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o HEMA : 1.8V~3.3V

o T{EIFISBRE : -40°C to +85°C

e AMEZE: ARM Cortex-M4 QIBEEIZIL
= Cortex-M4F PI#% , E5AE% 40MHz
= SWD {pEEREO

o TFfigss
= 160K =75 SRAM EOMRST
= 4Kbits eFuse » 5 7ZigBee EIEHIEABANS [HIFRS
» 512K =158 Flash (J7F - IMNERZ

= 15mm x 18mm

® Bluetooth

» RAESF 5.0 /0B o FEMEENM
= STHEFIRTF 5.0 434 : Advertising Extensions » 3735 MXOS BHRERSK
» SZIFIET 5.0 %5t : Long Range Mode » ERIERERIET mesh A
»  BRASHREGEEE 2Mbps = SHEREL VBS9010 (EHRIER ) IEF Mesh RN
= BRAKRSINE: 7.5dBm = RERFERE N BRI BB
» BREUE : -96 dBm@2Mbps
- SHFEMMETRERS o HBINHA
» x¥F GAP ATT/GATT, SMP, L2CAP = EReRE
»  XRRES Mesh = E5RERRER , BT
o FEHIYME o TGRS
= 25xGPIO, Key Scan TBERS 1
= 2xSPI,2xI2C EMB1083-EZG6 | JMzERE: IPEX EE , -40°C~85°C

= 8xPWM, 8 x Timer

= 2xUART

= 8 x Comparators

» IR transceiver

= 400ksps, 12bit, 4 channel ADC
= Low power RTC
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1.

RBEN

EMB108x RFWEATERNFFIBEIREER, BdEENYMREOSSIEERENET  HEBTNENE
EHEE SEMIEFSEEN  MUAUERIFNRE |, thal LB MEEIRE AN RS EE. ARFIE
PEISMARIMERY |, O/ RO | AT ZRBAN=E,

EMB1083 #RHRNB— MBS ERERIIE T MI=EI28 RTL8762 , 1%t B 5L T E5iimik 40MHz B9 Cortex-M4F
M#Z. 160K FT5f9 SRAM, 512K FT5/9 Flash FHELAR ZIFET 5.0 HSBHUEFIEHIEE. AMERSSTRFSTMETD
FEIET | ERATIES beacon |, 178 | {&RKES | IRHASNA. RAFAMEFZED , RERE.

EiBRRHRAt MXOS BH-FE3E EMB1083 RIIEARITA , IREEMEIFFAME | BSRIEEREAIMY
PR} VBS9010 (EZAER ) IS mesh RGHEN SDK. AR SFRHIRERFAIEEIN A,

TER EMB1083 #EHWEHERE] , TEEIE :

o IETFi=HIEE RTL8762
® IPEX IMERLRE
o HFEFERZEO
B 1 WO
( EMB1083 Wi-Fi Module Hardware Block A

Bluetooth SOC: RTL8762

40 MHz OSC

Cortex-M4F Wireless

@20MHz

BT5.0 MAC &
Baseband On-board

160K SRAM PCB antenna

I 512K Flash
2.4GHz Radio

U.F.L connector

I LDO/DCDC

3.3V Input
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2. SIHENX
2.1. sS|lH9H

E 2 5|[l9%

1

12 G RFIO

19 (N

20 30
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M3CHIP® EMB1083 Z51 BLE 5.0 4Bt RIS/ELGEER

2.2. SlHEX

* 1 5IlENX
Pin Name | Type @ Default GPIO® ADC Note
Number Function
1 VSS S GND
2 P43 IO - GPIO_31
3 P42 IO - GPIO_30
4 P4 1 IO - GPIO_29
5 P40 IO - GPIO_28
6 P0_6 GPIO_6
7 P0_5 IO - GPIO_5
8 PO_4 IO - GPIO_4
9 P0_3 IO LOG_UART TX AFadiEEs | AERTHEIEE.
BUAREE LI , (BANSREI%E b |
B LHEESMEE , WILUESEEEAN
B OREFER,
10 P0_2 IO GPIO_2
11 PO_1® IO - GPIO_1
12 P22 GPIO_18 | ADC2
13 P0_0®@ IO - GPIO_0
14 P32 IO - GPIO_26
15 RESET I BHERSIR , REBEFEK
16 P3.0 IO UART_TX {3 LOG_UART TX iSHREHNBOER
BRE  TATRRES. B, AR
17 P3_1 IO UART_RX 3% GPIO &
18 P11 IO SWD_CLK BFREER. RRE.
19 P10 IO SWD_IO
20 P3_3 IO GPIO_27
21 P2_3 IO GPIO_19 | ADC3
22 P2 4 IO GPIO_20 | ADC4
23 32K _XI A/IO - GPIO_26 R 32K @k, figEi@ 10 OfER
24 P2.5 IO - GPIO_21 | ADCS
25 P2.6 IO PWM3 GPIO_22 | ADC6
26 P27 IO PWM2 GPIO_23 | ADC7
27 32K_XO A/IO PWM1 GPIO_27 K% 32K @k, fiEi@ 10 OfER
28 VSS S GND
29 VDD S
30 VDD S

