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A Complies with Bluetooth 5.0 with 1M /2M A Digital Interfaces

bps data rates. 1 Up to 14 GPIOs
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 RXensitivity at 2Mbps mode 1 2 UART- Flow control up to 1Mbps and
1 RF output power 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 ChipA Integrated 32bit MCU

DCDC Gwerter@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
1 Notice: Active ( Broadcasting ADY/ Sleep A Memories
( 208KBSRAM retention ) 1 128KBROM [BootROM and BLE stapk
1 512 KB Flash
A Analog Interfaces 1 208 KBSRAM
1 1 Battery monioring function from 5.5V to E Composed of 6 pages of RBand 1
2.0V page of 1&B , with retention
1 2 External channel of ADC (ENOB = 10 ) with capability
average capability ( Oversampling up to E Each 3KBcan be set into retention
ENOB =12) state separately and exchange
9 Temperature sensor frort0¢ to 125, memory for BLE connection data

E 16KBof 4 way cache 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 isa

u»
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Power Management

1 2.35.0V power input

9 One 1.2V Integrated DCDC buck converter

9 One 1.8V LDO with 40mA output

9 Two 3.3V LDO with 50mA & 25mA output
each

A Cryptographidengine
i ECC
1 AESL28

(0p))
(003
®cO
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Package
 QFN4Q(5 X 5 mm)

Operating Temperature
1 -253 to 853
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Pin ‘ Symbol Type Description ‘ Pin Symbol Type Description

1 P02 DIO FUNC_IO02/GPI002 22 VDD_AWO PO VDD_AWO output

2 P03 DIO spim0_cs0/SPIS_CS/FUNC_IO01/GPIOQ 23 P22 DIO FUNC_1020/GP1022

3 P04 DIO spim0_clk/SPIS_CLK/FUNC_IO02/GPIO( 24 P23 DIO FUNC_1021/GP1023

4 P05 DIO spim0_miso/SPIS_MISO/FUNC_IO03/GPIO0 25 XTAL32K_P Al 32.768 kHz Crystal input (+)

5 P06 DIO spim0_mosi/SPIS_MOSI/FUNC_IO04/GPIO0 26 XTAL32K_N Al 32.768 kHz Crystal input)(

6 P15 DIO FUNC_IO13/GPIO15 27 VDD_3V_2 PO Supply to external 3.3V

7 P16 DIO FUNC_I014/GPI1016 28 VDD_BAT_2 PI Guard ring power supply

8 P17 DIO FUNC_IO15/GPIO17 29 VDD_VCO PI VCO power supply

9 P12 DIO FUNC_IO10/GPI012 30 LOOP_C AlO PLL loop filter external capacitor.

10 P13 DIO FUNC_I011/GPI013 31 VDD_CP PI PLL power supply

11 VDD_SRAM PO VDD_SRAM output 32 VDD_RF1 Pl RF power supply

12 VDD _3V_1 PO Supply to external 3.3V 33 RF_P AlO RF input/output

13 VDD_1V8 PO Supply to external 1.8V 34 RF_N AlO RF input/output

14 VDD_DIG PI Digital circuit power supply 35 VDD_A PI Power supply for an analog circuit

15 GND_D GND Ground fordigital circuit 36 VDD_BAT_1 PI ADC power supply

16 VDD_1V2 PO DC/DC Converter output 37 P30 Al ADC Input Channel 0

17 VDD_BAT PI Battery supply voltage 38 P34 Al ADC Input Channel 4

18 Ext Reset DI Pull low internally. High active. 39 XTAL32M_P Al 32 MHz Crystal input (+)

19 P00 DIO swck/GP1000 40 XTAL32M_N Al 32 MHz Crystal input)

20 P01 DIO swd/GPIO01 Backside GND plane. Must be
IC Ground pad GND

21 VDD_CPU PO VDD_CPU 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

—

A 1% A =
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PKG CODE VQFN
SYMBOLS | MIN. | NOM. | max. | uniT
A 080 | 0.85 | 0.90
Al 0.00 | 0.02 | 0.05
A3 0.203 REF
B 015 ] 0.20 | 0.25
mm
D 5.00 BSC
E 5.00 BSC
e 0.40 BSC
K &m] - |-
L':;dDF;?Z?B 153 X 15* MIL
SYMBOLS | MIN. | NOM. | MAX. | UNIT
D2 325 | 330 | 3.35
E2 325 | 330 | 335 | mm
L 035 | 04 | 04s
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-108-0

82 0.58 033008 0.

7 0.

2 067 092 117 142

167 1.

42 267 292 3.

7 3.

2 3

2

92 4.

7 442 4

7 4!

2 517 542 567 592 617 6.

s Gy

Ave Rarap up rate{T)

Helding Time

Liquidus Termp.

Tirae Above Temp.

