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N32H474xC/XE BAEF M

N32H474 £ 3R 32 bit ARM Cortex-MAF %, i LIEEH200MHz, ZRHEZE RIBHEADSPH
4, EREIA512KB#E AR Flash, 192KB SRAM(f3#E32KB CCM SRAM) + 4KB Backup SRAM,

£ 44 12bit 4.7Msps ADC. 8-/ 12bit DAC. 44-PGA. 7/~ COMP, £ B USB FS Device-

U(S)ART. 12C. SPI. CAN-FDE&EEED, XIFXSPIEEFMED, XBRFEMCE#EED, i
12SEFED, XFFEFREEENE, 2 MNEREEN . EHEN S, B, KIhiEenr s,

B S EEEAINES %, XEAES/TDES. SHA. SM3. SM4, MD5& B, XETRNGEBEH S KL
8, STFCRC16/32

RERRFIE

® i CPU
— 32 fi. ARM Cortex-M4F W%+ FPU, HJE IR TefRrikida 4, SCHF DSP 45 4-F1 MPU
— WE 8KB 154 Cache &A%, (F¥ Flash JE B ILHATIET 0 51F
— #xEE45 200MHz, 250DMIPS
o INEFHER
— 512KByte ;v Flash, RIS AEM. 200 KEHLEARGYT, 1 TS IRE, 10 4FH0RE (R
— 160KB i fi SRAM, SZRFAF B
— 32KB CCM SRAM, FHLERI AIEH SRAM, HHLE A CCM SRASM, 3§ ECC
— 4KB Backup SRAM, 37¥F ECC, WJ7F Standby {4
o IiFE
— Run #z: 45mA @200MHz (#MEIIH] 3.3V@25°C)
— Stop0 #E: SRAM Tk, P arfEasfaff, RTCRun
— Standby #55X: 6uA JL7U{E, Backup SRAM fR¥F, Ay #&inAr 74t fRF, Wik RTCRun , 10 fR¥F
® [ep
— 4MHz~32MHz #Maf e s A
— 32.768KHz #MiKi% i1k
— WEBEZAEE PLL
— SCHF 2 BRINTEPE T I e S e
— WEFEE RC 8MHz , -1.5%~+2% & 4x I i Sz [l
— WEKIE RC 32KHz, +/-10904% i 4= FZ 7 [
o Hfr
— SCHF AR d A S| T AL
— XFEETIAEAL
— SCHFVT YR AR A B R A
® B K 107 GPIOs
o EFEEA
— 1/~ USBFS Device ¥z, W& PHY, SCRETGAH AN
— 6 SPIHEH, 24128 /e L, 5 sPI &N
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— 44~ USART #20, 44 UART #% M, 3 H57816. IrDA. LIN, USART3/UARTS/UARTS f¥] TX 1 RX AJ LA45| it 4t
— 4N 12C 1, HEFE RIS 1 MHz, EMEARATE, AT SRR L
— 3~ CAN-FD 24k H, wLl4a5|
o EiEREEAEN
— 44~ 12hit 4.7Msps ADC, ¥ 12bit. 10bit. 8bit. 6bit SRAFAEEE, B LLEE{: T RAE S 16bit, 1~ ADC £k 16 #oMiT
PRI NIEIE, 3 PRI NGB, SRR AR R 2
— 8/ 1217 DAC:
® DAC1~4, A DAC SCREXTES A 1 AN HEE AR 4 — AN EIE, SRAFEE 2 IMsps,  SCHFir Buffer Al
Aiti Buffer it , TLLSCREXT Podinit . XAt (RIS Pyt A
® DACS5~8, # DAC USCHF 1 AXF Wi, REEHZE 15Msps, (XA BUFFER ZhiE;
— ANELEIEL PGA, ST ZE /0 A5 AR SR AR 25
— 7T mEE B # COMP
— Z¥E 1S FHE VREFBUF (2.048V/2.5V/2.9V ATt E D
— IR
® EEFMEY RED
— 14> xSPI 1, SCRF 1/2/4/8 fidid e FEvT G E, WA T4 SRAM. PSRAM # Flash, 3C#F XIP
— 14> FEMC( Flexible External Memory Controller) %, 8/16 { ¥#s %8 B AT AC B, 3 #F SRAM. PSRAM. NOR Flash.
NAND Flash
B L% ] P 22 B BORE AR b 4% Cordlic
B IER S INEL FMAC, 38 FIR. IR JBK
2 NEIE DMA #5138, SAMEHIEESCRF 8 1818, @RI & B FHibiE B AT A
RTC BRI, XRFHESETTES, Mo, FNEMRE, STREASMNRN SR
SE R EAR
— 1A 16 A RS T I LB (SHRTIML), AN ks B2 52 I T3 6 A 16bit e 83 5s, BAMER 3 800H 2
AT RIS, f A IR 125ps, SZHF 12 AMSZ PWM it Ek 6 Xt HoA PWM it
— 37> 16bit BN THEES, SCRFRINER, TN, RIS SEDIRE, momiEhE A ons; BASERARE 6 4
AL IEE, Hod 4 ANMETESCRR 4 X AN PWM Hith
— 10 4> 16 38 FH & I 238 (GTIM1~10):
® GTIM1~7, fmfhilkEfE 5.56ns, MEAER ALK 4 MINIETE, HMEERFMARMK. MHiki. PWM
PR FR B A S
® GTIM8~10, fmfEHHiE bns, HNEMNHLIE 4 MMSLEE, B EEARFFMAMI. Wil i, PWM
A BRI AR A Y, SOBTE 1 SCRES SR ELAMATHE,  SCRERI SN
— 2 32bit FEAE B TR
— 27> 16bit {RINFEEN &, FI7E Stop0. Standby #x\ T~ TAE
— 1x 24bit SysTick. 1x 14bit & & 1HI(WWDG). 1x 12bit #37F | 141 ( IWDG)
o HmEHFN
— ¥ SWDNTAG fE£E Rk 1
— 37¥F USB. UART Bootloader
o AR
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— Flash fefig i, £ M5 XER (SMPU)

— XFFERI (WRP) , ZHHEL{RS (RDP) Z52% (LO/LL/L2)

— B S EVERE IR S| %, SCFF AESITDES. SHA. SM3. SM4. MD5 ik
— ¥ TRNG (HEFENEUR AR | 3CFF CRC16/32 iz 5

— XFFZAERE, BANE N, TR SR S A R 2k 5

— ZFEBE YR
® 96 £z UID #1128 £ UCID
o TIE%H

— LAFH/EVEH]: 1.8V~3.6V

— TAREJETE: -40°C~105°C /125°C

— ESD: #KV (HBM f%1) | AKV (CDM #4Y)

— EFT: VDD (+/-4KV, A %) , 110 (+-2KV, A%
o

— UQFN48(7mm x 7mm)

— LQFP48(7mm x 7mm)

— LQFP64(10mm x 10mm)

— LQFP80(12mm x 12mm)

— LQFP100(14mm x 14mm)

— LQFP128(14mm x 14mm)
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H %

. X < OO 1
H B ettt n s 1
(O o 1 771 OO 8
Ll B 9
S v |- 71 OO 11
2.1 BEBEZEPIAZ oottt ettt ettt bt nee 11
22 TR ettt 11
R T /NG W SO 12
222 HRATUSRAM ..ottt ettt 13
223 BRI W B INVIC) oot 13
2.3 AIEB B I ZREXTIY oottt 13
24 I R G oottt 13
2.5 JREIIETR ettt 14
2 S ¢ < iy =TT 15
2y A ~ X v TP 15
2.8 TTGRAR LTI ZE oottt 15
2K T 10V = G v OO 15
210 BLEETFMEBETEIUDMA) oottt 16
201 SEBFHTEI(RTC) oottt ettt 16
I B v e 1 OO 17
I N =y et (] | 1LY ) [OOSR 17
2122 FEARTEITER(BTIMIN2) oot 18
2123 BT BR(GTIMLNT) oo 19
2124 FERTER(GTIMB~L10) oottt sttt s et en et 19
2125 TETERTBRATIMLNE) oottt 20
2126 ARIHFEIEIT BE(LPTIMIL~2) oottt 20
2127 RGBT IETE T BE(SYSUCK) coovvvieeieeseeeeeeee ettt sttt 21
2128 BT THIERTEEWDG) oottt n et 21
2003 PCEZRIETT oottt ettt ettt 22
214 B TR BEUSART) oottt 22
215 ERATAMBIE TN B ZEAELLE (SPUI2S) oottt 23
216 ZEREATAMEIETT CXSPL) oottt ettt sttt 24
217 BT AR B B R IR (FDCAN) (oo 25
218 RIFEMIIMIAEMEIERIES (FEMOC) oottt 26
219 AT ELRETEIAETETT (USB_FS) oeeeeeeeeeesee et es sttt 26
220 VEBEETIFIITERS (FMAC) oottt sttt sttt 27
221 CORDICAEFEZE (CORDIC) oooiiiveceeieeeeeteeese et en s en et en s 27
R B Rk N TR - S (=] 1@ ) IO OO 27
223 BB T EEBLIZ(ADC) oot 28
224 FELELIZER(COMPY) ..ottt sttt sttt 29
225 BUFAFALILII(DAC) oottt sttt sttt 30
226 TTGRARIE ZE TR BE(PGA) ettt 30
227 HIEBHZMEE (VREFBUF) oottt sttt 31
228 AEIRTCRIRIETT T TOE(CREC) vttt 31
229 BRI IIITE G ZE(SAC) ittt sttt 31
230 HE BT IS (UID) cooeioieiceee ettt sttt 32
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231 BT HLRITAGTHTR I (SWI-DP) ..ot 32
B B BB S UAIEEIR oottt ettt ettt ettt ettt ettt en et 33
3.1 B R TR T T oottt ettt ettt ettt ettt et ettt e At ettt ettt a et et et ettt a ettt ettt e enanas 33
31T UQFNAS. ..ottt ettt ettt ettt e e et eee et et ee et e ee ettt e st e e et e et n et e et en e eniens 33
3120 LQFPAB.....ooeeeeeeeeeeeeeeee ettt ettt ettt ettt ettt ettt ettt ettt n et n e n e eniens 34
3013 LQFPBA .ottt ettt ettt et ettt ettt ettt ettt ettt ettt n et en et eniens 35
314 LQFPBO.....eeeeeeeeeeeee ettt ettt ettt ettt ettt et et ee ettt ettt ettt et n et n et en et eniens 36
30105 LQFPLOD. ..ottt e et e et eeee et ee et et s e e et e et et ee et ee et et e st e et en et en et en e e eniens 37
316 LQFPL28.....eoeeeeeeeeeeeee ettt ettt ettt ettt ettt ettt e 38
3.2 G HIZ FH TE S oottt ettt ettt ettt ettt ettt ettt ettt 39
A BRI oottt ettt et ettt e ettt et et n et ee et e en et en et 55
4.1 I 2T oo ettt ettt ettt ettt ettt ettt ettt en et et e e 55
A1 BRI IR R oottt ettt ettt ettt ettt ettt ettt ettt ettt n et 55
A2 HETEIBEL oo ettt ettt ettt ettt ettt ettt ettt r et e ettt r et 55
A3 BB R oo ettt ettt ettt ettt ettt ettt ettt ettt ettt 55
R = 4= =TT TP T PO T O TORTOTOTPPP 55
A1.5 B AR oottt ettt ettt ettt ettt ettt et ettt ettt e ettt e ettt ettt ettt ettt er e 55
A6 A T oo ettt ettt ettt ettt ettt ettt 57

O By A == = 2 =< ST PO OTT TP TE TP OTOTRPTPR 58
4.2 L T B R BT TE AL vttt ettt ettt e et e e e e ettt ettt ettt e ettt ettt ettt et ettt e et en et en et arans 58
4.3 B 2B oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt en et n et erens 59
e B T 0 == R =< PP T TP PP T TR 59
432 I B TR A E oottt ettt 59
433 IR A B BT oot 59
A4 B BT oottt ettt ettt ettt ettt ettt ettt 60
A3, T R E oottt ettt ettt ettt ettt ettt ettt ettt ettt et 61
A.3.6 AT AR PE oottt 65
A3.7 T AR A PE oottt 68
438  MAKITFERE TR ST TH] ..ottt ettt n et e ettt etes e et et et et s e et s et s s e eneneeteneeens 69
B30 P E oo ettt ettt ettt ettt ettt ettt ettt et n et 70
A300 FLASHIE I BT oottt ettt et ettt ettt e ettt ettt ee e 70
4301 LA (FTIBUBETE) oottt 71
A302 OB VT oot ettt ettt ettt ettt e sttt ettt et et et et e et n et ettt n et 72
A3.03  NRSTDHEETE oottt ettt ettt ettt ee et ee et ee et et ee e e e e e e et s et e en et e en et e ee et en e 75
314 SHRTIMIE T BEEEIE oottt ettt ettt e et et e et et ee et e e et e et s e et e et e s e et neeternens 76
B35 TIMIE I B e oottt ettt ettt et ettt ettt et ettt r ettt et et 77
B316 B T I oottt ettt ettt ettt ettt ettt ettt n et 79
B30T O E T I oottt ettt ettt ettt ettt ettt ettt ettt ettt er e 79
A3.08  SPHIZSTE IR oottt ettt ettt n et 81
B30 XS P oottt ettt ettt ettt ettt ettt eneee 84
A320 0 FEMOCIETE oottt ettt ettt ettt ettt ettt ettt 86
e 0 B U 11 = =S OO 97
4322 PR IBIH G (CAN)EE LUEETE oot 98
4323 1200 BB B ADC)HL B E oo 98
4324 1207 BB AL (DAC) LB oot 102
4325 HUERZR(COMPYEFE oottt ettt ettt s e an et aneeeas 104
4326  AIGRAER R R B (PGAYEFNE ..o 104
4327  HIEBEGIZEVREFBUR)FFNE ..oooocooeeeeeeee et 106
4328 A R (T ) E oot 106

B BB RN ettt ettt ettt et ettt ettt ettt ettt e en ettt 107
5.1 QNS ...ttt e e e et et e e et et e e et et et e e et et et et et st et ee et et e et et en et en s 107
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52 LQFPAB ...ttt ettt ettt ettt ettt ettt ettt e ettt ettt ettt ettt et ee et et n et er et 108
5.3 LLQFPBA ...ttt ettt ettt ettt ettt e ettt ettt ettt ettt et en et e et n et er et eenan 109
5.4 LLQFPBO ...ttt e ettt et et et et et et e et ettt et e et e e ettt ee et et ee et et e e e e et et en et e er et enan 110
5.5 LOQFPLO0 ...ttt e e e e s et e s e e e e e et et et et et et et et et et e et et e et n ettt 111
5.6 LOQFPL28 ...ttt e et e ettt et et e et e et et ettt e et et n ettt 112
LR A1 5= = TR 113
FARR AN L= TP 114
7.1 BT B2 I ettt et et et et ettt et et e e et et et et et a ettt et et et et et Attt et et et et et et et et et et ettt et et et eteenanes 114
7.2 A R L2 = TP T TR 114
SR -7 7 2 < TR ROTTPTP 116
0 BB oottt ettt ettt et et et e ettt ettt et et et et et et et e Attt et et et et et et et e ettt et et et et et eenanenas 117
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2 1oL NB2HATA BRI B oottt ettt et et e et e et et et et ettt et et et e ettt n e 9
BB 2oL B I B T T B I oottt ettt ettt ettt ettt ettt e ettt eeen e 17
2 3L B THIIE oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt e 39
B AL HE R P oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt et et 58
BB A2 T E oottt ettt e ettt ettt ettt ettt ettt ettt ettt et en et 58
BB A3 TR I E oottt ettt ettt ettt e ettt ettt et et Attt e e ettt ettt ettt et e et et et et eraeens 59
BB Al B ) T E B oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 59
B A5 B T LT B T E G oottt ettt ettt 59
Fo 4-6 PRI AL B AZ BRI oottt ettt ettt ettt sttt 59
BB AT T B B R oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt eens 61
R 4-8 BATHEU T I K HRTEFE, BE AR FRARAD A PI T TN AF H B AT oo 61
e ey W a2 O N2 i T OO TP 62
F 4-10 NIRRT AU FI IR R BT EE oottt e et e ettt ettt n et s et s et n e 62
B2 200 AT L TG v ov oottt ettt ettt ettt ettt ettt ettt e ettt ettt ettt ettt ettt ettt eeeeas 63
B AL B I I B oottt ettt ettt ettt ettt et e ettt ettt ettt ettt n et 65
B A1 B I P I B oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ree 66
F2 A-13 HSE 4~32MHZIR T B A TEDD oottt ettt ettt ettt ettt et en e 67
F 4-14 LSETRVG 22 HEFE (FLSET32.TBBKHZ)D) ..ottt sttt 68
BT AL HS IR T B E D@ oo ettt ettt ettt ettt ettt ettt ettt 69
2 A1 LSIHR TG R MED oottt ettt ettt e ettt ettt n et ee et ettt 69
2 417 MRIIFEREZRIBIMRIEINT T ..ottt e et e e e e et e etes e et es et et ee e et es e e et e e es s eeeneeeeseneeas 69
B AL P LA E oottt ettt ettt ettt ettt ettt r ettt en et 70
B2 00 SHRT P LA oottt ettt et et et et ettt e s e et et et e et e e et et et et et et n st e et et et et re et r et et enenen e 70
B A2 TR AT B L oottt ettt ettt ettt ettt ettt n ettt 70
S AR e e A 11 OO 71
ZE A-22 ESDAART IR AR vttt e ettt e ettt ettt ettt e et e ettt et et et ettt ee et ettt 71
B A 2B EMISE e oottt ettt ettt ettt ettt ettt r ettt en et 71
B A2 B S oottt ettt ettt ettt ettt et en et 72
B A2 OB S T oottt ettt ettt ettt ettt ettt n et e ettt en et 72
A28 LOIRBIAE TTZRW) oottt ettt ettt ettt ettt ettt ettt ettt ettt 73
BB A2 B L R TE D) ettt ettt ettt ettt ettt ettt ettt ettt ettt e et 73
B A28 BN AT TIEETED oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 73
B2 A-20 N R ST G T oottt ettt ettt ettt ettt a et e e et ettt s et e et et et et ettt e e ettt ettt ettt ee e eeeeas 75
2 8230 SHRTIMIEFPED oottt ettt et et et ettt e e s e et ettt e e e ee et et et ettt e e et e e et et ettt ee et eses et esee e eeeeneeeas 76
2% 4-31 SHRTIMIF BB AR I T RZD oottt et e et et et e et erene et es et et enese et ere e et ereneesereee st eneeeesereneas 76
# 4-32 SHRTIMX AN FE 122 107Kt ) B (IR EE B AL ERM) oo 77
# 4-33 SHRTIMA B HAE 12 10046 H W BL(FIEBEIRD) oo 77
FE A-34 SHRTIMIT ZHI NI EE D oottt ettt ettt e e et e e et ee e s et ee e e e e ee e e et es e e e e s eeeeeeeeeeneees 77
T2 235 ATIIMLI2IBAFPED oottt ettt ettt ettt a s e ettt et e e et et et et et e et e e et et ettt et et et et et e e e eeeeas 77
2 4236 GTIMLI2IBIAISIBITHEETED ..ottt ettt et ettt ettt e et et et ettt a et e e et et et ettt et et et et et ee e eeeeeeeens 78
2 4237 GTIMBIO LOBFTED Lottt ettt ettt et et ettt e et a e e e e et et ettt e eeee et et et ettt e e e et e e et et et et e ee et et es et et ee e eeeeeeeens 78
T2 =B LPTIMLI2ZEEYED. oottt ettt et ettt ettt a et e e et et ettt aee et et et ettt e et e e et et et ettt e et et es et ee et e eeeeneeens 78
F 4-39IWDG et KA/ BUZALIF ] (LS =32 KHZ) oot 79
# 4-40 WWDGH KA /N E AL TH] (PCLKL = 120MHZ) ..o 79
G A-AL PCTETTERTED oottt ettt ettt ettt e ettt ettt et ettt ettt ettt ettt en et 80
ZE A-A2 SPUEFPED oottt ettt ettt ettt ettt ettt ettt ettt ettt e et n et en et 81
ZE A-AB 12SHETED oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 83
o BB XOPIE SDRAE T T I oottt ettt ettt e ettt e ettt e e et e e et en et et et et et e et eeen et en e et er e 84
2 4-45 XSPITEDDREETZR T FEIEFYE oottt ettt ettt ettt n et n s e s en s s eeneees 85
2 4-86 XSPITERXDSHE T T HIEETE .ottt ettt ettt ettt en et n s s s eenees 85
% 4-47 FbAE R E FISRAM/PSRAM/NORIEZEEVEIT W@ et 87
47117
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% 4-48 FBAE MR E FISRAM/PSRAM/NOREGEEVEIT W@ oot 88
% 4-49 AT FHIIPSRAM/NORIZIEVEIT WD oottt ettt ettt s et en e 89
% 4-50 5 LT FHIIPSRAM/NOR B HEAEIT FEW® oottt ettt r ettt en e 90
% 4-51 [EAERZE S FINOR/PSRAMIEET M@ oottt ettt ettt s et ee et st eeereens 92
2 4-52 [ AEE FHIPSRAMB I D@ ettt ettt et ettt et e ettt e et en et en et s et en et 93
2 4-53 [A12 H FHINOR/PSRAMIEEZIT TG oottt et e ettt s ettt e et ettt et s et et e eeteneens 94
o 4-54 [F1  FHPSRAME I TG oottt ettt ettt ettt ettt s et et e ee s et e et e et ee s et en e et ereens 95
22 4-55 NAND R AT S B BRI IT FE AT TED oottt ettt et et et e et ee e n e 97
ZZ A-56 USBESIE BT THD oot e e ee st e e e s et e s e e e et e esee e e ees e et es et es e eees e e e en e et en e et e e eee s eeee e e enenens 97
BB AT S B S L i AT T oottt et e ettt ettt et et e ettt e ettt ettt ettt eeen e 98
BB A58 U S B T L T oottt ettt ettt ettt ettt eeen e 98
B2 BB A C T oottt ettt ettt ettt et ettt et ettt et et ettt enen e 99
ZE A-B0 ADCIRREITTHIM oot e oottt ettt e et e e et e et et etee et et e et es e et et e et en et ee et n ettt 99
2 4-61 ADCHEE — JRIBRAITIRIRZEAED@ @) oottt ettt n et en e 100
2 482 DAC LIMSP S T oo ettt ettt ettt ettt ettt ettt n ettt et 102
2 8-B3 DAC LEIMSP ST .ottt ettt et ettt e et et ettt ettt n ettt ettt en e 103
BB B-Bh T B T oo ettt ettt e ettt ettt ettt e ettt 104
2 4-65 TR AEI 2 RS B AT TR YED oottt ettt ettt 104
2 4-66 TG AEI 2 TR R ZE TR YED oottt ettt ettt 105
B A-BT HLIE B BT RREFNED oottt ettt ettt ettt et n et en e 106
B B8 T T A B B e oo ettt e ettt ettt ettt ettt 106
2 T-LINB2HAT A B AT B S B oottt ettt ettt ettt e e e et et et ettt e e e et et et ettt e ee s et et ee et e e e eneens 114
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K H ok
B -1 NB2HATA B HIURE ] oottt ettt et e et e e et et e e et et e e et e et s e et e e ees s et et e atennes 8
L 2-1 FF B BT Bl oottt e ettt e ettt ettt ettt ettt n et et ettt et et eeen e 12
BEL 2-2 B AIIARE <ottt t ettt ettt et et e et ettt et ettt ettt e et et et ettt ettt e ettt s et et en e r e enaens 14
PE 3L UQFNABE | HIZI A .ottt sttt s st s st s s s et nsassnsanaesenaanees 33
BE] B2 LQEPAB T I AN AT vttt ettt e et e ettt 34
BE] 3-8 LQEPBA T AN AT vttt e ettt e ettt e ettt 35
BE B LQFPBO G BHIZI AT vt teeee ettt ettt s et s s s et s et n s n st s s e s s ena e een s 36
B 3-5 LQFPLOOG FHIZI I .ottt sttt ettt s et s ettt n et 37
BE] 3-8 LQEPL28 G| T3 A0 .ottt ettt n e 38
Ao IR A7 T 2L oottt ettt ettt ettt ettt 55
I 1 L N ) TP 56
A3 B T oottt ettt ettt ettt ettt ettt ettt 57
W T == <P 58
A5 A B I B U5 S TR T B oottt ettt ettt ettt ettt ettt ettt en ettt ettt et en et 66
A-6 A AT I A UE I BT I FT B oottt ettt ettt n ettt e et ettt 67
A-7 A5 FHBMHZEB A T TR I FH oottt ettt ettt ettt ettt etee et ettt e e et et en e e et en e et et ee et et er e et en e ee e 67
B 4-8 8 FH32.768KH TR FT BT N FH oot e ettt et et e et e s et et e e e e ee et es et st e e e e et et et en s e eneenenas 68
B 4-9 B NI HE BT THETE TE S oottt ettt e et s ettt et e et et es et st ee st e et st en e et en e neereens 74
BEL 410 ABBIITEIR ..ottt e et e et e ettt e ettt et et et et et e e ettt et ettt n et n et 75
B AL U IN R S T A oottt e ettt et e et e et ee et ee e et et e et en e et e et es e et en e e ee e 75
B 4-12 PCIR B AT I TR FLIE W oo ettt ettt es et et et et e e et et et e e e e e et eeen s e e enenas 80
B 4-13 SPIBTF B — MIBEZCHICLIKPHASO .....oveeeeeeee ettt et et e et et se et e s et e s ee e eesees s eseeeseerneeneens 81
B 4-14 SPIBTFFE B — MABEZCHICLIKPHASLIO oottt ettt s et s e s et eseees e neeneens 82
B 4-15 SPUFFFE I — FEAEIRW ottt ettt n ettt 82
B 4-16 12S PAFE IR 5 B KT T D <ottt 83
B 4-17 12S RIS 7 B KT T D 1ottt 84
BBl 4-18 XS PIZE SDRAE TR TR I o oottt et ettt et e ettt e e e e et et et et en e e eees e e et et et e e e e en et eeeneneeeneeneens 84
BE] 4-19 XSPIZE D DRI I T I 5 oottt ettt et ettt et et et e e et eees et es et et e e e e es et esee s e neeneeas 85
] 4-20 XSPIZERX DS IR TR I oottt ettt ettt e e e e et et et et en e e s eseees et et et e e e es et eseeeneeneeeeens 86
Kl 4-21 PR R E FHEFISRAM/PSRAM/NORIEFEEVEILTE ..o 87
4-22 7B AR R E A ISRAM/PSRAM/NOR G HEVETE T ..o s 88
4-23 535 B FHPSRAM/NORIEZEETETE T oot eee ettt e et n et s et n et n e en s 89
K 4-24 T35 R FIPSRAM/NOR B HEAETE I .ottt 90
K] 4-25 [ 25 JE S FINORIPSRAMIZIT FF < oottt ee e 91
K] 4-26 [ JE I FIPSRAM B F oottt ettt e et ees et ee et e e eee s e e een et eeeeee 92
B 4-27 )22 5 FHINORIPSRAMIEZIT JF oottt eet ettt ettt ettt et et ettt te e et et ettt e s et et et et et e e e e eeee et et e eeaeen 93
B 4-28 [A] 22 L FHPSRAMEB I T oottt e ettt ettt ettt ee et et et et et et ee s e e et et ettt n et et et et et e e ea e eeee et et e eenees 94
] 4-29 NANDAZ I B AR VE VT oottt ettt ee et ee s en e 96
] 4-30 NANDIZ IS B EEVETRTE oottt ettt ee et ee et e et 96
] 4-31 NANDFE 1] 24 1E 0 AE G A T I IRVE VT oottt ettt 96
B 4-32 NANDYZ ] 28 7E T8 FHAEME 23 T I B VBT TE oottt ettt ettt ettt ettt ee e 97
K 4-33 USBIN s HRAE S5 LT FAT T BRI TEITE S oot 98
Y D Y0 7= = L PP 100
] 4-35 A3 FHADCHLL FITETE ] ..ottt ettt n e 101
PE 51 UQFNABETZE ST oottt sttt sttt n et n et eenen 107
] 5-2 UQFNABEFEEIEILTEILD ..ottt sttt 107
PE 5-2 LQFPABET L FUSE <.ttt sttt sttt n et 108
] 5-1 LQFPASEIEMEIE T INW oottt 108
BE 5-3 LQFPBAETEE FUSE L.ttt ettt n et 109
B 5-1 LQFPBAEI I IE T INW oottt 109
BE 54 LQFPBOETE JUSE <.ttt ettt 110
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N32HA474 251 fdz ) 57 5 5% F 32 ARM  Cortex®-MAFP K%, S BKS [ 1% SUS S MDSPIE 4, fm LAE
FA200MHz, % 51A512KB % A 7UFlash, 192KB SRAM(f#532KB CCM SRAM) + 4KB Backup SRAM,
£E N4/ 12bit 4.7Msps ADC. 8/M12bit DAC. 41PGA. 741-COMP, 4£/USB FS Device. U(S)ART. 12C.
SPI. CAN-FDZEIREfEHI, SCREXSPIFEAAMERE I, SCRFI2STEAFE I, IR e 2%, K2 m
PERT AR A ER A AT (RIIFEE R A4S, SCRECordicFIFMAC, P4 B3 00 B2 hs 44 ik 5] 2,
Y FFAES/TDES. SHA. SM3. SM4. MD55%, SZHFTRNGHFENIE K %5, SZEFCRC16/32.

N32H474 & 5|7 il g TAFE T-40CE+105T/A25THIREEEH, AtHHE1.8VE3.6V, At ZFIFEf

e

B 11450 TR E S ZRHE .

