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N32H474xC/xE Product Brief

N32H474 series adopts a 32-bit ARM Cortex-M4F core, with a maximum operating frequency of 240MHz, supporting
floating-point unit and DSP instructions. It integrates up to 512-KB embedded flash, 192-KB SRAM (including 32-KB
CCM SRAM), and 4-KB Backup SRAM. It also integrates 4x 12bit 4.7Msps ADCs, 8x 12bit DAC, 4x PGA, 7x COMP,
USB FS Device, U(S)ART, 12C, SPI, CAN-FD, Ethernet, and other communication interfaces. It supports FEMC, xSPI

high-speed storage interfaces, 12S audio interface, super high-resolution timer, multiple advanced control timers,

general timers, basic timers, low-power timers. It also features a built-in hardware acceleration engine for
cryptographic algorithms, supporting AES/TDES, SHA, SM3, SM4, MD5 algorithms, TRNG true random number
generator, and CRC16/32.

Key features

® CPU Core
— 32-bit ARM Cortex-M4F + FPU, single-cycle hardware multiplication and division instruction, support DSP
instruction and MPU
— Built-in 8-KB instruction Cache supporting Flash acceleration unit for zero-wait program execution
— Frequency up to 200 MHz, 300 DMIPS

® Memories

— 512-KByte of embedded Flash memory with ECC
€ Supports encryption, multi-user partition and data protection

€ 100,000 erase/write cycles and 10-years data retention

— 160-KByte of general SRAM with hardware parity checking
— 32-KByte of CCM SRAM with ECC, defaults to general SRAM after power-up, configurable as CCM SRAM
— 4-KByte of Backup SRAM with ECC available in Standby mode

® Power Modes

— Run mode: 45 mA/MHz@240 MHz (peripherals off, 3.3 V@25°C)
— Stop0 mode: SRAM and all registers can be configured to retention, RTC run

— Standby mode: typical value 6uA, all backup registers and Backup SRAM retained, all 10s retained, optional
RTC run

® Clock

— HSE: 4MHz~32MHz high-speed external crystal oscillator
— LSE: 32.768KHz low-speed external crystal oscillator
—  Built-in multiple high speed PLLs
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— MCO: Supports 2-channel clock outputs, which can be configured independently as clock output
— HSI: High-speed internal RC 8MHz, with an accuracy of -1.5% to +2% across the full temperature range.
— LSI: Low-speed internal RC 32KHz, with an accuracy of +/-10% across the full temperature range.
Reset
— Supports power-on/brown-out/external pin reset
— Supports watchdog reset
— Supports programmable voltage detection
GPIOs
— Upto 107 GPIOs
Communication Interfaces
— 1x USB2.0 FS Device interface, built-in PHY, supports crystal-less mode
— 6x SPI interfaces, 2x 12S interfaces, support half/full duplex mode, multiplexed with SPI interfaces
— U(S)ART interfaces
€ 4x USART interfaces (support 1ISO7816, IrDA, LIN)
€ 4x UART interfaces
€ TX/RX of USART3/UART5/UARTS can be mapped to all pins
— 4x 12C interfaces(Master/Slave) with speed up to 1 MHz where slave mode support dual address response
— 3x CAN-FD bus interface, TX/RX can be mapped to all pins
High Performance Analog Interfaces

4x 12bit ADCs with 4.7Msps

4 Multiple precision configuration, support 12-bit, 10-bit, 8-bit, 6-bit sampling precision, resolution up to
16-bit with hardware oversample

€ Up to 16 external single-ended input channels, 3 internal single-ended input channels, support differential

mode and single-ended mode

8x 12bit DAC

€ DAC1~4: Support 1 internal output channel and 1 external output channel, with a sampling rate of 1Msps.
Support output channel buffered/unbuffered modes.

€ DACS5~8: Support 1 internal output channel and 1 external output channel, with a sampling rate of 15Msps.

