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1 XMC #d
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|
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2 XMC 4514

21  XMC fEHE

WIRE 1, XMC B 140y 4 /ST, 4/ FRTHTA SEYRA R IR A7 G4 AR, % PR F 51 00 A
R, 4R,

B 1 XMCEE

| Address/Data bus |

XMC registers AHB XMC memory AHB
interface interface

I} iy

Central memory
controller

—— X XMC_A[25:0]

<—»X XMC_D[15:0] HEEE: ks,
—— X XMC_NOE YR, EFeE, B
NOR/PSRAM memory interface L B XMC NWE e, FRHES.
<— X XMC_NWAIT

—— X XMC_NE[4:1]
—»X
NAND bank2 memory interface AR SRAM/NOR/PSRAM
—— X XMC_LB A =as
— < B595%%.
—— X XMC_UB
—— X XMC_CLK

—— X XMC_NCE[3:2]
— X XMC_INT[3:2]

— X XMC_NCE4_1

v —— X XMC_NCE4_2

——— X XMC_NREG

—»X XMC_NIORD e
PC card memory interface > XMC NIOWR PCHREFBRESE.
¢— X XMC_CD

<¢— X XMC_INTR

NAND¥E 554.
NAND bank3 memory interface

<¢— X XMC_SDCS0
SDRAM bank0 memory interface «—— X XMC SDCKEO
— X XMC_SDNWE
— X XMC_SDNRAS
<— X XMC_SDNCAS
<¢— X XMC_SDCLK
SDRAM bankl memory interface l«—— & XMC SDCS1
— X XMC_SDCKE1

SDRAMIFE (554,

2.2  XMC Hbhbmr&t

PL AT32F435/F437 i, XMC Hihil-mesf i T & 2:

1) 0x60000000~0x6FFFFFFF:
73N 4 > 64M 1 bank, AN bank % B XF N K] ik NE[1]~NE[4], &4 bank & 7 LR
SRAM/NOR FLASH/PSRAM {1 —27 ,

2) 0x70000000~0x8FFFFFFF:
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434 24> bank, A bank & B X Frik NCE[2)/NCE[3], %> bank % BeXt B —A4>
NAND FLASH.

3) 0xA8000000~OxAFFFFFFF:
A5 14 bank, R JTiE(ES NCE4_1 #INCE4_2, AILLXR—4> PC .

4) 0xC0000000~0xC7FFFFFF/0xD0000000~0xD7FFFFFF:

A5 A bank, X Frid{s 5 SDCSO #1 SDCS1, w1 LA 2 4~ SDRAM.

B 2 AT32F435/437 XMC Hihik B

Memory
Address Memory banks chip select
signals
6000 0000h M
NOR/PSRAM bankl 64 MB —  XMC_NE[1]
_63FF _ FFFFh _ J
6400 0000h
NOR/PSRAM bank2 64 MB —  XMC_NE[2]
_67FF _ FFFFh__ -
6800 0000h
NOR/PSRAM bank3 64 MB — XMC_NE[3]
_6BFE _ FFFFh__ <
6C00 0000h
NOR/PSRAM bank4 64 MB —  XMC_NE[4]
6EEE__FEEEh <
7000 0000h NAND bank2
e regular memory 128 MB
————————————— — XMC_NCE[2
7800 0000h NAND bank2 _NCE[2]
JEEE FEEFh. special memory 128 MB <
8000 0000h NAND bank3
87EF _ FFEEh regular memory 128 MB
- N - — XMC_NCE[3
8800 0000h NAND bank3 _NCE(3]
special memory 128 MB
_8EEE _ FFFEh__ <
A800 0000h PC card
common memory 32 MB
_A9EE _ FFFFh__
AC00 0000h PC card . XMC_NCE4_1
attribute memory 32 MB XMC_NCE4 2
ADEE__FFFFh _
AEOO0 0000h PC card
AFEE_ FFEFh._ | I/O memory 32 MB %
€000 0000k SDRAM bank0
128 MB — XMC_SDCSO
_C7EE _ FFFFh__ <
D000 0000h SDRAM bank1
128 MB — XMC_SDCS1
_D7EE__FFFFh _ A

TE: L0y AT32F435/FA37 fMhEmi, AR SRS, HSH KT RM.
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XMC #iES &

AHB 3 119 XMC 7 [al /MEB A2 24t 7l . 0T AHB A E S 4k i 3t BT A BB 12 28 I B4
XF AHB [#AEH 8bit/16bit/32bit JLFHEAEFEE, MAMHRAE 4 1 5% B /& 8bit/16bit i . X AHB 145
YE2=9 > B R LA 8bit/16bit #:E. R

£ 1XMC BIERE

AHBIRIETEE | SN MESRERE | SCRNBRME Ehr A
32bit 8bit B5 %o AHBI32bitHE A E 347 73 O A7f 4% (1941 Bbitd
32bit 16bit@ B5 X AHB 1) 32bit #4973 OGS 774 25 19 24> 16 bt
16bit 8bit B5 %o AHBI 16bitHe /B3 47 73 b F7-f 4% (1 24 Bbit e
16bit 16bit@ Bs if AHB Y L6 bitH /B % . 146 174k %% B L6 biti 1
8bit 8bit B5 i AHB A8t/ % W 14~ 0f 774k 4% B 8bitig 1
8bit 16bit® /s o AHBII2/8bitiS 7T 571/ 17 it 4% 111 16 itk 1

(1)

)

ST B EATRBR AR AEiE 2% (SRAM. ROM. PSRAM %) #HAT A AL%HIT, XMC ] LAFh

AT/ S A R A TS XMC_LB, XMC_UB ] LA 1) IERf % . XS 35 8bit-AHB

XJ 16bit £7-fifi 2% 1152/ 5 0

ST E R RE I AEE 2E (NOR, NAND), X374 8bit-AHB %I 16bit 771 #% 145 1
(P38 5 e B 16 AL ae it , RATR R 2007797, AR SHAE.

