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N32G455xB/xC/xE BIEF M

N32G455% 5K 32 bit ARM Cortex-M4FA# , J & THEEM144MHz , TRHEFRZHADSPES
$E R %3A8512KB Flash,144KB SRAM , 4x12bit 5Msps ADC , 4xOPAMP , 7xCOMP , 2x1Msps 12bit
DAC , XFZH24BEE AN MEIRE , EMRZIEU(S)ART, I12C, SPI, QSPI, USB, CANEE#
B, 1xSDIO#N , NE 2 B EE 4 i 5| B

xEEHE

® % CPU
— 32 ARM Cortex-M4 W%+ FPU, 5 WIE{FIfRiLTRE 2, SCHF DSP 4541 MPU
— NE& 8KB 154 Cache 247, (#F Flash ik ST ATIEF 0 %%
—  FfEA 144MHz, 180DMIPS
® NEAFfEDE
— ik 512KByte /v Flash, SCRENEAZG. 2 H 7 40 XS R Bl (R, SCREREMF ECC 250,
JIRESUH 10 EHE AR
— 144KByte i SRAM (7 16KByte Retention RAM) , Retention RAM 37 K5 fif {4 47 (£ 56
o i
— HSE: 4MHz~32MHz 4 i i 1
— LSE: 32.768KHz 4N & A
— HSI: W#BE#E RC OSC 8MHz
— LSI: H#BIKiE RC OSC 40KHz
— WEEEPLL
— SRR L BSEEMH, RTECECN TG E R B HSE. HSI B PLL J5 434
o i
—  SCFE B HUBHANE S S AL
—  SCREATYR AR A R A A S AT
— XFERELL
® EfEH:N
— 7PN U(S)ART #:2H, fend#ik 4.5 Mbps, HH 34~ USART #2H (3CFF 1xISO7816, 1xIrDA,
LIN) , 4/ UART #H
— 3ANSPIE:M, ML 36 MHz, H 2 N3CHF 12S
— 14 QSPI M, #E &k 144 Mbps
— AN 1CEN, HEEEIR 1MHz, EMEEAES, AU SR bk 5
— 1/~USB2.0 Full speed Device 11
— 2/ CAN 2.0A/B A4
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1/ SDIO #11, F#F SD/IMMC/eMMC #& 3
XFMC #0, A9 & SRAM, PSRAM, NOR/NAND Flash 7£fi#%, TFT LCD &7~

e I AU 1
— 4> 12bit 5Msps =iE ADC, A E Ay 12/10/8/6bit iz, 6bit B N RAEE A OMsps, £k 40
G A B N B, SRR R
—  AANPBBUSHEIBOCEE, WE RO 32 £ P g FE Y 25 OK
—  ZI8 T A EDERLLEES, B 64 T LR
—  Zik 24 BIE A B, SCRHMRIFEIRE T i
— 2/ 12bit DAC, FEEF 1Msps
— SRR NINAL 2 R R
— TR O SR 1.8~3.6V AL TAE
B K 3 80 AN RER FHThAE M GPI0s, K2 % GPIO 3 5V iiif JE.
2 N DMA #5563, Bl a8 S RF 8 @i, miE bl & B Ftbk AT 2 n
RTC SERTEI B, SCREESE T, WAEFrE, JoRATEnm, SCRF A fis i
SE I TR
— 2 A~ 16bit mPUER TS, SCRENRER. Hth Hei. PWM %t DL OEAS b NS T RE, B
RS 6.9nS. FASER BHE 4 AMSLIEIE, Hb 3 ANEE SR 6 B HAN PWM %t
— 4 16bit B E RS, AR EREEAT 4 NIOIEIE, SRR P4 B PWM
— 27> 16bit FEAE A TS
— 1x 24bit SysTick
— 1x 7bit & HAT I (WWDG)
—  1x 12bit OLE 1 IWDG)
e 7 5
— 2 ¥F SWDNTAG 7E£E B 1
— ¥#¥ UART. USB Bootloader
AN

Py B SRR s 5]

Y ¥F AES. DES. SHA, SM1. SM3. SM4. SM7, MD5 %
Flash 17 fif in ‘&

ZHP A XEE (MMU)

TRNG HBENEUR E A

CRC16/32 iz#

XFRERY (WRP) , ZFhEfRy (RDP) 4% (LO/L1/L2)
MHFRA)AE), BITINE TR, A

2 RE AR % AR 2 7 Nations Technologies Inc.
ik RUTEUKSHIEIEERRI09SERERKE
BB1E: +86-755-86309900 {£H: +86-755-86169100
#B48: info@nationz.com.cn Ef4R: 518057



NQtion V:“ www.nationstech.com

EREA

—  SCRERBRREI, B

® 96 1 UID A 128 fif UCID
o T{EXKM
— TAEHEVEHE: 1.8V~3.6V
—  LARREEVEH: -40°C~105C
— ESD: #KV (HBM %) , AIKV (CDM A
® I
— LQFP48(7mm x 7mm)
— LQFP64(10mm x 10mm)
— LQFP80(12mm x 12mm)
— LQFP100(14mm x 14mm)
o i[Igils
A5 e
N32G455xB N32G455CBL7, N32G455RBL7, N32G455MBL7, N32G455VBL7
N32G455xC N32G455CCL7, N32G455RCL7, N32G455MCL7, N32G455VCL7
N32G455xE N32G455REL7, N32G455MEL7, N32G455VEL7
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ERREA
H3x
T 111171 OO 6
1.1 FIAZ I oottt sttt 7
L B E e ettt 8
85, - -1 11T 1 OO 9
2.1 AEBEZEPIAZ oot ettt bttt ettt a ettt bR et s et 9
22 TR ettt ettt et 9
221 RN TR TE A E R oottt 10
222 HRATRSRAM ..ottt ettt 10
223  HREMFEE IR EIHERIZEINVIC) oottt 11
B S (0 e B (= I OO OO SOOI OO 11
24 I R G oottt 11
2.5 BTN e SRt 12
2 S < iy =TT 13
B ) OO 13
3R < ) SO OO 13
2K T (10 ¥ Y 5 v OO 13
210 BLEETFMEBRITIUDMA) oottt sttt 14
201 SEBFHTEI(RTC) oottt et e bs bbbt 14
202 T B ITE T TH oottt ettt n ettt s ettt ettt en e 14
2120 FEATEITBE-TIMBAITIMT oottt 15
2122 GEFHIEITBR(TIMX) cooiiciiieiceese sttt 15
2123 FEHIEHNERT ZE(TIMLIFITIME) ...coiviieeieeeie sttt 16
2124 RGIFIETEIT BE(SYSUCK) c.oovveceeiees ittt sttt 16
2125 BT THITERTEEWDG) oottt sttt 17
2 T S 00 8 2 2 I OO OO 17
214 TP FEE IR YR BEUSART) oottt sttt 18
205 ERATARBEFETT(SPI) oottt 20
206 R AT EIITFETT(1ZS) oottt ettt 21
207 TUZR AN EFE TT(QSPE)ueeeiiereeeeeee ettt sttt ens s 22
218 BARBFHNIHIETT(SDIO) oottt 22
219 FIBEAFMESERIBEE TTXEIMC) oottt sttt 22
220 FEHIBEIXIEIPIZE (CAN) oottt sttt ettt ettt 23
221 BT ERATEVZR(USB) oottt 24
222 HFHINI HEE TTGPIO) .ottt 24
223 FEIUELTEEIAZ(ADC) oottt 25
224 BUFIBEIEEHAZ(DAC) oot 26
225 JBETERBROPAMP) ...ttt 27
226 BELEEILZE(COMPY .ottt ettt 27
B B £ ) OO O OO 28
B E I s a1 03 OO 28
229 JEIRTUREEI AT T TE(CRC) oot es et ena st nnenes 28
230 BEIEIEAEIIE GIEE(SAC) oottt 28
N I e = (V11 o) ST 29
232 BT HLRITAGIHTR I (SWI-DP) ..ot 29
Al 1 3 TP 30
3.1 B o - OO U S POORTR 30
35 S T 10 == < OO 30
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B.1.2  LQFPBA oottt ettt ettt ettt ettt ettt ettt et et en et et ner et 31
B.1.3  LQFPBO0. ..ottt ettt ettt ettt ettt ettt ettt ettt ettt ettt et et en et eneen et e er et eean 32

B LA LQFPLO0. ...eeveeeeeeeeeeeee e ettt e et s et e e e e e et e et et et et eee et ettt e et n et et en et e er et e en et eeen 33
3.2 G HIZ FH E L oottt ettt e et e ettt ettt ettt ettt en et et en et 34
I ¥ TS 42
4.1 D B AL ettt ettt ettt ettt ettt ettt ettt et et e et ettt e et e eres 42
N R 15 o NG | FOT OO OT TR TTE RPN 42
B.1.2 BT BB oottt ettt ettt ettt ettt ettt ettt e ettt et et ettt ettt en et enenens 42
.03 BT BHZR oo et ettt ettt ettt ettt ettt ettt ettt 42
1A BT BRI oottt ettt ettt ettt ettt ettt ettt ettt et ettt ettt 42
.05 B I ELIE oottt ettt ettt ettt et ettt ettt ettt e ettt ettt et et et et et s e et et r e 42
B8 L T oottt ettt ettt ettt e ettt ettt ee ettt er s 43
A1.7  ETRTEFETIER oottt ettt ettt ettt ettt e et ettt e et e et ettt ettt e et en et ee e ee ettt e enens 44
4.2 L T B R BT TE L c+v vttt ettt ettt et e et e e e e ettt et et e et e ettt e et ettt ettt et et et et et ettt n et erans 44
4.3 B 2B ettt ettt ettt ettt ettt ettt e ettt ettt ettt ee ettt et et et arns 45
B30 B T E 2 oottt ettt ettt ettt ettt ettt ettt ARt n ettt ettt ettt e 45

W T == S E Nz N B =5 < TP PO TPE RPN 45
433 YR T R R R R T oottt ettt ettt ettt ettt n ettt 45
434 BB ZEHLIER oottt ettt ettt ettt ettt ettt e e 47
4,35 L R oottt et ettt ettt et ettt ettt ettt e e 47
B.3.6 AR R oottt ettt et ettt n ettt e et et et e et e et en et ee et ener e 49
B.3.7 BB B P oottt ettt ettt r et e ettt e et et et ee et et n et ee et er et 53
4,38 P oo e ettt ettt ettt ettt ettt e 54
4.3.0  FLASHI T Bt oottt ettt e bt et et et et ettt et et et e ettt et e e eee 54
B.3.10 XEMOCEETE oottt ettt et ettt ettt ettt ettt e e 55
4311 LR KRB (FEAIBUBTE) oot et eete ettt 67
B.3.12 OT R T oottt ettt ettt ettt ettt ettt ettt ettt n e 67
B.3.13 N RS T G T oot e ettt ettt ettt e et et ettt et ettt ettt ettt e e 70
4314 TIM B B oo ettt et ettt et e ettt et et ettt ettt ettt enen e 70
B.3.05 D2C T L oo ettt ettt ettt ettt ettt ettt en e 71
B.3.16  SPH 2T L e oot e ettt e ettt ettt ettt ettt ee ettt en et 72
A3A7  QSPUEFIE oottt ettt 77
A.3.18 S S O T LA LRI oottt ettt ettt ettt ettt ettt ettt ettt ettt en et 78
A.3.10 USBAE L oo oottt ettt ettt ettt ettt ettt ettt ettt ettt 80
4320 IR R LG (CANYEE TTEFE (oo 81
4321 120 B S (ADC) L B oo e 81
4322 1207 HEEEHEE(DAC) LB oo e 83
4323  IBHETHRZEEOPAMP)HLSBE oot 84
4324  EUERZR(COMP)HE B E oo 85
A.3.25 A B (TSR E oot 86

T = - - 2 TP 87
5.1 LLQFPAB ...ttt ettt ettt ettt e ettt ettt et e et 87
5.2 LQFPBA ...ttt ettt ettt e e ettt et et e et e et en s 88
53 LQFPB0 ...ttt ettt e ettt e et e et et e et et e et et et e ettt en s 89
54 LOQFPLOD ..ottt ettt ettt ettt 90
e 07 7 - <P 91
A -1 [T RTN 92
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22 LI INB2GASS B T R I B oottt ettt ettt e ettt ettt ettt ettt ettt ettt ettt ettt ettt en ettt 8
BB 2oL B I B T T B I oottt ettt ettt ettt ettt e ettt n e 14
ZZ 3L B THIIE oottt ettt ettt ettt et n et en et en et en et 34
ZZ B2 XEIMC ] JHITE S oottt et ettt et e e et et e e et et et et et e et et et e ettt ee e n e 41
BB - B R T oottt ettt et ettt ettt e ettt en e 44
BB - B T oottt ettt ettt ettt ettt n ettt et 44
B R - OSSO T TR ETSO O U RR T R OPRT 45
R == B (5 < OSSO 45
e A I T LI 0 T 25 oottt ettt ettt ettt ettt e et ettt et n et r st n et eees 45
o A6 PUR T 2 T oottt ettt ettt et ettt e et et e et et et e e eneees 46
ZE AT PUBIIB LR oottt ettt ee e et et e sttt e st ee et e et et e et et et e et et e st eRae st er et et r et e e eneees 47
K 4-8 TR N IR K HTLEAE, FR A IRACAD A P BT N AE T IEAT oottt 47
2 4-9 BEARAE T R K HIRTEFE, AUIBIE T IEFLASHELRAM T oottt 48
o 4-10 (NI T I T I R HEL T T EE oottt et ettt ee e e et e s s s en e e eneees 48
* 4-11 BATREUT A A RTH RE, EE AR B ARED M PT FFLASHA IZ AT oot 49
K 4-12 WEARALCF B 8L B RV FE, R AL FRARES M P I FLASHERRAM HIZ AT oo 49
BB A1 B I I B oottt ettt ettt e ettt e ettt ettt ettt r ettt ettt ettt ettt en et 49
BB AL B I I B oottt ettt ettt et Ra ettt et ettt n ettt n ettt ettt en et 50
e A-15 HSE A~32MHZIR I BEHETEDD oottt ettt a et ettt ettt ettt et et et et et ee e 51
F 4-16 LSENR Y A ME(FLSETB2.76BKHZ)W) ..ottt 52
BB LT HSI R TG B E D) oottt ettt e et e ket ettt ettt et ettt et ettt ettt ettt ettt en et 53
B A1 LSIHE TG Zo I ME D oottt ettt ee ettt ettt ettt ettt ettt ettt ettt ettt 53
e A-19 (B TEEAL TR IMRIEEST ] L.ooovooeeeeeee e sies e tee e s etae e s e e et esees et eeeseee e ees et eeees et ee e e s eeee e e s et en s e s e eeseee e eseeeneees 54
B2 20 PLLATETE oottt ettt ettt ettt ettt ettt r ettt ettt ettt ettt ettt et et et ettt er e 54
B AL TR BT B oottt et e e et sttt ettt e ettt e ettt ettt ettt ettt ettt r et 54
e B B AR e e b 1L TP 55
% 4-23 B AR FISRAM/PSRAM/NORGEZEEVEIT W@ oo 55
# 4-24 FH AR RS FISRAM/PSRAM/NORE EEVERT FFW@ oot 56
L 4-25 B LT FHIIPSRAM/NORIEZIEIEIT FEW® oottt ettt ettt en e 57
% 4-26 55 B FHIIPSRAM/NOR B HEAEIT W@ oot ee et en e 58
2 4-27 [A5 B FHINOR/PSRAMIEEZIT FEDD oottt ettt r et e e er e en e 60
2 4-28 [A1 B FHPSRAM G IS FEDD oottt ettt ettt s et er et st ee et 61
% 4-29 A AERZE E FINOR/PSRAMIEET M@ oottt e ettt ee e er e en et 62
2 4-30 [ AE R FIPSRAM B I M@ ettt ettt e ettt s et en et s et en et 63
22 4-31 NAND A TFI B B B RIS AT TED oottt ettt ettt et et ee e et e e et et eeen e s e eeeens 66
G BB ESDZART IR AR oottt e ettt ettt ettt ettt ettt ettt ettt ettt et ettt etener et en et 67
G B33 BB oottt ettt ettt ettt ettt ettt ettt en et 67
B BB OB S T oottt ettt ettt ettt ettt ettt ettt er e 67
B A3 T L TR oottt ettt ettt ettt ettt et et n ettt e et n et er et 68
R A-36 BT ST TIFTED oottt ettt ettt ettt ettt et e ettt ettt et ee et ettt ettt et r et eneees 68
B AT N R ST G e oottt ettt ettt ettt ettt e e et e e et ee e et et ettt ettt ee et r et en et 70
ZE A-BB TIMXIIEEIE oottt ettt ettt ettt ettt et e ettt ettt ettt n et n ettt en et 70
S Lol L0k - I L TP 71
2 A0 SPILEFYED oottt et et ettt ettt et ettt ettt ettt et e ettt ettt ettt ettt ettt ettt ettt eeaeas 72
B A-AL SPIZEFYED oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt en e 73
TR A2 12SHETED oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt et ettt eneeas 75
 4-A3 QSPITESDRIFIIR T IR TE oottt ettt en et n et 77
ZZ 444 QP ILE DD R T I oottt e ettt 78
B LR Y LY (0% 22 I = TR 79
ZZ BB USB BB TR ..ottt e ettt ettt e e et et ettt ettt en ettt ee e 80
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BB AT USB L U TE oottt ettt ettt ettt ettt e ettt ettt ettt ettt ettt ettt ettt et en et 80
B A-A8 USB AT HL UL oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ereens 80
ZE B8O ADCHEFTE ..ottt ettt ettt ettt ettt ettt ettt ettt ettt ettt et en et 81
% 4-50 ADCHEE — TR BRI ZEAED@ oottt ettt ettt ettt ettt ettt et ee st en et ereens 81
ZE A-BL DACHTE oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt en et 83
ZZ A-52 OPAMPEINE ..ottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt en et 84
ZZ A5 COMPHEETE .ottt ettt ettt et ettt ettt e et ettt et ettt ettt e ettt ettt ettt ettt ettt en et 85
B BB I T A R e oottt ettt ettt ee ettt ee et en e 86
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B %
B 11 NB2GASSZRFURERE] .......cveeeeeeeeeeeeeeee ettt ettt ettt ettt e et e et s ettt et et es et e e e e et et et et ee et et et et e et en et ene 6
Bl 1-2 NB2GA55 22 H1 1T B I TR BEITI oottt et et et ee et en e ettt ee e e 7
Rl 2-1 FF A BRI Bl oottt e et et ettt ettt et ettt ettt et een et et eeen e 10
BEL 2-2 B ATIARE oottt t ettt ettt et et ettt et ettt ettt et et ettt ettt et et r et et et en et eniens 12
P 3-1 N32GA55 R FNLQFPAS T FHIZI AT wvoveveeveeeeseteeesee et eeee sttt ans s sna s snans 30
P 3-2 N32GA55 R FNLQFPBAT] FHIZI AT w.voveveeeeeeeseeeeesee ettt s ettt ans s enaanen s 31
P 3-3 N32GA455 R FNLQFPBO T BHIZI AT wvovvveeeeeeeveteeevee et es ettt ettt n s s et s snens 32
] 3-4 N32GA455 Z2 HIILQFPLOO T FHIZTAI .o ettt e ettt e ettt eee e 33
B AL T T A7 2R 2 oottt ettt ettt ettt ettt ettt ettt ettt eh ettt ettt 42
BEL 42 G TN <ottt ettt ettt ettt ettt ettt ettt e ettt ettt ettt e et ettt et et s ettt ettt s er e 43
] A3 A L 7 2 oottt ettt ettt ettt ettt ettt ettt e bt ettt ettt 43
] A T T BT I 7 2 oottt ettt ettt ettt ettt ettt ettt ettt 44
] 4-5 AP S I B R KIS TRIT T ] oottt ettt ettt ettt ettt 50
B 4-6 A I AR R AE TR FE TE] oottt ettt sttt en et n et 51
B 47 AT B BMHZEE A T HL I IR FH oottt et e e e e e et e e e s et eeen s et eeen e s e e e et s eee et en et eeenes 52
] 4-8 11 FH32.768KH EBAZ T BLIE I FH ..ottt ettt ettt b et s et n et 52
K 4-9 5P AE R H ISRAM/PSRAM/NORIEFEVETE T (oot 55
Kl 4-10 PR ZE FHEFISRAM/PSRAM/NOR S EEVEIETE ..ot 56
K 4-11 525 B HIPSRAM/NORIEZEETEIIE oottt ettt sttt 57
K 4-12 525 B HIPSRAMNORGEEMEIIE ..ottt ettt 58
K] 4-13 [F] 25 B HINORIPSRAMIEIT T .ottt sttt ettt sttt ss s ninins 60
B 4-14 [R5 R I FHPSRAMIE IS B oot ve ettt e et e et e et et e et ee s et en e eetee e et e e ees e e en e ens e e 61
K] 4-15 [F25AE SR FINOR/PSRAMIEI FF ..ottt ettt sttt 62
B 4-16 (R AE R TP SRAMB I oottt ettt ettt e et e et e et en et es e es e e ees s et en s e en e 63
] 4-17 NANDTE B BETZIEAETETE oo oo ete st s ettt ettt s e st et et e et en et et ee et ee e et en e e en e 65
] 4-18 NANDTE B BE B EAETETE oo oottt e ettt ettt ettt e ettt et s et en et ee e ees e et ee e et en e e s en e 65
& 4-19 NANDHZ il 28 76 38 FHAFEAE 2 TR T EZERTEITE oottt 66
& 4-20 NANDHZ il 28 76 38 FHAFAE S TR T B EETEITE oottt 66
B 421 BN AT TIFIE TE S o oe o eeeeeee ettt ettt e et et et ee et e et et e et etee et en ettt en e 69
B 422 R IN R S T A oottt ettt ettt ee et e et e s e et et e et et et en et es e et ee et en e et en e 70
B 4-23 IPC R AT I T AR FLEE ) oottt e et et et et ee et e s et e e et et e e e et et et et en s e eneens 71
4-24 SPIBTJF B — MIBEICHICPHASO ..ottt ettt e et e et e e e et ee e e e ee e eee e s e eeneaseeeneaes 74
4-25 SPI R — MABZRHICPHATLIW oottt ettt ettt et et et e e e ettt e e e et ereeeeeenenens 74
A-26 SPIIT Bl — IR oottt ettt ettt e ettt ettt ettt e ettt ettt ettt 75
4-27 12S BT 5 BCK TR E)D 1ot 76
4-28 12S T BRI B (TR TUTE TR ED ot 77
] 4-29 QSPIZESDRELIR T I FF oottt sttt sttt sttt n s 77
] 4-30 QSPIZEDDRELZ T IR 1.ttt en et en et n e 78
B 4-31 SDIOTETTEAE TR, .. voveeeeeeeeee ettt ettt ettt et et ettt a s e et et et et s e et e e et et et ettt e et et et et et et et et e et et et ettt ettt eeeaeen 79
e DL g N = VTP 79
] 4-33 USBIN 7 : BHRIZE S ETEFI T FEITIAITE S oot oottt ettt ettt ettt etee e ee et e e e 80
Y N 3 Y0 - = L TP 82
] 4-35 {§i FHADCHLI IRITEBEIE] ..o oot ettt ettt e et et et ee et e et e et e et 82
& 4-36 fit FE HLYE RIS 25 HL YR L R 28 K (VREF+ R S VODAMIIE) oo e 83
B 4-37 L YEFTS 2 R R LR (VREF+ S VDDARHIE) oot 83
PE 51 LQFPABETHE FUS oottt sttt 87
P 52 LQFPBAET L FUSE Lottt sttt e ettt 88
PE 5-3 LQFPBOET B FUS L.ttt ettt 89
P 54 LQFPLOOETZE TS oottt ettt n et n e sn s 90
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N32G455 £ 51 fdz il 2% 7= it % i PE BE3266Z ARM Cortex™-MAFN %, ST SIsH BT (FPU) AI¥UT s
S (DSP) , HHFIFATIHEIES . fm LAEEA144MHz, £ TAS512KB N A7 it Flash - S % F
IXER, B K144KB SRAM, HAEIIXFMCH: 4 FLASHAISRAM. W& — AN EEHAHBAEZ, —
MR AN Bh s 2R APB S 2, % SCHFBOANIE IO, IRMtFEE Mtk Re I O, B4 1240
5Msps ADC, % 37738 MMk NiBIE . 2/ 1Msps 12/7DAC. ABBST N UIZ B BOR 88 . |mEZ TS
WL Zik24iE A i e s N, IRt 2 MermEin, BT MUS)ART. 440128, 34
SPI. 2/M2S. 11NQSPI. 11NUSB 2.0% % 21NCAN 2.0B. 1/NSDIOIE 4 11, N B %5 60 Sy hi 4 hnik 51 %,
KFR PP E R R % SRR A i

N32G455 #5177 i a fe g TAE T-40 CTE+105THIRZTEHE, At E1.8VE3.6V, 4L MIhkEs 4t H
FUEFE, FFAARIIAER F I ER . 1% R0 SR 55 M ASHA 2 100l K 4FPAS [F) - e T 30, AR AN [7] it 2
e, 28 AR B AR SRR F

XEFE T ANEICE , HEN32G4A55 R Vs H28iE & T Dolkisd]. S HEENIER. TN TR =6,
TV R ML g NS et i p LN 5, LASUPS. KPHAE AR 28 . Hr v i &5 T B 28 mdlos
FRE T R AR & AR I BOBR & NF 137 5%

1-145H TiZ R 5= M HE R

K 1-1 N32G455Z5IHEE

RNE
Flash
R-SRAM SRAM

16 KB 64/128 KB ARM Cortex-M4 LA/ TS
144 MHz

AHB-Lite
J\ J

AHBRERERE (144 MHz)

{

Security
&

DMA1 DMA2
8-ch 8-ch

FS USB

hniEs |8

EEEEE oot Device
(B48yte) | 1 5bit
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EIREK

1.1 SvRAN

K 1-2 N32G455 R 41T TeAC I8 {5 S B R

‘ MEER
FNINE S 7: -40~+105° C
N: Nations Technology
R EoE
32 = 32bit L: LQFP
Yual i E ;3
G = General purpose FlashZE &
B = 128KB Flash
C = 256KB Flash
R E = 512KB Flash
MCU 4 #%
4 = ARM Cortex-M4
A
i 1B 01| ?ﬁ%ﬁ%
x5 = 1R _
R= 64
M= 808
V = 1000
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R AR 25 FR 2 7 Nations Technologies Inc.
ik RYITELUKSHItE R RARI09SEREARAKXE

1% +86-755-86309900 {£H: +86-755-86169100

#i44: info@nationz.com.cn ER4m: 518057



Nation &

www.nationstech.com
ERRAK

1.2 83— %

% 1-1 N32G455 2 %) R R AL &

BAFRE N32G455CB/C N32G455RB/C/E N32G455MB/C/E N32G455VB/C/E
FlashZ& (KB) 128 256 128 256 | 512 128 256 512 128 256 512
SRAM%Z & (KB) 80 144 80 144 | 144 80 144 144 80 144 144

CPUIH ARM Cortex-M4 @144MHz,180DMIPS

TAESEE 1.8~3.6V/-40~105C

WA RO No No Yes(Only LCD Mode) Yes
i ! 4
JE I 4% [ 2
HA 2
SPI 3
12S 2
QSPI | Only Single Wire 1
i 12C 3 4
gi} USART 3
UART 3 4
USB 1
CAN 2
SDIO No 1
GPIO 37 51 65 80
DMA 2
Number of Channels 16Channel
12bit ADC 4 4 4 4
Number of channels 16Channel 22Channel 33Channel 38Channel
12bit DAC 2
Number of channels 2Channel
OPA/COMP 4/5 4/7 4/7 417
TSC(Channel) 8 16 18 24
i DES/3DES. AES. SHA1/SHA224/SHA256.
SM1., SM3. SM4, SM7. MD5. CRC16/CRC32. TRNG
wAfRe ESRYT (RDPIWRP) . fEfINE . 72 XARY . 2 4)a3)
4 LQFPag | LQFP64 | LQFP80 LQFP100

SPI2FISPI34E 1 RE 8 R I M7 SPI T A1 2S 35 A =X [a] Y] 46
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BRI
2 TheefAr
2.1 BB

N32G455 ZHEE K T f i — LR A RARM Cortex™-MAFAL L 2%, 7E Cortex™-M3 P #% (11356l Eoiik T s & fe
Fi I T AEEAE R IT (FPU) o DSPAIFFHAT AR S, $e4t1.25DMIPS/MHz L RS . [R)HS
RS T AL BERE 77 5 Cortex-M R 51 AL HE 28 R IO AE, AR AN 5 T4 AOAR s 41 4, T DA 2 7 B9 il A
G5 R AR B g T N 375t .

