MSSCHIP® | SRR RI2ME

EMB1087 BLE $EXMIt=4H

FUEFA . REIENE Cortex-M4F BLE MCU
BT 5.0 % O#le. BeEmE. FEINE  BIRNEER

hRA : 1.0 HEHH : 2020-04-16 #%= : DS0168CN

W =

o HEHA : 1.8V~3.3V

T{ERRIBE : -40°C to +105°C

e AMEZE: ARM Cortex-M4 QIBEEIZIL
= Cortex-M4F %% , E8EX 20MHz
= SWD/ITAG {FEREIZEO

1=igss
. 160|.( =75 SRAM EORRT
* 4Kbits eFuse v RS SEEEENS A
= 512K =569 Flash [R%F »  #RE PCB K&
= 13.5mm x 24.8mm(FEEFHEZD)
Bluetooth » £F: 25mmx13.73mm
= SHEFIETF 5.0 OIS
»  RAGEURER : IMbps o FEMEIERY

* RAKRSITNE : 7.5dBm

= BRSUE : -96 dBm@1Mbps

» SSRGS

= 7¥5 GAP ATT/GATT, SMP, L2CAP
» SHFESF Mesh

35 MXOS BEIER R

SHFRIEIERIES Mesh A

SHFREL VBS9010 (EFRIBR ) 157 Mesh RGHEN
RS RN AT BB

o HBIRFH
EAIIME = HEixE
= 8xGPIO, Key Scan - ZREUERT , UMEEE , HEE

* 1x5PI, 2x12C - ERIEASRIEENA , TSR

= 5xPWM

" 2xUART o TS

= IR transceiver iTERS i385

= 400ksps, 12bit, 4 channel ADC EMB1087-PG7 |#g&k PCB X4 . -40°C~105°C

= Low power RTC

EBRRHERRABIRAT RS



EMB1087 &% BLE 5.0 #BX/it&E4H

ARINT R

fian EMB 1 08 7 -p G 7 -XXX
FRER5
EMB =#JBX/ I5 F 1520

TS

1 = JRIERETEaEA

2

EARY B FRR FRFOITORE
08= WIEXWEUENFT , 8 RFIETAIERR

INERN | 183RIhEE
7 = 13.5mm x 24.8mm(AEZE&FI5ZBH) 10Pin £Fi5#E0O

SHSmEO
P = #%#k 2.4GHz PCB X%

2=3

Flash &&
G = 512K =51 Flash 7

TIIEEE
7 = TWRESER , -40°C~105°C

o
TR = EHE%E (FOAERER )

52
=

IR THRAEERFEER (WEE  RNTRES ) MEMSTEESR | BRI MXCHIP SHERMAER.

[(Tas
TERS 54RH
MXKIT-Base FARIRENR , iERTFE EMB1087 1&4H
MXKIT-Core1087 EET EMB1087 B &R , &S EMB1087-P 1840, #1 MXKIT-Base EiE{#MA
FX-1087 EMB1087 £F5aE , AR : MXKIT-Base , MXKIT-Core-1087
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hie 7= 38 715 AR
HEA R EHMAR
2020-04-03 | 0.1 ¥pAhRA
2020-04-16 | 0.2 FEHITEIER
2020-04-30 | 1.0 F SR T AR
kR ER

REFT , RIHERRSHATRANSBREN NSNS  EAREATHE. NEGS. SHSHE.
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EMB1087 £%! BLE 5.0 #IEXMELEEUEFA

