ah

W EIREAR

www.nsingtech.com

N32H497xG P A

N32H497 Z3%X A 32 bit ARM Cortex-M4F A%, BELIEFIN 240MHz, ZHFREERM DSP 84, £R&E
& IMB#k A3 Flash, 576KB SRAM (£235 80KB CCM SRAM) +4KB Backup SRAM, %1% 3 4> 12bit 4.7Msps
ADC. 24" 12bit DAC, %£J% USB FS Device. USB HS Host/Device. U(S)ART. I2C. SPI. CAN-FD. Ethernet
SomEfEEO, X DVPED, %#SDIO. FEMC. xSPI. SDRAM EEFAEE:O, S 2SO, X%
AELERSR. BRHENR. BAERS. K e %, AEFRLEEEMMESI%, X&F AES/TDES.
SHA. SM3. SM4. MD5 &%, # TRNG EREHE L4238, & CRC16/32

Rk

® Ni% CPU

— 32 fiZ ARM Cortex-M4F W%+ FPU, 0 {REFafefRizdE 4, SCHF DSP #54-#1 MPU

— NE 8KBI-Cache (J84ZZ47) Fl 1KB D-Cache (BUIEZEAF), (HF Flash MIH S IGHATRET 0 45

— I 40 240MHz, 300DMIPS
o NEERS

— IMByte }i /4 Flash, SCREXUBANK, SCREINEAPMf. 48 XOEELCHORARS, 1 JTIRERS AL, 10 AR50 (REF

— 496KB J@H SRAM, AECE NS RE ECC, 3R ECCHf, #EH AN 448KB

— 80KB CCM SRAM, ERiA Wil fil SRAM, HIHCE N CCM SRAM, FHCE N FF ECC, X #F ECCHf, ZEH AN 64KB
— 4KB Backup SRAM, 3 ECC, HJ7F Standby Bl

® Ihit

— Run #x: FrfsME AL B LT

— Sleep #x: CPU F1EIEAT, FMXATACEIEAT

— Stop0 #x: SRAM fr¥F, FrH HFAFEALREF, RTCIELT

— Standby #£3\: Backup SRAM fR¥F, FTH &1 a7 fR¥E, A& RTC fHRE, 10 fR¥F
— VBAT #3X: Backup SRAM fRFF, By #7745 frHF, Wik RTC filifg
® Ioh

— 4MHz~32MHz M5 38 4

— 32.768KHz #MHAKIH A

— WHEZNEMPLL

— SCRE 2 BRI EPA Y, AT A I

— WS RC 8MHz , -1.5%~+2%4%% (4iRJEVERED

— AEMEIHE RC 32KHz, +/-10%4%% (2iEEEED

o Ffr

— ¥R BRSNS AL
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— FFRITIREAL

—  SCRET YRR E R A
® K3 #F 118 GPIOs, PD6~PD7. PGI~PG15 3t 9 4> 10 F] LA K¢ VDDIO iy A\ ftsg T4
o FEfF&NO

— 1/~ USBFS Device #% 1, P& PHY, SCHM A

— 1/} USB HS Host/Device #%1, & PHY

— 6 SPI4EIH, 2128, SCRPE/ AW TR, 5 SPIAE AN

— 5/ USART #11/5 /> UART #1, ¥ 1S07816. IrDA. LIN, USART3/UARTS/UARTS ] TX/RX $47] 4= 5] JHIMe 5
— 4N RCHEHMN, AL | MHz, MBS, MU SCREXU I R

— 3/ CAN-FD R4 1, ] A4 5] s

— 1 4~ IEEE-802.3-2002 #t%5 /] Ethernet MAC #: 11, ¥ 10M/100M LUKMI.  TEEE1588 [F]25 K M6
— 1/ DVP (Digital Video Port), ¥ 8/10/12/16 i ¥

o EMEfEERlEEDO

— 3 12bit 4.7Msps ADC, 3CHF 12bit. 10bit. 8bit. 6bit RAEKEREE, BRI RAEZ 16bit, ADCI XEFZ L 16 I FM B0
I \EIE, ADC2 1 ADC3 L2 1A 18 BR AN s NI, SRR H bR 22 i