1-1 N32H474 R 5HEE

] TS ooooo oo |
| TPIU :
|
| SWAITAG |
ICode | |
< a
Flash < ™| Cortex-Marp :
DCode :
EFC < > < -> Fmax:200MHz |
SBus | Core|
iCache |<—> < > ETM/ITM |
i NVIC 1
SRAML : FPU :
| |
L M U M M R i)
SRAM3 T DMA
(CCM SRAM) S DMA1
o
o
% | — DMA2
XSPI =
X —
S«
=
A A
2 " FMAC
z gl
< 1
GPIOA/B/CIDIE/FIGH | gy
ADC1/2/3/4 >
DAC5/6 — g <
A
[ s Je—> g AT
qk
> > 2

AFIO

EXTI PGAL1/2/3/4

USART1/4 COMP1/2/3/
4/5/6/7
SPI4/5/6

Wi

WWDG

LPTIM1/2

BTIM1&2

mn
|

GTIM8/9/10

APB2 Max:180MHz

SPI1

UART6/7

i

DAC1/2

DAC3/4

USB2.0FS

i

IWDG

RTC

GTIM1/2/3/
4/5/6/7

12C1/2/3/4

USART2/3

Max:180MHz

UARTS5/8

SPI12/12S2

APB1

i

SPI3/12S3

CANFD
1/2/3

UCDR
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EIREK

1.1 84—%

% 1-1 N32H474 R 5% 5 HLE

B3 NpccuTe | meclzn | Nemecun | NememielTe | Neavels | Siecle
N32H474VELT7-W
TAEFE 1.8~3.6V/-40~105°C /125°C
CPUJi ARM Cortex-M4F @200MHz, 250DMIPS
Flash% & (KB) 256 512 256 512 256 512 256 512 256 512 256 512
Total General SRAM 112 160 112 160 112 160 112 160 112 160 112 160
SRAM CCM SRAM® 32
(KB) Backup SRAM 4
SHRTIM 1*16bit@ 1*16bit
ATIM 3*16bit 3*16bit
L L i
BTIM 2*32bit
JE B 2% -
LPTIM 2*16bit
SysTick timer 1
WWDG 1*14bit
IWDG 1*12bit
RTC Yes
SPI/12S 52 6/2
12C 4
JEH USART 4
UART 4
USB FS Device Yes
9/117
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FDCAN 3
XSPI Yes® Yes
TEABANYT
FEMC No Yes® Yes
GPIO 42 38 52 66 86 107
WKUP Pins 3 3 4 4 5 5
DMA 2
Number of channels 16Channel
12bit ADC 4 4 4 4 4 4
Number of channels 21Channel 20Channel 26Channel 38Channel 45Channel 51Channel
12bit DAC 8
Number of channels 8 (4 External/Internal + 4 Internal)
PGA 4
COMP 7
VREFBUF Yes
BIERF DES/3DES. AES. SHA1/SHA224/SHA256. SM3. SM4. MD5. CRC16/CRC32
TRNG Yes
Cordic Yes
FMAC Yes
GA R EERY (RDP/WRP) | FFAEINE . 7 XARY . 25 3)
EE B UQFN48 LQFP48 LQFP64 LQFP80 LQFP100 LQFP128
f(::CM SRAM FHIZR I SRAM, HI /A LAEEE Y CCM SRAM
2.UQFN48 Fll LQFP48 Wit 2/, SHRTIM {X3CHF A~D 4 MERT H8
3.XSPI A 3HF 8 i
4. FMEC X 3¢ Rt bl 42 A0 85 2 2 53
10/117
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EIREK

2 IheEEMifr
2.1 bE BN

N32H474 255 ARM Cortex™-MAFANEE 2, T HRHF mis BEACEEH.5T (FPU) « DSPAIFEATUHEFE 4, Hefit
250DMIPSHIfIL S ERE » [RI FE 25 5 Ab R RE /) 5 Cortex-M R A ERE3 AR ThFE, ARAAR 2 T8 1
el A, FROH B AE S R AR T H S TR N .

ARM Cortex™-MA4F 327} & 115 & HE AL PLES BA L7 IO AR 0%

2.2 1R AR

N32H474 R 5 ZAF B E IR A NS NAE (Flash) f7fif#s . IR AINSRAM, T B - i 2 bk s .
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O0XE010_0000 - OXFFFF_FFFF

Reserved

0xEOOF_F000 - OxEOOF_FFFF

ROM Table

0xE004_2000 - OXEOOF_EFFF

External PPB

O0XEQ04_1000 - 0XE004_1FFF

ETM

Vendor Specific 511MB

0xE004_0000 - 0xE004_OFFF

TPIU

Private Peripheral - External 768KB

0xE000_F000 - OxE003_FFFF

Reserved

Private Peripheral - Internal 256KB

0xE000_E000 - 0xE000_EFFF|

NVIC

0xE000_3000 - OxEO00_DFFF

Reserved

0XEO00_2000 - OXEO00_2FFF

FPB

0xE000_1000 - 0xE000_1FFF

DWT

0xE000_0000 - 0xE000_OFFF

IT™

0xA000_3000 - OXDFFF_FFFH

Reserved

0xA000_2000 - 0xA000_2FFF

FEMC Register

0xA000_1000 - 0xAQ000_1FFF|

XSPI Register

0xA000_0000 - 0xA000_OFFF

Reserved

0x9000_0000 - OX9FFF_FFFF

XSPI Bank

Extended register 1GB

0x8000_0000 - OX8FFF_FFFF

FEMC Bank3 NAND2

0x7000_0000 - OX7FFF_FFFF

FEMC Bank2 NAND1

0x6C00_0000 - OX6FFF_FFFF

FEMC Bank1 NOR/PSRAM4

0x6800_0000 - OX6BFF_FFFF

FEMC Bank1 NOR/PSRAM3

0x6400_0000 - Ox67FF_FFFF

FEMC Bank1 NOR/PSRAM2

0x6000_0000 - Ox63FF_FFFF

FEMC Bank1 NOR/PSRAM1

0x4400_0000 - OXSFFF_FFFF

Reserved

0x42C2_0000 - Ox43FF_FFFF

Reserved(bit-band Alias)

0x4200_0000 - 0x42C1_FFFF

Peripheral Alias(bit-band Alias)

0x4010_0000 - Ox41FF_FFFF

Reserved

0x4006_1000 - 0x400F_FFFF

Reserved(bit-band Region)

0x4000_0000 - 0x4006_OFFF

AHB/APBL/APB2(bit-band Region)

Extended Device 1GB

0x2400_0000 - OX3FFF_FFFF

Reserved

0x2260_0000 - 0x23FF_FFFF
0x2200_0000 - 0x225F_FFFF
0x2003_0000 - 0x21FF_FFFF

Reserved(bit-band Alias)
SRAM/CCM Alias(bit-band Alias)
Reserved

0x2002_8000 - 0x2002_FFFF

CCM(bit-band Region)

0x2001_8000 - 0x2002_7FFF
0x2000_0000 - 0x2001_7FFF

SRAM2(bit-band Region
SRAM((bit-band Region)

Peripheral 0.5GB

OXIFFF_EO1A - OXIFFF_FFFF|

Reserved

Ox1FFF_EO00 - Ox1FFF_E019

OptionBytes

OXIFFF_4000 - OX1FFF_DFFF|

Reserved

O0x1FFF_0000 - Ox1FFF_3FFF

SystemMemory

0x1002_3000 - Ox1FFE_FFFF

Reserved

SRAM 0.5GB

0x1000_0000 - 0x1002_FFFF

Aliased to SRAM1/SRAM2/CCM

0x0808_0000 - OXOFFF_FFFF

Reserved

0x0800_0000 - 0x0807_FFFF

Main FLASH

0x0008_0000 - Ox07FF_FFFF

0x0000_0000 - 0x0007_FFFF

Aliased to XSPI/FEMC
Aliased to Flash/SystemMemory/SRAM1/
SRAM2/CCM/XSPI/FEMC

CODE 0.5GB

Reserved

0x4006_0000 - 0x4006_OFFF

Reserved

0x4005_1000 - 0x4005_FFFF

Reserved

0x4004_1000 - 0x4005_OFFF

Reserved

0x4004_0000 - 0x4004_OFFF

Reserved

0x4003_2C00 - 0x4003_FFFF

ATIM3

0x4003_2800 - 0x4003_2BFF

ATIM2

0x4003_2400 - 0x4003_27FF

ATIM1

0x4003_2000 - 0x4003_23FF

Reserved

0x4003_1000 - 0x4003_1FFF

SHRTIM

0x4003_0000 - 0x4003_OFFF

Reserved

0x4002_E000 - 0x4002_FFFF

GPIOH

0x4002_DCO0 - 0x4002_DFFF

GPIOG

0x4002_D800 - 0x4002_DBFF

GPIOF

0x4002_D400 - 0x4002_D7FF

GPIOE

0x4002_D000 - 0x4002_D3FF

GPIOD

0x4002_CC00 - 0x4002_CFFF

GPIOC

0x4002_C800 - 0x4002_CBFF

GPIOB

0x4002_C400 - 0x4002_C7FF

0x4002_C000 - 0x4002_C3FF

0x4002_BCO0 - 0x4002_BFFF

0x4002_B800 - 0x4002_BBFF

0x4002_BA400 - 0x4002_B7FF

0x4002_B000 - 0x4002_B3FF

0x4002_ACO00 - 0x4002_AFFF

0x4002_A800 - Ox5FFF_ABFF

SAC SRAM 512B*2

0x4002_A400 - 0x4002_AT7FF

SAC

0x4002_A000 - 0x4002_A3FF

Reserved

0x4002_7000 - 0x4002_9FFF

Reserved

0x4002_5000 - 0x4002_6FFF

SMPU

0x4002_4C00 - 0x4002_4FFF

Reserved

0x4002_4000 - 0x4002_4BFF

BKP_SRAM

0x4002_3000 - 0x4002_3FFF

Reserved

0x4002_2800 - 0x4002_2FFF

CORDIC

0x4002_2400 - 0x4002_27FF

AHB

FLASH

0x4002_2000 - 0x4002_23FF

FMAC

0x4002_1C00 - 0x4002_1FFF

CRC

0x4002_1800 - 0x4002_1BFF

Reserved

0x4002_1400 - 0x4002_17FF

RCC

0x4002_1000 - 0x4002_13FF

Reserved

0x4002_0C00 - 0x4002_OFFF

0x4002_0800 - 0x4002_0BFF

0x4002_0400 - 0x4002_07FF

0x4002_0000 - 0x4002_03FF

Reserved

0x4001_4000 - 0x4001_FFFF

PGA

0x4001_3C00 - 0x4001_4FFF

COMP

0x4001_3800 - 0x4001_3BFF

SP16

0x4001_3400 - 0x4001_37FF

SPIS

0x4001_3000 - 0x4001_33FF

SPI4

0x4001_2C00 - 0x4001_2FFF

USART4

0x4001_2800 - 0x4001_2BFF

0x4001_2400 - 0x4001_27FF

0x4001_2000 - 0x4001_23FF

0x4001_1C00 - 0x4001_1FFF

APB2

0x4001_1800 - 0x4001_1BFF

0x4001_1400 - 0x4001_17FF

0x4001_1000 - 0x4001_13FF

0x4001_0C00 - 0x4001_OFFF

0x4001_0800 - 0x4001_OBFF

0x4001_0400 - 0x4001_O7FF

Reserved

0x4001_0000 - 0x4001_O3FF

Reserved

0x4000_8800 - 0x4000_FFFF

Reserved

0x4000_8400 - 0x4000_87FF

DAC3/4

0x4000_8000 - 0x4000_83FF

DAC1/2

0x4000_7C00 - 0x4000_7FFF

12C4

0x4000_7800 - 0x4000_FFFF

12C3

0x4000_7400 - 0x4000_77FF

LPTIM2

0x4000_7000 - 0x4000_73FF

LPTIM1

0x4000_6C00 - 0x4000_6FFF

UARTS

0x4000_6800 - 0x4000_6BFF

GTIM7

0x4000_6400 - 0x4000_67FF

GTIM6

0x4000_6000 - 0x4000_63FF

GTIMS5

0x4000_5C00 - 0x4000_SFFF

CANFD3

0x4000_5800 - 0x4000_5BFF

CANFD2

0x4000_5400 - 0x4000_57FF

CANFD1

0x4000_5000 - 0x4000_S53FF

USB SRAM 512B

0x4000_4C00 - 0x4000_4FFF

USB Register

0x4000_4800 - 0x4000_4BFF

UCDR

0x4000_4400 - 0x4000_47FF

BTIM2

0x4000_4000 - 0x4000_43FF

APB1

BTIM1

0x4000_3C00 - 0x4000_3FFF

GTIM4

0x4000_3800 - 0x4000_3BFF

GTIM3

0x4000_3400 - 0x4000_37FF

GTIM2

0x4000_3000 - 0x4000_33FF

GTIM1

0x4000_2C00 - 0x4000_2FFF

SP13/12S3

0x4000_2800 - 0x4000_2BFF

SPI12/1252

0x4000_2400 - 0x4000_27FF

12C2

0x4000_2000 - 0x4000_23FF

0x4000_1C00 - 0x4000_1FFF

0x4000_1800 - 0x4000_1BFF

0x4000_1400 - 0x4000_17FF

0x4000_1000 - 0x4000_13FF

0x4000_0C00 - 0x4000_OFFF

0x4000_0800 - 0x4000_OBFF

0x4000_0400 - 0x4000_07FF

0x4000_0000 - 0x4000_03FF

2.2.1 RARNFRERR
FrEERN 256KFI512KF T HR A INAFE (FLASH) , H TR0 7 A, Ui Ti K /N8Kbyte, SCRFTTHERR
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EREAK
WFE T EFUE TR,

SRR, BN, S SRS IR TR .
THF PSR EH, B2 NN K, AR 2 AT 7 R CTHATARED) .
2.2.2 AT SRAM

F N Z ik 192KB ) SRAM(fL45 160KB /T SRAM F1 32KB CCM SRAM)#I1 4KB Backup SRAM, H
S

160KB i# F§ SRAM, A B,
32KB CCM SRAM, | HIERA Al SRAM, AIHECE A CCM SRASM, 7#F ECC.

4KB BKP SRAM % &, C#F ECC, 7£ VBAT #1 Standby A5 2 2 il & R 5, HoAh TAE# X (Run/Sleep/Stop0)
K T DA IE W PR

2.2.3 BREKEBXHBrEHZNVIC)
TR

110 A~A] Rk WrdsE (A 16 4 Cortex-M4 [HIKTIZRD .
16 M gRFE IR eSS (R T 4 frh ik e g

AR AT R 1 S 5 1 e T Ah 3

FL YR A

B RGP A ARSI

REFE P WHZEHIEE (NVIC) MALEE S5 S #ANE, R DASEHURAE R ) i AL BRI o b Ak 24 1 2
T R 1] R s 1 4 PR LA A S S P IR

2.3 S8 AP T B R 4% (EXTN)

A ER PTG 30 AN A WS A e (R A DN PR R S N AT DU T M Bk e
BN, DLL BTG BRI ECE XOAHT 3 Fid s AR SER, B nl IO ik HEE S A SRS
WELRHBAER, LB AEHGE R A7 A0 NAL S U3RAE, HER s,

24P RS

FRAE 2 PP eh s AR Pk, AFE N I RC IR HSI (8MHZ) , P33 I & LSI (32KHz) , AR
HI 4 HSE (AMHz~32MHz) , AMEBAKER 2 LSE (32.768KHz) .

RSB oRYE T HSI. HSE. PLL. SHRTPLL. SEAKSPH#E HSI B 2h g BRIA K E N R Gt 88, BEJSH ]
PLEFRAMT A R ThREN HSE I8l G 2 SAMH I BR300, e, RE0K A shih )2
HSI, WA RE T R, BT DARR ISR AH B 1 R T o

LTS HiEe P T B AHB 51 | 5 APB(APB2) A{I#E APB(APB1)[X 2k . AHB 1] fi% =i 4 % f& 200MHz,
APB2 i Ei i 2 180MHz, APB1 K =% A 180MHz.
SN BB

137117 A AR AR 5 Nations Technologies Inc.
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K& 2-2 Wb

Legend:
T " HSE 250MHz MAX
HSE_— }—!lgh speed_external clock _sngnal | *(CLKF/16384)/(CLKR +1)/4 SHRTPLL to SHRTIM
HSI = High-speed internal clock signal Hsi
LSE = Low-speed external clock signal SHRTPLLSRC
LSI = Low-speed internal clock signal HSE TRNGIMPRES
HSI 12/41--+132
TRNG1MSEL
HSE ADCIMPRES
% 72)m132 b—» ADC1/2/3/4_CLK 1M
HSI
ADCIMSEL
FLASH_CLK to
Flash programming
RNGCPRES
111213/41---13 RNGC_CLK
USBHS_240M ADCOTGPLLPRES
T fAf2l-n2 ADC1/2/3/4_CLK
ADCOTG
PLLSEL
CKMOD
TRACEPRES
s A TRACE_CLK
FCLK
PLLHSI SCLKSW
PRES PLLINP PLLOUT HCLK HCLK CPU AHB BUS
RES PLLMULFCT  PRES 200MHz I SysTick
SyscLk | | (AHB [MAX = VeTie
200MA Prescaler ————
z HCLKPRES
osc_out Hfrse osc MAx | 21512 HCLK to SAC
OSC_IN 4~32MHz AR
PLLSEL || Pg:cBaller 180MHz MAX PCLK1 to
HSE 11/2/4/8/16 APBL1 peripherals
GTIM1/2/3/4/5/6/7_CLK
0SC32_0UT LSEOSC| Lsg If(APBL1 Prescaler = 1) x1 BTIML2 CLK
RTC_CLK else x2 —
0SC32_IN 32.768KHz LsI LPTIM1/2_CLK
APB2
RTCSEL L | Pprescaler 180MHz MAX PCLK2 to
LSIRC APB2 peripheral
K IWDG_CLK 172141816 periphera’s
If(APB2 Prescaler = 1) x1
else x2
HSI LPTIM1/2_CLK
HSE SYSCLK GTIM8/9/10_CLK
LPTIM_CLK:
(PCLK1)
LPTIM1/2SEL GTIMCLKSEL
HCLK
SYSCLK ATIM1/2/3_CLK
ATIMCLKSEL
12S2/3_CLK USBHSSEL
12S2/3_CLKIN C —* USBHS_240M
HSE USBHS N
12S2/3SEL PLL
T USBHS_48M
USBPLLSEL UCDRH USBFS_CLK(48M)
SHRTPLL: USBPLLPRES
PLL /1/12/3.../115 USBPLL_DIVCLK
USBFSSEL
-
C H3e SHRTPLL —[FDCANPLLPRES
MCO2 [ 1121
— Lsi
L FDCANPLLPRES
LSE PLL PLL 23015 FDCAN_CLK
MCO2 PLL MCOPRES
12/3/41..15 SHRTPLL Hee
E 'S_‘\gISCLK USBHS_240M
L HSE MCOPLLSEL FDCANSEL
mcol [J
— LSI
— LSE
MCO1

2.5 B BE

ERGEZN, ] LUEIEBOOTO S| AN I 15 515 boot it B Kk #E1E S AL G I E B
B E R 2E(Main Flash) 53, 45 Main Flash § bank (0x0800_0000) #1j5 bank (0x0804 0000)

JA )
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BRI
B RGN RE(System Memory) J2 5]

m AN E SRAM JHZ)
Ja s INE AL (Bootloaden) {7/l T R G fF fil s, Al LLdIt USARTL Al USB 2 1%} FLASH Memory #4174

o

LA L L B RCC_BOOTREMAP.REMAPSEL[2:0]#E47 403 0 5 Hbhil: 25 ik 5«
B\ xSPI #MEBAF i & remap J5 3]

B\ FEMC ZMER A7 fifi 2% remap )5 5))

2.6 TR

AANHNE YR : VDD VDDA, VREF. VBAT. H VDD A i, T84 Ati R4, I4h R4t H; VDDA
RN, FEEAGAME bR VREFSABSMIR IS R, DURILTE & ks . VBATIER
R, e IR A

SAN LR X g, i A oS FL YR 45 AN R] A P XA

® Vpplf: HJEVEMEN 1.8V~3.6V, FE N MR. Kif4 GPIO. HSE. HSI. PLL. POR/PDR. BOR.
PVD. USBPHY fit,

® Vopnald: HIEJLHE AN 1.8V~3.6V, EZ N ADC, DAC, COMP. PGA. VREFBUF. TS %:{itHi.
® VppekiK: HLEJEE N 1.8V~3.6V, FE A WKUP 5|, NRST. PC13/14/15. LSE. LSI &ftH .

® Voppl®: HEN 1.1V 86 0.9V, FZ KN CPU. AHB. APB. SRAM. FLASH. RCC. TRNG Fl A4
AN AL E

® Vpppek i: HLE N 0.9V 5 0.8V, E% kN PWR. Backup SRAM(4KB). RTC. LPTIM. WKUP 5|l
NRST. PC13/14/15. %4 IOM. IWDG #1 RCC_BDCTRL 2717 23 i,

2.7 8465

PR T I A2 7 (POR) R Hi 52 (57 (PDR) HL B , 343 HL B b T T RS (1T 2 26 (B 1.8V
BT 0E s Vool T B2 M (Veorpor) i, BEEET ST ARAS, TSR PR AN 52 7 B4

2.8 A] 4 A2 B 1 00 2%

WHE— N gmfe R RN (PVD), & BAVoo/Vooafit B35 B{EVevo ELE 24 Vool T80 5 T RE Vevolit
e, TR Al AR S (E R .. PVDIREF EENFEF S « KT Veorror M Vevo HIEH S %
# 4-6.

2.9 R ThFER

N32H474 SR DY R R D) HER

M SLEEP#Z

FESLEEPHE F, RACPUEIL, AT AMBAL T TARIRA I vl 78 & A v Wi/ =4 i i IECPU
B STOPO(

STOPO# 3 T Cortex -MAFIE JEHEIRIE X, £ESRAMAIZ- /728 W AN E J M T, STOPORE R AT LLIA B 5
R REVFE. TESTOPOREIN T, = FEYEIR A KER 4 &0 5< 4, #HlanPLL. HSI. HSE.

M. ] DUE AT A B REXTIRE 5388 A MSTOPORE A i i, EXTIME 5 1] LR AN 16 MNEXTIE 5
(/O3>  PVDRIfIH . RTCHeiE. RTCH&HEE,

B STANDBY#F

FESTANDBY 3 7T LUK 2] 5 IR FY LIV FEIR S o PN R P LR R s 83 5 AT, PLLS HSIFIRCHR ¥ & ATHSE
157117 A AR AR 5 Nations Technologies Inc.
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ERRAK
AR B OGP HEASTANDBY REUfE, Kl S Eas N A ER, KM a8 N SRR
backup SRAMA[IELREE, &8 i k) T4 .

Mefid: NRST_LIAMNEELAE S IWDGE AL, WKUPH| JHI A% . RTCHERE sk RTCIF R4, LPTIMME: S
4,

B VBATHIZ

AR, HE Vpp BiHN, #% Az N VBAT #. £ VBAT T, %7 NRST. WKUP,
PC13_TAMPER. PCl4. PC15 z4b, KZE 10 5| kT PHARES .

mafE. VDD FF )5

2.10 BHEFMBFI(DMA)

DMAFZ 1| 2% s 1] L5 ) 0~ MAL: Flash. Sraml. Sram2. CCM Sram3. FEMC. XSPl. CRC.

FMAC. CORDIC. APB1. APB2. SHRTIM. ATIM. ADC. DAC.

DMAZFE | 2% H CPU il LARAT IR 2 H B PR SR #2230 . BCE SERaE, Jo CPUT-TIl B v] £ 4 i i -
tE, ATRURBE S CPUF - Hofth 1 S84 AT 45 815 48 Ak RS ThAE

S AW ANDMA (DMAL. DMA2) Fthilde, FF1DMAE s8N Bl .. M2 HEEH T RS kA
AN Z MM NAF VT TG R . P g 45 1A [RI DMATEE 1L e 2%

FERFEW T

B 16 PMAMOZECE ) DMA J@iE: DMAL fl DMA2 %45 8 MliH .

B SCRENAFRINAE . AT RIS EE RIS B A7 = PR 252

W & DMA JEIE SCRFE R SRRk R B Bt , I AR

B &) DMA BIBEE A L A %% (DMA_CHCFGX.PRIOLVL[1:0]47, *FM 4 MESeZk) , T LLH
PUPCE o B A R A S 2 i g — 2P LR R 5] GRIE S DU E S e ) (515K
(RiEE g ED .

Gl =M R SR o N N 6| 2 = A VAT € N Y P A

W RN EIE T E AL A

B RANEEA 3 AMMSLRFE R AT (R, PR AT A LA TR E (h 3 A
HFZREBE -

B A5 MHL: Flash. Sraml. Sram2. CCM Sram3. FEMC. XSPI. CRC. FMAC. CORDIC. APB1.
APB2. SHRTIM. ATIM. ADC. DAC.

B A E AR L (0~65535)
B R RARR, RAEKEREE, "% E 1/2/3/4/5/6/7/8 ¥.t

2.11 SEBTESR(RTC)

RTC 2 —HIESHEATRITH RS, W E P e, nr4@ 4t i TR, 38 B i B e b A0 F S b BT D o
TR R

® SN (RTC) £ — ML) BCD & /it 8

A SRR I A4 ME

T G PR I S e I A

P 32 AL apfede Bt 40 By #F. A B U5 « B (BB

ST 32 AL AT A A AL B A
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ERRK
P 2R R [
P> 32 RL A A AR L E AR BRI . s B fEL AL H OLS) B (BHJD
PINARSL 32 37 A A A B 15 G R ) B I A
By he s BT fe
SHEN BRI —NES RSN BiYR (50 5L 60HZ) RENS HI T ot H DA I
=N FTBC B PR A BB PN AR A
IS Rl fiE
20 N AF A, PTEMRIIARR T ORISR
ZA W R, AR AL WBE B MOEEER g8, IFRIEL AR

RCC Ziffasflife RTC Bl H LR ARFRAE TAEVERIN, RTC fEARMIEE F A5 1E CBHE RUN %
3. SLEEP #:. STOPO #%z. STANDBY fz{A1 VBAT #x)

® RTC AL Fhna iR Y AT LI MCU M FTE K ThFER T el (SLEEP #58, STOPO #:f1 STANDBY
(50

2.12 ERERAE M

N32HA74 SCFFfe % 1 MRS EE N 8%, 3 DR dUEm 5. 10 MEAIER % 2 MEAER 8. 2 METIHE
SERF AR, DKL AMMSTAE TIRGER &% 1A E D T IHGE S 3R 1 RGERE 52 1 4% o

NREE T S BEn 2. A ER 28 A E ) 2 AR IhRE e 2 1) Dk
F 2-1 ENLSSITIRELLE

ERTER TSRO RR TR WA IR/ EGEIE HAMNEH

ik,

ATIM1~3 1647 E 1~655362 [l AT = B AL 4 4
CITA
ik,

GTIM1~7 1647 E 1~655362 [A] AT = B AL 4 e
) _EIR
ik,

GTIM8~10 1647 S 1~65536.2 [A] AT = B AL 4 1
B BT

BTIM1~2 3241 Gl 1~65536.2 [A] AT = AL 0 ¥

LPTIM1~2 1647 EN 1. 2. 4, 8, 16. 32. 64. 128 0 o

2.12. BRI 42 (SHRTIM)

T HERGER SR AT AR R IR 12 HE AR E N ACTE S, B IS I SR A R YR e ) AR G U
Wt 2150, (HWATHT, — RO ) 2 F A W R L o

E I A R I BR A ZEA ] A TR BRSO ST AGE RHE 5 (AT R s A EL e o)
PAS Z R AN AT COniianl sl [ AR R (E ) e, BT AR EA R #EHIE S (PWM. AH
Mo fESE Ton..) , AT 2 KBS e Hedh AN 7 3K

DNSEDUZ AN I g, e N Sk B E R R Th g, JFERBINER ADC Al DAC #eifds. Btob,
ZE N A S HA R B BIRG, BENE AL & Ah sl R, TSI 4 O T

177117 A AR AR 5 Nations Technologies Inc.
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BEREIR
F AR
® Z/ERTHIT

W 125ps pHEER, FrAfm SO e R, ATl B K e R TR B A B R AR BE

B 6 16 fERFIG CRANERNBRICES 1 MMSLHHEEs M 5 Mot (eisaoe 5 THT
ADC fii&) )

W12 R T IER AR AT N e, RERilEE s 32 NEAL B

B P TTE S AIECA 1 B 2 DNITRASLE AR oK, BT 2 D BRI 2T R 4
oK

® ik 10 MAMEREA:, W TARAT E I FT
AT G FE B AN A
10 A FfFH T s b
10 g T T AR A Tk i A
NS A RE T S s ok 2 SUR)
10 MM F A AU BT = GPIO BT =AU L e #
® L IKIEIE IR R P B AN
B 10 MHT ADC #4asifilk (55, ADC filk {55 il AW ST & b 0
B 3 MIT DAC HE#gdimf LS
B 7 N TS S R R
®  EE MY LA
6 K AR N A A8 I DI BATA E I HL G
6 2B N\ AT A L BT B AL LA A
Ve UR AR S ) ¥ %
SHESRARHAT LA L ] 1 R
® £/ SHRTIM S:fln] S54RI Gtk RS
o IRkt
e = S ACIE N
B AR AR
LIS 2 5
o JURMAIEHIES, WIEII AL EE AN R R, SORF 32 AR R
e 8 Mk, HAMMEREZHAE 14 ME
® 7/ DMA ik, mEZHEA 14 N, s RS2 A A7 34
2122 A ERER(BTIM1~2)
AR E I A S —AN324 B B S
F BRI T
B 32 L EBE R LG .
W16 (AR T ES . (ORI E 1 B 65536 Al AT R AED
18/117
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BRI
B A FE/DMA AR

& EHHM
2.12. 3B e 8 (GTIM1~7)

JEFHER 28 (GTIMY/ GTIM2/ GTIM3/ GTIM4/ GTIMS/ GTIM6/ GTIM7) EEH T UL TFI%4: MimAE St
TR MER NS 5 P BK R 78 BE AP A R 4% .

FEARFE R

B 16 M EIBEHII RS, TSR B BRI, LR .

W16 (AT GRAR T AN . (ARG E Dy 1 B 65536 (A AT AR
B GTIMx &% 3 4 AMiliE
W EIE AR PWM St il e, Sk L SR
B HEAERAERTTEAETBI/DMA:
& EHHF
& il RFEIF
L PN EPS
L =
W AEANEE S E
B TR AR NIRRT, DASRIILE I [ D B
B R (ERD) gmfiddss . FTBERIS ATl AT e s 77 hr
W RO T M R AL
W SCRERR LR AR S

2.12.438 FH 2 B 28 (G TIM8~10)

HEER A (GTIM) EEM TR & XA E AT TR DRGSRk 58 BEAT A
4. EAER d H A AN DhRE . SLIX IR D). &M T Rl .

TR LR .

L N R A= PoIE S - o S Q5 1 1 e O T A /SN VA N )
W16 (A mEE T Aids . (P SRAREATICE Ny 1 3 65536 A AE =B
W YR E SR
B GTIMx &% 5/ il
B A NER LR, TR : PWM S, S bess, st . ik
B 1SRRI A E MG S, TR EN SR A S B T 22 R E
B R AR A ET/DMA:
& THEM
& iR FHAF
L R TV HETR
& it
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EREAK
® NEMETHA

W BELX I AT 4 0 T
& X T GTIMx, J8iE 1 CFFtT)ae

RS A B

AR SR BT, ST AR ) 2 i
WIB (FA) Hil0assn: T Bs T s R ARy e o iy fr
BR PR O: I T AT L)

W R M A B 01 o 0
2.12.5F %K E R (ATIM1~3)

R RERER 4 (ATIMXO EZH TN 6 G ST G ISR AE 5 Ak 58 AT A4 4
HPIESE . PO & BA AMM I DIRE . SEXIARIRN 4 ThRe. &R rALE]

TR

16 7 [ 2T et . (AT sEglim Bt g, R, ) R RO
16 FLATmiE T ids . (O PARECATIC & v 1 5] 65536 Z [A] AT = AE)D
CE V=R e

ATIMx &% 9 MiEiE

4 NERIEGEE, TAEBACS: PWM S . frd tess, Sk Bt . f i3k
2 NSRRI R NS 5

IR AR R AR PR A P T /DMA:

SR FF

fiuh A

LD EIN

o b

GIESERSETIPN

W BEX R T S AR A T M

& ST ATIMX, 8 1. 2. 3. 4 3CHrithIhRe

FE IS A ] e i AR

ZA T 3 A EOERAE S, DASEIIE I 25 1 5] 0 sl 12

WE (GER) gmigder: e Ess i Ul et i
BRI O T = A E L

Wl AR A I B B T R A
2.12.6/RTIFEE R 2R(LPTIM1~2)

LPTIMZ —/N B Z NI EHE16A e 2%, & n] DLEITE DR R R EFHZE1T . LPTIMT] BLTEE A
BRI L 84T, T CARE“Iki i E8s . Be4h, LPTIMAT LUK R 48 MR THFER e i,  DIARAK A Th
FESZHLHBIN ThRE” .

