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N32H487xE/xG P A

N32H487 &FXKH 32 bit ARM Cortex-M4F Wi%, Jm LAEEM 240MHz, XFFREHEM DSP 84, £RHE
7% 512KB # AR Flash, 192KB SRAM (f#% 32KB CCM SRAM) + 4KB Backup SRAM, #EEE 4 4 12bit
4.7Msps ADC. 2 A 12bit DAC, £ USB FS Device. USB HS DualRole. U(S)ART. I12C. SPI. CAN-FD.

Ethernet &@ 54 0, 30# DVP# M, F#: SDIO. FEMC. xSPI BEFEMEE N, 3 125 THEO, s
BRER . EAEN . EAEK . [KIFEEn 8, NWEFEEEEAMmET %, TR AES/TDES. SHA.

SM3. SM4. MD5 &, 3# TRNG EFEH ¥ A4 %, X CRC16/32

Regretk

® WHixCPU
— 3217 ARM Cortex-M4F W%+ FPU, BJIIEMFafefrikie &, CHF DSP #54H1 MPU
— N HE 8KB 64 Cache 217, ZHF Flash s s e AT FET 0 %45
— 45 240MHz, 300DMIPS
o mELES
— 512KByte ;4 Flash(eFlash), XREINZEAZAE 4 XE B LIRS, L HUESRE, 10 FEARREF
512KB sFlash({{ N32H487ZGL7 XX £f), 10 HIREFIREL, 20 T4 Rk
— 160KB i@l SRAM, HH## B
32KB CCM SRAM, _FHIZR NI SRAM, HWFLE Ny CCM SRAM, Z#F ECC
4KB Backup SRAM, ¥ ECC, H{E Standoy # {#Kf
o IhfE
— Run#iz: 45mA @240MHz (AM%%H], 3.3V@25°C)
— Stop0 #{3: SRAM {R¥F, A FFZ#R%F, RTC Run
— Standby #£5X: 6uA BB, Backup SRAM fR¥F, ATA & arfAanfREs, Wik RTC{RE, 10 fR¥F
— VBAT#=: 4uA HLRU{H, Backup SRAM {R¥F, FIrfy & & A7 rkE, Wik RTC ffRE
o e
4MHz~32MHz #M5 38
32.768KHz AN IHE i 4
— WHEZANEMPLL
SCHE 2 B R, W  C B s L
— NEBEE RC 8MHz , -1.5%~+29%k5 % (4xif D
— WEHMKIE RC 32KHz, +-10%F&/E (4R D
o XEfr
— SCRE b AR A SRR A
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— XFEETIMEAL
—  SCRFT SRR E R A
® H KK 118 GPIOs
o EEHEAN
— 1/~ USBFS Device 1, PIE PHY, SZHREEMAMB
— 1/~ USB HS DualRole #11, P& PHY
— 6N SPIE, 24N 128, SRR TR, 5 SPIE AN
— 4/ USART /44~ UART #:1, #F1S07816. IrDA. LIN, USART3/UART5/UARTS ] TX/RX ¥ A] 4 5] e 5F
— 4 12CHEN, HEEEIL 1 MHz, FEMBATES, AU SR ik i 3
— 3/~ CAN-FD @, wLAA 5] G
— 14> IEEE-802.3-2002 #¢ %% (1] Ethernet MAC $: 1, 3 #F 10M/100M LIK I, 1EEE1588 [F]25 LA M ki
— 1/ DVP (Digital Video Port) , 3ZF 8/10/12/16 {o ¥#5
o EEREEIED
— 44 12bit4.7Msps ADC, 3Z¥F 12bit. 10bit. 8bit. 6bit FALAEAE, W LIRS RAF 2 16bit, &4~ ADC 21X 16 BEAM R
HIONBIE, 3SR BT, SRR AR AR 25 0 B
— 2/~ 12bit DAC, %A~ DAC SCHREXFE A P 1 AN H s Aot Fr 4b— AN HEE, SRR IMsps,  SCRFF Buffer FIAS T
Buffer fiitt, AT LASZ R A4 XN L R A X M 5
— LNIR AR
o EEAMET RED
— 1/ASxSPIEI, SCHF 120418 i 4 5 FE T L &, v H T4 SRAM. PSRAM il Flash, SCf XIP
— 1 FEMC( Flexible External Memory Controller) 311, 8/16 {7 ¥#i %5 B ATlC B, 2 #F SRAM. PSRAM. NOR Flash.
NAND Flash
B AL ] P2 S R BRI A% Cordlic
BB IE S FMAC, X# FIR. IR I8
2NEIE DMA #5185, BNMERIEESCR 8 BIE, BEFEMNE & B ik =R
RTC SERf By Sr, SCRFESTERN, MOEM, RARMMRE, SRS SR
SE BT EER
— 34~ 16bit FMPUER MRS, SRR, EAMAH , IEACmIGA NS IhRE, BOSRHIREE 4.16ns: AT A 6 Mk
SLIFEIE, Hodr 4 AN IEE SR 4% BAN PWM i
— 104> 16 {3l I 5E Y 35(GTIM1~10):
® GTIML~7, fif&hilfsfE 5.56ns, FAEM 3 LA 4 MOLIEIE, FFABEH SR ARIR. Mb . PwM &
J R Bk e 2 H
® GTIM8~10, fimfEhilkiE 4.16ns, A E N #5215 4 MIOLIBIE, BBEA SRR, Mtk i, PWM £
R B A R OGBS 1 SCREAEIX BAMAH, SCRERI RN
— 24> 32bit HAE B T AR
— 24> 16bit IKIIFEE RS %%, FI7E Stop0. Standby BT LAE
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— 1x 24bit SysTick. 1x 14bit & FE14J(WWDG). 1x 12bit #1575 [ 14 IWDG)
o ZiELN
— H R SWDATAG fEZ& ik
— 3CFF USB. UART Bootloader
o ARt
Flash ffigins, 2 M3 XE L (SMPU)
GRS (WRP) , MRy (RDP) 452 (LO/L1/L2)
B SR AR AR I 51 %8, S0 AES/TDES. SHA. SM3. SM4. MDS %
TRNG HFfH K44 CRC16/32 55
SRFLAAS), FEFINE R, TR SCREAMNE e R el g i