TR TR NS S RS (PC E/CF ), wJLlilid XMC_NCE4_2 {5 545 #1F 2

8bit it 16bit. ¥ 8bit-AHB Xf 16bit 17 it 2% 1115/ 5 15 1E .

XIT 16 ALSEFEMAMTAEGERS,  XMC RAE B A HADDR[22: 1% B 7 A7k % 17 btk

XMC_A[21:0], ifi HADDR[O]® {454 0.

Biltn: 17 16bit (14N NOR 17 2 it ik 0x555 5 A\ 0x70 i, XMC RiZE/Ean T -

*(__10 uint16_t *)(0x60000000+ (0x555<<1)) = 0x70;

Bi1a] AHB 1285 [tk & Ox60000AAA; 1fij 5FR XMC #2111 XMC_A[21:0]=0x60000555.

#E10R] i 2.0.1
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3 XMC IhgE
3.1 SRAM/NOR/PSRAM #-H

3.1.1 FlHeX

AR AR A7 2258 (SRAM/NOR/PSRAM) FMEA A= CrAB/E A, 58 F5]
AN, AR e R

# 2 SRAM/NOR/PSRAM B| Jifisg X

5 fES 751 &
XMC_CLK out el (I RRPAEAASEHD
XMC_NE[X] out HiEfES (x=1~4)
XMC_NADV out Huh 8 AA R 5 5
XMC_A[25: 0] out Huhl 2k
XMC_NOE out i HH A R AT B
XMC_NWE out Effine
XMC_UB out T A -t R XMC_D[15]~[8]# %k (f# FINORI 30
XMC_LB out B -5 REXMC_D[7]~[01# % (i FINORI T30
XMC_D[15: 0] infout Hmsk
XMC_NWAIT in TR EOR MR E 5

3.1.2 SRAM/NOR/PSRAM Ff# 1A

3.1.2.1 SRAM

WK 3, LLsPIEE A SRAM IS62WV51216 il

N 512Kx16bit. 512K=21°, [KHtA Rtiht£ &y 19, Bl AO~A18.

SCFF 16bit/8bit 5, HHRLEE N 16, B 1/00~1/015. 16bit 5, UBFLBIEN AKHF, 1fiH
HHHLE 1/100~1/015; 8bit S25 K, LBNCH Y, UBNEHEF, #HEIEL 1/100~1/07.

i P EESE TR ROE —1, BARIEESE L4 1 SRAM P IEREHERE 7.

B 3 1S62WV51216 HEE]

> 512K x 16
AO-ATE DECODER :> MEMORY ARRAY
Voo —»
GND —>
1100-1/07 <:> o
rowerByte DATA <:> COLUMN 1/0
1/08-1/015 <:> CIRCUIT
Upper Byte

h

A

CS2 —
CS1 —

OE —] CONTROL
we — circuIT

UB —
B —

2022.07.01 B/ MME k2 2.0.1
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3.1.2.2 PSRAM

LLE FH PARAM W957D6HB Jy#i .

WIRE 4, HihkZk 0~15 FIFEL 0~15 4, B AIDQ[15:0]. A Efi¥i#i2k Almax:16], max K
IR SR AR N, 5% 3 SRAM (Kt 771k, 54 13/5 #/E SRAM 2148,

T SRAM BEAHERI 2, PSRAM 758 A HATE K refresh, PAIRIREIE G 2 RIEABERK i) &b
TSRS, BFIEGES CSEARKR AIRAR, % TE 5. HALR FEREZ% WI57D6HB At
i,

B FEIESE PR —91, B RIE1ES%E “ %4 2 PSRAM 3PS 7,

B 4 W957D6HB HEH

1
Almax:16]
Address Decode
Logic ::> DRAM Input / <::> ADQIT:0]
— Qutput
Memory
:||> :> and AN ADQIsg]
Refresh Configuration Array Buffers
(- :> Register (RCR) —
Device ID Register :|
(DIDR) :l
> Bus Configuration ||
L Register (BCR)
—_—
CE#
WE# —
OE# ——
CLK — Control
ADVE ——H  Logic
CRE —]
WAIT ¢—
LB#/UBH |:| Internal l:l External
5 W957D6HB Ft FFER
133MHz 104MHz
Parameter Symbol Unit | Note
Min Max | Min Max
Address access time (fixed latency) tAA 70 70 ns
ADV# access time (fixed latency) tAADV 70 70 ns
Burst to READ access time (variable latency) tABA 3475 3475 ns
CLK to output delay tACLK 55 7 ns
Address hold from ADV# HIGH (fixed latency) tAVH 2 2 ns
Burst OE# LOW to output delay tBOE 20 20 ns
CE# HIGH between subsequent burst or mixed-mode operations tCBFH 5 5 ns 1
Maximum CE# pulse width tCEM 4 4 Us 1
A y 1 1 ] NS ] -

2022.07.01 #1201 k2 2.0.1




[

3.1.2.3 NOR FLASH

DL B AE S FH NOR FLASH M29W128 A -
M29W 128 7Efig ik an & 6, 439 128 4> block. 1block=128K Byte=64K Word (It.4t Word 4 half

AT32 MCU XMCA\ |J#5

word).

