™

%

v NSING

\
4 nsing.com.sg

N32G457xC/xE Product Brief

N32G457 series uses a 32-bit ARM Cortex-M4 core with a maximum operating frequency of 144MHz,
supporting floating point unit and DSP instructions, integrating up to 512KB Flash,144KB SRAM, and built-
in four 12bit 5Msps ADC. four independent rail-to-rail operational amplifiers, seven high-speed comparators,
two 1Msps 12bit DAC, integrated multi-channel U(S)ART, 12C, SPI, QSPI, USB, CAN, SDIO communication
interface, 10/100M ethernet network and digital camera interface, Built-in cryptographic algorithm hardware
acceleration engine

Main features

CPU core
32-bit ARM Cortex-M4 core + FPU, single-cycle hardware multiply instructions, support DSP instructions and MPU
Built-in 8KB instruction Cache, support Flash acceleration unit execution program 0 wait
Run up to 144MHz, 180DMIPS
Encrypted memory
Up to 512KByte embedded Flash memory, support encrypted storage, partition management and data protection,
support hardware ECC verification, 100,000 erasing times, 10 years data retention
144KByte embedded SRAM (including 16KByte Retention RAM), supporting hardware parity check
Communication interface
7x U(S)ART interfaces with speeds up to 4.5Mbps, including 3x USART interfaces (supporting ISO7816, IrDA,
LIN) and 4x UART interfaces
3x SPI interfaces with speeds up to 36MHz, two of which support 12S
1x QSPI interface with speeds up to 144Mbps
4x 12C interfaces with speeds up to 1MHz, which can be configured in master/slave mode and support dual
address response in slave mode
1x USB2.0 Full Speed Device port
2x CAN 2.0B bus interfaces
1x SDIOQ interface, supporting SD/MMC format
1x Ethernet interface, supporting 10M/100M Ethernet
1x DVP (Digital Video Port)
High-performance analog interface
4x 12bit 5Msps high-speed ADCs, available in 12/10/8/6 bit mode, sampling rate up to 9Msps in 6bit mode and
up to 40 external single-ended input channels, supporting differential mode
4x rail-to-rail operational amplifiers with built-in programmable gain amplification up to 32 times
Up to 7x high-speed analog comparators with built-in 64 level adjustable comparison datum
2x 12bit DAC, sampling rate 1Msps
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— Support external input independent reference voltage source
— All analog interfaces support full voltage from 1.8 to 3.6V
® Clock
— 4MHz~32MHz external high-speed crystal
— 32.768KHz external low-speed crystal
— Internal high-speed RC 8MHz
— Internal low-speed RC 40KHz
— Built-in high-speed PLL
— Supports one-way clock output, which can be configured with system clock, HSE, HSI, or PLL frequency
division output
® Reset
— Supports power on, power down, brown-out, and external pin reset
— Support watchdog reset, software reset
® Up to 97 GPIOs with multiplexing function. The maximum flip speed is 50MHz. Most GPI1O supports
5V voltage resistance.
® 2x high-speed DMA controllers, each controller supports 8 channels, channel source address and
destination address can be arbitrarily configurable
® RTC real-time clock, support leap year perpetual calendar, alarm clock event, periodic wake up,
support internal and external clock calibration
® Timing counter
— 2x 16bit advanced timer counters, support input capture, complementary output, orthogonal coding input and
other functions, the highest control accuracy of 6.9ns;Each timer has four independent channels, three of which
support 6 complementary PWM output
— 4x 16bit general timer counters, each timer has four independent channels, support input capture/output
comparison /PWM output
— 2x 16bit basic timer counters
— 1x 24bit SysTick
— 1x 7bit Window Watchdog (WWDG)
— 1x 12bit Independent Watchdog (IWDG)
® Programming mode
— Support SWD/JTAG online debugging interface
— Support UART and USB Bootloader
® Security features