Only support output channel buffered/unbuffered modes.

4x rail-to-rail PGAs, support differential mode and single-ended mode
7x high-speed comparators (COMP)
Supports 1 reference voltage VREFBUF (2.048V/2.5V/2.9V configurable)

1x temperature sensor
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High Speed External Memory Interfaces

— 1x xSPl interface, supporting external SRAM, PSRAM and Flash, supporting XIP

— 1x FEMC (Flexible External Memory Controller) interface, supporting external SRAM, PSRAM, NOR Flash
and NAND Flash, 8/16-bit data bus width configurable

CORDIC Mathematical hardware accelerator for motor control functions
Built-in filter mathematical accelerator FMAC, supporting FIR, IIR filtering
DMA Controllers

— 2x DMA controller

— Each controller supports 8 channels

— Channel source address and destination address can be configured arbitrarily
RTC real-time clock

— Supports leap-year calendar, alarm event, periodic wake up
— Supports internal and external clock calibration

Timers

— 1x 16bit super high-resolution timer (SHRTIM1)
€ Supports 6x 16-bit timer units, each timer unit has 2 independent channels, with a maximum control
precision of 125ps.

€ Supports 12 independent PWM outputs or 6 pairs of complementary PWM outputs.

— 3x 16-bit advanced control timers with maximum control precision of 5 ns
4 Support input capture, complementary output, quadrature encoder input etc.

€ Each has 6 independent channels, 4 of which support 4 pairs of complementary PWM output.

— 10x 16-bit general purpose timers (GTIM1~10)
€ GTIM1~7, with a maximum control precision of 5.56ns, each timer has up to 4 independent channels,
each channel supports input capture, output comparison, PWM generation, and single-pulse mode output.
€ GTIMB8~10, with a maximum control precision of 5ns, each timer has up to 4 independent channels, each
channel supports input capture, output comparison, PWM generation, and single-pulse mode output, only

channel 1 supports complementary output with dead time, supports break input.

—  2x 32-bit basic timers

—  2x 16-bit low-power timer, can operate in Stop0 and Standby mode.
—  1x 24-bit SysTick timer.

—  1x 14-bit Window Watchdog (WWDG)

— 1x 12-bit Independent Watchdog (IWDG)

Programming Methods
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Support SWD/JTAG debugging interface.
Support UART and USB Bootloader

Security Features

— Flash encryption, multi-user partition management unit (SMPU)
— Supports write protection (WRP), multiple read protection (RDP) levels (LO/L1/L2)
— Built-in hardware acceleration engine for cryptographic algorithm
— Supports AES/TDES, SHA, SM3, SM4, and MD5 algorithms

—  True random number generator(TRNG)

— CRC16/32 operation

— Supports secure boot, program encryption download, secure firmware update
— Supports external clock failure detection, anti-tamper detection.
96-bit UID and 128-bit UCID

Operating Conditions

— Operating voltage range: 1.8V~3.6V

— Operating temperature range: -40°C ~ 105°C/125°C

— ESD: #KV (HBM model), 21KV (CDM model)

— EFT:EFT: VDD (+/-4KV, level A), /O (+/-2KV, level A)
Packages

—  QFN32(5mm x 5mm)

— UQFN48(7mm x 7mm)

— LQFP48(7mm x 7mm)

— LQFP64(10mm x 10mm)

— LQFP80(12mm x 12mm)

— LQFP100(24mm x 14mm)