ARM Cortex™-M4F 3207 % fiij 15 2 S AL HE 25 B 0 5 RIS &%, 38 5 K FH 847 A L64 A5 14 I A7 2% 2 [R] Y
Al RIEARMN R 1 = 1 fE .

VE: Cortex™-M4F[A] | 3% %5 Cortex-M3{X L

2.2 Ffkes

N32G455 R 5| g3 E & R AN IN2E A7 (Flash) 17figas . iR AZUSRAM, T 2-1 N7 as it 1 .
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ERRAR
B 2-1 FFfifids i ]

Reserved 0x4002_5000 - OXSFFF_FFFF
MMU 0x4002_4C00 - 0x4002_4FFF
Reserved 0x4002_4800 - 0x4002_4BFF
SAC SRAM 512B*2 0x4002_4400 - 0x4002_47FF
SAC 0x4002_4000 - 0x4002_43FF
Reserved 0x4002_3400 - 0x4002_3FFF
CRC 0x4002_3000 - 0x4002_33FF
Reserved 0x4002_2400 - 0x4002_2FFF
EFC 0x4002_2000 - 0x4002_23FF
ADC4 0x4002_1C00 - 0x4002_1FFF
ADC3 0x4002_1800 - 0x4002_1BFF
Reserved 0x4002_1400 - 0x4002_17FF
RCC 0x4002_1000 - 0x4002_13FF
ADC2 0x4002_0C00 - 0x4002_OFFF
0XE010_0000 - OXFFFF_FFFF Reserved ADCL 0x4002_0800 - 0x4002_OBFF
% DMA2 0x4002_0400 - 0x4002_07FF
< DMAL 0x4002_0000 - 0x4002_03FF
Vendor Specific 511MB Reserved 0x4001_8400 - 0x4001_FFFF
O0XEOOF_F000 - OXEOOF_FFFF ROM Table SDIO 0x4001_8000 - 0x4001_83FF
0XE004_2000 - OXEOOF_EFFF External PPB
0xE004_1000 - OXE004_1FFF Reserved
0XE004_0000 - OXE004_OFFF TPIU Private Peripheral - External 768KB Reserved 0x4001_5800 - 0x4001_7FFF
UART? 0x4001_5400 - 0x4001_S7FF
] ) UART6 0x4001_5000 - 0x4001_53FF
OXE000_FO00 - OXE003_FFFF Reserved Private Peripheral - Intemal 256KB Reserved 0x4001_4C00 - 0x4001_4FFF
0XE000_E000 - OXE000_EFFF NVIC 12c4 0x4001_4800 - 0x4001_4BFF
0XE000_3000 - OXE000_DFFF Reserved 12C3 0x4001_4400 - 0x4001_47FF
0XE000_2000 - OXEO00_2FFF FPB Reserved 0x4001_3C00 - 0x4001_43FF
0xE000_1000 - OXE000_1FFF DWT USARTL 0x4001_3800 - 0x4001_3BFF
0XE000_0000 - OXEO00_OFFF ™ TIM8 0x4001_3400 - 0x4001_37FF
SPIL 0x4001_3000 - 0x4001_33FF
5 TIML 0x4001_2C00 - 0x4001_2FFF
Extended register 1GB Reserved 0x4001_2400 - 0x4001_2BFF
0xA000_2000 - OXDFFF_FFFF| Reserved ~ GPIOG 0x4001_2000 - 0x4001_23FF
0xA000_1000 - 0xA000_1FFF QSPI Register m GPIOF 0x4001_1C00 - 0x4001_1FFF
0xA000_0000 - OxA000_OFFF XFMC Register o GPIOE 0x4001_1800 - 0x4001_1BFF
< GPIOD 0x4001_1400 - 0x4001_17FF
GPIOC 0x4001_1000 - 0x4001_13FF
0x9000_0000 - OX9FFF_FFFF QSPI Bank GPIOB 0x4001_0C00 - 0x4001_OFFF
0x8000_0000 - OX8FFF_FFFF XFMC Bank3 NAND2 GPIOA 0x4001_0800 - 0x4001_OBFF
0x7000_0000 - OX7FFF_FFFF XFMC Bank2 NANDL EXTI 0x4001_0400 - 0x4001_O7FF
0x6800_0000 - OX6FFF_FFFF Reserved AFIO 0x4001_0000 - 0x4001_03FF
0x6400_0000 - 0X67FF_FFFF XFMC Bankl NOR/PSRAM2
0x6000_0000 - Ox63FF_FFFF XFMC Bankl NOR/PSRAM1
. Reserved 0x4000_7800 - 0x4000_FFFF
0x4400_0000 - OXSFFF_FFFF Reserved Extended Device 1GB DAC 0x4000_7400 - 0x4000_77FF
0x4254_0000 - Ox43FF_FFFF Reserved(bit-band Alias) PWR 0x4000_7000 - 0x4000_73FF
0x4200_0000 - 0x4253_FFFF Peripheral Alias(bit-band Alias) BKP 0x4000_6C00 - 0x4000_6FFF
0x4010_0000 - Ox41FF_FFFF Reserved CAN2 0x4000_6800 ~ 0x4000_6BFF
0x4002_A000 - Ox400F_FFFF Reserved(bit-band Region) CANL 0x4000_6400 - 0x4000_67FF
0x4000_0000 - 0x4002_9FFF AHB/APB1/APB2(bit-band Region) USB/CAN1 SRAM 5128 0x4000_6000 - 0x4000_63FF
USB Register 0x4000_5C00 - 0x4000_5FFF
12C2 0x4000_5800 - 0x4000_5BFF
0x2400_0000 - OX3FFF_FFFF Reserved 12C1 0x4000_5400 - 0x4000_57FF
0x2248_0000 - 0x23FF_FFFF Reserved(bit-band Alias) UARTS 0x4000_5000 - 0x4000_53FF
0x2200_0000 - 0x2247_FFFF SRAM Alias(bit-band Alias) Peripheral 0.5GB UART4 0x4000_4C00 - 0x4000_4FFF
0x2010_0000 - Ox21FF_FFFF Reserved — USART3 0x4000_4800 - 0x4000_4BFF
0x2002_4000 - Ox200F_FFFF Reserved(bit-band Region) o USART2 0x4000_4400 - 0x4000_47FF
0x2002_0000 - 0x2002_3FFF SRAM/Retention SRAM o Reserved 0x4000_4000 - 0x4000_43FF
0x2000_0000 - 0x2001_FFFF (bit-band Region) < SP13/12S3 0x4000_3C00 - 0x4000_3FFF
SPI2/1252 0x4000_3800 - 0x4000_3BFF
TSC 0x4000_3400 - 0x4000_37FF
OXLFFF_F812 - OX1FFF_FFFF Reserved SRAM 0.5GB IWDG 0x4000_3000 - 0x4000_33FF
Ox1FFF_F800 - Ox1FFF_F811 OptionBytes WWDG 0x4000_2C00 - 0x4000_2FFF
OX1FFF_4000 - OXLFFF_F7FF Reserved RTC 0x4000_2800 - 0x4000_2BFF
O0x1FFF_0000 - Ox1FFF_3FFF SystemMemory COMP 0x4000_2400 - 0x4000_27FF
0x1002_0000 - OXLFFE_FFFF Reserved OPAMP 0x4000_2000 - 0x4000_23FF
0x1000_0000 - 0x1001_FFFF Aliased to SRAM Reserved 0x4000_1C00 - 0x4000_1FFF
0x0808_0000 - OXOFFF_FFFF Reserved AFEC 0x4000_1800 - 0x4000_1BFF
0x0800_0000 - 0x0807_FFFF FLASH CODE 0.5GB TIM7 0x4000_1400 - 0x4000_17FF
0x0008_0000 - 0x07FF_FFFF Reserved TIM6 0x4000_1000 - 0x4000_13FF
0x0000_0000 - 0x0007_FFFF | _Aliased to Fl Y/SRAM TIM5 0x4000_0C00 - 0x4000_OFFF
TIM4 0x4000_0800 - 0x4000_OBFF
TIM3 0x4000_0400 - 0x4000_07FF
TIM2 0x4000_0000 - 0x4000_03FF

221 MARNNEEER

HNEBM 128KBI512K 75 i NaUNAE (FLASH) , TR e A, WU K/ 2Kbyte, S0 R T4
Br. FEH. FEE PR, FERE.

YRAEREINE AR, BANESINE . EH AT CEREREFRATERE)

SRR Py X, Bl ) N3ANH PRI, ANIEH P Z IAAN A B I e (AT BT RS .

2.2.2 BAXSRAM

Fr N EE R 2 ik 144K 5 T B SRAM, SRAMAIR-SRAM, HHR-SRAMARetention SRAM, K/NH16KF
1, ESTOP2. STANDBY/{KII#ERE T AT LA (F 7 vl L BN PR FFr B AR HF) o
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ERREA
223 BENMRNPEEGERNVIC)
N EIRER R, fE0E AR 22 k864 T 5 i HH i (S 145 16 Cortex™-MAF 1 Hh 7 £8)
L6 -
SR A IINVICRE S 128 IR AE B 1 v e o7 Ak 2
Hh T N I kB RN A
ERATHINVICE: O
FOVF T i B Ak 3
A0 PR 38 (R e AR S 2 v B
SRR R R B T e
R SE BRI
> PR EIN BEKE, ToREASME ST
AR LS /IN [ o I A IR 4 1L R 1) Hh T R T

2.3 S\EBH /BB R BIER(EXTI)

AN WA ) S S 22V R 2%, TR AR TR TR R R . AR R T 2R AR AT DA ST M T A
RFEAF (LT B BSGA ), RS b BR s B MR A A A LR T TR A SR RS .
EXTIa] DUAS I 21 ik i 55 B /N T A B APB2 [ 8 8 B .- 223880138 A 1/0 I B2 21 164 F M H 28

2.4 RERSE

AR Z PR BRI PR, RN EERCIR G #3HSI (8MHz) , PEKEREILSI (40KHZ) , M
EEEETHSE (AMHZz~32MHz) , AMPBKEE 0 (32.768KHz) , PLL.

AT P HSI Bt 138 B N BRI ICPUR B, BEJS FH P AT DL AN B U s Th RE I HSER 4 2446
DB NI b SRR, CoRH b 3, REUK A st BIHSE, dn AR 1 AR W, A T LSRR AR B Y AR
Wro [EIRE, 7575 ZEN AT DR B P LI B 5¢ 4 1) o A 28 (G 24— AN TR0 R A MR R 5 o R R

Z AT A T T e B AHBIIATR . =i APB(APB2) FIMIL#HAPB(APBL) X 15, . AHB ) ¢ = 5% /& 144MHz,
APB21 it mi i SE T2MHz,  APBLIT i A% N36MHz. 225 & 2-2 (1 B HE K

YV V V V V VY
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2-2 BB
FLASH_CLK
Clock Tree HSE TRNG IM o Flash programming
Legend: - | /;/rjjca;ZrZ f—————— TRNG_CLK 1M
HSE = High-speed external clock signal TRNGIMSEL
HSI = High-speed internal clock signal HSE ADC 1M
LSE = Low-speed external clock signal D— Prescaler ———» ADC1/2/3/4_CLK 1M
LS| = Low-speed internal clock signal HSI ADCIMSEL 11/2/-++132
USB | 48MHz USB_CLK
Prescaler to USB interface
/1/1.5/2/3
RNGC prescaler
RNGC_CLK
111213141132 -
12S3CLK
12S2CLK
AprDeSc:Itlr_ ADC1/2/3/4_PLLCLK
11/2/-++/256 ADC1/2/3/4_HCLK ADC1/2/3/4_CLK
ADC HCLK
prescaler ADCPLLPRES[4]
1112/+++132
FCLK
HSI RC SCLKSW
8MHz HCLK CPU
PLLMULFCT |HSI - AHB BUS
8 SysTick
0SC_OUT [HsE 0sa SYSCLK Pr’:;:er HCLK K 4
0sC IN 4~32MHz x17.x32 PLLCLK| | 144MHz | | ;300" cts XFMC_CLK  SDIO_CLK
- MAX SAC_CLK  QSPI_CLK
HSE CRC_CLK DMAL2_CLK
PLLSR APB1L
SRC 36MHz MAX PCLK1 to
PLLHSEPRES | Prescaler APB1 peripheral
CLKSSEN 11121418116 peripherals
HSE
/128 TIM 2/3/4/5/6/7
0SsC32_0uUT
- ' LSEOSC| ——| | | prcclK If(APBL Prescaler = 1) x1 ———» TIM2/3/4/5/6/7_CLK
0SC32_IN 32.768KHz| | LSE - else x2
APB2
RTCSEL Prescaler 72MHz MAX PCLK2 to
LSIRC LSI APB2 peripherals
40KHz IWDG_CLK 11721418116 perip
LsI TIM 1/8
{——— TSC_CLK If(APB2 Prescaler = 1) x1
LSE else x2
LSIEN TIM1/8_CLK
—— HSI
——— HSE SYSCLK
MCO [ SYSCLK TIMCLKSEL
PLL MCOPRES
Prescaler — PLLCLK
MCO 1213/41...115

2.5 BN

FEJR NI, 3@ BOOTO/ G| AT LA £ =l 5 S AL =X i) — .
B NFEFNGEAMER: (FLASH Memory) 5 )
B MRS (System Memory) J3 50

m JHNEBSRAMIEB)

MHSWE NPLLAE BRI % BT, f i 1 R G B4R H A A 21 128MHz.
2448 FHUSBIhRER, %0 [ I8 FHHSEAIPLL, CPURIHZ 2l 48MHz. 72MHz. 96MHzE{144MHz.

Ja B N#E AL T (Bootloaden) /7 /L T R G fil s, AI LLdE I USARTIRIUSBE: [0 N A7 AT S -
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EIREK

2.6 HBAFE

B Vpp = 1.8~3.6V: Voo3l [0S JEIAIA AR & o

B Vssa, Vopa=1.8~3.6V: NADC. DAC. OPAMP. COMP. TSCHIFEIAEE /T FRALALE . VopafIVssallh
1453 7 1EF% 2V pp AV ss o

B Vear=1.8~3.6V: 4K Voo, ARTC. AM#i32kHZHE % #5425 A se it /i o
KT WU ZERE IR ARG R, SHE 43t T X,

2.7 WiRERERNR

NS T LR AL (POR) A FE A7 (PDR) ML, X IR IGZAL T TAEIRE, RUERS{EHE
1.8V TAE; Vool T8 € FIIRME (Veorror) i » B AAF T ZALIRES, MAUTHINBE AL B . 28FH
WH— 1 gnfe R RN ZR(PVD), & BALVoo/Vooafit B -5 RMEVevo ELEL 24 Vool & T 8005 T RE Vevo it
et p b, R AR AT AR M S R . PVDIIRET: Bl R P H)E « 7T Veorror 1 Vevo HIME S %
*® 46,

2.8 BEMESR

WESE =AM REER EHR(MR). RIFERAR (LPR) A SC A =
B EREA(MR)H T IEW s/ 1E
B (LI R (LPR)H T CPURISTOPHE X,

RN T CPURISTANDBY #E . R IS a i i oy i RS, A% s i s DI, AR 884 %
THFEIRAS (1H 2517 345 FISRAM 1 P 29K 25 2K)

P RAE R AR IR & AT TARIRES, RPNV U SC PR A v PHL ey HIR S

2.9 {EIhFERRK

N32G455 541 7 it SLRF TLAMIR DI FERR 2

M SLEEP#i:{

TESLEEPEIA T, RACPURE L, FIfSMEAL T TARRE HE I 7E AL vh Wi/ SR i e BECPU

B STOPORZ

STOPO& 303, T Cortex -MAFIR FE BEARAE X, 75 (R FFSRAMAIZF 1728 WA E R E DL K, STOPOfR 3 AT Pk

FERH R AETH #E. FESTOPORE T, F: s 8115 1L, PLL. HSIFIRCHR % #% MHSE A Ik 7 s K
M, i S S MRAT AR Tl R T AR

M. v PLE T — — AN B R EXTIRIAE S0 fda dil 25 MSTOPORR X Fh e i, EXTUE 5 r] L2 A 164
EXTIES (I/OMH3%) . PVDHI%H . RTCHMiE, RTCHISh. filbifsnifiE. USBRIMEE(E S .

B STOP2fER,

STOP2#5: 33 T-Cortex -MAFE FEFEIRAR A,  FTa A% O 738 B X I B YR 4 o A« 3 B R TR 19 28 (MR) 2%
1, HSE/MSI/PLLZ<H]. CPUZfE2s{5¥r, LSE/LSIAIHE T1/F, Frf GPIOMRE:, AMXIIOE FThEEARER .
16K R-SRAMPREF, HAISRAMAFN %5 77 23 B #4 F 2k o 84715 %10 P A7 28 R

MAfE . AT DLE AT B REXTIHAE 540 s 6 28 MSTOP2AE X e i, EXTIE 5 0] LLEAM 16 NEXTIHE
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BRI
S (/OR%) . PVDIHIH . RTCMefE . RTCI 4. flifzniapi.

B STANDBY#:R

TESTANDBY AR AT LA 2 HAR 1 IR FEIR S o PO 0 e R T8 R B8 % 5 14T, PLL HSIFIRCHR 3% %% FIHSE
mm AR A g oG ], HEANSTANDBY #ixl)5, ZFAasMIN Al ER, HERFARAINETRIEE, R-
SRAMT] ¥, FEHL AT TAE

NRST L IAMEEAE S IWDGE AL . WKUPS| I E ) —A EFHA3 . RTCHMfE sl RTC /Y [ &k m] DA s
1] %€ \STANDBY i U it

B VBATHIZ

FEARATIHR, HBEVpphi By, #¥ B 303 AVBATHLR . ZEVBATHIN K, & TNRST. PAO-WKUP.
PC13_TAMPER. PCl4. PC1524k, KZE/05| kT mFHARES .

TE: SNBSS, RTC. IWDGHINH R [ BhAS 2 4 45 1k

210 EREF#HEREFI(DMA)

a AR R FiE FHDMARE R 4%, RE PN DMAE i 43 SCFF8ANIBIE, ] DUE BAF AR BIAAf# a8 . ik BI4F
il MU it 2 2 AP B A5 s 2 DMAE 88 SCREIA R S i X B, @840 1 42 1l S A i 2 I S v X 45
JRE I 7 A F e I

FEAEE AR L T FDMATERIZH,  [FIN A] B Pl A R AN EIE . R I8 B i B B TE 1Y
PRI A AL AT H A il

DMATHR UL T FE 4. SPI. 12C. USART, JEF. FEAMEHEHER 25 TIMX, DAC. I12S. SDIO.
ADC.

www.nationstech.com

2.11 EFF$(RTC)

RTC2 —HIELIZT T Eay, WEH I B, w3247 4E I Thae, &5 A W Bh b WeoRn & B A b (i
FH2AI BRI D) ThRE. RTCHIMIIVDDE Vears| I H, 7EVopf R & Vool H, 75U Vear7| B
W, B EBNE R RTCASY Rasi RS IR E AL, Y MSTANDBY HLA RN, thASH R
(AN

RTCHIRBN I £ ] DLIE £ 832.768KHZ AN AR IR 75« NIRRT #E40KHZ RCIR i #in~ BNE 5 I 1) A1 et
Bh2 128 TR — AN B YR . 0T 1T IR B R AR S N 3 5t . i@ Ul B A8 32. 76 8K Hz i B /E Ay it
BRYR, RIS AN AR AR Bl 22, AT LU kg — N5 12Hz 5 S R RTC I 8P 1T /. RTCH —
AN 220 TR AT g F T FE A A, BRI B0 R B 4P oA 32.768kHzIN, ek R AR — AN IR K R ] SR U . A 4
RTCH] LA SRl R ARTHHEIRAS Tmele, LLA i MR TSCHREER T4E,

2.12 ENESME R

22N PAEHE R 45 4 IEE I A AN SEAE I 4%, BLRANE T E IR 85 AL AR GEm IS 52 I 2%
REL T s B i I a5« I E I 3R R A E I 4% (1 Th e -

* 2-1 ERERIIEE L

R HEERARE | HBEEM | FMARYK | FADMARR | BIUHEEE | EAMWm

TIM1 N TSP i 1~65536.2 |1 X

TIMS 1611 T, FEF | s ALk 4 #
14 /95

R AR 25 FR 2 7 Nations Technologies Inc.
ik RYITELUKSHItE R RARI09SEREARAKXE
1% +86-755-86309900 {£H: +86-755-86169100

#i44: info@nationz.com.cn ER4m: 518057




NQtion v:“ www.nationstech.com

BRI
TIM2 S ) I
TIM3 o Ak, = 1~65536Z | . .
TIM4 164 T, AT | HEEEK AT 4 BH
TIM5

6 1~655362 [
v 166 e Pyieiert ul 0 it

2.12.1 BEAREFER-TIM6FITIMT

2N PST [ BE A E I 2R (TIMBITIMT), BN E I A8 B & — /N 1647 F s 8- 548, i 25 B 19 RT dmfis T o) A g
URBh . BT AR 38 5 B 2 SR AR 1A) v, A 00 T DA BB S e 3% (DAC) SR AL b, B A1 THE 8 A N 38
B %3 2 DACH -8 i firh & Far 4 L F29K5DAC .

%
W EAER R EE B IERRN
> 167 [ BhE S RNt
> 164 ] YR (T SERHE ) TS, R TR R Bl R B 1~ 65536, (8] 1 AT 75 £ 7343
> fil R DACH A5 HL i 5
FE SEH SR (U B it ) I 72 A2 P T /IDMATE 5K

2.12.2 B E R 2](TIMX)

WE T 4T E AT 30 A E B 23 (TIM2, TIM3. TIMARITIMS) . X4 5E I 280 2 58 S ML 1, B4 E i
i1 S R LY VAN S0 D =S VTR 7 V6 It O oY VAL O 74 et VAR 1 D DI & i B 1= e AT D e
N TR 58D« fd i, PWMATR R, R R B B b e b £ 161
BINIIR B LA B PWMIE TS
B EH e R E D R
i VA I N T N 1 SV N S B2 v 6
1607 AT S (AT ASERHME ) Tl 2 s, v H5038s i A2 1) 434 22 HiCh 1 ~ 65536 2 [] 4T i 25018 «
AT IEIE -
> ENIIR:
< B EOA
< PWMA R GA el [AD F AR ) 5
& R
> S HANERAE S AR i I AR I L R [R] 2D
> WA R A A BT IDMA:
S R PRI R N R, THEER WG GBI B B P A R)
AR FEGHEEE B A WIA s A AN R TR
SR IS Y
> B HOEL
SCHFET XS A7 (14 1 5 (I 58 ) e R 245 R /% A S 2 P B
fink A NA'E SR A8 s o 4 S S0 D LA B

EAERBIE BEE I SRBBEN BRI, RERPRBEAIL, ERAAT, 5
BATLURSS. F 0 2 AR F 1 PR 1 28 AT S FODMA R LA
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BRI
2.12.3 MRBEERNIF(TIMIFTIMS)

PSR s 2E N 4% (TIMUTIMS) |, BN E I a3 il g R 03 S0 SR B K 16467 I B3 BT H Bl il o
SCFFZANTIRE, B A ERAME T Bk T8 (RN ER), BGE 7 AR R Gt B PWML RASEIX
IS 1) ) FLANPWIM HE 55) o 5 N 45 T 0 A MIRCCIN Bl Tl s, ) LA S0 kel 6 2 AR TR ) )
WIS R I ZAP TS . A E R SR e ALK, WA AL AR BRIk

B S ZUE R AR EE DR
> 16fif b FR. BT AR
1647 AT g FE (AT LASERHME ) T AT, T E50s i A2 1) 4347 3 Ch 1~ 65536 2 [ 4T = 451 «
SCHEHR T L4AMZ{E DA 7 B 346 N B
EZON MM VRTHER
S ENIR:
> EE
> PWMA S GA ZEH A 5 A ) s
o HUR R A
PWMfit i ADCKA¥: :
fish B ] A AEPWIMEE A FE 4 P T[] P
U DX B B8] 7T S 2 ) ELA M HE
A58 F 15045 5 42 1) 2 IR R 2 T 28 L IBG P )25 8 5
FOVFTESR &5 AT ECE 2 5 B I 48 25 A7 4 1 B B T A
Breakfii A5 5 AT LUK & i #3445 5 B T R ALRES B — A CAMRE:;
U N SRR AR R A T/DMA:
SERr: TR A BRI R, VRS IS o (R R A B RIS )
S AR FAEOTEEE B0 AL WA s AN R TR
2 P ETT
> i
< Breakf{s S
> SRR A 13 B (1E A S A RS R A s FLIE
> bR AR A IS B B R I e i R

FEPFBIEICT, TS T DR e, RN PWM AR A5 1k, T DI e iX 285 Hh s dl T 5% . IRZ Thig
S ARAERITIMAE I ERA IR, P RBESH AR [R], DRI e A2 i g I 25 P LI L 52 I S B T e S TIMGE I 2%
PrERAE, SEOEFD B BRI RE

2.12.4 RE B TE R 87 (Systick)
A SE I B8R TSR R, AT 24 A MK R
m A TR

> 204U R A

> IR

YV V V

YV V V V V V V VY
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EIREA
> RO AP R o T

> AT ARI
2.12.5 B THENEF(WDG)

SR PG T RSEE T (WDG)RIE 16 T HI(WWDG), FiAE I T B R 2e 4tk I Ia) iR
PR PR i) R S

MALETIM AWDG)

WSTFE T VR T — D12 AR T Eas A —ANSOLIK T H &, A S7 (0 AR RCAR v 4 3Rl B A I
PR AE MRS MATIAE R, W TAETESTOPKIAMISTANDBY #530. IWDG— ELAE I, R ANTE B & H T 1)
WIS GRERRE T IHITEEA) , ITETH B0 TH 4 22 0x000 7= AR S AL, Bl LUF 76 LR P A A 1) R 2
DA RGE, SR A B B2 I A N R P R O IR SR T T DA C Bl B A )
BT R AR FEM R T I .