(1). S = EIFESIH , /0 =7~ GPIO 3IH), A tREAEHS B
(2). FARERNRER T MXCHIP [RENEHS , FEREFET , BRGNS BT , AHNSENITFE
o QC#&R : BFP&HMBHERANBINES  BTE R
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e ATEHER : JLUBIAFBOAE ATE 15 , BTUHSHRSE
BB ERN TRRIAIEATSZINE 2 s
* 2 RATIREREE

P0_3 (LOG_UART_TX) PO_1 ( STATUS) P0_0 ( ATE)
B4 T eSS
Default state : 1 Default state : 1 Default state : 1
Normal 1 X 1
ISP 0 X X
ATE 1 0 0
QC 1 1 0

FE GPIO RITHEERILUBIMERIZIEITX (PINMUX)ECERSMIEE , % 3 10 OMSAMEEE R 7 iE™

BCEIIRE.
% 3 10O AL

0 IDEL 25 reserved 50 SPIO.CLK (master only) 75 | KEY COL 17
1 reserved 26 reserved 51 SPI0O MO (master only) 76 | KEY-COL 18
2 reserved 27 UART2_TX 52 SPIO_MI (master only) 77 | KEY_COL_19
3 reserved 28 UART2_RX 53 | SPI2W_DATA (master only) |78 | KEY_ROW_0
4 reserved 29 UART1_TX 54 SPDW_CLK (master only) 79 | KEY_ROW_1
5 12C0 CLK 30 UART1 RX 55 SPI2W.CS (master only) 80 | KEY ROW 2
6 12CO DAT |31 UART1_CTS 56 reserved 81 | KEY_ROW_3
7 12C1 CLK 32 UARTL RTS 57 reserved 82 | KEY ROW 4
8 [2C1_DAT |33 IRDA_TX 58 KEY_COL_0 83 | KEY_ROW_5
9 PWM2_P 34 IRDA RX 59 KEY COL 1 84 | KEY ROW 6
10| PWM2.N |35 UARTO TX 60 KEY COL 2 85 | KEY ROW 7
11 PWM3_P 36 UARTO RX 61 KEY COL 3 86 | KEY ROW 8
12| PWM3-N |37 UARTO_CTS 62 KEY_COL_4 87 | KEY_ROW_9
13 PWMO 38 UARTO_RTS 63 KEY_COL_5 88 | KEY_ROW_10
14 PWM1 39 | SPI1_SS_N_O (master only) |64 KEY_COL_6 89 | KEY_ROW_11
15 PWM2 40 | SPI1_SS_N_1 (master only) |65 KEY COL 7 90 DWGPIO
16 PWM3 41 | SPI1_SS_N_2 (master only) |66 KEY_COL_8
17 PWM4 42 SPI1 CLK (master only) 67 KEY COL 9
18 PWM5 43 SPI1_MO (master only) 68 KEY_COL_10
19 PWM6 44 SPI1_MI (master only) 69 KEY_COL_ 11
20 PWM7 45 SPI0_SS_N_O (slave) 70 KEY_COL_12
21 reserved 46 SPI0_CLK (slave) 71 KEY COL 13
22 reserved 47 SPI0_SO (slave) 72 KEY_COL_14
23 reserved 48 SPIO SI (slave) 73 KEY COL 15
24 reserved 49 | SPIO_SS_N_O (master only) |74 KEY_COL_16
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3.

3.1.

3.2.

3.3.

3.4.