— Built-in cryptographic algorithm hardware acceleration engine
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— Supports AES, DES, SHA, SM1, SM3, SM4, SM7, and MD5 algorithms
— Flash Storage encryption, Multi-user Partition Management (MMU)
— TRNG true random number generator
— CRCL16/32 operation
— Support write protection (WRP), multiple read protection (RDP) levels (LO/L1/L2)
— Support security startup, program encryption download, security updates
— Support clock failure detection, anti-disassembly detection
® 96-bit UID and 128-bit UCID
® Working conditions
— Operating voltage range: 1.8V~3.6V
— Operating temperature range: -40°C ~ 105°C
— ESD: KV (HBM model), 21KV (CDM model)
® Package
— LQFP64(10mm x 10mm)
— LQFP80(12mm x 12mm)
— LQFP100(14mm x 14mm)
— LQFP128(14mm x 14mm)
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1  Ordering information
Figure 1-1 N32G457 Series Part Number Information
N 32 G 4 57 C B L 7
Company Abbreviation
Nsingtech
MCU Bit Width
32hit
Types of Product
General Purpose Temperature Range
MCU Core 7:-40C~105<C
4 = ARM Cortex-M4
Package Type
Product Series ? JP
X7= Connected L=LQrP
Number of Pins Flash Size
R = 64 Pins C = 256K Flash
M = 80 Pins E = 512K Flash
V =100 Pins
Q =128 Pins
Table 1-1 N32G457 Series Ordering Code
Ordering code ® Package | Package size Packaging @ SPQ® Temperature range
N32G457RCL7 LQFP64 10mm*10mm Tray 160 -40°C ~ 105°C
N32G457REL7 LQFP64 10mm*10mm Tray 160 -40°C ~ 105°C
N32G457MCL7 LQFP80 12mm*12mm Tray 119 -40°C ~ 105°C
N32G457MEL7 LQFP80 12mm*12mm Tray 119 -40°C ~ 105°C
N32G457VCL7 LQFP100 14mm*14mm Tray 90 -40°C ~ 105°C
N32G457VEL7 LQFP100 14mm*14mm Tray 90 -40°C ~ 105°C
N32G457QEL7 LQFP128 14mm*14mm Tray 90 -40°C ~ 105°C
1. For the latest detailed ordering information, please refer to the Selection Guide.
2. The packaging provided is the basic packaging. If user has any other requirements, please contact Nsing.
3. Minimum packaging quantity.
2 Product Model Resource configuration
Device type N32G457RC/E N32G457MC/E N32G457VC/E N32G457QE
Flash size (KB) 256 | 512 256 | 512 256 512 512
4
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SRAM size (KB) 144 144 144 “s | 1 | 144 144
CPU frequency ARM Cortex-M4F @144MHz,180DMIPS
Work environment 1.8~3.6V/-40~105°C
General 4
Timer Advanced 2
Basic 2
SPI 3
12S 2
QSPI 1
s 12C 4
E § USART 3
3
CAN 2
SDIO 1
DVP 1
ETH 1
GPIO 51 65 80 97
DMA 2
Number of Channels 16Channel
12bit ADC 4 4 4 4
Number of channels 22Channel 33 Channel 38Channel 40Channel
12bit DAC 2
Number of channels 2Channel
OPA/COMP 417
Algorithm support DES/3DES. AES. SHA1/SHA224/SHA256. SM1. SM3. SM4. SM7. MD5. CRC16/CRC32. TRNG
Security protection Read/write protection (RDP/WRP) , storage encryption, partition protection, secure startup
Package LQFP64 LQFP80 LQFP100 LQFP128
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3 Package
3.1 LQFP64 package
3.1.1 LQFP64 pin distribution
2 o 2
8 %I o © o N~ © [T} <t ™ N qu :: Su ﬁ :
n 0 O m o o @m Ao O 00 O < <
> > oA o M Ao o o o a o a a4 a a a
HiNIEIRINININININInInInInInInE
( <t o™ [9V] — o (2] [se) N~ [{=) n <t o N — o (o)) )
. [{e) (=} (=} (e} (=} n n n Lo n n n n n n <t
veaT[ |1 48 [ ] vop_2
PC13-TAMPER-RTC[ |2 a7 []vss_2
PC14-0sCc32_IN [_|3 46 [ ] ra1s
PC15-0SC32_OUT [_| 4 a5 ] Pa12
PDO-OSC_IN [ |5 a4 [ ] paL
PD1-0SC_OUT [_|6 43 [ ] rat0

