N32G452xB/xC/xE FmEs

N32G452 %X A 32 bit ARM Cortex-M4 %% , |E TEEXM 144MHz , B EZRERA DSP T , &
R EX 512KB #R A Flash , 144KB SRAM , 4 U(S)ART, I12C, SPI, QSPI, USB, CAN BE{EE &
O, £/ 12bit ADC, DAC E#ERlEN NEFRBREEA4INESIE

KR

® W% CPU
— 321z ARM Cortex-M4 W+ FPU, FJHIE(FefR1%45 4, SC3F DSP 4541 MPU
— WHE 8KB 154 Cache Z21f, S(HF Flash i S IcHATIE 0 554
— M 144MHz, 180DMIPS
o InEFEEE
— ik 512KByte /v Flash, SCRENNZ 7M. 70 X8 B CHUR ORAT, SCREREM: ECC A5G, 10 J5 k¥ S IR%L, 10
FRAR IR
— ik 144KByte /i 4 SRAM (175 16KByte Retention RAM) , 37 FRfif {4 2 AL 5
o (RIFEEH
— Stop0 #£=: 90uA, RTCRun, 5 SRAM f£%F, FTH 10 135, 20uS HRidn g
— Stop2 #3: 8uA, RTCRun, 16KByte Retention SRAM {45, CPU ZF7Easf#¥F, FIifa 10 {55, 40uS Pidknk
fiE
— Standby #::0: 3uA, 84 MEAR A FEIREE, A 10 fREF, Wik RTC Run,16KByte Retention SRAM fR¥¥F,
SR VBAT IO AEHL,  100uS PRk i
® o
— 4MHz~32MHz #M i A
— 32.768KHz #M I I8 i 1A
— WiiEE RC 8MHz
— AHHEHE RC 40KHz

— WEm®EPLL
— SCHF LRI R, AT EC B I Bl e e b
o Hf

— SRR RSN S| IR AL
— SCRF AT GRRE R F R AR S A
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SRR T TR AL

® B RSTHRE 97T NI R A TIRER GPIOs, KB 50MHz, K£ % GPI0s SZ#F 5V it k.
o FEEED

74~ U(S)ART $ M, f g ik 4.5 Mbps, A 34> USART #:0 (SZF 1xISO7816, 1xIrDA, LIN) , 44>
UART #11

3/ SPIEEM, HMEEIA 36 MHz, Hr 2 N30HF 12S

1/~ QSPI#:11, #H A =ik 144 Mbps

A 12CH, EFEmIL 1 MHz, EMBEATTEC, MU R SRR e

14~ USB2.0 Full speed Device 4%

2/~ CAN 2.0B &£k 1

1~ SDIO 21, 3(ff SD/IMMC/eMMC #& =\

O

2/~ 12bit 5Msps =i ADC, FIACE A 12/10/8/6bit #:x, 6bit £ T FAFL 2 =ik OMsps, 215 18 P& AT v
WINIBIE, R

2/~ 12bit DAC, RAEZ 1Msps

SRR NI 2 R R

B AL 1 52 FF 1.8~3.6V & HLE TAE

2 NI DMA 21585, BANERIARSIRE 8 IBIE, EIEVRMAE & B AthE R AT A
RTC KRBT, SCRFESEGEH, MM, FEME, STREA SN SR v
SE T THE AR

2/~ 16bit E e BT EES, SCRERIONIR, EAMEH , BRSNS IR, it 6.9nS: AN E
W 4 AMOLIIEE, Hrb 3 /MBI 6 B H AN PWM i

4/~ 16bit i E TS, BN ERTESE 4 MBS, SCRE R A H LLERPWM B

2 /> 16bit Hhit 8 B 11503

1x 24bit SysTick

1x 7bit & & T 14(WWDG)

1x 12bit M2 E 1 IWDG)

o ZHEHA

S HE SWDITAG 74 i3 1
¥ # UART. USB Bootloader

o AN

PN B R SR A o 5]
Y AES. DES. SHA, SM1. SM3. SM4. SM7, MD5 &=
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— Flash £, ZHP 2 XEHE (MMU)