—
S5
=
FBIRASE
RRIE T THENRAEEELI | FTRERIERUKAMHRIAR, BN REERAIEERY TSRS
.
*® 4 BWURASH - BE
Symbol Note Min Max Unit
Vear—Vss Voltage -0.3 3.6 \
VN Input voltage on any other pin Vss-0.3 Vpar+0.3 \%
T{EBEFBIRE
* 5 TIFS8: BEER
.. Specification
Symbol Note Conditions - = -
Min. | Typical | Max. | Unit
Vear Voltage 18 3 33 \
Ivear Power down Vear=3V 450 nA
Ivear Deep LPS Vear=3V 25 MA
Ivear RX Current Vear=3V 7.3 mA
Ivear TX Current Vpp=3.3V, TX power: 0dBm 79 mA
Ivear TX Current Vpp=3.3V, TX power: 4dBm 9.6 mA
Ivear TX Current Vpp=3.3V, TX power: 7.5dBm 11.3 mA
L ok
#=F 10 [451E
& 6 HFIOOSH
. Specification
Symbol Note Conditions - = -
Min. | Typical | Max. | Unit
VH Input high voltage Vear=3.3V 2 3.3 3.6 \'%
Vi Input low voltage Vear=3.3V - 0 0.9 \'%
Vou Output high voltage Vear=3.3V 2.97 - 33 \'%
VoL Output low voltage Vear=3.3V 0 - 0.33 \
ReH, ReL Strong pull/weak pull Vear=3.3V 10/100 KOhm
ReH, ReL | Strong pull/weak pull (P2_0~P2_7, P5_0) Vear=3.3V 5/50 KOhm
Io driving capability 8 mA
IiH Input high current 0.1 MA
I Input low current 0.1 pA
8
mfE
*® 7 FHEEENIEEE
Symbol Ratings Range Unit
Tste Storage temperature =55 to +125 °C
EBRFEEIRABIRAT RIE 5




M2<

3.5.

3.6.

® P
c H I P EMB1083 £7%! BLE 5.0 #JBXMIEEEIEFAR
Twork Ambient Operating Temperature -40 to 85 °C
ARFEAYEE
* 8 HEEMEH
s B 2 Fh | BKE L=l
B REIFRE
Vesp(HBM) i e TA= +25 °C j8<F JESD22-A114| 2 2000
( NMFHERY) y
B REIFRE
Vesp(CDM) " e |[TA = +25°C B<F JESD22-C101] I 500
(EBIREIRE )
EHSRSE
* 9 FHRESSH
Item Specification
Operating Frequency 2.402~2.480GHz
Wireless Standard Bluetooth 5.0 core specification
Modulation Type GFSK
Data Rates 2Mbps
Antenna type One U.F.L connector for external antenna
* 10 FHRRSBH
Channel Frequency
Test item datarate CHO CH19 CH39
(2402MHz) (2440MHz) (2480MHz)
POWER_AVERAGE@7.5dBm LE 6.2 6.5 6.3
Frequency Drift Error LE 14 2.5 -3.05
Carrier frequency offset and drift at NOC
|FN|max LE 29 49 4.0
|FO-Fn| LE 2.6 44 3.7
|F1-FO| LE 0.3 2.3 0.65
|Fn-F(n-5)| (n=6,7,8...k ) LE 23 33 35
Modulation characteristics
AFlavg LE 248 242 249
AF2avg LE 241 231 248
AF2avg/AFLavg LE 0.97 0.95 0.99
* 11 shnsksi
RX Characteristics Min. Typical Max. Unit
Input Level Sensitivity (FER<30.8%) -96 dBm
Maximum Input Level (FER<30.8%) - -1 - dBm
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4. K&ERB

EMB1083 i@id IPX EZRRIERIMNIRE: , AJLBRIGEERISISRIERE .

4.1. IMEXRESEHMER

FAFRILURIER RIS RIMER T |, 83AKT 2dBi 9 2.4G X&., LATE MXCHIP ERR—FX IPEX #%
SAUEERE

E 3 fHEXRE&RT

—RF1.13 k&

Ee;;'f‘*— = ——

$RESEE : 2400-2500 MHz
NBEHT : 50 OHM

IEREL : < 2.0

1#2% Gain : 2.0DBI

it EH

BHrEk  2m

AR : 4.4*23mm

g7 113 kL L-82mm

HMERE: IPEX BERT
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5. BXERIJHPCBIE
5.1. S&RRIHE
EMBL083 737Gk 11pin 3 #IF—HE 8pin 3110 , 3£ 30pin , BREEFLEE , 3IMIAIEE 1.27mm,
B 5 RYE (847 : mm, 8201, §ME+0.2/-0.1)
I 15,00 e =100
AN T
1]:
- |
-
- _
s @& .
° @ R e
- :
-
—‘- B
S
<
IR AR AARh:
| s | 27 118
5.2. EFHEE
B 6 WEFLEER (847 : mm , AE+0.1mm , 4ME+0.2/-0.1)
7
1,15 o 05 45
VIV,
4,24 :
_*—E% '
05 P R0,75 1,2
1.5 42 18
-
4 A7
2 /7|
4,17
* 127 0.8
15
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6.

c T =]

