CAP, LL; LE RFPHY, PXP, RSCP, RSCS, ScbP, ScPS, SMP, TPS, WS, Wss.

BQC: Jean
Global Certiiction, 1135 Firh Way, EI Dorsdo Hills, CA 95762, USA

PRODUCT LISTING CERTIFICATE

This is to certiy that the quaification requirements for the below stated product have been reviewed and BQC acknowledged. As &
Fesult thereof &n End Product Listing entry has been created which can be found following the below stated hyperiink.

Supported functonalty: ATT, BAS, CSCP, CSCS, DIS, FMP, GAP, GATT, GLP, GLS, TP, HTS, HRP, HRS, HOGP, HIDS, IAS, IFSP, LL,

CE Certificate

Test Report Certification
Issued Date : Nov. 03, 2020

D DEKRA

County 310, Taiwan, R.0.C.
TEL: +886-3-582-8001 / FAX: +886-3-582-8958
Test Result : Complied

Documented By A

Tested By : Lion Wargy
( Lion Wang / Engineer )
Approved By : Lowis Hu

( Louis Hsu / Deputy Manager )

Report No.  : 2090018R-E3032100003

Product Name : Bluetooth module

Applicant : Mediawave Intelligent Communication LTD.

Address : 5F-1,NO81,Shuili Rd,East Dist,Hsinchu City 300, Taiwan(R.0.C.)

Manufacturer : Liansong Metal Products Factory

Address : ABuilding, Mapu'ao Industrial Area, Sanlian Village, Fenggang
Town, Dongguan City, Guangdon Province,China.

Trade Name : MediaWave

Model No. : VTRT6M

EUT Voltage : DC33V

Testing Voltage : DC3AV

Applicable Standard :  ETSI EN 300 328 V2.2.2 (2019-07)

LaboratoryName ~ © Hsin Chu Laboratory

Address ¢ No.372-2, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu

( Carol Tsai / Senior Engineering Adm. Specialist )

Antenna Test Report

Polarity: Vertical ; Axis: ¥
Polarity: Horizontal ; Axis: Z

Page No: 8 Freq: 2440GHz ; Polarity: Vertical ; Axis: Z

telefication by
The Netherlands
Chamber of Commerce
1365536

o elefication com
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FCC certificate

telefication

TCB SOOI TCB

Cortfcaton
Issued Under the Authorty of the
Feders Commanications Commasion
o

Tolotcation B.V. ate of Grant: 1013072020
Easonuan 120
Zevensar, NL-8302 P Aopicaton
Neimariands Datea: 107202020
Inteligent Communicasion LTD.
5-1,NO81,Shull Rd.East Dist
300

Attention: TIEN DER YEH, C.T.0

NoT

'EQUIPMENT AUTHORIZATION is hereby issued 1o the named

‘GRANTEE. and is VALIO ONLY fo iho equipment danted hareon for
o Commiasion's Rules

s undor i 4 Regutatons hed boow
FCCIDENTIFIER:  ZAXKEMWBTRTEN
Namo of Grantoe:  Medawave’ Communication LTD.

Dol r System
Kowa, Bidetooth
Modier Type:  Limaed Single Moduar
Froauency  Ouput Froquency Emission
Grart Notes FCC Rule Pty Rarge (MILD)  Wat Toiranca Oesgnator
15 24020 - 24800 0.0024

Modlar Approval. Powor output lsted s conducted.This grad s valk anly when the modueis sokd to OEM.
ntegrators and must be nstafed by the OEM or OEM integraior. The anlaanas used for s ransmiter s shown

i any- 5
the moduie nstallton insinucions OEN.
Conhons far satyng RF exposre compiance

Corttcate No. Ramy Nabod
20218072ANDD Produc Assessor

Japan Telecom

telefication

Certificate
Mawu:'nhwm
No: 201-200823 / 00

Telefication, operatin f 1D Number. Japan, declares that
the listed the ons Conlormiy Specfied
(ordinance of MPT N* 37,1981)

Product descripton: Blustooth module
Trademark: MediaWave
Type designaton: VI-RTGM
Hardware / Software version: V1 / V1

Manutacturer: Lisnong Metal Products Faclory

Mage, Fenggang
Town
City: Dongguan City, Guangdon
Country:China

This certficate is granted to:

Name: Mediawave Ineligent Communication LTD.
‘Address: 5F-1,NOB1,Shull Rd,East Dist
Ciy:300 Heinchu
Country: Taiwan

This certiicate has THREE Annexes.

Zevenaar, 30 October 2020

CAB / N\

N
Do Coun PRODUCTS
Froduat Ansanecy RvA 224
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