— LQFP128(14mm x 14mm)
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N

32 H

74 C

Company
Abbreviation
Nationstech

MCU Bit Width

32bit

Types of Product

High performance

MCU Core

4 = ARM Cortex-M4

Product Series

Number of Pins

74 = Energy Enchanced Type

K =32 Pins
C =48 Pins
R =64 Pins
M = 80 Pins
V =100 Pins
Q =128 Pins

Optional

Temperature Range

Support Hunter-OS

7:-40C~105<T
8:-40C~125<T

Package Type

L=LQFP
U = UQFN
Q=QFN

Flash Size

C = 256KBFlash
E = 512KBFlash

Table 1-1 N32H474 Series Ordering Code

Ordering Code® Package Size Packaging® SPQ® Temperature range
N32H474KCQ7 QFN32 5mm x 5mm Tray 490 -40°C~105C
N32H474CCU7 UQFN48 7mm X 7mm Tray 260 -40°C~105°C
N32H474CCL7 LQFP48 7mm x 7mm Tray 250 -40°C~105°C
N32H474RCL7 LQFP64 10mm x 10mm Tray 160 -40°C~105°C
N32H474MCL7 LQFP80 12mm x 12mm Tray 119 -40°C~105°C
N32H474VCL7 LQFP100 14mm x 14mm Tray 90 -40°C~105°C
N32H474QCL7 LQFP128 14mm x 14mm Tray 90 -40°C~105°C
N32H474KEQ7 QFN32 5mm x 5mm Tray 490 -40°C~105C
N32H474CEU7 UQFN48 7mm x 7mm Tray 260 -40°C~105°C
N32H474CEL7 LQFP48 7mm x 7mm Tray 250 -40°C~105°C
N32H474REL7 LQFP64 10mm x 10mm Tray 160 -40°C~105°C
N32H474MEL7 LQFP80 12mm x 12mm Tray 119 -40°C~105°C
N32H474VEL7 LQFP100 14mm x 14mm Tray 90 -40°C~105°C
N32H474QEL7 LQFP128 14mm x 14mm Tray 90 -40°C~105°C

N32H474VEL7-W LQFP100 14mm x 14mm Tray 90 -40°C~105°C
N32H474KCQ8 QFN32 5mm x 5mm Tray 490 -40°C~125C
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N32H474CCU8 UQFN48 7mm X 7mm Tray 260 -40°C~125°C
N32H474RCLS8 LQFP64 10mm x 10mm Tray 160 -40°C~125°C
N32H474MCL8 LQFP80 12mm x 12mm Tray 119 -40°C~125°C
N32H474VCL8 LQFP100 14mm x 14mm Tray 90 -40°C~125°C
N32H474QCL8 LQFP128 14mm x 14mm Tray 90 -40°C~125°C
N32H474KEQ8 QFN32 5mm x 5mm Tray 490 -40°C~125C
N32H474CEU8 UQFN48 7mm X 7mm Tray 260 -40°C~125°C
N32H474RELS8 LQFP64 10mm x 10mm Tray 160 -40°C~125°C
N32H474MELS LQFP80 12mm x 12mm Tray 119 -40°C~125°C
N32H474VELS8 LQFP100 14mm x 14mm Tray 90 -40°C~125°C
N32H474QELS8 LQFP128 14mm x 14mm Tray 90 -40°C~125°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 Naitons.

