£ dzSG 229 Ky daBo{ |
5FaFakKssa 2¥F% . -
OAUK Hao Cftl ak

541 - H mmT

+ SNER 2 Y
Wbz HMBitmS|F a SR

ObxAC]
T
[=].

KOGOLIYKK GG DO dzS



http://www.bluexmicro.com/

BLUEX

MICRO

Table of Contents

M DSY SNIf RSEAONIRLIGA 2 .Y ettt ¥
H (O ST BV b NN S 0 N T ¥ OO TR P
0 A @ I 1000 T TP T
o®dM. - HTMINICb oH LAY A t I Ol8ATK ®&f Inad.KY....E..0..Y.Y..D..T
0 PHLW WSTFf 206 reCASYWIISINMBITIANISS. ..o y
0 ®o! LILK A OF (A2 QANDAZA L oo, ¢
3.3.1 DSY SN}t F LILKE.AQLGAAZ2Y...OANDAZA G ¢
3.3.2 {AyEEYB 6AGK 5/ k5/ . dzOgB.NY | @& AE.D.6.£.85Zme -
333 BATFSNBYUGALIT 6AGK 5/ k5/ . dzOJ.SNI.L.GL AMM
334 { Ay B BAKGK/ . dzO1 SNJI Lt R.f ¥ @AISED. ¢t .M w
3.3.5 BATFSNBYUGAIT 6AGK 5/ k5/ . dzOJ.S.NJ.L.2.L. AM o
n [ RAGSY 2SS NIIAS oottt en e eaaas MO
ndemM9f SOGNRYAO .. L.KENEOGLSNAALAOA ., MO
4.1.1 16az2ftdziS YI EAY.AZY. . .NEGAY. DA e, M O
4.1.2 wSO2YYSYRSR hLISNL.AAY.R. ..L.2Y.RALAZY.A......;MN
413 Wl RA2 CNERIj B POBNR A DA OE oo, M
MAOH. £ 207 RAL TN Y ettt e et e e e ae e aneas M
IR XX =N TSRS o I S0 © i - TR M P
NONCAZY OO A 2.0 . X 2 RS et MYy
NOp{ 8a0S8SY 02 20.. . 880.025Y.0.5 e M ¢p
MOCE 2 G SN R2.Y A ettt s e et e et te st e e ene e e etensateeeeseeeeanas H N
P dz8 F NDKAGS.QUAZNE ... H N
c P RRNB & A Y LILIA Y Tttt HC
T L R @uZE ettt ettt ettt ettt ettt ettt eea, HT
y OSSP H
Yy OMDSY SNIF £ RSEONRALILA 2. it H®
® I 1 OKS O2.).0NBEL.SNI et on
DPPMCSF G dZNB .. [ A Bttt on
M N1 T SR on
MADOM DSYSNIf RSAONALIGAZ Y e on
M M ET T USSR oM
MM®OM  CSTE G dZNB. . A A et QM
H
o . f daSAONR St SOy RRAE@AE MIATIIKG A wSASNBSRO

(@]

(@]



BLUE A HBMTIF AKSS
M H T S O a0 - T U0 T VTR oM

MH®OM  CSEF GdzNB. . A At QM
M O O T TR 5 A 0 7 = OO O H

MO @M  CSI G dzNB.. L A A, QH
M N TP PP PP P PP PPPPPPPPPPPIRY 00

MN OM  CSE 0 dzNB... L A A Qo
M Pp t 2SN Y VL TS Y Syl 00
M C 551 . dzO1 L2 BESNILSINI oo on
MT S T 4 PP on
MYy oHal Tl / NRAGLL..hAQOALL A2 NI e op
M oHall W/ haOAL L LA 2Nl op
H N OHYI T W/ o h&OA L L L .2 0N e op
HM L [ RPN oc

o s 2 oo A e A
'o . f daSA-ONR St SOYRRRAEGAE AWAIAKGEA wSASNIISROD



-, 7 A~

K .- HBMTIF AKSS

W
i
I

U
i C

A

1 DSY SRNFEONR LIG A 2Y

CKS . - HnMTRXAIL OPy¥yd3YAy3a Ly | LILXAOLFIGAZ2Y LINRPOSaaz
YIEYEFISYSyYylh dzyAdX RAIAGEE FYyR FylFf23 LISNARKSNER A p k)
FYR N}YRA2 GNIYyaOSAISND

