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N32WB452xE F2 A

N32WB452 R51,Z 5T 32 if. ARM Cortex-M4F + Cortex-M0 X{ 4 #% ¥} BLES.0 MCU &/, TX/RX T3t
3.5mA, RHEIIE+3dBm, B REUE-94dBm, T 144MHz, ZHRF RIZHEF DSP 84, HWE 512KB
Flash, 144KB SRAM, % 7xU(S)ART, 4xI2C, 3xSPI, 2xCAN 2.0B, 1x USB 2.0 FS Device, 1xSDIO,
B iEEO, 2x12bit SMsps ADC, 2x1Msps 12bit DAC, B 35 FE &R g 5] %

KRB

® BLE5.0
— 2.4 GHz Uk, 3C#F BLES.O
— YOI R BU% (-94dBm@BLE)
— WRRRIR LTI, HOKAA+3dBm
— M E Balun/ILED /2%
— BlTh#E: 3.5mA@3.0V (DCDC)
— RETIIFE: 3.6mA@3.0V/0 dBm ( DCDC)
® A CPU
— 3217 ARM Cortex-M4 + Cortex-MO X P #% 42, FH A 32bit ARM Cortex-MO 1 Ay Ak B 384 FH A0 5 BLES.0 Hf 47 i # A1
WO, L A ER LS ARM Cortex-M4 1257 F A B 4% 3E47 38 (5
— 32 ARM Cortex-M4 P} %+ FPU, R IRERIETE 4, SCRF DSP #54F1 MPU
— WE 8KB $54 Cache 2217, CIF Flash I St ATIEF 0 4545
— A 144MHz, 180DMIPS
o Frikds
— ik 512KByte ;9 Flash, SCREIN®AFfg . o3 XA BUR RS, SCREEMF ECC AR, 10 J5 UGS IREL, 10 400 {R4F
— 144KByte ] SRAM (% 16KByte Retention RAM) , Sz ipfdi {2545 K 06
o (RINFEMR
— Standby #: 4uA, 84 NMEARAFERIRSE, FTH 10 fR¥F, Wik RTC Run, 16KByte Retention SRAM fr¥F, SCk VBAT
BRI AR, 100uS PRI
— Stop2 #30: 6uA, RTCRun, 16KByte Retention SRAM ¥, CPU ZA785{-fF, A 10 fR¥F, 40uS Pdnffz
— Stop0 #3%: 150uA, RTCRun, fiIH SRAM 1%, JrfF 10 f-RF, 20uS g b
® [ FH Kb 3 AR B
— AMHz~32MHz HMi i A
32.768KHz M I ¢
— AiE#E RC 8MHz
— MK RC 40KHz
— WEMEPLL
SRR LB R, PTECE RGR4E. HSE. HSI L PLL J5 445
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W U A B AR B

32MHz 48 e 8 A

32.768KHz MG ¢

P95 RC 32MHz

P EREE RC 32KHz
LA

SCRF_E MR LR S RS SRR AL

SCRER T IE AL
BASCRE 65 MAISZRER FIShREA GPIOs, k%% GPIOs ¥ 5V i &
BEEN

7N U(S)ART #: 11, i miE &k 4.5 Mbps, H:F1 34> USART 410 (37#F 1xI1S07816, 1xIrDA, LIN) , 4 UART %0
3 SPIE, A EIA 36 MHz, b 243 125

4 12C F2 1, A EIE 1 MHz, EABRATES, MU SRR It i R

14~ USB2.0 Full speed Device # H

2/ CAN 2.0A/B a2 10

1/~ SDIO #11, 3ZHF SD/ISDIO/MMC #5{

1/~ DVP (Digital Video Port)
BREn

2 12bit 5Msps =i ADC, AIECE Yy 12/10/8/6bit £53X, 6bit Bz N RAER i OMsps, £k 16 HAMBE M N EIE, X
FEZE MR

2/ 12bit DAC, KAFEZR 1Msps

SCRRAMEE A AL 25 WU R IR

B A0 O 30 HF 1.8~3.6V ALK T4
2NEE DMA 125188, BANEHI8RiF 8 8iE, EEIRMIE K H bk F =R ] i

RTC SKHFR B, SCIFEETEN, RS, AR SR A SR Bl

o ERTHEER

2/ 16bit FGEN TR, TEEMAR, HAMGH , IER R SIRE, el 6.9nS; AN ER AT 4 Mk
SEEIE, o 3 ANIEIE SR 6 # H A PWM i

44~ 16bit B TR, BASE R AT 4 ANOLIIEIE,  SCREONE SR A S ELEPWM i

2 4 16bit Fef i s

1x 24bit SysTick

1x 7hit & L& 15(WWDG)