3. Minimum packaging quantity.
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2 Product Configurations
Table 2-1 N32H474 Series Product Configuration
N32H474VCL7/8
. N32H474KCQ7/8 | N32H474CCU7/8 | N32H474CCL7 | N32H474RCL7/8 | N32H474MCL7/8 N32H474QCL7/8
Device N32H474VEL7/8
N32H474KEQ7/8 | N32H474CEU7/8 | N32H474CEL7 | N32H474REL7/8 | N32H474MEL7/8 N32H474QEL7/8
N32H474VEL7-W
Operating Condition 1.8~3.6V/-40~105°C /125°C
ARM Cortex-M4F @240MHz, 105°C, 300DMIPS
CPU Frequency
ARM Cortex-M4F @200MHz, 125°C, 250DMIPS
Flash Capacity (KB) 256 512 256 512 256 512 256 512 256 512 256 512 256 512
General SRAM 112 160 112 160 112 160 112 160 112 160 112 160 112 160
Total SRAM
CCM SRAM® 32
(KB)
Backup SRAM 4
SHRTIM 1*16bit®? 1*16bit
ATIM 3*16hit 3*16bit
7*16hit 7*16bit 7*16bit
GTIM
3*16bit 3*16bit 3*16bit
BTIM 2*32hit
Times
LPTIM 2*16hit
SysTick timer 1
WWDG 1*14bit
IWDG 1*12bit
RTC Yes
SPI/12S 4/2 512 6/2
12C 4
Communication USART 4
Interfaces UART 4
USB FS Device Yes
FDCAN 3
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Memory XSPI Yes® Yes
Expansion FEMC No Yes® Yes
GPIO 26 42 38 52 66 86 107
WKUP Pins 2 3 3 4 4 5 5
DMA 2
Number of channels 16Channel
12bit ADC 4 4 4 4 4 4 4
Number of channels 13Channel 21Channel 20Channel 26Channel 38Channel 45Channel 51Channel
12bit DAC 8
Number of channels 8 (4 External/Internal + 4 Internal)
PGA 4
COMP 7
VREFBUF No
Algorithm Support DES/3DES. AES. SHA1/SHA224/SHA256. SM3. SM4., MD5. CRC16/CRC32
TRNG Yes
Cordic Yes
FMAC Yes
Security Protection Read-write protection (RDP/WRP), storage encryption, partition protection, secure boot
Package QFN32 UQFN48 LQFP48 LQFP64 LQFP80 LQFP100 LQFP128

Notes:

(1) CCM SRAM is powered up as general SRAM by default, and users can configure it as CCM SRAM.
(2) SHRTIM in the two packaging forms UQFN48 and LQFP48 only supports 4 timing units A~D, QFN32 only supports 2 timing units A/B

(3) XSPI does not support 8-wire mode.

(4) FMEC only supports address bus and data bus multiplexing
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3 Package
3.1 QFN32
3.1.1 QFN32 Pinout
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3.1.2 QFN32 Package

D .
b2 MILLIMETER
SYMBOL

h MIN | NOM | MAX
)| Uy uul . A 0.70 | 075 | 0.80
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7 /e o A E2 3.40 | 3.50 | 3.60
EXPOSED THERVAL Ne \win A T Tom [om on
PAD ZONE h 0.30 | 0.35 | 0.40

BOTTOM VIEW
<L I'e 'ae
uj;;j_D_D_D_D_D_D_ﬂ | 111 L)L
- [ 1 o8 :‘
< =
3 BIRA! Option & 3 BRH Option B
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3.2 UQFN48
3.2.1 UQFN48 Pinout
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3.2.2 UQFN48 Package
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3.3 LQFP48
3.3.1 LQFP48 Pinout
2
()
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VBAT [ |1 36| | voD
Pc13[ |2 35[ ] vss

PC14-05C32_IN[ |3 34[ ] Pa12

PC15-0SC32_OUT [_| 4 33[ ] ranr

PH0-0SC_IN[_ |5 32[ ] rat0

PH1-0SC ouT [ |6 31| | Pa9
L] LQFP48 u

PH6-NRST [ |7 30[ ] ras

PA2[ |10 27( ] PB13
Pa3[ |11 26] ] PB12
A4 |12 25] ] pB11
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3.3.2 LQFP48 Package
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MIN | NOM | MAX
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3.4 LQFP64
3.4.1 LQFP64 Pinout
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3.4.2 LQFP64 Package
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3.5.1 LQFPS80 Pinout

VBAT |:
pc13[_|

PC14-05C32_IN [_|
PC15-05C32_0UT [_|
PHO-OSC_IN [_|
PH1-0SC_OUT [_|
PHE-NRST [_|
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N
[ ]