I WmAG aXa AYyOiSaINIXYGSR Ay . -wunmt F2N .[9 fAy]l flF&SN
FyFf23 LISNALKSNIf AYyOGSNFFOSa | NB 2LIAYET §B/RF 2] N hSaEdi
t 26 SN al yIFI ASYSUKA LIV /5 /oNDiISRGR ydi2NIGSdza wS 3 dz2lgi 2DNMENNIBN.
O2yadzYLIiA2Y F2NJ . -HOMTO®

(0p))
(003
®ca

o . f daSh- ONE YRR REGASE WATIAKGa wSaSNBSRO



CRO

NZE

CSIHuUdzNB f Aad

A Complies with Bluetooth 5.0 with IM /2M A Digital Interfaces

bps data rates. 7 Up to11GPIOs
1 1 Internal QuaeSPI Flash interface
A Radio Transceiver 1 1 General SPI interface
1 -93 dBm RX sensitivity at 1Mbps mode E Support both SPIM / SPIS Mode
1 -90 dBm RX sensitivity at 2Mbps mode 1 2 UART- Flow control up to 1Mbps and
1 RF outputpower levels:-20dBm, 0dBm supports all the baud rate under 1Mbps,
3dBmand 8dBm IRDA is supported
9 50dB RSSI dynamic range 1 2 IIC- Master/ Slave programmable and
speed up to 1Mbps
A Supply Current 7 2 Timers and 1 Watetiog Timer

1 4.3mA in RX and 4.4mA in TX with On Chip 1 5 PWM Outputs
DCDC Converter@4.3V
1 5.5mA in RX and 5.7mA in TX with On Chip& Integrated 32bit MCU

DCDC Converter@3.3V 1 Clock frequency: 16MH32MHz( Major) ,
48MHz, 64MHz, 80MHz and 96M{HMax)
A Ultralow Current Mode 1 CPU Benchmarking : 2.07 Coremark / MHz
9 Sleep current 2.5uA ~6uA SRAM ( 1&B 1 SWD debug interface
~ 208KB) retention 1 AHB/ APB bus matrix with speed up to
1 Average current: 20uA during 1.28 sec 96MHz

cycle time (Active / Sleep
Notice: Active( Broadcasting ADY/ Sleep A Memories

( 208KBSRAM retention ) 1 128KBROM (Boot ROM and BLE stack
1 256 KB Flash
A Analog Interfaces 1 208KBSRAM
9 1 Battery monitoring function from 5.5V to E Composed 06 pages of 32KBnd 1
2.0V page of 16KB, with retention
1 1External cnnel of ADCENOB-=10) with capability
average capability ( Oversampling up to E Each 3KBcan be set into retention
ENOB-=12) state separately and exchange
1 Temperature sensor from03 to 1253 memory for BLE connection data

E 16KBof 4 waycache controller for
external SPI flash which enable CPU
run on the external SPI flash, this
16KB cache can be also used as
system SRAM when cache is disabled
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A Power Management A Package
1 2.35.0V power input 1 QFNB2(4 X4 mm?)
9 One 1.2V Integrated DCDC buck converter
1 One 1.8V LDO thi 40mA output A Operating Temperature
f Two 3.3V LDO with 50mA & 25mA output f -253 to 833
each