B 6 M29W128 fFfasit

Block Address Range (x8) Block Address Range (x16)
Block Size Start End Size Start End
127 128KB OFE 0000h OFF FFFFh 64KW 07F 0000h 07F FFFFh
63 07E 0000h O7F FFFFh 03F 0000h 03F FFFFh
0 000 0000h 001 FFFFh 000 0000h 000 FFFFh
Note: 1. The main memory array is divided into 128KB or 64KW uniform blocks.

WRE 7, & M2O9W128 [ Hfir 4
BEERAE:
B READ/RESET, W FEHH “17,
FHFBRIRE, H T iE X e S . 175 SRAM/PSRAM 1A, B 6t Bkl B a]
IR [ £ 4
B READ CFl (The common Flash interface), W FEdf) “27.
TSI S, S FLASH [ Fis 8 Can#eprist (a5, CUATREF it
B AUTO SELECT, WL FEF “37:
TR ID EEE, AT RESEEL.
B BAE:

B CHIP ERASE CEF#Fr), WWTFEM “47,

B BLOCKERASE (B[R), WFER) “57, ¥E: Hudim/MEREAL
H#4E:

B PROGRAM (5#E), WREM “67: MXSNEANEHE. “PA"RI T 25 N MEHE 11y
bk, “PD” RPFRZESNMIEHE.

m  WRITE TO BUFFER PROGRAM (buffer 5#/E), W REK “77: #E8:5 N—1 buffer [{]
$edi . “BAd” Bl E5 N block FAE—Hulk; “N” i FRES AKEHEAN S “PA”R]
TEGANNEIE L, “PD” RIFEES AMEIE. 1 HAAPA™HM “PD” 4£"N"4.

B WRITE TO BUFFER PROGRAM CONFIRM (buffer 5#ii\): t%AdiH T buffer 5, EJ
“T7 ERAE, BATESER “77 WEEZ )G, BFHE “8” HRfERINE . 1 “6” MR
FHIFENT R,

AR S8 ERISIES % “ £ 3 NOR FLASH R dER HiEE .

2022.07.01
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B 7 M29W128 % Fi#ré

Address and Data Cycles

Command and Bus st 2nd 3rd ath 5th 6th

Code/Subcode size] A [D|]A[bp[Aa[p|[ A]p| A D] A ]D|Notes
READ and AUTO SELECT Operations
READ/RESET (FOh) x| x |Fo
1 AAA [Aa| 555 [ 55 | x [ Fo |
x16 | X | FO
ss5 |aa|zaa| 55 | x | Fo |

2 READ CFI (98h) x8 AA 98
x16 55
AUTO SELECT (90h) xB | AAA | AA | 555 55 | AAA | 90 | Note |Note 2,34
3 2 2
X16 | 555 2AM 555

BYPASS Operations
UNLOCK BYPASS (20h) | x8 | AAA | AA | 555 | 55 | AAA | 20

x16 | 555 284 555
UNLOCK BYPASS x8 | X |90 | X |00
RESET (90h/00h) | %16 |
ERASE Operations
4 CHIP ERASE (80/10h) xB | AAA | AA | 555 | 55 | AAA | B0 | AAA | AA | 555 | 55 | AAA | 10
x16 | 555 2AA 555 555 2AA 555
UNLOCK BYPASS xB | X |8 | X | 10 5
CHIP ERASE (B0/10h) 16
5 BLOCK ERASE (80/30h) | xB | AAA | AA | 555 | 55 | AAA | 80 | AAA | AA | 555 | 55 | BAd | 30 | 11
x16 | 555 2AA 555 555 2AA
UNLOCK BYPASS x6 | X | 80| BAd| 30 ; 5

BLOCK ERASE (80/30h) [ y1g |

ERASE SUSPEND (BOh) xB X B0

x16
ERASE RESUME (30h) x8 | x | 30
x16
PROGRAM Operations
6  |PROGRAM (A0h) x8 | AAA [ AA | 555 | 55 [ AaA [ A0 | PA | PD
x16 | 555 2AA 555
UNLOCK BYPASS x| x |a0| pa | PD 5
PROGRAM (ACh) 16
WRITE TO BUFFER x8 | AAA [ AA | 555 | 55 |BAd | 25 [BAd | N | PA | PD 67,8
7  |proGRAM (25h) 16 | 555 SAA
UNLOCK BYPASS x8 | BAd | 25 | BAd N | PA | PD 5
WRITE TO BUFFER 6
PROGRAM (25h)
WRITE TO BUFFER x8 | BAd | 29
8  |PROGRAM CONFRM [
(29h)

3.1.3 RIGHFAERFFREEE

I~ 3, SRAM/NOR/PSRAM Frifiik 5t} Fr oy st bIRG, EMAERM, wICHI4LG )y 4 25,
Hrp AR R 5720 X708 6 Fiale REMR SE 45 E Al as 88, A I /i

# 3 SRAM/NOR/PSRAM FH bt Pk

5k HEAE B PP 2 uitll
model SRAM/PSRAM
T/ S A [
mode2 NOR
S5 modeA SRAM/PSRAM
modeB NOR
B SN R
modeC NOR
modeD SRAM/PSRAM/NOR
SHEA Mool Fm £k &2 A 0 AR PSRAM/NOR
A DA B2k [ERZEIS= LS PSRAM/NOR
Hohb#E 2 E A,
=45 2 BE i PSRAM/NOR
A0 & R A b EEZER SN
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3.1.3.1 EEE AR PR
W k3R 3, IEEHFPHEAN SN 6 M. HAd, model Fl mode2 72 155 i ¥ AH [H] AR =X
modeA. modeB. modeC. modeD &5 i FANF MR LA 205 81 AR s X s/ 5 i 3 A
KRR E