FEAFEI R

E B B B E E BN
* 6 6 0 o
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ERRAK
16 hrfa) it e
3bit F540, 8 Fh4rAIAF (1. 2. 4. 8. 16. 32. 64. 128)
EANINEE b
& NEBEERYE: LSE, LSI, HSI, HSE 5i# APB1 4

www.nationstech.com

& SNSRI BRE: GE LPTIM Inputl S A BIFMEI B CTAERG LP kg asisqT, Mkt Eei

jiED)

16 bit B 3% #7745 (LPTIM_ARR)

16 bit tLE A 745 (LPTIM_COMP)

e B fid A T A

] Y R A SRR\ i R

FAT 98 B 0 1) v G AR L R A

A E Rt (PWM)

AT E 10 He

GmAD A A

kO, SCRRR A, BRI CGERZR AR IESD)

2.12.7 R Gu i} 7 2 I} 8% (Systick)
AR B T T SR R, AT 2 AN R R
A TR

L IR R 2

*

24 {0 502

RS
Ry O A2 — T B R G
AR B

2.12.8F | 1/ B H 33 (WDG)

WEMLE T (IWDG) M 1T (WWDG) SE RT3, M3 A iR 3 200 o) & .

e Rl $EE T RGN 2 MR I v .
WILE TR (IWDG)

WA AWDG) BT FES2KHZ IRIE P AR Bt (LSIR Bl BKZh, FESEIEAEIFEMCURIE R
I, ERTT UEAT . X AT DR BE B w2 e o). e RSB T 1 RAE . e mT DLod i = R vk
IR R S S ) R G . IWDGHRGE & 5 255 [ 1IAE LN IR e Z AME Dy S A ST i RE IS AT (HIN e
Hi EE BR A AR R ML IR Y o

2 YR ] 27 25PWR_CTRL2.IWDGRSTENAZ & 1°, IWDGTHE#siA R0, &/ 4: KRG H A (i E
‘0, IWDGEHEEA=EEA)

FEAFEI R

PRATH 12 A i es
RC #R & e $2 7 (it 85, T LA IAE{E SLEEP. STOPO f1 STANDBY #i
A] DAVC T & A7 R T AE e i
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ERRAR
B CYE R EERIAEI 0x000 I, RGTEAL CURENE T& 114D

wHOEH (WWDG)

WA (WWDG) [k APB LI Bh 453 B LA4096 75 1) (), 38 I 7] & 11 (K B B SR AG R s 4T 2 75
S . Rk, WWDGHE A& s e iy, & B W45 R 38T Pe sl 02 U0 032 56 2 A 5 SR F R 5 2
IEHERAEIT AR A R . A WWDGIE I T £ 28 7518 B B 1 37 A7 28 (8 2 B PHT BlWWDG_CTRL.T647748 M0
ZJE, RERGHEN.

TR
B 14 A gk T E S T S
B WWDG G, fELNFEN R RAERN
& EBETHEER I E N T 0x40
& CUBRIE T EEER T E DS AR IO, ER N Ek

W GEAT B R W RE TR B P WA R, 2 o B (A B 0xd0 B & 7 2R M E R I
(WWDG_CFG.EWINT)

213 12C B&EEO

I2C(inter-integrated circuit) s 28 & —F) 2 B A A R 454, B A AR UM 26, RV S 28 SDAFH I 4 A
£LSCL, X PIRZR, FrA 512C LM 1B & AR nf LUB I 12C s 21 b Bl A5 .

12C B2 I E R A HI 2 AR AT 12C a2k, ATA-T MCU FIAMER 12C B4 (38R, 12C 32 LUBEERSZEL T 12C il
bR A SR PR A 3, 4 CRC TR IS DI AE  SCHF SMBUS(R G B 2R) Al PMBuUs (A BELELZE),
AN ESRAEZ EHLIRE, BHIFTE 12C SRRE IR T Bl . 1°C BBt S FE DMA B, 7T
AR CPU [ fiH .

12C B2 1 E B RERGA LR

[ —42% 1 BE A S I 3 LT R SR S BT B

RIFATRLRR] 12C BRI e nd

SR 7 RLAT 10 A7 s AR A R Sk

BN 12C R AT LA b IR S S AE LGS

BN 12C NS A T fE ) 12C HuhEAS I . 45 (b A7 A R Dh g
SCRFARE (B 100kHzZ) BRI (5 5 400kHz) 5 2RI L is+ (B i IMHZ) £ 2
SCRERWTIA R, S AL e R R A

A I RIS 4 Ty R

S HF DMA KR

ALIEFER) PEC (HROCESwRATID A2 BORIR B

Fe 45 SMBus 2.0 il PMBus

B R FIFO Biat

2.14 BEHRPRPWREE(USART)

WD AP WCR S (USART) f&—F X TR AT R 1, SR RP B DS, TRERE, B
81 5 2 R ol i s AT 20 TR A .

USART #:10KE SR R AT E, Wi DMA #HTE40E(S . USART b 507 22 40 8 285/ (5
LIN #5. [F2Pma. e X TlE . Bae k5 0. IrDA SIR ENDEC Zhit. VANAELF 5] ThEE

221117
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BRI
USART F Z4RE IR
B R SRR
B SRR TS
B OERRRAACE, BEP AR AT 15Mbit/s
B C7RF 8 £5EL 16 5L RAE
B 73 8bit 5L 9bit EdE i
B RN T SCR BEE I FIFO
B 7 FF 1bit 56 2bit (=14
W SRR AR AR IR A B A A A
B RS RTS. CTS
B 7 FF DMA WK
B CREAAHEREG: WRMHEAUTES, HENERBRA R, AT A PR 2R S B R AR R e iR
B SRR, SOV R A AR $E I XU [F] 2D AT RS
B U RRESN A 1S07816-3 itk
B CCRRERATOAMMY (DA SIR) Rl S5 eY, 4L IE R S{RIFEM AIZ AT
B HEFLIN B
B R EMEE ARSI B AR MRS R MEREARR . RIS IR
B S EZPRWNER: KEBIET AN CTS iy KIEsE. s S, Bulmi . S .
KOS . LIN ST A . DL A, 22 2% i DX AE A Ao e 7 b i s HH Bl e i el
AR E
EEHER USART1 | USART2 | USART3 | USART4 | UART5 UART6 | UART7 | UARTS
LN Y Y Y Y Y Y Y Y
EZ /(51 Y Y Y Y Y Y Y Y
LIN Y Y Y Y Y Y Y Y
EEZES:N Y Y Y Y N N N N
BRI (W) Y Y Y Y Y Y Y Y
FRERA Y Y Y Y N N N N
IrDA ZLAME Y Y Y Y Y Y Y Y
DMA & R 2 Y Y Y Y Y Y Y Y
AR F AR = Y Y Y Y Y Y Y Y

Y = SCRRZIEE, N = AR

2.15 BAT/MNEEEO/NEEHEL (SPI/I12S)

SPISC VR Fr SANE B LI T A AT U5 UIE S . SPIMT ARG E R AR A 2 B, IF 4k
B B SR LB E I B (SCK) . I T 2R HTE, RG] — XA S 28 W2 B TR b A4, 3030 Hr
T FCRCA 5 »

12S & —Ff [F]20 Hf AT 82 @RI &SR DU R AiiAn e, ELFE CRIE 12S bk, MSB fil LSB 55 4nifE,
DL PCM bR, BAEEM TR, ATCLTAEE MM 2 PR S E/E N F AR, e i m4h
T L B SR AERT B S 5

SPI £ I EEDhREW T
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ERRAR
A LA T [RBPAS

SRR BRI Z A

SCFF 8bit B 16bit A ks =

EHE AL 7] G

T A B A e A 3

I o AR A R R e A A3 7T i
RIEFNWCL AT CRC V5 RS
S FEDMAfL S TR

B BIUKIEFIFO 847

12S $ O ) EZEDhReUn R
BRI AW T R R

W SRR A

W A4 FPE SR DA R KR 12S ARvE. MSB XIS5FAR#E. LSB X5 ARHER PCM FrifE
B EHCRAEAE AL E, YOI 8KHz #| 192KHZz

W RS AR T E

B HEJi1R MSB

B EDMAERTRE

C IS S A D R B

2.16 ZBLEBATIMEED (XSPI)

XSP1J2 F T B0 U/ )\ ZE SPIAM LI (45 1 o ] DATE [R50 A7 B 2R s =0 A .

RFIEAE A (S HIXSPIZFAZ 8 AT T B0 PWAPBLT B AN A7 i S s g bbb 25 (8], R4
W HAN A N A7 A 2 T

FEREA R

WA E 120480 H

B #rSingle SPI/Normal SPI. DUAL SPI. QUAD SPI. Dual-QUAD. OCTAL SPIf =
B 7 ¥fMotorola SPI:

€ Standard/Dual/Quad/Octal SPI

S #F SDR 1 DDR i\

e e, B S RFDDR A%

SCRER B E K

FE T RO A AU, s s S R AR RS TR AR G B
B FIFO H T RaEAHE

oY 8/16/32 i il

* F16Word TX FIFO#116Word RX FIFO

X FDMA
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EREIAK
XIPHE R S SPILE, L FrH 47NOR FLASH

& UREESAL R

& CCRREdE TN

YHEXSPIZMEEHATACHS B BhfiR e, EIXSPIAMNSACHD S SO A7, BATARRS I L S E shf e A i S
CPUHAT, ANt AN A I07 M, s T gk A4z il Be 2k RE, MZHAMTNVRIX, HPA
7] 5 A

S 4TNAND FLASHFIPSRAM

XSPIXF AN TAFE AT R S Ui ], MM GEXSPIVIGAILIG , 54N FAAE IR AN 17t 2 A B AT 17 fitg Al
AN At 2 AN T X XSPUMA ML B, B B e/ E N A7 7730 GEESRAMMLEE) #H TS 4N 17
fi%

FAUE SRR 2N A1 i s, MBS RIS ks, ENUERR T & 8 Frig i i
10, MU N ER v &2 H A A ik A\

SRR Z A EIIRE

217 BHRBRFR A AR R REM (FDCAN)

N32H474#24t3/1"FDCAN, £741S0 11898-1:2015%5#, X #FCAN 2.0A/B5CAN FDHRL, FAIEISObRH
ftiBoschii o

Fif FDCAN fibtt = —/ME B RAM Xk, ATl Bt igss. Bk FIFO. #RIREnh X . KRIEZE X
DL B IEHAE FIFO. 34 5 RAM £7F MCU 3 SRAM 1, bt al i E , & v 20 AC 4480 = (32bit) »

TR LR -

4 1SO 11898-1:2015 Fl 1SO 11898-4 fifk

X F CANFD, % 64 =i

SCHE CAN iR H & id %

Y HE AUTOSAR #rife

Y HF SAE J1939 ArifE

G5 M HOL IR A T RE

PN AT AC B I FIFO

FCE R e B Rk R M AE SRR

% 64 A FHREE M IX

% 32 ML HRIEZE X

Al HC & A% FIFO BiBA%1

AIHC B AR IE AT FIFO

SCHFAECE S RAM, 15 FDCAN 5| 2§ 3L 52
A G P2 A B [ A AE

I B R AR e

PN B0 : CAN N AZ IR A APB S5 42 i 4l
SCHFE AR
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EIREK

2.18 RIEHISNTAAEIERIZS (FEMC)

RGN EAF PR 45 (FEMC) FISRVS R &y AME a5, PIIRSE N I /5 22, 5 (b AT AN ISR R
FFSAEAE A Y FE,  BENEAE AN I AR DRI D0 N RN 8 2 M R SRR RS Ak 4% . T AN AE
fiti S5 EFEMCHE I B H 1 bk . BB AsHIE S, FEMCHEE —AME— 1 7 %45 5 R X 4 A R S 1%
o

FER AR
B RPN RUR AR
SRAM
PSRAM
ROM
NOR Flash
NAND Flash (SLC)
LCD (8080/6800)
THEFIAS NAND [NAEE, {4 1bit-ECC mIARM ik 8K 15 4
SRR R AR AE A (Burst) Vi #RsR, 41 NOR [A47Hl PSRAM
8 Bl 16 1 Hi s s 28
(N R S A R L AP v el
S I AR T DA SRR & R AN [R] (4 2544

WAEANR A2 I BHE T B, W 32 A7/ AHB ViR R, H 3D &S 16 788 8 7, SIS
16 f78% 8 PiAFfifi #sAF 1 5K 32 AL AHB 7 &K, Fe#aBESEM 16 785 8 A1, XFAME 16 Ak,
8 P Az in

B PSRAM F1 SRAM #3143+ 5 fi B A7 e £

2.19 BHETBREEMLEED (USB_FS)

B AT MR R &0 (USB_FS_Device) BEHLZE — /N FEUSB2.0 43 VL HI /M . 'BEES THHEZER
USB PHY, AFEEFHHMAPHY L . USB_FS_Device 3z #FUSB2.0MM N 1 iE I fIfEH. MBS . it
FEHT A R AR S DU R AL g 25 1

TR R
B 54 USB2.0 4 i & 4
W SR8 AT E ) USB iy
W AN SR USB2.0 B b i DU Ah A A 2 A
o InHilfLin
o itEfL4n
o hlkifkd
® [FbAk4
W i A [ S SRR XU L
B CRC(EM TR LU, [ F AN F (NRZI)J i/ s Ay 35 70

L IR R IR IR B 4
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ERRAR
B 57 USB /R B 48AE

W B B o
220 PWEEEMES (FMAC)

PEPASHCAIE BT REMTEARZE, Ul RESR. BNE LA RG24t
RS TP IR B ICR AT RG] o Z RIS RGP X, DLE T SEOLE A BRI R (FIRD
JEPAFATC IR R CHRD YR s BT DB I -

Z T AR 25 G T BT K D SR AT, TR BUE B8 AT HABAE S5 . FEVFZIEOLT, SIS
FALE, ERT DIPTSR, AT AN BRI BRI 18] 4F: 55 PO AL R

FEREI T

B 16 x 16 fIRiLAE

24 + 2 AL ENES, A AR DI RE
16 58 s NI EicH s

256 x 16 & #a 2z X

WAL A8 X =AM EE i X (AN, — N ] gife sk b 3 B H AR 5C KN A7 3 38
X

By N1 HE 2 DX ] ) A

Ve AR IhAE:  FIR. IIR (EEENX D
RERE: m. B e

Y H DMA 35 ¥

2.21 CORDICA# 48 (CORDIC)

CORDICHEfHH LA Ta H o ph B (B2 = MeR D PATEEMFINE . & T plEsl, i, F9 0
FVE 2 A S FH b P B 3 iR OB 5T

TR

WSRO

W SCRFB AR RO LR AR R R G

B H RIS, SIS R W A S R SR N B RS RPIRES, BRI TE R, BT 545 R AT LA
FE5E BRI B A 38, AN TR 2 i A i) e P il

115 10 MR % sin, cosine, sinh, cosh, atan, atan2, atanh, modulus, square root, natural logarithm.
SRR RE R s N H 7 5

SCREPET. A LA N DMA RS

IEACHE L T 2 A o

222 BERABMANABEO(GPIO)

O A% SR 107 4 GPIO, 454> 4 8 4H (GPIOA/GPIOB/GPIOC/GPIOD/GPIOE/GPIOF/GPIOG/GPIOH) .
GPIO iy AN AR S AN IL R S, F P AT DURTE 75 Sk RIGECE . B4~ GPIO 51 IS AT LA N7 IE B Rl
H GESETTRD A Q22 EREl T RD slE AR M DR . B 7B DiRe5] 4L, HARK GPIO
5| A K s RE 7T
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EREAK
GPIO it 1 HAT LA R RFAE -

W B3> GPIO i AT H 73 55 e BB DA T AR K
B N7
P NI
CPANSE A
FRAL T fE
R4S, B TR ATEE
e, ERRAERE
MR E R TRe, LA E
& JHmEMTI6E, BN ARCE
AT E B TE BR T RE
BT 10 SCRRAMER T
BT 10 SCRAMRTIAERE A, LT sl B TG E

® ¢ 6 6 0 0 o

www.nationstech.com

€ 16 > EXTI nf -+ STOPO #i:\Mefig, Frf 10 n] & N EXTI

& PAO/PA2/PC5/PC13/PE6 ] FiI-T- STANDBY #5 2\ nifig
B R E M 10 IR
B 7 RFGPIO B, B s Hesdid EA0E R

B0 AL AT AR SiAE, (HAL AU 321 75 Al /0% 1 25 A7 4% (A S VRL607 -7 B8 AL 7 T 1)) &

TEIZH T — AN /O 3R L5 .

223 /TR (ADC)

12 fii. ADC & 2 8T 1 s AR A e gy . HA U ADC,

(ADC1/ADC2, ADC3/ADC4) #im] LIZH

A ADC; ADC1/ADC2/ADC3 mf L4 AL, 3ADC. &/ ADC x££ A 19 MEHIEIE, #MEEm A/D

A AT AR LR AR

i, R AT. ADC Bt (CZEXSFIAaR5E) £ 16 080 & 17 48

o AT LB [0 1/2/3 Al BT A A2 T 8 R mMRBIAE Y, 9 H ADC RS A\ I B ) fie K

AN 80MHZ,
ADC F ZURHPERIIR T«
B CEF 4 ADC, SRR I
€ ADCL K 16 AMMMIEE, 3 AN AHiEE, H
€ ADC2 SZ#F 18 My RiEIE,
€ ADC3 3(HF 19 /MhikidiE, 2 4~k
€ ADC4 3 19 AMhEkidiE, 2 4~oh
W SCRF12 7, 10 . 8 4. 6 fiarEEE
& 12bit ) HHE N A ERFEE AR 4.7TMSPS
€ 10bit 7} #HE N AR FEE A 6MSPS
& 8bit 73R T REEKRAEETE 7.2MSPS
& 6bit 73 FEE T R E A E S OMSPS

B ADC W8 N TARR B SRAE I kP A i i i
281117

2 A AMRIEIE AT AR PEERE S PGAL it ;
IAWHERIEIE, Horb 2 NMNEETE ] LR R PGA2 firth ;
FSIEIE AT LLEFRE 3] PGAS Hinth;
FRIEIE W] DA £ T PGA4 Hith ;
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EREIAK
& A E AHB_CLK 1E N TAER #PY5, # e n] 3] 200MHz

& FE PLL /ERFERBPYR, S rl ] 80MHz, R4 L, 2,3, 4, 6, 8, 10, 12

&  ACE AHB_CLK fEARFEM B, f &3] 80MHz, S(HF/ii L, 2, 3,4, 6, 8, 10, 12, 16, 32
& CPEFEER R T AT ThRE, SR A ZRC E AR IMHzZ

SCRMACRFE, A4E EXTITIMER

FITAT JETE P KA B ) ) B m Ak 7 G 2

&4~ ADC 5 3 MEHE 1M

4 ADC Uk UF, SRFETER, e se mElcE A 11 1/2/3 SR mT fid i b

SCRE 4 Pl AR

& AR

& ELLHHR

L ST SR

L JEEEiY S

SCHFE R HE

A AR B — S50 2 X 5

JE BT 5

& EI R R B R N 4

& EIE AT E AR S (GPIO i N AT B A E I AR TR R BRI e B AT N e
& A SRR L X2, x4, X8, X16, x32, x64, X128, X256
& HARAHAL0-8 FIHLE

L SN CEVAIOE C R S es

Hm Ak

& SO AR AME

®  SCRHmBAME

% ADC 3k

& W ADC i : ADC1 il ADC2 414 . ADC3 fl ADC4 414
& — ADC#i:: ADCLl. ADC2, ADC3 A&

ADC [ LAEHELE 1.8V 3| 3.6V Z[H]

ADC 3¢ R 1 U AE Vrer Al Vrers Z [

2.24 HEHILEAR(COMP)

COMP 5 F - EL B i i ARSEAULFL s (R K0S, IR AR L At Rt v A R o 2 <IN A\ i L g
TUINM R S FL R IR, EUAR SR A DR T, 2 INP R N S AT INM R N S FEL R N S B A
NG HA

P A 2 EEIh RE T

7 AL R LA AR
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EIREK

B NE A 64 J g LB L S 2% VREFL, VREF2, VREF3

IS N7/ 2 K 78/ =R A

m AR E A K

W SR 8 AT AR KR AR R

W LGRS R T E) 1O i D B e g, TR, OCREF_CLR FfF. RIZESfE. =il
W A JEIE AT /O . VREFL. VREF2. VREF3 . @1 12bit DAC FIAN 5 PGA [ 4
B AR REGRE, EBUE B LN 7 S AL e AR

B CCEREER (Blanking) , BTG E FEAE Blanking Y BER

B  COMP1/COMP2, COMP3/COMP4, COMP5/COMP6 W] DAL j 7 I L #%

W R[E A O 2O R G Sleep A5 N i

AT R R

WA R A

B AT E I TR SRR

2.25 BFHEREE(DAC)

DAC w4y, FERE A, BEHLE . DACKHE A8 120 =, XFDMAIRE.
Y DACHLE B N 12bitti U, DACHHE AT LA X 55 8 4 0 5% *4DACHL B J8bitti Ui, DACHHE il LA Xt
5o FADACHAE — ANMHOLI 4 ds, nIMOL T 4. fEXNDACEI T, ®ASDACEE AT DA AT
#, tHATLAHDAC (DACL&DAC2, DAC3&DAC4, DAC5&DACE, DACT&DACS vl LAZH pli—4H) [l
iR AT 3 W JE B M. VREF+IE IS 5] 4 A ME ADACS % Hi K, DACHI s EmE R m. NEK
VREFBUFt ] UMENDACIN S HE WL, AXRHBESHELZE M (VREFBUF) #4), 152 VREFBUFHE T,

M DACHT H X R RIS i B4 &S, DACX_OUT S| Im] DU AEE AN (GP10) o A DL F 3
J& FIDACH tH 2% 1 4% L3R AT i B sh i L

TR

Y FF 84~ DAC, /> DAC X} B — M7 ) DAC ¥ 4%
SCHE 8 ATER 12 frdi, B LE 12 AR 4 A 5 A A X 5 R A
XU DAC SCRF[RI AP B ST e e

> DAC ¥J3FF DMA Tjgg, FF5CKF DMA T i & kil
DMA XU A5 AT 148 S 2 iy o

WEFE . SMUIE . SR A AR

DAC fith 3 #8 5 iv BAMsEH: (COMP, PGA)

SR Ih B R A U

g N 27% LU S FF Vrere M B VREFBUF

W SR R A

226 FRAEH MBS (PGA)

PGA AT gL (A [FIAE I 25 R 28, FH T IO BT o 100 L5 44 22 40PGA, RN 24 PGATT 74 A2
FAUHPGAFEMAF H . PGAR I H AT e - P 311 42 21 ADC B COMP i N\l IE .

TERHEIT -
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ERRK
BESRIELIR PN

SCFF 12-bit DAC 14 PGA i
T TR I 25 BN IX. 2X. 4X. 8X. 12X. 16X. 24X. 32X f&
T Y TR S BEE N 2X, 4X. 8X. 16X. 24X. 32X. 48X. 64X f&

EE ATIM1_CC6 Xt PGAL f%i N PIN HZTI#f1 PGA2 i\ PIN ) 8P4, ATIM2_CC6 % PGA3
5N PIN B S 1#F1 PGA4 4\ PIN (1) E 3T

B AT SR
227 HESEZMNIE (VREFBUF)

TS NE T HES S8, 7 FH/EADC. 12bit-DAC. COMP 4 #6bit-DACI HLE S, ] iH it VREF+
5| B AR AN A L R 2 %

2.28 (B ILARBH T HEIT(CRC)

ZAEREE L T CRC32 fil CRC16 IThAE, TEM TR (CRC) THE HL CARYE [l & 4 i 2 D153 2T =
CRC 1IMHZR . EHABR AT, CRC A 3 B H U0 £ da 44 4 s e 47 6 1 IE 6 ME RN 52 8844 . ENJIEC
60335-1 $2 it 7 —FhIGIE N A7 SE B (1) 1« CRC THE R o] UIAERE P 1847 I TS B AR IR, SR e S
BB PR AR S B RIR T AT L, ARG GRS E N S (Al

CRC32 FZRME e

CRC32 (X3 + X% + X2 + X22 + X164+ X12 + X1 + X104+ X8 + X7 + X5 +X4 + X? + X +1)
32 DAL I A A 32 o7 Fi Hi AR B AL

CRC 4} E: 14> AHB HF &0 (HCLK)
WA 8 frarfras Rl H A7l i )
TEHITCARTH AR E v B E

CRC16 FZRHEan T

CRC16( X6 + X15 + X2 +1)

8 {7 AR B0 HE A 16 437 4 HH AL 36 A

CRC 4} E: 14 AHB I &0 (HCLK)
AT B IIUAME, PTG B RS0 0 1K /N g
Y FF 8bit LRC &2 U E A= ik

& EHICRIEEAIAE T E

2.29 AL EEREINE S| 2 (SAC)

PR SRR AT I 51 5, SRR 22 0 [ PR B ik 2 [ S R nf PR i SRV R R R B T Rk Il AR T 4l A A
RPN L ONIETEI 2 ey

FEAFSCRFRO SRR

>  SCFF DES GHRREE
< SZ¥: DES M1 3DES hnfiga5ic
< TDES 3§ 2KEY Al 3KEY ##i5{,
< ¥ CBC M1 ECB #ixt,

> SCEF AES GHRREE
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BEREIR
< 3R 128bit/192bit/ 256bit 254K
<% 3#F CBC. ECB. CTR =
> SR SM4 G R
<% 3Z¥F CBC. ECB #im
> W SHA L
< X H SHAL/SHA224/SHA256
> SCFF MDS i E ALk
> SCHF SM3 ik
> SCFRREALEE K

230 ME—REFFIS(UID)

N32H474 Z 517 i N B A A 2 B ME— 158 P 15, 23 sl 9642 [ UID(Unique device ID)A11281 1)
UCID(Unique Customer ID), XN 7815 A7 AL NAF A7 o (I RBELE I, EATT a8 G BAEH
] BRS, FERUEAHME R — AN MCURHE S S AT G O T 22 ME— 1, 7 B R B30 8 46 vT Lhd it
CPUBKSWDHz M 3LHL, A Ar#iiEek.

UIDA96A., 8% FRIE TIN5 BUE R &N, a9 E INAE, R bE— bR R 58I 5 Bk AR &,
— IR AR LE N 2 N I 22 4, 0 m] F T30S i 22 2 DI RE Y B 25 12 1 (Secure Bootloader).

UCIDA12807, #55 E REAS P A5 @ 3, BaE S A5 KRAMKE S
231 HBTHELITAGIHEKR O (SWJI-DP)

WHRARMIISWI-DP#2 I, 254 T ITAGHI B AT LR IFE 1, AT DASEEl 83 47 B2k 11l L Bl TAGH: L 11
R, JTAGHIITMSFIITCKAE 543 5 5 SWDIOFSWCLKIL B 3] I, JITMSHI_E 59— ANEER IS 5 B 51 B T
1EIJTAG-DPAISW-DP ] 1] #z
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EIREK

3 BIME AR

3AHEEREHE
3.1.1 UQFN4S8

www.nationstech.com

3-1 UQFN48 3| B4 4

VBAT
PC13
PC14-0SC32_IN
PC15-0SC32_OUT
PH0-OSC_IN
PH1-OSC_OUT
PH6-NRST

PAO

PAL

PA2

PA3

PA4

Ty
<
aQ

PAG| ]

“{PB8-BOOTO

PAT{ ]

PA13

VDD

PA12

PAll

PA10

PA9

PAS

PC6

PB15

PB14

PB13

PB12

PC4
PBO [
PB1
PB2

VREF+

VDDA
PB10[
VDD
PB11
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Elﬁﬁmv
3.1.2 LQFP48

PC14-05C32_IN [_|
PC15-05C32_OUT [_|
PH0-0SC_IN [_|
PH1-0SC_OUT [_|
PH6-NRST [_|

3-2 LQFP48 5| il 43 A

\
45 ] PB8-BOOTO

37| ]rA13

n <
N~ © o T o - -
[ RN wa S 'a N o'a B o o R G- §
A o o o o o
<t M N 4 O o o
A~ S . U N o p B o )

48| ] vobD
47| ]vss
46| ]PBY

LQFP48

10
11

12

36

35

34

33

32

31

30

29

28

27

26

25

347117
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3.1.3 LOFP64

PC14-0SC32_IN [_|
PC15-05C32_OUT [_|
PH0-0SC_IN [_|
PH1-0SC_OUT[_|
PH6-NRST [_|

www.nationstech.com

3-3 LQFP64 5| il 43 i

=

10

11

12

13

14

15

16

o

'_

(@]

o]

[an]
8U)mob|\©m<rm<\|§:33:2
Y M N MmN MO 0O 0 0 0 < < <
> > o o o Ao o oo a a4 o o a A
CICI I I eI irrrir
(W(‘ONHOO‘JODI\LOLDWC’)NHO@
.omooommmmmmmmmmv

LQFP64

48 [ ] vop
a7 [ ] vss
46 [ ] Pa12
a5 ] Pa11
a4 [ ] Pat0
43 [ ] Pag
a2 [ ] ras
a1 [ ] Pco
40 [ ] Pes
39 [ ]pc7
38 [ ] Pce
37 [ ] P15
36 [ | PB14
35 [ ] PB13
34 [ ]pB12
33[ | rB11

Pa3 [ [17
PA4 [ |18
Pas [ |19
Pas [_[20
PA7 [t
Pca [ |22
Pcs [ |23
PBO [ |24
PB1 [ |25
PB2 [ |26
vssa [ |27
VREF+ |28

35/117

VDDA [ |29
Pe10 [ |30
vss [ ]s1
vop [ |32
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3.1.4 LQFP80

PC14-05C32_IN [_|
PC15-05C32_0UT [_|
PHO-OSC_IN [_|
PH1-0SC_OUT [_|

PHE-NRST [_|

3-4 LQFP80 5| 43 Afi

www.nationstech.com

~

[y

N

8o| ] voD

79[ _]vss

78] PBO

77| _] PB8-BOOTO

76 _]PB7

75| ] PB6

74| ] PBS

73|_] PB4

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

68| |pc12

67| |pci1

66| _]Pcio

65| | PALS

64| | PAL4

63| _]ra1s

62| ] voD

9 52
10 51
" LQFP80 i
12 49
13 48
14 47
15 46
16 45
17 44
18 43
19 42
20 41

.