HHOEIA (WWDG)

B R ORI, el AT OBl 19 L (V032 8 2% 1 RSP I PR R e 8 1 L R AT P 470 i 7™
A AR . BRARS IR R I EAE TR AR AORT T, & 14 o A Ik 3 00 L A0 I 8] A IS, =77 2E
—MMCUE L. FEHIR I EA AR & DA A a2 i, SR 77 s Ja s B (FE 42 1) 7 77 23 TP ) B
B AWK E—IMCUR N, X R WS I H s 7 A2 — A BRI 18] B 1 A il

B R

WWDG HAPBLI £t 73 45 45 21 ) I b Bk 5 5

A YRR [ B AT R

AR

LR A RN T-0x40, (57 1104 S 3h) W77 28 B A7
IR AE I AME TR, R T 1R 3) W AR B A

WRES) T ETVIEH RV W, 50 208 55 T 0x400] 7= A F e i Fh T (EWI, B AT LABH
FHEBEFHIT A DL R WWDGE {7

213 RPCE&ENO

ZIBAN S IR2CR LR, ERHEZ EHLTIRE, #HIA 12C R E . Wl fhEFERt . SCHF
Z Rl 5 R A (B S FFIMHZ), SCFEDMARRE, AR 5SMBuUs 2.03%.  12CHEHCG 2R &, A
CRCHY [ A B AL SR . SMBuUS( & 4t & FE &L 28 —System Management Bus) ATPMBus( FE 5 & 2 i 28 —Power
Management Bus).

12CH: L1 D ReAf iR i T -
> ZENLIIRE: AR AT B B TN A
12C ¥ & & Uit
PRI b
PR A A 1A 5
I2C M\ % T Re
A G R P b bk G 0
12CH2 1 SCRFTAL 1007 Tk, 747 MBS S RFSUM i ik i 17

YV V V V V VY

YV V V V VYV V
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ERRAR
(EAIR VR R B

P A RSN 7 (S /L0 A0 B I 5
> SCREARS A TR

< hREEE (5100 kHZ):

& PUHE (5714400 KHZ);

< PR+ (RIALIMHZ)
> CRERE:

S RIEBR AR A&

> FHRIELG AR

> RCEIT AR
> HERARE

& B R R

& HBHEARE AR S 1 RS (ACK) HE s

N 2 ES e A A oY/ A o o

AR ERK I BT AR Y BT
> 2
< LA R TR
AR TR R
A 38 ) K B Tl R
H P FAT 2 P2 FDMA;
A TiC B IPEC ({5 /2 A0 5 A ) 7= 2 sl 36
HIEBEA M PECAH AT PME N iR J5 — > 1 4
T 85 — NI 15 IIPECH IR IR 56
FHEZXSMBuUs 2.0
25 msI B (G e SE
10 msE B4 BB B R I [R]
25 ms M5 7% BAI BRI I )
i ACK T il (RS PECT™ AL R B
SR 7y HE VL (ARP)
> HASMBuUS

YV V V V V V

R

2.14 BRARS/IRFZWERBR(USART)

N32G455 R 51 F=f i, Bk V7N AT WO R 10, A FE3ANE H R 2D 1 7 2 Ik 28 (USARTL. USART2A
USART3), 144Nl 5 0k 28 (UART4. UARTS. UART6. UARTY). X7/ HRALESFSEE . OfF
IrDA SIR ENDECAE¥gmfiietd . 2 AbH R mEAA. PR P 0 TIB E R U LIN N ThfE o

USART1/ UART6/UART 742 3B /Z M & 0] ik 4. 5Mbit/Fh, Hoe 42 11 138 (E 1 n] 182.25Mbit/F)
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EIREK

USART1. USART2FIUSART34% 1 A MEICTSHRTS(E 541 . A ISOT816/1%5 it R0 12K SPIiE
fEMi, B 0T DUE I DMARELE

USART E ZAF N R -

YV V V V VYV VY

YV V V V

BT, R IAE;

NRZ A5 HERS 75

DRBRFR LR ARG, PR AR, HTROEAERIL,  fkik4.5Mbits/s
] g R T (8891

FIRCE IR, SCRFLEAME AT

LINZE R IE FID WrT 4 (R 6E 77 A LIN AT FERF RO RE 77, =4 USARTHE {0 B BRLINE , A 1347 I
JERE, Krill10/11 07 Wi T 45

fii R I FH 2D A s

IRDA SIR 4t 5 ffEfids, 7E IR T SCRr3/16 (0 R R L [A]
BRI RE

Ae R4 1 SCRF 1S07816-3 At HL e SIS0 8 RE R 1M
SRER A R0 0.5 AT 1.5 AN 1475

o &b

oF

oF

¢
¢
PR XTI

AT B 1 3 FIDMAR 22 b 2% 85, 72 SRAM ELFI F 4R v sUDMAZE ph 2080/ 316 715 5
ST 3% AR T R AT

KAz &

> RN

> RIS

a3 P A

Glie il
> RIERIGAT
<> RS A T R 5

POA B R AR A 5
& AR

&> MR
> iR
<>

RS IR

10N bR & T USART i I I
¢ CTS %%
< LIN W FRrAs
> RIEBHREZFAAART
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EREAK
> RIETERK
& RN A A A
> RN E S LN A
<> AR
<> R
<> BREEHR
> REREER
Z RIS, WIRMAEANULES, DN
N B 2 i Gt 2 R A T Bt bk A A )
PRI R AR 1 77 20 HubEAL(MSB, 25967), B IN
A
USART modes USART1 USART2 USART3 UART4 UARTS UART6 UART7
ALY X SCHF X X SCHF X X
B A 42 SR SCHF X ASHF | AR | AFF | A
Z 7B (DMA) SR SCHF S S SCFF SCFF SR
EZ G5 DT X SCHE X X SCHE X X
b X SCHF X ASHF | AR | AFF | A
BhEF SR SCHF S ASHE | AR | A | A
XL (FLLARA) X SCHF X X SCHE X X
I'DA SCHF SR X X SCHE X X
LIN SR SCRE SCHF SCHF SCHE SCHF S

2.15 HBITAEEO(SPI)

SCHREBANSPIEZ H, SPIAR VRS i S AMMBE & LA/ 0L A L BR AT 75 20d A5 o e 1 mT DA e B g X,
I AN MBS SR BLE(E B (SCK). % I RELL 2 B E T X LAE. el T2 MAE, W%

Iea) Kt 2 (W2 R R A% 4y, 38 w] i I CRCI S A w] B2 (5

SPIHE (1) = 2D RELN T «
3L AR L[] 0 A
it BAN T SR = AR A B A P XUk B[R] D A
8E16fr AL i Tk %
T ERAES
PELEEN 5w

YV V. V V V VYV V¥V V VYV V

8 AR BT R I AR K (B K NFPCLK/2) 5

MARHIRZE (5 K NFPCLK/2) ;
B S WV Wil STSHER
FARE LRI WA T 2R DA A SR A TNSSE B 1/ MR R ) A e
ATt AP IR b A0 P A 67
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BRI
Al YA BRI E, MSBEE B BRLSBLE Rif 5

A fih A r T B RS AR SO R

SPLE AT IR AR &

SCHE] SEAE D EfFCRC:

$ RSB, CRCHM LAMEAENRE —AF 1 K%

AR XUCA O R 1 B 5 — 51 B BT CRC R

YV V V VY

A bk R BT A A R i AR DL A CRCEE 1R AR i
S REDMATHRE I BT ROIEFNFRI 2 a7 AR RGN 52 15 3R
> O SPIIfE36Mbps, SPI2/SPI34% 118Mbps

2.16 B{TEHMEO(12S)

12St 5 —FP3 5] JEIFE [E] 25 Bf AT 42 @R RS, 2 FRHE12SH: O (5 SPI2FISPISE H) vl BA TAE T FE s MAR A,
IX2ANEE VAT DATE B 1647 . 2407 8326 A5y, 7R v e B A N\ B HY s, SRR SR AL AR I 8kHZ E)
96kHz. & SCiF UM #ibrvE, B CRNRI2SkriE, MSBRILSBXTXAndE, LLAZPCMFRE.

Eﬁiﬁﬂi‘ﬁgiﬂqﬂ, AT UL TARAE ERNAI BN o 24 e A BN, 3T 42 11 1 A 38 1) A e 46 B L i) b
SRS
B I2SEELEZEThREAN T
> RIEAE (URGE R,
T ElE B
SO LR IR FE TS A, SRATRE B 1) 5 TR A A 26 (BKHZ 21|96k HZ)
Kl T LA 1647, 2407838 32475
T T (] 2 0 i g 16407 (16657 20 o) 53243716, 2453217 £ 4ha i) :
AR AR B IR (R e )
MR IEASZ T B R b AR 32 MR R (R385 H bR 2 A
1647 i 4fs o A7 2 FH SR A IR R UL, 388 3 TR i 5 AT — A A A7
SCRFI2S AL
< 12 KA R
< MSB X FFRiE (2 X5 5%):
< LSB XS FARAE (AR 55)s
< PCM FrifE(16 o738 18 Mol _I- 7 1< B i (=] 20 8l 16 AL 88 g™ ey 32 Arid e i) ;

YV V. V V V V VYV V

> HE 5 a) R EMSBTE G
RIS A DMARE
F I BRT DU H B ANER E A %,  BER [ 5 256 XFS(Fs A3 AR FEATIR)
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BEREIR
2.17 & HRED(QSPI)

SCFFLERQSPIFL AU, AT DLLE [ 42 A A7 WL 20 2 A
W QSPHZ AR 1 ZRFE LT -

> A AR & pSingle SP1/Dual SPI/Quard SPI4% . {ESinglefisl N, SCREFRMERISPIEEAE, AT LLTAELE
T ST

SPII#EAE 77 U] ATC B Al B N alk Py AP A, $R M B Ar SRS AT AL E, S8
B BB U B A8 7 17 BUE 4 AT DABC

Y FE8-bit. 16-bit. 32-bitfK i vy 17 5 s

B SR FIFO;

T HEDMAERE;

SCHFFIFO I $E s e Wiy B T HdE U7 1o 5 3 P I

I KT B SCRF4>36Mbps;

FERIEAR N AU AR, R AE 0 IR B bR B, A28 75 B, DummyfiBL. £k
B, X LA BT DARC B O I

2.18 Z£WFhA AmHEOSDIO)

T4 BT S N B 42 H (Secure Digital Input and Qutput), & FRSDIOFE I, SDIOFEHL4% L NAHBAM & S 26 A1 %2
AR (MMC). SDTFEfE . SDIO- KA T4t T ¥t 0,

B SDIOFHLILREMI R :

>  %HF (MultiMediaCard System Specification Version 4.2) , SZEF167(2RIN). a7 MISHIEHE S 2k, ARl
HRBFEMMCHRL;

YV V V ¥V V V VYV VY

> X F¥F (SD Memory Card Specifications Version 2.0) ;

> 2 F¥F (SD1/0 Card Specification Version 2.0) , SZHFIA7(BRIN)FIALT B i 2
> SDIOI £ & A] A 48MHz;

> SDIOANSCRESPHE T o

2.19 ¥ RFMRHI8RE O (XFMC)

N32G455 R HEERL I A EEHIZR(XFMC) B O, ‘B B A 44 ikt , XHFSRAM. PSRAM. NORFINAND
Fhags Y B . XFMCH DAL B R 5 2 2RI TE LCDE i 33 1 o4& %4z, & S FFIntel 808071Motorola 68001115
o A IXANLCD AT 82 1A AR J7 (8 Mok 22 18 2 10 R B FH A 8%

B XFMCHA T FEIRE:
> A RSAEER T O 3 35
> ERASHEHLAE 25 (SRAM);
> HIELAEf 45 (ROM);
< NOR N1F;
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BERREAK
< PSRAM ;
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Y HENAND Flash (SLC) , ZHFAEAFECCH: TGN 22 ik 8K 715 B HfE 5
SRR 2 A 1R B 4H. (Burst) V7 I A2,  WINORIA /7 FIPSRAM;

8l 164 i dhs S 4L s

B AN AR PR LI 45 i
T MNP SRR AT LS AC

I e ] 4t Ao DA SRR 5 AN ] R 47 5

PSRAMAISRAM #% FA FH 1) ‘5 A8 GE AN = 17 1 B 1

Re3207 (AHBYT IFITE R, BE e BELE 1607 B8O ¥, X A1 &R 1647 BR8AL A% F K7 ) o

2.20 #EHEBXIFMLE(CAN)

T2 CANSL L T, CANL/24% DA TE2.0AM2.0B(E5h), AR EiSIMbitFy. & ] LU K& %
LN FRIR TR I bRAEDT, AT PAFRISCR 35 29 7 AR TR AT I FE

E‘Egtl:%){_i :

>

>
>
>

>

YFFCANTN2.0AH12.0B F B 15
BRE AR AT IS IR /D

SCHRF I 18] fi A 845 T e

> 3ANKIEMEAE

> KIERSCHIR S gk Ve TR A i B
& oK% SOF H %1 10 s )k

el

< 3 YURFER 2 MEIFIFO
AR (A 4

H 14 N yEdsd
NPEERIIES

FIFO i th 4b 28 77 A r] e &
< ORI SOF I %I e a8
N 1] fish A 8 {5 A2 2K

> AR EhEAA

<> 16 i s T e 4%

> ATERRSE 2 ANEOEE T R (AR

&
&
<&
<
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BEREAK
> EH
<> TRk
< HRAR 5 A 1 ik s e, T R A AR

2.21 BHBTHELUSB)

N32G455 R 51| 7= iy N R — N R A USB I B2 15 1) 25, 15 45 USB R 45 (12Mbit/F2) Fr e, i s o] FH AR A4
e, BEARNMEETIEE. USBE H48MHzI 8 i PN i EPLLE 277 AE Oy PRIEIE G R e v, s 2
FEHSEAN & i A) o

B USBU AR g F BRI T

P4 USB2.0 A B &% I AR RIYE

AIACE 1 3 8 4~ USB i £

CRC(EH TUAR L) U5, ) AN %2 (NRZI) S A/ A i AL I 7
SCHRERER [F) 20 25 (R B b X LA 5

SCHE USB Hte /R #11E :

BT R4k o A= s

USB DP {552k L RF R 15K EhiriBH CREfFREHD , kRE25%;

YV V V V VYV VY V

2.22 BEABMAREEOGPIO)

/£ 801GPIO, Faksr 54 (GPIOA/GPIOB/GPIOC/GPIOD/GPIOE) , #:#H164N 4 H . £/4NGPIO3|
FEI#RET DA BRI B i . IR EITIR )  fN GisslAar el Fhn) a8 M Thagm 11, 24
GPIO 5| JHIER 5 % sl 1) 52 R AR, A IO 51 Bk S i i 5| B B 7 A B AN ThRE g 11,
B FIGPIOH| A K AL I g /7

B GPIOFE ZRHEHIIA T
> GPIO i I AR AL T DL E B0 43 S i B i 22 S
AV NEAGE
<IN (55 RS
> BINTFRE (55 FHD
A S IPN
< Frlef
& e
& e T RE
& JHRSE RS,
> M 1/O(GPIO)
> SAHRARIEN S5, EHIREARIFE, B BOOTO #1 BOOTL 4 (BOOTO. #1 BOOTL Ay
BINTHD 1O Sty T B RS AR
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EIREK

<>

<>

SRR E LG, BERTHRERTTIE, 1O 4 DR E B AR, Ehi5, JTAG
A0 AN S A AR R e

v JTDI & T ERiisk;

v JTCK BT Fhi;

v JTMS BT R

v’ INTRST & T bt
RN ECE R, 5 E O A A A R B R /O 51 T LA DL HER AR B
ARl SR T

LRI VA S AR ERPIEF
SRR PR i A AN R RE T, O T AR AN AR, i I G RS A\

2

> EMThAE: (BN S I D RE T 2000 S 157 e B 2 A7 2 S A2

<>

xR R TIRE, i 620G B A AR (A R ) L 51 BRI 25 A
W0

xR R ThRE, i L 2 B AR T e ey A S (R BT ) 5

XX TS, i A6 2 C B R T e e A S (HER BOTIR) . XIS, S A\ BKEh a5 4
Mic BT A AR 2

pE E L 110 B Thig
GPI1O #iENLE, BiUENLE RVFERSS 10 BiE . e — D DA EPAT 7808 (LOCK)FEfF, 75T
— IR/, A BE B e A L

2.23 HBE/BFHIRER(ADC)

NI 2 AN 1205 SMsps AL R KR IR HL B RLADC, S Fum i NI Z 20N, ForP ADCL S #7941 aR s,
ADC2 12/ b ikimiE, ADC3HF15/MMibidiE, ADCAL R34 Eri@EiE, w] Il &E38 N FMEB A 7AN N 36

(ERep/ 8

B ADCEZFFERIAR T
> SCHF 1267, 1047, 847, 6 iR E

PN
<&
<&
&

12bit 73 A T e i R A I# % 5.14MSPS
10bit 73 #23 T e m K AT H #E 6MSPS
8bit 77 HE N i EER A R 7.2MSPS
Bbit 73 HE N i R A 2 OMSPS

> ADC Wil oy o AR B SRAE b P AT T I I et

<>

XA E AHB_CLK 1By TAER4hIs, # el 3 144MHz
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EREIAK
< AECE PLL VENERFERN 8RR, fmnl 3] 72MHz, SZRF 4

1,2,4,6,8,10,12,16,32,32,64,128,256

< TAECE AHB_CLK fEARFERT 2R, & 2] 72MHz, R4 1,2,4,6,8,10,12,16,32
< TR R R ST ThEE, AR NS E K IMHZ
YR E RS Sl & ADC SR

>
> BEHREETR . VNG SRR R AU T SR I 7 A e
> YR S AR

> IS 0 FEIE N ¥ 5 sh s
> SRR

> AR — B R X 5

> CSRAEIRIBE T LA I8 TE 4y ) g

> U EER ORI NG 7G 1E f R % T

> [T

>  XWHEM, ADC1 fil ADC2 44, ADC3 fll ADC4 44

> ADC flEHLEK: 1.8V # 3.6V

> ADC #iAyuilH: VREF-<VIN < VREF+

> ADC 1] Ui F§ DMA #:4F, RN IE 40 EA DMA 15K 4.

> BRVE TIThEE, FTUAARE REMERD IS A . 2K ST I P VEIE, S IR SR T E
IIREIS, K= bl

2.24 BF/HERFEIREZ(DAC)

SCRP2AN B 45 (DAC), DACZ 12750y Han N\« HLT Bt A0 UL B 460 25 - DACHRBRAT 204 1 3 iE
FEANEIE AR PR F eds, 24 DACH AR AR . DACH LUIEL 51 fif A\ 225 H IS VRer+ LAER
R I R ai R

XU LSRR R D) fg:

> P> DAC ¥#edi: &AM hisiE
A E ¥ 8 ArEk 12 7 fi
12 X A T B A A A B X 5%
[F) 5 5 D A
7R I e
PEA = A
XU DAC I8 TE A 7 B[R] 5 i
FEANIEIE#S AT {6 DMA Lfie
BB e AT B

vV V VYV V V Y V V
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EIREK

>

2.25

N2 % HiJk VREF+

1= W K82 (OPAMP)

WIR IR 2 AN ML IS FBORAS , BASNERBOR. B ERBE AT AT g FE O A: (PGA) 52 Rl AR (B A
A A BB TBOR AN BRI o

B EEIREWR:

Y V V V

2.26

SCHERLE A NS

A LAC A ST (14 328 TEOFH 7] 4 P24 18 T

NAEESAEE TPAN=37$

OPAMP TAEREZ AT LARC & Jk -

S MO (SRR EE)

< PGA B, W4 2X, 4X, 8x. 16X, 32X;
A ik

PHEREN ADC @18 A T8 BROCE 1 A5 -5 = .

EEL LB ER(COMP)

Witk 2 7 LLBEs, ATRUR RS i s CLLBES T L 51 201/0 1), R BLRE I S84 &, 72
HUAZ A6 AT LLS 5Kk [ g i 38 FIPWM H S 45 T B2 R A e it 42 il

B AR EE TR T

>
>

YV V V V¥V

TREI 8
Eb 2 2% 1 B2 1) RN E 7] 3 S R BA RSN«
< HIiEm 1/0;

< DAC J@iE#iH;

> NEALAEERA G 2 AW B VREFL, VREF2, Frf 7 NHUEERIEED , Al
5T VDDA 34T 64 L3555

R mARMIR, AIACE NIRRT . IR, IR

FLAS 25 T LA H 31 1/0 B i B AN, Tk s

> R
< OCREF_CLR i (HTZFAERED ;
> R

P88 SR R, R R ILE I AN B IR, IR 50K~144Mhz AT L
COMP1/COMP2, COMP3/COMP4 and COMP5/COMP6 7T LAZH B 7 11 LA 4% ;
CREHHBR I LU A S, P DO SR AR AR B EliL 4% Timerl_OC5. Timer8_OC5 fEVH a4 A\ ;
TS LIRS T LA e fe 77, SCREA Sleep BT Rt
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EIREK

2.27 BEEBE(TS)

i AR RS E AN REIR AR L, ST L.8V <Vppa< 3.6V [ R A& AL P A BOE R
FIADCI_INI6H A NEIE b, 45 % s 1A ey e e 3 B M

2.28 fuhEi{E RESILHI(TSC)

TSCHZ NI A A A B BE N AT 5, BEAFASIN 24 T B e ECPU, - ey HLEAT SIS B 1) A5 Ao
L Ja SRR SR AL B

W TSCHEilEs i 2R T

SCRE R AR Th AR, BORSCRE 24 MRS, ARV EIE AT R e

FEARIhAERE A (Sleep. Stop0. STOP2) T, Al Sftdz #ff, K™ rh Wi i i lig CPU;
FEIEH TARRGUT, Al s, hir/SiE s CPu;

R B, ADIRSH AR S AR DO IE A MR, R MEIE A TR AR
fioh 2 PO A 0 14 S 300 R TR (AR S P ] e R 5

A AT () RABUZ T A, R ETE A L B AR

SCRFIHEDIRE

DI 5E I S A PREIE o [ R AT A SRR S

vV V VYV V V VY V

2.29 EHRTRBKITHE L T(CRC)

LR CRC32FICRCL6TI/E, P TURLIE(CRC) T 5 o0 /& M4 ] e 1 A8 il 2 I 073 BME —CRCITF R 45 3.
TEARZ IR, FE T CRCEFIARYYE FH T 58 Uk £dis A& sliAe4ids 1) — 2tk . /EEN/IEC 60335-1FR AL H 1,
B T — PRI N A A 2R AR B, CRCTHEL S T RT DA TSt st S 28 44, S5 1EsEH AN
AR BAZ AR AR I = A I 2 2 X T

B CRCIF:ERFELIT:
> CRC16: FHFZ I X16+X15+X2+X0
CRC32: Slzj:%aﬁy?:[ﬁﬁ XSZ + X26 + XZS + X22 + X16 + X12 + Xll + XlO + XS + X7 + X5 + X4 + X2 + X +1
CRC {15} [H: 4 /> AHB % & #i(HCLK)
TEA TRV A IR 1 PTG &
Y F; DMA J5 5%

YV V VYV VY

2.30 EEM4nESIE(SAC)

PR SRR AT IS 51 5, SRR 22 [ PR A1k o T S Ao PR i SRV E M A R B T Rk Il AR T 4l A A
CAPNIINEE: L ONIETEI 1 e

W AEPRSCRR AT
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EREIAK
> Y FF DES W FREE

< S DES il 3DES I &is i
< TDES ¥ ¥ 2KEY fl 3KEY #x{,
< ¥ CBC fl ECB iz
> SCRF AES XARELE
< SCFF 128bit/192bit/ 256bit 5 EK
< (¥ CBC. ECB. CTR fii{
> SRR SHA ek 5y
< X ¥ SHAL/SHA244/SHA256
S MD5 H 5 5k
THEFFRAE S SM1. SM4.  SM7 51k DL K SM3 4 532

2.31 HE—IR%E 35 (UID)

N32G455 £ 71| 7™ i N B A [F) K 2 1 ME— 5 #& 7 915, 43 o964 [ UID(Unique device ID)A11281 1)
UCID(Unique Customer ID), XA 475 5 A7 AE Nl # M R RC B Yo, BT & 0E BAEH
J B GRS, HAORIEXTN32G455 R FIMT B — ANt B AEAT A5 Ol #E ME— 1, FH 7 B AR 7 BN % 45 1T
LUIE I CPUBITAG/SWD L2 EL, A A #iE k.

UIDRO6AL, T8 FHRMCH 7515 B E N, 1905 INAERT, Kb — AR 5 A I s B E A &,
— DR AR TE NP AT A 8 N I e A, ] T30 i 2 4 D Re ) H 45 #2 )% (Secure Bootloader).

UCID 91281, 3~ REA 7 I 55E L BRG O A KIRAHREE .