— 2~ 12 bit DAC, £~ DAC SZHEEXFE P — N H @ A 0 FrAh— Nyl IE, SRFEHE R IMsps, TP Buffer fIAN T
Buffer frH, BILACREG I . A L TR P ok g

— AR AR
o EiEFMY BEN
— 1A xSPLE:O, STHF 12/4/8 B se I BC B, A T4 SRAM. PSRAM Al Flash, 7§ XIP

— 14> FEMC( Flexible External Memory Controller) # 1, 8/16 fi 455 rJECE, Z+F SRAM. PSRAM. NOR Flash. NAND
Flash

— 1/~ SDIO #:1, 3 SD/SDIO/MMC %=X

1) SDRAM #11, 8/16 fr%#hs %6 B nl i B

FE AL ] P 45 B OB AR DI 2% Cordic
Delta Sigma &R ¥ 5(DSMU)
2 /NEE DMA £ 3%, BMNERISS R 8 BB, @EEIRMIE X B Kb B R A
RTC LR S, XRESAER, RS, FMEwRmE, STRENINEN SR
5E B A

— 34~ 16bit I e THEER, SCRENIR, EAMAL . EXHmASRINEIIEE, s IE R 4.17ns; N ERERAE 6 M
SLHEIE, A 4 ANEE SR 4 %5 AN PWM

— 10 MEH 2 #(GTIM1~10):

® GTIM2/3/5/6/7, 16 frit#ids, mEfEHIMEE 4.170s, HANEMNH{LIL 4 MWOLEE, FMEERSFFMAMR.
H LR PWM A AT R ik 2 5

® GTIMI/4, 32 frilHi3, HmiEhliE 4.17ns, BAERBRLE 4 AMMIEIE, BB SRR, il
By PWM AR AT S i A s e 5

® GTIMS8~10, 161 it#iss, wmEIEHIFEE 4.17ns, BN EN S 2IE 4 /NMMOLIEE, B/NEEACFmARIE. Mt
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B PWM A A1 kb AR it AUBIE 1 SCRFAEX FAMAT , SCRERIZE SN

— 2> 32bit A ERT T H 3R

— 24> 16bit IKIIFEER 25, AIFE Stop0. Standby i T TAE

— 14> 24bit SysTick 14> 14bit & LETTH(WWDG). 14> 12bit #3725 141 IWDG)

o HmEHA

— Y HF SWD/TAG 7E £kt 1

— ¥ USB. UART Bootloader

o A

— Flash fA1# 0%, ZHP 0 XER (SMPUD

— ZFFERY (WRP), ZMELRY (RDP) 52 (LO/LI/L2)

— N E A EVAREE NS %, CFF AES/TDES. SHA. SM3. SM4. MD5 5k

— TRNG HFEHNER A 4% CRC16/32i85H

— SCRREARE), FEFINE T, ZATE SO AN AR S R

— SCREBAR I

® 96 £ UID A 128 £2 UCID

o TR

— TAEHJEIER: 1.8V~3.6V

— LARMREEEHE: -40°C~105°C

o %

— LQFP64(10mm x 10mm)

— BGA64 (S5mm x Smm)

— BGA72 (4.41mm x 3.76mm)

— BGASI1 (4.41mm x 3.76mm)

— LQFP100(14mm x 14mm)

— LQFP100-2(14mm x 14mm)

— LQFP144(20mm x 20mm)
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1iTHfE B