3.1.3.1.1 mode1

& 8 mode1 i

N
DonI' t care
N | ADDRST+1 ,  DTST+1 1 2
| HCLK | HCLK : HCLK |
[ | [ :
Chip select | | /7
signal XMC_NE[X] *I : | /
| | : :
I t
Address signals XMC_A[25 : 0] m Membry address | \\\\\\\\\\\\\\\\\
1
: | T |
| | | |
I ! }
XMC_NOE | ! /
| ’ -
- i |
XMC_NWE High 1 ! | |
| | : :
. _ | |
Data signals XMC_LB \ | | /
XMC_UB | ! X |
| | | |
| | | |
! ! Datg from external
. T T
XMC_D[15 : 0] High-z | |_memol
1 1 :
XMC capture
data
9 model 57
w DonI tcare
| ADDRST+1 , DTST+1 1,
| HCLK | HCLK HCLK|
| | |
Chip select —\ | /7
signal XMC_NE[x] :

AN

Address signals Memoryi address

|
|
XMC_A[25 : 0] N&&m&mmx

XMC_NOE High

I
T
|
I
I
|
|

XMC_NWE

I

o

Data signals —]

XMC_LB
XMC_UB

 E——
' (oo

XMC_D[15 : 0] M Data from XMC
High-Z | |

£ 4 mode1 FHIFHERMEE
EBEE

XMC_BK1CTRLx LB

X

2022.07.01

#E15] i 2.0.1




o B

AT32 MCU XMCA\ |J#Fg

SR I A [
RWTD EREt i i 0
PSS (T XMC_BK1TMGXEL & )
1A S5 E 5 R e, 51,
NWASEN SR E SR FRVE 1T fils s S i B
iR e o PR A S (B ARSI, T 50
NWPOL SRR T FR YT A7k 28 I T B T A7 B 0 S50 S IR AR — 2K
WEN HifigE 1 A LA T S 4 ME
00: 8hit
EXTMDBW/[1:0] 1EAERR TE % o1 16;" R % S A F 1 17 it 25 7T T 2 > 8/16bit.
00: SRAM FR 4 SR FH A7 s R Bk %
DEV[1:0 i ge K
[1:0] i 01: PSRAM I Ab AT SRAM/PSRAM.
ADMUXEN g R 0 REHIEIRETH . WA fERE.
{FRETENE oS (ERETENE A8 G BRUTT B T 3Ll
EN TG e 1
el R e G, (05 [ A B A WENS 1T

R PR H HIbitiE R 35 BRALE .

* 5 model i FHEFHRMLE

XMC_BK1TMGXx 2K AiE aX
ASYNCM BB R R e 0 ##modeA/B/C/D.
s model/2i, % (kIO
DTST[3:0] B i 3 ) HRIE 7 3K 5176k s S i B %% |8, 9
ADDRSTI[3:0] ik 37 ] FR A T =R 5 17 il 2 A% B & % K8, 9

PRGN HbitiF CRAFBRAE .

3.1.3.1.2 mode2

B 10 mode2 &Rt/

signal

Chip select

Address sighals —]

Data signals —]

DonI tcare

XMC_NE[X]

XMC_NADV

\

XMC_NOE

XMC_NWE

XMC_LB
XMC_UB

|
|
|

XMC_DI[15 : 0]

ADDRST+1
HCLK

ﬁ

B

DTST+1 2

I

|
Membry address

—

High

Dath from external

High-Z

B e [T PR Epunp,

|
|
|
|
|
|
|
|
|
|
|
|
|
T
|
|
|
|
|
|
T
|
|
|
|
|
|
| memo
| |
XMC capture
data

2022.07.01

16 1

i 2.0.1




AR AT32 MCU XMCA[T3#85

B 11 mode2 Ei)F

DonI" tcare

| ADDRST+1
| HCLK

DTST+1
HCLK

|

|

) | |
Ch|p select XMC_NEX] \1 :
signal T
|
|
|

I
I
|
- XMC_NADV \ / i i
Address signals — : : : :
I I
XMC_NOE High i i i i
XMC_NWE i \: r: i
| I I I
Data signals — I I I |
XNC U8 \ i L
I I I I
XMC_DJ15 : O] ngh_z—:{&\\\\\\\\\\\\\\\\\\\\\\\\\* Data from XM:C iil
| | | |
R 6 mode2 il A AR E
XMC_BK1CTRLx 2K AiE X
RWTD BE I FF 5 A 0 ST

(Y383 XMC_BKITMGXEL &)
i E SHE SRR, 51,
ffFE S RE SR, 50

NWASEN LR SR FR AT it 2 A% L

NWPOL SRR S FRYEAF A 2 G e B AVt 74k B A5 15 S R P (R R — 3
WEN Hitige 1 AT ULHEAT SR
NOREN NORIJAAF 15 Al {# g 1 {EFINORKY, Rt E 1
00: 8hit
EXTMDBWI[L0] T s o 1&;“ LR S 8 P 1 47 2 T 8 86t
DEV[1:0] TPt AR T 10: NOR mode2{¥ 3ZFNOR
ADMUXEN HHLRE 0 T HNEIRL T . RS

FEREAF A A AEREAEAE &5 BRITT R 1 3

EN e fe 1
R e G, (5 [ A B BT WENS 17

PR HbitiF CRIFBRIAE .