LQFP64

pc2[ |10 39 [ ]rcs

pca[ |11 38 [ ]pc7

vssa |12 37 [ ] rce
VDDA [_|13 36 [ ] PB15
PAO-WKUP [_| 14 35 [ ] PB14
PaL[ |15 34 |rB13
Pa2[ |16 33| ] PB12

PA3 [ |17
vss 4 |18
vDD_4 [_|19
PA4 [ |20
PA5 [ |21
PA6 [ |22
PA7 [_]23
pca [ |24
pcs [|25
PBO [ |26
PB1 [ |27
PB2-BOOTL [ |28
P10 [ |29
PB11 [ |30
vss_1[ |31
vop_1 [ |32
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3.1.2 LQFP64 package size

5 COMMON DIMENSIONS
' (UNITS OF MEASURE=MILLIMETER)
"
SYMBOL | MIN NOM_ | MAX
0 A [ - = 1.60
SR EEEEREE A 508 0.1
—_— A2 1.35 1.40 | 1.45
— '/-l_-\ F B A3 0.59 | 0.64 | 0.69
= \_J == b 0.18 0.27
= R = X 0.17 0.20 | 0.23
— BTM E—MARK = [ 013 - 0.18
p— 2-$TEOZ0.10 P10EC. — c 0117 | 0.127 | 0.137
= S=Rr D 11.95 12.00 12.05
| 0P_E—MARK _ — D1 9.90 | 10.00 | 10.10
|| 2-#1.8040.10 0.T0£0.05 DEFTH \ - = 11,05 12.00 1905
= INDEX_#1.20+0.10 i E 0.00 10
=P = e o040 | 05 | 060
s , . .
| m—— b = A E]
+ ) H 11.08 [ 1113 | 11.17
= L A L [ 053 - 0.70
 — / ] 1.00REF
CBLEEELUEERGEDE _ R1 0.15REF
€ offe D S = o =
El [ 11 12° 13
02 11 12 13
O
w WITH PLATING
uy
< o
o BASE METAL
SECTION A-—A NOTES:
1. ALL DIMENSIONS REFER TC JEDEC STANDARD MS0Z26 BCD
L 00 NOT INCLUDE MOLD FLASH,GATE BURR OR PROTRUSION.
(L
LEAD FORM PART
7
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3.2 LQFP80 package
3.2.1 LQFP8O0 pin distribution
oo 5 oSN de9R YA
DV R RODEMBMEBOONROLOIILOD
>>aoaoMfmMoaocoooaoococdaddaoaana > >
HiBIHINININININININININININININInInInIn
O OO O~ O IO < MO N 1 O OO0 O~ © IO <SS MO N
O M~~~ MMM MMM MO O O O O O O © O
PE2[ |1 @ 60 [ ]PA13
PE3[]2 59 [ ] PA12
VBAT[ |3 58 [ ] PA11
PC13[ 14 57 [ ]PA9
PC14-0SC32_IN[]5 56 [ ] PA9
PC15-0SC32_OUT[ |6 55[ ] PAS8
OSC IN[]7 54[]PC9
OSC_OUT[ |8 53[]PC8
NRST[]9 52[]PC7
PCO[]10 51[]PC6
= LQFP80 —
PC1[]11 50 [ ]PD15
PCc2[]12 49[]PD14
PC3[]13 48 []PD10
VSSA[]14 47 ] PD9
VDDA[ |15 46 [ ] PD8
PAO-WKUP[] 16 45 ] PB15
PAL[ |17 44]1PB14
PA2[]18 43[]1PB13
PA3[]19 42 ]PB12
VSS 4[] 20 41[]vDD_1
N N < IO O~ 00O O 1 AN M < 1D © - 0 OO O
AN N N N N AN N AN OO OO OO O OO oOmO OO oo omm
HjEjE|EjEjEEjE]E)EjEEE)EEE)E)E)n
NN =R R == R ==y
8n_n_n_n_n_n_n_n_80_n_n_liJg_Jg_JliJEEg
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N
o
o
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3.2.2 LQFP80 package size