— CRRBR R
® 96 £z UID F1 128 £z UCID
o T1IE%MF

TAFMETEH: 1.8V~3.6V
TAEREER: -40°C~105C
— ESD: #KV (HBMHAD |, #IKV (CDM #AY)
EFT: VDD (+-4KV, A% , 110 (+-2KV, AZD)
o HE

— LQFP64(10mm x 10mm)

— LQFP100(14mm x 14mm)

— LQFP144(20mm x 20mm)

o JHEE
EY]| =

N32H487xE N32H487REL7, N32H487VEL7, N32H487ZEL7, N32H487ZGL7
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N 32 H 4 87 V E L 7

Company
Abbreviation
Nationstech

MCU Bit Width
32bit
Types of Product
High performance Temperature Range
MCU Core 7:-40C~105<C
4 = ARM Cortex-M4
Package Type
Product Series ge yp
87 = Interconnected type L=LQFP
Number of Pins
R =64 Pins
V =100 Pins
7 = 144 Pins Flash Size
E = 512KB Flash
G = 1MB Flash
F 1-1 N32H487 R 11T HARHL(E &

THESO ik HERT (k30 SPQ® BT
N32H487REL7 LQFP64 10mm x 10mm A 160 -40°C~105C
N32H487VEL7 LQFP100 14mm x 14mm A 90 -40°C~105C
N32H487ZEL7 LQFP144 20mm x 20mm o 60 -40°C~105C
N32H487ZGL7 LQFP144-1 20mm x 20mm o 60 -40°C~105C

1. BOHTVEANTIAME B OLIE R T
2. hEFEORHER S, A HALT R, HBCREREA
3. EMUEHE
4116 H R AR B4 A 7 NSING TECHNOLOGIES INC.
Hohik: ZRYITTRE L X AL X R %1095 [F R A K E
H1i%: +86-755-86309900 fEH: +86-755-86169100
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2 FraBSRIERE

