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EMB1089 BLE #BXMtEsE

%ﬁ)ﬁ?ﬂﬂ HNEBKINGE C(Itex-NM4F BLE MC‘U
BT 5.0. EBEERE. FEHWME

ARA : 0.1 HHA : 2021-09-22 #%= : DS0195CN

W =

o HEMEA : 1.8V~3.3V

o T{EIFIRIRE : -40°C to +85°C

e AMEZE: ARM Cortex-M4 QIBEEIZIL
= FhEK 40MHz
= SWD/JTAG {pEEifED

o TFilsE
* 160K F5 SRAM

= 4Kbits eFuse o EMMRYT
= 512K =549 Flash [(JfF » (RS RISEEERANS A
= 2x7 pin, 2.0 EEEHREEF, , 90 EEAHT!
® Bluetooth §5it = & PCB K&
»  SRFES 5.0 mOHEE = 14.9mm x 20.5mm
= OEFIETF 5.0 854 : Advertising Extensions
* KRS 5.0 5tk : Long Range Mode o FEMFERY
= RASHREEEIEER 2Mbps » 7R MXOS BEHIRERA
* BRAKRSITNE : 7dBm » SRR RIEST mesh A
+ RREE 1 -96 dBm = SCREREL VBS9010 ( BFRIER ) BT Mesh RFEHN
* 32 GAP ATT/GATT, SMP, L2CAP = IRAEFhERE N R RT E BN
»  SKFESF Mesh
= EBRTHRERRE | SOFSMETIRERE o HHRIRYFY
= HRexRE
o FERIINZ = FERER
= 9xGPIO, Key Scan
= 2xSPI,2xI2C o TS
= 8xPWM, 8 x Timer = 1588
= 1xUART EMB1089-PZG6 | #ik PCB Ktk

= 8 x Comparators

» IR transceiver

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

1 = |RETLEE

EARY B FRR FRFOTORE
08= YIBXMEIENF , 8 RFIEIEALERRE

IMERY |, 1E58IhEE
9 =14.9mm x 20.5mm , 2 x 7 pin 2 [G)#E , HFEF,

SO
P = k% 2.4GHz PCB Xk

PSRAM FE (FJik)
Z=& PSRAM

2=1

Flash &
G = 512K =51 Flash 77fi&

TERE
6 = TIRBESERE , -40°C~85°C

BJiL
TR = HHE% (BAERTER)

=H

R THRAEERFLEER (WEE  RNTRES ) MEMSTENESR | BERBII MXCHIP S#ERFAER.

[T s
RS 5iRH
MXKIT-Base FrARMRER , EBRFFE EMB1089 1&4H
MXKIT-Core-1089 EBTF EMB1089 I &EIRIZMR , B2 EMB1089-P 148, #1 MXKIT-Base FtE(FH
FX-1089 EMB1089 £7=j8H , ARSIk : MXKIT-Base , MXKIT-Core-1089
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------------------------------
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SIBIEX
21 BIHRE

22, SIMEX

NN

HSSH

(%]

3.1. HBHRASH

3.2. TI{F@BEMSBRE

3.3. =10 Ok

34. BE

3.5.  ERARALE

3.6. EHASH

41. PCB XZ&SHHEMA

411 #RE PCB RS

412. PCBRZFRAES

BERIHMPCBEER. ..o

51. BERIEAE

52. EEHRE

© ©W OW o 0w 00 oo 6 L1 B ©n

& e

6.1. FEEI

6.2. XEFBEMZ

6.3.  TFhESH

7. FEER....
MRl HESEASHHER........

FREFR

& 1 SIEX

* 2 EATIHEEE

Z 3 10 QS HAEE

*F 4 BWRASY : BE
& 5 TIES# . BEHER

= 6 =10 045t
*= 7 FHEBEMIERE

* 8 HEENSY
& 9 GHARFSY

= 10 §HAAksISH
= 11 sHRESH

& 12 1REE PCB X&SH

0 N O 60606 U1 BT LT W W N

& 13 HBNRRIGE

[
[

1 EHEOEE

[

2 5|HIBH

£a
=]