D
o1
AAAAAAARAARAAAARARA Py
(UNITS OF MEASURE=MILLIMETER)
= f_-\\ . Y SYMBOL | MIN NOM MAX
=\ N A - 1.60
== NTOP—E-MARK Al 0.05 - 0.15
= 2—#1.80£0.10%X0.70£0.05D A2 1.35 1.40 1.45
= A3 0.59 0.64 | 0.69
- b 0.18 - 0.27
o= | b1 0.17 0.20 | 0.23
| | p-
= BIM—E—MARK e 013 — 0.18
== 2-1.80=0.10%0.10+0.050 el 012 | 0127 | 0.154
= D 13.80 [ 14.00 | 14.20
== OEX gr2ede D1 11.90 | 12.00 | 12.10
= .- EUE E 13.80 | 14.00 | 14.20
= 40 () & 11.90_| 12.00 | 1210
= J e 0.40 0.50 | 0.60
— - L 0.45 0.60 | 0.75
LG LT N 1.OOREF
Lt i L2 0.25B5C
~ e | b—Heo08 " .08 - -
RZ 0.08 - 0.20
i o 35 7
BASE METAL 0 o - -
07 11 120 13
. b . 03 11" 12 13
- b1 .
¥ | AN,
4N
o 7 / NOTES:
' ALL DIMENSIONS REFER TO JEDEC STANDARD
—— MS—026 BDD DO NOT INCLUDE MOLD
I — FLASH COR PROTRUSIONS.
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3.3 LQFP100 package
3.3.1 LQFP100 pin distribution
gl o g N O Ww<
O UDRRoneB3B8088383808000<%
>>noonoaoM@Maoaocaoaooaocaoooaoocooaoocoaan
OO O OO A A A e e
( OO~ OO FITOHONTODDOMN~NOUOTOANAO O 0N~ O
O OO OO OO OO O) OO 0O O CO CO CO O CO O O O MM~ M~ I~
PE2[]1 ¢ 75[1VvDD_2
PE3[]2 74[]VSS_2
PE4[]3 73[NC
PES5 [] 4 72[]PA13
PE6[]5 71[PAL2
VBAT [ 6 70[JPALL
PC13[]7 69 [] PAL0
PC14-0SC32_IN[] 8 681 PA9
PC15-0SC32_OUT []9 671 PA8
vss_5[] 10 66 []PC9
vDD_5[] 11 651 PC8
OSC_IN [] 12 64 ] PC7
0SC_OUT []13 LQFP100 631 PC6
NRST [] 14 621 PD15
PCO[]15 61[]PD14
PC1[] 16 60 [ PD13
PC2[]17 59[]PD12
PC3[]18 58 (] PD11
VSSA [] 19 57 [ PD10
VREF- [ 20 56 [1PD9
VREF+[] 21 55[1PD8
VDDA [ 22 54[]PB15
PAO_WKUP [] 23 53[]PB14
PAL[] 24 52[]PB13
PA2[] 25 51[1PB12
CRAAESIBIBEEBILIIITLRILLETR2
OO0 000000000 O J O
R P R E R EE N
n.%%n_n_n_n_n_n_n_n_gn_n_n_gggggggggg
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@
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¥

D1

1839939RAARAARAAAAAAAARARAA

BASE METAL

]