1. REREN

2. SIHEX
21. S|HS%

2.2, SIHENX

3. HBS3¥

3.1. BHEREH
3.2. T{reBEMRER

3.3. HFoOEi

3.4. ESD

3.5. BE

3.6. SHASH
4. XRZEER

4.1. PCBR&SHMER
411 #xE PCB RELBHL
412. PCBRZFHAES

5. BZERIHPCBHE
51. EXERJIE

52. EEHERE

6. 4“FEE

6.1. FEEIR

6.2. XEFEEMZ

W VWO NN N OOV A AR B NNNR

6.3. TEFESE

=
o

7. TEER

[
[

MRl HESEAZISER

FHEF

* 1 5IHEX

=
N

* 2 MidmEX

= 3 BETEEER
= 410 OpvSAEE

= 5 BNEASH  HE

* 6 TFSH : BEHER

= 7 gFonOst

* 8 FHEEEHIIFEE
+ 9 FHEEEHNIFRE
* 10 SHREFSH

= 11 GHRRSISH

= 12 GHERNSH

£ 13 iR PCB XESH
= 21 HENPREE

O oo Lttt ytnt Lt 1t & A b W WNN

= =Ee
B 1 BeHEOEE

2 5|H5B%H

3 PCB RERNRAEXTEE (8 : MM)
4 RYE (86i: MM, i2£+0.1, $ME+0.2/-0.1)

N OoON =
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MZICHIE

5 EEHEE 7
B 7 E8EF 8
B 8 B T XEIRiREHE 9
7 FRFHTEE 10
B 8 fFErEH 11
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M3{CHIP EMB1087 75l BLE 5.0 #IB¢RIELEXUETA

LTy

EMB108x RIMRAEFEN A THIEMEIEET. BIFERINIEROSLIEIERENES] , FREIRNERE
EHIRSEMIETIREEN , MXATLUEENFRE |, A LB MSEIRE NN SRS FE. ARFIE
BEISHARIIMERT |, EOF RO, NATT 2B = m.

EMB1087 #RHERNBE— MBS BRI T HI=4I28 RTL8752 , %t B T E8iEix 20MHz 9 Cortex-M4F
M#Z. 160K FT5(9 SRAM. 512K FT5/ Flash FHELURSIFET 5.0 ONEERIEF IEHes. MBS TFSih
RIh#ER | ERTIES beacon |, 17& | (EEEEE | IRHASNA. BREARNSFEROAN  TEIE  A5HEE
W8, FRES R AT e TRRIA .

EHBREHRA MXOS B-FEXE EMB1087 RIMRARTTA , RUBMAIFAING | BSRIEERBEANMY ,
PR} VBS9010 (EZRIER ) B mesh RFHEN SDK, LARSFREFEFFIEEIN A,

TEZ EMB1087 {RAERJEHEE , TEEE :
o IETFiiwHIRE RTL8752
e iR PCB K&k
o HRFIEHEO
* HNEERRR
B 1 BHEOEE

( EMB1087 BLE Module Hardware Block |
Bluetooth SOC: RTL8752

40 MHz OSC

Wireless

Cortex-M4F
@20MHz

_
-

BT5.0 MAC &
Baseband

160K SRAM

I 512K Flash
2.4GHz Radio

LDO
I
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INSPIRE YOUR IDEAS

2. SIBENX

& 2 5|5
1
2
3
4
5
6
7
g TP1
10 TF: @
7@ @P3
iy 4%
2.2. S|HIEX
% 1 5|HEX
Pin Default
Name Type® ) GPIO® ADC Note
Number Function
1 P31 10 UART_RX GPIO_25 PO ; B LOG_ TX ISHSE N
2 P3_0 10 UART_TX GPIO_24 BAOkRFERE , TRTRIEE
3 P2 7@ 10 GPIO_23 ADC_7
4 P5_0 10 GPIO_25
5 P26 10 GPIO_22 ADC_6
6 P25 10 GPIO_21 ADC_5
7 P2_4 10 GPIO_20 ADC_4
8 P2_3 I0 GPIO_19 ADC_3
9 GND S -
10 Vear S -
TP5 P11 10 SWDCLK GPIO9
* 2 idmeX
Pin Default
Name Type® ) GPIO® ADC Note
Number Function
TP1 RST_N I SR | RRTFER.
EEERAERHEY  RaIBIEbE.
ZIARER LRI, (B YEd) ilEEzan
P2 P0.3 o LOG_UART TX FRAPIER LI | { ﬂE%Hﬁ?lH ﬂ?\xﬂ_’,
& . BLEsESEMEE , A LUE
HRAF N B Ok ISP &L,
TP3 P0_0@ I0
TP4 P10 10 SWDIO GPIO8 SWD &0
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INSPIRE YOUR IDEAS