2.32 BITRLITAGIHIR O(SWJI-DP)

W HRARMI¥ISWI-DP % [, X2 —ANEhiA 7 ITAGHI B 47 SR R 4 11, AT LA S BB A7 S 4 ik 2 11
ITAGH: LI IE S . ITAGHITMSAITCKAS 543 51 5 SWDIOFISWCLKIL i 51 14, TMSHIF ) —AMRFBRi15 5
% F T #EJTAG-DP AISW-DPa] 1) 4t .
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3.1 HEREH

3.1.1 LQFP48
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3-1 N32G455 £ 41|LQFP48 5| il 4> 4

\'4
-
(@]
[a)
o o =
S = o -
a (9] (o)} [ee) O M~ [{e] 0 <t o — —
O ¥ m n O m m o o o < <
> > o o M a o a o o a oo
4 [ee] M~ [{e] Lo <t (90] (9V] — o (o)) [ee] N~ N
. < < < < <t <t <t <t <t ™ o (a0}
vBAT [ |1 36| | vpD_2
PC13-TAMPER-RTC [ |2 35| ] vss_2
PC14-05C32_IN [ |3 34[ ] Pa13-swpio
PC15-0SC32_OUT [_| 4 33[ ] pA12-usB_DP
PD0-OSC_IN[_|5 32[ ] PA11-USB_DM
PD1-0SC_OUT [_|6 31[ ] pra10
LQFP48
NRST[ |7 30[ ] PA9
vssa[ |8 20[ | Pas
VDDA [ |9 28] ] PB15
Po-wKuUP [ 10 27( ] PB14
Pao[ |11 26| | PB13
PAL[ |12 25| | PB12
o < n [{e) N~ [e0) (o)} o — N o <t
\ — — — — — — — N N N N N /
2 I 2 2 <« @ @b o o A
o o o o o o o 8 E E %) 8
o > S
N
o
o
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BEREIR
3.1.2 LQFP64

3-2 N32G455 & 41|LQFP64 5] JHl 43 4ii

o o
8| 2' o © 5 ~ © b v o o« Y 2 9 9 3
O m m O m o o o A O O O < <
> > oA a M Ao o o o a o a a4 a a a
HiEINIRINININInIinInIinIinIinInInln
( <t o™ o — o (2] (o] N~ [{e] n < o o — o ()] \
. [{e) © [{e) © [{e] mn mn n mn n mn [Te) mn mn n <t
vBaT[ |1 48 [ ] vop_2
PC13-TAMPER-RTC [_|2 a7 [ ] vss_2
PC14-0sC32_IN[_|3 a6 | _]pa13
PC15-0SC32_OUT [_[4 a5 ] pA12
PD0-0SC_IN [_|5 a4 [ ]rAn1
PD1-0SC_OUT [_|6 43 || PA10

NRsT[ |7 42 [ ] rao

I HE . 41 [ ] ras
Pc1[ |9 40 [ ] pco
pc2[_|10 39 [ ]rcs
pca[ |11 38 [ ]rc7

vssa [ |12 37 [ ] rce

PAO-WKUP [_| 14 35 [ ] pB14

PaL[ |15 34 [ ]rB13
Pa2[ |16 33| ] pB12

pB2-BOOT1 [ |28
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BRI
3.1.3 LQFP80
3-3 N32G455 % 41]LQFP80 35| k143 Afi
O - U VI R G s A
S 3P 2eReLeREPRERERS S
p et e e e e rIrir N
e P RFEREIREFIRSBE 88833 E T

Pe2 [ ]
PE3 |
vBAT [

PC13-TAMPER-RTC [_|
PC14-05C32_IN [_|
PC15-05C32_0UT [
osc_IN [

osc_ouT [

NRsT |

pco ]

[

60

59

58

57

56

55

54

53

52

51

] Pass
[ ] Par2
[ ]Pan
] Pat0
[ ]pao
[ ] ras
[ ] pco
[ ]pcs
[ ]Pc7
[ ]rcs

LQFP80
pc1[ |11 Q s0[ ] Pp15
pca[ |12 a9 ] pp14
pca[ |13 ag[ ] P10
vssa [_]14 a7[_] PO
VDDA [ 15 a6 ] rDs
PAO-WKUP [_| 16 a5 ] PB15
PAL[ |17 a4 | PB14
pa2[_|18 43| ]rB13
Pa3[_|19 42| ]eB12
vss_a[_|20 a1[ Jvop_1
\. &8 &8 & 3 & ¥ 7 8 83 3 8 &8 & 3 88 5 383 )
o o et
- S S-S N < - R T ==
8 A o o a o a o o 8 a o o E E E |E|LJ E E %
> @ >
o~
2
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BEREIR
3.1.4 LQFP100

K] 3-4 N32G455 & 41LQFP1005| il 43 4f

2' :\ E ] — [=] 0 <
8 3 @ 8 8 8 O @3 @08 80880028000 <2<
> > & g E E M o4 o A4 Ao A o o a4 oo o a6 A a a a o oo
CIC I I I e
( o (2] ee] ~ © wn < {52l o I o (=2 © ~ © n < [92] o L o (2] o ~ © \
.a ® o o o o o o o o & © W W W 0 © © W W 0 ~ ~ ~ N~

P2 |1 75[ ] vbp_2
Pes[ |2 74[ Jvss_2
CANE 73[]ne
PEs | [ ] pa13
PE6 | [ ]par2
VBAT [ [ ]pans

PC13-TAMPER-RTC [_| [ ] Pat0

[ ]rae
PC15-05C32_0UT [ [ ]ras
vss5[ |10 66[ ] Pco
vop_s[ |11 65 ] Pcs
osc_IN[ |12 64[ ] rc7
osc_ouT[ |13 LQFP100 63| ] pce
NRST[ |14 62| ] Pp1s
pco[ |15 61| | P14
pci[ |16 60| ] Pp13
pc2[ |17 s9[ ] Pp12
pc3[ |18 58] P11
vssa [ |19 57[_] P10
VREF-[_| 20 56 ] PDO
vRer+[ |21 55| | PD8
VDDA [ 22 AN
pPA0_WKUP [ |23 53| | PB14
paL[ |24 52| ] P13
paz[ |25 s1[ ] P12

~ o o N
o N~ ~N
© o B N

©
=
<)

PC14-05C32_IN [_|

©
)
~

PA3 [ |26
vss_a[ |27
vDD_4 [ |28
Pas |29
Pas [[s0
Pas |31
a7 |32
pca |33
pcs [ |34
PBO [ |35
PB1 [ |36
PB2-BOOTL [_|37
PE7 [ |38
PE8 [ |30
PE9 [ |40
PEL0 [ |41
PE1L[ |42
PE12 [ |43
PE13 [ |44
PE14 [ |45
PEL5 [ |46
P10 [ |47
pe11[ |48
vss_1[ |49
vDD_1 [_|50
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EIREK

3.2 BIMEREX

£ 3-1 BHHEX

ESE5] %_ &R ThRE® ©
= 7] Fail- b
o =g (3)
23|88 BRI B | P [saen| LA
ing i e K| o |xg GUER LN B
olo|o|l =
bl i A -
TRACECK
! PE2 o | FT | Yes PE2 XFMC_A23 :
UART6, TX
TRACEDO
a2 ]2 PE3 o | FT | Yes PE3 XFMC_A19 i
UART6_RX
TRACED1
S PE4 o | FT | Yes PE4 Miy S22 i
TRACED2
N A PE5 o | FT | Yes PES5 4 . :
TRACED3
- - s PE6 o | FT | Yes PE6 o g :
101|386 VBAT s | - | - VBAT : :
2 | 2 | 4 | 7 |PCI3-TAMPER-RTC®| 1/0 | TC | Yes | PC13® | TAMPER-RTC i
33| 5|8 | PCla-OSC32IN® | 1/0 | TC | Yes | PC14® 0SC32_IN :
4| 4| 6| 9 |PCI50SC32 OUT® | 110 | TC | Yes | PCI5® | 0sC32 OUT :
- - T VSS 5 s | - | - VSS_5 i i
R N R T VDD 5 s | - | - VDD 5 i :
5 5|7 |12 0SC_IN® I | Tc | ves | osc_IN : :
6 | 6|8 |13 0SC_ouT® O | TC | No | osc_ouT i i
7179 |14 NRST o | - | - NRST i i
ADC12_IN6 COMP7_INM
- |8 10|15 PCO o | TTa | No PCO 12C3 SCL OARTE T
ADC12_IN7 COMP7_INP
- |9 |11]16 PC1 o | TTa | No PC1 2G5 SDA AR TS R
UART7 TX
- 10| 12|17 PC2 o | TTa | No PC2 C’%DA%}(')NUST SPI3_NSS
- 1253 WS
UART?_RX
SPI3_SCK
1253 CK
- 11|13 |18 PC3 o | TTa | No PC3 ADC12_IN9 OPAME VINP
OPAMP4_VINP
COMP5_INP
19 VSSA s | - | - VSSA ; i
8 | 12| 14
20 VREF- S - - VREF- - -
21 VREF+ s | - - VREF+ - -
9 |13 15
22 VDDA S - - VDDA - -
WKUP
USART2_CTS
ADC1_IN1
10|14 | 16 | 23 PAG-WKUP o | TTa | No pA0 |TiM2_cHLETR| MM
TIMS5_CH1 _
TIM8_ETR
COMPL OUT
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Eapsd %_ HERI R ThREG ©
- Fail-
o S b (3)
21388 FHAHR B | P [safe® }:;éf,’;
Ll || & i O | X (BAL)R) Lu7N BEEX
o|lo|o|ls =
i e e -
USART2_RTS COMPL_INP
ADCL TN2 OPAMP1_VINP
11 |15 | 17 | 24 PAL 110 | TTa | No PAL - OPAMP3_VINP
TIM5_CH2
TIM2 CH2 SP13_MOSI
— 12S3 SD
USART2_TX
TIM5_CH3
12 |16 | 18 | 25 PA2 o | TTa | No PA2 ADC12_ IN11 8ﬁﬁmg—mm
TIM2_CH3 -
COMP2_OUT
UTSI/,?AF;TZC—H%‘X OPAMP1_VINM
13 |17 | 19 | 26 PA3 /0 | TTa | No PA3 — OPAMP1_VINP
ADCL_I"N COMP5_INP
TIM2_CH4 —
- 18|20 |27 VSS_4 S - - VSS_4 - -
- 19|21 |28 VDD _4 S - - VDD _4 p -
COMP1_INM
oW hiss COMP2_INM
= COMP3_INM
USART2_CK
EAC OUT1 COMP4_INM
14 |20 | 22 | 29 PA4 /0 | TTa | No PA4 S COMP5_INM
ADC2_IN1
- COMP6_INM
QSPI_NSS
TG CHND COMP7_INM
- OPAMP4_VINP
12C2_SCL
COMPL_INM
COMP2_INM
COMP3_INM
SPI1_SCK COMP4_INM
DAC_OUT? COMP5_INM
15 | 21 | 23 | 30 PA5 /0 | TTa | No PAS ADC2_IN2 COMP6_INM
QSPI_SCK COMP7_INM
TSC_CHN1 OPAMP1_VINP
OPAMP2_VINM
OPAMP3_VINP
12C2_SDA
SPIZ_MISO
TAH\SEIB:T\::’;\I TIM1_BKIN
16 | 22 | 24 | 31 PA6 /0 | TTa | No PA6 - OPAMP1_VOUT
TIM3_CH1 COMP2_OUT
COMP1_OUT -
QSPI_100
SPI1_MOSI TIML_CHIN
TIM8_CHIN
ADC3 INA COMP2_INP
17 | 23 | 25 | 32 PA7 /0 | TTa | No PA7 - OPAMP1_VINP
TIM3_CH2
— OPAMP2_VINP
QSPI_101 COMP6_INM
COMP2_OUT -
ADCZ_INS OP,IAZI\C/I:%S\C/II_NM
- | 24|26 |33 PC4 /0 | TTa | No PC4 QSPI_102 —
UARTT TX COMP4_INM
- COMP5_INP
ADCZ_IN12 opl,if/lsﬁf [\)/AI\NP
- | 25|27 | 34 PC5 /0 | TTa | No PC5 QSPI_103 -
UARTS RX COMP4_OUT
- COMP6_INP
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BRI
ESpS3 %_ W EME A TIEE® ©
a Fail-
= ) B(3)
il il i Y R | o |zx| MR Rk HEY
c|lOo| 0| o ~
i e e -
TIM1_CH2N
ADC3_IN12 UART6_TX
18 | 26 | 28 | 35 PBO 110 | TTa No PBO TIM3_CH3 OPAMP2_VINP
TIM8_CH2N COMP3_INP
COMP5_OUT
TIM1_CH3N
%R/I%z_cliui OPAMP2_VOUT
19 | 27 |1 29 | 36 PB1 110 | TTa No PB1 - UART6_RX
TIM8 CH3N
COMP4_OUT COMF2_MiM
- COMP1_OUT
UART4_TX
20 | 28 | 30 | 37 PB2 110 | TTa No | PB2/BOOT1 ADC2_IN13 SPI1_NSS
TIM1_ETR
XFMC_D4 UART4_RX
- - [ 311 38 PE7 110 | TTa No PE7 ADC3_IN13 SPI1_SCK
COMP3_INM
TIM1_CHIN
UART5_TX
XFMC_D5 SDIO_DO
- - 132139 PE8 110 | TTa No PE8 ADC34_IN6 SPI1_MISO
OPAMP2_INP
COMP2_INM
TIM1_CH1
XFMC_D6 UART5_RX
- - 133 ] 40 PE9 110 | TTa No PE9 ADC3, IN2 SDIO_ D1
SPI1_MOSI
TIM1_CH2N
XFMC_D7 SDIO_D2
- - 134 |4 PE10 110 | TTa No PE10 ADC3_IN14 SPI2_NSS
12S52_WS
TIM1_CH2
XFMC_D8 SDIO_D3
- - | 35| 42 PE11 110 | TTa No PE11 ADC3_IN15 SPI2_SCK
1252_CK
TIM1_CH3N
- - | 36 | 43 PE12 110 | TTa No PE12 Z(I'::),(\Z/I\'S_Iﬁi SDIO_CK
- SPI2_MISO
TIM1_CH3
XFMC_D10 SPI2_MOSI
- - | 37| 44 PE13 110 | TTa No PE13 ADC3_IN3 1252 SD
SDIO_CMD
XFMC D11
- - - 45 PE14 1/10 TTa No PE14 ADC4_IN1 TIM1_CH4
XFMC_D12
- - - 46 PE15 1/10 TTa No PE15 ADC4_IN2 TIM1_BKIN
TIM2_CH3
COMP5_INM
12C2 SCL OPAMP3_VINM
21 | 29 | 38 | 47 PB10 I/0 | TTa | Yes PB10 USART3 TX OPAMP4_VINM
- XFMC D11
COMP1_INP
COMP3_OUT
12C2_SDA TIM2_CH4
22 130 | 39 | 48 PB11 110 | TTa No PB11 USART3_RX XFMC D12
36/95

R AR 25 FR 2 7 Nations Technologies Inc.
ik RYITELUKSHItE R RARI09SEREARAKXE

1% +86-755-86309900 {£H: +86-755-86169100

#i44: info@nationz.com.cn ER4m: 518057



www.nationstech.com

Nation &

ERRA
g s TR AR O ©
S Fail- v(3
21288 HHET B | P |aro| THE
il ol Rl K | o | x| BURF) Bk Ee3'd
o|o|0|o =
J |3 a3 -
ADC3_IN1 OPAMP3_VOUT
COMP2_INP
COMP5_OUT
23 | 31 | 40 | 49 VSS 1 S - - VSS 1 - -
24 | 32 | 41 | 50 VDD_1 S - - VDD_1 - -
SPI2_NSS
12S2_WS
12C2_SMBA COMP3_INM
25133 |42 | 51 PB12 1/0 TTa No PB12 USART3_CK OPAMP4_VOUT
TIM1_BKIN COMP4_OUT
CAN2_RX
ADC4 IN3
SPI2_SCK
12S2_CK
USART3 CTS UART5 TX
26 | 34 | 43 | 52 PB13 1/0 TTa No PB13 TIM1_CHIN COMP4_INM
CAN2_TX
ADC3_IN5
SPI2_MISO
TIM1 CH2N
27 | 35 | 44 | 53 PB14 1/10 TTa No PB14 USART3_RTS %?A'\éig—g\l;
ADC4_IN4 -
TSC_CHN2
SPI2_MOSI
1252_SD
28 | 36 | 45 | 54 PB15 1/0 TTa No PB15 TIM1_CH3N COMP4_INP
ADC4_IN5
TSC CHN3
USART3 TX
XFMC_D13 OP@::\)/II;4N\S/ISNM
- - 46 | 55 PD8 1/0 TTa No PD8 ADC4 _IN12 =
TSC CHN4 1253_WS
- CAN1_RX
COMP6_INM
USART3_RX
XFMC_D14 SPI13_SCK
- - 47 | 56 PD9 1/0 TTa No PD9 ADC4 _IN13 12S3_ CK
TSC_CHN5 CAN1 TX
COMP6_INP
USART3 CK
- - 48 | 57 PD10 1/0 TTa No PD10 ,)A\(EI\C?I;_IID:IEY) CAN2_RX
- COMP5_INM
XFMC_A16 USART3_CTS
- - - 58 PD11 1/0 TTa No PD11 ADC34_IN8 CAN2_TX
TSC_CHNG6 SPI3_MISO
TIM4_CH1
XFMC_A17 USART3_RTS
- - - 59 PD12 1/0 TTa No PD12 ADC34_IN9 SPI3_MOSI
TSC_CHNT7 12S3 _SD
COMP7 OUT
XFMC_A18
- - - 60 PD13 1/0 TTa No PD13 ADC34_IN10 TIM4_CH2
TIM4 CH3
- - 49 | 61 PD14 1/0 TTa No PD14 Aé@élf_lﬁgl 12C4_SCL
- TIM8_CH1
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ERRAK
ESE:S %_ LR FATIRR© ©
a Fail-
o = b (3)
21388 BRI B | 2w EAE
Ll || & i O | X (BAL)R) Lu7N BEEX
c|lOo| 0| o ~
J a1 3|3 -
TIM4_CH4
- - 50 | 62 PD15 110 FT Yes PD15 XFMC_D1 12C4_SDA
TIM8_CH2
12S2_MCK TIM3_CH1
TIM8_CH1 SPI12_NSS
- 37 | 51 | 63 PC6 I/0 | TTa | Yes PC6 SDIO_D6 12S52_WS
12C4_SCL USART2_CTS
TSC_CHNS8 XFMC_A16
12S3_MCK TIM3_CH2
TIM8_CH2 SPI2_SCK
- 38 | 52 | 64 PC7 /0 | TTa | Yes PC7 SDIO_D7 1252_CK
12C4_SDA USART2_RTS
TSC_CHN9 XFMC_A17
TIM8_CH3 TIM3_CH3
- |39 53] 65 PC8 /0 | TTa | Yes PC8 SDIO_DO0 SPI2_MISO
TSC_CHN10 USART2_TX
TIM3_CH4
SPI2_MOSI
12S2_SD
TIM8_CH4 USART2_RX
- 40 | 54 | 66 PC9 /0 | TTa | Yes PC9 SDIO_D1 COMP6_OUT
TSC_CHN11 XFMC_NOE
OPAMP3_INP
OPAMP4_INM
COMP3_INP4
USART1 CK
29 | 41 | 55 | 67 PA8 110 FT Yes PA8 TIM1_CH1 -
MCO
USART1 TX
30 | 42 | 56 | 68 PA9 110 FT Yes PA9 TIM1_CH2 12C4_SCL
TSC_DOUT
USART1_RX 12C4_SDA
31 |43 | 57 | 69 PA10 110 FT Yes PA10 TIM1_CH3 XFMC_MWE
USART1 CTS
USBDM
32 | 44 | 58 | 70 PAl1l 110 FT Yes PAl1l CAN1_RX COMP5_OUT
TIM1_CH4
COMP1_OUT
USART1 RTS
USBDP
33 |45 |59 | 71 PA12 110 FT Yes PA12 CAN1_TX COMP6_OUT
TIM1_ETR
COMP2_OUT
JTMS- PA13
34 | 46 | 60 | 72 PA13 1/10 FT Yes SWDIO - UART4 TX
- - - 73 Not Connect
35 | 47 | 61 | 74 VSS_2 S - - VSS_ 2 - -
36 | 48 | 62 | 75 VDD _2 S - - VDD _2 - -
38/95

B AR EFR 2 7 Nations Technologies Inc.

ik RN HTEUKSHIEXEFRRI09SEREARAKE
1% +86-755-86309900 {£H: +86-755-86169100
#i44: info@nationz.com.cn ER4m: 518057




NQtlon Vo“ www.nationstech.com
EREIAK
ESRS %_ "R EFThEE® ©
S Fail-
=) S v (3)
21388 EHATR B | F|safe® }:;éf,’;
Ll || & i O | X (BAL)R) Lu7N BEEX
clo|ol| g =
J1 313y -
JTCK- PAL4
37 | 49 | 63 | 76 PAL4 vo | FT | ves | oro ; UARTA RX
TIM2_CHL_ETR
PAI5
38 | 50 | 64 | 77 PA15 o | ET | Ves J7DI Slzg—'\\}\fss SPI1_NSS
& USART2_CTS
TIM8_CHIN
USART3_TX
UART4_TX SPI3_SCK
- |51 |65 78 PC10 10 | TTa | Yes PC10 SDIO_D? 12S3_CK
TSC_CHN12 QSPI_NSS
COMP3 OUT
e |
- |52 |66 |79 PC11 /0 | TTa | Yes PC11 SDIO_D3 _
TSC_CHN13 QSPI_SCK
- COMP4_OUT
USART3_CK
UART5_TX SPI3_MOSI
- |s3 |67 |80 PC12 /0 | TTa | Yes PC12 SDIO_CK 12S3_SD
TSC_CHN14 QSPI_100
TIM8_CH2N
CANL_RX
|- |68 |81 PDO o | FT | Yes | PDO® XFMC_D2 UARTA TX
QsPI 101
CANL TX
|- |69 |82 PD1 o | FT | Yes | PDI® XFMC_D3 UARTA RX
QSPI 102
TIM3_ETR SPI3_NSS
UART5_RX 12S3_ WS
- |sa |70 83 PD2 o | TTa | Yes PD2 SDIO GMD OSPL 108
TSC_CHN15 TIM8_CH3N
B I R Y PD3 0 | FT | Yes PD3 XFMC_CLK USART2_CTS
XFMC_NOE
A R PD4 10 | TTa | Yes PD4 Te0 CHINS USART2_RTS
XFMC_NWE
A S PD5 10 | TTa | Yes PD5 TSo GhNLT USART2_TX
XFMC_NWAIT
A R I Y PD6 /0 | TTa | Yes PD6 TS0 CHNS USART2_RX
XFMC_NE1
A A Y PD7 /0 | TTa | Yes PD7 XFMC_NCE2 USART2_CK
TSC_CHN19
PB3
TRACESWO
SPI3_SCK TIM2_CH2
39 | 55 | 71 | 89 PB3 o | FT | Yes | JTDO 1295 oK SPILSoK
USART2 RTS
TIM8_BKIN
PB4
TIM3_CH1 SPI1_MISO
40 | 56 | 72 | 90 PB4 o | ET | Yes | NJTRST | sPI3_MIsO JSnRTa TX
TIM8_ETR
1201 SMBA TIMS_(C:::EIZSPRI%(_MOSI
a1 |57 |73 | a1 PBS o | FT | Yes PBS5 SPI3_MOSI a
e USART2_RX
_ TIM1_BKIN
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BEREIR
Eapsd g_ W EME A TIEE® ©
- Fail-
o = B (3)
212|188 BRAT B | B |aro| SAR
i i i R | o |x#| EL ik wr
olo|lo|lo =
J |3 a3 -
USARTL_TX
12C1_SCL CAN2_TX
42 |58 | 74 | 92 PB6 /0 | TTa | Yes PB6 TIM4_CH1 COMP5_OUT
TSC_CHNZ20 XFMC_NE2
XFMC_NCE3
12C1_SDA
43 |59 | 75 | 93 PB7 /0 | TTa | Yes PB7 XFT'\I",\(;;ZNSEZV ggﬁnﬁ?()ﬁ
TSC_CHN21 B
44 | 60 | 76 | 94 BOOTO I - - BOOTO - -
TIM4_CH3 12C1_SCL
45 | 61 | 77 | 95 PB8 /O | TTa | Yes PB8 CgaLci—gtT S:ngS—RTﬁ
TSC_CN22 XFMC_NWAIT
TIM4_CH4 12C1_SDA
Bbe CAN1_TX
46 | 62 | 78 | 96 PBY /O | TTa | Yes PB9 s ouUT UART5_RX
TSC_CHN23 XFMC_NE1
— XFMC_NCE2
Y PEO /0 | FT | Yes PEO xTFll\%_ElERLo -
- - - |98 PE1 /0 | FT | Yes PE1 XFMC_NBL1 -
47 |63 | 79 | 99 VSS_3 S p - VSS 3 - -
48 | 64 | 80 |100 VDD _3 S f \ VDD _3 - -
1. 1= #A, O= #mH, S= #HJE, HiZ= &M

FT: Z#5V
HLEL) FE (R A TG 1 S 1

PC13, PCL4FPCL5 5/ Bl H JEFFHH LT, TSI WA HA GG RN IR AT JE(3MA) o KIULIR =1~ 5] ITE Ho i i 5] i B LU

FBR#Y: R ] R 5] BIGELE ottt TE %0 T 66 T EARMH B2 T, SR AHNE) 01 3 AB0pF, I H T BEE R IR I 4

IKFAED).

5. BLEG I IR LT ETEERE T, I RIER L, 2L 5] TR 4 07 X 35 A A5 A o X L fr s N e - R
17 BRI . KT U HIELAO LA EMIEE, 153 FN32GASXK T FI S F T I 4 X B FBKP & 22 849 e 25 47

6.  EIHEIHIGEGEGE HI I B E TN 7] (R E T BB UL G, 140 B IE S EN32GASXX ] F 1 24 T 2 T 5AI0 2

V2w

7. LQFP64Z/HAT 7] s A7) 6 1165 /1 K 17 ) A A B 7 OSC_IN FIOSC_OUT ZJaE M. #h 1 ] LT Fr i B AX 41~ 5/ P DO FAPD L) ik o
X7/ JLQFP8O/100£/ 4, 1 7PDORPDL /A B HI LG T/l I i L B 1 A TR B . 2 15 B i 2 -EN32GA5xx
JHZFE TR T ZIFAIO 5 TR e 7

8. LPFPBOA/ LA/ 1, XFMCZJGE N EFALCDMEaN, A EIFI el trtias? e

9. Fail-safef5 7.5/ IR HIIAMS » ANO LA EHF s T LA G H-TIEA LT MIlT-FE W LA —IE Ik, TFHFEIRA

Ve TG SRR HFIADCL2_INX(X A~ B14~15 .2 [HIHT# 4D » K51~ 5] ] E{ZADCL_INXZ(ADC2_INX. #/%7: ADC12_IN9
FEPBAN G BT LD B 9ADCL_ING, - 4 77 LA B ADC2_IN9

JAFE, T 5]BIE FR R H P HIADCL23_ INX(X n0~32610~13 .2 JE G350 ,  Zenix 1 5] A L{ZADCL_INX 2ZADC2_INX Z(ADC3_INX..