61| ] vss

60

59

58

57

56

55

54

53

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

VDDA [_|29

PE7 [ |30
Pes [ |31
PE9 [ |32
PEL0 [ |33
PELL[ |34
PE12 [ |35
PEL3 [ |36
PE14 [ |37
PE1s [ |38
pB10 [_|39
vss [_40
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& 3-5 LQFP100 5| 1431

~

95| | PB8-BOOTO

10| | voD
99| ]vss
98| |PEL
97| ] PEO
96| |PBo
94| |pB7
93| |rB6
92| |pBs
91| |rBa
I
89| |PD7
8g| | PD6
87| _|PD5
86| | PD4
85| |PD3
84| |PD2
83|_]pD1
82| |Ppo
81| |rc12
8o ]pcu1
79[ ]pcio
78| _|rAts
77| _]rA4
76| |PA13

PE2 | 75| ] vop
PE3[ |2 74[ ] vss
PE4[ |3 73[ ] Pa12
PEs[ |4 72[ ] Panl
Pe6 [ 71[ ] Pato
VBAT [ 70[ ] P9
rc13[_| 69 | Pas

PC14-05C32_IN [_| e8| ] pco
PC15-05C32_OUT [ 67| ]rcs

Pro[ |10 ] I
Prio[ |11 ] I

[N

© © ~N o u

PHO-OSC_IN [ 12 64[ ] voD
PH1-0sC_OUT [ |13 LQFP100 63[ ] vss
PH6-NRST [_| 14 62| ] pp1s

pco[ |15 61[ ]rp14
pci[ |16 60[ ] Pp13
pc2[ |17 s59[ ] Po12
pc3[ |18 s8] Po11
pr2[ |19 57[ ] po10
Pao[_]20 56| PD9
Par |21 55| PDs8
paz[ |22 s54[ ] PB15
vss[ |23 53| ] P14
voD [ 24 52| ] pB13
Paz[_|2s 51[ ] PB12

\__ & 5 8382 383388583979 23ILes sl )
Lo o O o o
I 2 23388 asitseiaasaya e e g8
>
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K| 3-6 LQFP128 5| 4> 1

e

(e}

2

. N +H o W
HinIRIEIninInininininininininininininininininininininininininin!
M @ 8 8 @ T 8 8§ 8 8 2 2 5 8 9 s 3 9 02 886588388 332235 )
.SSSSSSSSS::::::::::HHSSSHSSS”‘”‘”‘”

P2 |1 96 | PA13
PEs[ |2 95 ] voD
PE4[ |3 94[ Jvss
PEs[ |4 93| _JPa12
PE6 [ |5 92| JPa1L
vBAT [ [ ]Pa10
pc13[_] [ Pas

PC14-05C32_IN [_| [ ] Pas
PC15-05C32_0UT [_| ] Pce

Pr3[_|10 87| |pcs
Pra_|11 86[_| PG4
vss[]12 85| | PG3
vop [ 13 8a[ | PG2
Prs |14 83[_]Po1
Pr7[ |15 82| | PGo
pra[_|16 LoFP126 s1[_]pc7

Pro [ 17 80| ] Pce
PF10[_|18 79[ ] voD

o
©
=y

~
©
=]

©
©
©

©
©
©

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

pco[|22 75[_]Pp13
pci[|23 74[_]PD12
pc2[_| 24 73| po11
pca[_|2s 72| _|Pp10
pra[_|26 71|_]Pp9
pao |27 70 ] Po8
Pa1[_|2s 69| | PB15
raz[_|29 68| | PB14
vss[ |30 67| | PB13
vop []s1 66| | PBI12
Pa3[_ |32 65 | PB11

Paa[ |33
Pas |34
Pas [ |35
Pa7 |36
pca[ |37
pcs |38
pBo [_|30
PB1 [_|40
pe2 [ |41
vssa []42
VREF+[_|43
VREF+ [_|44
voDA [_|45
vss |46
vop [_|47
pri1[_|48
pr12 |49
pr13 [_|s0
pr14 51
pr1s |52
Pe7 |53
pes [ |54
Pe9 [_|55
PE10 |56
PE11 |57
PE12 |58
PE13 |50
PE14 [_|60
PE15 [_|61
PB10 [_|62
vss [|e3
voD [_|64

38/117 A AR AR 5 Nations Technologies Inc.

ke PROINT R L X L X R EREE 109 5 REAKE
Hi%: +86-755-86309900 {5 EL: +86-755-86169100
HE4: info@nationstech.com EEZw: 518057




Nation
ERRK

S

3.2 5| R A X

* 31 %8

www.nationstech.com

UQFN48

LQFP48

LQFP64

LQFPS0

LQFP100

LQFP128

EHA

HmO
1/0 &@

Fail-
safe®

SR

KR TR

NN

HEX

PE2

1/0

Yes

PE2

GTIM2_CH1
SP14_SCK
ATIM3_CH1
USART4_TX
FEMC_A23
EVENTOUT

PE3

1/0

FT

Yes

PE3

GTIM2_CH2
SP14_NSS
ATIM3_CH2
USART4_RX
FEMC_A19
EVENTOUT

PE4

1/0

FT

Yes

PE4

GTIM2_CH3
SPI14_NSS
ATIM3_CHIN
FEMC_A20
EVENTOUT

PE5

1/0

FT

Yes

PE5

GTIM5_CH1
GTIM2_CH4
SP14_MISO
ATIM3_CH2N
FEMC_A21
EVENTOUT

PE6G

1/0

FT

Yes

PEG

GTIM5_CH2
SP14_MOSI
ATIM3_CH3N
LPTIM2_IN1
FEMC_A22
EVENTOUT

WKUP3
RTC_TAMP3

VBAT

VBAT

PC13

1/0

FT

Yes

PC13

RTC_OUT1
ATIM1_CHIN
ATIM1_BKIN
ATIM2_CH4N
LPTIM2_ETR

XSPI_RXDS
ATIM3_BKIN

EVENTOUT

WKUP2
RTC_TAMP1

PC14-OSC32_IN

110

FT

Yes

PC14

GTIM7_CH3
EVENTOUT

OSC32_IN

PC15-0SC32_OUT

1/0

FT

Yes

PC15

GTIM7_CH4
EVENTOUT

0SC32_0UT

10

PF3

1/0

FTa

Yes

PF3

ATIM3_CH4
12C3_SCL
XSPI_l01
FEMC_A3

EVENTOUT

ADC3_IN17

11

PF4

110

FTa

Yes

PF4

ATIM3_CHIN
COMPI1_OUT
12C3_SDA
XSP1_102
GTIM5_CH1
12C3_SCL
FEMC_A4
EVENTOUT

ADC3_INO

12

VSS

VSS
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- -1-1-]13 VDD s |- - VDD - -
ATIM3_CH2N
XSPI_103
GTIM5_CH2
- - |14 PF5 1/0 |FTa| Yes PF5 12C3 SDA ADC3_IN13
FEMC_A5
EVENTOUT
GTIM7_CH1
ATIM3_BKIN
GTIM4_CH?2 ADC1_IN15
XSPI_I02 PGA1_VINP
“l-1-1-1-]15 PF7 I/0 |FTa| Yes PF7 SPI5_SCK -
= PGA2_VINP
UART/_TX PGA3_VINP
GTIM8_ETR —
FEMC_A1l
EVENTOUT
GTIM9_CH1
ATIM3_BKIN2
GTIM4_CH3 ADC2_IN1
-l -]-1-116 PF8 I/0 |FTa| Yes PF8 XSPI_100 PGA1_VINM
SPI5_MISO COMP1_INP
FEMC_A24
EVENTOUT
GTIMI10_CH1
ATIM3_BKIN
GTIM8_CH1
SPI2_SCK
-l-1-1-10]|17 PF9 I/0 |FTa| Yes PF9 GTIM4_CH4 Q%“imﬁﬂ
XSPI_IO1 —
SPI5_MOSI
FEMC_A25
EVENTOUT
ATIM3_BKIN2 ADC4_INO
GTIM8_CH2 PGAL VINM
SPI2_SCK PGA2_VINM
- -] -l11]18 PF10 1/0 |FTa| Yes PF10 XSPI_CLK PGA3 VINM
FEMC_AO0 PGA4_VINM
EVENTOUT COMP2_INP
12C2_SDA
SPI2_NSS/1252_ WS
ATIM1_CH3N 05C IN
5|5|5|5(12]19 PHO-OSC_IN 1/0 |FTa| Yes PHO USART2_RX ADGLINLO
GTIM5_CH3 —
ATIM3_CHIN
EVENTOUT
12C2_SCL
SPI2_SCK/I12S2_CK 0SC_ouT
USART2_TX ADC2_IN10
6|6|6|6|13[20] PHI-OSC_OUT |I/O|FTa| Yes PH1 GTIMS5, CHa COMP3.INM
ATIM3_CH2N COMP3_INP
EVENTOUT
717177 ]14]22 PH6-NRST 1/0 [RST| Yes NRST MCOL NRST
EVENTOUT
LPTIML_IN1 ADCL2 ING
ATIM1_CH1 —
UARTT RX COMP7_INM
-|-|8|8|15]|22 PCO 1/0 |FTa| Yes PCO = COMP3_INM
12C3_SCL —
PGA3_VINP
USART4_TX COMP3. INP
XSP1_RXDS —
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GTIM10_CH1
EVENTOUT
LPTIML_OUT
ATIM1_CH2
UARTYZ_TX ADC12_IN7
XSP1_104 COMP7_INP
SPI3_MOSI/12S3_SD -
-|-19]9|16]23 PC1 1/0 |FTa| Yes PC1 SPI2 MOS/1252 SD COMP3_INP
— — PGA3_VINM
12C3_SDA COMPL_INP
USART4_RX —
GTIM10_CH2
EVENTOUT
SPI2_MISO
1252_AUX_SD
LPTIM1_IN2
ATIM1_CH3
COMP3_OUT
COMP7_OUT ADC12_IN8
- |- |10|10(17|24 PC2 1/0 |FTa| Yes PC2 ATIM3 CH? PGAL VINP
XSP1_105
SPI3_NSS/12S3_WS
GTIM10_CH3
UAR7_TX
EVENTOUT
SPI2_MOSI/12S2_SD
LPTIML_ETR ADC12_IN9
ATIM1_CH4 PGA2_VINP
ATIM1_BKIN2 PGA3_VINP
- |- |11]11|18]|25 PC3 1/0 |FTa| Yes PC3 XSPI_I06 PGA4_VINP
SPI3_SCK/12S3_CK COMP5_INP
GTIM10_CH4 PGA1_VINM
UAR7_RX COMP2_INP
EVENTOUT
12C2_SMBA
ATIM3_CH3
|- -1-19]26 PF2 1/0 |FTa| Yes PF2 XSP1_100 ADC1_IN13
FEMC_A2
EVENTOUT
USART2_CTS
UART6_TX
GTIM1_CH1 ETR ADCL2 IN3
GTIM4_CH1 —
ATIM2_ETR WKUPL
8|8 |12(12]|20]27 PAO-WKUP1 1/0 |FTa| Yes PAO — COMP1_INM
COMP1_OUT
— COMP3_INP
ATIM2_BKIN RTC TAMP?
SPI3_MISO -
ATIM3_CH3N
EVENTOUT
USART2_RTS_DE
UART6_RX
GTIM4_CH2 ADC12_IN4
GTIM1_CH2 COMP1_INP
RTC_REFIN PGAL_VINP
9|9(13[13]21|28 PAL 1/0 |FTa| Yes PAL GTIM8_CHIN PGA3_VINP
SPI4_MOSI PGA4_VINM
SPI3_MOSI/12S3_SD PGA2_VINP
SPI6_SCK RTC_REFIN
ATIM3_CH4N
EVENTOUT
USART2_TX ADC1_IN5
101014 |14 | 22|29 PA2 1/0 |FTa| Yes PA2 GTIM4 CH3 COMPZ INM
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GTIM5_CH1 PGA1_VINM
GTIM1_CH3 PGA2_VINM
COMP2_OUT PGA2_VINP
GTIM8_CH1 ETR WKUP4
XSPI_NSS0 PGA3_VINM
UART7_TX LSCO
12S_CKIN
COMP3_OUT
SPI6_NSS
EVENTOUT
- | -115]|15(23|30 VSS S - - VSS - -
- | -116|16(24|31 VDD S - - VDD - -
USART2_RX
GTIM4_CH4
GTIM5_CH2 ADC1 IN2
GTIM1_CH4 PGA1_VINM
GTIM8_CH2 PGA1_VINP
111117 (17(25|32 PA3 I/0 |FTa| Yes PA3 XSPI_CLK COMP2_INP
UART7_RX PGA2_VINM
1252_MCK COMP5_INP
MCO2
EVENTOUT
SPI1_NSS ADC2_IN17
SPI3_NSS/I2S3_WS DAC1 OUT
USART2_CK COMP1_INM
GTIM2_CH2 COMP2_INM
XSPI_NSS1 COMP3_INM
1212|1818 26 |33 PA4 I/0 |TTa| Yes PA4 12C2_SCL COMP4_INM
SPI16_MISO COMP5_INM
GTIM7_CH1 COMP6_INM
LPTIM2_IN2 COMP7_INM
USART1 TX PGA4_VINP
EVENTOUT PGA2_VINP
ADC2_IN13
DAC2_OuUT
SPI1_SCK COMP1_INM
GTIM1_CH1 _ETR COMP2_INM
ATIM2_CH1N COMP3_INM
XSPI_CLK COMP4_INM
12C2_SDA COMP5_INM
13(13|19(19|27 |34 PAS5 1/0 |TTa| Yes PAS5 SPI6_MOSI COMP6_INM
USART1_RX COMP7_INM
XSPI_IO0 PGA1_VINP
GTIM7_CH2 PGA2_VINM
EVENTOUT PGA3_VINP
PGA1l VINM
PGA3 VINM
SPI11_MISO
ATIM2_BKIN
GTIM9_CH1
GTIM2_CH1
ATIM1_BKIN ADC2_INO
COMP1_OUT DAC3_OUT
14(14|20(20|28 |35 PA6 1/0 |TTa| Yes PAG6 XSPI_103 COMPZ_INM
UART7_CTS PGA3_VINP
1252_MCK
XSPI_IO0
COMP2_OUT
EVENTOUT
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SPIL_MOSI
ATIM2_CHIN
GTIM7_CH1 ADC2 IN2
GTIM2_CH2 —
— COMP2_INP
ATIM1_CHIN —
GTIM10_CH1 PGAL_VINP
15|15(21 |21 /29|36 PA7 /0 |TTa| Yes PA7 - PGA2_VINP
COMP2_OUT
— COMP6_INM
XSP1_102 —
- DAC4_OUT
XSPLIO1 COMPL_INP
MCO1 —
GTIM9_CH2
EVENTOUT
ATIML_ETR
12C2_SCL
USARTL_TX
XSPI_IO7 ADC2_IN5
XSPI_lO2 PGA3_VINM
16| - |22]22|30]37 PC4 I/0 |FTa| Yes PC4 UART? TX COMPA. INM
123_SCL COMP5_INP
LPTIM2_OUT
ATIM3_CH3N
EVENTOUT
GTIM8_BKIN
ATIM1_CH4N ADC2 INLL
USART1_RX -
— PGAL VINM
KSPI_103 PGA2_VINM
- | - |23|23|31]|38 PC5 1/0 |FTa| Yes PC5 UART7_RX —
PGA4_VINP
COMP4_OUT —
= COMP6_INP
12C3_SDA WKUPS
GTIM5_ETR
EVENTOUT
GTIM2_CH3
ATIM2_CH2N ADC3 IN12
ATIM1_CH2N —
— COMP4_INP
XSPI_101 —
SHRTIM1_FALT5 PGAZ_VINP
171624 |24 |32 39 PBO 1/0 |FTa| Yes PBO — PGA3_VINP
SPI5_SCK COMP3_INP
SPI3_MOSI/12S3_SD —
PGA2_VINM
COMP5_OUT ADCT INL
USART4_TX -
EVENTOUT
GTIM2_CH4
ATIM2_CH3N
ATIML_CH3N ADC1_IN12
COMP4_OUT COMP1_INP
XSPI_100 PGA4_VINM
181725253340 PB1 1/0 |FTa| Yes PB1 UART7_RTS_DE COMP2_INM
SHRTIM1_SCOUT COMP2_INP
SPI5_NSS PGAL_VINP
USART4_RX ADC3_IN1
COMP1_OUT
EVENTOUT
RTC_OUT2
LPTIM1_OUT
GTIM4_CH1
ATIM3_CH1 ADC2_IN12
191826 |26 |34 |41 PB2 1/0 |FTa| Yes PB2 12C3_SMBA COMP4_INM
XSPI_lO5 PGA3_VINM
SHRTIM1_SCIN
GTIM1_CH4
SPI3_MOSI/12S3_SD
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IR A ThREE

Fail-
safe®

XHF

ESei]-

Gl GLRE)

LN BHeX

HmO
1/0 @

UQFN48
LQFP48

UART6_TX
SPI1_NSS
GTIM6_ETR
EVENTOUT

VSSA VSSA - -

- 119]27|27|35] - VREF- VREF- - -

VREF+ VREF+ - -

20(20|28 28|36 |44 VREF+ VREF+ - -

21(21]29|29|37 45 VDDA VDDA - -

VSS VSS - -

nunumnunnwm
1
'

VDD VDD

ATIM3_ETR
SPI5_MOSI
PF11 FEMC_NE4 )

EVENTOUT

PF11 /O | FT | Yes

ATIM3_CH1
FEMC_A6 -
EVENTOUT

PF12 /O | FT | Yes PF12

ATIM3_CH2
12C4_SMBA
MCO1 -
FEMC_A7
EVENTOUT

PF13 /O | FT | Yes PF13

ATIM3_CH3
12C4_SCL

MCO2 -
FEMC_A8

EVENTOUT

PF14 /O | FT | Yes PF14

ATIM3_CH4
12C4_SDA
PF15 FEMC_AQ -

EVENTOUT

PF15 /O | FT | Yes

ATIML_ETR
UART7_RX
UART6_RX

SPI1_SCK

GTIM4_CH2

GTIM9_CH4
FEMC_D4
EVENTOUT

ADC3_IN4
COMP4_INP
COMP3_INM

PE7 I/O |FTa| Yes PE7

ATIM1_CHIN

31

39

PES8

1/0

FTa

Yes

PES8

GTIM4_CH3
UART7_TX
SPI1_MISO
FEMC_D5
EVENTOUT

ADC34_IN6
COMP4_INM
PGA2_VINP
COMP2_INM

32

40

PE9

1/0

FTa

Yes

PE9

ATIMI_CH1

GTIM4_CH4
SPI1_MOSI
FEMC_D6

EVENTOUT

ADC3_IN2

33

41

PE10

1/0

FTa

Yes

PE10

ATIML_CH2N
XSPI_CLK

SPI12_NSS/12S2_WS

ATIM1_CHIN
GTIM2_CH1
GTIM9_CH1
USART4 TX

FEMC_D7
EVENTOUT

ADC34_IN14
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UQFN48

LQFP48

R AR

HmO
1/0 @

Fail-
safe®

XHF

FEIhRE
(BALJR)

IR A ThREE

LN

HEX

PE11

FTa

Yes

PE11

ATIML_CH2
SPI14_NSS
XSPI_NSSO0
SPI5_NSS
SPI2_SCK/I2S2_CK
USART4_RX
FEMC_D8
EVENTOUT

ADC34_IN15

35

43

58

PE12

1/0

FTa

Yes

PE12

ATIML_CH3N
SP14_SCK
XSPI_100
SPI5_SCK

SPI2_MISO
GTIM7_CH4
FEMC_D9
EVENTOUT

ADC34_IN16

36

44

59

PE13

1/0

FTa

Yes

PE13

ATIML_CH3
SP14_MISO
XSPI_101
SPI5_MISO
SP12_MOSI/1252_SD
FEMC_D10
EVENTOUT

ADC3_IN3

37

45

60

PE14

110

FTa

Yes

PE14

ATIM1_CH4
SP14_MOSI
ATIM1_BKIN2
XSPI_I02
SPI5_MOSI
FEMC_D11
EVENTOUT

ADC4_IN5

38

46

61

PE15

1/0

FTa

Yes

PE15

ATIM1_BKIN
ATIM1_CH4N
XSPI_IO3
12C1_SDA
USART4_RX
GTIM10_CH1
FEMC_D12
EVENTOUT

ADC4_IN2

22

22

30

39

47

62

PB10

1/0

FTa

Yes

PB10

SPI2_SCK/I2S2_CK
12C2_SCL
GTIM1_CH3
UART7_RX
XSPI_CLK
ATIM1_BKIN
SHRTIM1_FALT3
COMP3_OUT
FEMC_D11
EVENTOUT

COMP5_INM
PGA3_VINM
PGA4_VINM
COMP1_INP

23

31

40

48

63

VSS

VSS

23

24

32

41

49

64

VDD

VDD

24

25

33

42

50

65

PB11

110

FTa

Yes

PB11

12C2_SDA
GTIMI1_CH4
UART7_TX
XSP1_NSS0
12S_CKIN
SHRTIM1_FALT4
COMP5_OUT
FEMC_D12
EVENTOUT

ADC12_IN14
COMP6_INP
PGA4_VINP
COMP2_INP
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SPI2_NSS/12S2_WS
12C2_SMBA
USART3_CK
ATIM1_BKIN COMP3_INM
GTIM4_ETR ADC1_IN11
25|26 |34 |43 (51|66 PB12 I/0 [FTa| Yes PB12 UART7_RTS_DE COMP7_INM
SHRTIM1_CHC1 PGA4_VINP
SPI4_NSS ADC4_IN1
COMP4_OUT
GTIM9_CH3
EVENTOUT
SPI2_SCK/I1252_CK
USART3_CTS
ATIM1_CHIN ADC3_INS
UART7_CTS
SHRTIML_CHC2 COMPS_INP
2627|3544 (52|67 PB13 I/0 [FTa| Yes PB13 P14 SOK PGA3_VINP
— PGA4_VINP
ATIMI_CH?2 COMP4_INM
GTIM10_CH2 -
GTIM9_CH4
EVENTOUT
SPI2_MISO
ATIM1_CH2N
GTIM8_CH1 ADC4_IN4
ATIM2_CH2N COMP3_INP
272836 |45 |53 68 PB14 10 |FTa| Yes | PB14 'égzmﬁfé—jTD Pfgéivllr\z\lop
SHRTIM1_CHD1 COMP7_INP
GTIM9_CH2 COMP3_INM
USART4_CK
EVENTOUT
SPI2_MOSI/12S2_SD
ATIM1_CH3N
ATIM2_CH3N RTC_REFIN
GTIM8_CH2 COMP6_INM
28|29 |37 |46 |54/ 69 PBI5 /0 |FTa| Yes | PBIS %Qﬁ,."%%'j?‘ F;AE;DACzZ_\m\}fA
SHRTIM1_CHD2 COMP4_INP
ATIM2_CH4 ADC4_IN3
UART8_CTS
EVENTOUT
SPI3_NSS/12S3_WS
ATIM1_CH3 ADC4_IN12
- | -1]-1]47|55|70 PD8 I/0 [FTa| Yes PD8 GTIM10_CH1 PGA4 VINM
FEMC_D13 COMP6_INM
EVENTOUT
SPI3_SCK/I12S3_CK
ATIM1_CH3N
GTIM9_CH3 ADC4_IN13
-1 -]-]48|56|71 PD9 I/0 [FTa| Yes PDY GTIM7_ETR PGA4_VINP
GTIM10_CH2 COMP6_INP
FEMC_D14
EVENTOUT
USART3_CK
ATIM1_CH4 ADC34_IN7
-l -] -1]49|57|72 PD10 I/0 [FTa| Yes PD10 ATIM3_ETR COMP6_INM
FEMC_D15 COMP5_INM
EVENTOUT
USART3_CTS ADC34_IN8
-l -1]-1]-158[73 PD11 I/0 [FTa| Yes PD11 GTIM4_ETR PGA4_VINP
12C4_SMBA COMP6_INP
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LQFP48

LQFP128

R AR

HmO
1/0 @

Fail-
safe®

XHF

ESei]-

(BALJR)

IR A ThREE

LN

HEX

SPI3_MISO
USART4_TX
12C1_SCL
GTIM10_CH3
FEMC_CLE/FEMC_A16
EVENTOUT

59

74

PD12

1/0

FTa

Yes

PD12

GTIM3_CH1
SP13_MOSI/12S3_SD
COMP7_OUT
GTIM6_CH1
FEMC_ALE/FEMC_A17
EVENTOUT

ADC34_IN9
COMP5_INP
PGA2_VINP

60

75

PD13

1/0

FTa

Yes

PD13

GTIM3_CH2
XSPI_RXDS
GTIM6_CH2
FEMC_A18
EVENTOUT

ADC34_IN10
COMP5_INM

61

76

PD14

1/0

FTa

Yes

PD14

GTIM3_CH3
12C4_SCL
ATIM2_CH1
GTIM10_CH4
GTIM6_CH3
FEMC_DO
EVENTOUT

ADC34_IN11
PGA2_VINP
COMP7_INP

62

77

PD15

1/0

FTa

Yes

PD15

GTIM3_CH4
SPI2_NSS
12C4_SDA

ATIM2_CH2
ATIM2_CHIN
GTIM8_CH1
GTIM6_CH4
FEMC_D1
EVENTOUT

COMP3_INM
COMP7_INM
COMP3_INP

50

63

78

VSS

VSS

51

64

79

VDD

VDD

29

38

52

65

80

PC6

1/0

FT

Yes

PC6

12S2_MCK
ATIM2_CH1
USART4_TX
GTIM2_CH1
COMP6_OUT
12C4_SCL
SHRTIM1_CHF1
SPI2_NSS/I2S2_WS
USART2_CTS
ATIM2_CH2
FEMC_A16
EVENTOUT

39

66

PC7

1/0

FT

Yes

PC7

12S3_MCK
ATIM2_CH2
USART4_RX
GTIM2_CH2
SHRTIM1_FALT5
COMP5_OUT
12C4_SDA
SHRTIM1_CHF2
SPI12_SCK/I2S_CK
USART2_RTS_DE
ATIM2_CH2N
GTIM8_CH2
FEMC_A17
EVENTOUT
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Fail-
safe®

XHF

FEIhRE
(BALJR)

IR A ThREE

LN

HEX

PGO

Yes

PGO

ATIM3_CHIN
UART7_TX
GTIM7_CH2
FEMC_A10
EVENTOUT

83

PG1

1/0

FT

Yes

PG1

ATIM3_CH2N
UART7_RX
GTIM7_CH3
FEMC_Al1
EVENTOUT

84

PG2

1/0

FT

Yes

PG2

ATIM3_CH3N
SPI1_SCK
12C2_SCL

GTIM5_ETR
FEMC_A12
EVENTOUT

85

PG3

1/0

FT

Yes

PG3

ATIM3_BKIN
12C4_SCL
SPI1_MISO
ATIM3_CH4N
12C2_SDA
FEMC_A13
EVENTOUT

86

PG4

1/0

FT

Yes

PG4

ATIM3_BKIN2
12C4_SDA
SP11_MOSI
GTIM6_ETR
FEMC_A14
EVENTOUT

40

67

PC8

110

FT

Yes

PC8

ATIM2_CH3
GTIM2_CH3
USART4_CK

SHRTIM1_CHE1
COMP3_OUT
ATIM3_CH3
COMP7_OUT

12C3_SCL
SPI2_MISO
USART2_TX
EVENTOUT

41

55

68

PC9

1/0

FTa

Yes

PC9

12S_CKIN
MCO2
ATIM2_CH4
12C3_SDA
GTIM2_CH4
SHRTIM1_CHE2
ATIM2_BKIN2
COMP6_OUT
SPI2_MOSI/1252_SD
USART2_RX
ATIM2_CH3N
GTIM8_CH3
FEMC_NOE
EVENTOUT

PGA3_VINP
PGA4_VINM
COMP4_INP

30

30

42

69

PA8

110

FTa

Yes

PA8

MCO1
USART1_CK
ATIM1_CH1
12C3_SCL
12C2_SDA
1252_MCK
12C2_SMBA

ADC3_IN18
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Fail-
safe®

XHF

FEIhRE
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IR A ThREE

LN

HEX

COMP7_OUT
GTIM3_ETR
SHRTIM1_CHA1
COMP3_OUT
EVENTOUT

31

31

43

70

PA9

1/0

FTa

Yes

PA9

USARTL_TX
ATIM1_CH2
12C3_SMBA

12C2_SCL
12S3_MCK
COMP5_OUT
GTIM8_BKIN
GTIMI1_CH3
SHRTIM1_CHA2
SPI12_SCK/I2S2_CK
12C4_SCL
12C1_SCL
EVENTOUT

ADC4_IN18

32

32

44

71

PA10

110

FT

Yes

PA10

USARTL_RX
ATIM1_CH3
GTIM10_BKIN
12C2_SMBA
SP12_MISO
COMP6_OUT
GTIM1_CH4
ATIM2_BKIN
SHRTIM1_CHB1
12C2_SDA
12S2_AUX_SD
SPI5_MOSI
12C4_SDA
FEMC_NWE
EVENTOUT

PVD_IN

33

33

45

72

PAl1l

110

FT

Yes

PAl11

USARTL_CTS
ATIM1_CH4
USB_FS_DM

SP12_MOSI/12S2_SD

ATIM1_CHIN
COMP1_OUT
GTIM3_CH1
ATIM1_BKIN2
SHRTIM1_CHB2
SP14_MISO
USART4_TX
COMP5_OUT
ATIM2_CH3N
EVENTOUT

34

34

46

73

PA12

110

FT

Yes

PA12

USARTL_RTS_DE
ATIML_ETR
USB_FS_DP
GTIM9_CH1

12S_CKIN
ATIM1_CH2N
COMP2_OUT
GTIM3_CH2

SHRTIM1_FALT1
SP14_MOSI
USART4_RX

COMP6_OUT
SPI2_NSS
EVENTOUT
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Fail-
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XHF

FEIhRE
(BALJR)

IR A ThREE

LN BHeX

K% LOFP48

Bl
|~

32| LQFPSO

B

VSS

VSS

[{e] (e}
ol

VDD

VDD

36

37

49

63

76

96

PA13

1/0

FT

Yes

PA13

JTMS-SWDIO
GTIM9_CHIN
12C4_SCL
12C1_SCL
IR_OUT
USART3_CTS
GTIM3_CH3
UART6_TX
GTIM8_CH3
EVENTOUT

97

PH2

1/0

FTa

Yes

PH2

USART4_RTS_DE
USARTL_RX
GTIM3_CH4 -
GTIM9_CH3
EVENTOUT

37

38

50

77

PA14

1/0

FT

Yes

PA14

JTCK-SWCLK
LPTIM1_OUT
12C4_SMBA
12C1_SDA
ATIM2_CH2
ATIM1_BKIN
USART2_TX
UART6_RX
GTIM8_CH4
EVENTOUT

38

39

51

78

PA15

110

FT

Yes

PA15

JTDI
SPI3_NSS/12S3_WS
GTIM1_CH1_ETR
SPI1_NSS
ATIM2_CH1
12C1_SCL
USART2_RX
UART6_RTS_DE -
ATIM1_BKIN
SHRTIM1_FALT2
UARTL_TX
USART2_CTS
ATIM2_CHIN
ATIM3_ETR
EVENTOUT

39

52

79

100

PC10

110

FT

Yes

PC10

SPI3_SCK/I2S3_CK
UART6_TX
ATIM2_CHIN
SHRTIM1_FALT6
XSPI_NSS1
COMP3_OUT
GTIM9_CH4
EVENTOUT

40

53

80

101

PC11

1/0

FT

Yes

PC11

UART6_RX
SPI3_MISO
12S3_AUX_SD
ATIM2_CH2N
12C3_SDA
XSPI_CLK
COMP4_OUT
GTIM10_ETR
ATIM3_CH2
EVENTOUT
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Fail-
safe®

XHF

FEIhRE
(BALJR)