£ 7 mode2 if FHERMLE

XMC_BK1TMGXx B BB X
% FEmodeA/B/CID.
ASYNCM 1 A 0
REWHRALR model/2if, {RFFERIAEO.
DTST[3:0] B | AR R RS A AR A L E %% 10, 11
ADDRST[3:0] HhhEFESTE A | ARHE RS A7k S AR B B %% 10, 11

F ARG FbitiF CRIFBRIAE .

2022.07.01 #/ATH k2 2.0.1
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AT32 MCU XMCA\ |J#5

3.1.3.1.3 modeA

B 12 modeA & F

DonTI" tcare

ADDRST+1
HCLK

| DTST+1
| HCLK

2
I HCLK I

Chip select
signal

Address signals

Data signals —]

/~ XMC_NOE

|
|
I
' )
| |
| |
| |
High ! !
XMC_NWE 9 | !
| |
| |
XMC_LB \'\ !
XMC_UB | ]
| |
| |
| |
. XMC_DI[15 : 0] High-z | !

XMC_NE[X]

]

|
weres o T

Mem

ry address

AN

-——lt+t-4---

XMC capture
data

13 modeA BB F

DonI" tcare

Chip select
signal

Address signals

Data signals —

| ADDRST+1 | DTST+1 1y
| HCLK | HCLK IHCLK |
—p

|
—— XMC_NE[Y] \ :
:

|
|

Memory: address

A

XMC_NOE High

XMC_NWE

XMC_LB
XMC_UB

Data from XMIC

|
High-Z : |

=

# 8 modeA | FHFRAEE

XMC_BK1CTRLx

B Ao

X

2022.07.01

% 18|

i 2.0.1




AIR[-R AT32 MCU XMCA 1425

[EaE1l s ¥ N

RWTD L5 I R [ 1 G B EXMC_BKITMGXIEL &,
B Fi#EEXMC_BKITMGWRXHL & )
WA S5 5 AR, AL 1,

NWASEN S SHRE YA A RS I B
RUSRSRR) RS (PN S5 (5 S s, 650
NWPOL SR T FRYE A7k 28 I T B M A7 it 35 0 S 515 S R AR R — 5
WEN HifigE 1 ] AT 54
00: 8hit
EXTMDBW/[1:0] 1EAERR TE o1 16;" R 45 52 B A8 F 1 17 it 25 7T T 2 > 8/16bit.
00: SRAM R S b F 0 f il B 28 T 1 ¢ .
DEV[1:0 i ge K
[1:0] i 01: PSRAM I AETT 1 SRAM/PSRAM,
ADMUXEN g HfHRE 0 REHIFIREEH . AR

EREAF &% FEREAFAE SRS BT R 1 1

EN fiti A b A it 1
PR L A, (5 R AL WEN S L

R PR H Kbt R FF BRAE .

R 9 modeA B FHFHRIEHN FEAREE

XMC_BK1TMGx / ‘
2y i RE &%

XMC_BK1TMGWRx

ASYNCM SB i T MRk 00 deA #+#modeA/B/C/D.
ZYiin : mode

e It FEmodeA.
DTST[3:0] HAREI TR | R TR S A AR I E 2% FE12, 13
ADDRST[3:0] Mo hEGENTISTA) | AR R4S A7 A 2 R O %% /12, 13

RS bt R RFER A -

3.1.3.1.4 modeB

B 14 modeB 3EF P

@ DonTI" tcare
2

ADDRST+1 DTST+1
| HCLK HCLK | HCLK!
,<—>.<—>:<—>,

Chip select !
signal —— XMC_NE[X] |l‘

;

-
XMC_NADV

|
Address signals —| :
|

XMC_A[25 : 0] M ey address AR

Al W 1L

S~

|
|
XMC_NOE \
|

|

1

XMC_NWE High |

|

Data signals — :
XMC_LB \

XMC_UB !

|

|

XMC_DI15 : 0] _ |

High-Zz |

|

Dat{a from external
memo

XMC capture
data

2022.07.01 #1901 k2 2.0.1




5

AT32 MCU XMCA\ |J#Fg

2022.07.01

& 15 modeB BEiF

Donr toare

Chip select
signal

Address signals —

Data signals —

T XMC_NE[x]

-
XMC_NADV

(_ XMC_A[25 : 0]

XMC_NOE

XMC_NWE

XMC_LB
XMC_UB

| ADDRST+1
I HCLK

, DTST+1 1
I HCLK

Memory: address

l

_= ____\____ —_———— g —

XMC_D[15 : 0] Wm( Data from XMC >7
I I
#* 10 modeB | FHFHREE
XMC_BK1CTRLx B AiE X
EERFAR
RWTD BRE R 1 G P iEEXMC_BKITMGXIL &,
B il XMC_BKITMGWRXEL & )
5 A 455 SRS, W51,
NWASEN SWERHE SRR FR A7 it 2 R i B
VSRS o AT S B AR, S50
NWPOL LR E S MR AT fils s A i B Ml P77 il s O S 515 S W AR R — 3
WEN Hitne 1 ] LT S A
NOREN NORIA A7 [Hl f# BE 1 {FHANORHY, bz E 1
00: 8bit
EXTMDBWI[L:0] 17 s e o 16;” LR S 8 P 1 7 2 T 8 816t
DEV[1:0] e En it 10: NOR modeB{Y Z#NOR
ADMUXEN 2R 0 TN EIRL T . A HRE.
AE I u: AE I = )II%H = ‘gh’
EN P L {HREAE s [EREAF Rl 28 Ja BRTT S T ik

ffiRe, EESFRETEEIWENS1F)E .