A Cryptographic Engine
i ECC
1 AESL28
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31 .- HTMMCb oOH LIAYEA t | OPATH &t InA K'Y
Pin ‘ Symbol Type Description ‘ Pin Symbol Type ‘ Description
1 P03 DIO spim0_cs0/SPIS_CS/FUNC_IO01/GPIO( 18 P22 DIO FUNC_I020/GP1022
2 P04 DIO spimO_clk/SPIS_CLK/FUNC_IO02/GPIO( 19 P23 DIO FUNC_1021/GP1023
3 P05 DIO | spim0_miso/SPIS_MISO/FUNC_IO03/GPI( 20 VDD_3V_2 PO Supply to external 3.3V
4 P06 DIO spim0_mosi/FUNC_IO04/GP1006 21 | VDD_BAT_2 PI Guard ring power supply
5 P16 DIO FUNC_l014/GPI1016 22 VDD_VCO PI VCO power supply
6 P12 DIO FUNC_IO10/GPI012 23 LOOP_C AlO PLL loop filter external capacitor.
P13 DIO FUNC_I011/GPI013 24 VDD_CP PI PLL power supply
8 VDD_3V_1 PO Supply to external 3.3V 25 VDD_RF1 PI RF powersupply
9 VDD_1V8 PO Supply to external 1.8V 26 RF_P AlO RF input/output
10 VDD_DIG PI Digital circuit power supply 27 RF_N AlO RF input/output
11 VDD_1V2 PO DC/DC Converter output 28 VDD_A PI Power supply for an analog circuit
12 VDD_BAT PI Battery supply voltage 29 | VDD_BAT_1 PI ADC power supply
13 Ext Reset DI Pull low internally. High active. 30 P30 Al ADC Input Channel 0
14 P00 DIO swck/GP1000 31 XTAL32M_P Al 32 MHz Crystal input (+)
15 P01 DIO swd/GPIO01 32 | XTAL32M_N Al 32 MHzCrystal input §)
16 VDD_CPU PO VDD_CPU output Backside GND plane. Must be
IC Ground pad GND
17 VDD_AWO PO VDD_AWO output connected to the GND.

NOTE:

Al: analog input AO: analog output AlO: analog input/output DI: digital input DIO: digital input/output PI: power input PO: power output
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PKG CODE

VQFN

SYMBOLS

MIN.

NOM. [ MAX. | UNIT

A

0.80

0.85 0.90

Al

0.00

0.02 0.05

A3

0.203 REF

0.

i
w

‘ 0.20 | 0.25

4.00 BSC

4.00 BSC

0.40 BSC

0.20

mm

Lead Frame
PAD SIZE

114 X 11* MIL

SYMBOLS

MIN.

NOM. [ MAX.

UNIT

D2

2.65

2.70 2.75

E2

2.65

2.70 2.75

L

0.35

0.40 0.45

mm
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3000

2800 L

2600

2400
2200 |

2000 \

1800

G 1600

&
5 1400
1200

1000 \

60.0 \\
/
P B
200-— eSS
00 g_:lm
-1.08 -083 -0.38 0.33-0.08 0.17 042 067 052 117 142 167 192 217 242 267 292 317 342 367 302 417 442 407 492 517 542 567 592 6.17 643 !IS
Ave Ramp up rate(T) Holding Time Peak Temp. Liquidus Tezeup. Tirne Above Temp. Ave Cooling vate(T) Result "’
Boundary 217.00-260.00 C 15000-20000C | e 21700C 25500 C 260.00-217.00 C
Range 0.00-300 60.00-120.00 260.00-265.00 60.00-150.00 30.00-40.00 6.00-0.00
(Cisec) (s20) ©) (sec) (sec) (Clsec)
sensorl 063 50,00 26090 101.00 3000 187
s
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33 ! LILX AOFGA2Y OANDdz