FEFHT T PAO XM TR L5E FHITIM2_CHL_ETR , Zn i LUEE B Z g ATIM2_TIL ZTIM2_ETR. /A2, PALS XM (] H M /L) 5
HIEHTIM2_CHL_ETR, AHGHIGFHT#E X .

A w0
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ERRK

S

#* 3-2 XFMCH|HsE X

XFMC
=g
NOR/SRAM/PSRAM | NOR/PSRAM Mux |  NAND
PE2 A23 A23
PE3 A19 A19
PE4 A20 A20
PE5 A21 A21
PE6 A22 A22
PE7 D4 DA4 D4
PES D5 DA5 D5
PE9 D6 DA6 D6
PE10 D7 DA7 D7
PE11 D8 DA8 D8
PE12 D9 DA9 D9
PE13 D10 DA10 D10
PE14/PB10 D11 DA11 D11
PE15/PB11 D12 DA12 D12
PD8 D13 DA13 D13
PD9Y D14 DA14 D14
PD10 D15 DA15 D15
PD11/PC6 Al6 Al6 CLE
PD12/PC7 AL7 A17 ALE
PD13 A18 A18
PD14 DO DAO DO
PD15 D1 DA1 D1
PDO D2 DA2 D2
PD1 D3 DA3 D3
PD3 CLK CLK
PD4/PC9 NOE NOE NOE
PD5/PA10 NWE NWE NWE
PD6/PB8 NWAIT NWAIT NWAIT
PD7/PB9 NE1 NE1 NCE2
PB6 NE2 NE2 NCE3
PB7 NADV NADV
PEO NBLO NBLO
PE1 NBL1 NBL1
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EIREK

4 BRKH
4.1 Wi H=H

B AR TR, B TR O DAV ss Jo 3 E .
411 B/PMBAEE

BRAERFAIVLEA, 724 7= 2 il it % 100% 1) 7 St 7E PR BT IR BE Ta=25 THITa=Tamax F AT (Tamax 51k
5E IR BE Y BB VL), BT de /N RIS R (B A AE SRR IO PR B 52 it F H R AT b A 30 2% A T 43 21 DRAIE

TERFASRAME N J7 (A o BB B 25 5 VPG BTSSRI/ B T 2R R BB, A rE =2k BT
MRt ELEEVPASEERS b, S N R B R A A USSP E BN = A5 IO bR e 23 A0 (P34
33155,

412 HEHE

BRAERRAI VLA, R & T Ta=25 CTRIVDp=3.3V(2V < Vpp < 3.3VHLEVE ). XL H T 31148 5
MARZ M.

413 BB L
BRARRE AN, ST LR T SR 2R
414 ARBE
T 2 5O 1 SR s T 4-Lef,
&l a1 5| i o

—X MCU

30pF —

415 S| ABE
B R HE R R T 42
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EIREK
K 4-2 51N B

MCU

416 HEBEHFR

K 4-3 gt E

VBAT yJ-\
L
Ja &k
1.8-3.6V (32kHz YR #%, RTCHL

TR, JE&FHAE
P
i
[ 10 |
i /O3 1 | 12 :
o] BobE |
VoD (CPU, !
| ﬁ?@ﬁ% :
: FAEERD |
VDD1/2/-++/4 e |
4 x 100 nF + | i
1x4.7 uF | !
L V'ss1/2/-/4 Lo

% VDDA
o
VREF : HLALAM B

— [ttt (ADCs

10 nF VREF+ DACs
+1pF OPAMPs
100 EF + lua VREF COMPs

TSCO)
; Vssa -

v EEAF 4. 7uF A A IEFE R Vps.
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BRI
4.1.7 HBFREFENR

4-4 FLPH AR T %

IDD'VBAT

( ) VBAT

IDD

4.2 G BKEEHE

INAEZSAF L A BT n b i <40 fe RBUE( PR (R 4-1. R 4-2. R A3)h e i nflE, AIREs FEERTK
AMEHAGIR o 3% HL R4 H RE AR SZ R OR BT, TR AN EIRAE AR T S D B MR ER AR T % . BRI AR
RPN A SR E G

% 4-1 HERE

S i 3o B/ME BAME Hhr
Vop- Vss A =E At B E S (81 Vopaf1 Vpp) @ -0.3 4.0
Vi FESVAE RGBS B E® Vss-0.3 5.5 \Y
TEIE S A R Vss-0.3 Vop + 0.3
| AVobx | AN L 5| I T F H R 22 - 50 v
| Vssx- Vss| ENEE b Pl VA= - 50
Vespem) ESD HL L L I (A A4 A Z 43110

1. B HE(Voo, Vooa) HIH(Vss, Vssa) 51 Al AR 2435 2 A1 & SL VF T B A IR i R 42 b

2. hingein e ASa] DU e IARBR (LR 4-2), BI{REVINAEE R Kl . RAGEREVIN BT R KE, B AHE
TEAMTBR S hinoein AT R KA. HVineVinmaxiy, B — AN ERVENBETR; 2Vin<Vssh, H—NzFEENER.

% 4-2 W

=) Ei:3a) BRE By
Ivoo 2214V oo/Vopa HLJEZR 1) 2 HLIA (LR L)@ TBD
lyss Lo 3V ssHILZR 1) 5 FRLIT (U H L) O TBD
o AT R ORI 1) 5| A0 L Fr) i L RE PRI 25
AE R ORI 51 AL Ay At PR -25 mA
NRST 5| A H i +5/0
Iingein@® . ;
FoAb T B B @ +/5
2 Lingeing®@ B 1OFNEz il 5| B _E i By N\ IR @ TBD
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ERRAK
1. FrERIHIE(Voo, Vooa)FIH(Vss, Vssa) 5! BIDAZaE & E BRI AT SO FTE B N At 240 1.

2. e XA T DU B AR, RIRAIEV IS R R E . R RERAIEVIN T iR KE,  HERAIETE SR 1
Iingeing AN Hd KB . 4Vin> Vool , B — A IERVENET; HVindVssh], H—A AN B,

3. RIENEAHBRSTISA UM . S5 H4.3.217,
4, HJUANVOH FEREEN BT, Y linoeny 5 N IE AyE N B S SO I RIS 5B 2 il 1Z45 RIEF7Ea%
441105 B3 Tingeiny B A 45

* 4-3 B

Tste A i S VT -40 ~ + 125 .
T BUCR G [ 125

4.3 THERHE

431 BRAIERHE

£ 4-4 R TAEEM

i) 2 %1 BR/ME BAE XA
fucLk P B AHBI £ T - 0 144
focLka N EBAPBLE & 458 - 0 36 MHz
[T N B APB2I B 454 - 0 72
Vob PRk LA HL R £ 1.8 36 \%
VDA REAAR 7> A WA 5 Voo WA R 1.8 3.6
Vat Ao TR - 1.8 3.6
- RS G ) BRI -40 105 c
SR TR I FER) -40 125
T o R IR 57 -40 125 e

1. EUUSE FAH R F U Voo M Vopa it A, 7E_E FURIIE F 42 AEBIIE], Voo MIVopa (8] £ fUVFA300mV (12 71 .
2. WRTABAL, RETAER Tomax, U o758 I PDEUE -
3. ERIKMIIFEFERAVRE T, RETREETImax, Tar] LIy R EX/ ML,

432 LEEMEBENNITESRY
TP B EOR KIS 4-45] B PR RE T IR
2% A5 FEHAE AR TAESME

ine) ¥ #MF R/ME = INI-A Bfr
Voo | FHid % 20 o0

tvop us/V
Voo R 80 o0

4.33 PHRE (R IRBHBER G
FRAG ISR AR 4-451H FRHRIE T AV oot R T IR .

45/ 95
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R A6 PRI AL ER R A R

5 S8 %M B/ME HAE BAE AL
PRS[2:0]=000 (_E.7+#%) 2.09 2.18 227 \Y
PRS[2:0]=000 ('~ F&¥Y) 2 2.08 2.16 \Y
PRS[2:0]=001 (_-F+¥%) 2.19 2.28 2.37 \Y,
PRS[2:0]=001 (T F&Y) 2.09 2.18 2.27 \Y,
PRS[2:0]=010 (_-F+¥%) 2.28 2.38 2.48 \Y,
PRS[2:0]=010 ('K &%) 2.19 2.28 2.37 \Y
PRS[2:0]=011 (_ET¥1Y) 2.38 2.48 2.58 \Y;
ﬂéﬁ*EEéE/‘JEEEﬁ&IU%%E/‘J PRS[ZO]_O:I.]. (‘l;‘lpz}l
:0]= U 2.28 2.38 2.48 \Y;
HIF 2 (PWR_CTRL i
HIMSB J50) PRS[2:0]=100 (_L7H%) 2.47 2.58 2.69 \Y,
PRS[2:0]=100 (F F&¥) 2.37 2.48 2.59 \%
PRS[2:0]=101 (_ET¥1Y) 2.57 2.68 2.79 \Y;
PRS[2:0]=101 (T F#Y) 2.47 2.58 2.69 \Y,
PRS[2:0]=110 (_L7HY) 2.66 2.78 2.9 \Y,
PRS[2:0]=110 (T F&#%) 2.56 2.68 2.8 \Y,
PRS[2:0]=111 (L F+%) 2.76 2.88 3 \Y,
v PRS[2:0]=111 ("N F&¥Y) 2.66 2.78 2.9 \Y
PVD
PRS[2:0]=000 (_L71%) 2.09 2.18 2.27 \Y,
PRS[2:0]=000 (" F#¥H) 2 2.08 2.16 \Y
PRS[2:0]=001 (_EF+¥) 2.19 2.28 2.37 \Y
PRS[2:0]=001 (F F&¥) 2.09 2.18 2.27 \Y
PRS[2:0]=010 (_EF+¥1%) 2.28 2.38 2.48 \Y;
PRS[2:0]=010 (F F&i) 2.19 2.28 2.37 \Y;
PRS[2:0]=011 (_ETI¥%) 2.38 2.48 2.58 \Y;
ﬂéﬁﬁzﬂg EEE@{W%%E@ PRS[2:01=011 ‘F[g%‘ﬂ
:0]= &7 2.28 2.38 2.48 \Y;
T HEFEPWR, CTRLY il OLL (PEF)
MSB 1) PRS[2:0]=100 (_E- 1) 2.47 258 2.69 v
PRS[2:0]=100 ('~ F4#Y) 2.37 2.48 2.59 \Y
PRS[2:0]=101 (_LTH1) 2.57 2.68 2.79 \Y
PRS[2:0]=101 (T F&Y) 2.47 2.58 2.69 \Y,
PRS[2:0]=110 (_EFHE) 2.66 2.78 2.9 \Y
PRS[2:0]=110 ('K F&¥Y) 2.56 2.68 2.8 \Y
PRS[2:0]=111 (_E7Hi) 2.76 2.88 3 \Y
PRS[2:0]=111 (T~ &) 2.66 2.78 2.9 \Y
VPVDhyst(z) PVDjB?% - 100 - mV
Veor VDD _E R/ TR - 1.64/1.62 - \
e}
TrstrEMPO®? A RFEEI [A] - 0.8 4 ms

1. AR EREME BT RIIE & R I BUE VeoreDR
2. HBGHRE, AEAFEPIER,

46 /95

R AR 25 FR 2 7 Nations Technologies Inc.
ik RYITELUKSHItE R RARI09SEREARAKXE

1% +86-755-86309900 {£H: +86-755-86169100

#i44: info@nationz.com.cn ER4m: 518057



Nation &

BRI
434 AENSERE

PRAGHISHCERSER 4-45 RS T Vool i HL T T IS H
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w5 S %AF B/ME WRIE BAE L:<¥ivA
v -40°C< Ta< +105°C 1.16 1.20 1.26 \Vj
REFINT Z:hR K o o
AR SRR -40C<Ta< +85C 1.16 1.20 1.24 \Y;
MEH NS R . o
Ts veefin® o, ADCHEREmt | P ES[2:01=001 (LTH) 5.1 17.1@ us

1o S ARRAE I [ R S L B o ) 22 IR A 5 21

2. HBCHRIE, AR .

435 HEBBRSGH

HTH M Z M S HR R A Tahr, RESHRR RO TR PR VOS5 IR 7. 7
PRI E . AR VORI B A . B AEAE % i B DA ST O ARRS 45

HIGETHAE IR iU, LA 4-4,
AFTH g P A e AT AR K AL AR R AR, FORE AESAT — BRI ACAD . BEH513 2IDhrystone 2. 1445

ERIEE R
BRI
T IR AL TR B

B ARSI AL TR AL, RS-SRS L
B A RSN TR RS,

BRARRE R B o

VppEXVss(TG 11 %K) »

W AR % A 1] I 1) R 8 B fac Lk PR AR (0~32MHZ I 0545 A 11, 32~64MHz I Ay 1/N254% FE 3,
64~96 MHz 2N R5 i 1, 96~128MHzi K341 1],  128~144MHzIN 44~ 545 1) .

B B HEIhEE A (s XANSEON AL W B B 2R 4 2 BT B .
B YT EAMERT: feouka = faoik/4s froike = frok/2.
£ A-8FIR 49 A B, KR 4-45H BIAEEIREE N Vo fit i f & R A .

R 4-8 TR I BOR FRIALTHAE, B A ERACRS A BB IN A7 rhis 4T

RARED
2= % f
s 25 v 353 HCLK A= 105C i:Nivs
S 144MHz 32
RS Sh ik 72MHz 18
| BATHLT L 36MHz 11 A
bo HL R 144MHz 15.8
ST A 72MHz 57
36MHz 6.7
1. HZEEHEEH, AEAFEFINER.
2. ANEEEN8MHz, Hifucik>8MHzi jE HIPLL.
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EREIAK
F 4-9 MEIRAR T AOEHCK RN RS, AUIDIE 17 fEFlashaiRAM A1
=XED
7 [=} 72% f N
=] ZH %4 HCLK TA=105C By
T 144MHz 21
%ﬂﬁg%&ﬁ%% e s
| BEERIAR = T A 36MHz 10 A
oo HLA o 144MHz 9.2
SETHy 2 Y
&h&ﬁg;gg%Wﬁ? Mz 56
36MHz 5.1
1. HZEIEEAE, R4 P LIV opmaxFl B fuc kmax i B4 R4 1R .
2. AN N8MHz, Xfucik>8MHzIN & FIPLL.
£ 4-10 (FHUANERHUAL ST A 4 Y 0 K LA T
L:Riki= () BKE L:-WivA
e 2H M Voo/VeaT Ta=
=3.3V 105°C
PEE S A TIE AT R, T3R50
N RCHR #i Al i % 7 4 Ak TSR AR AS 300 T.B.D
fF A0 (AT M7 T 1)
(STOPO) FHI &
R LR K B84 TARThEERE R, AN s
FBRCHR % 4L B MR 3% 2240 T- 6 R S 150 T.B.D
(AT BT 11 0)
R 2 SRR ST, RTCIEAT, R-
(STOP2) TRl SRAMREE:, FrAIORSER:, JrE 10 T.B.D
loo R HLIAE IR S R A
(1 ) ZBRCHR % S A T TIF hA
JaRAs 3 TB.D
fBt [ emmmRcr s bR, oL g
S Al _
) F LR B AT R PR
7 133 Py SFRCHR 1% S8RV B T T b T35
RS, (IR SHRTC 4T MR 27 TBD®
&
H M X 3,
1o, VEAT (VBAT) ] | R fize% B FIRTCA FH PR &S 2 TB.D®
AN

1. WRERAETA=25C TR E].
2. HZETHERE, AL PN,

B IR R

MCU4L T ik A+ T -
B A IOG R T A, FFER S — AN ER S HF E—VopEiVss(TL 11 #%) -
B AN T ORHIIRAS, BRARRRI LA .

W NAEAEAE S 7 ] I 8] R % B fuc e IR (0~32MHzI N0/ EA5 1, 32~64MHzI 14545 31,
64~96 MHzI 2445645 i 1, 96~128MHzIf 34545 i 1],  128~144MHzIs 45545 i) o

B ORERE AVt LR SRS TR 4-4.
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EREIAK
B RS TEIREIT R (R XS B R BN AP RS BT E) . ST R AN froua=
frcik/4s Troike = fhok/2, fabceik = freika/4
F 411 sATEAR R MY R T AR, B AL FRACHS N B Flash iz 47
HWRIED
& < f N o 5 Rr
#s B8 o o BRFENRO | XmpEsE | T
144MHz 30.3 142
AN BR ) 72MHz 17 8.1 mA
BT 36MHz 9.3 5.3
oo KBt | BAT T Rk P ERC 128MHz 30 12.7
PEZ A (HSI), fFH 225 7.2
AHB U LR 72MHz mA
S 36MHz 8.8 3.9
1. BAYERTETA=25C. Voo=3.3VH NG|,
2. WAL I ADCE AN 0.8mMA LR FE . AEN FHFREE R, X4 HIR R A £ TS ADC(# BADC_CTRL2 %
AR HIONAL) I A2 1800
3. HMESETAPOASMHZ, Hfuck>8MHzi JE FIPLL.
F 412 BEIRFER T 0 SR e S RE, B AL FEARAS M N #EFlashBRAM 15 47
HAFEO
2 % f N N y
1S 25 *H e EEpAARe | xmpase | T
144MHz 25.3 8
HNERIN 4 ®) 72MHz 13.9 5.3 mA
| REARAR 0N 36MHz 8 36
b B R L3 BAT T REENERC 128MHz 24.2 6.1
URi% a(HSD), L 13.9 35
AHBFA LIS 72MHz mA
1. SRERTETA=25C. Voo=3.3VHllRE 3.
2. BRI ADCE R INASMT0.8mAERUEFE. TEMN IS, X5 it A A TEH 5 ADC(% B ADC_CTRL2 %
72 ONAL) I A 2= 1 .
3. ANEEEPASMHZ, Hfuck>8MHzi JE FIPLL.

436 S EPEtehiRISM

R B AMRIRG VR = A B Rl SM R A P
TRPG B AR SHOR ] A SR A B BT, PSR A R R AT AR 44551

K 4-13 FEEANET I Bl

/e e 20 M B/ME ARG BKE L:<¥yv4
fHse_ext FH P MR s b A5 2R () 4 8 32 MHz
Ve OSC_IN#i 5 i vy B ~F L 0.7Vop Vb
VhseL OSC_IN#i X\ 5 I H - H Vss 0.3Vop v
S OSC_IN i B fEG b ] 16
tw(HsE) ns
[ OSC_IN_E-F 8 F e [0 20

f(HSE)
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ERRAK
Cin(HsE) OSC_INF A ZH® - 5 - pF
DuCywmsey | A%t 45 - 55 %
I OSC_IN%it N\ Hii Vss<VIN<Vbp - - + HA

R B AR R G IR A BT SR R B
TRPE R E SO A — MR R AR BRI, BRI AT SR 4-410 51T

K414 ARGESNE ] I pRE

inc] E %A B/ME HRUE BKE B
fLse ext R AR BRI SR @ 0 32.768 1000 KHz
Visen OSC32_IN%ii A 51 s B I 0.7Vop § Voo v
VsEL OSC32_IN§rﬁJ)\§IH£M& P L Vss B 0.3Vop
tw(LsSE) . N 450 _
tfuse) OSC32_IN B 7]

ns
trLseytiLse) OSC32_IN_EF+5 T~ B 1y [ O - \ 50
DuCy(LSE) 5 ﬁ‘i kb 30 - 70 %
I OSC32_IN%i A B Vss<Vin<Vop - - + HA

1 W8 RIE, AR PR,

4-5 AN I B AU

A
VHSEH
90%
10%
VHSEL | . .
t
Lr(HSE) > = = —etfHse) | v " IW(HSE) ~— > lW(HSE)
<« THSE—>
fHSE_ext 'L
S ER RS Eh IR — 10SC_IN
S ——  N32G45x
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BERREAK
4-6 AN RAIG IR I B P A2 RN e
A
V LSEH
90%
10%
VISEL _
t
tLSE) > = > —=tfLSE) 3“—"tW(LSE) > tw(LSE)
<~ TisE»
f L
SR SR LSE_ext | oscsz_IN
S =  N32G45x

15 P — A 8 s R B8 7 2 T RSB SRR o

RSN AN Bl (HSE) 1T LB FE— 1> 4~32MHZ 113 8 /W e R S R 5 2 . R4 TR R4 RO 1 S 2
T (R AR A B RSN A TR, B AP A A A B TERIT T, R S B L
JROAT A R 5 B3I, DR/ 2 BRI S IR I . S R AR O A S R
oo NI, WREHVHIRIIO A P . (K LR 5 PR SRR A B 0 T R

% 4-15 HSE 4~32MHzf % 345 0@

it S8 % B/ME | MEME | BKE XA
fosc N PR35 aR R 4 8 32 MHz
Rr it E B - 160 - kQ
Cu UL 4 8 L 5 ) ] )
C® PR EATBLHL(Rs)(# Rs =300 20 pF

N Vop=3.3V, Vin=Vss

i HSEBR 3 it 30pF ik - 13 16 mA
Om PRGHRIEE T Ja ) - 10 - mA/V
tsu(HsE) Ja B A Vo E [ - 3 5 ms

1o TEIRE RS E 2 B B A/ R RS IS R 45

2. HZEETEASH, AL PN,

3. M TFCuMCro, WA HmBEN. Jums A BT (S B8 ) 5pF~25pF Z Al Y e/ LA d, R FT & 2R i
REGER & o B CLMCLAAMIFIZHL. HAHIERHE R LCLMCLA T H &4 H A IS4, fEIEFCLAICL
I, PCBAIMCU S| BT 2T 1% 7% FE AE A (FT LICHLI A 51 -5 PCBAR ) it 45 42 10pF A i) -

4. MXBARKIReHEBEAE, REWs T LAIRE S /e MR T T A5 A i A 1) i R BB DR XM 7 A2 0 it A fhv 2 2%
WAL TAM . E5E, WIRMCUR N IR SRR AR R, Bt & ZHIRAN S HE 82

5. tsutse)e /A SIS A], S ANERAFAEBEHSEJT 4R, B 219 2R E II8MHZIRZ IX BN ] o IX AN KB A AL — AR AR dir (A 1
PRas LIERATE], e A B A I 7 A R T AR AR
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4-7 i FH8MHz A Iy g 7L 7

oy
1 = B4
" - IEu_ _ 1 : il 0SC_IN fuse
| o oz [ $R |
| |—T—‘—Wv—[
= "77C, 77 Req® [oOscour N32G45x

1. Rext#UE H SRR R E . BRE SR 65Rs.

15 Fl — A SR A P 1 TR 38 2 AR R M B

fICIE M 2 (LSE) n] LA FH — 1> 32.768KHz 1) s 140/ P B8 VIR 2 A4 PRI R 32 2 P22 o AR PR T4 Hh 0 ME B A2
T T RAYHFI B ANR T, LR SRR RIS R RN, IEIRAS AN S B A A 0
AT e ST R 5 25 () 5 A, CAIR /NG HE 2R BURD R B AR E I ] . B SR i IR 2R I VPRGN S J (IR .
2. FEELE), G WM A= . (X HE IR0 S AR IR 28 0= TRA 118 5 Ul (1) SR )

VLR X TCuAIC L2, B/ 7 A HIpF~15pF Z [H T 27 25785 H PR 7T 5 2R [ i IR 1R 7 o 1
HCUPC LA G HIFZE . o (EHIE I 7 LICLLAIC o 9 4 1T 2H 245 HE T B 25119 =4

TEHHZCLH F 115 : CL=Cul xCpa/ (Ci+Cpo) + Cstray» /ﬁi’?bcstray/% 51 I 3 25 AP CB 2P CB #H K1Y
HBE, CHIHZYE T T2pF ETpF.2 i

e N T CLMCL B R E(15pF), sREN A UL 714k A CL<TpF I IR#s, ASRefd FH i s &
912 5pFHIEHR %= o

Flhn: aniREE 7 — AN A CL=6pF IR 2SI H.Coray=2pF, NICL1=CL,=8pF.

% 4-16 LSEIR ¥ 2445 1 (fLse=32.768kHz)®
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Fia=] S5 A4 B/ME WRIE BAE L::Rivg
Rr J it HELRE - 5 MQ
Cu FEVWLR 3R HL 5 0 N A )

CL® 1R 17 ML (Rs)® Rs :30KQ~65KQ 15 pF
VDD=3.3V,
12 LSEIRZN H1 i CL1=CL2=14pF, - 0.3 - X
Rs = 30KQ
Om PRy 28 15 3 5 uA/V
tsuese)@ Ja BN [A] Voo EFE [ - 2 S

M 0w poE

LA VRN I, AEA =R .