1x 12bit J572F 1] IWDG)

o ZHEHA

¥ SWDNTAG fEZ %0
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— 37¥F UART. USB Bootloader
o AN
— DB SR SR i 5|
Y #F AES. DES. SHA, SM1. SM3. SM4, SM7, MD5 &%
Flash 72t N, Z M/ XEH (MMU)
TRNG HFEHLECR 4%
CRC16/32 1%
— XFFERY (WRP) , ZFELLRY" (RDP) 552 (LO/LL/L2)
— XFEARE), BFmE TR, 2w
— SCRERP BRI, B AR
® 96/ UID % 128 fif UCID

o Tf{EXM

— LAFHEIEHE: 1.8V~3.6V

— TAREEER: -40°C~85°C

— ESD: #KV (HBM A , 1KV (CDM %)
o I3

— QFN48(6mm x 6mm)

— QFN64(8mm x 8mm)
— QFN88(10mm x 10mm)
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1 UWER

&l 1-1 N32WB452 3T A5 B B

NN B
N: Nations Technology
] Z
b8 5 DA 6: -40~+85° C
32 = 32bit
P Kk Hk
WB = Wireless Bluetooth Q: QFN
. Flash& &
MCUA#% E = 512KB Flash
4 = ARM Cortex-M4
A
- = R = 64§l
L= 888
& 1-1 N32WB452 RFITT AL 15 B
SO ESpo3 HERT B SPQ® BEERE
N32WB452CEQ6 QFN48 6mm*6mm e 490 -40°C ~ 85°C
N32WB452REQ6 QFN64 8mm=*8mm A 260 -40°C ~ 85°C
N32WB452LEQ6 QFN88 10mm*10mm ot 168 -40°C ~ 85°C
1. R TEET IS B LI A T
2. MBRONAR LS, A HARFTE R, EKARE KA.
3. m/MBERHE.
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2 FaBESRIREE

L Lithe) N32WB452CE N32WB452RE N32WB452LE
Flash % (KB) 512 512 512
SRAM %k (KB) 144 144 144
CPU #ii% ARM Cortex-M4 @144MHz,180DMIPS
BLE Core BLE 5.0 / ARM Cortex-M0 @ 32MHz
TAESE 1.8~3.6V/-40~85°C
BNt 4
Timer =k 2
2 %N 2
SPI 3
12S 2
12C 2 | 3 | 4
USART 3
i UART 2 | 3 | 4
usB 1
CAN 2
sDIo 1
DVP 1
GPIO 29 | 43 65
DMA/#TE % 2/16 Channel
12bit ADC/i it %4 2/6 Channel | 2/11 Channel | 2/16 Channel
12bit DAC/iBIE % 2/2 Channel
Jo— DES/3DES. AES. SHA1/SHA224/SHA256. '?Il\z/ll\}(‘; SM3. SM4. SM7. MD5. CRC16/CRC32.
AR BEERY (RDPWRP) | M%7 RARY . ZAHE)
ESE QFN48 QFN64 QFNSS8
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3 B3
3.1 QFN48 3%

3.1.1 QFN48 5|44

E_XO32MP

E_X032MM
E_DVDD

S 3

\
®
&[] vDpD_3
[ ]vs
&[] BoOTO
&s[_|pB7
s[_|PBS6
[_|BL
[ |sL
[_|BL
s[_|PB5
w[__| PB4
@[ |PB3
w[_|PALS
/

47 43 42 41
VBAT 1 36 PA14-SWCLK
PC13-TAMPER-RTC 2 35 VDD_2
PC14-0OSC32_IN 3 34 VSS 2
PC15-0SC32_0OUT 4 33 PA13-SWDIO
OSC_IN 5 32 BLE_VDCDCCRF
OSC_OUT 6 31 BLE_RFIOP
QFN48
NRST 7 30 PA12
VSSA 8 29 PA11
VDDA 9 28 PA9
PO-WKUP 10 27 PA8
PA4 11 26 BLE_VCC
PAS5 12 25 BLE_VDCDC
13 14 15 16 17 18 19 20 21 22 23 24
C OO e et
© N~ — o — — i N T o <t n
L £ 5 3 28 o o @ S @ @ m
g = o ¢ g a bt aa a
@ > =
N ”,
0
a -
o
6
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3.1.2 QFN48 33 R ~f