N .
l\_/ \\‘.I-

BTM E~MARK 2-#1.8+£0.1 DEP D.‘J.D.CE—I

TOP E-MARK Z-@1.8+0.0 DEFP 0.1+0.05 1

WITH PLATING

SECTION A-—A

)l
A

AJ—=

13103l a1l a1 A I

[

=

[]
=L

'jﬁ'ﬂ

b

AZ
-— Al

=

NOTES:

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

SYMBOL | MIN NOM | MAX
A = — 1.60
Al 0.05 E 0.15
Az 1.35 1.40 1.45
AS 0.59 0.64 0.69
b 0.17 - | 0.27
b1 0.17 0.20 0.23
c 0.13 E 0.18
cl 0.12 0.127 | 0.134
D 15.80 16.00 16.20
D1 13.90 14.00 | 14.10
E 15.80 16.00 | 16.20
E1 13.90 14,00 14.10
B 0.40 0.50 0.60
L 0.45 0.60 0.75
L1 1.00REF

L2 0.25B5C

R1 0.08 - —
RZ 0.08 - 0.20
S 0.20 -

[E] o 35 7
01 o — [ -
07 11° 127 | 13
B3 1" 12 13

ALL DIMENSIONS REFER TO JEDEC STANDARD
MS—026 BED DO NOT INCLUDE MOLD FLASH
OR PROTRUSIONS.
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3.4 LQFP128 package
3.4.1 LQFP128 pin distribution

e E - 3 8\9'
8 o 4 o o o 9 ~ © v % “"8 0w o v < ~ © 8 o o+ w4 o N Hd S Y 3
S ¢y v 22 @22 22s. 29209282 8¢22222828%¢¢e¢9QE&E
AO0O0O0O0000OO000OO OO0 OmO Ao A e
4 TR &§ B3I 8§ § 8 8 885 9 8 I3 99989 838855 88 3 3988823 3 38 5 A
@~ ¥ 8 8 8 3 8 83 d2d oS d S d 9 398 =22 S 88 38 8 S
PE2[ |1 96| ] vop_2

PE3[ |2 95 Jvss_2
PE4[ |3 94[ | pa13
PES[ |4 93[ | par2
PE6 [ |5 92| ] Pan
veat [_| [ ]Pat0

PC13-TAMPER-RTC [ [ ] Pa9

[ ] Pas
PC15-05C32_0UT [_| ] Pco
pro[_| 10 87| _pcs
PR |11 86 | pc7
pra[_|12 85| pce
Pr3[ |13 84| _]vpD_9
Pra_|14 83[_Jvss.o
prs |15 82| | pe3
vss 5[ |16 81| | PG2
VDD_SE 17 LQFP128 80 % PG1
osc_N[_|18 79[ ] peo
osc_out [_|19 78| ] pp15
NRsT[ |20 77[_] po14
pco[ 2t 76| ] PD13
rc1[]22 75 po12
pc2[|23 74| _Jvop_8
e3[4 73[Jvss.8
vssa[_|2s 72| po11
VREF-[_| 26 71[_]po10
vrer+ [ 27 70]_] PD9
vDDA [_| 28 69| | PD8
Pa0-wkup [ 29 68| | PB15
Pa1[_|30 67| | pB14
Paz[ |31 66 | PB13
Pas[_|32 65 | PB12

=)
©
=

=
©
=)

PC14-05C32_IN [_|

© @
© ®
© ©

vss_4[|33
vDD_4 [_|34
Paa[ |35
pas |36
pas |37
par |38
pca [ 30
pcs |40
PO |41
PB1 [ |42
PB2-BOOT1 [_|43
vss_6 |44
voD_6 [_|45
pr12 [_|46
Pr13[_|a7
Pr14 |48
PF15 [_|49
Pe7 [ 50
pes [_|s1
PE9 [|52
vss_7[_|s3
voD_7 [_|54
Pe10[_|s5
Pe11 [_|s6
pe12 [_|s7
pe13 [_|s8
pE14 [_|50
PE15 [_|60
PB10 [_|61
pe11 [ |62
vss 1[_|e3
voD_1 [_|64
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SECTION A-A