& 2-1 N32H487 AR5 % ¥ &
RS N32H487REL7 N32H487VEL7 N32H487ZEL7 N32H487ZGL7
TAESE 1.8~3.6V/-40~105°C
CPU A% ARM Cortex-M4F @240MHz, 300DMIPS
eFlash@% & (KB) 512 512 512 512
sFlash®Z & (KB) - - - 512
Total SRAM General SRAM 160 160 160 160
(KB) CCM SRAM® 32
Backup SRAM 4
ATIM 3*16bit
STIM 7*16bit
3*16hit®
BTIM 2*32bit
JE I 2% LPTIM 2*16hit
SysTick timer 1
WWDG 1*14bit
IWDG 1*12bit
RTC Yes
SPI/12S 5/2 6/2
12C 4
USART 4
UART 4
SR USB FS Device Yes
USB HS
DualRole ves
FDCAN 3
Ethernet Yes
XSPI Yes
Y e FEMC No Yes® Yes
SDIO Yes
JHAZH. DVP Yes
GPIO 54 85 118 112
WKUP Pins 4 5 5 5
DMA 2
Number of channels 16Channel
12bit ADC 4 4 4 4
Number of channels 26Channel 42Channel 51Channel 47Channel
5/16 H R AR B IR T NSING TECHNOLOGIES INC.
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12bit DAC 2
Number of channels 2 External
RS & DES/3DES. AES. SHA1/SHA224/SHA256. SM3. SM4. MD5. CRC16/CRC32
TRNG Yes
Cordic Yes
FMAC Yes
BRI EERY (RDPIWRP) | FFEINE . 7 XY 24530
4k LQFP64 LQFP100 LQFP144 LQFP144-1

VE:
1. CCM SRAM L HiZERAZEH SRAM, FiF vl LLEd & A CCM SRAM
2. eFlash: A Flash
3. sFlash: SIP Flash, XSPI 5 sFlash i&E#:UnTF:
a)  sFlash ¥y CS#5| I +H: MCU () PG8(XSPI_NSS1)
b)  sFlash ff] CLK 5| i+ MCU ) PF10(XSPI_CLK)
¢)  sFlash f¥j DI(100)5| JZ+H: MCU ) PB1(XSPI_IO0)
d) sFlash ¥y DO(I01) 5| Jili%E#: MCU ) PFO(XSPI_IO1)
e)  sFlash ) WP#(102) 5] JiliZ#: MCU ] PG10(XSPI_|02)
f)  sFlash ¥y HOLD#(103)5| %8s MCU ] PF6(XSP1_IO3
4. EFRRIZE, 0IE 1 LEEAMEER Y
5. ANZRRHbhE S G AE G B L E

6/16 H R AR R A 7 NSING TECHNOLOGIES INC.
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3 B3
3.1 LQFP64 3}3%
3.1.1 LQFP64 3| {475

60| ] PH4-BOOTO

49| | P14

S 8§ 8
HINININ
< ™M N
‘(DLO(D@

vBAT[ |1 48 | ]voD

PC14-05C32_IN [_]3 46 || PA13
PC15-0SC32_OUT [ |4 45 ] PA12
PH0-0SC_IN [_|5 a4 [ | Part
PH1-0SC_OUT [ |6 43 || PAt0

NRST [ |7 a2 [ | rag
LQFP64

pc2[ |10 39 [ ] Pcs

pca[ |11 38 [P

vssa [ |12 37 [ ] rcs
vDDA[ |13 36 [ | PB15
PAO-WKUP [ | 14 35 [ | rB14
PaL[ |15 34 [ | rB13
pa2[ |16 33[ | rB12

L 5 8 & 8 ¥ 8 % 3 L € % ¥ 2 8 3 08 )
HiHEINININININININNINIEEEn
®m N A ¥ W © ~ ¥ 10 O «H o o «H o AN
g g S I £ £ £ L 220 gl:' § z 9
7116 RS AR #E AT NSING TECHNOLOGIES INC.