[y

N

80 :| VDD

79| ]vss

78| _|PBo

77 :| PB8-BOOTO

76| |PB7

75| _|PB6

74| _|PBSs

73| | PB4

72| |PB3
71| _|PD2
70| ]Pp1
69| ] PDO

LQFP80

68| |Pc12

67| |rci1

66| ] PC10

65| | PA1L5

64| | PAL4

63| _|PA13
62| |voD
61| |vss

60[ ]pa12
s9[ ] Pan
s8[ ] Pato
57[_] Pag
56 | PAs
55 ] pco

53[ ] pc7
52| ] pce
s51[ ] vop
s0[ ]vss
49 ] Pp10
48[ ] P9
47| ] Pos
46 ] PB15
45 ] PB14
44 ] PB13
43[ ] eB12
a2 ]rB11
41[ ] vop

Pa7 [_|21
pca [ |22
pcs |23
PBO [ [24
PB1[ |25
PB2 [_|26
vssa [ |27
VREF+ |28
VDDA [ |20

PE7 [ ]30
PEs [ |31
PE9 [ |32
PEL0 [ |33
PE1L[ |34
PE12 [ |35
PEL3 [ |36
PE14 [ |37
PE15 [ |38
pB10 [_|[39
vss [_[40
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3.5.2 LQFP80 Package

VA g v T saqsor, | MUDGET
GT S MIN | NOM | MAX
c- A e | we | 960
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= E : DETAIL:F B | 13.05] — |13.25
= = ElE o 0.50BSC
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= = L ' L1 1.00REF
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3.6 LQFP100
3.6.1 LQFP100 Pinout

~N

95| | PB8-BOOTO

100| | voD
99| Jvss
98| |PE1
97| ]PE0
96| |PB9
94| |pB7
93| |rB6
92| |PB5
o1| |rB4
90| |rB3
89| |PD7
88| | rDs
87| _|rps
86| | PD4
85| |rD3
84| |pD2
83| |rD1
82| _|ppo
81| |pc12
o[ Jrci1
79| _]pcio
78| _|PAls
77|_]PAL4
76| | PAL3

PE2[ |1 75[ ] vop
PEs[ |2 74[ ] vss
PE4[ |3 73] ] Par2
PES[ |4 72| ] Palt
PE6 |5 71[_] PAt0
vBAT[ |6 70[ ] Pag
pc13[_|7 69 ] ras

PC14-0sC32_IN[_|8 68[ ] pco
PC15-05C32_OUT[_|9 67 ] pcs

Pro[_|10 66 ]pc7
prio[ 11 65| ] Pce

PHO-OSC_IN [_] 12 64[ ] voD
PH1-0sC_OUT [_|13 LQFP100 63[ ] vss
PH6-NRST [_| 14 62| | Pp15

pcol |15 61| | PD14
pc1 |16 60[ | PD13
pc2[ |17 59| | PD12
pca[_|18 s8] pp11
pr2[_ |19 57[ ] po1o
PA0[_]20 56 ] PD9
PaL[ |21 55 | PD8
Pa2[ |22 s54[ ] rB15
vss[_|23 53| PB14
vDD [_| 24 52| ]rB13
PA3[ |25 s51[ ] pB12
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3.6.2 LQFP100 Package

o

i

b =7 |
DETAIL: F
U
W,
74l
BASE METAL | T
o PLATING
SECTION B-B
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MILLIMETER
SYMBOL

MIN | NOM | MAX
A . _ | 160
Al 005 | — | 015

A2 135 | 140 | 145

A3 0.59 | 0.64 | 0.69

b 018 | _ | 026
bl 0.17 | 020 | 0.23
c 013 | _ | 017

cl 012 | 0.13 | 0.14

D 15.80 | 16.00 | 16.20

D1 13.90 | 14.00 | 14.10

E 15.80 | 16.00 | 16.20

El 13.90 | 14.00 | 14.10

B [1505] — [1535
e 0.50BSC
L [oas]| — Jos
LI 1.00REF
0 o [ _ |7
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3.7 LQFP128
3.7.1 LQFP128 Pinout