IR A ThREE

LN

HEX

102

PC12

1/0

FT

Yes

PC12

SP13_MOSI/12S3_SD
USART3_CK
GTIM4_CH2

ATIM2_CH3N
12C2_SDA
XSP1_100

ATIM2_CH2N

ATIM3_CH3
EVENTOUT

103

PG5

1/0

FT

Yes

PG5

ATIM3_ETR
SPI1_NSS
UART7_CTS
FEMC_A15
EVENTOUT

104

PG6

1/0

FT

Yes

PG6

ATIM3_BKIN
12C3_SMBA
UART7_RTS_DE
FEMC_INT2
EVENTOUT

105

PG7

1/0

FT

Yes

PG7

USART4_CK
12C3_SCL
UART7_TX
FEMC_INT3
EVENTOUT

106

PG8

1/0

FT

Yes

PG8

USART4_RTS_DE
12C3_SDA
UART7_RX
XSPI_NSS1
FEMC_NE3
EVENTOUT

107

PG9

110

FT

Yes

PG9

USART4_RX
SPI3_SCK
USARTL TX
GTIM8_CHIN
SPI2_MOSI
GTIM6_CH2
SPI2_MISO
FEMC_NE2/
FEMC_NCE3
EVENTOUT

69

82

108

PDO

110

FT

Yes

PDO

ATIM2_CH4N
SP14_MISO
SPI3_MOSI
UART6_TX

XSPI_101
ATIM3_CH4
FEMC_D2
EVENTOUT

70

83

109

PD1

110

FT

Yes

PD1

ATIM2_CH4
ATIM2_BKIN2
SPI12_NSS/12S52_WS
UART6_RX
XSP1_102
121_SDA
FEMC_D3
EVENTOUT

110

VSS

VSS

111

VDD

VDD
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Fail-
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XHF
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(BALJR)

IR A ThREE

LN

HEX

55

71

84

112

PD2

1/0

FT

Yes

PD2

GTIM2_ETR
ATIM2_BKIN
SPI3_NSS/12S3_WS
XSP1_103
ATIM2_CH3N
SPI2_MOSI
ATIM1_CH4
ATIM2_CH4N
ATIM3_CH4
GTIM5_CH2
EVENTOUT

85

113

PD3

1/0

FT

Yes

PD3

USART2_CTS
GTIM1_CH1_ETR
XSPI_NSS0
SPI2_SCK/I2S2_CK
FEMC_CLK
EVENTOUT

86

114

PD4

1/0

FT

Yes

PD4

USART2_RTS_DE
GTIM1_CH2
XSPI_104
FEMC_NOE
EVENTOUT

87

115

PD5

1/0

FT

Yes

PD5

USART2_TX
XSP1_IO5
GTIM6_CH1
ATIM1_CH4N
FEMC_NWE
EVENTOUT

88

116

PD6

110

FT

Yes

PD6

USART2_RX
GTIM1_CH4
XSP1_106
SPI3_MOSI/I2S3_SD
GTIM9_ETR
FEMC_NWAIT
EVENTOUT

89

117

PD7

110

FT

Yes

PD7

USART2_CK
GTIM1_CH3
XSPI_107
FEMC_NE1/
FEMC_NCE2
EVENTOUT

41

40

56

90

118

PB3

1/0

FT

Yes

PB3

JTDO
SPI3_SCK/I2S3_CK
GTIM1_CH2
SPI1_SCK
GTIM3_ETR
ATIM2_CHIN
USART2_TX
GTIM2_ETR
SHRTIM1_SCOUT
USART1_RX
12C2_SDA
USART2_RTS_DE
ATIM2_BKIN
EVENTOUT

42

41

57

91

119

PB4

1/0

FT

Yes

PB4

NJTRST
SPI3_MISO
GTIM2_CH1
SPI1_MISO
12S3_AUX_SD
GTIM9 CH1 ETR
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XHF
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ATIM2_CH2N
USART2_RX
GTIM10_BKIN
12C3_SDA
ATIM2_ETR
LPTIM2_IN1
USART2_TX
EVENTOUT

43

42

58

92

120

PB5

1/0

FT

Yes

PB5

12C1_SMBA
GTIM2_CH2
SPI1_MOSI
SPI3_MOSI/12S3_SD
GTIM9_BKIN
ATIM2_CH3N
USART2_CK -
12C3_SDA
GTIM10_CH1
LPTIMI_IN1
UART5_CTS
USART2_RX
EVENTOUT

44

43

59

93

121

PB6

1/0

FT

Yes

PB6

12C1_SCL
GTIM3_CH1
USARTL TX
GTIM9_CHIN
ATIM2_CH1
ATIM2_ETR
ATIM2_BKIN2
COMP4_OUT
LPTIM1_ETR
SHRTIM1_SCIN
COMP5_OUT
FEMC_NE2/
FEMC_NCE3
EVENTOUT

45

44

60

94

122

PB7

110

FT

Yes

PB7

12C1_SDA
USART1_RX
GTIM3_CH2
GTIM10_CHIN
ATIM2_BKIN
GTIM2_CH4
12C4_SDA PVD_IN
COMP3_OUT
LPTIM_IN2
COMP6_OUT
UART6_CTS
FEMC_NADV
EVENTOUT

46

45

61

95

123

PB8-BOOTO

1/0

FT

Yes

PB8

GTIM3_CH3
GTIM6_CH1
12C1_SCL
GTIM9_CH1
COMP1_OUT
ATIM2_CH2 -
ATIM1_BKIN
SPI5_MOSI
FEMC_NWAIT
GTIM9_CH4
EVENTOUT

47

46

62

96

124

PB9

1/0

FT

Yes

PB9

SPI12_NSS/12S2_WS

GTIM3_CH4 IR-OUT
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o100 0 oo =
> Y P I B | |
GTIM7_CH1
12C1_SDA
GTIM10_CH1
COMP2_OUT
ATIM2_CH3
ATIM1_CH3N
FEMC_NE1/
FEMC_NCE2
EVENTOUT
GTIM3_ETR
ATIM3_ETR
ATIM3_CH4N
-1 -1-1]97125 PEO I/O| FT | Yes PEO GTIM9_CH1 -
USART1_TX
FEMC_NBLO
EVENTOUT
GTIM10_CH1
ATIM3_CH4
-1 -1-]98|126 PE1 I/O| FT | Yes PE1 USART1_RX -
FEMC_NBL1
EVENTOUT
- [47]63]79]99 127 VSS S | - - VSS - -
484864 |80[100[128 VDD S | - - VDD
1. 1= %A, O= #Hl, S= Hl.
2. FT: #&5V;: FTa: &A5V, ZHEMIME.
3. Fail-safe #5245 4 % G HIFHA RS, 7AO_L A B H T, A SAFTEA BTN S, MilT- G L —E
FEJHFEH IR TIPSR o
4. USART3. UART5. UART8#RTS DE. TXARX /55 o] LI# fF.E10 W,
5. FDCAN1. FDCAN2. FDCAN3ZTXARX 155 1] LA {F B0 st
6. SHRTIMAEEV1 ZEEEVI0 Z L84 5] 4 5 HIWL

JE: FEHT TS FR AR A H B HIADCL2_INX, ZeniX 15 A LUEADCL_INXZZADC2_INX. £#1/47: ADC12_INS X 15/
AL & VADCL_INS, 4 7] LIAE & #7ADC2_IN9.

[T, G S BRI A HIADC34 INX, FnaX N i) L{AZADC3_INx ZGADCA_INX.

FFHT T BPAO X W9 EEF HIGTIMI_CHL_ETR, #7v 7 LIAT & %25 A#GTIML_TI1 Z(GTIM1_ETR. /72, PALSXTAY
[ S Z D) 5EH S HGTIML_CHL_ETR, A& /7198 X .

RT3 L1, 7 ZEH RO /-5 IR 1 /1 224> T3.6V o
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(SR
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4.1.3 BAIHLR
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EREAK

4.1.6 HHFR

K 4-3 gt AF R

VBAT |
- Backup circuit
Power Switch
-~
1.8~3.6V (32KHz Oscillator, RTC wakeup
circuit,Backup register
it 1
|
|
|
10 |
General 1/0 port —@ Le'_\{eL logic :
switch oy
cireuit Core circuit :
(CPU digital |
Vbb circuit and :
H memeory) |
| |
VDD /2 f Volt | :
w/n oltage
regula?or || :
nx100nF ( :
|
+ 1x4.7uF W E ] !
| |
= Vss1/2/-+/n e - !
V DDA
—
T VDDA o
2
_VEF( ) Analog
—— i peripherals
—— (ADCs
VREF + DACs
+2.2uF COMPs)
100nF +1uF VREF
hd -®
L Vssa | —

7

1. LA TUF BT EE RS eV o, UQFNA8 MLQFPA8 75V bp #Pind8, LQFP64 /775 EVop
APin64, LQFP80 /775 EVop #Pin80, LQFP100 /775 Voo #Pin100, LQFP128 /775 &Vpp #Pin128.

2. LB NRerfiit 5 AN Rer EFFIFZ Ty AU 7 RFLUF H 752052, 2UF HE 7
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4.2 X BHUE fH

INFEZSAF L A BT n b i <40 fe RBUE( PR GE 4-1. R 4-2. R A3)h e i i, ATrREs FEERTK
ANEARIR o 3K BLR R4S HH e AR 2 I KRBT, I AN EIRAEBL 26T T S AT REVEBRAE IO IR » SR I TAT
FER AL 6N 25 e (T 5E 1k

% 4-1 HERE

e iR B/AME BXE b
Vop - Vss A1 3 A4k F A (B B Vopa T Vop) @ -0.3 4.0
Vin FESVA B 51 N B ©) Vss-0.3 55 \%
TEH BRI LA HBE@ Vss-0.3 Vop +0.3
| AVppx | AR 5| I ) {0 s 22 - 50 MV
| Vssx- Vss| AR 5| [ 2 18] s 22 - 50
VEspHBM) ESD# H i FEL R (A AR AY) W 43117

1. FrARIHEE(Vob, Vooa)FIHL(Vss, Vssa) 5 AR 2 E BB AMB R VVE R W It R4 L.
2. ViNARBRHEKE, BERRESER 4-2,
3. USVEZ TG HHEINE5V, Voo ek T2.25V,

% 4-2 MR

s iR BREY ==X VA
lvo 2233 Voo/Vooa IR 28 1) L FELIE (15 HLIAD) (D@ 400
lyss 223 Vst 2k (1) A2 BRI (7 HY ER IR (D@ 400
| AT NOFNE ] 51 a0 _E P % HH B FRLUAL 12 mA
© AT R OFNF il 5| AL 1% H LR 12
NRST 5| I FI7EN LR -5/0
||NJ(P|N)(2)(3) S Ny

HoAh 5] BN R +/-5

1. FTAERIRIE(Vop, Vooa)MHL(Vss, Vssa) Tl IAZUG ZE R RIS AL VE I K St R 5t

2. HViNSVool, B—ANIEFENBER; MViN<Vssi, B—NRFETENER. eSS H 5 KE, BERES%ER
4-1,

3. REFEANHGSTHBAIBIER. 2843237,

4, RARKHEAN, SEVook KHIER 0.1V,
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BRI
® 4-3 W
5 iR e LA
Tste i Al Y -40 ~ + 150 oC
T, WARERE, BERS AT 125 °C
wKGEEE, BEFRS N8 140 °C

4.3 THe&%Ap:
43.1 ERI{EEZHE

x£ 4-4 B TAEEM

#5 ¥ % B/ME BAE ==K (vA
freLk P30 AHB B4 i 2 - 0 200
B S MHz
freik W Al APBL/2 I 4 - 0 180
Vbpa TN 43 A B W5 VooWAH[HE] 1.8 3.6 \V
VBaT B TAEH R - 1.8 3.6 \Y,
BERRET 7 -40 105
Ta NG
mERRS 8 -40 125 °C
g S 7 -40 125
T, SEIR VO
ERS 8 -40 140 °C

1. E U AAH R AR 9 Voo M Vopa it A, 7E_EFURIIE F AR EBIIE, Voo MIVopa (Al £ fCVFA300mV (12 51 .

4.3.2 bR R TAE& M
FROAMNSHORMIRR 4450 IR STRIE F IR .

F 4-5 AR R A AR SR

5 S8 P Jis w/ME BAE | B
Voo EFHEZE 20 00

tvobp - us/'V
Vop T FE#EF 80 o

4.3.3  PYHRER LA A PR R B R
FRBA IS HRAARR 4-45) R EHRE FAIVoo R F IR/ i«

F 4-6 RS ATRT LY S hA U 1

"5 S8 %4 s/ ME HAE wAE Bhr

PRS[2:0]=000 (_TH) 2.09 2.18 2.27 \Y;

-01= 2L
R R PRS[2:0]=000 (T~ F&¥) 2 2.08 2.16 \%
v 58 S 4R PRS[2:0]=001 (- 7HF) 2.19 2.28 2.37 \%
e (PWRTCTRL i PRS[2:0]=001 (T F&#Y) 2.09 2.18 2.27 \Y/
MSB 7 0) PRS[2:0]=010 (_EFH) 2.28 2.38 2.48 \%
PRS[2:0]=010 (T F&Y) 2.19 2.28 2.37 \Y,
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EIREK

PRS[2:0]=011 (L THY) 2.38 2.48 2.58 \%

PRS[2:0]=011 ('~ F&#Y) 2.28 2.38 2.48 \Y

PRS[2:0]=100 (_ETH%) 2.47 2.58 2.69 \Y

PRS[2:0]=100 ('~ F&#Y) 2.37 2.48 2.59 \Y

PRS[2:0]=101 (_LTHY) 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 (_LTH) 2.66 2.78 2.9 \Y

PRS[2:0]=110 (T F&Y) 2.56 2.68 2.8 \Y,

PRS[2:0]=111 (_LTH) 2.76 2.88 3 \%

PRS[2:0]=111 ("N F&¥Y) 2.66 2.78 2.9 \Y

PRS[2:0]=000 (_LTH%) 17 1.78 1.85 \%

PRS[2:0]=000 (K F&Y) 1.61 1.68 1.75 \Y

PRS[2:0]=001 (_LTH%) 1.8 1.88 1.96 \Y

PRS[2:0]=001 ('K &) 17 1.78 1.85 \Y

PRS[2:0]=010 (_ETHi) 1.9 1.98 2.06 \Y

PRS[2:0]=010 ('K &) 18 1.88 1.96 \Y

R R PRS[2:0]=011 (tﬂf&) 2 2.08 2.16 \%

0 P R PRS[2:0]=011 ('K &) 1.9 1.98 2.06 \Y
(PWR_CTRL ¥ PRS[2:0]=100 (_E7Hi) 3.15 3.28 3.41 \%

MSB 75 1) PRS[2:0]=100 (T F4:%) 3.05 3.18 3.31 Vv
PRS[2:0]=101 (_ETHE) 3.24 3.38 3.52 \%

PRS[2:0]=101 (T B&¥Y) 3.15 3.28 3.41 \%

PRS[2:0]=110 (LT 3.34 3.48 3.62 \%

PRS[2:0]=110 ('K &) 3.24 3.38 3.52 \Y

PRS[2:0]=111 (LT 3.44 3.58 3.72 \%

PRS[2:0]=111 ('K &) 3.34 3.48 3.62 \Y
Vpvphyst) PVD B - - 100 - mvV
Vror }gﬂD ﬁi BITRE - - 1.66/1.58 - \%
BOR_LVL[2:0]=000(_b7Hi) - 1.66 - \%

BOR_LVL[2:0]=000(F F&¥) - 1.62 - \

BOR_LVL[2:0]=001(_THE) - 2.1 - \Y

BOR_LVL[2:0]=001(F F&3%) - 2 - \Y,

Veon BOR J‘:‘EE/‘F =] BOR_LVL[2:0]=010(_EF+) - 2.3 - \Y,
A7 IRE BOR_LVL[2:0]=010( F F##H) - 2.2 - \Y
BOR_LVL[2:0]=011(_THE) - 2.6 - \Y

BOR_LVL[2:0]=011( k&) - 25 - \Y

BOR_LVL[2:0]=100(_L-F+%) - 2.9 - \Y,

BOR_LVL[2:0]=100( F F&%) - 2.8 - \Y

Trstrempo®) | B AL FFLEHT [H] - - 0.8 4 ms

1 i RIE, AEE PR,
434 HENSHEHE
FRAA IS HRAARR 4-49) R EHRE FAIVoo R F IR/ 1 -

60/117 A AR AR 5 Nations Technologies Inc.

ke PROINT R L X L X R EREE 109 5 REAKE
Hi%: +86-755-86309900 {5 EL: +86-755-86169100
HE4: info@nationstech.com EEZw: 518057



NQtlon v:“ www.nationstech.com
BRI
* 47 NERSEHIE
&5 S *AF B/ME HRIE BKE L:<F V2
VREFINT WEZSREE -40°C< Ta< +105°C 1.164 1.2 1.236 \Y
, HiEH NS AR
Ts_vrefint™® i, ADC [ RERF Il - - 5.1 17.1@ us
RV N AESE | VDD = 3.3V
AVREFINT }_‘E‘Lﬁﬁ%ﬁz -40°C< Ta< +105°C -14 14 mVv
1. IR R SRARIN ) i N R i 2 RS RS 2
2. HBTHRE, AEAEFEPIER,
4.3.5 fLEHE R

HUALHFEZ Z M S BN R R ahs, XESHMN RO TR S HEERE. V051 5.

L E . ARSI VORI B AR . B P AEAA 2% R AL B DA ST ARG 45
HL A FE I &M, VELIE 4-4.
AN s I P AT BT I AU AR e, FRRAE DT — BRI A .
4.35.1 BKHERHEFE
A IR AL T B AT

PR BIVO 51 BIER AL FH AR, IR RSP L

FITAT AN B AL+ IR PR , BRARRS I B o

DA A7 A fh 45 (11 0 B ] 8 262 380 Py BE 3B AT (1) B PRAT 6 (0~40MHZI 0S5 15 i 3, 40~80MHzZH 1145
¢ 3, 80~120MHzH 924545 8 191, 120~160MHZz I 32543 & 1, 160~200MHzIN g4 2645 8 1)

BT R (Ferr: XA S HOL U e BN BT I 2 70 B T L)

MR AN froka = frok/2, freikz = frox/2.

Vpp=3.63V, 55T 105°C /125°C.
% 4-8F1FK 49T L HHIBE, RIKIEE 4-4%5 1 FIFREE IR FE N AVt B i & R RAE e .

VppEX Vss(TG 11 %K) »

R 4-8 BATHT BB HRITHAE, B A B AR A N BRI A7 s 4T

.
=)
S an

HAREO
ﬁ% §§i %ﬁ: fHCLK =- = = ﬁﬁ
Ta: Ta=25°C | Ta=85°C | A’ Ta:
40°C 105°C 125°C
200MHz 87.34 90.33 103.48 113.97 129.83
shagt i | 180MHZ 80.64 83.54 96.45 106.85 122.57
@, {figs | 150MHz 75.16 77.99 90.68 100.94 116.56
L
PHAMEE [ 1 00MHz 52.45 55.01 67.00 76.91 92.00
AT 50MHz 29.63 31.92 4339 52.96 67.73
Ioo keI mA
By 200MHz 26.63 29.14 40.25 49.78 64.26
shipgien | 180MHZ 24.73 27.23 38.20 47.72 62.13
@, ki 150MHz 22.65 25.04 35.90 4538 59.70
Yt
FAATMEE [ 1 00MHz 16.46 18.72 29.16 38.41 52.25
50MHz 10.13 12.28 22.92 32.15 46.27
1. HEEAEEE, AR,
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ERRAK
2. Yfuck>8MHzi} j3 FIPLL.

K 4-9 MR T A HOR I AR

HAEO
e S %44 fHoLk Ta=- Ta= Taz i:-NjyA
40°C TA=25°C [ TA=85°C | 450 125°C
200MHz 79.66 82.50 95.33 105.64 121.39
sh s | 18OMHZ 73.56 76.32 88.98 99.13 114.77
@, ffifg | 150MHz 69.08 71.76 84.23 04.32 109.80
MAS
P [C0omHz | 4907 50.73 62.60 79 40 87.46
REEFR AR 2 50MHz 29.65 41.05 65.23
o | TR 2743 50.52 mA
HL7 200MHz 16.53 18.71 29.72 38.98 53.34
sh st | 18OMHzZ 15.45 17.61 28.59 3781 52.15
@, LW | 150MHz 13.95 16.09 27.00 36.22 50.49
L
PHAAEE T 100MHz | 10,50 1259 2342 3259 46.83
50MHz 7.05 9.08 19.81 28.85 43.06
1. HEEATEMNERLGAE, ANEAEPPIER,
2. Hfuck>8MHzi 3 APLL.
4.35.2 {&IhFEHER BT
MCULLT T 51 254
B FTEROT ERA TR, HIERER MRS L VopEVss(TG 171%) -

B AN TR PR, BRARR G .
R 4-10 (SN G T A S8R AT 5 K L I T AR @)

HWARUEO ﬁ
#s e 21 A4 Ta=- Ta Ta Ta Ta Br
40°C | =25°C | =85°C | =105°C | =125°C
WA A T2 T, LSE 3T
JF, RTC 3T, IWDG 3£, 1.30 2.84 13.00 21.84 35.59
STOPO E_;:—EQFE(J Backup SRAM f%ﬁ“:
Iop . mA
fE R IR )
WL T LP i, LSE 47T,
RTC 4T7F, IWDG X, 0.87 1.67 7.72 13.24 22.15
BackupSRAM R
LSE #JFF, RTC #J7F, IWDG 3
1, BackupSRAM {74 174 18.7 29.4 44.0 70.2
STANDBY itz | LSE 17T, RTC%'}H;'WDG X 173 | 186 29.3 44.0 70.8
Ioo R B @ [, BackupSRAM f#¥F UA
LSE #T7F, RTC [, IWDG *
[, BackupSRAM A4 173 186 294 44.1 L4
VBAT BT 1) LSE #JFF, RTC 477, IWDG 3%
lob_vBAT R HLIf i, Backup SRAM e 2.6 3.8 10.9 19.8 34.4 uA

L AP RARE, A
2. HETBR ARG R
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BRI
R A4-11 AFHURIRFHIA T i iR RN B K FEL R T FE @)
HEMHO #
Vaa=] 2 x4 Ta=- Ta Ta Ta Ta fr
40°C | =25°C | =85°C | =105°C | =125°C
TR FIiE1T#A, LSE 4T
FF, RTC 4TF, IWDG %4, 1.30 2.84 13.00 21.84 35.59
STOPO #ist iy | Backup SRAM fiis
Ioo ol mA
HER FLIR R " -
VA ERALT LP #5350, LSE #17F,
RTC #T7F, IWDG 4], 0.87 1.67 7.72 13.24 22.15
BackupSRAM f#£F
LSE #TFF, RTC 4T, IWDG 3%
P, BackupSRAM {4 28 39 163 313 %68
STANDBY izt | LSE 17, RTC KM, IWDG X
Ioo TR B 7@ [41, BackupSRAM {#¥F 27 38 16.2 314 577 uA
LSE #JJF, RTC [, IWDG 3%
F], BackupSRAM A{g4¥F 26 87 162 314 586
VBAT #30 N LSE #JJF, RTC 4TJF, IWDG 3%
lob_vBAT R B i, Backup SRAM 5 2.6 3.6 12.3 224 394 uA

1 HZGEWEEEREE, AEE P,
2. T CRCGE A ISR

4353 AMEHERERE
# 4-12 HSNEHEIRTERE

M b HARUE Bpr
DMA1 4.47
DMA2 4.12

AHB nA/MHz
FEMC 15.44
XSPI 14.45
BKP SRAM 0.41
CORDIC 3.55

AHB1 HA/MHz
FMAC 6.93
CRC 0.83
SHRTIM1 20.02
ATIM1 10.17

AHB2 LA/MHz
ATIM2 10.82
ATIM3 10.69
GPIOA 45.33
GPIOB 45.82

AHB3 HA/MHz
GPIOC 46.06
GPIOD 44.89
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BEREAK
GPIOE 4541
GPIOF 45.81
GPIOG 44.98
GPIOH 4452
ADC1 17.54
ADC2 14.06
ADC3 14.90
ADC4 14.66
DAC5 0.37
DAC6 0.37
DAC7 0.42
DAC8 0.42
SAC 2.49
DAC1 4.64
DAC2 4.64
DAC3 4.75
DAC4 4.75
12C1 6.40
12C2 6.80
12C3 6.77
12C4 6.40
LPTIM1 3.91
LPTIM2 4.83
UART5 5.39
UARTS 5.53
GTIM1 9.61
GTIM2 8.85
APB1 LA/MHz
GTIM3 9.38
GTIM4 11.60
GTIMS 11.47
GTIM6 11.61
GTIM7 11.65
CANFD1 16.92
CANFD2 16.69
USBFS 23.75
BTIM1 6.56
BTIM2 6.38
SPI12/12S2 6.64
SPI13/12S3 6.48
USART2 6.62
USART3 6.85
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BEREAK
RTC 3.26
WWDG 3.70
PWR 4.60
PGAL 3.51
PGA2 3.51
PGA3 3.51
PGA4 3.51
COMP1 3.61
COMP2 3.61
COMP3 3.61
COMP4 3.61
COMPS5 3.61
COMP6 3.61
COMP7 3.61
APB2 LA/MHz
SPI1 5.14
SP14 5.28
SPI5 4.77
SP16 4.82
USART1 6.83
USART4 9.17
UART6 551
UARTY 551
GTIM8 13.50
GTIM9 13.36
GTIM10 13.62

4.3.6 SMERRTEHEMRFE

4.3.6.1 HPERETERBPIRE (HSE)

RPE RS BRSNS (Bypasstiz 4G, MR R BIETT SR 4-4

B2
K 4-13 AN P R RE

75 SH F A B/ME HRE BAE A
fHsE ext FH P Ah R s e AR O 1 8 50 MHz
VHsEH OSC_IN %y N\ 5| J 5 B P HL 0.7Vop - Vob -
VHsEL OSC_IN %\ 51 MK fE~F fL - Vss - 0.3Vop \%
tw(HsE) OSC_IN 7= B A i s ] O 16 - -
tr(se) OSC_IN _EFB8 R B& i [ @ - - 20 e
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BEREAK
ti(HsE)
DuCywmse) | dizstt - 45 - 55 %
I OSC_IN #i A\ I HLifE Vss<VINSVDD -1 - +1 HA

1 HURHRE, AR .
4.3.6.2 AMEBIRIERT4PIR (LSE)
FFe P H IR S MR A8 P — MR [ SR SR B (Bypasstizl) WIS, FRBSEFERIGEH R AR 44

) 2% A
L A-14 ARE AN P R
w5 S %M B/ ME HRIE BXE L:<¥ivA
fLsE_ext FH AN e A 2 8.8 32.768 1000 KHz
OSC32_IN H N\ 5| i H
V - TV - V \Y
LSEH T 0.7Vobp DD
OSC32_IN #iy A\ 5| MK
VLseL TR Vss 0.3vDD mV
WS | 0SC32_IN R Il - 450
@ ) )
tw(LsE)
ns
s 0SC32_IN |- FHk R4 50
LS i i
ti(LsE)
DuCy/(Lsg) mi S L - 30 - 70 %
I OSC32_IN #iy N HLI Vss<VIN<VDD - - + pA
1. BWIHRE, AEAFAHINER.
4-5 A8 R K A T
A
VHSEH ——
90%
VhseL b — =
t
tr(HSE)—> »—etfHsE) | > tW(HSE) - tW(HSE)
i« THSE—>
IL
External Clock Source fHSE_eXt OSC_|N
JUure =
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BRI
4-6 A I R 2SN T
A
VLSEH _
90%
10% |
VLSEL  S— — —
| t
tr(LSE) > ~—<tf(LSE) »twse) = tW(LSE)
I
I
External Clock Source fLSE—EXt OSC32_IN
Lo =

R — A B B RV R AR AR I R SR I B

Fe I AR IR B (HSE) AT A ] — N 4~32MHz ¥ 1A B B i R d (R MR e =2 . A Tih gy
A5 DR T N R R SRS s A, B SR SRR AR RIS R ERL T, IR AT
AU ] BE L FE TR G A% (K51 B, DAyst N H 2R RS B (AR E I 18] o A7 R AR T IR AR (1 PR 2
R B KESE), HEWAREA] . (X REZRU f RIS RS U2 BA T8 B U T IR )

% 4-15 HSE 4~32MHZz3R % 34451 0@

e S x4 =/ME JLRUE RANE BfT
fosc_in R A iR - 4 8 32 MHz
Re J it HELRE - - 380 - kQ
. - VDD=3.3V,
12 HSE 4 it VIN=VSS, 30pF i 18 ) mA
Om PR Ja 3 - 10 - mA/N
tsumse)® | BEIEHAI(BM Fhk) Voo &% 5E 1 - 3 5 ms

1o IEIREHRRE S B B AP R IR AR R IE R 45

2. HBUHRIE, AEAEFE .

3. tsumse)fe A BN (A], A2 MEAHEREHSETT 26 &, B 213 258 E FI8MHZYR & X BUN [A] o XM BRI AE — MR HER) F ki
PRas LIRS R, e AR A I A R T AR

4-7 i FH8MHz i 14 1y s 70 5 F

Resonator with

integrated capacitor c
—— OSC_IN f

| | HSE
| | l> >
I 8MHz Gain
| Resonstor :; Re control
|
= T~ 0SC_ouT
1. Rext#UE B SR RRAEROE -
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ERREAR
5 F— A di /M BV R 2% 7= AR (I S SR v 4
IR AR B (LSE) mT LA B —N32.768KHz [1) i A /P s i P (A=) MR IR 28 =42 AT AT
ZHH IE BRI T TR f R A as i, BT R AR TS RIS R . ER A, IR AN
TR AU ] R AT PR A 0 5 I, DAOsk/Nin B 2k B ARS Bl RS i 18] o A 0% SR ARV R 4% 1R
SHOE . FEE. FEESE), HEEMANPAT 7. X EIER0 SRR &5 FRATEH B C IR R R)
B X TCuRCL, EIXEH AN EN BB 7, FHREFF 5 ZER NI a1 Ay I CLuACL AR
HAZE . dg R R i LIC W AIC o 94 1720 545 H1 12 8 B HI 24
TIFHZCL A F 20115 : CL=Cl1 %Cra/ (Cla+ Cr2) + Csiray, HHCotray 42 5/ JHT H 25 HPCB # ZLPCB #1717
H 2%,

Flhn: aniRaEE T —AN gk EE%?'CLZGPFE(]i%%}ﬁ%%ﬁﬁcstray:2p|:’ m\UCLl:CLZZSPFo

www.nationstech.com

% 4-16 LSEHR % 23 r PE (fLse=32.768kHz)®

Ziine) 24 #A B/ME BAE BAE L EA

Rr S R P - - 5 MQ
fIRBKZN 300

12 LSE 3Rzl Hift ) 750 nA
e A5 1000
KR 3 9

gn USNEL R 120 HANV
L) 27

tsuse)® JE B 1] Voo A 5E 1) - 2 - s

1 WZREPETRIE, AELR PR,

2. tsuusefe /A BN TE], R MBAHERELSETF RN, 245 258 5E 1132, 768KHZHR 11X B 18] o X AN BUER A —MRiE T
MRS LIRS R, el A B R A I A Rl T AR AR

4-8 i FI32.768KH & 1A [ 1. 78 3 A

MCU

Low-power
Control Amp

IN ouT

1
LT
1
LT

{0

Xtal

- Cu

i}
—

4.3.7 PERE BP R
T e th i R S R (B R AL R R B 5 44 2T 5
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EIR}WR\)
4.3.7.1 HIEMNIBHSHRCHRT 2

£ 4-17 HSIHR 23 HEO@

www.nationstech.com

fine) 2% M B/AME HAUE = INIA Ffr
fhsi LIES VDD=3.3V, Ta=25°C, k)5 7.960 8 8.04®) MHz
VDD=3.3V, TA =-40~125°C -15 2 %
ACChsi HSI &% #s A5 @ | VDD=3.3V, TA=-10~85°C -1.2 1.2 %
VDD=3.3V, Ta=0~70°C -1 1 %
tsu(HsI) HSI %35 2 3 2 [1) - - - 6 s
IDD(HsI) HSI 437 a2 DhAE 100 120 HA
1. Vob=3.3V, Ta=-40~125°C, FRIERFHIVLM.
2. HBIHRIE, AEA A,
3. EPERHERSTE, REFEERE . FR R R I 2 T 4 %,
4. SRmZEAIEEERIORN, BEk AR IR, ATEA R AT IR
4.3.7.2 {RENIB(LSI)RCIRZ 2=
* 4-18 LSHRY 2 PE®
5 4 F RAME | BEME | BAME | B
25°C Kk, Voo =3.3V - 32 KHz
fal® it \T/,ZD::-lzi?)YlBif(:V' 28.8 32 352 | KHz
tsuwsn® | LSI ARG ARIEEHITE | - - 60 84 ps
loowsy@ | LSI 4% 45 Th4E - 0.6 nA

1. Vop=3.3V, Ta=-40~105°C, F&IEH:TIVLE.
2. WIEAHRIE, AREAF .
4.3.8 MAKTHFER N5 BE ) vt 6]

R A-1951 H MR I [R]E AR — N8MHZITHS I RCHR vz a B M B B S 30 o MR i {8 0 B B 4 = i
R A AR T E -

B STOPOZ{STANDBY#Z: I8P ZRCHRE %%
B SLEEPHIZ: HJERR &3t NSLEEPAE R BT FH B B b
B [P TR) 2 A A B IR B AL B R FF & 3R 4-410 26 AR5 31

R 4-19 RIHARAE R A (]

"5 E 2 HAEO AL
twusLEep AR AR A e 6 Cycles
MAZAAR S O MRBE (R R 234 T8 478 ) 20 us
twusToro
MAZAAR S O MR (R 25 R ThFERE ) 22 us
twusTpBY AR =gt i 100 us

1. PRI 1] 02 MR AT a0 = 0 R P SR — SRR 2
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4.3.9 PLLMH:

Ny

R 4-209 IS HUE M ARSI LA i U AT AR 4-4R0 26 HI 15 5.