331 DSYIKNJI LILIX AOF GA2Yy OANDdzA

VDD _3V_2 H
4 ! C
T 0.5pF
A | L1
T 1wF H RE N e,
1 82nH
RST PAD | Al
! | o
<R3 1 cr2 L3 ?
iy i CoanH I ' A ;
= \ 4 ul
19pF
| g Ll L('ﬁ 1
= | 8 NC NC
= ' RF P |
I
).SpF = = =
L4 > b ) b
SR e A AT
s T . 8.2nH
| DCDC_OUT ! XTAL3IIM P - ;
' T b X1 R o] _._|“ [1+
Dol xmnamp  afads XTALIZM N = S
. | iy ' i =] =) = 0.1uF
/Db bIG b 1M I ! | 2EE | B b
5 " | ci3 L cu4 ) )
VDD Veo P 0 20pF ! a e
i ! ]
DD PLL I i S ELE SRS
—_— o H z89 2§="%¢
= = = = ' 2 vin pufo2tVDD_PLL cio
T coon e[ 2 LOOF C | I
' hay VDD VOO 470pF
.......................................................... - VDD BAT ('Ll“ I
R |\- DD 3V 2 2.2uF
P22 ciz
it ' VDD _AWO ‘ ||,
H < -
- - VDD BAT ! z§s%2 £ 10nF
VDD _3V A A PO 3V F 4
VY
NC NC [ =
: cis
a (= | | oo tve
2 2uF 2 2uF [ 4.TuF . o
| DD CPL |
H

E
0.1uF
DCDC_OUT sl )
10uH cis| =Ly

*19 = 100pE
2k 0.1uf i

-
1l
]

R4 RS
A A V|
DCDE_OL ||—.‘,--.;-‘V,%;-,‘f-.?—|\ DD_3v_2
NC

Voltage option for VDD_RF(3V o
A / ANDdzA & CSI (dzNB
Component . RF CKT. Structure
Standard: 26 PCS 1Mbps: -93 dBm
+8 dBm(Max.) LXT - free Differential
Option : Add 2 PCS 2Mbps: -90 dBm
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332 { AViHY B S6AGK 5/ k5/3¢ . dzOORBNYAt@O AL | G

L1 YV
==
S S e A R S RN R N e e |
X1 ' 7 1.2pF
XTAL32M P 1nds XTRLOM N | L2
ur
32M i 3M P 2nH
C1 Cc2 XTAL32M N & '~ C3
T 15eF 15pF |”— =]« = I [1 =
i 2188 I8 0.1uF
! [N =g g -4 4
L i S i P o P P P o
= = = i = |RIRIENRE v Bx2a7
————————————————— - 3 z & :\
¥ g
5 > ; c4
T R o4 T
P05 s / ] '2 VDD VCO b
pos__ 4. BL Ut s 51 VDD BAT =
P16 S VDD 3V 2 :
Pl_ RTTR QI VoDV 2p=tT—rs 1C6 ||
\,Rl RT_1O % g P2 o,
< 100K \l)l) VI 4 ST 7__VDD AWO |
- g 10nF
S . FR—
I = | DCDC_OUT
: T ‘i
I . /DD _DIG
m; c10 1
VDD_CPL \ : /DbVES
L3 ' ‘ 1
~ 0.1uF '
DCDC OUT K~ luk ' VDD PLL
10uH '
cil c12 c13 i ¢bDA 000
22uF | = |
0.1uF 100pF s i /DD _RF1