3 PCB X&ER/IVAEXT=E (B : mm)

[

[

4 R~TE (845 : mm , i2£+0.1, JME+0.2/-0.1)
5 MREFLEIEERT (84 : mm , 2Z+0.1mm , JMNE+0.2/-0.1)

O O 0O N K=
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M3CHIP® EMB1089 251 BLE 5.0 ¥IEERIISESIETM

1. {ReERIT

EMB108x RFWEATERNFFIBEIREER, BdEENYMREOSSIEERENET  HEBTNENE
EHIEE SEMIEFSEEN  MUAUBERIFIRE |, tBal LB MG SRR NN RS FE. ARFIE
PEISMARIMERY |, O/ RO | AT ZRBAN=E,

EMB1089 #RHERNB— MBS ERERIIE T MIZHI28 RTL8762 , 1%t B 5L T E5iimik 40MHz B9 Cortex-M4F
M#Z. 160K FT5f9 SRAM, 512K 75/ Flash FHELAR ZIFET 5.0 HSBHUEFIEHIEE. AMERSSTRFSTMETD
gl  ERTES beacon  17& | (ERkES | IRFHSR A, BERIHRAUEHFIMSZEAAREOLT  ZERE.

EiBRRHRAt MXOS B-FE3E EMB1089 RIIEARFTA , IREEMEIFFAME | BSRIEERIEAIMY |
PR} VBS9010 (EZAER ) IS mesh RGHEN SDK. AR SFRHIRERFAIEEIN A,

TERZ EMB1089 1=ERIEHER , TBEHE !
o IETFAHHISE RTLST62
o imEEL
o EEHIEAED
B 1 SHEOEE
( EMB1089 BLE Module Block Diagram |

Bluetooth SOC: RTL8762

40 MHz OSC

Wireless

BT5.0 MAC &

Baseband

160K SRAM On-board

PCB antenna

512K Flash
2.4GHz Radio

:

I DCDC

¥ E g
3.3V Input
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M3CHIP® EMB1089 Z51 BLE 5.0 4Bt RIIS/ELGEER

2. SIHENX
2.1. sS|H9H

B 2 5|i#nm
BACK VIEW

kT ] TP2
°® (]
TP1
oy
2.2. SIMIENX
* 1 3IEX
Pin Default
Name Type @ GPIO® ADC Note
Number Function
1 VSS S -
48 PO_3 ( LOG_UART TX) EitEER |
2 P3_0 10 UART_TX - - FEEEHAN ISP EHE |, TRTRRE
4, ERFAHH FREMEE IO O,
3 NC -
4 RESET I SRS, (RBFE
48 PO_3 ( LOG_UART TX) EitEER |
5 P3_1 IO UART_RX FRAHFN ISP BEXG , TRTFRRE
%, ERFAHH FREMEE IO O,
6 P10 10 SWD_IO L
BFREER. RREH.
7 P11 10 SWD_CLK
8 P40 10 - GPIO_28
9 P0_6 10 - GPIO_6
10 PO_5 10 - GPIO_5
11 P0_2 10 - GPIO_2
12 VDD S -
13 P22 10 GPIO_18 | ADC_2
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M3CHIP® EMB1089 Z51 BLE 5.0 4Bt RIIS/ELGEER

14 VSS S
TP1 P0O_1@ IO - GPIO_0
RFatEEEH ISP Ex{ThaeikiE |
TRERTHMINEE, BIARSE LR , B840
TP2 PO_3 IO LOG_UART TX
Rz s , B EBRESUR
4B, AILAERREFN ISP 185,
TP3 P0O_0®@ IO - GPIO_1

(1). S FREIRSIH , /O & GPIO 3|j, A FRFAELIS B
(2). TELARZBANSRIER T MXCHIP REMEN | AR , BEHESAQNS B  FENSENTIHE
o QCiER : AFPREOMMEREANBNES  BFE~RIE
o ATEH#ER : JLUBIAFEOAX ATERS | BTUILEREE
o ISPIEL : B ERONRAN Flash TR
RAFEREN TERIAIENARINER 2 s
* 2 BATIREREE

e P0_3 (LOG_UART_TX) PO 1 PO 0
Default state : 1 Default state : 1 Default state : 1
ISP 0 X X
Normal 1 X 1
ATE 1 0 0
QC 1 1 0

Fe GPIO RThEESRTLABE RERIZIRFX (PINMUX)EEMSHMINEE , & 3 10 ONSAMEEE = T iEY

BCETIRE.
% 3 10O FAAE

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 12CO0 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
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M{CHIP*

EMB1089 &% BLE 5.0 #IBXMItREELUETFA

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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M{CHIP*

EMB1089 £%! BLE 5.0 #IEXMIEEHUEFA

3.