(1). S F=EEIFESIH , /0 57~ GPIO 3Ii), A tREAEHLS )
(2). EREREBNRGERT MXCHIP 124HEHS | FEIEESERT , BN IR , FHNRER TR
o QC#&R : BFRHRMEHEANBNES  BTERIE
o ATE#&R : AILABAFBOKIE ATE 5S¢ , BT RIS
RAMBRERN TRRIAIEANTGZINE 3 s
& 3 RATIEERSEE

P L ART_TX P2_7 ( STATUS PO_0 ( ATE
A o_?l’)ifa?llc:_sl:ate :_1 ) De_falflt state : )1 Defa_ult(state): 1
Normal 1 X 1

ISP 0 X X

ATE 1 0 0

Qc 1 1 0

(3). A& GPIO MLIREIALUBIS NERIZIRITX (PINMUX)ECERSFIINEE | SERIKRKEISIRR. E=THE
BJECETIRE
* 4 IOOMERThEE

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 [2COCLK |30 UART1 RX 55 SPI2W.CS (master only) 80 | KEY ROW 2
6 [2CO DAT |31 UART1_CTS 56 reserved 81 | KEY_ROW_3
7 I2C1CLK |32 UART1 RTS 57 reserved 82 | KEY ROW 4
8 I2C1_ 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 SPIO_SS_N_O (slave) 70 KEY_COL_12
21 reserved 46 SPI0_CLK (slave) 71 KEY COL 13
22 reserved 47 SPIO_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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EMB1087 Z%! BLE 5.0 #JBAMIEHEEETAR

3.

3.1.

3.2.

3.3.

ASSE
BIRASEH
RBIE TR AEEELI | FTRERIERUKAMHRIR, B AREERAIEERY TR ISR S
.
® 5 EWURASH - BE
Symbol Note Min Max Unit
Vear—Vss Voltage -0.3 3.6 Vv
Vin Input voltage on any other pin Vss—0.3 Vear+0.3 \%
T{EEBEFBR
* 6 TIFSH : BEFIRER
.. Specification
Symbol Note Conditions - - -
Min. | Typical | Max. | Unit
Vaar Voltage 1.8 3 33 \Y
Ivear Power down Vear=3V 450 nA
Ivear Deep LPS Vear=3V 25 MA
Ivear RX Current Vear=3V 14.6 mA
Ivear TX Current Vpp=3.3V, TX power: 0dBm 16.9 mA
Ivear TX Current Vpp=3.3V, TX power: 4dBm 20 mA
Ivear TX Current Vpp=3.3V, TX power: 7.5dBm 23.2 mA
#= 10 4514
* 7 HFIonft
. Specification
Symbol Note Conditions - - -
Min. | Typical | Max. | Unit
ViH Input high voltage Vear=3.3V 2 33 3.6 \Y
Vi Input low voltage Vear=3.3V - 0 0.9 \Y
Vou Output high voltage Vear=3.3V 297 - 33 \Y
VoL Output low voltage Vear=3.3V 0 - 0.33 \Y
ReH, ReL Strong pull/weak pull Vear=3.3V 10/100 KOhm
Rex, R | Strong pull/weak pull (P2_0~P2_7, P5_0) | Vgar=3.3V 5/50 KOhm
Io driving capability 8 mA
I Input high current 0.1 MA
I Input low current 0.1 MA
EBRFEERABIRAE RIS 4




EMB1087 %! BLE 5.0 #JB£MIELEEHEFAR

3.4. ESD
* 8 FHEEEMIIEEE
Symbol Conditions Max Unit
HBM Test method: JESD22 +-35 kv
MM Test method: JESD22 +- 200 Y
CDM Test method: JESD22 +- 500 Y