A | A NBSdzN#z

Component

RF CKT. Structure

1Mbps: -90 dBm
18 PCS -3 dBm(Max.) LXT- free Single-End
2Mbps: -86 dBm

o . f daSAONR St EOYRRREGAE WAIIKKGAa wSaSNIDSRO



E‘\

BlU
MICRO

~ Ve

333 5AFFSNBYGA

t

GAGK 5/ k5/

HBMTIF aKSS

dzO1 SNJ |

da
T 0.5pF
RF N ETIN
---------------------------------- 8.2nH far]
i X1 L2
| TAL3IM P TAT32M 6.20H
xmuoge [l agisom N 3 3.9pF
! ‘ 12m RF P I
: c4 Cs .
2_ 0.5pF
i 15pF 15pF L3 ¥ i
| Q| e
] XTAL3I2M P - =
' RIALIM P .
] — — — XTAL3ZM N e E Ch ||.
' = = =
[=] =] o 2
__________________ - '|”_ ,\?.C: =] 0.1yF
al=|= >
| il =| 2| 2| | 2] i
] I D]t o o v o e U1 Bx2417
/c a
23!
i c7
P03 ) 24 VDD PLL
P04 = YRS TOOP C I——_—|II
= Loor_c 2 = 470pF
5 i) . 1322_vbD veo .
PO6__ 4 BLUEZL 51 vop Bar |—|I
e Bt 3 : 2 2uF
T =0 BX2417 QFN32  ¥oD3v ;11:1) V32 T 2 2F A
] = — M2 P e — I
ok VBp v AW Ty zar 1"
> VDD 3V 1 — VDD AWO C9 ||.
| . ‘—|
\ il 10nF
2 ’u[— g
Y i
= = ) i DCDC_OUT
S VDD 1V |ofolt ' C ¢
] g |
= cn i . )
e glg lvop cpy : 4YDD DIG
e i
pcoc outhE | 0.1uF i 1l vop veo
o — i ] vop P
c12 c13 cla '
L ' .
22 ). 1uF 100pF = ] L vbp a
i VDD_RF1

A | A NBdzxi&zNB

' VDD_IV2
]

ANT

DCDCOUT
= '

RF CKT. Structure

Component

1Mbps: -93 dBm

22 PCS +2 dBm(Max.) Option Differential
2Mbps: -90 dBm
M M
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334 (AYBYBAGKKS/ . dzO1RBNJ kBRA &I &0 S

m | ANT
XTALIM P 1[p]s XTRLIM N .
ur i
32M '
ci e | {
[~ 15pF T 15pF 1y 1 2pF
el Y ¥
2
XTAL32M P 20H
— — = XTAL3TS o | |II i

0.1uF

25 VDD RF1

DCDC_OUT

C12

T~ 100pF

| 2z ) ) dvpD DIG
% Lt moufel VDDEL oy
Ira70pF |1 VDD VCO
05 - / 522 vbD veo 470pF ¢4-VDD VCO
06 BLUEZN . 121 vpD Bar G5 |||_ VDD PLL
16 o Ay GessssE 0. VDDSV-2 e | b
BX241 )FN32 VDD_3V._2 2.2uF
P12 1 B - 9 P23 ' VDD A
3 8 P22 | e
2 - ; = |
vooswo|_17_VDD_AWO C } I T
" 10nF § RN :
E [}
o j ,,,,,,,,,,,,,,,,,,
-]
! VDD 3V 1
Tuf 9 i 4vDD3V2
=| Lvbp cpu I |
% - (- -4 | :
DCDC_OUT S~ 0.1uF ; l VDD RFI
10uH : g
C10 cil : = E(l :
22 b L. : [ 2.2uF
= i

22uF

0.1uF|

A | A NISdzKi&zNB
RF CKT. Structure

Component

1Mbps: -90 dBm

17 PCS +4 dBm(Max.) LXT- free Single-End

2Mbps: -86 dBm
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335 GATTFSHEER KB T

dzO 1 3 NJ

Lliel
- =T 0.5pF
X1
XTAL32) P ILIU} 3 XTAL32M N RF N Ll
l 2M i 8.2nH ;
o4 cs c2
== =1 anE ' (L2
15pF 15pF ' bt b —
! & 6.20H ’
1 5 3 3.9pF
RE P |
= = = 0.5pF
,,,,,,,,,,,,,,,,,,, A
8.2nH
XTAL32M P j e
3. = 6 )
3|« . i
ala 0.1uF
3 WPt (-7
3 24 VDD PLL |
2 23 LOOP C — —1 I
==
P05 2 VDD VCO Il70pF
4 1__VDD BAT cs ) II'
Pl6 0 VDD 3V 2
P12 UART TX 6], \ 9 P23
sy
PI3 UART RX 7|, 3 P2 clo
VDDV 1 _ & e T o0 xwol17__VDD_AWO | IIs
l()Ul\ - N I L
\_ Biii B v 10nF
VDD 1V8 ||
ci2
VDD CPU I
pepe out B