S WA 7 R B .

e B /N Rs B HO 1 R % 2% (IMSIV-TIN32.768kHz), T ALAL BT RE . VEIR R 5 10 S A 7
tsuwsey/2 A B[], R KA RELSETF4a T &, H 2153152 2 [132.768KHZIR F X BRI 1] o X AN UE R E — M REN &b
PRIEPRAE EI AR H], e nT AR DA A 3 R (A R T AR A AR

4-8 A FH32.768KH i A 1) #1284 7 Fi]
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EIREK

0SC_IN
Il
T | )
32.768 kHz T
IR el
I 1
| )
0SC_ouT

E fHSE

N32G45x

4.3.7 RNEETEhREGMHE
T 72 T4 R 2 MR o PR FR B B R TR AT B R 4-A10 2 B 5
BIE A (HSHRCHR % 5%

K A4-17 HSIHR a5 £ 0@
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s 5 St BME | SR | B | ek
fus) A VDD=3. 3V, Ta=25C, &ifE/5 7.92 8 8.08 MHz
ggs. 3V, Ta=-40~105C, s ] o5 %
ACCiisi HS 3% 2% 0 i 122 gg' 3V, Ta=-10-85C, 2 ) 99 %
VDD=3. 3V, Ta=0~70°C, i -1.3 - 2 %
tsugHs) HSII&3% %% 5 i ] 1 - 3 us
Iop(Hsty HSIHR % 25 ThFE 40 100 pA
1. Vop=3.3V, Ta=-40~105C, BRIE4F5HIUEE,
2. HBHRIE, AL,
RIE A HB(LSHRCHRE; 2%
#* 4-18 LSHRY; ds R fE®
i S i R/AME BAE | BKE | B
i 25°C fj‘/ﬁ,\ioo =33V 38 40 KHz
e | A \T/EE __41()'§\1/05§(':6V’ 30 40 KHz
tsuwsn @ | LSHRS; )5 2 [A] - 30 us
loowsny @ | LSIHREY; s Lhke - 0.2 HA
1. Voo=3.3V, Ta=-40~105C, FRAE451358 ] .
2. HEZGIHEEH, DEAT PR,
3. HIAHE, AL RIS
MARTHFEAR G B ) e [A]
K A-19%1 H MR I [A] 2 72— D8MHZHSI RCHR; i I Me R b Bl 1531 o M i {5 FH A0 IS A AR 24 i
RS AT E -

B (FHLEAUR R IR RCHR &%
W BRI e N ARASE I P e Y e
FITA FAOR )2 A5 P A B FE AN L LR A &R 4-419 26 AHII A5 21

53/95

R AR 25 FR 2 7 Nations Technologies Inc.
ik RYITELUKSHItE R RARI09SEREARAKXE

1% +86-755-86309900 {£H: +86-755-86169100

#i44: info@nationz.com.cn ER4m: 518057



Nation &

www.nationstech.com

BRI
K 4-19 (RDDFERE I e R i [R]
ikl sl HRUE L:¥A
twusLEeP W PN R 480 ns
AU ZCOMA i (VA £ 234k T2 178 R) 20
1
twustoro AR RO B (8 & 2% N IR Dh FEAE 0) 22
twustor2™ MAE R LA 2 200 i 40 HS
twustoey ™ IRETIE ST 100
1. PR [A] R AN B R T 46 B P R P — K e 2
438 PLL#EM
X 4-208 H SO AT PR BE IR R AL e B R P & 32 4-A SR8 3]
# 4-20 PLLAS
Hutn ‘
it 25 M| aomE | mamo | P
; PLL% 4@ 4 8.0 32 MHz
i PLLEI A4 5 25 L 40 60 %
foLL_out PLLAE S H I B 32 144 MHz
tLock PLL Ready 57~ 15 5 % ti I [7) 150 us
Jitter Rms cycle-to-cycle jitter @144MHz 5 pS
Ipll Operating Current of PLL @144MHz VCO 700 UA
frequency.
1. HZEATHESEE, AAEE P,
2. HEFERMEHIEFEIAEL AR YEPLLEI B #F4R 13 foLL_outhb T RUVFTEREIA o
439 FLASHEEfEERIM
BrAERRRI B, FT AR S HURAETA = -40~105C 15 2,
421 NG RIE
i) 28 %1 B/AMEO | BAUEO | BREO | B
torog 32hL )4 R[] Ta=-40~105C - 112 us
terase ﬁ(ZKiﬂﬁ)}gﬁfﬁﬁrj‘ I Ta=-40~105C - 2 20 ms
twe B PR BRI ) Ta=-40~105C; - - 100 ms
TR, fok=144MHz, 2425 ) ) 3.42
R RAM, Voo=3.3V : mA
G, fhok=144MHz, i i 65
Iop fH F LA Vop=3.3V ' mA
BRI, fuck=144MHz, ) ) 45
Vpp=3.3V ’ mA
P AL EHL, Vop=3.3~3.6V - - 0.035
Vprog YmFEHL 1.8 3.0 3.6 Vi

1 W8 RE, AR .
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BRI
K 4-22 INAFA7E 2875 o AN A HE CR A7 A PR
7S S %14 B/MEW i:<N VA
TA = -40~105T(E % NT);

s S Flash’ & /y256KB 10 -
Neno FHam(E: BE5IRE) TA = -40~105 TR % NT); T

FlashZi 8 4512KB, 5 256K B 774 2% ] 100
trer R PR AT R Ta=85THf 10 B

L SRR, AR
2. AR R AN R AT

4.3.10 XFMC%tE

m RPEEAE P

4-9F K] 4-128 8 T B, R 4-23F8 %K 4-2645H T AN NP . X EERAG 45 R AL IR iR
XFMCHL & 1531 :

> Hbhk 257 [A] (AddressSetupTime) = 0
> HhE{RF 1A] (AddressHold Time) = 1
> FdE ST [E] (DataSetupTime) = 1

4-9 SBAERM L ISRAM/PSRAM/NORI R AE I T

- + =
il bariNE S -

- " Py ——
- Lo racy - tagpe sy

HFMC_MOE |
| | |
| | |
AFNC_HNWE iiif} : IQ;;&
|
| |
t
= hcs -t
Ll
HFMC A[23:0] m Hht | i)(/ / / /
. 1
—| =t tm‘umﬂ
| |
HXFMC_MBL[10] I { |l
I I
| | == lat—typun m
R e

LenDuts HE)

< T 7777

HFMC_D15:0]

] —
!
:

f
2
A
5

)

HFMC_NADy Y

1. H@EF#2/B. cfiD. AL, AEHXFMC_NADV,

% 4-23 FbARE L F I SRAM/PSRAM/NORIEE/E i 7 0@)
we | 2% gve | Bk | ek |

55/95

R AR 25 FR 2 7 Nations Technologies Inc.
ik RYITELUKSHItE R RARI09SEREARAKXE

1% +86-755-86309900 {£H: +86-755-86169100

#i44: info@nationz.com.cn ER4m: 518057



Nation &
ERRAK
tune) XFMC_NER ] 5Thek — 1.5 5THeLk + 2 ns
t/(NOE_NE) XFMC_NEX{H % XFMC_NOE{& -2 26 ns
twnoE) XFMC_NOEAKH [A] 5Theik — 1.5 5Thek + 1.5 ns
th(NE_NOE) XFMC_NOE® & XFMC_NE & - RFi 8] -1.5 - ns
ty(a NE) XFMC_NEX{EZXFMC_AH AL - 0 ns
thia_NOE) XFMC_NOE &2 J& ¥ itk R 7] -1 - ns
tyBLNE) XFMC_NEX{& ZXFMC_BLA % . 0 s
th(eL_NoE) XFMC_NOE . Z J&5 HIXFMC_BLRF5 1 1] 0 - ns
Lsu(Data_NE) B4 2 XFMC_NEX 7 [ g2 5 B[] 2ThoLk + 25 - ns
tsu(Data_NOE) BiE ZXFMC_NOEX it & 57 i [] 2Thek + 25 i ns
th(pata NOE) XFMC_NOE & 2 J& [ 44 R 1] 0 - ns
th(pata_NE) XFMC_NEX =1 2 J FIEE R R (8] 0 - ns
tyNADV_NE) XFMC_NEX{KZXFMC_NADV/K - 5 ns
twnADY) XFMC_NADV/& ] [H] - Thelk + 1.5 ns

1. Vop_i0=33V, CL=15pF
2. HEZRGIHNEL, NEAT PN,

4-10 bR 2k & F I SRAM/PSRAM/NORS #1711

e tw(NE) |
' |
I
| | |
XFMC_NOE j c i j )| i }
I | &
:<—tV(NWE7NE y > :: twnwEy > P e )
I /
XFMC_NWE | I
|
—! ,4— tua NE th(AfNWE)"—H
N ! |
f
XFMC_A[23:0] Wikt | X////
Il — |
—»| |t g hBL NWE) :<—>|
|
XFMC_NBL[1:0] MM - I | // /
|
|
| | I
l | | thoeNoE)
|- . l thpata NWE)
™= tvData NE) > X
| | ¥
XFMC_D[15:0] L < - X // // /
- et A
\ | V(NADV_NE) |
< tw(NADVY |
| I
XFMC_NADV® \ /

1. HEF#R2/B. CHID. EFERAL, AEHXFMC_NADV.

% 4-24 7B LE FFISRAM/PSRAM/NORS #: 1k iif FF D@

i) 2%

BME | Bx# A
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BRI
tw(ne) XFMC_NEfIKH 8] 3THek — 1 3THeLk + 2 ns
ty(NWE_NE) XFMC_NEX{IKLZEXFMC_NWEAIK Thek — 0.5 Thek + 1.5 ns
twnwe) XFMC_NWEAKIH [d] THek — 0.5 Thek +1.5 ns
th(NE_NWE) XFMC_NWE%EXFMC_NE%{%?%HTJL I\Eﬂ THCLK - ns
tV(A_NE) XFMC_NEX{&%XFMC_A%‘&& - 9 ns
th(A_NWE) XFMC_NWE%‘I—ZE E‘Jﬂﬁi’ﬂ:'ﬁ@%ﬁq‘ ] THeLk - ns
tV(BL_NE) XFMC_NEXT&EXFMC_BL%&& - 0 ns
theL_NwE) XFMC_NWE = 2 Ji BFJIXFMC_BL R £FH] [iH] Therk — 0.5 - ns
tv(Data_NE) XFMC_NEXT&Eﬁﬁﬁ%{ - Thelkt 7 ns
th(Data_NWE) XFMC_NWE%—ZE E/‘J ﬁ%{%%ﬁﬁﬂ- ]‘Eﬂ THCLK ns
tynADV_NE) XFMC_NEX{ik ZXFMC_NADV/& - 5.5 ns
twnaDv) XFMC_NADVAILIH [8] - THek + 1.5 ns
1.  Vop_i0=33V, CL=15pF
2. HZAIVHMEBE, AEA RN,
4-11 5B M2 FHPSRAM/NOR A AE I T
L . ol
= LW(N'E) Ll
I I
XFMC_NE KSSS\\I l/;7,7,7,7/27
; < tv(NOE_NE) =:: tw(NOE) ::ﬂ‘—=| th(NE_NOE)
1
XFMC_NOE | !
I I I
| I I
XFMC_NWE iiié/ : \ltttttt
I
—D-:—:-<— tya Ng tha_NoE) :<—+(
X L
XFMC_A[23:16] ml( b L | // /
I ! M
—> -t g theL NoB) :<—|L|
' |
XFMC_NBL[1:0] m NBL ! D(////
Il I ! _:!_‘<_th(Data_NE)
| | (i tsu(Data_NEJ = |
| b ng := tsu(Data NOE) =!: =:th(Data_NOE)
l
XFMC_AD[15:0] —:—( Hok: H Vel X/// /
1
_.._|<_ tynabv_NE P+ —th(\p_NnaDv)
:<_tw(.\IADV)_>:
XFMC_NADV \ /
*® 4-25 5B RS H MPSRAM/NORIL B AE ] 7 (O@)
incs M B/ME BAE - XA
tw(Ng) XFMC_NEf&HY [A] TTHeLk — 2 TTHeik + 2 ns
tyNoE_NE) XFMC_NEX{k &2 XFMC_NOE1X 3Thek — 0.5 3Tk + 1.5 ns
twNoE) XFMC_NOEfIGH] [&] AThek — 1 4TheLk + 2 ns
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thive_NOE) XFMC_NOE & £ XFMC_NE & {55t} a] -1 - ns
tyang) XFMC_NEX{EEXFMC_Af 2% - 0 ns
tV(NADV_NE) XFMC_NEX{&%XFMC_NADV{E& 3 5 ns
tw(nADY) XFMC_NADV1IEHS [a] Therk — 1.5 Therk + 1.5 ns
th(ap_nADV) XFMC_NADV 5 2 JG XFMC_AD (M i) A 28 R 35 B[] TheLk - ns
th(a_NOE) XFMC_NOE & 2 J& F ik fR F [7] Thelk -2 - ns
theL_NOE) XFMC_NOE =2 Ji FIXFMC_BL R FF ] [i1] 0 - ns
tyeL_NE) XFMC_NEX{k ZXFMC_BLA 3% - 0 ns
tsu(pata_NE) i&ﬁEXFMC_NEX%EG@jHﬂ' ] 2Thelk + 24 _ ns
tsu(Data_NOE) B 2= XFMC_NOEX S ft) 3 37 1 ] 2THcLk + 25 - ns
th(Data_NE) XFMC_NEX&1 & 145 A I 18] 0 - ns
th(pata_NOE) XFMC_NOE =2 J& B fR FHT 7] 0 - ns
1.  Vop_i0=33V, CL=15pF
2. HZGAEVHESEE, ATEEFEFIEL,
4-12 5 M2 H FHHPSRAM/NOR 5 #:/E Ik T
' . ol
= LW(N'E) Ll
I I
XFMC_NEx \\ |/
I I
XFMC_NOE ffjj)l Kl:::::t
:<_tV(NWE7NE) =:: tw(NWE)—>:<_>: thove_NwE)
XFMC_NWE | \
| /r
e i NWE) b}
| I
. | [
XEMC_A[23:16] m bt | X/// /
|1 I I
—> -t g th® L NWE) ||
I t I
XFMC_NBL[L0] m NBL I X/// /
f
I I
|| I
—>:—:<—tv(A7NE) —>:—:»<— tvpata NADV) .H_>:th(Data_NWE)
XFMC_AD[15:0] —:—( Huhk : A ' // /
_.._|<_ tynabv_NE _>:_|'<_ thap_NADV)
:<_tw(.\IADV)_>|
XFMC_NADV \ /
F* 4-26 75 R HE I IPSRAM/NORS i E R (D@

"5 K B/ME BXE By
twine) XFMC_NEAGIH [A] 5Thelk — 1 5THeLk + 2 ns
tV(NWE_NE) XFMC_NEXTEEQXFMC_NWE'TE& 2THCLK 2THCLK +1 ns
twnwe) XFMC_NWEAIG Y [] 2Thek —1 2THok + 2 ns
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ERRAK
thve_nwE) XFMC_NWE & ZXFMC_NE & {R-fF 1 7] Thewk—1 - ns
fang) XFMC_NEXI& 5 XFMC_A% % - 7 ns
tvaov ng | XFMC_NEX{EZEXFMC_NADVAE 3 5 s
twNADV) XFMC_NADV/KIK 8] Thok—1 ThoLct 1 ns
th(ap_NADV) XFMC_NADV & 2 JG XFMC_AD(Huhik) & 54 (s [a] Theik—3 - ns
thia_NwE) XFMC_NWE &2 J& (¥ ik RIS 8] 4THcLk - ns
L e XFMC_NEXI& % XFMC_BLA % - 16 ns
theL_NwE) XFMC_NWE 5 2 J& [FIXFMC_BL R FF B[] THek — 1.5 - ns
ty(pata_NADV) XFMC_NADV 5 & 204 AR 47 B[] - Thelk + 1.5 ns
th(pata_NWE) XFMC_NWE 5 2 Ji5 (I (R FF T 5] Thelk—5 - ns

1.  Vop_i0=33V, CL=15pF
2. HZGEIEEL, A PR,
B RSB

4-13F K 4-165 7R TR IMTE, £ 4-2718% 4-304 1 TN HIN PR, X sege bk o 145 B2 48 T ik
XFMCHC & 1551

>  BurstAccessMode = XFMC_BurstAccessMode_Enable, {5 &A% Hikizt,
>  MemoryType = XFMC_MemoryType CRAM, 71£fif2$25 HCRAM

>  WriteBurst = XFMC_WriteBurst_Enable, f§ifitZ8 &k 551k
>

CLKDivision=1, (1/M#fifi#s 8 =2 HCLKA M) (FE: CLKDivision/ 2 XFMC_BANK1_TRXZF {7 4%
HICLKDIVAL, 2 WN32GA45x R 415 H F P Ft)

> HHINORINA/FH}, DatalLatency =1; ffiH/PSRAMH}, DatalLatency =0

(7%: DataLatency/&XFMC_BANK1_TRxZ {7 #% H [IDATAHLDAL, 2 MN32G45x 2 41 F F P F
)
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BEREIR
4-13 [A)25 5282 FINOR/PSRAML I [+
| | | | | | |
| | | | | L
USTURNFO
oot | L PUSTURNE
I I I ;
XFMC _CLK Tt AT=1 |
I I = I I I |
! ! Bl ) | | | I, YacLkH-NExH)
| LacLkL-ngxy : | | | |
XFMC_NEx | | | | | | |
tackL-nabvy) ! t o CLKLN:ADVH) :
XFMC_NADV

I
tacLkL-av)!
XFMC_A[23:16]
(B8 b A 2k)

Addr|‘|23:16]

|

l
XFMC_NOE l
|
|
|
|
|
|

tacLkL-aDv)

: ta(cLkL-NoEL) |
I I
I 1

|

1

I

:td(CLKH-AIV)

L 1
I I
I

1 1
I

t -
d(CLKL ADM

I
tsuapv-cLiH) |
1 i

XFMC_AD[15:0] _;_(

HiHH{15:0]

tu(NWAITV CLKH) |
- |

[

|
HidE1 |

|
Itd(CLKH»NOEI-|)
| |
' |
|

th(cLKH-ADV) I
I I

I |

| | th(cLiH-ADV)

TIITTTTTT]

|
tsu(AD|v-C LKH)

th(CLKH-NWA:ITV)

<

-

weve e ZLLTTTTITTITITTIN

|
(WAITCFG=1b,WAITPOL+(B)

\

/777777

\L L

/

sevcwarr LLZHTTTTTITTTTITTTN

(WAITCFG=0b,WAITPOL+0B)

<

tSu(NWﬁITV-CL

/)

-

o

o>

!
LuNWAITV-CLKH) el kHnwAITY)

£ 4-27 [FH 25 FINOR/PSRAMEL I (M@

s 2% BoME | Bk A
oLk XFMC_CLK & 11 27.7 - ns
ta(CLKL-NEXL) XFMC_CLK{EZEXFMC_NEX{K(x=0...2) - 5 ns
td(CLKH-NEXH) XFMC_CLKEZXFMC_NEX& (x=0...2) 05 i ns
ta(cLKL-NADVL) XFMC_CLK{&ZXFMC_NADV - 45 ns
ta(cLKL-NADVH) XFMC_CLK{EZEXFMC_NADV 05 - ns
tyeLKLAY) XFMC_CLKI % XFMC_AX# 3(x = 16...25) - 0 ns
ta(cLKH-AIV) XFMC_CLKE ZXFMC_AXT#(x = 16...25) 0 - ns
td(cLKL-NOEL) XFMC_CLK{KZXFMC_NOEfK - 45 ns
td(CLKH-NOEH) XFMC_CLKE ZXFMC_NOE® 05 ns
tacLkL-ADV) XFMC_CLK{&ZEXFMC_AD[15:0]1F5 % - 10 ns
tacLKL-ADIV) XFMC_CLK{&ZEXFMC_AD[15:0]7c%% 15 . ns
tsu(ADV-CLKH) XFMC_CLK 2 #ii XFMC_AD[15:0]45 % %4 55 - ns
th(cLKH-ADV) XFMC_CLK = Z J§ XFMC_AD[15:0]F & 15 - ns
tsu(NWAITV-CLKH) XFMC_CLKE Z BiXFMC_NWAITH %% 6.5 - ns
th(CLKH-NWAITV) XFMC_CLKE Z JEXFMC_NWAITH L 1 . ns
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4-14 [F)20 R E HPSRAME I ¥

I I I I I I
I I I I -
tW(CLK):: ::: o twicLi) : : BUSTUF:QN—Oi
XFMC_CLK : A Sy | | "
I I =1l 5 I
I B TR R : :
XFMC_NEx ! td(CLKL'“érL’ | |
tacLkL-naDVY) | T ADVH) : : :
XFMC_NADV | ! !
tacLkL-av) | | : : 5
XFMC_A[23:16] : : . .
(%—84ﬁﬂﬂiﬂ:§2) ! Addr[23:16] : : : |
I I I I I
I I I I
tacLKL-NWEL) I I ta(cLKH-NWEH
XFMC_NWE : : : : : :
| T T T T 1
I I I I I I
| | td(CLKL-ADl P | | |
I e i R B DO |
taccLrL-apv) ! I tacLkL-Dag) [ | I
—> | I lewkowa) | Lo
| ! ! |
XFMC_AD[15:0] —'—( hif150) I s D
T [
I |
I |
y |
|
|
[

sevenwarr LI

I
(\NAITCFGZOb,WAITPOL+OIB)

tsunwAITV-CLKH)

th(cLKH-NWAITV)

—

=

@]

[
- — =

i

z

@

-

z

"l

|
XFMC_NBL i
l T
* 4-28 [ R HEHPSRAME I FFO@
ks 24 B | Bk | e
twicLk) XFMC_CLKJE A 27.7 - ns
ta(cLKL-NEXL) XFMC_CLK{EZXFMC_NExfk(x=0...2) - 5 ns
td(CLKH-NExH) XFMC_CLKE £XFMC_NEX#H(x =0...2) 05 _ ns
td(cLKL-NADVL) XFMC_CLK{EZXFMC_NADV1E i, 45 ns
ta(CLKL-NADVH) XFMC_CLK{&ZXFMC_NADVH 05 R ns
ticLkL-Av) XFMC_CLK{E 2 XFMC_AXF #(x = 16...25) - 0 ns
tacLkH-AIY) XFMC_CLK&EZEXFMC_AXTER(x = 16...25) 0 - ns
ta(cLKL-NWEL) XFMC_CLK{EZXFMC_NWETE - 6 ns
td(CLKH-NWEH) XFMC_CLK®EZXFMC_NWE & 0 _ ns
taeLKLADY) XFMC_CLK{E % XFMC_AD[15:0] 1 - 10 .
tacLKL-ADIV) XFMC_CLK{KZXFMC_AD[15:0]7C5% 15 - ns
ba(cLKL-Data) XFMC_CLKI{I 2 J5XFMC_AD[15:0] 5 %k - 6 ns
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BRI
tsu(NWAITV»CLKH) XFMC_CLK%Z%XFMC_NWAIT%&& 65 - ns
th(CLKH-NWAITV) XFMC_CLK 2 JiXFMC_NWAITHE % 1 - ns
td(CLKL-NBLH) XFMC_CLKT&EEXFMC_NBL% 15 - ns
1. Vbopb_i0=3.3V, CL=15pF
2. HZEAVHEEE, AEAFER TR,
Kl 4-15 [A)PHE S22 HINOR/PSRAM LI 7
| : | | | | |
| | | | L
USTURNFO
boole—sle g POSTURE
e | | | | ;
XFMC CLK
- I DATLAT=1 : | | I
: : (B TR R : : : I, lacLkH-NEXH)
La(cLKL-NExL) : , | | |
XFMC_NEXx | | | | | | |
baeLknapvy | ty CLKL-N'ADVH) | | | |
XFMC_NADV | : : : : : |L
tacLkL-av)! ! : : : :td(CLKH-AIV) '\—
XFMC_A[23:0] ; ; ; ; ; ;
2447 bk 2% : | | | |
| | | | | |
| | | | |
I : N tocikinoey | | ItacLicn-noEH)
XFMC_NOE I I I I I I I
| | | + + + /
| | | | | | |
: : : tsu(ov-cLkh) :th(CLKH-DV) : : :
| | | 1 | | |
: : : : tsu(DIV*CLKH) I th(CLk:H»DV)
XFMC_DI[15:0] l l l . — I
oo G
| : 1 bsunwATv CLKH) | th(cLKH-NWAITY) | |
| | — | | |
| 1 | el | | l
4 | ) | | I
- | | | | | | | I
(WAITCFG=1b,WAITPOL+(B) ! | tugaarmv-quer) | tycirrtnwalry) !
I 1 1 | I 1 l
| | | | |
xeve warr LI -\
_ ' ! . | | |
(WAITCFG=0b,WAITPOL+0B) tou(NWAITV-CLKH) | %wLm+NwAww | |
#* 4-29 [P HERZ%E HINOR/PSRAM LI /7 (@)

5 S| B/ME BAE Hhr
twicLk) XFMC_CLKJE# 27.7 - ns
td(CLKL-NExL) XFMC_CLKTEEQXFMC_NEX'TE&(X =0...2) - 5 ns
td(CLKH-NEXH) XFMC_CLK%EXFMC_NEX%(X =0. 2) -05 - ns
tacLKL-NADVL) XFMC_CLK{£ZXFMC_NADV1& - 45 ns
td(CLKL-NADVH) XFMC_CLK{i£ ZXFMC_NADV i 05 - ns
tacLKL-Av) XFMC_CLK{EZXFMC_AxH #(x =0...25) - 0 ns
td(CLKH-AIV) XFMC_CLK%EXFMC_AX%;&(X =0.. 25) 0 - ns
td(CLKL-NOEL) XFMC_CLK{LEEXFMC_NOE’“& - 45 ns
ta(CLKH-NOEH) XFMC_CLKE Z£XFMC_NOEH -0.5 - ns
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BERREAK
tsu(ov-cLKH) XFMC_CLK 2 i XFMC_D[15:0]4 284 - : -
thicLKH-DV) XFMC_CLK &2 f5 XFMC_D[15:0]4 & 4R ) - -
tsu(NWAITV-CLKH) XFMC_CLK & 2 B XFMC_NWAITH &k " : .
th(CLKH-NWAITV) XFMC_CLKE 2 JGXFMC_NWAITA %k . : -
1. Vop_i0=3.3V, CL=15pF
2. MZAVEMNAE, AFEAF IR,
4-16 [A)24E 42 2 AIPSRAM S i 52

XFMC_NADV

XFMC_A[23:0]

I
td(CLKL-NEIIXL)
XFMC_NEx | |
I

td(CLKL-NADVL

tacLkL-av) |

| | DATLAT=1

BER R ]

|

|

|
t |
d(CLKL-NADVH)

7

|
| B
| | |
1 1 1
(414 Hhi-£) ! ! !
| | | | I
| | | I
tacLKL-NWEL) | La(cLKH-NWEH
XFMC_NWE | | | b :
| T T T T 1 |
| | | | | | I
| | | —>— | | I
: : | lcweoa| | tycuomn | Lo :
| | | | | | | |
| | | T - T )(77777777777
XFMC D[150] ! T T |\ | i1 | Hig 2
- | | | t f + t+ +
Lol A | o
| | | | | | | |
| | |
wene nwar | LLLLLLLLLL AT 17N i N\LLLLL ]
- | I I | | | | |
(WAITCFG=0b,WAITPOL+(B) : Aok =T - : o
X | | i hCLKH-NWAITY) | 'tu(cu{L-m
XFMC_NBL : : : \ : L :
| | | T T T T 1
| | | | | | | |
* 4-30 [P AF R E HIPSRAME I @

i) 24 s/ ME wAE E¥ivA
twicLi) XFMC_CLKJA ] 21.7 - ns
td(CLKL-NExL) XFMC_CLKTEEQXFMC_N EX'TE&(X =0.. 2) - 5 ns
td(CLKH-NEXH) XFMC_CLK%EXFMC_NEX%(X =0.. 2) -0.5 - ns
tacLKL-NADVL) XFMC_CLK{£ZXFMC_NADV1& - 45 ns
Ly(CLKL-NADVH) XFMC_CLKfIEZ=XFMC_NADV & -0.5 - ns
td(CLKL-AV) XFMC_CLKTEEQXFMC_AX%‘%Z(X =0.. 25) - 0 ns
td(CLKH-AIV) XFMC_CLK%—QXFMC_AX%%Z(X =0.. 25) 0 - ns
ta(cLKL-NWEL) XFMC_CLK{&ZXFMC_NWEf& - 6 ns
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td(CLKH-NWEH) XFMC_CLKE ZXFMC_NWES 0 ns
la(cLKL-Data) XFMC_CLKI{& 2 5 XFMC_D[15:0] A %% - 6 ns
tsu(NWAITV-CLKH) XFMC_CLKE Z BIXFMC_NWAITH 3% 65 hs
th(cLKH-NWAITV) XFMC_CLKE Z JEXFMC_NWAITH %% 1 ns
ta(CLKL-NBLH) XFMC_CLK{&ZEXFMC_NBL5 15 ns