2% 4-20 PLLERME

www.nationstech.com

g
w5 S E:: XA
B/ ME HAE | FKREO
; PLL ¥ A\ B 0@ 4 8 50 MHz
P PLL % N B 545 HL 40 50 60 %
foLL_out PLL %45yt B 32 - 200 MHz
tLock PLL Ready f57~15 5 i Hi B[] - - 150 us
Jitter Rms cycle-to-cycle jitter @200MHz - 5 - ps
fvco out PLL VCO output 64 - 500 MHz
IpLL Operating Current of PLL @200MHz VCO frequency. - - 1500 uA
1. HZEAWEEE, AL,
2. TEFEEMHIEFPMGEIAREL MR HEPLL S AR 205 5 e ourib T U VFTERE N .
% 4-21 SHRTPLLAF
B
w5 S E:<VivA
B/ME WAME | BRAEO

SHRTPLL % A 4@ 4 8 50 MHz
fsHRTPLL_IN " —

SHRTPLL % NBF 4 5 25 L 40 50 60 %
fsurTeLL_out | SHRTPLL {3 St i i 4 75 - 2500) MHz
tLock SHRTPLL Ready F&7~15 5%t i [a] 10 62.5 125 us
Jitter Rms period jitter @250MHz - 100 - +ps
IsHRTPLL Operating Current of SHRTPLL @250MHz VVCO frequency. - 9.2 - mA

1. HEZEEAWEEH, AL,
2. HEFEMAHEROEMAL, MR HESHRTPLLE N B 20 412 {F 5 fshre_outib T SRVFVEHE A -
3. SEZPRSHRTPLL%H u300MHz~1000MHz, %5 4Mcfs IR P 4 B 3hidk 4749 4
4.3.10 FLASHTA#E B4
FRAEREM U, FrA R ESHUEETA = -40~105°C 135,
K 4-22 NFEAERBA R
#e ZH %A BMEO | RBEO BAEY BAr
Ta =-40~105°C, double i 40 i
toro 64 fir F) 4 RN 1] word 34 s
prog Ta=-40~105°C, buffer K
" - 19 -
program
teRASE TU(BK F49)BERRIS[A] | Ta=-40~105C - 10 20 ms
tme HE T BRI ] TA = -40~105C - 10 20 ms
R, fucLk=200MHz,
4R, VDD=3.3V ; 42 545 mA
I s 925 SR, fuck=200MHz, i i
DD I LA VDD=3.3V 6.5 mA
B, fruck=200MHz
VDD=3.3V 45 mA
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BEREIR
e AR AL,
Vop=3.3~3.6V 0.05 4.65 LA
Vprog Y R - 1.8 3 3.6 \%
1. HBEHRIE, AEAFE RN,
R 4-23 INAFA7t a5 75 A VRO DRA7 SR
w5 E % B/AME® Bfr
Nen (e S UOH) o 0y Flasn G 10 T
10kcycle® at Ta = 85<C I 20 H
treT HHE ORAT PR 10kcycle®@ at Ta = 105<C i 15 4
10kcycle® at Ta = 125<C i/ 10 E

1 WMZREIPEE L, AEE .

4.3.11 455%F 5 KE (B A EURH)
T AR IARESD, ES, LUY, A5 (75, S AT 35 IR L e e 1 A AR 7 T £

PERE.

## B JH L (ESD)
B EEL O (— AN IE B Bk R T 8D B — FD B Ja — A S B Bk ) e n B BT A R S BT 51 L

X 4-24 ESDH R KA

i) E 2 %1 i BAEO LA
= P -STD-
Vesoren® | #HL i i FE (A A1) S e g MILSTD-883K 3A 4000
\Y
Vesocow | B R (G iy | TA= 425 T f75 ESDAEDECIS- | g 1000
002-2018
1. HZGAHEEE, B4R IEL.
2. VBATS| B % i K {H 42000V
LG BUR A (EMS)
% 4-25 EMSHHE
5 B %A 20
. , ot st e ap | VDD = 3.3V, LQFP144,TA = 25C, HCLK
Vresp AR 1/O 51 Lt hn fe BRI, LAl & Shae Tt = 200MHz, conforms to 1EC 61000.4-2 4A
JEITE VDD Ml VSS 5l A 100 pF % L | VDD = 3.3V, LQFP144,TA = 25<C, HCLK A
Vv PR BES BE R R RS, LL3EThhe T4 = 200MHz, conforms to IEC 61000-4-4
EFTB
XF 1O 5 e N B 5 R A AR A I PO B RS B | VDD = 3.3V, LQFP144,TA = 25<C, HCLK AA
IR EMRE], LA EINEET = 200MHz, conforms to IEC 61000-4-4
BARYLY)

T VPSR BIVERE, 75 EAE6 R fh L AT 2 LA AR B it

B OyREAHIEG L RAUE R A
B R AT E RO 5 A ETE A
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5

M

Catii

KA

MEO

LU

[EYEXTEN

Ta=+125<C, FF& JESD 78E %A

+200mA, 1.5*VDDMAX

1. fEREEAMH TR
4.3.12 1/O¥ M4t
SER PRV N e
BRARKEBIB], THRIH SR IRE 4-A0ALEN RSB Fr HIO8 14 & HACMOSFITTL.

£ 4-27 1O

e ¥ %M R/ME WARME | BRKE BApr
Vpop=3.3V Vss 0.8
Vie BN P AL Vop=2.5V Vss 0.7
Vop=1.8V Vss 0.3*Vop
Vpop=3.3V 2 Vop v
Vin LIPS Vpp=2.5V 1.7 Vb
Vop=1.8V 0.7*Vbp Vop
MR L TR [ oo 209
Vhys () Vop=2.5V 200 mvV
Vpp=1.8V 0.1*Vpp®?
" R 7O Vpp=Maximum 1 . A
Vpap=0 2 Vpap=Vpp®
VDD=3.3v,Vin= Vss 80 220 kQ
Rru 55 LA R HL @
VDD=1.8~3.3v,VINn= VSS 60 500 kQ
VDD=3.3v,Vin= VDD 80 220 kQ
Rep 55 T Hr AR HL @
VDD=1.8~3.3v,VIN= VDD 60 500 kQ
Cio 110 51 JIF FL 2 5 pF

1. SRR AT R RER R . HEEA TS, AL .
£/6100mV.

UL RAEAR SR 5] I B 1e) HL AL E1E

YU LU T RE e T B R AR

2
3

4. BRAR R B — AN AT R AIPMOS/NMOS S 3 .
5. Vrap &18 10 BRI N HIE.

F A 1103 [ #CMOSAITTLAE A (R 8 S ic &),

i IR LR
GPIO(ih F iy N /4 i ity 1) P LAMRSC 5 Hh 22 0k +/-12mA I . 7R P LA A, VORI i H b AR IE SR 5 H
TA L4275 25 Hh I 280 e KBUE M8 -

B A 1/O%; H Vo b 3R HL i

fBIvoo(F 4-2).

B A 1/O IR IF M Vss B H LS, Il EMCUTEVss it I i Ras AT i, ASREHE IS 48 fix
KEEE Ivss(F 4-2).

721117
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TR, ANfE

AR E E T 280 MCMOS LK TTLS 4 :

L 20T R AUE
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BARdR i i, & 4-29%1 IS BUE [ AR IE A Vo ik L R 7 A 38 4-410 2 F &5 3. BT 1110
St 1B 2 A CMOSHAITTLHY

* 4-28 109KBh#E 1RO

R VD E)o:é.sv VD[|>O:Lé.3v VDIIDO:é.sv VDI!)O:LZ’.SV VDIIDO:i.BV VDE)O:Li.sv AL
2 -2 2 -15 15 -1 1 mA
4 -4 4 -3 3 -2 2 mA
-8 8 7 7 5 5 mA
12 -12 12 -11 1 7 8 mA
1. HETHRIE, AEERE PR,
#* 4-29 fyh B RS
e ¥ %1 ®R/ME BAE XA
Vop=3.3V, lo.®=2/4/8/12 Vss 0.4
Vor® AP Vop=2.5V, loL®=2/4/8/12 Vss 0.4
Vop=1.8V, lo.®=2/4/8/12 Vss 0.2*Vpp v
Vop=3.3V, lon®=2/4/8/12 2.40) Vop
Vor® LR Vop=2.5V, loH®=2/4/8/12 1.8® VoD
Vop=1.8V, lon®=2/4/8/12 0.8*Vbp Vb

ORI B Lo AR A IR R 4-2rh 45 IR A X B R TR AL, RJES o B SR (T /OB AN 2 1) ) S R i vss o
O A H K PR Lo AR 2 AR . 4-2rP 45 IR B X s R BUE AL, RIS o PR SR (A /OB 422 11 A A i Ivoo
HZEA PP AR, A=l

SEBRIRANRE ) WA 4-28.

. PC13,PC14,PCISAFELLTE A

BN H AR R

o N HH SRR TR IR 58 SURVEME 73 I ] 4-9F1% 4-30%5

BRAERERIUEIE, % 4-30%81 IS HUR AT I SR S ML i R FF 538 4-4R 5 AF A3 3

I N

R 4-30 H N SRR R

DSy[1:0]liE& #e B2 P Jis w/ME | KA Bhr
CL=5pF,Vpp=3.3V - 75
fmax(IO)out %j{%ﬁ\%(z) CL:5pF,VDD:2.5V - 50 MHz
CL=5pF,Vpp=1.8V - 30
CL=5pF,Vbp=3.3V - 3.7
00(2mA) taoyout i HH S Isf CL=5pF,Vbp=2.5V - 4.8 ns
CL=5pF,Vop=1.8V - 7.2
CL=50fF,vDD=2.97V,vDDD=0.81V
taoyin B N LI input characteristics at 1.8V and 2.5V - 2 ns
are derated
01 (4mA) fmax(oyout B KR CL=10pF,Vpp=3.3V - 90 MHz
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BEREIR
CL=10pF,Vpp=2.5V - 60
CL=10pF,Vpp=1.8V - 40
CL=10pF,Vop=3.3V - 35
taoout i HH SR CL=10pF,Vbp=2.5V - 45
CL=10pF,Vpp=1.8V - 6.8 ns
CL=50fF,vDD=2.97V,vDDD=0.81V
toyin TN ZEf input characteristics at 1.8V and 2.5V - 2
are derated
CL=20pF,Vpp=3.3V - 100
fmax(o)yout BRAR CL=20pF,Vbp=2.5V - 75 MHz
CL=20pF,Vpp=1.8V - 50
CL=20pF,Vpp=3.3V - 3.5
10 (8mA)
taoout i HH SE B CL=20pF,Vbp=2.5V - 4.8
CL=20pF,Vop=1.8V - 6.6 ns
CL=50fF,vDD=2.97V,vDDD=0.81V
taoyin B N ZER input characteristics at 1.8V and 2.5V - 2
are derated
CL=30pF,Vpp=3.3V - 120
fmax(ioyout BRAR @ CL=30pF,Vop=2.5V - 90 MHz
CL=30pF,Vpbp=1.8V - 60
CL=30pF,Vpp=3.3V - 3.4
11 (12mA)
tiojout i HH SE R CL=30pF,Vpbp=2.5V - 4.3
CL=30pF,Vop=1.8V - 6.4 ns
CL=50fF,vDD=2.97V,vDDD=0.81V
taoyin LIPS TAI) input characteristics at 1.8V and 2.5V - 2
are derated

1.
2.

1/O% 1 FIBR N 6E /118X PMODEY[1:0]EC &, 2 WH P F M S GPIOw I L B 27 A7 28 I Ui BH
ISR 4-95 Lo

4-9 i N A PR E X

EXTERNAL OUTPUT on

90|% 10%
I I

CL

, traopout |
|

I
I
I
I
I
I
I

¢ tr(IO)out ) |
I

< T >

Maximum frequency is achieved if (t+t)<=(2/3)T and if the duty cycle is (45-
55%) when loaded by CL specified in the table “I/O AC characteristics”
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BEREIR
4-10 fHaEiR
DVDD VTD DVIDD
Signal Input »| Chip core p Output /O » Signal

!

0,
Input ><7D5§6{’D Input 50% VDD

+—Delay Delay
Qutput, 50% Output,
VDD 50% DVDD

4.3.13 NRSTB[ B4t

NRST 5| filf AR E HICMOS T, WHRE K — M ABEWTITIY LHIHH, Reu(Z IR 4-31). BRIARRRHIHEHT,
R AN H IS HRAE AR BB ERF G R 4-40 %=1 3.

% 4-31 NRST 5| I

e B Vi B/ME WAE BXE =R A
Vinrsn® NRST i MK P HL - Vss - 0.3*Vpp v
ViHnrsm)® NRST #i A\ = F P HLE - 0.7*Vpp Vbb

Vhys(NRST) NRST Jifi 2 45 fih &2 4 FEL B ¥iiv - - 300 - mvV

Rpu 55 b SR AR IE®@ VinN= Vss 30 50 80 kQ
VEnrsT)® NRST %\ JH 8 ok o VDD=3.3V - - 100 ns
VnrnrsT) NRST %t A\ JEJER bk e VDD=3.3V 300 - ns

1 HBHRIE, AR R,
by U BE R BT AN T AE (1 FRBE R B — AN AR SR PMOSSE B . 3XANPMON/NMOS T 56 1 B BEAR /1N (2 15 10%)

4-11 Y HINRST 5] R

VDD

External reset circuit®

(2
————= Q NRST . Internal reset
0 b— Filter f—ou

1 UEBAEA.
2. R ARIENRST S| I AL BEBEAR TR 4-30h B IR K Vinrsn BA R, B IIMCUANRERR RIS A
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4.3.14 SHRTIME I 23451

BRARREI UL, R A2 SRR IFT AR 4-4R0 % IF ROFA ISR FE AN (it F e R I A5 30

% 4-32 SHRTIM$EH 4O

#s E2 E i &/ME HARME mAME HAhr
Ta SE I 4 PR IR R Y fshrmim =250 MHz -40 - 105 <
fsHRTIM T PLL KHERY . - - 250 MHz
tSHRTIM SHRTIM %1 N\ i 4 As per Ta conditions 4 - - ns
tressHRTIM) | IR DK TZS??;;]\A 12()53) l\l/l(;_éZT - 125 - ps
RessHrRTIM | JE I 5 43 R - - - 16 bit
tors | BRI 11K A B 3 . %125 : 1o tsHRTI
’ fshrTim =250 MHz 0.5 - 64 ns
[toTr] / [toTF| —— . - - - 511 toTe
max PEXIMTEH SRR D fsirmim =250 MHz - - 34.07 83
N . . - 1/256 - 1/16 fSHRTIM
forperg | HTE 2N SR fsirTiM =250 MHz 0.976 - 15.625 MHz
S BRA el . i - 16 - 256 tsHRTIM
tistew | HRRAE Bk KR formriv =250 MHz 0.064 - 1.024 5
1. BEETRAES R, KRE4AMR.
F 4-33 SHRTIMX i R4 )% H i 92O
i B %M sME A | BKME BpL
% e s M SHRTIM_FALTINX 75 AF i
tLaton | BTl I R AE IR SHRTIM_CHxy %1 th 31 B £ SR AE 12 9 12
TwEalry | S/ kb 5 & - 8 - - ns
i . | AELE: S COMPX_INP %A\ 5| 13
¥ 5 1] N 4 3R — -
tLaT(an | LD B I R SE IR SHRTIM_CHxy 41t 1 B fE SR AE I 22 38

1. EZHEPFMh SHRTIM 5795 s Ry B
2. BRHEETRACEE R, REE .
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BRI
% 4-34 SHRTIMSE A 441 45 10 1) 4in H v o7 (I 2 i A 50 0)
5 e %14 B/ME HAUE® | BRKEA AL
M SHRTIM_EXEVx A
tLatoeev) | AR EFm N AER | $] SHRTIM_CHxy i 51 BT - 11 17

TEAEAEIE (30pF 7#)

Tweey) | /MR Ak 98

MEEE#E COMPX_INP #A 5
tiat(aeey) | AEIUVANEBEEAEmT N ZER | JIE] SHRTIM_CHxy #iti 51 - 24 42
HIMERRIEIR (30pF fi#k)

1. WESHEP TN SHRTIM Z45 [ F 0 iR B,
2. BUREFETRAESS R, RELENIRK.

F 4-35 SHRTIMXS #3821 25 10140 i i o7 (=] 25 4 X D)

5 e % w/AME HARME | BRKE? HAL
M SHRTIM_EXEVX ¥ HiA\5
tuarceeyy | FCFAM AN ZEIR | BIF] SHRTIM_CHxy fi 518 - 47 51 ns

(30pF 3 KIERFIEIRG)
M. COMPxX_INP #i A5 B
tiaraeeyy | ASEAULAI S 1 0] S AE R SHRTIM_CHxy v 51 (30pF - 58 71 ns
FEk) HIERBIEIR®)

tweey) | /DAMEBFELE ki 8 - - ns

M SHRTIM_EXEVxX # 54 A 5§
Tumesy AR A B} 5 COMPx_INP % SHRTIM_CHxy - - 1 torrrm®
b 51 IR A IR 50

1. HEZRMHSFMT SHRTIM #5454 SE 2B R B
sk T RIEGE R, REENIR.
ZBHUETE fshrmim = 250 MHz B 45 H Y.

> LD

tshrTiM = 1/ fshrTiM, - fsHrRTIM= 250 MHz.

£ 4-36 SHRTIM[E 4 N\ H®

i B %5 B/ME HRUE B L YA

fwsYNGINy AN (4% SHRTIM_SCIN) 1)
N UL

{RES(ESR) Yo R [R] 2518 SR i 9 B[] - - - 3 tSHRTIM

. - 16 - tSHRTIM
A 3 i'_‘.:r
twsyncout) | SHRTIM_SCOUT #irH i1 ik v 55 F& formr=250 MHz - 64 - ns

- 1 - - tSHRTIM

1 W8 RIE, AR .

4.3.15 TIMER 24
# 4-37. £ 4-38. T 4-39F1F 4-40%5) H FI S HOH B AHRAE
A R N 2 ShaRE 51 I Car B Lh s B NAZR. MBI BF . PWMET ) IR TERS, 15 1L554.3.12715,

2% 4-37 ATIML/2/345 O
%we S %4 B/ME BAMH Bpr

_ 1 - tTimxcLK

tres(TI M) fﬁ HﬂL %%ﬁ;ﬁ Hj— ]‘ETJ

frimxcLk= 200MHz 5 - ns
- 0 frimxcLk/2 MHz
f CH1 & CH4 1 E I 284N I B g
T HITE I 2R 5H T BhAgE frimxcLk= 200MHz 0 100 MHz
Restim SE I 3553 2 - - 16 bit
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BEREIR
MIEFE T NIRRT, 16 AT EE - 1 65536 tTIMxcLK
fcouNTER -
I e 3R frimxcLk= 200MHz 0.005 327.68 us
- - 65536x65536 tTImMxcLK
¢ B B
MAX_COUNT BN RE T FrveLr= 200MHzZ _ 215 s
2. HBGHHRE, AEAEFEFIER,
% 4-38 GTIM1/2/3/4/5/6/745 1D
5 S % B/ME BXE LKA
- 1 - tTimxcLk
tres(TIM) SE I 2% 73 eI TR frimxeLk= 100MHz 10 - ns
frimxcLk= 180MHz 5.56 - ns
- 0 frimxcLi/2 MHz
fext CH1 2 CH4 I 5E I 2340 iR frimxcLk= 100MHz 0 50 MHz
frimxcLk= 180MHz 0 90 MHz
Restim TEIT 28> HER - - 16 bit
ST BRI, 16 (i 45 - - 055 UL
E=P :': % N N ’ 1 j-i/ % -
fcouNTER I 20 frimxcLk= 100MHz 0.01 655 us
frimxcLk= 180MHz 0.00556 364 us
- - 65536x65536 tTimMxcLK
tmax_count | B R ATRERITTHEL frimxcLk= 100MHz - 42.9 s
frimxcLk= 180MHz - 23.9 S
1. BWIHRE, AEAFAHINER.
#* 4-39 GTIM8/9/10%5 1D
e ZH % B/ ME B AE L:<VivA
. - 1 - tTimxcLk
t B} 28 43 HEEsT [
res(TIv) FERT 3853 T T frimxcLk= 200MHz 5 - ns
- 0 frimxcLk/2 MHz
f CH1 Z CH4 {5E P e AT R
T e e 200MHz 0 100 MHz
Restim SEIT 28> HER - - 16 bit
SR T PRSI, 16 i i A - 1 65536 trimoik
{counTER o
4 30 frimxcLk= 200MHz 0.005 327.68 us
- - 65536x65536 trimxcLk
t = AT &L i34 %
MAX_COUNT | IR KT REMI T4 Frroc= 200MHz - 15 s
1. BHEHRIE, AEAEFE AR,
% 4-40 LPTIML/2%5 1@
#e E 28 % B/ ME BNE L:2K VA
- 1 - trimxcLk
t TN 3% 4 HE T
relTiv S Gl frimcLk= 100MHz 10 - ns
- frimxcLi/2 MHz
fi CH1 % CH4 W EI ERE b AR
=T HITE RS 285+ HRT BAgE frimxcLk= 100MHz 50 MHz
Restim ERT B HER - - 16 bit
{COUNTER MR T IR, 16 fr il A ey - 1 65536 trimMxcLk
B SR frimecLk= 100MHz 0.01 655.36 us
- - 65536x65536 tTimxcLk
t =) AT 8% [ -
MAX_COUNT | ¢ K AT BERITHEL = 100MHz - 29 s

781117

A AR AR 5 Nations Technologies Inc.

bk PRI R X m AL X SR 109 SEEREAKNE
Hi%: +86-755-86309900 {5 EL: +86-755-86169100

HE4: info@nationstech.com EEZw: 518057



NQtion v:“ www.nationstech.com
ERRAK
1. HTHRIE, ATEAFH.

4.3.16 F | 1%

# 4-41\WDG i KA/ N HEE AL ] (LS = 32 KHz)

W5 PD[2:0] B/MHERL[11:0]=0 BRI RL[11:0]=0xFFF ;¥

/4 000 0.125 512
/8 001 0.25 1024

/16 010 0.5 2048

132 011 1.0 4096 ms
/64 100 2.0 8192

/128 101 4.0 16384

1256 11x 8.0 32768

1 W8 RE, AR PR,

# 4-42 WWDG i KA N U A7 18] (PCLK L = 120MHz)

il TIMERB[1:0] BB BB A
n 0 0.0341 556.92
12 1 0.0682 1113.84
13 2 0.136 2227.68 e
14 3 0.273 4455.36

1 Wi RE, AEE .
4.3.17 IPCEOFReE
BRAERRBIBI, 2 4-4351HH (112 50— A FR BRI, foo SR FIV oo b BLFEAF 422 4-400 A PRI L1551

N32HA4747 i I 1PCH I A S AR EPCIBAS P, AR IR SDAFISCLANE TR 51, i E
THRRTHI, 25 RV [8] IPMOSE SR M, (HATHIRFFAE .

PCHE FRES T3k 4-43, F M N 2 68 5| JI(SDAFISCL) IRFE R, S WEE4.3.127,

797117 A AR AR 5 Nations Technologies Inc.
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BRI
R 4-43 PCH EFEW
PRTEAR PIEER PR+
% %
i - R | Bk | Bh | Bk | BA | BE | TE
fscL 12C $ 04 0.0 100 0 400 0 1000 KHz
th(sTa) FF 4t 2% A ORI (1] 4.0 - 0.6 - 0.26 - us
tw(scLy SCL HJ EC T 18] 4.7 - 1.3 - 0.5 - s
tw(scLr) SCL R i I 1) 4.0 - 0.6 - 0.26 - us
tusTA) BB T 46 2% A B S (] 4.7 - 0.6 - 0.26 - us
th(spa) SDA F ¥z (R3¢ 8] 300 - 300 - 0 - us
tsuspa) SDA # 37 H [A] 250.0 - 100 - 50 - ns
i“(SDA: SDA M1 SCL |- Fif ] - 1000 20 300 - 120 ns
r(SCL
ttffizg SDA Ml SCL F B[] - 300 - 300 - 120 ns
tsusTo) {52 1k 25 A ST ) 4.0 - 0.6 - 0.26 - us
15 1L A 2 TP UE S I ]
tw(sTO:STA) (L7 ) 4.7 1.3 0.5 us
Cb ST Al e - 400 - 400 - 550 pf
ty(spa) Bl RO 1A - 3.45 - 0.9 - 0.45 us
tv (ACK) N R ] - 3.45 - 0.9 - 0.45 us
AN JHE I B 2 I ik
tsp iﬁi);/)fé&%%ﬁﬁi‘ﬂ?ﬁﬂ HISR U Jik 3o ) i 0 50 0 50 s
i
1. HBHRIE, ATEAFE RN,
4-12 12C B AT i T A & e g @
VDD VDD
@) @)
4.7KQ % , A
4.7KQ 100 Q(g)
1
I°C Bus (i SDA
W scL
®)
100Q"
Repeated Start
Start Condition f)ndltlon
SDA
‘\/ —- tsusTa) \—
J )< I > Start Condition
tf(gD’Aé)"_ —>—— ispa) w—ia—LsusDA) A \ o \:/
tyspia) thspa) - T HysTASTO)
bt tysckny T >—i4— e Stop Condition
scL e tuack)
S
twsckL) Fe— tisc)—p-} it— —p-ia—ty(sci % i
—1/fcp > 9 th clock
1% clock cycle
1. & SEKEETCMOSHE: 0.3Vopfl0.7Vob.
2. bh A BHBHEE T 12CH P .
3. RHPEE IR T SePR e AR, WTUANEZSRTHE, F5LREE.