3.1.

3.2.

3.3.

HSSH
BIRASEH
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 TIF88 : BEFIRER
.. 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
&= 10 451
& 6 HFIOORFE
. 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
EBRFEEIRABIRAT RIE 5




M3CHIP® EMB1089 Z51 BLE 5.0 4B RIS/ELGEER

34. BE

& 7 GHEENIEEE

Symbol Ratings Range Unit
Tste Storage temperature -55 to +105 °C
Twork Ambient Operating Temperature -40 to 85 °C
3.5. EREEpIER
* 8 RSN
s B 2 Fh | BKE =1y
BHERIEEE
Vesp(HBM) TA= +25 °C &<F JESD22-A114 2 2000
- (AP ) v
BHERNEEE
Vesp(CDM) o TA = +25 °C 1&<F JESD22-C101 I 500
> (REIREEE )
3.6. HHRSH
= 9 TRESSH
Item Specification
Operating Frequency 2.402~2.480GHz
Wireless Standard Bluetooth 5.0 core specification
Modulation Type GFSK
UnCoded PHY : 2Mbps
Data Rates
Coded PHY : 500 Kbps or 125 Kbps
Antenna type PCB printed antenna
* 10 SHAREIBH
Channel Frequency
Test item datarate CHO CH19 CH39
(2402MHz) (2440MHz) (2480MHz)
POWER_AVERAGE 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 26 4.4 37
|F1-FO| LE 0.3 23 0.65
|Fn-F(n-5)| (n=6,7,8..k ) LE 23 33 3.5
Modulation characteristics
AFlavg LE 248 242 249
AF2ayg LE 241 231 248
AF2,0g/AFLayg LE 0.97 0.95 0.99
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M3CHIP® EMB1089 Z51 BLE 5.0 ¥JB:RISASIET M

*® 11 ks

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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M3CHIP® EMB1089 Z51 BLE 5.0 4Bt RIIS/ELGEER
4. XK&ER

EMB1089 i&itT—"MkE PCB Xk,

4.1. PCB X&=#FN(ER
41.1. s PCB R&ES#

& 12 {REPCBRESH

Item Min. Typical Max. Unit
Frequency 2400 2500 MHz
Impedance 50 Q
VSWR 2
Gain <2dBi
Efficiency >54% or >-2.68dB

4.1.2. PCB R&HEHRES

{EFEt&4E LAY PCB RE&RT  FEMIRENR PCB FIHE R4, ks, PCB iIfL. EL. BEAEEZEL 15mm
KL, TEFBZBIrrXEFEErEeREMMT. G TRARECAEMES TR,

E 3 PCBRERNGEXEE (BB : mm)

—— RERESERART —>
15.00 15.00
REXESERART
PY [ ] .. "y 15.00 <—— 15.00 —— 15.00 ——»|
<«— 15.00 ——» ° °
- e—
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M3CHIP® EMB1089 251 BLE 5.0 #JBERIEESIEEM

5. [RE&ERTHIPCB %=
5.1. BHERIE

B 4 RIE (B : mm, i®%E+0.1, 4ME+0.2/-0.1)
14,9 0.8

5.2. HEFHRE

B 5 MPEFALIERY (87 : mm , AZ+0.1mm , 5ME+0.2/-0.1)
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M3CHIP® EMB1089 251 BLE 5.0 #JBERIEESIEEM

6.

c T =]

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

® SMT G EE(VEE
(1) EIFERHH
(2) AOI &Y

(3) O 6-8mm IRk

o HUESETGRE
(1) tExdtkess
(2) BhEseE. MIEEItRE
(3) pHEFEMIEIRFEE
R ROBREAESRAUT ¢
o [ERLSITIEFIERREE <30°C , JEEE <85%RH HIFREH,
o EHERANEAEEETE.
B 6 BEFR