3.5. BE

& 9 FHEENIIEEE

Symbol Ratings Max Unit
Tste Storage temperature =55 to +125 °C
Twork Ambient Operating Temperature -40 to 105 °C

3.6. SIRSE

& 10 SHIEASH

Item Specification
Operating Frequency 2.402~2.480GHz
Wireless Standard Bluetooth 5.0 core specification
Modulation Type GFSK
Data Rates 1Mbps
Antenna type One U.F.L connector for external antenna
= 11 FHRRSSH
Channel Frequency
Test item datarate CHO CH19 CH39 Unit
(2402MHz) (2440MHz) | (2480MHz)

POWER_AVERAGE@7.5dBm LE 6.0 6.2 6.5 dBm
Frequency Drift Error LE 14 25 -3.05 kHz

Carrier frequency offset and drift at NOC
|FNmax LE 29 49 4.0 kHz
|FO-Fn| LE 26 44 3.7 kHz
[F1-FO| LE 0.3 23 0.65 kHz
|Fn-F(n-5)| (n=6,7,8...k ) LE 23 33 35 kHz

Modulation characteristics
AFlavg LE 248 242 249 kHz
AF2avg LE 241 231 248 kHz
AF2av/AF1avg LE 0.97 0.95 0.99
* 12 shusksi

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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4.1.

4.1.1.

4.1.2.

RE(ER

EMB1087 5 PCB REANINERLMMHIAS | FERRITERAGDTE. A PCB REAMRAE EAIREE IPX REERR
2. AET IPX EERRERIMNBRE: , AILASRISEERISTRIERE.

PCB X&S&FI{EA
¥ PCB X&SH]
& 13 IEPCBRASH
Item Min. Typical Max. Unit
Frequency 2400 2500 MHz
Impedance 50 Q
VSWR 2
Gain <2dBi
Efficiency >54% or >-2.68dB
PCB X&FERER

EFAt&4E LAY PCB RE&RT  FEMRIREMR PCB FIHE R4, &Eikes. PCBIfL. EL. BIEAEREZES 15mm
KLk, TEFBZMBI X EFECEEREMT. ERE. TIRARECAEEMES TR,

—— RERFSERART —>|

B 3 PCBRE&R/INEEXTREE (B8 : mm)

<4+—15.00 —»

REXEHSERART
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EMB1087 %! BLE 5.0 #JB£MIELEEHEFAR
5. SERIH PCB &

5.1. B&RRIE

EMB1087 &—HE 10pin 5|f , SIHISHHREFL StEs % , SIIEEA 1.27mm,

E 4 RIE (B : mm, i22+0.1, 4ME+0.2/-0.1)

16.00
13.50 —= (=120
|
. o (~=—1 .80
I ﬁ 1.00] - e —
24,80 24,80
1.27.
' 13.73
' UK J *
1.30 1
=250 1.50 -0 0= —=13.00k=—
=2k [
5.2. EEFHRE
B SHEEFIIEEE
-
1.27
| i
14.50
k& Bk
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6. 4/

PREHH AOBRSR SR RAnER SMT Hle8lkA | BERESIERY MSL3 | iRBd Bl EE H BIEEXER
HHTHUE,

® SMTMERFEEUEE
(1) EIFERHH
(2) AOT #&Hs

(3) AR 6-8mm IR

o HUESETGRE .
(1) tExhtrEss

(2) BoggHE. MEIEEE
(3) MErEEEFE
FREHE) AORRRIERERAOT

o [HEISSTETRERE <30°C |, (B <85%RH HfiE,
o FHEENEGEEETRE.