Ave Cooling vate(T)

217.00-260.00 C

150.00-200.00 C

217.00C

25500C

260.00-217.00C

0.00-2.00
(Cisec)

60,00-120.00
(sec)

60.00-15000
(ee<)

30,00-40,00
(o)

6.00-000
{Cleee)

sensorl

063

50,00

101.00

30,00
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8.2nH . Al
VDD 3V 3 v =]
E (L2 -
I F6nE —| %i‘n
c2 — cs 3.9pF ;
= ! . OUT ! DD RF P l I
: | ! DD I
BST PAD | : T E— ] . LipF
P 1 S — (L3
<Rl = - 8.20H =
< 100%R. 1 3 2 o . N
—- 1002 DD Voo ST VDDRE]  ClopieF ),
_|__ VDD cp =
RESET g

A

Component . RF CKT. Structure
Standard: 30PCS 1Mbps: -93 dBm
+8 dBm(Max.) Option Differential
Option : Add1 PCS 2Mbps: -90 dBm
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E‘\
CRO

ANT
Ll Y
|
|
1.2pF
X1_32M > =
XTAL3ZM N T TE] XTAL32M P ~
o I 20H
| C15 C16 Za C10|| 1000F
AARE: T 1spF b2 2 N B I~ | i
= A Sl JECVDDicE
L = L <8
= S = >
= slalelfelole ool
= ;B8 Ul RF04 =
9 ZEIE-<zeze
:» Z25 <8k o a ciyf
a8 a«f 8 =
& 4z as a5 470pF,
S << 8 >
== a
e P02 CE Loop_¢ 32
3 3 9 VDD VCO
o P03 VDD_VCO 195z T
S e VDD_BAT 2 <55 VDD 3V 2
o< POS 3 - 3v2
e XTAL32! =X
P1S 5
I mBLUt//7M;~«pL
<A [35)
12 P17 P2 [ 2
J 2 e P2 VDD_AWO = i
Sk P13 VDD_CPU —=
<T100kR |
cg | _lcx e
= 100nF] 100F |2 2uF
ERARANE = = =
9
VDD SARM A
VDD 3V 1 DCDC_OUT
VDD _1V§
VDD DIG | vop A
2 VDD CP
DCDC_OUT A~ | [E 4
s dH G VDD _VCO
VDD BAT 2 L
. W :
c21 s |c 24 ©26 c27 4_VDD DIC
00nF |2.2uF |4 22uF 10uF 100pF VDD _RFI
= e e = e VDD_1V2_DCDCOUT

/ A NTSdzN &z

Component

18 PCS

-2 dBm(Max.)

1Mbps: -90 dBm
2Mbps: -86 dBm

LXT - free

wCshH G

RF CKT. Structure

Single-End
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333 5AFFSNBYGAlIt 6AGK 5/ k5/ . dzO1 SNJ

c1
=T 0.5pF
X1 32M
. K132V RE N o
XTAL32M N Grd '( \num P e i
l ilt 8.2nH <
c3
cis ‘ cl6 ¢ 62an +—
15pF 15pF i
cs 3.9pF
RF P |
P e — I E—
= = = 0.5pF
CL3
¢ 8:20H DCDC_OUT
VDD _RE C10]| 100nF I Gienia
VDD _CF VDDYCE
.|| VDD VCO
b I o Ul RFO4 = VDD DIG
ERAT, % VDD RF1
) ZEFRESES L_VDD RFT
& ==z 2o C12]
| ag Py B \ Y DCD T
=} a9 = I~ o VDD _1V2 DCDCOUT
z 34 4 as 470p :
& =g 2 > |
Fo2 P02 7S g Loop_c 32
03 b 9 VDD VCO
PO+ P“’ YDDINGD 58 VDD BAT
= VDD_BAT 2 [<5=
3 VDD _3V_2 e
— NTAL32K N 1=
- H~B!_UI: / ) e
7 m7 P,, v LXT CKT. (Option)
P12 UART TX % VDD _AWO o -
3 T Too P12 VDD_AWO —57 VDD CPL (1)LXT_On: Recommended for <BLE always connected>
<R3 PI3 - VDD_CPU = ¢
< 100kR = (2)LXT_Free: Recommended for <BLE auto disconnect>
g2 ciol _lew jen
Qg 100 T TonF [2.24F
3 ea
= >> Z) =l
— e — | Fd
—|eien = S - 5 F
VDD SARM | X2 Gl
VDD 3V _1 10k
SWDIO POl 32.768k
VDD _DIG o SWCLKPOO R2 , 10MR
< A%
DCDC OUT v | |5
LS 1uH [ _| a7 _| cis
VDD BAT < 18pF 18pF
[c2a [ c26 c27
22uF [ 10uF =T~ 100pF i o |18

A | A NBdzxi&zNB

Component

RF CKT. Structure

Standard: 26 PCS 1Mbps: -93 dBm

+2 dBm(Max.) Option Differential
Option : Reduce 4PCS 2Mbps: -90 dBm
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334 (AYBYBAGKKS/ . dzO1RBNJ kBRA &I &0 S