Mk RN R L X AL X R 109 5 [H R A A K
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3.1.2 LQFP64 ¥R~

COMMON DIMENSIONS

| - (UNITS OF MEASURE=MILLIMETER)
D1 A2 |
A3 <_>| SYMBOL | MIN NOM MAX
0.58BSC A = = 1.60
HAHAHAAHAHARHAHA Sl AT 005 | - 015
A2 1.35 1.40 1.45
e s A3 0.59 0.64 0.69
== E= b 0.18 - 0.27
= = b1 0.17 0.20 0.23
) BTM E—MARK = c 0.13 - 0.18
= = cl 0117 | 0.127 | 0.137
= == - D 11.95 | 12.00 | 12.05
i EQ-F;TEE;O,\Q:;(\)RFO 0.10£D.05 DEPTH E L e 1580 L
o 2805010 D0 — E 11.95 | 12.00 | 12.05
|- - - |
== = 1 2st % [1on0
=5 / = ﬁ H 71.09 | 11.13 | 11.17
)/ )k L 0.53 = 0.70
Ll L1 1.00REF
hotgiboohothated_ v ° -1 R1 0.T5REF
e+ ($lees@] /A 11e = T
5 A\ o1 o - =
’(—1)] 02 11° 12° 13°
T Bt 95 11° 12° 13
> 7 \\\\\\\\\\\\\\\\\\\\

Nz BASE METAL

T %2 N Aloot o

NOTES:
I 1. ALL DIMENSIONS REFER TO JEDEC STANDARD MS026 BCD
/} DO NOT INCLUDE MOLD FLASH,GATE BURR OR PROTRUSION.

't @ [obb] /A

LEAD FORM PART

8/16 H R AR R A 7 NSING TECHNOLOGIES INC.
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3.2 LQFP100 :f3%
3.2.1 LQFP100 5|4 #i

94| ] PH4-BOOTO

99| Jvss
98| |PE1
97| ]PE0
96| |PB9
95| |rB8
93| |rB7
92| ]rB6
91| |rBs
90| |rB4
M E
8g| |rD7
87| _|rps
86| |PDs
85| |rD4
84| |rD3
83| |rD2
82| |rp1
81| |rpo
o[ Jrci2
79[ Jrci1
78| _]rci1o
77 ]Pats
76| _|PAl4

~
100| | voD

PE2[ |1 75[ ] vop
PEs[ |2 74[ ] vss
PE4[ |3 73[ ] PH2
PES[ |4 72[ ] PA13
PE6[ |5 71[ ] PA12
vBAT[ |6 70[ ] pa11
pc13[_|7 69[ ] ra0

Pc14-0sCc32_IN[_|8 68| | Pag

PC15-05C32 OUT [ |9 67| ] Pas

vss_5[_]10 66 | Pco
vob_5[_ |11 65| | pcs

PHO-0SC_IN [ 12 64| | Pc7
PH1-0sC_ouT [ |13 LQFP100 63| ] pce

NRST[ |14 62| | PD15

pco[ |15 61[ ] Pp14

pci[ |16 60[ ] Pp13

pc2[ |17 s9[ ] pp12

pca[ |18 s8[ ] pp11

vop [_]19 57[ ] po1o
vssa[_]20 56 ] PD9
VREF+ [ |21 55 ] pD8

VDDA [_] 22 s54[ ] rB15

PA0[ |23 53[_] pB14

PAL[ |24 52[ ] rB13

Pa2[ |25 s51[ ] rB12

_ €52 283 8838858892332 3I2es2ag |
NN NN
&ggii&&88555&&'&&5&&&&&&:52
9/16 H R AR R A 7 NSING TECHNOLOGIES INC.
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3.2.2 LQFP100 H#E R~}

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

5 ‘
D1 SYMBOL MIN NOM MAX
A — - 1.60
L0RAARARRARRARARRARAARARY R = T
= == A2 135 | 1.40 | 1.45
== A == A3 0.59 0.64 0.69
== | = b 017 - 0.27
:i BT E—MARK 2-¢1.8+0.1 DEP 0.1£0.05 E b1 017 0.20 0.23
= = c 0.13 - 0.18
b = c1 0.12 0.127 | 0.134
o= == D 15.80 16.00 16.20
= = D1 13.90 | 14.00 | 14.10
o] == E 15.80_ | 16.00 | 16.20
s == E1l 13.90 14.00 | 14.10
= TOP E-MARK 2-¢1.8+0.1 DEP 0.1+0.05 = Ale 0.50BSC
FH| _ _—INDEX 81.240.1 DEP 0.240.1 _\ Ee L 045 | 060 [ 075
g / \ = L1 1.00REF
== J = L2 0.25BSC
R1 0.08 — -
N L LR R EEEREEEEEL R2 008 | - 0.20
=]l ; - -
ol HBlowal A 0 o 35 7
01 0" = _
02 1° 12° 13°
5 T2 5
BASE METAL WITH PLATING A 202 11 0.08 13
[T—f— A\[bbb 0.08
\ NOTES:
‘T ALL DIMENSIONS REFER TO JEDEC STANDARD
MS—026 BED DO NOT INCLUDE MOLD FLASH
SECTION A—A OR PROTRUSIONS.