A
A2
é
=
%
=
%
A A
BASE METAL
NOTES:

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

SYMBOL MIN NOM MAX
A - 1.60
Al 0.05 - 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.14 - 0.23
b 0.13 0.16 0.19
c 0.13 0.18
cl 0.12 | 0127 | 0.134
1] 15.80 | 16.00 16.20
D1 13.90 | 14.00 | 14.10
E 15.80 16.00 16.20
E1 13.90 14.00 14.10
e 0.40BSC

L 0.45 0.60 | 075
L1 1.00REF

L2 0.25B5C

R1 0.08 - =
R2 0.08 - 0.20
S 0.20 -

i o 3.5 I
01 o - -
07 11" 12° 13
63 1 12" 13

ALL DIMENSIONS REFER TO JEDEC STANDARD

MS—026 BEE DO NOT

FLASH

INCLUDE MOLD
OR PROTRUSIONS.
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Version The date Note

V1.0.0 2020.2.12 New document

V1.0.1 2020.12.15 1. Modified 3.1.1, 3.4.1 pin distribution

V11 2022.7.6 1. Delete SDIO eMMC format

2. Add ETH to the resource configuration table
3. Modified reset description in Key features

V1.2.0 2024.11.19 1. Modify Naming rules to Ordering information, modify ordering
information table

V1.3.0 2026.03.17 1. Modify the description in the main features section to “single-cycle
hardware multiply instruction”

14

NSING Technologies Pte. Ltd.

Address: 20 Science Park, #03-15/16
Teleteck Park, East Wing, Singapore 117674
Email: sales@nsing com sg




ay,
"’. NSING

nsing.com.sg

5 Notice

This document is the exclusive property of NSING TECHNOLOGIES PTE. LTD. (Hereinafter referred
to as NSING). This document, and the product of NSING described herein (Hereinafter referred to as
the Product) are owned by NSING under the laws and treaties of Republic of Singapore and other
applicable jurisdictions worldwide. The intellectual properties of the product belong to NSING
Technologies Inc. and NSING Technologies Inc. does not grant any third party any license under its
patents, copyrights, trademarks, or other intellectual property rights. Names and brands of third party
may be mentioned or referred thereto (if any) for identification purposes only. NSING reserves the right
to make changes, corrections. enhancements, modifications, and improvements to this document at any
time without notice. Please contact NSING and obtain the latest version of this document before placing
orders. Although NSING has attempted to provide accurate and reliable information, NSING assumes
no responsibility for the accuracy and reliability of this document. It is the responsibility of the user of
this document to properly design, program, and test the functionality and safety of any application made
of this information and any resulting product. In no event shall NSING be liable for any direct, indirect,
incidental, special, exemplary, or consequential damages arising in any way out of the use of this
document or the Product. NSING Products are neither intended nor warranted for usage in systems or
equipment, any malfunction or failure of which may cause loss of human life, bodily injury or severe
property damage. Such applications are deemed, Insecure Usage’. Insecure usage includes, but is not
limited to: equipment for surgical implementation, atomic energy control instruments, airplane or
spaceship instruments, all types of safety devices, and other applications intended to supporter sustain
life. All Insecure Usage shall be made at user's risk. User shall indemnify NSING and hold NSING
harmless from and against all claims, costs, damages, and other liabilities, arising from or related to any
customer's Insecure Usage Any express or implied warranty with regard to this document or the Product,
including, but not limited to. The warranties of merchantability, fitness for a particular purpose and non-
infringement are disclaimed to the fullest extent permitted by law. Unless otherwise explicitly permitted
by NSING, anyone may not use, duplicate, modify, transcribe or otherwise distribute this document for

any purposes, in whole or in part.
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