— TRNG EFENLEUR 4 2
— CRC16/32 1%

— ZEEHEP (WRP) , ZFREM4E (RDP) Z:4% (LO/L1/L2)
— YFuERY, BENETE, e

— SCRPIBR ORI, B R

® 96 fir UID & 128 £z UCID
o TiE%kH
— TAFHEVEH: 1.8V~3.6V
— LAFIREVER: -40C~105C
— ESD: £4KV (HBM L) | £1KV (CDM #AD)
o H%
— LQFP48(7mm x 7mm)
— WLCSP49(2.999mm x 3.185mm)
— LQFP64(10mm x 10mm)
— LQFP80(12mm x 12mm)
— LQFP100(14mm x 14mm)
— LQFP128(14mm x 14mm)
o iJHAE
Bl 5
N32G452CBL7,N32G452CBC7
N32G452xB N32G452RBL7,N32G452MBL7
N32G452VBL7
N32G452CCL7, N32G452CCT7,N32G452CCC7
N32G452xC N32G452RCL7,N32G452MCL7
N32G452VCL7,N32G452QCL7
N32G452CEL7,N32G452RELY7,
N32G452xE N32G452MEL7,N32G452VELY7,
N32G452QEL7
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)

BHN

b/ 4
ML J ﬁ%%f?—loyc
N: NationsTechnology
PUGEEE VA )
32 = 32bit HiE
L=LQFP
T=TQFP
P IR Y =CSP
G = General purpose ElashZ &
B = 128KB Flash
C = 256KB Flash
MCUPY % E = 512KB Flash
4 = ARM Cortex-M4F
S
P cal
X2 = AR R = 64/
M = 801
V = 100/
Q=128J
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2 FmBESHRER

WS N32G452CB/C/E N32G452RB/C/E N32G452MB/C/E N32G452VB/C/E | N32G452QC/E
Flash & (KB) 128 | 256 | 512 128 256 | 512 128 | 256 | 512 | 128 | 256 | 512 256 512
SR'?‘IZAB?E 80 144 | 144 80 144 | 144 80 144 | 144 80 144 | 144 144 144
CPU A% ARM Cortex-M4 @144MHz,180DMIPS
AR 1.8~3.6V/-40~105°C
BH 4
ERES | 2
ELYN 2
SPI 3
128 2
QSPI Only Single Wire 1
\ 12C 3 4
§§ USART 3
UART 3 4
USB 1
CAN 2
SDIO No 1
GPIO 37 51 65 80 97
DMA 2
l\cl:uhn;rl::g(ralc;f 16Channel
12bit ADC 2 2 2 2 2
Number of channels 10Channel 16Channel 16Channel 16Channel 18Channel
12bit DAC 2
Number of channels 2Channel
B DES/3DES. AES. SHA1/SHA224/SHA256. '|§F':A|\11G SM3. SM4. SM7. MD5. CRC16/CRC32.
ZaRY BEERY (RDP/WRP) | fEEINE . 73 XARP . Z2)a3)
LQFP48
e TQFP48 LQFP64 LQFP80 LQFP100 LQFP128
WLCSP49
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3 H¥E
3.1 LQFP48 & TQFP48 %
3.1.1 LQFP48 & TQFP48 5| {445

S
e 2 %
wn <
8§ ¢ 8 8 3 3 8 8 3 8 F %
(1l riririr
( 0 ~ 0 n < ™ ~ — o o 0 ~ )
‘ < < < < < < <t < < o o o
veat [ |1 36| ] vop_2
PC13-TAMPER-RTC |2 35| ] vss_2
pc14-0sc32 IN [ |3 34 ] pa13-swoio
PC15-05c32_ouT |4 33[ ] Pa12
PD0O-0SC_IN |: 5 32 :l PA11
PD1-05C_OUT |6 31[_] pat0