PR HbitiF CRIFBRIAE

£ 11 modeB B F HFH/I B F A RiLE

XMC_BK1TMGx/
R LS ax
XMC_BK1TMGWRXx
ASYNCM A5 1 A R 01: modeB & F¥modeA/B/C/D.
ik : mode
- s Atk FEmodeB.
DTST[3:0] B 2SI 1) FR 5 75 R 5 17 i 2 A% i B 5% K14, 15

% 20 W

i 2.0.1




ART

5

AT32 MCU XMCA\ |J#Fg

3.1.3.15

2022.07.01

| ADDRST[3:0] H

i | R SR | 2% L[H14, 15 |

PR H bt R EFER A .

modeC

B 16 modeC Ll fF

A ADDRST+1 DTST+1 2
| HCLK | HCLK | HCLK :
>l
Chip select \" : | i
signal XMC_NE[X] | | : |
| | | |
| | |
|
XMC_NADV \ [ | |
|
Address signals : | : :
I t J
e azs o TN vemoryaaaress 1 (TN
| ! : |
1 | | |
XMC_NOE | \ ! |
| [ ) |
|
! \ ! !
- t : t
XMC_NWE High ! ! | !
|
| : | |
Data signals —] XMC_LB ' : : '
XMC_UB \ | : /
| t 1 |
I l L
XMC_D[15 : 0] ! ! Data from exXternal
- High-Z : | ! memol
| | |
XMC capture
data
17 modeC B fF
m DonI tcare
3 | ADDRST+1 , DTST+1 | 1
I HCLK | HCLK IHCLK |
-—p
Chip select \I | | i/
ip selec | |
signal XMC_NE[X] | : : I
I | | |
| | T T
XMC_NADV \ | ! !
Address signals | | | |
| I I |
I T T |
I | | |
High T T T T
XMC_NOE 9 ! : : !
I | | |
I | | |
T | |
XMC_NWE : \I IV !
) | I | | |
Data signals XMC_LB I : : I
XMC_UB \\ | I /
I T T |
I | | |
| | | |
weops o —— AT oeromde b
High-Z | ] ¢ |
I | | I

F 12 modeC | F R E

XMC_BK1CTRLx

Z2y N EE CBS

F2R i 2.0.1




5

AT32 MCU XMCA\ |J#Fg

S FANAE
RWTD BE P RF 1 G B EXMC_BKITMGXIL &,
B FiEEXMC_BKITMGWRXHL & )
1 I 2455 S AR, A5,
NWASEN BEEE Sl R RIS L B
USRS R AT S (52 AR AR, RS0
NWPOL LRHE S FR Y A7 2 RS T AT P A7 2% (1) S5 A5 15 5 I M AR R — 3K
WEN Hifige 1 A AT B # i
NOREN NORJAAZ 1 [ {5 & 1 {EHNORHY, F¥ubfrEl
00: 8hit
EXTMDBW/[1:0] 171t 75 7 o1 16b|it FR A SEBR A FH 1 47-fit 7% T ic & ~8/16bit .
DEV[1:0] TEfE#R Y 10: NOR modeC{Y X #ENOR
ADMUXEN Sl 0 REHIFIREETH . AR
Al% ] : Al% I D?H = ‘?;
EN P L {HREAE ik ws: fEREAA GRS G BRI S T2

2022.07.01

ffRE, HEFREFEIXIWENS1LF)H.

F A Fbitid CREFBRIAE .

#* 13 modeC B [F a4/ Bt fr F AR E

XMC BK1ITMGx/
— \ E \J
XMC_BK1TMGWRx akd R X
ASYNCM b 5t 10 deC 1% HEmodeA/B/C/D.
L : mode
~ - AL modeC.
DTST[3:0] KRR L 1] HARSR SAE IR | 2% FEie, 17
ADDRST[3:0] Huhik 3 57 (] FRIE T SR S A7 28 U e B %% &6, 17

R RS H bitiE R EFER A

B 22)

i 2.0.1




AR AT32 MCU XMCA [ 1#7

3.1.3.1.6 modeD

& 18 modeD iEHfF

\
m Donl tcare | ADDRST+1 | ADDRHT+1|  DTST+1 2

|

| |
| HCLK | HCLK : HCLK | HCLK |
———p-————>«——«——p!

Chis;i)g:llect ___ XMC_NE[Y] IL i
(" xmc_Nabv —\;\—/ é

XMC_A[25 : 0] \\\\\\\\\\\\\\\\M :
%

Address signals —

Memory address

\

VI
/1:/7
:

|
|
|
XMC_NOE
|

\

XMC_NWE High

Data signals = XMC_LB

XMC_UB

XMC_D[15 : 0] -
High-Z

XMC capture
data

19 modeD EBF

ADDRST+1 | ADDRHT+1

m DonI tcare
I : DTST+1
| HCLK | HCLK
| [
Chlp select XMC_NE[x] \1 | |
signal " I
|
| !
|
|
|

|
HCLK HCLK :
|

|
|
|
|

_
XMC_NADV —\\—X

Address signals —] :