N 32 H 4 97 V G L 7 X

Company
Abbreviation
Nationstech
MCU Bit Width .
- Extended filed
32bit - -
Optional, depending
Types of Product on the application
High performance Temperature Range
MCU Core 7:-40C~105<C
4 = ARM Cortex-M4
Package Type
Product Series ge P
: . L=LQFP
97 = High-Capcaity Type B = BGA
Number of Pins
R =64 Pins
N =72 Pins ]
M = 81 Pins Flash Size
V =100 Pins _
7 = 144 Pins G = 1MB Flash
£ 1-1 N32H497 RIIT HARIEBE R
TGRSO HEE HERF BED SPQ® REEE
N32H497RGL7 LQFP64 10mm x 10mm Feit 160 -40°C~105°C
N32H497VGL7 LQFP100 14mm x 14mm o 90 -40°C~105°C
N32H497VGL7C LQFP100-2 14mm x 14mm e 90 -40°C~105°C
N32H497ZGL7 LQFP144 20mm x 20mm Feit 60 -40°C~105°C
N32H497RGB7 BGA64 Smm X 5mm TBD TBD -40°C~105°C
N32H497NGB7 BGA72 4.41mm x 3.76mm TBD TBD -40°C~105°C
N32H497MGB7 BGAS1 4.41mm x 3.76mm TBD TBD -40°C~105°C
1. BOHTTEAT ME B LT T

2. SE RN REAN R, W HARRGR, IR B R EAR
3. NGRS
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2% 2-1 N32H497 R4l &

5 A 2 N32H497RGL7 N32H4797RGB N32H497NGB7 | N32H497MGB7 |N32H497VGL7| N32H497VGLTC | N32H497ZGL7
TAEPES 1.8~3.6V/-40~105°C
CPU %z ARM Cortex-M4F @240MHz, 300DMIPS
Flash 48 (KB) 1024 1024 1024 | 1024 | 1024 1024 1024
Total General SRAM 4960
SRAM | CCM SRAM® 300
(KB)  'Backup SRAM 4
ATIM 3*16bit
5*16bit
GTIM 2#32bit®
3*16bit®
o BTIM 2#32bit
e 3 LPTIM 2%16bit
SysTick timer 1
WWDG 1*14bit
IWDG 1*12bit
RTC Yes
SPI/I2S 52 6/2
I’C 4
USART 5
S UART 5
USB FS Device Yes©
H(I)Js?/%g/?ce Yes'®
FDCAN 3
5/23
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Ethernet Yes
XSPI Yes
- FEMC No Yes” ‘ Yes
SDIO Yes
SDRAM No | Yes
AW H. DVP Yes
GPIO 54 52 59 67 85 83 118
WKUP Pins 5 5 5 5 7 7 7
Nb of I/Os down to 1.8 V® 0 6 6 0 9
DMA 2
Number of channels 16
12bit ADC 3 3 3 3 3 3 3
Number of channels 20 23 23 23 20 19 28
12bit DAC 2
Number of channels 2
SHESCHF DES/3DES. AES. SHAI/SHA224/SHA256. SM3. SM4. MD5. CRC16/CRC32
TRNG Yes
Cordic Yes
DSMU 1
Number of channels 8
GRS EERY (RDP/WRP). fEEINE . 7 XORT . %45 3)
% LQFP64 BGA64 | BGA72 | BGASI | LQFPI00 | LQFP100-2 LQFP144
E:
1. {fiff ECC, SRAM % &} 448KB, AVl ECC, SRAM %N 496KB, ERiMHifk ECC;
2. EHEUAREA SRAM, #H{FR LA E Ay CCM SRAM;
3. {ifE ECC, SRAM %’ 64KB, MMt ECC, SRAM %4 80KB, BRiMfifE ECC;
4, ¥ GTIMI I GTIM4 SZF 32bit £ £%;
5. 1Y GTIMS8/9/10 SZHrfl %, i | SCRe HAMBERH
6. BGAS1/71/64 $%5 USB FS Device fil USB HS Host/Device H fig 2 i% 1;
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7. AVUSCEHMIR 16 Arhhb R EOE B AR,
8. BGASI fl BGA72 #% PG9~PG14 1] LA #Fifid VDDIO i A\ fitHL T, LQFP144 3% PD6~PD7. PG9~PG15 1] LAz HFiEid VDDIO My N fte TAF, F

1.8~3.6V i\

7123
HEHARBHAEFR AT NSING TECHNOLOGIES INC.
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3.1 LQFP64 3%
3.1.1 LQFP64 3| 44
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\
64| |voD