LQFP48

NRsT |7 30[ ] pag
vssa[_|s 29[ | pas
vooa[_ |9 28[ ] pe1s
PA0-wkuP [ |10 27[ | pB14
a1 |11 26[ | pe13
a2 [ |12 25| ] pB12

pa3[ 13
paa |14
pas |15
pas [ |16
pa7[_|17
peo[ |18
Pe1[ |19
PB2-800T [_| 20
Pe10[ |21
Pe11[ |22
vss_1[ |23
voD_1[_|24
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3.1.2 LQFP48 3 R ~F

0 A7 COMMON DIMENSIONS
f ) 143 (UNITS OF MEASURE=MILLIMETER)
| 01 —._.[0.6185C ) ’
| i SYMBOL| MIN NOM MAX
| I e
A HAARHAHAH A - - 1w
i - Lt A1 0.05 — 0.15
o= ) ' [ = n A2 1.35 1.40 1.45
o S | 5. | E] A3 0.59 0.64 0.69
= | BTM E—MARK — ]:J b 0.18 — 0.27
o | A—e1.00x0.70 0.40+0.10 DEPTH b | | ]::l b1 017 0.20 0.23
— — ]:; c 0.13 - 0.18
TP EARK detanie T e o W = T e 01174 0.727 | 0.13)
| 0.T0£0.10 DEDTT — E] D 8.80 GLJLJ ?.%u
. — 3 D1 .90 7.00 7.10
— INDEX_60,80£0.10 - E 8.80 9.00 9.20
o E] E1 5.90 | 7.0C 7.10
c— e s e 0.40 0.50 0.60
S It O | O B i 13 H B.14 B.17 8.20
' 11‘:{ \ L 0.50 — 0.70
Y ) L1 - 1.00REF '
' R 0.08 - -
Aoa R2 0.08 — 0.20
B 0.20 - —
0 o 3.5 7
~
- b . 1 11" 17 13
b1 02 17" 17 13
(]
o @ _WITH PLATING
T | b
[Tp]
o /‘/‘/-\-——BASE METAL
= NOTES:
ALL DIMEMSIONS HEFER TO JEDEC STANDARD MS0ZE BEC
SECTION A—A DO NOT INCLUDE MOLD FLASH,GATE BURR OR PROTRUSION.
(L1)

LEAD FORM PART
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3.1.4 TQFP48 H%E R~

Symbol Dimensien_in_mm Dimension in_inch
Min Mom Max Min Mom | Max
A — — 1.20 — — | D047
As 005 | — | o005 |[oooz| — Jo.oos
Az 0,95 | 1.00 | 1.02 || 0037 | 0.03% [ 0,047
b 0.17 | 0.22 | 0.27 ||0.007 [0.008 [0.011
E b 0,17 | 0.20 | 0.23 0.008 | 0.009
e 000 | — | oo — |o.008
1 _EI'EM_LI‘[(;E PLANE = 0,09 | — | 06 || 0004 — |0.008
) 0 9.00 BSC 0.334 BSC
' [ 7.00 B3C 0.276 BSC
E 9,00 HSC 0.354 BSC
Eq 7.00 BSC 0.276 BSC
SECTION A—A [l 0.50 B5C 0.020 BSC
= L 0.45 [ 0.60 | 075 |[0.018]0.024 [0.030
L 1.00 REF 0.039 REF
SEATING PLANE Ri 00 | — | — (o003 — | —
Ra 008 | — | 0.20 (0003 — |D0.008
g0 — | — ||oooe| — | —
WITH PLATING b/ 3 T 135 | 7 v 35| 7
=] o — — o — —
c & =1 11° 12 13 11 IF3 [ES
NOTE Al A Gs 1 12 13 11" | 12 13
Ay TO BE DETERMINED AT SEATING PLANE [C]. / cce 0.08 0.003
A4 DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. BaSE
01 AND ET ARE MAXIMUM PLASTIC BODY SIZE DIMENSIONS METAL/ bi
INCLUDING MOLD MISMATCH.
|4 DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION SECTION B=—B
DAMBAR CAM MOT BE LOCATED ON THE LOWER RADIUS OF THE FOOT =
Kh ExacT SHASE OF EACH CORNER 15 OPTIONAL.
|, THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
BETWEEN 010 mm &ND 0.25 mm FROM THE LEAD TIP.
& A1 15 DEFINED AS THE DISTANGE FROM THE SEATING FLAME
T THE LOWEST FOINT OF THE PACKAGE BODY.
7. COMTROLLING DIMENSION : MILLIMETER.
8. REFERENCE DOCUMENT - JEDEC MS—028
9. SPECIAL CHARACTERISTICS © CLASS: cecc
8
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3.2 WLCSP49 Hi#
3.2.1 WLCSP49 5|j) % %