N~

T
Memory address
1

|

H |
XMC_NOE High |
|
|
|

—
! )

v oo o (T oo ——

I
|
I
|
|
T
|
T
|
|
|
I 1
|
|
|
I
T
|
I
|
|
|
XMC_NWE
|

XMC_UB

I
I
1
I
I
I
I
T
I
I
|
. | L
Data signals XMC_LB \‘\
|
|
|

=

# 14 modeD EH|F AR E
XMC_BK1CTRLx B g HX

2022.07.01 # 231 k2 2.0.1




AR AT32 MCU XMCA[T3#85

[EaE1 s ¥ N

RWTD BE P RF 1 G B EXMC_BKITMGXIL &,
B FiEEXMC_BKITMGWRXHL & )
WA S5 5 AR, AL 1,
A SRS S A AR, 50

NWASEN LRGSR FR 3 A7 it 2 A T B

NWPOL R T MR TF fits 28 U Bl B AT A7 2% ) S5 A5 45 S IRMEORRF — 3K
WEN Hiffe 1 ] PAIET 54
NORR, EWs i Bl
NOREN NORIA 715 A f# g MR TF fits 28 A Bl B L T AR -
i FISRAM/PSRAME , ¥ it A7iE0.
00: 8hit
EXTMDBW/[1:0] 171t 75 9 o1 16b|it FR 4 SEBR A FH 1 47-fit 7% T ic & ~/8/16bit .
00: SRAM
DEV[L:0] S 0L, PSRAM modeD 7 £ SRAM/PSRAM/NOR.
' o ' AR S P 77 A 2
10: NOR
ADMUXEN g HHERE 0 REHIFIRE TR AR
REfifites: HREF MBS G BIAIT S T it
EN B 1 {EREF Ak {HREAE it %8 J5 BN B Tt

ffRE, HEMFREFEIIWENS1LF)E.

F P A Fbitid CREFBRIAE .

% 15 modeD B 7 & 748/ Bt fFr F AR E

XMC_BK1TMGx/

— E v

XMC_BK1TMGWRXx a5 R X
ASYNCM S ) B e % 11: modeD A FFmodeA/B/C/D.
T IHBARE + mode YAk FemodeD.
DTST[3:0] B i L TR AR 5 5K 5 A7 25 RS T %% [E18, 19
ADDRHT[3:0] Hi bk ORI I [R] HR¥E R S SR AR AL B %% €18, 19
ADDRSTI[3:0] itk 7 37 R FR A 5 5K S5 AE i 28 FUAS e & 2% €18, 19

F PRI H 1 bitiE R RFER A E .

2022.07.01 #2471 k2 2.0.1



AR

AT32 MCU XMCA\ |J#Fg

3.1.3.2 P E AR

B 20 FPEMENF

Chip select
signal

bonr toare
——  XMC_NE[x] —\x

_—

| ADDRST+1 | ADDRHT+1l 1 |  DTST+2 | 2  BUSLATR2R+2
| HCLK | HCLK  HCLKI HCLK | HCLK |  HCLK |
| ¢ > |

L

|
|
|
! |
| |
| L
XMC_NADV \ / | | \
| |
Address signals — : : 1 1 :
T |
XMC_A[25 : 16] m I\{Iemory address[ZS:lé] : XISSSSSSE\SSESE\QSSi
} |
l | P ! ! !
! I ! | : : !
T
7~ XMC_NOE | : | A [ f |
| I | I | | !
|
! ! | ! | | |
i } | ¥ [l [l |
. XMC_NWE High [ I ! | ! ! !
Data signals — ! ! ! | |
I | ! | !
| | | | | | |
XMC_LB \\ | | | : /
XMC_UB : ! : ! . \ |
| I ! I ! ! !
~ I I ! I ! ! !
| T |
Address data XMC_DI15 : 0] 4< Memory address(15:0]  y————( Daafromexterpal )
multiplex signal High-Z | ; | | imemory : |
|

|
XMC capture

Address signals —

Data signals —

data
& 21 RPEAENF
m DonI tcare
| ADDRST+1 | ADDRHT+1: DTST+2 1
: HCLK : HCLK HCLK HCLK :
-l
| | |
f |
Chlp select XMC_NE[x] ‘ : | I/
signal | " L |
I | ! |
— | | : t
XMC_NADV —\I\—/ | :
| : |
J ' AN

emory address[25:16]

" XMC_NOE High

\

1

T
I
.
|
|
|
|
I

XMC_NWE

|

XMC_LB

Address data
multiplex signal

XMC_UB

|
|
s
N a

Data from XM:C

|
1
|
|
|
|
|
|
1
|
|
|
|
T
|
|
|
Memory address[15:0] \

X

|
|
|
|
|
|
|
€
T
|

R 16 AP EARAERFFRRE

XMC_BK1CTRLx 47K ] X
NWASEN SRS E R | R R E Eigiigifziigé fﬁi; 0
2022.07.01 T TS S = i 2.01




AT32 MCU XMCA\ |J#5

NWPOL LR E SR FR P A7 2 RS T FOAE B A7fif 25 2 A5 S AR PE AR — B
WEN H{f R 1 AT LA T 5 1
FANORHY, Fkutfr B,
NOREN NORIWTH AL HHEH i 2 A f RS
1§ FHSRAM/PSRAMI, I A7i%0.
00: 8hit
EXTMDBW/[1:0] 171t 75 9 o1 16b|it FR A SEBR A FH 1 47-fit 7% T ic & ~8/16bit .
01: PSRAM 2 A AT HPSRAM/NOR.
DEV[1:0 fit S
[0l iR 10: NOR LR S F O B
ADMUXEN S HHERE 1 REHIFIRE T H . b F G
fERETEfE 2. (HREMEE 28 G 2T T i
EN i 28 fdifie 1
(IR R FERE, (5 AL 7B HWENS LIF .