A AR AR 5 Nations Technologies Inc.

ke PROINT R L X L X R EREE 109 5 REAKE
Hi%: +86-755-86309900 {5 EL: +86-755-86169100
HE4: info@nationstech.com EEZw: 518057



NQtion v:“ www.nationstech.com

EREIAK
4.3.18 SPI/12S¥E: 4%

G ARRRIIBLY, & 4-4451H MISPIZHNE 445 Fih HOPSBHUR M AFFBIRIE , focLioIR RV oot LI
Ta% AR E,

B St N H 2 F ThRE 51 IEI(SPIFINSS. SCLK. MOSI. MISO, I12SfJWS. CLK. SD)H4FMEVESRS, S W5
431275,

# 4-44 SPURPEW

s e %1% B/ME HRE BAE | B4
fscLk FEHI - - 60
D 2R
Utk SPIR iz INCER - - 20 MHz
DuCy(SCK) SPIM g NI b 1 25 B SPIMAR 45 50 55 %
tsunss) @ NSS%#E 7. i ] M tscL/2 - -
thnss)® NSS{RFET ] MAREEL tscLk/2
)
e | SCLKE AR ORI | R tew2-1 | tsaw2 | tsowd2+1
W(SCLKL)
tsuemn)® v s . FER 3
tu® | A WHA 35
thovn™ ot . EXS 5N 25
e ® Hl i N PR RN 1] INCER > - - ns
taso)V®@ F i H i 1) B[] A 9 - 2*tscLk/2
tais(s0) ¢ Kl A% 1L i N 9 - 16
tyso)® e e ST M (i BT 2 JR) - 9 12
o® | AR 1 SRR ) : 3 5
thso)® s o MR (B REINIE 2 J5) 5 - -
o ® | SR R 1 A (EAEDI Y ) 0
1. HEHRE, AREAF R,
2. W/MERRIREhEH R 5NE], KA R IER AT B I R T
3. BUMERREA BB/, RORE RSO L B T S S B R A
Kl 4-13 SPIRf P B — MAEAFICLKPHA=0
CLKPHA=0
NSS input \ Y, A
/ [
: tunss) | tesoLk) N /7 | th(nss) II
< 5 > g < >
| ' ' [ |
_ | |
CLKPOL=0 I : ::W(SCLKH) | | : | |
I | w(SCLKL) | | [ I
I : I | | I I :
I taso) | I tyso) I thso) | M Lais(so)
) | v(SO), F(SCLK) |
!4_1 ': D 1 Mtear D¢
T
MISO output 4< | : MSB out ><i Bit 6~1 out// LSB out >7
Ly I |
il ,
T
MOSI input M I MSBin !r>< Bit 6~1 Ir// >< LSB in W
|
le thes) ;i
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BEREIR
Kl 4-14 SPI P B — ML ANICLKPHA=1®
CLKPHA=1
NSS input \ : // /:
¢ |

: tunss) € (SCILK) :; | ::@,l :

| |
CLKPOL=0 | I : |

! | bwscike) | | | |

I I twseky I I : I I

I N—>: | I | | I :

|
CLKPOL=1 | /i | | ' s |

I taso) I It X tra | trscLiy dis(SO)

:! N \ // - ) I |
T 7
MISO output >< : : MSB out >Q Bit 6~1 out >< LSB out >—
tusy 11 thsy
h > > /7
7

wostinwut [ wseim ) swexn™ X s X

1. E&SBEE T0.3VopH0.7Vop.
Kl 4-15 SPIRf /P — FB@
NSS input //
L te(scL) X |
CLKPHA=0 : '
CLKPOL=0 | : |
B ! | | Il
I ' | | I
CLKPHA=0 : ' | '
CLKPOL=1 | | ! :
I [ | : N
B ' | | Il
CLKPHA=1 I | [
CLKPOL=0 : : : : |
B l | : Il
_ I l | I
CLKPHA=1 | | | | I/ tyscLi)
CLKPOL=1 ' | ! trscw
Ty | | | W(SCLKH) | | |
> ! :‘ twscii) , | '
MISO input //////////// | msBin | D< /fBit6-1in : >< LSB in X?NHNHN
P —— i
thomyy | , :
' /4; |
MOSI output MSB out | | Bit 6~1 out | | LSB out
l
e e,
tymo) h(MO)
1. &S RET0.3Vop0.7Vob.
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BRI
® 4-45 12SHRE®
5 B %1 w/ME BRAE | B
fmeLk 128 =E B AR FE 256x8K 256Fs®)
fCLK 20 A% j{i‘ﬁﬁ(SZblt) - 64Fs® MHz
Uty | VS BRI T 2 (32bit) ; 64FsO
DuCy(SCK) | 12S i A\ B 4f 7 25 L 125 AR 3 30 70 %
s ® | WS T ERTEN o j >
: e 1252 2
thows) ™D WSERIER [H] FHEA 1253 > -
tsu(WS) @ WS%EE# ]‘ﬂ Miﬁﬁ :ggg ; :
thows)® WSERIERT ] A :;gé 8 :
twicLkey® . N N . 3125 -
n @ | CLKE A 1] MR, feek = 16MHz, ¥ 4i48kHz 345 -
W(CLKL)
tsuso_mRr)® FElkas :;gg 2 :
AR ST 1 e : -
tsusp_sr)® MBS 1253 7 - ns
thsp_mr)P@ EHEUE :;gé 8 -
CCE N = 2
thsp_sr) M@ e 1253 1 -
2 -
tasosn®® | Bt 1) IR BRI ) e : =
2 -
taso_s® | HCARH AT 1) RIS B (LI 2 ) Lo ) :
tusowm®@ | Bt 200 ERIBERELIT2ZIR) 125 : 2
taso_wm® | HcHRAfth R ERHEBRDIELIR) o : :

1. BEWRIE, AEA IR,
2. MK#TFfecik. B, MR feck=8MHz, NTecLk=1/frcLk=125nSs.

K 4-16 125 A2 I B (KA i) @

5 teeLky O

CLKPOL=0

| | |
CLKPOL=1 —\—/—\—/—\—M
| | |

|
PR | twelky) | : L. thows)
e | e
WS input \ | |
| ] : : Ten s //// I thsp_sT)
tsuws) — > | V(SD_ST) | >y
| | / |
T 0
SD transmit >< Last bit transmit® >< I MSB transmit >< //Bitntransmit >< Last bit
A transmit
tsu(ISD_SR)l thsp_sR) \
—rle——
| | / -
SD receive >< Last bit receive® >< MSB receive >< /7y Bit n receive >< Ir_eacs;i?/let

1. IE &S ET0.3Voof0.7Vob.
2. W F A RIBARALRIB AR . TR — AT 2 AT E XA AR 1 R IR
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BEREIR
Bl 4-17 128 F A= e B (R i) @
teeLi) | trcLk) trcLk)
) " I I
CLKPOL=0
| I | I I
| I | I I
: I : I I
CLKPOL=1 w
I'f [ | | | |
! Su(WS) | tweLkh) | tweLky | : | ith(WS)
| ’ |
WS input \ | | I I
P ! | | y/2ERY,
| | 1Ty(sp mm) 77 | thsp_sn)
| ! | | , i |
T n
SD transmit >< Last bit transmit®® >< :MSB transmit >< /7 Bit n transmit >< tl;;isggitt
, tsu(SD_SRi thso_mR) ,
| | -
SD receive >< Last bit receive® >< MSB receive >< /7 Bit n receive >< Ir_eacseti?/let

1. E&SBEE T0.3VopH10.7Vop.
2. BT RIBARAL AR . TR — AN AT XA S AR AL [ IR R
4.3.19 xSPI4%fH:

F 4-46 xSPITESDREL S T (145t

Ziinc ¥ B/ME MR = IN: | By
s QSPI i firgfis% : : 60 MHz
tw(ckH) tck)/2-0.5 - tcky/2

SCK & 17] ns
tw(ckL) tck)/2-0.5 - tcky/2
tsony PN g/ VA R 25 - y ns
th(in) LN E TP S| 55 - . ns
tvoum) 80 HH B A 5 [ - 25 35 ns
thioum) ot A DR R I (1) 25 - - ns

[l 4-18 xSPI7ESDREE S F I

It (CK)l !‘ tiek ;: L tw (ckH) J ) tw ok k: | 1 (cK)l
Lo | f I h | ro
I I I I | | I
1/ I\ |
Clock | I | | | I S
I [ leun | It oumy | | | [
I | | | I : .
{ ! \ cc
Data output \ DO | D1 D2 ) 55
I | '
| | I'[s(m)l thany I
' b e——
"7 |
. / I
Data input \ DO | D1 I D2 —
I I 1
I |
(. |
(I |
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BEREIR
F 4-47 xSPI{EDDREE N kR
®5 Eail B/AME SRIH BAE L
fox XSPII pli % - - 60 MHz
1/tcky
tw(CKH) . . tcky/2-0.5 - tery/2 ns
SCKENMKH
tw(ckL) PR tcky/2-0.5 - tcky/2 ns
toan) 0 NS S ) 3 : - ns
tsr(IN) 5 - - ns
thiany; thr(iny B N BE DRI (] 2 - - ns
tviouT);turouT) A B A AU TR - - 5 ns
thiouT);thr(OUT) A B R R 1] 4 - - ns
4-19 XSPITEDDRAR A T H I 7
i ’ o , e ey
Lo | | | | ) | Lol
1/ | | | I\ |
Clock I | | ' ' ' ' $S
| I Itvf (OUT)I |tm (©oun | | ter ounl tht (oum | | |
I A = | —) O | '
| |
Data output <|i : :X D1 |X D2 X X D4 |X SS
I | T } T T T
! | ! | Lran I Bt ny | : : | browy Itm(\N)l
| | |
Data input < DO X : D1 : X : D2 X X : D4 : j PS—
f T T T T |
[ I | Lol
[ | [ Lol
| | | | | |
# 4-48 xSPIERXDSH I T 145k
w5 K B/ME HAE BXE L:<F VA
fex XSPI iR - - 60 MHz
1/tck)
tw(ckH) N ) t(CK)/2-0.5 - t(CK)/2
SCK 1=K [A]
tw(cku) t(CK)/2-0.5 - t(CK)/2
tucLk) IR 24T (] - - t(CK)+2
thcLk) s 4 gy s (1] t(CK)+0.5 - -
tw(cs) ik i [A] 3*t(CK) - - s
tv(DQ) B N A S [a] 0 - -
tv(Ds) FACH 3 18 i N R T 0 - -
ths) H 1 8 N AR I TR 0 - -
ty(RwDS) HC i 308 i A AR 1) - - 3*(CK)
tst(0Q);tsr(0Q) BN B 2 ST [A] 3 - - ns
thioQ); thr(DQ) 0 N B R R ) 2 - - ns
tvfouT);tr(ouT) i H FoE A S [a) - 6 7 ns
thiouT); throuT) iy HE B AR R ) 35 - - ns
85/117
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EREAK
K] 4-20 xSPI{ERXDSHE T 1T

twics
NCS |
o [#—————— tanc= Initlal accass ———— [‘1";4‘:
CLK, NCLK T YTy r YTy T o
It | | S | I —_ | W | I | TR | S| S | T— | L | I L
o5} tuns) Loy
bigaos) o P
RXDS —| I !
1 { Il__r_
tw:ﬂT: thT: Iq— Latency count —————» Txﬂ'ﬁ: t"}io If-u:o! !
D[F.0] :-1';.11'_|I3':I:32 I:|".e 24 Iz'.e:u.:':|: 58| T | fon Y m l‘ e |‘i_
! L ) L i ! ] / |
|<—I3—:>mmand address —-|
Hoet drives DQ[7:0] and the memaory drives RWDS.

4.3.20 FEMCHi%E

B RBEEARF

B 4215 E 4-2450R8 T BB, £ 4498 K 45245 H T RNV P . IX S gefs i i 48 = 14 R id
FEMCHC & 1931

> ik ST R (AddressSetupTime) = 0

> bk R E] (AddressHoldTime) = 1

> U ST [E] (DataSetupTime) = 1
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ERRAK
K 4-21 F5AER 4 E F I SRAM/PSRAM/NOR BE#:F i
(g tw(NE) =:
I
FEMC_NE <SSS>I '/‘;;;27}7
|e———tvovoe Ny > : - tw(NOE) > :#I e o)
FEMC_NOE i / :
| |
| I I
FEMC_NWE !

FEMC_A[23:0]

FEMC_NBL[1:0]

FEMC_D[15:0]

FEMC_NADV®

A/

|
—»: |<—tv(A_NE) th(A_NOE):<—H
| —
I | |
—>|  |[*te g th(EsL_NOE>|I<—I->|| I
| |/
| 1
| = I

|

< tsu(DalaiNOE)—>|<_P|| th(Data_NOE)

Lsu(Data_NE)

—! [**=tynaDv_NE)

A

7777

AN'F

Data

tw(NADV)

)

J

1. REF#2/B. CHID, 7ERL, AFFAFEMC_NADV,
* 4-49 F5AE R ISRAM/PSRAM/NORIE 1 I 0@

Fiin=) B8 BR/ME® = INI XA
tw(ne) FEMC_NEfIGIF[A] SthcLk — 0.5 Sthowk + 1 ns
tynoE_NE) FEMC_NEX{% ZFEMC_NOE( 0.5 2 ns
tunoe) FEMC_NOE( ] StrcLk — 0.5 Strck + 1 ns
th(Ne_NOE) FEMC_NOE & 2 FEMC_NE i {R:F I [H] 0 - ns
tva ne) FEMC_NEX{&ZFEMC_AH 3L - 3 ns
thea_NOE) FEMC_NOE /& Jri i ik fRF5 I [1) 4 - ns
tyeL NE) FEMC_NEX{& £ FEMC_BLA - 15 ns
theL_NOE) FEMC_NOE &1 2 J& FIFEMC_BL{R£# i [A] 0 - ns
tu(ata_NE) 5 EFEMC_NEXTE ()8 I [A] 2tHek + 3 - ns
tsu(pata NOE) $4iE 2 FEMC_NOEXH; ¥ N7 [f] 2treLk + 3 - ns
th(Data_NOE) FEMC_NOE 2 Jii [ B A5 7 1 1) 0 - ns
th(Data_NE) FEMC_NEX 1.2 Ji FIHH CREF I 1] 0 - ns
tunADV NE) FEMC_NEX{& ZFEMC_NADV/ - 2 ns
tunaDvY) FEMC_NADV/{® 7] - 2tHeLk ns

1. |O%KzhAE 778mA, Capacitive load = 30 pF
2. M S ETFCMOSH: 0.5VDD
3. thoik >= 1/200MHz
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BEREIR
K 4-22 S5AER LR F I SRAM/PSRAM/NOR S 5 /E  FE
- . ol
(g tw(NE) >
| |
FEMC NEx _ _ _ N l/;;;;‘;‘;
I
! !
FEMC_NOE iiij)l i T\'ttttﬁz
|
:<—tV(N WE_NE) > : < L —. s L)
I
FEMC_NWE I /|
I
—>: |<— tya Ng) th(A_NWE):4——>:
I f
FEMC_A[23:0] m Address : X// / /
I |
—| H_tv(BLiNE) @t ) :<_>|
I I
FEMC_NBL[1:0 |
o 777K /44
I
: | | th(Data_NOE)
- J th(Data_NWE)
i‘ tv(Data NE) > Il
| |}
. | v
FEMC_DI[15:0] | K Data }Q/€>§/;/;//
- :4— tynADV NE) | '
< tw(nADV) >
I |
FEMC_NADV® \ /

1. REF#2/B. CHID, 7ERL, AFFAFEMC_NADV,

# 4-50 bR A SRAM/PSRAM/NOR S #: 4 i i (0@

i ¥ B/AMEC BRAE® L XA
tw(neg) FEMC_NEFKI} (7] 3treLk — 0.5 3thok + 1 ns
tyNWE_NE) FEMC_NEx{&ZFEMC_NWETK ltHeLk — 0.5 lthek + 0.5 ns
tw(NwE) FEMC_NWEAK [H] 1tHeLk — 0.5 lthok +1 ns
th(NE_NWE) FEMC_NWE R ZFEMC_NE = {R £ ] 1tHeLk - ns
tya ne) FEMC_NEX{&ZFEMC_AF % - 3 ns
thia_NwE) FEMC_NWE 512 J& B bk (RE T (8] Lthek - ns
tyeL_NE) FEMC_NEX{kZFEMC_BLA %X - 15 ns
theL nwe) FEMC_NWE 52 J& JFEMC_BL{RFF I [7] ItucLk — 0.5 - ns
ty(pata_NE) FEMC_NEX{& Z %4 A 2% - ltHeik + 3 ns
th(pata_NWE) FEMC_NWE 512 J& B 545 ORI (8] 1treik-1 - ns
tyNnADV_NE) FEMC_NEX{kZFEMC_NADV1K - 2 ns
tuuaDy) FEMC_NADV/IIi [f] - Lthoik + 1 s

1. |IO%KzhAE 778mA, Capacitive load = 30 pF
2. M&ESRKETCMOSHF: 05VDD
3. tHck >= 1/200MHz
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BRI
K 4-23 752k 2 FHPSRAM/NOR A i 12
L 4 al
[ tw(NE) >
I I
FEMC_NE <SSS>I |§3333;7
H—tV(NOEiNE) > : < tw(NOE) > :<—>' thne NoE)
FEMC_NOE |
I I
| I I
FEMC_NWE i i i 5 / : I
I :;;;;S§
—>H<— tya Ng) thia_NoE) :<—H
X
| t
FEMC_A[23:16
_Al 1 ml( Address : EX////
I
—> -ty g th(BLiNOE)||<—>|
! |
FEMC_NBL[1:0] I
77X X7
I I ! _:!_H_th(Daia_NE)
I I lsu(Data_NE) 1 |
I fuane e tsu(Data_NOE) :!: ::th(DalaiNOE)
| I
FEMC_AD[15:0] —:—( Address K Data X////
I
—’f—H— tynADV NE) —> <ty a0 n0V)
:<_tw(NADV)_>:
FEMC_NADV \ /{
*® 4-51 50 M E A IMPSRAM/NORIEL R /T 37 (D@

i E 2 B/ME® BAES® LA
tw(Ng) FEMC_NEf& 1] Ttholk — 1 TtHelk + 1 ns
ty(NOE_NE) FEMC_NEx{%ZFEMC_NOE(X 3thck — 0.5 3tHerk + 1 ns
tw(NOE) FEMC_NOEAKHT ] 4tHek — 0.5 Athoik + 1 ns
thve_NoE) FEMC_NOE 5 £ FEMC_NE = {R R 7] 0 - ns
tuane) FEMC_NEX{E #FEMC_A% i 3 ns
tynADV_NE) FEMC_NEX{& ZFEMC_NADV(& 1 2 ns
twnaDv) FEMC_NADV/ ] trck — 1.5 tHowk + 1.5 ns
thaD_NADV) FEMC_NADV &2 JEFEMC_AD(i k) 20 e 18] tHeLK - ns
th(a_NOE) FEMC_NOE 5 2 Ji5 ¥y ik CRFF I 8] tHerk - 1 - ns
theL_NoE) FEMC_NOE &1 2 J5 FIFEMC_BL{RHFHT (7] 0 - ns
tyeL NE) FEMC_NEX{k #FEMC_BLH %X - 15 ns
tsu(DataiNE) iﬁﬁEFEMC_N EX%E‘]@_“TEH— I‘ETJ 1tHoLk + 3 - ns
tsyoaa nopy | X% S FEMC_NOE & i & 37 i ] Ithcik + 3 - ns
th(pata_NE) FEMC_NEX: 1 2 J& B SRR 7] 0 - ns
th(pata_NOE) FEMC_NOE /5 2 J& I B R 38 (1] 0 - ns

1. |IO¥KzhAE 778mA, Capacitive load = 30 pF

2. MEAKETFCMOSH F: 0.5VDD

3. tHck >= 1/200MHz
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BEREIR
K 4-24 535 R4 E FIPSRAM/NOR 'S #E 1 i
e . o
- tw(NE) >
| |
FEMC_NEx \l '/
! |
FEMC_NOE iiij)l htttt} E
:<——tV(NWE_N E =J|= tw(NWE)—>:<_>: Thive_nwe)
FEMC_NWE |
- | \ A
—>H<— tya nE) thiA_ NWE) lggm——p|
I I
) | I
FEMC_A[23:16] m Address I X// / /
| | |
—> et g T(BL_NWE) |
I } I
FEMC_NBL[1:0] m NBL | X////
f
|1 |
|1 |
=t fy(a N *:_:‘_ ty(Daa_NADV) I‘—»:Ih(oaza NWE)
|1 . _
T | |
. Data
FEMC_AD[15:0] —:—( Address | 2 X// / /
_ﬂ_|<—l tynADV NE) _>:_|<— th(ap_NADV)
:<_tw(NADV)_>|
FEMC_NADV \ /

% 4-52 Jib R4 E HPSRAM/NORE #:1/E K W@

s ¥ R/AME® = INI= LKA
twng) FEMC_NEfIGIN 8] Strcik — 1 Strcik + 1 ns
tunwe_NE) FEMC_NEX{&ZFEMC_NWE(& 2tHeLk 2therk + 1 ns
twuwe) FEMC_NWE1KA [a] 2thck — 0.5 2tHek + 1 ns
thove_nwE) FEMC_NWE & £ FEMC_NE & fR R 7] thek — 1 - ns
tya ne) FEMC_NEXI& & FEMC_A% %t - 3 ns
twaovng | FEMC_NEX{EEFEMC_NADVAE 1 2 ns
tw(naDVY) FEMC_NADV1KIH ] thotk — 1 thek +1 ns
thaD_NADV) FEMC_NADV 2 JEFEMC_AD(Hitik) & 8 fr ¥ KT ] tHeLk — 1 - ns
thia_NwE) FEMC_NWE &1 2 J5 f bk SR ¢ B[] AtHoLk - ns
tyeL_NE) FEMC_NEX{KZFEMC_BLA L - 15 ns
theL_NwE) FEMC_NWE 2 J& FIFEMC_BLRHFIR (] tHoLk — 1 - ns
ty(Data_NADV) FEMC_NADV i 2 i (R FE i (7] - tHeLk + 1 ns
th(Data NWE) FEMC_NWE 52 J& FI U SR EF I ] tHeLk - ns

1. |IO%KzhAE 778mA, Capacitive load = 30 pF
2. M&ESRKETCMOSHF: 05VDD

3. tHck >= 1/200MHz
|

RIS TG 7
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EREIAK
K 4-25% [ 4-285r T R HIEIE, # 4538 3%K 4-5645H TN N . XL R0 g 145 B2 4% T ik
FEMCHC & 153

> BurstAccMode = FEMC_NOR_SRAM_BURST _MODE_ENABLE, ffifigZ kLt

MemoryType = FEMC_MEM_TYPE_PSRAM, 7#fi##s25% NPSRAM

WriteBurst = FEMC_NOR_SRAM_BURST_WRITE_ENABLE, {#ifE5 % 5 #AE

CIkDiv=1, (IMfHites =2 NHCLKE#)(7E: CIKDiv/2FEMC_SNTCFGx 75 {7 %% H [{ICLKDIVAT)
f# FINORIAN {71}, DataLatency = 1; f# FHPSRAMIf, DataLatency =0

(7¥: DatalLatency &FEMC_SNTCFGx % {7 #sH [{IDATAHLDAY)

YV V V V

4-25 [FIH AR 252 FINOR/PSRAML I /¥

| | |
I I I

buci) g ::: :: tw(CLI,K)
I

. -‘|
\

| | |
| L, |
| BUSTURNEO |
| |
| |
} |

FEMC_CLK

|
|
|
|
N
d(CLKL-N
|
|

FEMC_NEx

|

l
baeLkinapvy |t CLKL-N:ADVH; i
FEMC_NADV | : : :
FEMC_A[25:0] f : :
| |

|

T

|

|

|
t |

: d(CLKH-NOEL)
|

| |
t}u(DV-CLKH) IthcLkH-DV)

| ]

|

|

|

|

T

—_ T -
<
Z

FEMC_NOE

£
h(CLKH-DV) |

T
/717777

|

| |
TV) | |

!

| tsu(qv-CLKH)

e - - == e - -r - - ===
—
=
(@)
[y
X
r.
-t
z
o
m
Z
————Xo o p
Fgl ..

FEMC_DI[15:0]

=
=

|
|
|
|
|
T
|
|
|
|
|
|
|
|
|
|
T
|
| tuNwAITV CLKH)

| | H-NWA:ITV)

ey LTTTTTITTTTIT |

| <D

I

|

|
] |
17\
| I |
T |
| | )
: tsu(N\{\/AlTv-c LKH) :th(CLKH_NWA
1

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

cewewarr  ZZZITTTTITTTTITITN |

| SV PR . |
L

(WAITCFG=0b,WAITPOL+0B) N

tsuNWAITV-CLKH) th(CLKH-NWAITY)

\LL
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s S8 w/ME = I NI Bfr
tuieLi FEMC_CLKJ& ] 16.67 - ns
ta(cLKL-NEXL) FEMC_CLK{ZFEMC_NEX{&(x = 0...2) - 1 ns
t(CLKL-NEXH) FEMC_CLK{XZFEMC_NEX&(x = 0...2) 0 - ns
ta(cLKL-NADVL) FEMC_CLK{&ZFEMC_NADV/K - 2 ns
ta(cLKL-NADVH) FEMC_CLK{XZFEMC_NADV& 3 - ns
tacLKL-AV) FEMC_CLKfXZFEMC_AXH #(x =0...25) - 2 ns
tacLkL-AY) FEMC_CLKXZFEMC_AXTRi(x=0...25) 2 - ns
ta(cLKL-NOEL) FEMC_CLK{&%FEMC_NOEfK - 1 ns
td(cLKL-NOEH) FEMC_CLK{&%EFEMC_NOE®; 15 - ns
tsu(DV-CLKH) FEMC_CLK &2 RFEMC_D[15:0]4 2% 3 - ns
thcLkH-DV) FEMC_CLK®& 2 JGFFEMC_D[15:01F &% 2 - ns
tsu(NWAITV-CLKH) FEMC_CLKE Z RIFEMC_NWAITH %% 3 - ns
th(CLKH-NWAITV) FEMC_CLK 2 JEFEMC_NWAITH %4 2 - ns

1. 105KzhEE /18mA,Capacitive load = 30 pF
2. E K EFCMOSHF: 05VDD

K 4-26 [F2PAEE HPSRAM S I 7

FEMC_CLK
I
I I
I |
| td(CLKL-NéIxL) : tacLkH-N E%H) : |
FEMC_NEx I I I I [
tacLkL-NADWL) | ™1, CLKL-I\;ADVH) : :
FEMC_NADV | | |

taccLkL-avy |

FEMC_A[23:0]

|
I
|
| !
t |
d(CLKL-NWEL)
FEMC_NWE 1 !
|
|
|
|
|
|
|
|
|
|
|

—_—
ta(cLKL-Dath)

locLkLpam) |

FEMC_D[15:0] D1 D2

s —

cewewar  ZZZLITTTITTTTITTTTT

(WAITCFG=0b,WAITPOL+(B) '

| -
Lsu(NWAITV-CLKR)

]

thicLKH-NWAITV)

|
1
XFMC_NBL :
|
|
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% 4-54 [ AEE FPSRAMS i 7@

s ZH w/ME = I NI Bfr
twicLi) FEMC_CLKJ& 3 16.67 - ns
ta(CLKL-NEXL) FEMC_CLK{XZFEMC_NEXfiK(x =0...2) - 1 ns
td(CLKH-NEXH) FEMC_CLKE £FEMC_NEXH (x=0...2) 1 - ns
tacLKL-NADVL) FEMC_CLK{&ZFEMC_NADV/K - 2 ns
t4(CLKL NADVH) FEMC_CLK{It ZFEMC_NADV # 3 - ns
taccLkL-Av) FEMC_CLK{EZEFEMC_AXH #(x = 16...25) - 3 ns
tacLKH-AIV) FEMC_CLK®E ZEFEMC_AXTR(x = 16...25) 2 - ns
tacLKL-NWEL) FEMC_CLK/XZ=FEMC_NWEfL - 1 ns
ta(CLKH-NWEH) FEMC_CLK® Z£FEMC_NWE® 15 - ns
ta(cLKL-Data) FEMC_CLK{& 2 JEFEMC_D[15:0]f %5 - 3 ns
LU (NWAITV-CLKH) FEMC_CLK & Z HTFEMC_NWAITH % 2 - ns
th(CLKH-NWAITV) FEMC_CLK®& Z JEFEMC_NWAITH %% 3 - ns
ta(cLKL-NBLH) FEMC_CLK{&%FEMC_NBLH 2 - ns

1. 10%EzhAE J18mA, Capacitive load = 30 pF
2. &S EEFCMOSH: 0.5VDD
4-27 [ 2 FINOR/PSRAMIL |7
| | | | | | | | |
tuier i: =i: =E tw(CL:,K) i i IBUSTURNE:O i
FEMC_CLK ' ' : ' ' ! :
' : DATLAT=0—! !
— td(CLKL-NI:J'xL) : : ! td(cqu-mj?;
FEMC_NEXx ! , . |
tic |
FEMC_NADV i

FEMC_NOE

FEMC_AD[15:0]

FEMC_NWAIT
(WAITCFG=1b,

FEMC_NWAIT
(WAITCFG=0b,

FEMC_A[25:16]

T
Addr{23:16]
L

N

|

|

LKL-NADVL) | ™1 f f f
d(CLKL-NADVH) |

i X .

| | |

ticLkL-ay) ! : :
t

M '
1

|

C

|

I |

: td(CLKL-N:OEL)
| |

I

|

|
tacLkL-ADIV) |
> ]

|
|
|
|
|
|
T
tslh(ADV-CLKH) |
|
|

tacLkL-Abv)

—_—l—

|
I:su(N}I\/AITV

I
I
1 .

| AD|:15AO]
I I

I I

I
CLKH) |t

it
1 th(CLKH-ADVY

I
tsua D:\/-CLK H)

|

|
|
I
: h
|
|
|

4

JITITTTITTITITIID

!
I I
WAITPOL+QB) ! :

\

|

|
tsu(NW)IMTv-CL

|

|

|

|

\

|
H-NWAIITV)
|

| |
|

K H) h(CLKHFNWAITV)
- |

|
L
I
I
tacLKi-
I
I
1
I

I |
I |
I |
I

I |
T Ll
I |
I |
I |
1 laciki-Awy
I

1

I

I

I

I

I

T

I

I

I

I

I

1

I

I I
th(cu{H-ADV) :
|

|

L

T

(/727777

! y

—

o>

/

/

////!/////k////k//;m

%

WAITPOL+0B)

- I‘t

tsu(NWAITV-CLKH)

thcLKH-NWAITV)

|
»
-
|
|
I
|
|
|

| \////}f////
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% 4-55 [F)5 5 FANOR/IPSRAM 3k J3 M@

e S BMEO | B | af
oLy FEMC_CLKJ4 Ao ) s
ta(cLKL-NEXL) FEMC_CLKKZFEMC_NEx{i&(x =0...2) - 15 ns
td(CLKL-NEXH) FEMC_CLKfXZFEMC_NEx&(x=0...2) 2 - ns
tacLKL-NADVL) FEMC_CLK{&ZFEMC_NADV/K - 2 ns
t4(CLKL-NADVH) FEMC_CLK{XZFEMC_NADV 3 - ns
tacLkL-Av) FEMC_CLK1XZFEMC_AXH #(x = 16...25) - 2 ns
tacLiL-AlY) FEMC_CLKMXZEFEMC_AXE#(x = 16...25) 2 - ns
td(CLKL-NOEL) FEMC_CLK{&%FEMC_NOEfK - 1 ns
ta(cLkL-NOEH) FEMC_CLK{iK 2FEMC_NOE5; 15 - ns
tacLKL-ADV) FEMC_CLK{X%EFEMC_AD[15:0] %« - 3 ns
tacLKL-ADIV) FEMC_CLK{&%EFEMC_AD[15:0] 5% 0 - ns
tsu(ADV-CLKH) FEMC_CLK®& Z BiFEMC_AD[15:014 % ¥ 3 - ns
thcLkH-ADV) FEMC_CLK 2 JEFEMC_ADI[15:014 % 2 - ns
tsu(NWAITV-CLKH) FEMC_CLKE Z HIFEMC_NWAITHE %% 3 . ns
th(CLKH-NWAITV) FEMC_CLK®&Z JGFFEMC_NWAITH 2 3 - ns

1. 105KzhEE /18mA,Capacitive load = 30 pF
2. MEHSETFCMOSHF: 0.5VDD
3. tHcLk >= 1/200MHz

4-28 [6)5 5 FIPSRAME i 7

| | | | | |

t ! ! I BUSTURN=0!
T e e l L l
| |

I
|
| ,
/) ;
|
DATL AT =0 |
|
td(CLKL:-N ExH) : ;
.
|
L

| |
td(ClLK L-AIV)'\_

FEMC_CLK / :
|
|
|

tacLkL-nBxL)

FEMC_NEx | |

bierkinaovy {d(cLKL-NADVH)

FEMC_NADV |
tackL-av) !