7 b 5 4 2 1
o () () e ()
@) () (0 () 9 ) (=)
: )

i
@
@
®

! m
oo
s
5]
[
Q

3
BH0EEE G

]
o
o
=]
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3.2.2 WLCSP49 ¥ R ~f

WLCSP49 - 439-ball, 2.999 x 3.185 mm, 0.4 mm pitch wafer level
chip scale package outline

— el _
l . | ; / A1 ball location ——
T g MR
+21000 00— b
e [OCOOOQOOO BN VRN
OO0 OO0 "j Dietail A
1000000 |2t S I S
Jvi OOOPOOO D
00000 D
TR QOd00CT— | |
T i
ia Bump side Side view
L |
|
! luuu&i)uuul ~TTTe
Front view Bump \"._‘
D II'.

CE=T )
| _1T s,

\kL__#,;K\j;
b—s

Seating plane

|
|
S I S A

e @ [Z[X]Y] Mote 1

'A1 orientation ﬁ]E
reference ole .

Detail
i Ta {rota%ed%[} °)
| e |

Wafer back side
10
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WLCSP49 - 43-ball, 2.999 x 3.185 mm, 0.4 mm pitch wafer level chip scale
package mechanical data

millimeters inches
Symbol
Min Typ Max Min Typ Max

A 0.525 0.555 0.585 0.0207 0.0219 0.0230
Al - 0.175 - - 0.0069 -
A2 - 0.380 - - 0.0150 -

A3 - 0.025 - - 0.0010 -
b3 0.220 0.250 0.260 0.0087 0.00595 0.0110

D 2.9564 2999 3.034 0.1167 01181 0.1194

E 3.150 3.185 3.220 0.1240 0.1254 0.1268

e - 0.400 - - 0.0157 -

el - 2400 - - 0.0945 -

el - 2400 - - 0.0945 -

F - 0.29495 - - 0.01a8 -

G - 0.3925 - - 0.0155 -
aaa - 0.100 - - 0.0039 -
bbb - 0.100 - - 0.0039 -
ccc - 0.100 - - 0.0039 -
ddd - 0.050 - - 0.0020 -
eee - 0.050 - - 0.0020 -

11
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3.3 LQFP64 %

3.3.1 LQFP64 5|14 %

VBAT [

PC13-TAMPER-RTC [
PC14-0SC32_IN [_|
PC15-05C32_OUT |
PDO-OSC_IN [_|

PD1-0SC_OUT [_|

\
[ ]

12

13

14

15

64| |vobD_3
63| |vss_3
62| |PBo
61| |PB8
60| | BOOTO
59| |PB7

58| | PB6

LQFP64

57| |pBs
56| | PB4
55| | PB3

54| |PD2

53| ] Pci2
52| |pcit
51| |pc1o
50| ]PAls
49| ]ra14

48 [ ] vop_2
47 [ Jvss_2
46 [ ] ra1s
a5 ] pA12
a4 [ ] Part
43 [ ] Pat0
42 [ ] rao
41 [ ] ras
40 [ ] Pco
39 [ ]rcs
38 [ ] rc7
37 [ ] pce
36 | | PB15
35 [ ] PB14
34 |rB13
33| ] PB12