63| ] vss

62| |pBo

61| |PBS

60| | PH4-BOOTO
59| |pB7

58| |PB6

57| |pBs

56| | PB4

55| |pB3

54| |pD2

53| | pc12

52| |pcit

51| _]Pcio

50| |PA1s

49| | P14

PC14-0sC32_IN[_|3 46 [ ]pa13
PC15-05C32_OUT [_[4 45| | PA12
PHO-OSC_IN [_]5 a4 [ ]pant
PH1-0sC_OUT [ |6 43 [ ]rat0

NRsT[_|7 42 || Pag
pco[ |8 LOFP64 41 [ ]ras
pci[ ]9 40 [ ]rce
pc2[_|10 39 [ ]pcs
pca[ |11 38 [ |7
vssa [ |12 37 [ ] rce
VDDA [ |13 36 [ ] PB15
PAO-WKUP [_| 14 35 | | rB14

PaL[ |15 34 [ |rB13
Pa2[_|16 33| ] P12

PA3 [ |17
vss |18
voDp [ |19
PA4 [ |20
PA5 [ |21
PAG [ |22
PA7 [ |23
pca[ |24
Pcs [|25
PBO [_[26
PB1[ |27
pe2 [ |28
PB10 [ |29
pB11 [ |30
PH3 [ |31
voD [_|32
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4 & '
. = =] 5 7 ¢ IMETE
\f /\l* ! , ‘\ i SYMBOL MILLIMETER
MIN NOM MAX
A — - c 1.60
P At oos| — |ous

A2 135 | 1.40 | 145
A3 0.59 | 0.64 | 0.69

A | [
| AARAAAARRAAARARR e AT T
: |

!

- —D —

0%1\ bl 0.17 | 020 | 0.23
P 18 3 c 03| _ [on7
™ F‘L’. S cl 012 | 013 | 0.14
1L - Ll——e
= D 11.80 [ 12.00 | 12.20
»im] DETAIL: F D1 990 |10.00 | 10.10
- z ~
e El E E 11.80 | 12,00 | 12.20
s e B | 11.05 11.25
o ~—bl—| 7 I A= A
o i W"‘ﬂ El 9.90 | 10.00 | 10.10
o) ; H ¢l ¢
= s /A: } ] e 0.50BSC
o L 045 | — | 075

T WITH PLATING !0 REFI

i SECTION B-B E 0
0 % R
9/23
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3.2 BGA64 313
3.2.1 BAG64 B[4+ A5

Top view
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3.2.2 BGA64 R~
- . 1)
Seating plane Symbol millimeters inches(!
Min Typ Max Min Typ Max
¥ | | Alddd[Z
pe= 1y A 0.460 0.530 0.600 0.0181 0.0209 0.0236
4
A4 aa a2 Aﬂ Al 0.050 0.080 0.110 0.0020 0.0031 0.0043
A2 0.400 0.450 0.500 0.0157 00177 0.0197
E1 Afball Al bal
E identifier index area E A3 0.080 0.130 0.180 0.0031 0.0051 0.0071
A4 0.270 0.320 0.370 0.0106 0.0126 0.0146
7 b 0.170 0.280 0.330 0.0067 0.0110 0.0130
A
ggg 8 g g 8 o : D 4.850 5.000 5.150 0.1909 0.1969 0.2028
00000000 D1 3.450 3.500 3.550 0.1358 0.1378 0.1398
[eXele) O+O [e)ele; D1 D E 4.850 5.000 5.150 0.1909 0.1969 0.2028
8 8 8 8 8 8 8 8 e E1 3.450 3.500 3.550 0.1358 0.1378 0.1398
000000 0& e - 0.500 - - 0.0187 -
HI OOOO0O0 O‘S & F 0.700 0.750 0.800 0.0276 0.0295 0.0315
ddd - - 0.080 - - 0.0031
BOTTOM VIEW @b (64 balls) TOP VIEW eee R - 0.150 R R 0.0058
| Dece@]Z
(@ &[Z] fif - - 0.050 - - 0.0020
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3.3 BGAT2 #3
3.3.1 BGAT72 B 475
1 2 3 4 5 6 7 8 9