10716 H R AR R A 7 NSING TECHNOLOGIES INC.
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3.3 LQFP144 335
3.3.1 LQFP144 3|45

144[]voD
143 [ PHSs
162 [ |PEL
141 PEO
140 [ PBY
139 ]res
138 [ PH4-BOOTO
137 | P87
135 ] P86
135 [ |PBS
134 PB4
133 ]PB3
132[]PG15
131 ]voD
130 [ ]vss
120 Jpo14
128 ]PG13
127 ]pG12
126[_]pG11
125[]PG10
124 Jpoo
123[]PD7
122[ P06
121[_vop
120 Jvss
119 ]PDs
118 P4
117 ]PD3
116[_]pD2
115[]PD1
114[]PDO
113 ]pc12
112 Jpc11
11[ ]pc10
110[]PA1s
109 [ ]PAL4

Pe2[ 1 108[ ] vop
Pea[]2 107[Jvss
Pe4 ] [ pH2
pes [] []pa13
pes [ [ ]rat2
veat [] [ ]patt
pc13[] a0

pc14-0sc3z_IN [ 8 101[ "] pag

w
8
8

=
s
&

m
g

>
8
8

=
5
S

pC15-05C32_0UT [ 9 100[] A8
Pro [ 10 99[ ] pco

PrL[[ 11 98] ] pcs

pr2 [ 12 97[Jec7

P3| 13 96[ ] pcs
Pra[ |14 95[_] vop

prs [ 15 94[Jvss

vss [|16 93[ ] pes

vop [|17 92[ ] pe7

pre [ 18 91| ] Pce
e LQFP144 w[ s
Prg [ 20 89[ ] pea

pro [ 21 88 ] Pe3
pr10[22 87| ] pG2
PHO-0SC_IN [ 23 86[ ] PD15
PH1-05C_OUT [_| 24 85[ ] Pp14
NRsT [ 25 84] ] vop

pco [ 26 83[ ] vss
pc1 |27 82 ] Pp13
pc2[]28 81| ]pD12
pca [ 29 80[ ] Po11
vop []30 79[ ] Pp10

vssa [|a1 78[_] poo

VRer+ [ 32 77[Jeos

vopa []33 6] ] pB15

pA0 [ 3s 75| ] pB1s

pa1[ |35 74| ] eB13

pa2 [ 36 73[ ] pB12

5 &8 8§ 8§ ¢ ¢ 2 3§ 2 g 5 2 g 3 5 &5 B8 F B 8 5 B & 8 3z & 8 I 8 8 5 8 8 B HF N
bbbty dggg
2 88 I 2 2 ¥ 3 8 8 8 8§ 7§ €832 2 38 3 ¢TSS 3 35 3% o3ozo8
°‘>>°'“""“'“'“'“'“'“'ﬁﬁ>>&&ﬁ“—°—“‘““>>E&EEEEEEE>
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3.3.2 LQFP144 ##E R~