PA3 [ |17
vss 4 [ |18
vDD_4 [ |19
PA4 [ |20
PAs [ |21
PAG [ |22
PA7 [ |23
pca[ |24
pcs [ |25
PBO [ [26
PB1 [ |27

PB2-BOOTL [_|28

PB10 [_|29
PB11 [ |30
vss_1[ |31
vop_1[ |32

12
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3.3.2 LQFP64 R ~F

COMMON DIMENSIONS

[ {.‘NIIS OF MEAS;JHF:MIIII\I‘I[—[FR}
A2 e
AR . SYMBOL | MIN NOM MAX
0 - 0.5835C1 I, A = - 1.60
AR RARAAEARARAE A 0.0 o1
. A2 1.35 7.40 1.45
N () A3 0.5 0.64 | 0.69
= \_'J > 0.18 0.27
= - o1 0.17 0.20 0.23
e BTM E—-MARK c 0.13 — 0.18
E Z—¢7 80070 DI0£0.05 1 0.117 0.127 0.137
[— oEPTH D 1195 | 12.00 | 12.05
g TOP_E—MARK D1 9.90 10.00 10.10
=|2-#1.8040.10 0.T0%p.05 DEPTH | = 1195 1200 | 1205
= INDEX #1.2020.10 | E 9 0.00 10.1
= PN PR N R X
= [ H 11.08 | 11.13 | 11.17
\ L [ 053 | - 0.70
R 1 1.00REF
EELLL . ] R1 0.15REF
— ] ; BV 0.13REF
bl = o =
El KR 12° 13
02 11" 12’ 13
WITH PLATING
BASE METAL
SECTION A—A NOTES:
L 1. ALL DIMENSIONS REFER TC JEDEC STANDARD MS026 BCD

00 NOT INCLUDE MOLD FLASH,GATE BURR OR PROTRUSION.

LEAD FORM PART
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3.4 LQFP80 %
3.4.1 LQFP80 3|iI% %

79[]VsS._3

™
@)
@]
>
]
o
@

PE2[]1 @

PE3[]2

VBAT[]3
PC13[]4
PC14-0SC32_IN[]5
PC15-0SC32_OUT[]6
OSC_IN[]7

0SC _OUT[]8
NRST []9
PCO[]10

pCc1[]11

pC2[]12

PC3[]13

VSSA [ 14

VDDA []15
PAO-WKUP [] 16
PAL[] 17

PA2[]18

PA3[] 19

76| _| BOOTO

78 | PB9
77(_|PB8
75 | PB7
74 | PB6
73[_]PB5
72 | PB4

63 []PAL4
62[]VvDD 2
61[]VSS. 2

71 | PB3
70 | PD2
69| | PD1
68| _] PDO
67 | PC12
66 | PC11
65| | PC10
64 | PA15

60| ] PA13
59 |PA12
58 |PAl1l
57 | PA9
56 | PA9
55| | PA8
541 |PC9
53[_|PC8
52 |PC7
51| | PC6
50| _] PD15
49 |PD14
48 | PD10
47| PD9
46| | PD8
45 | PB15
44 |PB14
43 | PB13
42 [ |PB12

LQFPS0

VSS 4] |20 41| |vDD_1
N N D OMN~®BODO AN ML O©N~DBD O
N N N N N AN NN OO OO O MO OO OO oo o;m
HijEjE|N|EjNN)E|NENiEE)EEE)E I )N