| (=) ) (=) @

| () ) (o) (@R

o | (o) () (o) oo

o | (a ) { Poto o

E ch PA8 PA9 BGA72 P58 ‘

N o S N

G

H

J

Top view
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il o
COMMON DIMENSIONS +
4X “
£ |asa|C (UNITS OF MEASURE=MILLIMETER) «
o COMMON DIMENSIONS #| 2
| a
: ITEM SYMBOL MIN.#| NOM.| MAX=|.
1
¥ & & & +
Body Size X D 4300 4400 4500¢| .
Yo E+ 3.660¢| 3.760¢) 3.860¢|.
! y X+ eb+ 0400+ o
______I______ A Ball Pitch + veo oFe 02000 .
I Total Thickness < Av 0662 0733¢| 0804#|¢
| Ball Stand Off< Al+ 0138¢| 0188¢| 0.238¢|¢
: Mold+Substrate A2e 0.495¢| 0545¢| 0595¢|¢
1
¢J Mold Thickness < A3+ 0.325¢| 0365¢| 0405¢|¢
“ Substrate Thickness < AS+ 0150¢| 0180«| 0210#|¢
ToP VIEW SIDE VIEW ~ Ball Size+# b+ 0.208+| 0258¢| 0.308¢|*
o
Package Edge Tolerance# EEERS 0.100# £
o
o Mold Flatness ¢ cce? 0.200¢ +°
1234567839 ‘@r'a - ﬁ?\ Coplanarity ¢ ddd ¢ 0.080+ B
J[ ocoocodocoe® i “\\ Ball Cffset (Package) eee 0150+ a
H| 0000 g 0000 | ! Y Ball Gffset (Ball) e 0050« -
G O00O0QO0O&—T i a |
F| OO0 | OCO&— \ < Ball Count < ne 72¢ @
- . | Iz
EGSS + 06— 5 Edge Ball Centerto | X¢ | DL@ 3.200¢ -
0l 000 , 000 o Center Yo | Ele 3.200¢ -
| G000 g 0000 = Edge Ball Centerto | X° | gD+ 05007 .
B OOOODOCO0 SEATING PLANE Package Edge ¥ gE# 0.280¢ o
AIL@OOCOQ@P O @ NOTES
i
B DETAIL A
- —_— 1. DIMENSIONS ARE IN MILLIMETERS.+
" o 2. All DIMENSIONS AND TOLERANCE CONFORM TO ASME Y¥14.5M-2003.
3. TERMINAL POSITIONS DESIGNATION PER JESD 95.«
BOTTOM VIEW ~
13/23
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3.4 BGAS1 H3&
3.4.1 BGAS1 B| 4
1 2 3 4 5 6 7 8 9
........................................... N
A PE3 PA15 PD2 PG9 PG14 PF8 PF9 VSS VDD
.................................... Ve Ve
B VSS PA14 PC12 PGlO; PG13 VDDIO PE7 PC13 VBAT
C
D
E
F
G
H
J