FEMC_A[25:16]

tacLKL-NwEL)
FEMC_NWE :

|
: tycLkL-aDV]
|

tacLiy-NwEH) : ;
]

-

—
-t

ta(cLKL-Dath)

tycLkL-ADV) t
d(CLKL-Data) |

|

|
| l
FEMC_AD[15:0] ———«  ADji50]
|
|
|

D1

FEmC_NWAIT ////i//////’//////////i l

(WAITCFG=Ob,WAITPOL+qB)

tsuNWAITV-CLKR)
th(cLKH-NWAITV)

|
| |
| | |
| | |
T | ta(cLKL-NBLHY| ‘/—_——
| \ | | |
| t {
| | |

|
T
FEMC_NBL |
|
|
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* 4-56 [FE HPSRAME it fFO@

s ZH w/MEO = I NI Bfr
twicLi) FEMC_CLK & AtHeLk - ns
t(CLKL-NEXL) FEMC_CLK{&ZFEMC_NEx{ik(x =0...2) 1.5 ns
t(CLKL-NEXH) FEMC_CLK{XZFEMC_NEX& (x =0...2) 2 ns
ta(cLKL-NADVL) FEMC_CLK{XZFEMC_NADV/I 2 ns
t4(CLKL-NADVH) FEMC_CLK{XZFEMC_NADV 3 ns
tacLKL-AY) FEMC_CLK{&ZEFEMC_AX #k(x = 16...25) 3 ns
tacLKL-AV) FEMC_CLK{KZEFEMC_AXER(x = 16...25) 2 ns
t(CLKL-NWEL) FEMC_CLK{&Z=FEMC_NWEE 1 ns
td(CLKL-NWEH) FEMC_CLK{XZEFEMC_NWE 1.5 - ns
tycLKL-ADV) FEMC_CLK{&ZFEMC_AD[15:0]45 % 3 ns
tacLKL-ADIV) FEMC_CLK{&ZFEMC_AD[15:0] %% 0 ns
ta(cLKL-Data) FEMC_CLK{&2Z JGFEMC_ADI[15:0]15 % 3 ns
ta(CLKL-NBLH) FEMC_CLK{XZEFEMC_NBL 2 ns
L (NWAITV-CLKH) FEMC_CLK& 2 BiFEMC_NWAITH %% 3 ns
th(CLKH-NWAITV) FEMC_CLK{& 2 JEFEMC_NWAITH %% 3 ns

Lo

DE e
W
—

V V V VYV V V V V V V VYV V V V

04K 3] it 718mA, Capacitive load = 30 pF
& AR E TCMOSHLF: 0.5VDD
tHeLk >= 1/200MHz

NAN D | 2835 T A Fr

4-29%8 [ 4-325 7R TR IEIY, R 4-5745 H THIRIII Fr o X e A% b 1 45 2 4% T IAFEMCHL &

COM.FEMC_SetupTime = 0x01; (3: FEMC_NCMEMTMX/SET, x =2...3)
COM.FEMC_WaitSetupTime = 0x03; (3%:: FEMC_NCMEMTMXxxX[{IWAIT, x=2...3)
COM.FEMC_HoldSetupTime = 0x02; (33:: FEMC_NCMEMTMXxx/JHLD, x=2...3)
COM.FEMC_HiZSetupTime = 0x01; (7#:: FEMC_NCMEMTMxx{{IHIZ, x=2...3)
ATT.FEMC_SetupTime = 0x01; (£: FEMC_NATTMEMTMX{SET, x=2...3)

ATT.FEMC_WaitSetupTime = 0x03; (7¥:: FEMC_NATTMEMTMXx{WAIT, x=2...3)
ATT.FEMC_HoldSetupTime = 0x02; (3¥:: FEMC_NATTMEMTMXxI{HLD, x=2...3)
ATT.FEMC_HiZSetupTime = 0x01; (%: FEMC_NATTMEMTMXx/HIZ, x=2...3)
Bank =FEMC_Bank_NAND;

MemoryDataWidth = FEMC_NAND_BUS WIDTH_16B; (7i: fEi%as¥ds 5 E=1611)
ECC = FEMC_NAND_ECC_ENABLE; (J¥: fiif¢ECCit4)

ECCPageSize = FEMC_NAND_ECC _PAGE_512BYTES; (J: ECCHi K/h=512F4)
TCLRSetupTime = 0; (7£: FEMC_NCTRLxJCRDLY)

TARSetupTime = 0; (3£: FEMC_NCTRLxX/JARDLY)
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FEMC_NCEX  iow

ALE(FEMC_A17) X
CLE(FEMC_A16) |

|
|
1
FEMC_NWE / :
| laaLenos) |

th(NOE-ALE)

FEMC_NOE(NRE) J \\ /

|
| | |
tsu-NOE) I {,NOE-D)
| |

FEMC_D[15:0] LTI T ———

4-30 NAND#E il 2% 5 A 3

FEMC_NCEX [ ow

ALE(FEMC_AL17) |
CLE(FEMC_A16) X

|
:<_>: taALE-NWE) th(NWE-ALE)
' |

FEMC_NOE(NRE) J

FEMC_NWE J \I\ /+:/

ty(NWE-D) 1a—!

<_'[h(NWE-D)_>|

e

FEMC_D[15:0]

4-31 NANDFZ il #7538 F A7 fifs 25 [0 O R VR T

FEMC_NCEX [ ow

ALE(FEMC_A17) |
CLE(FEMC_A16) X

|
|
l
FEMC_NWE  / !
|
)
|

td(ALE-NOE) : J th(NOE-ALE)
- > tw(NOE) »ie >
! I
|
FEMC NOE  / \ /
I
| | |
tsup-Nog) re P tNoE-D)
|

FEMC_D[15:0 LTI W ——
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4-32 NAND#% il #5 7538 F A7 fift 7% 8] (1) 5 # AR O
FEMC_NCEx _Low
|
ALE(FEMC_A17) )'( X
CLE(FEMC_A16) | |
i : : I th(NWE-ALE) |
d(ALE-NWE) = > tw(NwEy > :: >
| | | !
|
FEMC_NWE J \ /
|
| |
| |
|
1 |
FEMC_NOE J : [ . |
f——tpNWE ™
tynwED) :<—>: r_th(NWE-D)_’:
. A '
FEMC_D[15:0] ( >7
. 4-57 NANDINAE S Ji BA BB 7R @

5 S B/ME BAME VA
td(D-NWE) FEMC_NWE 2 | Z2FEMC_D[15:0]% 4 A 44 StHek + 2 - ns
tw(NOE) FEMC_NOEAI it 1] 4theik-1.5 4tHeLk+1.5 ns
tsu(p-NOE’ FEMC_NOE® 2 Hf ZFEMC_D[15:0]1 ¥4k %L 6 - ns
th(NOE-D) FEMC_NOE &2 J5 ZFEMC_D[15:0]3# 4 %L 2 - ns
tw(NwE) FEMC_NWEAKH [&] Atheik-1 Atheik+1 ns
ty(NWE-D) FEMC_NWEKZEFEMC_D[15:0]1 ¥4l H 3¢ - 0 ns
th(NWE-D) FEMC_NWE S £FEMC_D[15:0] ¥ T34 2tHelk + 3 - ns
td(ALE-NWE) FEMC_NWE{KZ HT 2FEMC_ALEH & - 3theik + 1.5 ns
th(NWE-ALE) FEMC_NWE& ZFEMC_ALET AL 3tHeik + 2 - ns
td(ALE-NOE) FEMC_NOEfK 2 B &2FEMC_ALEf 3% - 3tHeLk+ 2 ns
th(NOE-ALE) FEMC_NOE®= £FEMC_ALETGRL 3tHeLk+ 3 - ns

1.  Capacitive load = 15 pF.
4.3.21 USB_FSi#:
USB(4=i#) 32 1 CiE it USB-IFAGIE -
F 4-58 USBFS 5 B[]
el 23 BAE LA
tstarTUPY USBYSUK #% 5 Bl 18] 1 us
1. WETHRIE, AEA= RN,
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e | 3% | F 1 | e | gam” |
PN
VoD USB#:{f B E@ 3.0 3.6 \%
Vo Zor N R BUE I(USBDP, USBDM) 0.2
Vou® | 43t 4 Vol 038 25 v
Vse® B P A A R A 1.3 2.0
fir LT
VoL B AR AP 1.5kQIIRLIZE3.6VO) ©) 0.3 v
VoH PRSI H P 15kQIRLIEZE Vss® 2.8 3.6
2. BTG I R A A AR 2% vt L 2R A v
3. AT EUSB2.0A A HITEHE, USBHEMEH K N3.0~3.6VHLE.
4, IEWHUSBINAE R LAZE2.7VARBIMGAIE, T AR AE2.7~3.0V HL VI B R R4 10 o S e 1
5. HZEAVEAE, AEEP PR .
6. SEMNEISKQERE, A,
7.  RUEEREFIUSBUKEhEE LK) #;
Kl 4-33 USBHY Y : RS 5 B AT B[R] 2 X
Differential Data Intersection
Line
w P
Vss H H
D€ PHE
tr t,
# 4-60 USB 4= 1 S 451
) BH F M gE” | mim” | B
tr T[] @ CL < 50pF 4 20 ns
tr TR R @ CL < 50pF 4 20 ns
tim L F R A ] DL tr/ tr 90 110 %
Vcrs BHES X AEES - 1.3 2.0 \Y;

1. HEHHRE, ATEAR TR,
2. MEHIEESMN10%E0%. FLIEMES, S IUSBHMITES 7 (2.0/).

3. USB_PD (D+) il USB_DM (D-) AN EAMi L&y A BRI A VLRGP OB S ERA XM P . COEAEHRA
IR FER

4.3.22 ]88 F 1R 4% (CAN)EE D46k

B St N H 2 ThRE S IEI(CAN_TXAICAN_RX) AU TERS, 15 W.554.3.1275,

4.3.23 120 B8 23(ADC) S S5
BARRE R, & A-BLINB MBI A -AIZNFHFRBEREE . fuoLc BRIV ppa it i L4 551,

o
VLR :

FERTERFA L RS BAT— KA o
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w
BRI
#* 4-61 ADCHE
ines SH - Jix B/ME HAE BAME L:¥vA
Vbpa fILEE - 1.8 - 3.6 V
Vrer+ | IEZEHE - 1.8 - Voba \Y/
faoc | ADC Mo - - - 80 MHz
VDDA > 2.4V - - 4.7
f ST KL 22 (D) — Msps
) AR 1.8V < VDDA < 2.4V - - 4 P
0(Vssa 5K
VAIN e SO @) - Vrer- & - V/REF+ \%
FlJHh)
2.4~3.3V - - 300
R K5 H B ohm
ADC | SRFEIFICHLE 1824V _ - 480
Croe | WHRIERIRF ] ] 5 ] oF
o
SNDR S_lngal_nmse_ _ - 65 - dBFS
distortion ration
Teal KL UE (8] - 82 1/fapc
fapc = 80 MHz(HLi# i &) 0.0563 - 7.52
ts us
SRAFI [A] fapc = 80 MHz(18:% Ei#) 0.0938 - 7.52
HHLE I (fanc = 80 MH2) 45 - 601.5
Ts . 1/fapc
1238 H 1 (fanc = 80 MHZ) 75 - 601.5
tstaB b HR A ] - 0 0 20 us
RPN ] (B o NP,
t @ EERRE - 14~614(KFE ts + B 5iEIT 125 1/f
CONV/ ST RERT ) CRAf ts + BEIT ) ADC
1. HBEHRIE, AEA RN,
2. KIEAFERE L, Veer 1] LE N IER S Vooa, Vrer- AT LILE R R Vssao
3. CRFEES AR E R AN A SHFIRING 5%, S KM A BEHTRINFIRAL I [A] Frp 6 R 0C 5R Bk LR 4-62,
# 4-62 ADCHALERF )@
B/NREERE (ns)
Vdda=2.4V to 3.6V, Vddd=1.1 V, Vdda=1.8V to 2.4V, Vddd=1.1 V,
SyERR Rin (kQ) selrange_ldo=L, Tjunction=125<C, selrange_ldo=L, Tjunction=125<C,
fclk=80 MHz fclk=80 MHz.
0.14 45.0 73.0 79.0 103.0
0.6 79.0 103.0 300.0 345.0
12-bit 4.6 300.0 345.0 576.0 651.0
-bi
9.5 576.0 651.0 1131.0 1257.0
19 1131.0 1257.0 2776.0 3051.0
48 2776.0 3051.0 5475.0 5982.0
0.14 39.0 61.0 64.0 88.0
0.6 64.0 88.0 250.0 357.0
10-bit 4.6 250.0 357.0 478.0 540.0
-bi
9.5 478.0 540.0 935.0 1040.0
19 935.0 1040.0 2294.0 2526.0
48 2294.0 2526.0 4532.0 4963.0
8-bit 0.14 33.0 50.0 52.0 71.0
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e e e -

y

// IIIIII:

/ |
/ 4093 4094 4095 4096

Y

ET

Eo

Ec

Ep

BEREAK
0.6 52.0 71.0 202.0 234.0
4.6 202.0 234.0 391.0 457.0
9.5 391.0 457.0 800.0 1012.0
19 800.0 1012.0 1838.0 2027.0
48 1838.0 2027.0 3632.0 3984.0
0.14 27.0 40.0 41.0 56.0
0.6 410 56.0 153.0 177.0
6-bit 4.6 153.0 177.0 292.0 330.0
-bi
9.5 292.0 330.0 569.0 642.0
19 569.0 642.0 1435.0 1666.0
48 1435.0 1666.0 3001.0 3919.0
1. HETHRIE, AEA .
#* 4-63 ADCHSJEZ — JRIFR AP 2% A D@ @)
e B TR wAE | grp® | B

ET LREIRE froLk =200 MHz, fapbc =200 MHz, 13 5

EO Wk iR%E sample rate=1.75M sps, sigle ended, 1 3

ED o LR IR 2 Voba=3.3V, Ta=25<T 1 2.2 LSB

NE=gs) 25 U M2
EL BUM R {}\JE§EADC&/@ZE&@E@ ) 3
Vrer+= VbDa

1. ADCHHEFAE EEME R EEL T N HRHE S TH ) .

2. ADCHARESRIIEE NIRRT B0 Sl AL (bR AR AR N 51T EVE S R, TR 22 B R 53— A
RSN 51 I IEFEREAT (WAL RS B2 o« R UHE PT RS A8 S Al N IR AR AE RSO S I B, (SIS 32 1)) B9 —AN H 4
R

3. WUTERMENBR, BT 5421 h 4 i e 2 P, 3R IHADCHE

4. HEEEVEERIE, AEAE A,

4-34 ADCH 5k
REF+ ! Al le of tual ADC
) [1LSBoen = Yz or Vooa oecmuaty ] (1) An example of an acu
4095 — e (2) Ideal conversion curve
®3) The actual conversion endpoint
4094 —| line
4093 — Synthesis error: the maximum

deviation between the actual
conversion curve and the ideal
conversion line

Offset error: The difference between
the first transition on the actual
transition curve and the first transition
on the ideal transition curve

Gain error: the difference between the
last transition on the actual conversion
curve and the last transition on the ideal
conversion curve

Differential linear error: the
difference between the actual step on
the conversion curve and the ideal
step (1 LSB)

Integral linear error: the maximum
deviation between the actual
conversion curve and the terminal line

PRI R LL X S AL X SR 109 5 BB AR KE

EL
VbpaA
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EREIAK
K 4-35 {iF ADCHL Y 132 45 K]
VDD
VT
0.6V Sample and hold ADC
converter
1
Ram AINX Ranc®
r ' | 12 bit

converter]

J_ L
Charasitic VT IL+1uA @)
]: 0.6V I CADC

IH

= Parasitic
capacitance

1.
2.

HRRain~ RaocHICaocHIZUE, S ILE 4-61.

Cparasitic R /RPCB(5 1R FIPCBAG J7 i &A1 2¢) 542 2L 10257 AL R R R 2 7pF) - 1K [ CparasiticEUEL R FRAR FE e R
U ) S pyd A2 9N apc .
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4.3.24 12fBHEE IR (DAC)HSSH

BrARAE R U], R 4-64 INSERMMFT AR 4-4 KB E frcu AT Vopa it BRI EAS 3]

2 4-64 DAC 1IMSPSH{it

www.nationstech.com

s ¥ %4 B/ME | BUEME | BKME | A
Vopa FEFOLAL H H DAC ¥iith 27 <M1, Hih AN ER: | 2.4 3.6
VReF+ EZHHE DAC ¥l 27 kM1, BN iEs: | 2.4 VDDA | V
V/REeF- MSHEH & - VSSA
o \ DAC it g | JEHFI VSSA 5
R S EME S B A 1 2 HEL R kQ
L AT T ) 4R 3 L T 5] VDDA -
Ro i BT DAC i 22 rh e 1] 10.3 12.3 157 | kQ
CL R - 50 pF
v VREF+ -
i H R AR T T 0.2 \Y;
DA;—QUT DAC_OUT #ij it iR 0.2
* 2 b 28 5 1A 0 VREF+
| e b (FRH U 0 DAC B - 180 230 | pA
ep Y #E(Voop+Vopa+VREF+) - 400 610 pA
VB (4G 12 i AR | DAC ZZii#:4TJT CL <50 pF,RL>5 3 a1
tSETTLING PINTUNEE R TSI T ONIER kQ us
DAC_OUT X Z| HZ{H 1+ LSB) DAC ZZ #5551 2.1 2.6
PR AR ER FOIT M (M RE | DAC 22 @84TJF, CL <50 pF,RL>5 4 7
twakewr | DAC F| DAC_OUT ik B £ (K ff) kQ us
+1 LSB) DAC a5 %H, CL<10pF 2 4
psrr | B ‘Ea?*»ru@ FE(HHXT T Voo33A)(F# 4 | DAC 224347 JF, CL <50 pF,RL>5 85 30 | a8
Hii &) kQ
W IRES: S5 ADACX_DATOZAF
P2 B ER/NTE], MRS
ARG N B IERR T CL <50 pF, RL> 5 kQ 1
DAC_OUT(1 LSB).
TW to w |DACxy CTRLEXOUT =1, s
- DACxy CTRL.BXEN=1
DACxy CTRL.EXOUT =1,
DACxy_CTRL. BXEN =0 B
DACxy_CTRL.INOUT =1, CL<10pF 14
DACxy CTRL.BXEN=0
Voffset ls\:légdle code offset for 1 trim code VREF+ =36V 1500 | pv
TnE, mAPE
B AT 0x800 250 | 400
Iobapac) | DAC consumption from VDDA o x ﬁﬁbxﬁul)c\ LN 450 670 pA
WMk | gk, WAhE 0.25
%] 0x800 '
ThE, mAPE
it g 4T 0x800 180 | 240
Ioovpacy | DAC consumption from VREF+ i x ﬁﬁabjﬁ”l}c\ LN 320 400 HA
WX | B0, WATE
%] 0x800 155 200
) INSEE S A0 T 11
DNL ﬂgi P 2 B (2 N IESACHD 4] 1) I i o 2 |Lss
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BEREIR
LR MR R (ARG i IR Bl
INL 515 0 AR 4095 2 A]f) 44k - -6 - +6 | LSB
I FF) i 22)
S 2 ph T VREF+ =3.6V -16 - +8
s gzmﬁ(ﬁm 0x800 I35 (1) % p;i,{cLLzssskoQ VREF+ —Lev " : o | Lse
2B P 9% ] ,CL < 50 pF, %A RL -8 - +6
WaiimeE |MWAIRE - - 45 - %

L HGAARRIE, TR,

%% 4-65 DAC 15MSPS#{:

il S % BAME | BBUE | BXME | R4
Vooa | ARAULHE L - 1.8 - 3.6 \Y;
VREF+ IEZEHE - 1.8 - 3.6 Vv
VREeE- MBEHE - VSSA \Y/
DAC_OUT |DAC_OUT H & - 0 - VREF+| V
DNL | 3R 25 30 (2 AN LAY 8] 1 22) - -2 - 2 LSB
ARL AR B (FEACRS 0 IR AU
INL | 54069 0 FIARHY 4095 2 [ fF)3Z: 2k A CL <50 pF, no RL -4 - +4 | LSB
RS
10%-90% - 16 22
VDD >27 . Kt 5%-95% - 21 29
,I\' tt%& 2 1%-99% - 33 46
32Ish - 40 53
1lsh - 64 87
10%-90% - 24 32
N 5%-95% - 32 43
e \ . 32Ish - 57 75
BB (TR 10 7% AR M 1ish - 93 o
tserrung | I/MEFEAR NI K{E, DAC_OUT ns
JEBIH LA 14 LSB) 10%-90% - 1r | 88
VDD <27 , i 5%-95% - 21 116
< y I —
i ;g w 1%-99% - 33 181
32Ish - 40 196
1lsh - 64 332
10%-90% - 24 128
VDD <27 . i 5%-95% - 32 170
<2.( , iy T
, 1%-99% - 49 265
A HeA B RSO 58
* 32Ish - 57 284
1lsh - 93 483
I AR 25 o TR P I 1] (Ao
twAKeuP DAC #| DAC_OUT iAs | H &K 1 CL <10 pF - 14 3.5 ps
+ LSB)
VDD >2.7V 66 85 - dB
PSRR | i |
Bren s VDD <27V 54 85 - dB
Iopapac) | DAC consumption from VDDA TAE, A {E 0x800 - - 0.2
Iobvpac) | DAC consumption from VREF+ T, FAFE 0x800 - 720 1066 HA
1. HZEATHEIE, NEAP PR,
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EREIAK
4.3.25 LB (COMP) i
BRI, F 466 BRI AR SIS ERREE . faoLk i AIVpoallt B HL R B/ 5.

* 4-66 AL

i Z2H %M BME | BRAEME | BOKME | B
Vbba RLADLAL L L - 1.8 - 3.6 v
Vin TP N SE(EN | - 0 - VDDA
oA _
VRer 6bit DAC fii#% i [ DAC qﬂ@gj f‘v VREFP = - 45 2 mv
DAC P e, VREFP =
. . . - 27 A
Irer 6bit DAC static consumption 3.3V 0 350 n
from VREFP DAC & KHiHi, VREFP = ] 360 470 UA
3.3V
TsTART Eb 28 5 Bl S s ] - - - 5 us
‘ Propagation delay for 200 mV | 50pF load | VDDA>=2.4 - 22 35 ns
b step with 100 mV overdrive onoutput | VDDA<2.4V ] ] 40 ns
VOFFSET FLE A AN R R ZE Full common mode range -6 - 6 mvV
HYST[2:0] = 0 - 0 -
HYST[2:0] = 1 5 10 16
HYST[2:0] = 2 11 20 29
o HYST[2:0] = 3 15 30 42
Vhys R ER SIS mV
HYST[2:0] =4 20 40 58
HYST[2:0] =5 25 50 72
HYST[2:0] = 6 31 60 86
HYST[2:0] =7 37 70 100
Static - 450 720
I Comparator consumption from - uA
DDA VDDA With 50 kHz +100 mV i 450 i
overdrive square signal

1 W8 RIE, AR PR,

4.3.26 Pl R FEHE 2 UK 28 (PGA ) Rk
ARG B, K 4-67THIK 468N BEUR MG A -4 2% I IBRBEEFE . fuoL 2 IV poa it it H FE T

ECGER

R 4-67 T AR AR TBOR AR A U RO

=) S8 %Ak RME | BAME BAME Bhr
Vbpa RO i L - 2 - 3.6 \Y
Vain PN N RSN B - 0 - Vopa \Y
Vour B H H R Y - 0.3 - Vopa-0.3 V
Rin LPNEE - - 10 - MQ
G A i 1Y - 1,2,4,8,12,16, 24,32 -
s Humihag =1 -1 - 1 %
Ecain HAZR IR R = 32 & - : %
Vos k% - -3 - 3 mv
ToFFsET gz alnee - - 5 - uv/°C
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BRI
SR Jake 13N ADC (R FE HLZS - 22 - Vlus
s =1 - 50 -
GBW BRI B TR FIGIEAE =8 - 75 - MHz
FEI S = 32 - 2.2 -
s =1 - 170 220
tseTTLE HESTIN ] gt =8 - 400 600 ns
HpiEas =32 - 1400 2000
SNR (LY - 80 - dB
THD REBER ST HEE25 = 1, Fin = 10KHz, - -80 - dB
ENOB AR Amp = 0.94Fs, N =2048 - 13 - bit
SFDR To A B A0 - 90 - dB
SNR (EL 4 - 72 - dB
THD RBBERIT 25 = 32, Fin = 10KHzZ, - -80 - dB
ENOB PR LA Amp = 0.94Fs, N =2048 - 10 - bit
SFDR oA B A 0 - 68 - dB
I FRLTH FE BN PGA - - 43 mA
FHBE T ARIE, ANEAE = A il
K 4-68 TIYRFENYG f HOKAS 22 A AU PR
ines S %8 BME | BAUE | BRKE XA
Vbba AL H R - 2 - 3.6 Vv
Vain N RS - 0 - Vbba \V
Vour i R VE - 0.1 - Vppa-0.1 \Y
Rin LEPNEE N - - 10 - MQ
G 257 M - 2,4,8,16,24,32, 48, 64 -
Eonn U %%iﬁj = 0.5 - 0.5 %
FZorili =64 -3 - %
Vos P Fe - -3 - mVv
ToFFseT 2 Ui - - 5 - uV/°C
SR R 3R ADC I RE B2 - 44 - Vlus
Zom =2 - 25 -
GBW BT 5 5 Ko =16 - 37 - MHz
Zoriai =64 - 1.1 -
ZE RS =2 - 170 220
tSETTLE NI (] FEAWZE =16 - 400 600 ns
ZEWE =64 - 1400 2000
SNR fEM - 81 - dB
THD R F4y 425 = 2, Fin = 10KHz, - 79 - dB
ENOB A R Amp = 0.94Fs, N =2048 - 13.2 - bit
SFDR T BB A G - 90 - dB
SNR {5 E - 73 - dB
THD SRR 2325 = 64, Fin = 10KHz, - -66 - dB
ENOB FERE Amp = 0.94Fs, N =2048 - 10 - bit
SFDR To A Bh A VG - 68 - dB
I FLLTH#E A PGA - - 6.4 mA
BB ARIE, ANEZE = Hr il
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EREIAK
4.3.27 HESHEE R (VREFBUF)&FE
BAERE I, & 4-60MIB ML BRI A -4 HIFREEREE . fuoL BRIV ppa it i -4 7551,

R 4-69 HIKZE G b AR

®e S %AF B/ME | BBME | &KE | B4
Vopa AL FL Y5 L - 2.4 - 3.6
VRS=00, Ta=25C 2.044 2.048 2.052 v
V/REFBUF_OUT 225 Bl R far VRS=01, Ta=25C 2.496 25 2.504
VRS=10, Ta=25C 2.896 2.9 2.904
TRIM Trim KD HEE - - +0.05 0.1 %
CL Bk A - 0.5 1 2 uF
DC 48.9 74.7 -
PSRR L B EE dB
100KHz 25 40 -
tsTART J& it [a] CL=1F - 500 650 us
|DDA(VREFBUF) VREFBUF\C/%]ISDTDUW from lload <= 10 mA - 45 80 pA

1. HETHRIUE, ANEAFE PRI
4.3.28 EEERIR(TS) Rt
BRI, % ATORI SR RG AR SMISAFIIFF RS | fuoLk B2 IV poalit HLHL RN B 5.

£ 470 IR EAL RS

e B BR/ME MARYAE BAAE XA
TO® Vsense FHXT TR IO 2R 12 - + +3 <
Avg_Slope® TRl -3.7 -4 -4.3 mv/<e
Va5 1 259 I [ H & - 1.32 - \Y
tstarT® ST ] 4 - 10 us
Ts_temp@® ML HCE R, ADC SRAERT [E] - - 3 us

1. WEZREPHELRIE, AR P,

HIBCTHORIE,  ASEEA ™ il

H L (R A ) AT LA b N2 P R P 3 i 22 DO A R
i P2 A SRR DN R S Py R, T AR AR

A v
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5.1 UQFN48

K 5-1 UQFN48 & R ~f

D Nd
s |' &
1 4 I”J(JUUUUWJUUJ
PO 18 (Laner Mack -] ’ﬁ' h—;
D 2
| - i (&
- g
D o =
_ _ a 2L — e s
== - =1
o) | d
- | g
S | 1€
/ = 2
0 /0000halonoo0ana i
[ 5 [ | T i J
EXPOSED THERMAL// =
TOP VIEW PAD ZONE
BOTTOM VIEW

SIDE VIEW

5-2 UQFN48 H} % J5 i i @

www.nationstech.com

SYMBOE |— SN TER
MIN | NOM | MAX
A 050 | 0.55 | 0.60
Al o |002]o00s
b 020 | 025 | 030
b1 0.18REF
c 0.152REF
D 690 [ 7.00 [7.10
D2 550 | 560 | 5.70
Nd 5.50BSC
e 0.50BSC
E |69 [ 700710
E2 | 550 560] 570
Ne 5.50BSC
L 035 [ 040 | 045
L1 o |o0s| o010
K 030REF
h 030 [ 035 [ 040

IF o
HHHDHHDDHHDD 08

T 37 =24
— —
5.7 .
— \ e
— i —
7.8 5.8 7!:!5 —————————— 57—+ ':'E, —
— | —
— | ——r
— \ —
— | —
+ 48— i —113

Jupubnbooog

o
N

1 ReFRfohER
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5.2 LQFP48

! 2 . MILLIMETER
D SYMBOL: |————— =
A e L_‘;H‘ Ll r‘j - ::——777 ‘ ): MIN | NOM | MAX
SUTATATIAAL oy AL A | [e
> i * \ I Al 005 | _ |o015
Cc
F A2 1.35 | 1.40 | 1.45
A3 | 059|064 | 0.69
e [ - -8 b | 018| _ |026
36 . . f bl | 017 ] 020023
C AHARAAAAAARE | | o [ L c o] _ Jour
37':::: e 24 !?LJ ‘Lr cl 012 | 0.13 | 0.14
= ES bey = D 8.80 | 9.00 | 9.20
= = b DI | 690 | 7.00 | 7.10
= =4 B * DETAIL: F E 880 | 9.00 | 9.20
— e El | 690 | 7.00 | 7.10
== ~ == - eB | 810 — [825
48 | B | |
o I | 77777 I ¢ 0.50BSC
1 L Il T v/, / cle e T
0 d E EE H fi H ﬂ i d :Ll e & BASE METAI //// l]: A L 0.45 ) a— l 0.75
b o ;'; ]'; _ WITH PLATING Ll 1.00REF
SECTION B-B 0 0 ’ I 7
5-4 LQFPA8 Jf #4245 i @
36 ‘ 25 |
I E:E
| T
—— =37 J L | 24
— | .
— 0.2 i 0.3 —c—
— | T —
— i —
S e I  —
— \ —
— | 0 5—‘
— | —1
+ 1 —13
\

K| 5-3 LQFP48 F3 R~}
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48 ”‘ ‘k

00000000001,

6.8

9.9

1 ReFRfohER
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5.3 LQFP64

K| 5-5 LQFP64 ff3 R~
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A
/7\ | ,A3AI2/I\ Fiﬂm Emmqu\ MILLIMETER
.\J,/h\l : H:U:U:U:UM:I h lr + 9{:‘) ‘ k:r:i SYMBOL MIN NOM MAX
\F Al- ¢ A _ | _ T1e0
Al 005 | — | 015
A2 135 | 1.40 | 1.45
- A3 059 | 0.64 | 0.69
b 018 | _ | 026
48 - n bl 0.17 0.20 0.23
RARARAFARAAARARAR e Jon| _ [on
| cl 012 | 0.13 | 0.14
= ' == D | 11.80 | 12.00 | 12.20
% % DI 9.90 | 10.00 | 10.10
= == E 11.80 | 12.00 | 12.20
= _ & = R oE El 9.90 |10.00 | 10.10
= == e 0.50BSC
i ::E eB 11.05 | — 11.25
= \f > | = s L 045 | — | 075
| ~—bl— L1 1.00REF
a :
LLHERLC LI — 7 Jl% o [~
1 L 16 BASE METAL 7% l
b & BB WITH PLATING
SECTION B-B
5-6 LQFP64 d5 3 S8 A i
48 | 33
UI0000000000000 245
1 T
= L —a
— \ , 3
— 0.2 | 0.3—c—=3
— | Tt =
— | —
— ! —
— ! —
e | —1
128 7.8 = i e
— | —
— ! —
—1 | —1
— i LS
— ! 05, —
— 0.5 1 (——
1+ 64— - ‘k | —17
|
000000o00oooono
|
1 ‘ 16
00
T |
12.8
1. RSTFHRACHZK
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