N132¢e53888E LRSI
W oW wow %)
81:.0.0.:\.0.0.0.:;\_80_0_0_0_0_0_0_&@(0
> @ >

N

m

o

14
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3.4.2 LQFP80 %R ~F

D
D1 Syey _AM
1
AAAAAHAAAAAARAARAAAA " { P
L] (UNITS OF MEASURE=MILLIMETER)
= _{;\ _;i“‘; e = SYMBOL | MIN NGM MAX
= T == = (3 A = 1.60
= NTOP—E-MARK = = o Al 0.05 - 0.15
= 2—¢1.80£0.10X0.70+0.050 (B3 = | A2 1.35 1.20 1.45
=== = — AZ 0.59 0.64 0.69
= = = b 017 |62 [ 023
i —e— — _ = = . 0 0.2:
== BTM—E—MARK = =, c 013 — 0.18
=5 2—#1.80=0.10X0.70+0.050 |7= = cl 0.12 0.127 1 0.134
p— INDEX $1.2040.10 — = D 13.80 | 14.00 | 14.20
i 1 11.80 | 12.00 K
$ 020 310 DEPTH = = - D BNEET YT
[ s —] - - L
= == — ] 1.90 | 12.00 | 12.10
S A i e 0.40 0.50 | 0.60
L L 0.45 060 | 0.75
18 0 1.00REF
HHHHHHHHHHHHHHHHHHHH_ > L LOOREE
~ }~e bo—i-{&]0.08 AA Rl 0.08 | - =
R2 0.08 = 0.20
a o 35 7
WITH PLATING BASE METAL ([ o - -
\ a7 1 12 13
E - b . 03 1 12 13
- 51 -]
[ | A
LR
e § NOTES:
! ALL DIMENSIONS REFER TO JEDEC STANDARD
SEOTION AR MS—026 EDD DO NOT INCLUDE MOLD
T FLASH OR PROTRUSIONS.
15
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3.5 LQFP100 %

3.5.1 LQFP100 5|19 %

g|m| E N O W<
Ol IR R OonERoamnAaRdRdDR000<<
>>naonoaoMaononoaonoaooooooooooooao
Himininininininininininininininininininininininin
( OO0 O~ O SO NTODNDON O OMOANTdAO O 0O~ O
OO ODDODDHHOO O G O O O WO X W W D~ NI~ N
PE2[1 g 75[0VDD_2
PE3[]2 74[]VSS 2
PE4[]3 73 INC
PE5 [ 4 72[]PA13
PE6 [ 5 71[]PA12
VBAT []6 70[]PA11
PC13[]7 69 ] PA10
PC14-0SC32_IN[] 8 681 PA9
PC15-0SC32_0OUT [ 9 67 ]PA8
VSS 5[] 10 66 [ 1PC9
VDD 5[] 11 65[ ] PC8
OSC_IN[] 12 64 []PC7
OsSC_ouT[] 13 LQFP100 63[]1PC6
NRST [] 14 62[1PD15
PCO[] 15 61[1PD14
PC1[] 16 60[]PD13
PC2[]17 59[]1PD12
PC3[] 18 58 []PD11
VSSA[] 19 57[]PD10
VREF- ] 20 56 ] PD9
VREF+[] 21 55[1PD8
VDDA [ 22 541 PB15
PAO_WKUP [ 23 53] PB14
PAL[] 24 52[]1PB13
PA2[] 25 51[]1PB12
CRRRSHNSI 8583939239522
HjEjEjEjNjE NN N|N|E|NIN|EEIEEIEEInInIn
R R EEEEEEE
0-00)78“-'3-’3-0-“-0-D—“—8°—°—°—EEEEEH{EE%8
> 9 @ > >
@
a
16
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3.5.2 LQFP100 HER

COMMON DIMENSIONS
5 (UNITS OF MEASURE=MILLIMETER)
- - - - -
o1 *3__4—:_:&2:” iYMBOL MIN TOM [ I;Ag?
1233310808 RRAAARRERARARR d A T= 1= Te0
=/ Y == = AZ 1.35 1.40 1.45
= \_/ R == = A3 059 | 064 | 069
== == = b 0.17 - 0.27
= BTM E-MARK 2-#1.8+01 DEF D.1+0.05- = t Bl 017 Q.20 | 0.23
= = = c 0.13 - 0.18
= = = cl 0.12 0127 [ 0.134
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3.6 LQFP128 %
3.6.1 LQFP128 5|ii %
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3.6.2 LQFP128 &R ~F
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