\
18] vDD
127 | vss
126 || PEL
125 ] PEO
124 | PBO
123 | PB8-BOOTO
122 ]pB7
121 | P86
120[_]pBS
119 | PB4
118 | PB3
17| ]po7
116 ] PDs
115]_|PD5
114 | PD4
113 ]PD3
112|_|PD2
111{_]vop
110 ] vss
109[ | PD1
108|_] PDO
107 ] PGo
106|_| PGS
105 ] Pe7
104 [ | pe6
103[ Jres
102 ]pc12
101 ]pc11
10[Jrc1o
99 ] PAls
98| | PAl4
07| PH2

PE2[ |1 96 | PA13
PEs[ ]2 95[ | vpbD
PE4[ |3 94[ Jvss
PES |4 93| |pAr2
PE6 |5 92[ Jran
veaT [ [ ]Pato
rc13[_| ] Pa9

PC14-05C32_IN [_| ] ras
PC15-05c32_0UT [_| [ ]Pco

PF3[_|10 87[ ] pcs
Pra[_| 11 86 | PG4
vss[]12 85| ] Pas3
vob [|13 84| _|PG2
Prs [ 14 83[ ] po1
Pr7[1s 82| ] Pco
pra |16 LOFP128 81| ] rc7

pro [ |17 8o[ ] pce
Pr10[_[18 79[ JvoD

© o N o
® © © ©
® © O

PH0-0sC_IN [_| 19 78[ ] vss
PH1-0sC_ouT [_| 20 77| PD15
PHE-NRST [ 21 76 | PD14

pco[ |22 75| Pp13
pci[ |23 74| PD12
pc2 [ 24 73] Poua
pca[ |25 72| PD10
Pr2[ |26 71| Pp9
PAO [ |27 70[ | o8
PAL[ |28 69 |pBis
PA2[ |20 68| | PB14
vss[]30 67 | PB13
vop 31 66 | PB12
PA3[ |32 65 |PBI1L
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3.7.2 LQFP128 Package
D | COMMON DIMENSIONS
D1 g s (UNITS OF MEASURE=MILLIMETER)
— = Al SYMBOL | _MIN NOM | _MAX
AR AR fRARAARAARAARRARARRAARRAR = A = = 1.60
L Ee _ Al 005 | - 0.15
= $ S - — A A2 1.35 | 1.40 | 1.45
= ‘ L E = A3 059 | 0.64 | 069
= \ TOP-E-MARK ' \|E5 BTM-E-MARK = A T KT
= 2-91.80X0.10+0.05D 2-01.80X0.10+0.05D = c 0.13 - 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
= = = El 13.90 | 14.00 | 14.10
= = = e 0.40B5C
== = = L 045 | 060 | 0.75
=5 = = L1 1.00REF
= INDEX ©1.20X0.20+0.10D = = 2 0.25B5C
= /_ = = R1 008 | - -
=) O = = R2 0.08 - 0.20
= \{ 2/ = = 5 0.20 - -
= 0 35 7
i (L ERELEEEEEREERELEEREREL R LKL LB 07 v - =
B 7 53
—“L—bm ~H—e : ?-‘ 03 KR 12 130
— WITH PLATING b1 AA
1 //2
P | BASE METAL
7

u:\\ ’><

an NOTES:

ALL DIMENSIONS REFER TO JEDEC STANDARD
&) MS—026 BEE DO NOT INCLUDE MOLD
l | SECTION A-A FLASH OR PROTRUSIONS.
8 NS
' L «i )
(L "‘A/
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4 Version History
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Version Date Changes

V1.0.0 2024.11.12 Initial release

V1.1.0 2025.5.21 Addition of models N32H474KEQ7/8 and N32H474KCQ7/8

V1.2.0 2025.8.27 1.Modify the naming convention diagram of the ordering information section

2.Modify the maximum core frequency to 240MHz at 105<C and 200MHz at 125<C
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5 Disclaimer

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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