L1 ?
\L 32M ; i
xmuzil N HImnE XTAL32M P 12pF I‘
cls Cl6 =
= . L4
15pF 15pF =%
| 2nH
= = = C10]| 100nF
: +—= 1
: | vopce
< =g VDD 3V_I
= " ——
fl 1 P 1 > - _
L voD 3v 2
= I O 1 e e e .
= F o ||| Ul RFO4 = | vDD_RF1
[=] ZeIg <2
2 g koo el ks .
S g Eger 55,
z 44 A= e atopF| o
<] p_:;— 2 -
=] > - [ 30
LOOP_C ==
VDD V30 |22 VDD VCO =
VDD BAT > 28 VDD _BAT
VDD 3V 2 g VDD 3V 2
NTALR2ZK N 52—
mwB U [x‘l',\LuK_r‘ %( m
P16 P33 e — -
i v e P22 DCDC_OUT
P12 UART TX RFO4_SIP QFN40 r = | meE VDD _AWO
P13 UART RXI Pz o VDD_AWO 157 VDD _CPU
<R3 P13 - VDD_CPU L vDD A
fl’wmkﬁ 2Tz ok —
grsz ><0 c1o 20 L VDD cp
(o o L
= E88B82885s3 iy 10nF | voD veo
a0 add
==l VDD DIG
=|ci|en ||| x|z = =
VDD SARM . .
VDD 3V 1 VDD_1V2_DCDCOUT
VDD _IVS SWDIO P01
VDD _DIG _SWC| KP00
=
DCDC OUT =
10uH |5
\ D BAT =
C21 c23 24 ﬁ c27
00nF 4.7uH 220F | 1ouF 100pF

A | A NBdzxi&zNB

Component . . RF CKT. Structure

1Mbps: -90 dBm
17 PCS +4 dBm(Max.) LXT- free Single-End
2Mbps: -86 dBm

M O
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335 GATTFSHB A KB dzO1 B NJ lt SR EIbED S

1
0.5pF
RF N L
— ANT
82nH
X1 32M CLa 1
XTALI2M N Mk XTAL32M P C 6.2nH —{
il C
cs 3.9pF
5 RF P I
CL L Cl6 I = VDD_3V_1 DCDE_OUT
15pF 15pF 0.5F P—
o $YRRVI VDD A
8.2nH L
= = = { VDD _RF1 LG
Ze €10 100nF |I —
: 2 voo cr Lz 4_von veo
= vbp cr =1 ouF
=] VDD DIG
.|| =
= ey Ul RF04 = =
T VDD _1V2_DCDCOUT
a Zogm—<ZE = - -
= BB OSAED i
& ZET E - cia
2 53 Ie g¢ 470pF]
g8 zZz 3§ > !
2 <
E::; o - - Loor ¢ VDD VCO
Poa_1o] P02 S L) VDD BAT
P05 4 <
l‘:‘l“ LXT CKT. (Option)
) e -
Fie_ 1] (LXT_On: Recommended for <BLE always connected>
PI7 2 = 5 .
P12 e, VDD AWO (2)LXT_Free: Recommended for <BLE auto disconnect>
3 o — =
PI3UART RX1 VDD _CPU
<R3
< 100kR |
c19 20 Z :
1000F 10nF ] 4
= 3 Z
= =
== = x2 &
1ML
1ur
VDD SARM 32768k
VDD 3V 1 R2 , ,10MR
VDD _1V8 SWDIO P01
VDD _DIG SWCLKPOO o) &0
= T 18pF =T 18pF
DCDC OUT_~—v | |5
Ls 10uH |5
\[)[) BAT " 2|
cu c27 = =
2uF "M T 100pF

A | A NBdzxi&zNB

Component

Standard: 25 PCS

+8 dBm(Max.)

Option : 4 Reduce PCS

1Mbps: -93 dBm
Option
2Mbps: -90 dBm

RF CKT. Structure

Differential

4 1

419t SOGNRYAOI §

4,11 |
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G4SN
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A Oa

2t dziS YFEAYdzY N} GAy3a

B N T

Storage temperature

+120

Voltage applied to inputs

-0.5

+5.5
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412 wSO2YYSYRSR/ 2YyBNI h2y &

B A T T

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

bote: VDD_|O is programmable as 3.3V or 1.8V individually.

Ve ~ Ve ~

413 wl RA2 CNXKIljdz2Syoe [/ KIFN}OUGSNRAGAO

Q¢

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 (broadcasting ADV)
18 UA

/sleep ( SRAM 208 KBretention ) cycle time

CPU Standby with 16MHz Clock running 15 mA

42 . £ 201 RAIFINI Y

¢tKS 0f201 RAIFINISE 240 wWCnn A& aKz2gy

(RR ARG AMATIKGE wSaSNBSRO
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DCDC XTAL XTAL
CMO+ | —
32M 32K PLL

3.3V LDO 96MHz | ADC | ‘ POR |

RCOSC | RCOSC
~ 1.8V LDO 32M 32K

ol PN UARTO/ L PMU TIMER | wDT
SPIMO
= e a. | emi
P WIC
GPIO
SPIS
~
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