SYMBOL MIN
TOTAL THICKNESS 5 [}
4 ol ] _ 0] STAND OFF 21 o
& 1 . = SEATING PLANE MOLD THICKNESS a7 —
—a L/F THICKNESS a3
LEAD WIDTH b 0.15 0.25
,. BOOY SIZE I ); E 5 BeC
LEAD PITCH . 0.4 BSC
FIN 1 CORNER—" [ [ ¥ bz a5 47
| v E 4.5 4.7
LEAD LEMGTH L 0.3 0.5
El LEAD TP T EXP0SED PAD EDGE K
PACKAGE EDCE TOLERANCE 0.1
FLATNESS 0.1
COPLANARITY eee 0.c8
LEAD OFFSET bbb 0.07
EXP0SED PAD OFFSET # 0.1

— Al
[zl @3
VIEW WVIEW
D2
; L ;
JUouduuguuduuL &
I . =] 25
b) g
NOTES
1.REFER TO JEDEC MO—2Z0;
2. COPLAMARITY AFFLIES TO LE ER LEADS AND DIE ATTACH FAD;
3.BAN TO L THE B 1 EN T—RELATED SUBSTAMCES:
4. FINISH: Cu /EF = Sni~20s
a8 (k)
A naonnng 00onmo f
FIN Lo — 45 Ty
] . :
BOTTOM VIEW
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3.2 QFN64 33

3.2.1 QFN64 B| 445

www.nationstech.com

VBAT
PC13-TAMPER-RTC
PC14-0SC32_IN
PC15-0SC32_OUT
OSC_IN

0sC_ouT

NRST

PCO

VSSA

VDDA

PAO-WKUP

PAL

PA2

PA3

VSS 4

VDD 4

PA4
PA5
PAG

PA7

PBO

PB1
PB2-BOOT1

PB10

PB11
VSS_ 1

VDD_1

PB12

BLE_SWITCH

PB13

PB14

o =
S S 4 X
NND (&)
M m
o 0 > =
D 2 X X B 2
gglgwomvmlﬂﬂﬂmgaﬁ:
SL 2222l
(@ UUUUUUULULULULULULLUL
.§8$88%8B%£§8%88%’
11 48[
2 47
3 46
4 45
15 44 ]
6 43
17 42[]
8 41
:lg QFN64 40:
10 39
11 38
112 YA
13 36
14 35
15 34
16 33
I\GDOOHNOOVLD@NOO@OH%
T 4 = AN AN AN N AN N N N N N oo ™m

PB15

VDD _2
VSS 2
PA13-SWDIO
PA12-USB_DP
PA11-USB_DM
PAL0
BLE_VDCDCCRF
BLE_RFIOP

PA9

PA8

PC9

PC8

PC7

PC6

BLE_VCC
BLE_VDCDC
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3.2.2 QFNo64 HER~F

D
- Nd - MILLIMETER
SYMBOL
o — 1 61 MIN | NOM | MAX
s i i UUUUUUUUUUUUUPUU A 0.85] 0.90] 0.95
[} =
. = f g1 Al 0o [o.02]0.05
-] h g
= D2 I “ra b 0.15 | 0.20 | 0.25
=] d
D = bl 0. 14REF
= = c 0. 20REF
= = q z -
B o )= D 7.90 | 8.00] 8.10
) g
5 B = D2 6.40 | 6.50 | 6.60
=] g N
= b= e 0. 40BSC
-] d
=) 1 g ! Nd 6. 00BSC
A 4 . -
| I DQQOOUDOHOHOOUDO E 7.90 | 8.00 | 8.10
/ e Lo E2 6.40 | 6.50 | 6.60
li\ll:(’)\;l‘,l;n‘l\.ll?:mb\l‘ Ne 6. 00BSC
T0P VIEW BOTTOM VIEW L 0. 40 | 0. 40 | 0.45
K 0. 35REF
h 0.30 | 0.35] 0.40
)
' <
I I——ﬂ—ﬂ—ﬂ—ﬂ—ﬂ—ﬂ—ﬂ—ﬂ—ﬂ—ﬂ—ﬂ—ﬂ—ﬂ—ﬂ—ﬂ—ﬂ_l_‘ !
SIDE VIEW
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3.3 QFNSS8 3

3.3.1 QFNS88 3| 44
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PE2

PE3

VBAT
PC13-TAMPER-RTC
PC14-0SC32_IN
PC15-0SC32_OUT
0SC_IN
0SC_ouT
NRST

PCO

PC1

PC2

PC3

VSSA

VDDA
PAO-WKUP

PAL

PA2

PA3

VSS 4

VDD_4

PA4

Lom\lmm-bwl\)l—‘.