™ o1 - Bed COMMON DIMENSIONS
a3 ==l A (UNITS OF MEASURE=MILLIMETER)
P ROAHHHAAAARAAAAAARARAYAAEEEECEEERAAH SYMBOL | WIN | Nom_| WAX
A - - 1.60
o [ A1 | o0.05 - 05
= A2 1.35 1.40 1.45
g A3 0.59 0.64 0.69
= b 0.17 | - 0.27
b= TOP E-MARK b1 0.17 0.20 0.23
i 2-93.00+0.10 0 10+5.05DEPTH z c 0.127 d 0.18
= = cl 0.119 0.135
e E= D 21.80 22.20
= = [D1 19.90 20.10
a = = 3 21.80 22.20
& == E= F1 9.90 20.10
= = e 0.40 0.60
= BTM E-MARK = i 0.45 0.75
= 2-93.00+0.10 0.10:332 DEPTH = t; o b
= = [ ;
& : = R1 0.08 = =
e - — R2 0.08 — -
= S #120:0.10 0202010 DEPTH |/ \I = ] 63 = 7
= ’ =] 61 [ = =
i
§ I \*/ E= 07 11 12° 13
! : 03 12 13

O .1 L L Gt E L EREEE R L

—H-—L2[&To0s

WITH PLATING

|1

BASE METAL

NOTES:

ALL DIMENSIONS REFER TO JEDEC STANDARD
MS—-026 BFB DO NOT INCLUDE MOLD

FLASH OR PROTRUSIONS.

l SECTION A-A
[&]os]
12716 H R AR R A 7 NSING TECHNOLOGIES INC.
Bk VIR L X ALK S R 1002 [ FHE AR
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3.4 LQFP144-1 #+3%
3.4.1 LQFP144-1 3|14

138 ] PH4-BOOTO

144[ ] voD
143[ ] PHS
142[ ] PEL
141[ ] PEO
140[ ] PBY
139 PB8
137[ ] PB7
136 PBS
135 PBS
134 PB4
133 ] PB3
132[ ] PG15
131[ "] voD
130[ ] vss
129[ ] PG14
128 ] PG13
122[ ] D6
121["] voD
120 ] vss
119 ]PDSs
18| ] PD4
17[]PD3
116[ ] PD2
15[ ] P01
114 PDO

127 PG12
126[ ] PG11
125 ]NC

124[ ] PG9

123[ ] PD7

13| pci2
12| Jeci1
11{_]rcio
110[ ] PA1S
100 PA14

pE2[]1 108[ ] voo
e[ |2 107 ] vss
pEa[] 106 ] PH2

@

PEs[ |4 105[_] PA13

pEs [ |5 104[ ] PAL2

vBaT[ |6 103[ ] PALL

pc13[]7 102[ "] PA10
pc14-05C32_IN[|8 101 ] PA9
PC15-05C32_0UT |9 100[ ] PA8

pro[|10 99[ ] Pco
pr1[ |1 98] Pcs
pr2[ |12 97[ ] pc7
pr3[|13 96[ ] Pcs
pra[ |1 5[] voo
prs[|15 94[ ] vss
vss[|16 93[ ] NC
vop [z 92 ] Pe7
Nc[]1s 91 ] Pa6
pF7[19 rorPI 90[ ] Pas
pra[_|20 89 ] PGa
Ne[C|a 88| ] PG3
Ne[C]22 87 ] PG2
PHO-0SC_IN[ |23 86 ] PD15
PH1-0sC_OUT [| 24 85[ ] PD14
NRsT[| 25 84[] voD
rco[]26 83[ ] vss
pc1[]27 82| ] PD13
pc2[]28 81 ] Po12
pc3[]20 80 ] Po11
vop [0 79[] PD10
vssa[]a1 78] PD9
VReF+ [ 32 77[]pos
vopa[ |3 76| ] pe1s
pa0[ |34 5[] PB4
pa1[ |35 [ ] pe13
paz[ |36 73] pe12

5 8 8 & ¢ ¢ 2 I g ¢ 5 2 2 8 =3 ¥ 8 3 B8 8 5 8 3 8 F 8 8 I 8 8 B 88 8 R L N
g diudiugguuugdudiuggunduyguuuuugouogygouoggy
2 8 8 ¥ 2 2 % 3 88 ¢ 8 7 ¥ 88 2 % 2 3 3 LB @ %8 8 5 g2 I ez ¢ o8
& £ g & &8 & & & 28 ¢ §¥ % 9k k k2R & F & LS E Y E Y E B RS

13716 H R AR R A 7 NSING TECHNOLOGIES INC.
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3.4.2 LQFP144-1 3R ~f
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NOTES:

ALL DIMENSIONS REFER TO JEDEC STANDARD
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