1. Vbob_i0=3.3V, CL=15pF
2. HMGZETHESH, AEL K.
B NANDIZHI S TE I Fr

K 4172 K 4208578 T FREBRIEIE, R 4-314 1 7NN 7o IX SRS A 45 R 2 #2 [ IBXFMCIE B

(CEIp

COM.XFMC_SetupTime = 0x01; (#£: XFMC_CMEMTMXISET, x=2...4)
COM.XFMC_WaitSetupTime = 0x03; (E: XFMC_CMEMTMxHIWAIT, x=2...4)
COM.XFMC_HoldSetupTime = 0x02; (3%:: XFMC_CMEMTMx/{JHOLD, x=2...4)
COM.XFMC_HiZSetupTime = 0x01; (£: XFMC_CMEMTMXMIHIZ, x=2...4)
ATT.XFMC_SetupTime = 0x01; (J¥: XFMC_ATTMEMTMxXHISET, x=2...4)
ATT.XFMC_WaitSetupTime = 0x03; (3%: XFMC_ ATTMEMTMXxIWAIT, x=2...4)
ATT.XFMC_HoldSetupTime =0x02; (7E: XFMC_ATTMEMTMXxJHOLD, x=2...4)
ATT.XFMC_HiZSetupTime = 0x01; (7%: XFMC_ATTMEMTMx/IHIZ, x=2...4)
Bank =XFMC_Bank_NAND;

MemoryDataWidth = XFMC_MemoryDataWidth_16b; (JF:: 77 2$ %k %5 FF=1617)
ECC = XFMC_ECC_Enable; (: {#fEECCitH)

ECCPageSize = XFMC_ECCPageSize_512Bytes; (3£: ECCH k/N=5127¢1)
TCLRSetupTime = 0; (#%: XFMC_CTRL x[{JCRDLY)

TARSetupTime = 0; (3: XFMC_CTRL xf{JARDLY)

YV V. .V ¥V V V V VYV V V V V V VY

e 2T L EAAEEE(XFMC_CMEMTMx. XFMC_ATTMEMTMX) 1388, 7 L2 WIN32G45x & 415

SpES
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K] 4-17 NAND# il 28 SRV E i

R H
XFMC_NCEx

ALE(XFMC_A17)

CLE(XFMC_A16)

XFMC_NWE J

!

taaLeNOE) |

XFMC_NOE(NRE) /

XFMC_D[15:0]

\

th(NOE-ALE)

1617 i 2k

LTS

W

K 4-18 NANDTZ 1| #% B #E 3%

fiHF

XFMC_NCEx

ALE(XFMC_A17)
CLE(XFMC_A16)

:<—>: taaLENWE) th(nwE-ALE) e >
| |
. l
XFMC_NWE J \I
. l
! I
| 1
' [
XFMC_NOE(NRE) J : |
|
tv(NWE-D) :<—>: :<_th(NWE-D)—>:
XFMC_D[15:0] [ '
1647 Hidfa £k < )
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] 4-19 NANDz il 45 71 38 A6l 23 8] B S B AR 9%
IR
XFMC_NCEx
|
ALE(XFMC_A17) X X
CLE(XFMC_A16) | !
: |
|
XFMC_NWE ! .
| |
|
: taaLE-NOE) : J th(NOE-ALE) I
- > tw(NOE) i >
| | |
| I
XFMC_NOE
\ /
I | I
tsuD-NOE) :4—”‘—’: th(NoE-D)
XFMC_D[15:0] / T r
ol RAA LIS M D——
4-20 NAND ¥z il %5 75 18 F A7t 73 8] 1 5 BRI T
RSP
XFMC_NCEXx
|
ALE(XFMC_A17) X X
CLE(XFMC_A16) | !
: : I th(NWE-ALE) |
lyaLenwe) |- > tw(Nwey > ;: >
| | '
|
|
XFMC_NWE J \ /
|
| |
' |
! |
XFMC_NOE J : [ . |
I —————t D NWE ™
) :<—>: IN_th(NWE-D)_ﬂ
XFMC_D[15:0] I |
16075 2 ( )7
F 4-31 NANDINAE 1S Ji BRI B 7 R i@
ine) SH B/ME BAE Hpr
tao-nwe)® XFMC_NWE i 2§ 22 XFMC_D[15:0] #4545 21 5THeik + 12 - ns
twnog)@ XFMC_NOEA&I [A] 4Thok — 1.5 4Thok + 1.5 ns
tsup-noe)®@ XFMC_NOE & 2§ & XFMC_D[15:0] %4 4 4% 25 - ns
thovoe-p)@ XFMC_NOE 2 5 ZXFMC_D[15:015i 6 34 7 - ns
twinwe)@ XFMC_NWEKIH 7] 4Thek —1 4Thek + 1 ns
tunwe-0)@ XFMC_NWE{EZEXFMC_D[15:01 %4 %% - 0 ns
thnwe-0)@ XFMC_NWE = £ XFMC_D[15:01 ¥ 3% 2THok + 4 - ns
taaLe-nwe)® XFMC_NWEKZ i ZXFMC_ALEH %% - 3Thek + 1.5 ns
thnwe-aLe)® XFMC_NWE R EXFMC_ALEE % 3Thelk + 4.5 ns
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taaLe-nog)® XFMC_NOEfZ B Z=XFMC_ALEH % 3ThoLk + 2 ns
thvoe-aLE)® XFMC_NOE®E EXFMC_ALETE#% 3Thelk + 4.5 - ns

1. Vop.o=3.3V, CL=15pF
2. HMGZETHER L, AEL K.
3. HWIHMRIE, AEAE .

4.3.11 &3 B AE(BRSBRMY)

HETF=AAREEMARESD, LU), A A4 fE 7%, b A 3EA7 58 B R DLk 58 e i i = B 7 T )
PEfE.

B H /8L (ESD)

5 R T (— A TE B kP AR i TR B — A4 J5 — A B i ik ) Bt 21 BT A 4 S T A 5 1B L, BE R RN
LA S B EAKGH x (n+L) S ). XA 4 IESD22-A114/C101 kR HE .

#* 4-32 ESD#4a %t KAE

i) ZH 1 KB | BAMEO Bpr
‘ . Ta=+25 T,
Vesopew | IR (A RBUR) FF4rIESD22-A114 2 4000
v
‘ N Ta=+25 T,
Vesocow | IR IR (R i B ) FIESD22-C101 I 1000

1 HGAIPRE L, AEE IR,
oy

NV RBERE, T EAE6 MR B T2A HANY ER S AR BN
ARG, AR MR B

B ERARAL FEARTECE OS] EEAN AR .

AR S EIAIJESDT8ASE K FL B AR Bl

# 4-33 H AU

=) S8 %15 byl
LU eI EN Ta=+105 T, FF&IESD 78A KA

4.3.12 1/O¥w A%

I PR\ R
BRAFRE B, N RIS HR LR 4406 IES 2. JrA B1/O% I #2 3 CMOSHITTL .

% 4-34 1/OF AP

i) B A R/ME RAE Ffr

Vop=3.3V Vss 0.8

Vi LN IR S ENE Vop=2.5V Vss 0.7
Vop=1.8V Vss 0.3*Vop Vv
Vop=3.3V 2 Vop

Vin N e R R Vop=2.5V 1.7 Vop
Vop=1.8V 0.7*Vbp Vop
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ERRAK
Vop=3.3V 200
Vhys it 5 R 2 LR A O Vpp=2.5V 200 - \%
Vop=1.8V 0.1*Vpp® --
Reu 9 bR R H® Vin=ViH 30 90 kQ
Rep 55 N SR H® Vin= Vi 30 90 kQ
Cio 1/0 5| I B 2% - - pF
it 25 R i A 2 O B IR LIS . FRZE AR, RS IR
%/5100mV.

WISRAEAR AR 5| A B ) e (508, U0 Rs H o v) R e TR KA .

AR i BB B A N AT IF G IPMOS/NMOS SE B .

. Vean 2810 I 4 N\ Fi R

FI A 1/0%; 1 #2CMOSHITTLARA (A f AL ), AR EE IR T 2 80™ K FICMOS T. 2 B TTLS 4L :
IR B

GPIOGH F 4 N /4 vy (1) w] LAMR S sl tH 22 ik +/-12mA L . 76 F P SR, VORI 450 B 6 AR IE B Bl H
TiARERE T 4. 271 45 Y I A0 e K AUE A -

B A 1/O¥% I M Vop EIREU LA, I EMCUTEV oo b 3RE 18 K12 4T L, AS Rt 4850 e KAE
fHIvoo (& 4-2).

B A 1/Ou WU M Vss B B AR AT, I EMCUTEVss it i BB KIS T HIR, A REBI 465 i
RAEEIvss(R 4-2)-

e B

MRS, R 4-35%1 S HOR PR B IR FE AV ik L LR 5 & 4-4M0 4SS BTA R0
Uit 1 #& HAECMOSHITTLHY .

I N

F 4-35 FrH R

s S8 %A R/ME BOKME LA
Vop=3.3V, lon=2mA/4AmA/8mA/12mA Vss 0.4
Vor® fo R AT Vop=2.5V, loH= 2MmA/4mA/8mA/12mA Vss 0.4
Vop=1.8V, lon=2mA/4AmA/8mA/12mA Vss 0.2*Vpp
Vop=3.3V,; lon=-2mA/-AmA/-8mA/-12mA 2.4 Vob v
Von® fiy HH 7 T Vop=2.5V, lon=-2mA/-4mA/-8mA/-12mA 2 Vbp
Vop=1.8V, lon=-2mA/-4mA/-8mA/-12mA 0.8*Vbp Vob

1 R PRI R o T R £ PR 4 A IR X e KR AL, RN o PR S AT 5 /O BVRT 25 51 ) S R 3o s
2. S R LA o A A £ (R B 8 4 H BRI KSR A, RIENT Do P58 T A /O BV 425 1 ) S R 2 3o v o
3. HEAEEN, AEEP IR,

NG AR

iy N SRR ) SOMEUE > AIFE ] 4-21M158 4-36%5 .

BrAEREAIULE, % 4-365H IS HCR M ERR AL B R &R 441K INER S

R 4-36 NG SRR

PMODEY[1:0] y N
am | ®E | BH 3 BOME | BOCE | A
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ERRAK
CL=5pF,Vop=3.3V - 75
fmax(10)out R AIR CL=5pF,Vbp=2.5V - 50 MHz
CL=5pF,Vop=1.8V - 30
00 CL=5pF,Vpp=3.3V - 3.66
(2mA) taojout i L e Bsf CL=5pF,Vpbp=2.5V - 4,72 ns
CL=5pF,Vop=1.8V - 7.12
) N ] CL=50fF,vDD=2.97V,vDDD=0.81V
taoyin i AL input characteristics at 1.8V and 2.5V are derated i 12 ns
CL=10pF,Vpp=3.3V - 90
fmaxojout | HRHHR) CL=10pF,Vpp=2.5V - 60 MHz
CL=10pF,Vpp=1.8V - 40
01 (4ma) CL=10pF Vpp=3.3V - 35
taojout A H S IRF CL=10pF,Vop=2.5V - 4.5
CL=10pF,Vop=1.8V - 6.74 ns
) " ] CL=50fF,vDD=2.97V,vDDD=0.81V
taoyin AL input characteristics at 1.8V and 2.5V are derated i 12
CL=20pF Vpp=3.3V - 75
fnaxojout | HCAIH®@ CL=20pF,Vbp=2.5V - 50 MHz
CL=20pF,Vpp=1.8V - 30
10 (8mA) CL=20pF,Vpp=3.3V - 3.42
tioyout i L e Bsf CL=20pF,Vbp=2.5V - 473
CL=20pF,Vop=1.8V - 6.53 ns
) AN 7T CL=50fF,vDD=2.97V,vDDD=0.81V
taoyin N ERS input characteristics at 1.8V and 2.5V are derated i 12
CL=30pF,Vpp=3.3V - 75
fmax(IO)out ErExlj(}/FJ\%(z) CL:30pF,VDD:2.5V - 50 MHz
CL=30pF,Vop=1.8V - 30
11 (12mA) CL=30pF,Voo=3.3V - 3.34
t(o)out At 9E B CL=3pF,Vbop=2.5V - 4.26
CL=3pF,Vbp=1.8V - 6.34 ns
) Ay - CL=50fF,vDD=2.97V,vDDD=0.81V
taoyin LR input characteristics at 1.8V and 2.5V are derated i 12

1. /Oum ORI A] LU PMODEY[1:0]A2 B . 2 IUN32G455% % Fift h 7 <GP0 M fic B 27 47 4 HI i B .
2. BKHRIEE 4-2145E X
FHBETHARIE, ANEAEF= Al

w

4-21 i N AZ TR E X

DVDD VDD DVDD

Signal Chip core

50%
DVDD

+—Delay Dela
Qutput, 50% Output,
VDD 50% DVDD
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4.3.13 NRSTB| B4

NRST5| Bl AKX FICMOS L Z, ‘B /M AR I LR, Reu(Z IR 4-34). ERARFS AV,
R 4375 IS HUE M AR IR A R AT AR 4-4R0 2% HI 15 5.

% 4-37 NRST 5| ek

www.nationstech.com

5 S8 %A B/ME HAE BXE AL
ViLnersn® NRST % N A& H P Vpp=3.3V Vss - 0.8 v
ViHnrsT) NRST % N\ 157 H°F L Vop=3.3V 2 - \Vbp

Vhys(NRST) NRST jifi 25 45 finh 2 2% B 1R IR e - 200 - mV

Reu 55 AR L@ ViN= ViH 20 40 50 kQ
Vrnrs)® NRST % A\ & 5 ik - - 100 ns
VnresT) NRST #it A A3 ik vk - 300 - - ns

1. HEHRE, AREA R,
2. e BHR R N E I A E B S AN AT F R (I PMOSSEHL . X ANPMON/NMOS I S 1 B BELAR /N (2015 10%)

4-22 FINRST 5] 37

VDD

153 i L

PR AL

v

=

'_o___
[
c
!
=
L

N32G45x

1. BN N T EFEE .
2. FPDBASURIENRSTE IR A BEE TR 4-37H 5 H B A ViLnrsn BT, BNMCUREEEFIE A7 .
4.3.14 TIMER 2851

R 4-38F IS Bl TH ORI
A RN 2 D RE 51 (G H EEAS . BNAER . SNERI B PWME )RR PETERS, 2 ILER4.3.1275.

# 4-38 TIMXOFRE

)

"5 B %M B/ME BXE L:=XivA
. . 1 trimxcLk
tresriv RE IV 3553 HHIN TH] frcLs 144MHz | 6.95 ns
0 frimxeLk/2 MHz
foxr CH1Z CHAE I & Sh AR I B Frrce 144MHZ 0 - MHz
Restim TE B 38 HEER 16 2
1 65536 trimxcLk
tcounTer A TN ERIN, 164 TR fi A frimxcLk= 144MHz 0.00695 455 us
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tMAX_COUNT

65536x65536

trimxeLk

frimxcLk=

144MHz

29.8

S

1. TIMx2—/NMEHRAKR, RETIMI-TIMS.

4.3.15 I2CE O
B AR BB, B 4-39F1 I B MO (8 FIBRBEE L , focLk T AV oD L E /5 B 3 4-4100 2 B85

N32G4557~ iy I 12CHze A FF A A AEIPCEAS M, (AW FRE]: SDAFISCLA Z“E IR G, MECE N
Hmr iy, 725 B EAVop Z [B FIPMOSE # < 41, (HAWSRIFLE .

PCHz MHREA TR 4-39, kKN 2 HIIEE 5| I(SDAFISCL) 4 ETERS, S WEE4.3.127,
* 4-39 12CHE U
PR P P+
A:fr =) %—% M) N %
e H Wb | R | e |G| ek R |
fscL 12C 2 4% 0.0 100 0 400 0 1000 | KHz
th(sTa) FF 4t 25 A PRI (1) 4.0 0.6 0.26 s
twscy | SCL B &I A 7] 4.7 1.3 0.5 us
twscry | SCL B vy B[] 4.0 0.6 0.26 us
tustay | BEEITUAFAF LN (A 47 - 0.6 - 0.26 - us
thsoa) SDA i (R FE i [A] - 3.4 - 0.9 - 0.4 s
tauspa) | SDA ZTIE] 250.0 100 50 ns
i‘;z:) SDA 1 SCL _F- 7+ il 1000 | 20 300 120 | ns
WSOm | SpA i SCL T W] 300 - 300 120 | ns
tiscu)
twustoy | 15 ISR LR ] 4.0 0.6 0.26 s
15 1 25t 2 FF U 45 1 1A B ]
tw(sTo:sTA) (42575 ) " 4.7 1.3 0.5 us
Ch (5% 2 i C i - 400 - 400 - 550 | pf
tv(spA) B A 250 1] 3.45 0.9 0.45 s
tyack) | R R ] 3.45 0.9 0.45 us

1. HWTHRIE, AR R,
2. NIEBFRERRI2CH B KR, fecki Ik T2MHz, NIARRIER I 2CHI B RKIER, ekt AR T4MHz,

4-23 12C /2 2R A2 I iR A & e i )
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BRI
VDD VDD
47KQ =47KQ 00 N32Ga5x
12C 34 2 A SDA
WA scL
)
100Q°
BEE MG
DA 5 /
SDA
X X X S\ ST
oo o) —p—ia—toyspn) A \ < =\_
tusoia) tthA) p N e tw(sTA:sTO)
thsTa) tw(sckH) > - - e 1k
scL ; R LN
YA A A A e 1
tw(sckL) Fe—i tisck)—! ft— ot ty(sci \ GO
- Y —— 289 clock
1% clock cycle
1. IEAKRE TFCMOSHF: 0.3Vopfl0.7Vop.
2. e BARAE BT I2CH DI
3. HPEAEEGR T SERREAAEE, T DORNER BT, B S LEE,

4.3.16 SPI/12S¥E O 444

BRAEFFIIEET, 2R 4-40%|H ISPIZHAIR 4-415H I1PS S HUR M I BGIREE ,  froLix ANV oo it L LT
FraaR 44126 HNEASE].

A I N 2 T ThAE S BI(SPIfNSS. SCLK. MOSI. MISO, I2SfJWS. CLK. SD)fIE:I:Ns, 2 W
4.3.127%i.

# 4-40 SPIVRFED

5 ¥ A RME | RAE |
fscik EXY 5N _ 36
i Bl — MHz
teserky SPIRf B MR - 36
trscLiotiscLi SPIR g b FH-F0 T B It [A] A C=30pF - 6 ns
DuCy(SCK) SPIM NI Bh 15 2% B SPIMAR 30 70
tsunss) @ NSS# 7 I [H] N Atperk ns
thnss)® NSSERF5: ] N5 2tpcik ns
tw(scLkr® . N .
twscLky® SCLKEAMEHITTF] ERLEN tecLk - 2 treLk + 2 ns
1 H i an N ST [A] A 4
tsugmi )( ) ns
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BRI
taus® Wi s
thovn® i p N EBLA 5
F 5 N PR B 1] N
thesn® MR 4
ta(s0) D@ H5HH i 07 18] B6F [R] MAE, feok = 20MHz 0 3toeLk ns
taneo0® | DO AR MR p 10 s
bso® | BRI R MBI (i 2 ) - 15 ns
tumop® KU i A7 2 1) EHR (M BILIBZF) ] 8 s
thso)® MR (EREILIY 2 J5) 4 y
F i H PR B 1] ns
ton® N LR (AL ) £ _
K 4-41 SPI2ERED
5 5% bt RME | BKE |
frcu i "
T MHz
tescLk) SPIRT BHE Mk, 5
trscLitiscLr SPIB B b FHFNR BB (1] 2 C = 30pF o "
DUCY(SCK) | SPIAA NI (5 4% LE SPIAE =, 0 20 %
tsu(NSs) ® NSS@_\—LH‘T ]‘E—J y\*ﬁﬁ 4tPCLK ns
thnss)® NSS4t ] MR 2ok ns
tW(SC )(1) . ‘ =
teor® | SCLKEAIMEAI FRA bo-2 | becs2  Ins
- SPI2 5
ta i SPI3 6
EAETL PN AR ns
" SPI2 5
tasn® JIeE
SPI3 6
thown® o i FAE 4
H 4 N AR R B 1] N
thsny® NN 3
tasoy D@ B 7 1 ) MRS, frcLk = 20MHz 0 3tecLk ns
tiisso) D 0y 2 1 ] M p 10 S
e PN SPI2 16
1 MR (FREILIR 2 R)
o) SPI3 20
H i H A A5 [ i
BRI R SPl2 8
tumoy® N(FRELIEZ)R) s "
thso)® MR (FREILIR 2 JR) 2
H A H DR FR B 1] ns
by e LR LI F) ;

HIZRE PP I, Al
t/ME TR BN RN 8], SR KBRS I AR A5 2080 £ 5 K 1)
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EREAK
3. BUMEFIR IR B RN ], R RS TR A T LA (K K 1]

K 4-24 SPIR P — MAE=NFICPHA=0

NSSHiT A / fi

| |
i tunss) 1 te(scLk) ! \ thinss) ¥
- b | ] Lag — » |
< T > ]
CLKPHA=0 i y ' ! ' ' !
CLKPOL=0 . /i lwscuir | , | | |
' il twscrky ! ! H T
i b gl : i ’
!
CLKPHA=0 : \! y : l l
CLKPOL=1 |t l : L
1 fa(s0) . i tyso) 1 thso) X vy | lais(so)
P : > >  Hey >
A ! f(SCLK) '
|

i 1 / !
wisof, ———  HwmEt X wamea/ X BRI —

/
AL >< PN 4 X L >@ZZZZZZZZZZZ[

K 4-25 SPIR P — MAZFAICPHA=1(®

NSSHfi A / /i
l /- 1
: taunss) 1 efsoL) > 4 , thss) 1§ |
) [} ! : . ] :
CLKPHA=1 ] ' ] . !
CLKPOL=0 : d i twscikh) | ! d \ i , '
! 1 tysoky ! ' o :
H k—}: : | | : : !
CLKPHA=1 B ¥y \ \ : i
CLKPOL=1 : t |: E : { :r(SCLK) i tais(so)
a |
E ‘iOLi Ei 'tifisoi: y I‘p<532: | Jiseuro | :
1 | | / 1 1
| H \ /7 |
wsotit ——— X wlmat X Cwmean X e —
1
tusy 1) the
! ——> /
| A
vostiin [IITTTIIIIIN, s X wnmesd™ X s XTI

1. IESEE TCMOSH-F: 0.3Vop#l0.7Vop.
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BRI
4-26 SPIRf 7 — FAEA®
NSS#Hi A //
1 tc(SCLK) L \
CLKPHA=0 ! ! '
CLKPOL=0 l : !
i a : i
1! | ! | '
CLKPHA=0 : | i
CLKPOL=1 \
]
i
]

[}

[}

[}

[}

|

i !

| [}

H [}

' |
CLKPHA=1 : ,
CLKPOL=0 . !