88 [ vDD_3

87 []Vvss.3

86 PB9

85 PB8

84 BOOTO

83 PB7

82 PB6

81 PB5

80 PB4

79 ] PB3

78 [ BLE_XO32MP

77 (] BLE_X032MM
76 BLE_DVDD

QFNS88

75 | PD2

74 ] pPD1

73 PDO

72 PC12

71 PC11

70 PC10

69 PA15

68 [_| PA14-SWCLK

67 | VDD 2

66 |
65 [ |
64 [
63 |
62 |
61 |
60 |
59 |
58 |
57 |
56 |
55 |
54 |
53 [ |
52 [
51 |
50 ]
49 ]
48 [
47 [
46 [
45 [

PA5[__]23
PA6 [ 24
PA7[ 125

PC4[_]26
pPC5 27
PBO| 128
PB1[__]29

PB2-BOOT1 30

PE7 31

PES [ 132
PE9 133
PE10 [ ]34
PE11 [ 135
PE12 [ 36
PE13[__]37
PB10 ]38
PB11[__]39
VSS 1[40
VDD 1[4

PB12 42
PB13 43
PB14 44

VSS 2
PA13-SWDIO

PA12-USB_DP
PA11-USB_DM
PA10
BLE_VDCDCCRF
BLE_RFIOP

PA9

PAS

PC9

PC8

PC7

PC6

PD15

PD14

BLE_VCC
BLE_VDCDC
PD10
BLE_SWITCH
PD9

PD8

PB15

10
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3.3.2 QFNSS8 Hf3 R~
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b ‘l’ —ar{ K=
- [JRVRSRVASRVASRUASAVRORURIRVAVRVRUARRUAVRY, COMMON DIMENSIONS
|- - (UNITS OF MEASURE=MILLIMETER)
- (e
)\ SYMBOL | MIN NOM MAX
LASER MARK =) R0.20 S
BIN 11D 5 ot = [A 0.80 0.85 0.90
o = b o [ 0.00 0.02 0.05
5 —  [Az 0.60 0.65 0.70
=) — [A3 0.20REF
) o [b 0.13 0.18 0.23
) == ) 9.90 10.00 | 10.10
= o A9 [E 9.90 | 10.00 | 10.10
= G 9 [oz 8.40 | 850 | 860
= Rl E2 8.40 8.50 8.60
5 o le 0.30 0.40 0.50
5 o [x 0.25 0.35 0.45
= = |L 0.35 0.40 0.45
) o [R 0.08 - —
) D2 P
— e
) —
- (e
= (o=
ananpMAonNANANAANANAANAN
TOP VIEW e b (£[0.070)]
DETAIL A BOTTOM VIEW
// o~
!
\
e
<
SIDE_VIEW

11
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&N H 3 oSt
V1.0 2020.2.12 Ry
Vi1 2020.9.16 1. BE TS
2. BT SD PRI EE
V111 2020.12.15 1 A= il S BRI B U]
V1.2 2022.04.27 1. TEHT QFN48 % R~
2. BEEGFE) R UART ARy 255
3. BIEACERIREM (R A 88pin 3SR DVP)
V1.3.0 2024.11.19 1. B A ANOTIE R, BEar i SRk

12
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5 FH

H REARB AR AT CRARE REAR?) xSRI L @Bl K NRISME FEHE . 22t
FHAEIIAE S, e SORS R Hrh iaR i FE RBOR T e CRAR“= ™) AR T

H REAREII AR T LR FAER AR A AT RN B AT e 25 FH 2R =7 44 FR el i it
() SRR Z H

[ RBAR R BE AR L T IE 3595 BOmel RSO BRI ATIE A T AE T S SERTI &R
I BB TRE I SR R BB i AR

[ R s R (R (5 B0, (EEIME A, I AHERE B RS ISR HERA AT R Sk A& H DT

A SRS A5 A S A ™ i, (8 38 B AT S B vt RIS T R 2 A, [ IRECRARS
AT RS FH e SORS BAS T i M0 R AR AT L T3 RAh iR R TTVE BT E MRS 3 45 R 34T .

I B AKS 7 i A2 R G BB 2% o (4 L B R B AR AT R B ORAIE A0 AR A H R A 3R A 2 ey
DT, AWRESNROIT . NS E s EY Bk, SR e o AN 2 Al
ALEHAEEEART: SRFARRS. R RemiEs . BT WS i 2 ek B UL
oAty 5 A2 SCRF B e R AR i AN

P AN 22 e Aol P £ JRUSSE I e A5 PN AL, [ R Aot PR A8 ] R AR B - BRI A 2 A A i S By S
W KA E BRI SRR

X SO AT SRR TR . BURZARIE, B EAR T @M. fre g EM AR RE T E, H
REBORAEIL A VR B N AT 53

RZWFA], AR AT DARATEE d 0 OO R 23 s AT . Bl Bk, ek,

13 AL AR 47BR 4 7] Nations Technologies Inc.
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