PREHHT AIEREE M SAEERNRE SMT Hl2slt A | SEHNESIER MSL3 | I EIERT EENE H BIEXER
EHATIHEE,

SMT MR E{NER
(1) EIFERER
(2) ACTH&IHY

(3) O 6-8mm IRk

HYEEERER
(1) tExdtkess
(2) BphEseE. MEEItRE
(3) HEEEMEIRFEE

PREHE) AORERIERERAOT

FEERSSEEIRE <30°C | {RE <85%RH RIFREH,
BHERRNEEEEET R,
E 7 BER

HUMIDITY INDICATOR

EXAMINE
ITEM 50%
IF PINK

CHANGE
DESICCANT 40%
IF PINK

WARNING 30%
IF PINK

BREIFDEERE RS , NIFERE,

BUESHEIT -

o WUERRE : 120°C£5°C ; HHERTIE) : 4 /BT ;

o REREIREHN 130°C;

o BEAKRMHTRA<36°ClE , BIRJLARST SMT Mk ;
o TIEREL: LR,

o NRMUEEET 12 )\INRBIEE | EHERHITAYE,

ANSRFEIE ARG 3 A [ ZLEER SMT TZIREIHRIER B8 PCB e T 8 3 MNBIRESN™E ,
SMT It R ERETTRESEURIR. IR | IR SRATFFRRFE S A RIEERERIE ;

SMT M S REXESREHT ESD ( BREBRNER , BRERTRRT ) R ;
TBRIERIRISHEERT SMT Ik |, IEERE 250°C,
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M3CHIP® EMB1083 Z51 BLE 5.0 4Bt RIS/ELGEER

ATHREFUEEREER , BRUEAIEME 10%~mi TR, ACL&N , LABSRIMERS. BMHRMTI. B
HHNEEY | Z/EREEFENE/\HHHEN 5-10 FEfTEN. AOLMLE.

6.1. FESFEIR

EEFeEPS TURRFARGEEFEFE |

BOERT A REERITLERT A ;

BUERSTEENINIRIEIE, AR, FRIRMEIRR

BHERT |, BEIRNASIREERBNEET | RIFERERZATSHE | FiERERSERRESRZM ;
BUERHSREIETEI 1KY | (RIEMUETEES | BOIDREIN | SAmBHERIR |
BYERSETRIREAESTIAA) , ERAUTH | RESEERTFIINE ;

BUETEfS | BRFERBARAE<36°CE , HuEFHBEFESN , LIRR5

BRERT | FERARRIRIRENAIKEE TS

PREHH BRI E EEER Level3, REFIMLE S {444HzE IPC/JEDEC J-STD-020,

6.2. TFHEFM

B 8 FiEsMrEE

CAUTION
This bag contains 3
MOISTURE-SENSITIVE DEVICES

If Blank, see adjacent
bar code label

. Calculated shelf life in sealed bag: 12 months at <40°C and <90%
relative humidity (RH)

o

. Peak package body temperature: 260
if Blank, see adjacent bar code label

3. After bag is opened, devices that will be subjected to reflow solder
or other high temperature process must
a) Mounted within: 168 hrs. of factory conditions

If Blank, see adjacent bar code label
<30°C/60%RH, OR
b) Stored at <10% RH

4. Devices require bake, before mounting, if:
a) Humidity Indicator Card is > 10% when read at 23 + 5°C
b) 3a or 3b not met.

5. If baking is required, devices may be baked for 48 hrs. at 125+5°C

Note: If device containers cannot be subjected to high temperature
or shorter bake times are desired, reference IPC/JEDEC J-STD-033
for bake procedure

Bag Seal Date:

If Blank, see adjacent bar code label

Note: Level and body temperature defined by IPC/JEDEC J-STD-020
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&it : BFEFRMRFERE |, U EHFETEERMSE | 5SS,

N o »u s~ w N =

MXCHIP : A EI&%R

EMB1083-E : F=REE

CMIIT ID : SRRC BLE#EN ID
7G6 : BIBEER

W1952 : &7 FS
BOF89379A30C : #&£H MAC itbiit
THERD : 1552H MAC it

9 IRETEE

p
M2{CHIP

EMB1083-E

CMIIT ID:XXXXXXXXXX

ZG6 W1952
BOF89379A30C 2

.
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fiRl. HESEAZISER

MRFESETWLAT 5 | BED AL TRIESE LSRR RRABIRAT.
FIARIIE

BH—Z28R 4 : 9:00~12:00 , 74 : 13:00~18:00

BEXZEEIE : +86-21-52655026

BRRME . EigThEREX ST 2145 F 5 5 9 &%

R4 : 200333

Email: sales@mxchip. com
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