; :

| [}

' l

! 1

a s

|

< tW SCLKL »

[}
[}
| ! |
| ! |
CLKPHA=1 ! i \ tr(SCLK)
CLKPOL=1 ! : t
: W(SCLKH) ' | f(SCLK)
| : : He—
1
0 :
! .
[}

fr >< A sme-1it X ARG W

—— =
thoay | / ]
[} [}
MOSI# Hi X owmman | X Mwmerw] X wamew X
t.wo) thvmo)
1. & SEE TCMOSHF: 0.3Vop#0.7Vop.
£ 4-42 12S8:1O
/5 S8 XA B/ME BAE | B
DuCy(SCK) 12S M\ N B 7 25 L 12S AR 30 70 %
fork TR E IR 16bit, 5 448kHz) 1.522 1.525
12SHH 4 4 2% " MHz
ek PN 0 6.5
trcLk) 12SH B b TR0 B b (] fis %8 : CL = 50pF - 8
e - 1252 55 -
tuws) © WS S (8] FHER
12S3 75 -
thows)® WSTR R [A] A -1 -
o N 1252 6 -
tsuows) @ WS 37 B[] A
12S3 75 -
N i 1252 2 - ns
thows)® WS LR [A] MR
12S3 3 -
twekr® 3125 .
CLK S FIE PR B 1] FM, feck = 16MHz, & 448kHz
twekny® 345 .
1252 -
o s _ 25
tsu(sb_MR) LG PN A T 1S3 9.5 -
MBS 1252 45 -
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ERRA
tsusp_sr)® 12S3 5.5 -
WE) EX e 3 .
toso M) | iy e ‘
thsp_sr)V@ M 3 3 )
1252 . 16
N W) | BRI 1] MR 3% B (B 2 )
V(SD_ST) s _ ”
; \ \ s 152 3 ]
g @ | ECEATH R 7] WA B (I RERIR 2 ) N
(SD_ST) s3 2 -
tusp @@ | B AR TE] TR B (EREILIT 2 JE) ] n
s @ | BRI R 1 LR BAERELINZIF) 4 0

1. WL sE A PR R, ANEAE PR
2. f&k#iTFfeck. BN, W feck=8MHz, N Trcik=1/frcLk=125nS.

B 4-27 12S YA R B (RO @

CLKPOL=0

WSHii A

\

buws) |

5 tescLk) X
Y 1
1 1

1
1
tw(scLKH) ! tw(scLkL)

|
|
|
i
|
\ thsp_sT)

SDRi%

tsu(SDfSR): thsp_sR)
)
1

P |
e PRI 1 A O/ //ﬁizéﬁnﬁ et
X X X

SD#HK

/
X BT 1@ X Bl X Lyt >< B RS fr

1. JESEE TCMOSHF: 0.3Voofl0.7Vop.
2. BT RISARALAIE AR . TR — AN AT XA S AARAL [ AR IR
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K] 4-28 12S AT B (AR PR s @
| te(scLk) | tiscLi) tiscL)
CLKPOL=0 : . ' .: | .
?ts”(""ls) E tw(scLKH) i twscLkL) E i i thws)
WSHIA \\ i i i /Y
! ! :t¥(sn MT) 77 T sp_sm)
! ' i / ' 1
DRk >< RO >< b R >< /L5 snti >< R
tsu(SD_SRlz th¢sp_MmR)
] I /
SOl >< BTG >< B B fr X Ayt X B A

5 S B E TCMOSHLF: 0.3VopH10.7Vop.
T — 7 FIBR AL R IB AR . R — N7 2 AR XA B AR B R I I

4.3.17 QSPI%

% 4-43 QSPIZESDREEZ T i kFE

www.nationstech.com

ie) ¥ B/ME BRKE L XA
fox QSPIH E iR - 36 MHz
1/yck)
tw(CKkH) .. \ tck)/2-2 tcky/2 ns
SCKE Ik [H
tw(ckL) FfRE ] tcry/2 tck)/2+2 ns
tsn) A N AL ] 55 - ns
than N B R CRER I (8] 45 - ns
tvour) i B R A ) ] - 6.5 ns
thiouT) i HB B CR R U] -1 - ns
4-29 QSPIESDRELA T H 7
It el L tew ;: L tw (ckr) :: L tweko ;: L ‘CK)l
Lo X f | h | ro
| | | | | | |
/| I\ |
Clock | I I I | l SS
| | : tv oum) I |lh(our)| | | | | | 44
I I |H| | | | ] ]
/ ' N\
Data output Do I D1 D2 5
A\ . /
| | i
! ! Its (IN) th vy I
| |
. / I
Data input \ DO o D1 D2 S—
I | 1
I |
I |
I |
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BEREIR
#* 4-44 QSPIZEDDREET N 451
i B3 ®/ME BAE AL
fex QSPIEhsFis% : 36 MHz
1/ycky
tw(CKH) = . tcky/2-2 tcry/2 ns
SCKEMKHY [E
tw(ckL) PR ] tck)/2 tcky/2+2 ns
tsfany;tsr(iny A N B S S I ] 55 - ns
thiany; thrany N B ORI ] 5.5 - ns
tvioun);twroury | A1 HE BRI (] - 13.5 ns
thioun);throury | A1 HE B ORI (] 5 - ns
K| 4-30 QSPIZEDDRIE R, T I 7
It ol !‘ tiew) J :: tw (ckr ;:4 booky Lo
I | | I | ro
1/ | | | I\ |
Clock I I | I I I I S
| I Itvl ©un) Ith (©oum | | tor ouml thf(OUT) | | |
I A . [ I Lo
| | I
Data output Q : !X D1 !X D2 X X D4 LX $S
: I ! | st Ny | Tt (v | : : t e |th (IN)l
]
) ﬂ_*
Data input < DO X : D1 : X : D2 X XT 04: x D5 FS_
T ! T b — |
[ I | Foor |
[ | | [
I I I I [

4.3.18 SD/SDIOE#EO 54

BrAERE e, 3R 4-4551 H IS BURE AR ETIREE « feclod IR FIVop it LR A3 4-410 21 =15 3.
B s N 2 ThRES|BI(D[7:0]. CMD. CK)4FMEENs, = 0554.3.127% .
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Kl 4-31 SDIOT; # B 3,
T
?T&k
twckr) ﬁD SW(CKL)
CK
wé -t
“*=LlOoH
D,CMD
()
tisu=™ tiy
D,CMD
(HIN)
Kl 4-32 SDER MR R
CK
tovp <— {o1p
D,CMD
(i 1)
% 4-45 SD/IMMCH: 145k
ines S5 M B/ME BAfE Hhr
fop AL S =X T A A CL < 30pF 0 48 MHz
twekyy | MBI, fPP = 16 MHz CL <30pF 32
twekny | BT BERERS ], Clock low time CL < 30pF 30 o
tr B e B CL < 30pF - 6
tr IR e T BRI 1] CL < 30pF - 6
CMD. D#iIA\(ZHCK)
tisu LPNSE VAT R )] CL < 30pF 2 s
tin TN PREFI 7] CL < 30pF 2
EMMCRISDEEERCMD. D HI(ZHRCK)
tov 5 1A R ) CL < 30pF - 14 s
ton 5t ORI ) CL < 30pF 25
FESDERIMERCMD. D th (B CK)
79195
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BRI
tovp AT RCER AR [R) CL < 30pF - 9 s
tonp i AR BR A (8] CL < 30pF 2
1. ZJLSDIO_CLKCR, SDI4ffzlarfies, HICKEH .
4.3.19 USB4 &
USB(4#)#: [ 2L idi USB-IFAGE «
% 4-46 USBJA i 1]
w5 2 BAE B
tstarTup® USBIS & 7% )8 2 (1] 1 us
1. HEHRE, AREA .
X 4-47 USBEL T 1
Zine) S % g | Bxm® | B
PN
Vb USBH#E{EH K@ 3.0® 3.6 \%
Vo ZEo N REBEE I(USBDP, USBDM) 0.2
Vem® ZE o SR 1,4 VDITE 0.8 25 Y,
Vse® Lty FER S 11 1.3 2.0
iy P
VoL A K T 1.5kQIRLIEE3.6V - 0.3 v
VoH A T 15kQIRLIE 2 Vss 2.8 3.6
1. A R R A LB & 2k it
2. NTHUSB2.04# A MVEFE, USBHAERE N3.0~3.6VHL .
3. N32G455 R 5= fh i IEFIUSBINRE TS LATE2. 7V BIMRIE, TIAS AR TE2.7~3.0V HE IR i B T B2l i s e 1
4.  HEESIHGIE, AEA i .
5.  RUZIEEFIUSBIRA)#E %,
Kl 4-33 USBIY ¥ : A5 5 L THAT I B[R] X
TE TS
= dib i G
Vss H H
e P
te t,
# 4-48 USB 4= LA 051
Re BH & 2" | Bam® | BAr
tr b F (A @ CL < 50pF 4 20 ns
tr N R )@ CL < 50pF 4 20 ns
trm TR B AT PL AR tr/ te 90 110 %
Vcrs HHESREXAE 1.3 2.0 \Y;
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‘ Rs

| s e L s B

e e 39 | omm

1. HEHHRE, AR FIR .
2. WIEHIEE S M10%E 0%, L EEE, £ USBIE 7 (2.05).

4.3.20 B HIBEREM L (CAN)EO ST
Bt N 2 F ThRE S| II(CAN_TXAICAN_RX) IR ERS, 2 WH54.3.1275.

4.321 12U MR ER(ADC)B]SM
RARFEDIIE, e 4-A0MB R M AR 44005 EIOPREERIE . fucL T FIV poaflt L i FEJI B3 5

TR BREREA L P T— KR
# 4-49 ADCHF
ine) 2 % B/ME HBARE | BKE | B
Vopa ft L R 1.8 - 3.6 Vv
VRrer+ IESHHE 1.8 - VbpA \Y
fanc ADCHT i 4 % - 72 MHz
£ AR - 5 MHz
e O(VSSAEJZVREF_
Vain Pt FRuE©) R F Hh) B VRer+ \Y
Rapc®? KAFEFF IS HLFH 0.5 kQ
Capc® PN B SR R R R HL 28 5 pF
SNDR Singal noise distortion ration 65 dBFS
Teal S HE R [5] 82 1fanc
@ ST RE -
ts T 15 6015 | 1fanc
tSTAB(Z) L H ) 0 0 20 us
oy AR ) (0 SR 1) 14~252(F Bt + & IEIT12.5) 1/fanc

1. HEZEATVHNERE, ATEAEFEHNHEL,
2. HBCHRE, AEAEF PR,
3. WKIEAFEIE LS, Veersnl LATE N #BERE 2 Vopa, Vrer- 7] LLTE T IERE R Vssa.

% 450 ADCKEIE — RIRAGIIA%K OO

e BH TR JuFY ghm® |
ET GEwE fucLk = 72 MHz, +.3 15
EO -y ACE = faoc =72 MHz, sample rate=1.75M + +
p TR sps, Vooa = 3.3V, Ta=25<C LSB
3 \[l | 2 N =] EURNTIVIN L4 .
ED By et R IR 7E ADCRIE 2 g 47 1 20.7 H
EL MoykiRz VRrer+= VDDA +).8 2

1. ADCI LU B HUE R AR 20 1 A RS Ja I

2.  ADCHZ5RMIENENETIOR R 75 E50 S AT TARME AR N S _EVE N S ) B, PRI RE £ i 2 PR AR 53 — A
RIS B IEAE BEAT (O RS 1 o AR W] RE P A I RV N FE R AR HERS L S B L, (BI 5tz 1)) 34— B 4
HOWE .

3. WMMIERENER, HEAT 43127 R4 H T ey FIZhinein S8 B 2 N, A S5 IADCHS
4,  BEGEEVHERIE, AEAEF IR,
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BRI
4-34 ADCH [ 51t
Ve (o Ve (1) SEbRADCHEH: L4 A 1 T
A [ 5B = gl ] @) g
e % (3) SehREEHL Lk
4094 — :
4093 — : ET ZifiRZE: SEPREll & 5 AN
P @ ! T 231411 A
i / ‘ | Eo fRESIRE. SUhRRHNG bt
. ET _ | YRR AT TR AR B i 2k BRI K
i ! BT 2 %
7 — “~ r
: 7, | Ec MBI ShREEEL LHEE—
6 — e P - VRIER I 5 B AR 2 1 OB —
— ' ‘ ! : BRAE2 %
5 ’/ ,// EL ]
4 — —E i ' Ep MIAGIERZ. SRREML L
N Y i : | S (1LSB) 2%
1 " [T = "
,— ! LA TR | B BRI SRRSO
4 s | (TSP =) =
P — . e C ok SN T
1 — - 1 LSBIDEAL H
i (| | T T T T I O | / / I N T I I | I v
| | | | | | / / I I | ] o
1 2 3 5 6 7 4093 4094 4095 4096
Vssa Vopa
& 4-35 fd F] ADC LY ()3 2 1K
vy N32G45x
VT
0.6V S RER L FFADCHE e
Ramn @ AIN);J RADC(l)
1 p 1 1AM 12ff
/ L] 4 g
J_Cparasitic \Vas IL+1UA
L
@ :|: %FO.GV ) =rJ: Canc®”
= LR i i

1.  AKRan- RaocHICancHIZE, ZILE 4-49.

2. Cparasitic /RPCB(5 /R MIPCB A J& il B A 9%) 5124k b i &4 B B (KL TpF) . B K Y Cparasitic U 1 B B 8 s 2,

N P AN 3 AN TN Tol
PCB# T

KIEVRer TS 5 VopatliE, HIRR L LAIZIEE 4-3680 K8 4-377%H:. EIH HI10nFHL 2 LA

(FHRE), EAINIZR A REHLEETMCUS F o
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BRI
Kl 4-36 At H YA S 25 B R 25 3 2R B (VRers A 5 Vopa i)

N32G45x

VREF+
See (note 1)

[ ]
L

1uF//10nF =

|
[ ]

:| VDA

1uF//10nF 3

:| Vssa/VRer-

= See (note 1)

|_
[

1. Vrer+MVrerfi A\ H BLAELOORE LA 17~ 5 o

4-37 A H FEYE AT 22 B 25 R 2R B (VRer+ 5 VopaH i)

N32G45x

VbpA/VREF+

See (note 1)

1
L

1uF//10nF =

VDA

:| Vssa/VREF-

= See (note 1)

|_
[ ]

1. VeerMIVeee i N R B ILLEL00 BA L 7= 5 o
4.3.22 12U BHEHIRER (DAC) S S M
FRAESERI VLT, ® 451N BRFERFGER 4-ANEHETIERE . faclk R M Vopa it B B RN &= 15 3] .

% 4-51 DACHH

ine) 24 RAME | BEME | BRKE | B R

Vooa SN N 2.4 - 3.6

Voop L ESVYELINES 1.0 11 1.2

Veeee | ZHHIE 24 - 36 \Y Vrere U FUALAE T Vopa

Vssa 2% 0 - 0

RL ZEPERET TS () 5 A H B 5 - - kQ DAC_OUTHIVssaZ [ F 557> S H B
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BEREIR
CL B - - 50 pF YEDAC_OUT 5| il ki K s
o N Yty T BLKHIDACH Hh 25 i
DAE;_OUT 27 PP A ¥T IR I DAC_OUTHL 0.2 _ _ \Vi MVrers=3.6V W T 12 R Al
Boh |k OXOEO~OXF1C,
DAC_OUT| gz 47 T I 53 FIDAC_OUTHL . ) HVrer=2.4V XN T 12 (i N EUE
BK | E Vrer: - 0.2 v 0x155~0XEAB.
- 425 600 Tfid, f P {E0x800
o | ERRILBR(EUBLRIDAC Fii mw
FE(Vooien* VopsatVeer:) 500 700 T, “4Vrer=3. 6V B A
TEWT A A DACEL I TH #E .
(Vopigp+VopssatVeer) 5 350
Iopo nA Tk
LW AR D AC B FE .
(VoogzatVrers) 5 200
DNL | IRt ke gL i) - 405 - Lss | DACHE 10 (¥ fB1=B0=0)
AEZE MR 2 (TR ARG R I 5 (1 B
INL 5’&:ﬁ%0$ﬂ1ﬁﬁ%4095 Z|Eﬂ E@J@éﬁ - 6 - LSB DACEEE?’E&M\L
522 H
i 15 2 (14, T 0xBOOFH il 1) 44 - 10 - mV | DACHCHy12fi
ks 155 BRAE B0 Virero/2 2 18] F AR
) - +2 - LSB Vrer+=3.6VI, DACHL & H121i
WhaiiRZE | WMEiRE - +0.5 - % DACHL & 12
TS| s s 80 85 - dB | SkeusEEE k)
WER (4G 1065 AT Croap <
tserring | MR /MEEEAS Jyd KAf, - 3 4 ps 50pF Rioap
DAC_OUTIAF|H £t 41 LSB) 2 5k
| R RIS N (S Clons<
EHEE | Asi+1LSB), 43 EMDAC_OUT| - - 1 MSIS | 500F Ruono
(f 5o GBS > 5kQ
t M PAPIR 25 e i T Bs) (] (PDVA8 M1 4 65 10 s CrLoap < 50pF, Rioap > SkQ
WAKEUP | o 30) ' S NARRE AT e /N R AT RESU(E 2 1]
A E A E (A T Vop33A) (FEAS .
PSRR+ E ) ( R i -67 -40 dB A RLoaps CLoap < 50pF

1. HEEERUE, ANEAFE PR
4.3.23 BEHEB KR (OPAMP)ER S

BrARReal Ui, R A-B2MZ RO IFT &K 4-AR AR EEIRE . fucu MR AV opa it HL A I RS 5]

% 4-52 OPAMPH:{:

(il ZH bt mME | ME | ROKME LA
Vopa UL FL R - 18 - 3.6 \%
CMIR AL s i A\ ¥ - 0 - VDDA \%
VlorrseT N KRR - - +/-1 +/-3.5 mV
AVIOFFSET BN G0 R IR ER - - 10 - uVv/<c
ILoaD X 5l FELAL - - 0.5 - mA
Ioba 1B SHIOR A HLR T #E No load, - - 15 mA
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BEREAK
quiescent mode
NI EuvIy—
Ts_opAmp vour | LI IADC - 400 - - ns
KAEIT (8]

CMMR SR L - - 84 - dB
PSRR LR L - - 100 - dB
GBW 6 - - 4 - MHz

SR B SLES - 1.5 - Vlus
RLOAD SUNEET R4 - 4 - - KQ
CLOAD FR AP - - - 50 DF

CLOAD <50 pf,
ST RLOAD >4 kQ,
TsTARTUP JA B ER AL 7] Follower - 3 5 us
configuration
Input signal
PGA Gain error ] Y PRI 75 1R 2 amplitude> 25 - +2.5 %

100mV
PGA Gain = 2,
Cload = 50pF, - 2 -
Rload =4 KQ
PGA Gain =4,
Cload = 50pF, - 1 -

PGA bandwidth for Rload =5 KQ

PGA BW different non - MHz

inverting gain PGA Gain = 16,
Cload = 50pF, - 0.25 -
Rload =6 KQ
PGA Gain = 32,
Cload = 50pF, - 0.125 -
Rload =7 KQ
@ 1KHz, Output ) 111 )

L e 1 i h 4 KQ
en FL S 7 2 oagied wit nV/AVHz

@ 10KHz, Output ) 43.9 )
loaded with 4 KQ )

1L HTHRIE, AEA il

4.3.24 B ER(COMP)ES S

BrRARRRHIB, R 4-B3IMSHRAMEMAT R 4-4M0 AR BGRLE . fucuk MRV opafit il AL I S A5 31

% 4-53 COMPH#:

| #
5 ZH A AN|B | mKME o
B | 1A
VDDA BRI L - 1.8 - 36 v
VIN LRI - 0 - | VDDA
VDDA>=2.7V - - 5
TSTART | HLAER A Bl Sr i us
BUAR R B R AL [R] VDDA<2 7V - - 7
Propagation delay for 200 mV VDDA>=2.7V - 50 65
tD . - ns
step with 100 mV overdrive VDDA<2.7V - 60 80
VOFFSET | LB asHNRIHRZE Full common mode range - 48 +20 mv
= No hysteresis - 0 -
Vhys | Hu I U A mv
Low hysteresis - 20 -
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BEREAK
Medium hysteresis - 30 -
High hysteresis - 40 -
Static - 50 70
o High With 50 kHz
IDDA | LL# e s e speed +100 mV bA
mode i N 60 N
overdrive square
signal

1 B RAE, AR .

4.3.25 BEEBIRTS)RHMH

BrARRE B, R A-BANSHR IR &R 4-4R AR BTIRIE . fucu R AV opaflt i B I R AF 5

R 454 AL R

ine) ¥ B/ME HRUE BKE LA
T® VsenseAE % Tl 5 I e B - + +3 <

Avg_Slope® | FHIRIE 3.7 -4.0 -4.3 mv/<€
Va5 TE25€H H L e - 1.32 - \Y
tsTART® HEST I ] 4 - 10 us
Ts_temp@® MR EUREERT, ADCRALRT ] 8.2 - 17.1 ps

1 WEZRGHETRIE, AR Pl
2. HBCHRIE, AR IR,
3. ISR (8T LA ek SR il 2 A TR E
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EIREK

5 HE&ERY

5.1 LQFP48

5-1 LQFP48%: 3 R~

b A7 COMMON DIMENSIONS
) A3 (UNITS OF MEASURE=MILLIMETER)
| D1 —._.l0.8185C i ’
A SYMBOL [ MIN NOM MAX,
HHHHHH — ] A - - 1.60
b1t Al 0.05 — 0.15
iV n A2 1.35 1.40 1.45
o N E] A3 0.59 0.64 0.69
L= | BTM E—MARK ]:J b 0.18 — 0.27
| 2—@1.00x20.00 O, ]::I b1 017 0.20 0.23
L ]:i c 0.13 — 0.18
_:u:___fOTEWE\W_?: o —, T cl 0.117 .:. .2.? 0.137
——| 0.10£0.10 DEPTI ]:: D 8.80 9.00 9.20
1 D1 6.90 7.00 7.10
— INDEX (802,10 — E 8.80 9.00 9.20
| PSS 0.20+0.10 E] E1 £.80 7.0C 7.10
ek e n . s 0.40 0.50 0.50
i 1_4 19 H B.14 | B.17 8.20
SEHIEE T e
R L DOREF
LIRS R1 0.08 - —
A A RZ 0.08 - 0.20
5 0.20 - -
[E] 0 3.5 7
—
- D al 11 [P 13
_ bl a2 11" 12° 13
(@]
o @ __-WITH PLATING
Il o b=
T3] !
p b N —BASE METAL
- NOTES:
ALL DIMENSIONS REFER T2 JEDEC STAMDARD MSO0Z26 BSC
SECTION A—A DO NOT INCLUDE MOLD FLASH,GATE BURR OR PROTRUSION.
(L)
LEAD FORM PART
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5.2 LQFP64

5-2 LQFP643f 35 R~

COMMON DIMENSIONS
f {..NIIS OF ME—:’\S;JHE—:MI[II\J‘I[—IE—R}
- SYMBOL | MIN NOM MAX
- A - — 1.60
RAAAHAAAAAARARAE A 5.0 55
. A2 1.35 1.40 1.45
— /_:\ F B AS 0.5 0.64 0.69
g \\ // '\\\ E b 0.18 0.27
o - BE= el 017 0.20 0.23
= BTM E=MARK = [ 0.13 - 0.18
=  Z-?L.B0=010 pI0E0OS — cl 0.117 | 0.127 | 0.137
= " = D 11.95 | 12.00 | 12.05
T Top E-MARK — D1 9.90 10.00 10.10
E 2-91.80+0.10 0.T0EP.05 DEPTH | E ._J 1195 12.00 1505
= INDEX #1.20£0.10 \ = E g 0.00 101
= 0.2020.10| DEPTH /\'1\ T ;1 3'28 I b?‘ ,JUFUO
Y - UL L0
= ) (+ ) = H 11.09 | 1113 | 11.17
)/ \_ L | 053 - 0.70
R L1 1.00REF
B BEEUELEELL: a1 D.T5REF
oo e U o = — {'5. =
a | EEE 12° 13
o2 11 12 13
5 5. —WITH PLATING
-
Wi
; SASE METAL
SECTION A=A NOTES:
1. ALL DIMEMSICMNS REFER TO JEDEC STANDARD MS0ZE8 BCD
DO NOT INCLUDE MOLD FLASH,GATE BURR OR PROTRUSION.
LEAD FORM FART
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5.3 LQFP80

5-3 LQFP80%f 4 R~
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D |
D1
HAAARAARAAAAA ARG AA Py
{UNITS OF MEASURE=MILLIMETER)
o L\u Sy b SYMBOL | MIN NOM MAX
== B == — Py
= B2 A 1.60
= N JOP—E-MARK b Al 0.05 - 0.15
= 2—¢1.80+0.10X0.10+£0.050 (B3 A2 1.35 1,40 1.45
= = A3 0.59 0.64 0.69
— e b 0.18 - 0.27
L = _ _ Fr— b1 017 0.20 0.23
== BTM—E—MARK = = e
= 2—-91,80£0,10X0,10+£0.050 (= £ 17 AT
= — o] 13.80 | 14.00 | 14.20
= |SJ%E:< U@IC;}‘ODﬂ:EE;_}';J = D1 11.90 | 12.00 | 12.10
] 1 F— A
E 13.80 | 14.00 4.20
=] 4 = E1 1.90 12.00 | 1210
= v%:* A e 0.40 0.50 0.60
L 0.45 0.60 0.75
HHHHM&HHHHHHHHHHHHHH o Loor?
e b— -&]0.08] R 0.08 - -
R2 0.08 - 0.20
- 8 0 3.5 7
WITH PLATING BASE METAL [ o — -
o " g7 (1K 7 1
" - b . [ EE] 1 i 13
. \ - b1 -
/ '|I T |\ T
1 | ! LN
[ | "JU_ / NOTES:
B ALL DIMENSIONS REFER TO JEDEC STANDARD
SECTION A MS—026 BDD DO NOT INCLUDE MOLD
_ FLASH OR PROTRUSIONS.
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EREA
5.4 LQFP100

K| 5-4 LQFP1003} % R~

COMMON DIMENSIONS
o (UNITS OF MEASURE=MILLIMETER)
- - ae
D1 —if- A2 T
A3 =k_m SYMBOL [ MIN NOM | MAX
124449RRRRRRRRRRRRARARRRY d A - = e
== o = T AZ 1.35 1.40 1.45
== \__/ R == = A3 0.50 | 064 | 069
= ) == = b 0.17 - | 0.27
== BTM E~MARK Z-@1.84£0.1 DEF 074005 E = b1 0.17 0.20 0.23
= = i c 0.13 - 0.18
= = i 1 0.12 0127 | 0134
== 0= = D 15.80 | 16.00 | 16.20
T = E= = D1 13.90 | 14.00 | 14.10
== = = E 15.80 | 16.00 | 16.20
= = = & 13.90 | 14.00 | 14.10
| TOP E-MARK 2-91.8+0.1 DEP 0.1£0.05 = = e 0.40 0.50 0.60
= _ INDEX #1.240.1 DEP 0.240.1 II, = E L 0.45 _ 0.80 0.75
=l /~% = - K _O0REF,
= )/ A= = L2 0.2585¢C
LR LG £ R
S R2 0.08 - 0.20
e—| |-[§T0.08 '_‘_\'—] s 0.20 -
AA 0 o 3.5 7
61 0 = =
07 11° 12 | 13
B3 1 12° 13
/
NOTES:
ALL DIMENSIONS REFER TO JEDEC STANDARD
BASE METAL WITH PLATING . MS—026 BED DO NOT INCLUDE MOLD FLASH
| by ! OR PROTRUSIONS.
T §§/ \ o
ll-'u
SECTION A=A
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EIREK

6 WAL

H & B

2020.2.11 V10 | BIaERRA
1.MBR Flash SCHETUS B A

2020.6.28 Vi1 | 2fB1E 3.2 45| I A e X
3B 4 T AT A s AR
1. &2y 3.2 51 EHE X, i Fail-safe 41
2. BT 416 TR
3. BT 4.3.11 4nt EKAEE T S5
4. BT 4.3.2 LA A B TAE S Voo bR M
5. 2T 4.3.3 WK E AL LIRS SRR
6. BT 435 HLHHEFRE fuo FIIZEAN Fran/ oo
7. BT 4.3.7 NI EREEEE LSI 24
8. 1827 4.3.9 FLASH 77k S 8

2020.9.16 vi2 |9 BT 4310t XFMC FAESRAFR, 5P FIHRARE—3K
10. BT 4.3.12 110 it e
11. BT 4.3.13 NRST 5| Bisi4:
12. 5247 4.3.14 TIM $HE teounrer 2%
13. B2 T 4.3.16 SPI/12S 2 LI 4-27
14. el J 4.3.21 12 AU 25 (ADC) A 24
15. 18247 4.3.22 DAC 553
16. BT 4.23 I8 H R (OPAMP) LS S 7 2 4L
17. 1BET 4.3.24 R LRSS
1. B3 1 HERER
2. B 2-1 fAHARHUR A

2020LL2T | VL1 5 o a1 w5 e UM EHY)
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