HUMIDITY INDICATOR

EXAMINE
ITEM 50%
IF PINK

CHANGE
DESICCANT 40%
IF PINK

BREIFDEERERETMAE , NFEEMHE,
BUESEIIT

BUERE : 120°C+5°C ; BUERTA : 4 /NS ;

REREIREN 130°C ;

BRAKHTRA<36°Cf5 , BIRJLA#H1T SMT K ;

FRIREL : 1R ;

WMSRRbEEBEIE 12 \HeEIEE: | BRI THYE,

ANERIFEIASERBIY 3 NA | ZLHER SMT T2IEEItiuRiER ,FA PCB & TS #Bld 3 MNRIEREWT™E ,
SMT IR ESRETTRESEURIE. IR , FIHSRASFFRIERIE S A RGEAERERIT ;

SMT Mt R RTBXIESEHT ESD ( BREBRNER , BRERTERT ) R4F ;
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INSPIRE YOUR IDEAS

EMB1087 %! BLE 5.0 #JB£MIELEEHEFAR

6.1.

6.2.

BRI ERT SMT bR |, IEERE 250°C , EiUSRELNE 7 B TREmRERLERT ;

ATHREFIFEREER , BRI REHE 10%~mETEN. ACL&N , LABRITERH. SR, Bl

HHNEEY | Z/ERMEEFEINE/\THHEY 5-10 FETEN. AOLL.

i A= A0

o AP EEPETUARMEARDIEEFEFE ;

o HHERTAREEIIHUERTE] ;

o HHERITEEIINEIEE. IR, IR

o HhERY , MRNASEEERANEET  (RIFERERZATSRE , ERERRRSETRENEEEREM
o HHERHSIGHUETEI XY , (RIEMUETEEE |, BHIDREING , SIMEHERIR |

o WHERETRREAEIIHA) , EUUTH , RESEERFINE ;

o HUESTESR | BIFERERCHE<36CE , AREFHBEFESY , LIRRs

o RERY , FERHREBRRENGIKEESYD ;

REHHRRIEE SRS Level3, iFBFIMIES{4H&E IPC/JEDEC J-STD-020,

ROl E 2

ZINERIRHERLS | SAC305, 7Tih. ENAEAEY 2 X, BEREAEY 245°C, LITE—MHENMRR

EH%IZE.
* 14 BmEYmBRIgE
EIRIRE Z1 Z2 Z3 Z4 Z5 Z6 z7 Z8 Z9 Z10
EXIgE 135 150 170 175 180 215 250 260 247 200
TEXIRE 135 150 170 175 180 215 250 260 247 200
7 BRTREREEHE
250 _ — — 01-U5-6
R — 02-Us-
5 2001 190 [ . B N — 8;3?2
. L | e N — 0453
R [ — o S — 05-U5-2
E 100 'ﬂ,,/y* \\ .
50 / T — 08-ME
1 2 3 4 5 6 7 8 9 10

® 30°C~150°CHAFHE : 0-3°C/s , H8YEF : 1.2°C/s
e 150°C~190°CiEiEATE : 60-100 > , BABYEF : 727
o IEERE : 245°C, BuEYE : 242°C

®  220°CLALFRYRTIE] : 507> ~90 7 , BARYE : 70 7

o 217°CRANRE : -3~0°C/s, BaBYE : -2.0°C/s
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INSPIRE YOUR IDEAS

6.3. TFiEFM

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)

. Peak package body temperature: 260 °C

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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E 9 trErEE

M2{CHIP

CMIIT 1D :XXXKXXXXX

EMB1087-P [m]#;[u]
ZG7 - X2001 ﬁ'-'ﬂ'

BOF89330FC6D Eﬁ
MXCHIP: A\ E)RS#R

CMIIT ID : SRRC BUSHHRID , EARBUSIES , B XXX K&
EMB1087-P : FERELE

X2010 : &7F=FS , B : X-IJ K8, 20-47=5p , 01-5/13
4D - #8420 MAC it

i A W N

&it : BFEFHRRASFER |, L HFERSENRSE | iSLASShiE.
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iRl HESEAZSER

MRFESEHWLAT 5 | BED AL TRIESE LSRRHERRABIRAR.
UAYN:D| I

BH—Z=28R 4 : 9:00~12:00 , T4 : 13:00~18:00

BEXZHIE : +86-21-52655026

BRERME . EisThERER ST 2145 F 5 5 9 &%

HRgR : 200333

Email: sales@mxchip. com
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