HUMIDITY INDICATOR

EXAMINE
ITEM 50%
IF PINK

CHANGE
DESICCANT 40%
IF PINK

WARNING 30%
IF PINK

BHIRS EETE RO , NEEhE,

HHESHONT ¢

HUYERRE : 120°C+5°C ; HkERTIE] : 4 /AT ;

REREIREN 130°C ;

BERKETREN<36°C/F , BIaTLU T SMT b ;

FERE 1k

WNREHESBRIT 12 /\FHEREIRE | SRR TLE,

WRIREATEREE 3 N8 |, Z1EEA SMT T2 8EfirigEiR  Eh PCB A& TS #8id 3 MNAIRRSW™E |
SMT LR ERETTRESEURIR. RIE , RItESRARFhaIRE S ARIBEN =T ;

SMT M S REXESREHT ESD ( BREBRNER , BRERTRRT ) R ;

BIRERIEEERTT SMT Ikh |, IBERE 250°C,
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M3<

CHIP® EMB1089 51 BLE 5.0 BRI/ iE T

6.1.

6.2.

ATHREFIEEREER , BRUEREHE 10%~mTEN. ACLEN , LABRITERH. SRS, Bl
HHNEEY | Z/EREEFENE/\HHHEN 5-10 FEfTEN. AOLMLE.

EEHIN

EEFeEPS TURRFARGEEFEFE |

BOERT A REERITLERT A ;

BUERSTEENINIRIEIE, AR, FRIRMEIRR

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

BUETEfS | BRFERBARAE<36°CE , HuEFHBEFESY , LIRR5

BRERT | FERARRIRIRENAIKEE TS

PREHE EREIEEEEEFR Level3 2EAILE S 4kiE IPC/JEDEC J-STD-020,

by N i e

BIVERIRRERS | SAC305, FToth. EIFUREAET 2R, IEEREAET 245°C, LITE— M EEFRE
EH%IZE.
* 13 #ElymRIgE
BIRSE Z1 Z2 Z3 Z4 Z5 Z6 Z7 Z8 Z9 Z10
EXIRE 135 150 170 175 180 215 250 260 247 200
TEXIRE 135 150 170 175 180 215 250 260 247 200
B 7 HETREFREMLZ
250 —_— S — 01-U5-6
e — 09-UB-
g 20] 190 o _ /’_—i— W — 8;-33-:
s — i N — 04-U5-3
L — > S — 05-U5-2
§ 100 '(/‘/y
50 / — 08-ME1-1
1 2 3 4 5 6 7 8 9 10

o

30°C ~ 150°CFRAFHE
150°C ~ 190°C;ZiRAd(8) : 60-100 > , £4
IE{ESEREE : 245°C , BARU(E
220°CLALERYATE) : 50 #0 ~
217°CRENERRE -

242°C

90, HEYE : 707
-3~0°C/s , B2BYE : -2.0°C/s

220

:0-3°C/s , BaBYH : 1.2°C/s
HHRUE 727

240

260
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EMB1089 £%! BLE 5.0 #IEXMIEEHUEFA

6.3. TFHEFM

B 8 FiEsMrEE

CAUTION

This bag contains
MOISTURE-SENSITIVE DEVICES

3

If Blank, see adjacent
bar code label

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

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

3. After bag is opened, devices that W|II 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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EMB1089 &% BLE 5.0 #IBXMItREELUETFA

9 IRETEE

M2{CHIP
EMB1089-P
CMIIT ID: XXXXXXXXXX

266 w2137 Wiy[m]
BOF8936C39CA

®  MXCHIP: \E/E#R

® EMB1089-P: FeREIS

e CMITID : SRRC BUEZN ID

o 7G6:=RmTHEE

o W2137 : &7 FS

® BOF8936C39CA: #4H MAC it
o YD : #84H MAC itk

&it : BFEFRMRFERE |, U HFETEERMSE | 5SS,
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M3CHIP® EMB1089 Z51 BLE 5.0 ¥JB:RISASIET M

iRl 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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