Top view
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- o
COMMON DIMENSIONS +
4X “
[S[sa]c] (UNITS OF MEASURE=MILLIMETER)
s gl [ COMMON DIMENSIONS @
P
1 ITEM & SYMBOL
T MIN. <] NOM.#| MAX+| o
' a el I I El
Body Size® X D 4.300°] 4.400 45009 o
e Ev¢ 3.660¢| 3.760¢| 3.860¢ |,
! N Xe eD# 0400+ Fl
______|______ L Ball Pitch ¢ Yo oEv 0.200¢ .
| Total Thickness ¢ Ae 0862¢| 0.733¢| 0804e|e
I Ball Stand Off¢ Ale 0138+| 0188+| 0238+|¢
: Mold+5Substrate A2# 0495+ 0545+| 0595#|¢
T
« Meld Thickness Ade 0325¢| 0385¢| 0405¢|¢
o Substrate Thickness # ASe 0.150+¢| 0180+¢| 0210¢|¢
TOP VIEW SIDE VIEW - Ball Size+ ke 0.208+| 0.258¢| 0308¢|°
o
Package Edge Tolerance+ aaa+d 0100+ o
o
w Mold Flatness+ cccd 0.200# @
1234567839 T
= Coplanarity © ddd+ 0.080# @
i[ ooocowoooe Lo panaTy
H 00000000 n e Ball Offset (Package}# eee v 0150+ @
6] OO0O0LOOOE—T J
Ball Cffset (Ball)# fife 0.050+ £
F| coooooooe—% / N Offset (Ball)
IS mmCisas] eeo— \ Ball Count+ ne 81¢ .
D 0000QWO000 Edge Ball Center to X D1+ 3.200¢ o
¢ 0000QPOOO00 Center vo | Ele 3200¢ .
8 8888 0089 e Edge Ball Center to X gD+ 0600+ P
AlD ?-T Ti P~ SEATING PLANE Package Edge+ Y gE+ 0.280+ rl
D NOTES]+
8 . DETAILA |

1. DIMENSIONS ARE IN MILLIMETERS.+
2. All DIMENSIONS AND TOLERANCE CONFORM TO ASME Y14.5M-2009.«
3. TERMINAL POSITIONS DESIGNATION PER JESD 95.+

BOTTOM VIEW
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=
o
o)
o
Ww w o m I O @M O m mo 0O 0O 0 0 0 0 0 0 0 0 O € <
> > A o A o A A oA A oA a a4 4a a 4a a a4 a a a a aaa
IO A A A A A A A A i e e
(.83 385 %8833 5959 33588389 =3822rk e )
‘—1

Pe2[|
Pes[ |
PE4[ |
PEs |
PEs [ |
VBAT [
pc13[]

PC14-05C32_IN [

i

75[_]vobD
74[ ] vss
73] ] PH2
72| ] PA13
71| PAl2
70[ ] pall
69| ] PAl0
68| | PA9
PC15-05C32_0UT [_| 67| | rAs
vss 5[ |10 66 ] Pco
vob_s[ |11 65 ]Pcs

PHO-0SC_IN [_|12 64 |7
PH1-0sC_OUT [_]13 LQFP100 63| ] pce
NRsT[ |14 62| ] PD15
pco[ |15 61| ] PD14
pci[ |16 60| ]PD13
pc2[ |17 s59[ ] Pp12
pc3[ |18 s8[ ] Pp11
vop [_] 19 57[_]Pp10
vssa |20 56 ] PD9
vrRer+ [ |21 55| | PD8
VDDA [ 22 54[ ] PB1S
Pao[ |23 53| | rB14
PaL[ |24 52| |pB13
paz[ |25 s1{ ] eB12

©® N o g A~ W N

©

Pa3[ |26
vss [ |27
vop [ |28
P4 |29
Pas [ |30
Pas [ |31
Pa7[ |32
pcal |33
pcs [ ]34
PBO |35
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1A_ME_V4

millimeters inches(!
Symbol
Min Typ Max Min Typ Max

A - - 1.600 - - 0.0630
Al 0.050 - 0.150 0.0020 - 0.0059
AZ 1.350 1.400 1.450 0.0531 0.0551 0.0571
b 0170 0.220 0.270 0.0067 0.0087 0.0106
c 0.090 - 0.200 0.0035 - 0.0079
D 21.800 22.000 22.200 0.8583 0.8661 0.874
D1 19.800 20.000 20.200 0.7795 0.7874 0.7953
D3 - 17.500 - - 0.689 -

E 21.800 22.000 22200 0.8583 0.8661 0.8740
E1 19.800 20.000 20.200 0.7795 0.7874 0.7953
E3 - 17.500 - - 0.6890 -

& - 0.500 - - 0.0197 -

L 0.450 0.600 0750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -

k 0° 3.5° 7 0° 3.5° 7
cee - - 0.080 - - 0.0031
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