| —_
|
0.1uF
‘15

10uH
C13 Cl4 | ¢
100pF

€
“22ug 0.1uF

A | A NBdzxi&zNB

H eM Tl |

It GRAYEILEED S

Al

| DCDC_OUT

VDD DIG
Ll vpp veco

VDD PLL

VDD A

VDD 3V 1

4 VDD 3V 2

VDD RF1

Component

1Mbps: -93 dBm
21 PCS +8 dBm(Max.)

2Mbps: -90 dBm

Option

RF CKT. Structure

Differential

Vd

4 1

419f SOGNRBYAOI [ KT

411 ) 642t dzil S NY IRy EdzY

6SY 20SNIDASS

B N T

Storage temperature +120
Voltage applied to inputs -0.5 +5.5 Y
MO
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aKSsSs



P/%‘ FEJ:_)\ . -HmBMTIF aKSS

412 wSO2YYSYRSR hLISNIGAY3T [/ 2YRAOAZY

B N 7 T T

Ambient Operating Temperature +85
Supply Voltage for VDD_BAT 2.3 4.3 5.0 \%
Logical high input voltage (for DI type pins) 0.85 x VDD_IO" VDD_IO \Y
Logical low input voltage (for DI type pins) 0 0.2 xVDD_IO \%

bote: VDD_IO is programmable as 3.3V or 1.8V individually.

Ve ~ Ve ~

413 wl RA2 CNXBIljdzSyoOe [/ KIFINFOUSNRAGAO&

TA=25" ,VDD =4.3V, Frequency=2.440 GHz

Parameter Condition
At 1 Mbps RX Mode, 37Byte payload length, BER<0.1%. -93 dBm
Receiver Sensitivity

At 2 Mbps RX Mode, 37Byte payload length, BER<0.1% -90 dBm
Maximum RF Output Power at 0 dBm setting ( Comply with

-4 -2 0 dBm
Power Class 3 in Bluetooth Low Energy 5.0 )

Transmitter Output Power

Maximum RF Output Power at 8 dBm setting ( Comply with

5 6.5 8 dBm
Power Class 1.5 in Bluetooth Low Energy 5.0 )
Receiver with integrated DC/DC Converter 4.3 mA
0 dBm Transmitter with integrated DC/DC Converter 4.4 mA
8 dBm Transmitter with integrated DC/DC Converter 26 mA

Sleep with SRAM ( 16KB ~ 208KB ) retention, 32.768KHz
Current Consumption 2.5 6 UA
Crystal Clock

Average current during 1.28 sec active (brofasting ADV)

18 UA
/sleep ( SRAM 208 KBretention ) cycle time
CPU Standby with 16MHz Clock running 15 mA
42 . £ 201 RAIFINI Y
¢tKS 0f201 RAFANIY 2F . -HnmMT Ad aK2gy o0St2g0

MR ARG AWMATIKGE wSaSNBSRO
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3.3V LDO
RC 0sc | Rc osc | 96MHz —
— 1.8V LDO 39M 39K
SRAM
A———
208KB
ROM
128KB
$
CACHE | e I I
ECC | o UARTO/1 PMU TIMER | WDT
SPIMO
. RTC SYS ADC
O.SP| A— PWM WIC CTRL CTRL
GPIO
SPIS
~
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peripheral

apb3
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_ [reserved | 0x20122000] 0x2012FFF 56kB |
timer 0x20130000 0x20130FFF 4kB
wdt 0x20131000 0x20131FFF 4kB
sysc_bus 0x20132000 0x20132FFF 4kB
apb0| bus_ptch 0x20133000 0x20133FFF 4kB
ecc 0x20134000 0x20134FFF 4kB
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P Sysc_awo 0x20201000 0x20201FFF 4kB
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