R PR H HIbitiE R 3F BRAAE .

R 17 R EAEANFEERIEN FHEREE
XMC_BK1TMGx/ .
XMC BK1TMGWRXx A E X
ASYNCM SeAB s A 00 ALiFmodeA/B/CID.
el SEAL T R IR 00,
DTST[3:0] HHE £ L[] MR 5 oK S Ak SR AR TIC & %% K20, 21
ADDRHTI[3:0] Hihik PR I 1) HRAE 5 oK S A7k S AR TIC & %% 20, 21
ADDRSTI[3:0] bk g 37 B 1] YR 7 R G A S B B %% FK20, 21
R B H bt R BRI .
# 18 AP HE BT P HFESILE
XMC_EXTx By o iEE 'l
AL AR ) S 2R K I 1)
BUSLATR2R][7:0] SRR AR K S I [A] 00 BUSLATR2R[7:0]+1/"HCLK.
%% 20,
R H bt R BRI .
- - % 26 7 - T sk 2.0.1
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AR

AT32 MCU XMCA\ |J#Fg

3.1.3.3 S EHER

H 22 FZPERENF

Donr

Chip select
signal

Address signals —

Data signals

DTLAT+1
XMC_CLK

tcare

IS A WAl AU Al aWalaw o i

XMC_NE[x] \
I

— | |
XMC_NADV —\_/

Wait signal

Address data
multiplex signal

| ] ] | |
| | | | -
| | | | [
| | | | |
| | | | |
t t t t t |
| | | | -
| | | | Lo
| | | | [
| [ | | | [
| L I | | L
\XMC_A[25 1 16] SSES\‘SE\‘SSS* : : Memor:y address';[25:16] : : m
| T T T T T T |
| [ | | | [
| [ | | | -
7~ XMC_NOE | | “\ | | : b
| - t t t +—i
| [ | | | [
1 1 1 1 1 1 1 1
High | o | | | o
XMC_NWE 9 | o | | | -
| [ | | | [
1 1 1 1 1 1 1 1
XMC_LB | | | | | |
XMC_UB | | | | | | |
- | T T T T I
| [ | | | -
| [ | | | -
| o | | | [
XMC_NWAIT | | | | | | 1
| o | | | [
| [ | | [
| | I I I I |
. Memory
XMC_D[15 : 0] o Naddress15:0) Dafat >< Dafa2 )QE\SE»( Daja3 >< Dafad m
| [ T |

XMC capture data

23 RFPRAENF

Clock —— XMC_CLK —MSM\I\_/—\—

DTLAT+1
XMC_CLK

| | | | | |
| | | | | | |
| | | | | | |
Chip select \ ! ! ! ! ! /
s[i)gnal XMC_NE[X] | I I I I
| t t t t t |
| | | | | | |
( | t t t t t
XMC_NADV m ! ! ! | |
Address signals | ! ! ! : : |
XMC_A[25 : 16] &m&m&( ! Mdmory adfiress[25.16] | m
| T T T T T |
| | | | | | |
| | | | | | |
XMC_NOE High | : : : : | |
| | | | | | |
| | | | | | |
| | | | | | |
Data signals XMC_NWE \ : : : : : h
| | | | | | |
XMC_LB \ | | | | | /
XMC_UB ) | | | | | |
| ] ] ] ] ] |
| | | | | | |
| | | | | | |
Wait signal XMC_NWAIT : : : ; \ : |
| | | Ik /{ | |
| | | | | | |
Add g | } | | | | |
ress data . . 2
XMC_DJ[15 : 0 4KTVIemo address[15:0 X X X
multiplex signal bl ! High-Z | r%/ L ] | ? | ? 1 ? 1 ? |
| | | Datal | Data2 ! | Data4 |
| | I from ! from : Data3 from : from !
| | |
| | | XMC | XMC XMC | XMC
S y 1 1 ] S ] -
2022.07.01 2T R fiA 2.0.1




[

AT32 MCU XMCA\ |J#5

2022.07.01

& 19 FPRAEAENFHELE

XMC_BK1CTRLx 4R e =P
FIEMEIRL, 5 R M HA .
MWMC HEAER DG 1 WA E N1, PR SR I
E: A BAPSRAMI FEFD HH#E, NORAZH.
AR D B X A I, B BEE TI, XMC4&
CRPGS CRAMTUIC M [faE it | o N R SR, SIS &H
SR IFUI 1A
S R
RWTD ERETi i 0
PSR T AR
A S E T AMEESE, 51,
NWSEN [F20 SRS S RE | IR IRk 2 S i B
R SRR o 4 PR 8 S 5 B AR R, S50
NWPOL SRHE S [IRIEAE G2 RS IEC B | A A7 G 28 P S5 (5 B I R e — 3R
WEN Hifife 1 ] LT S A
0: S5 SAESRRIRA BT M — N E0E B WA %56
NWTCFG SN FEE | SIREE |1, S5 STESERA W A L.
[E22, 23ANWTCFG=09{i.
WRAPEN SCRFAERT ST p— 52545 AU A2 75 S BRI AR S AHB A B v
PR, " VR .
FB AT RE . RS S, BOATTE T 3520
SYNCBEN ) 21 98 R A A A i 1 B, MRTBEIF SR, EFFEMWMCH EL.
vE: PSRAMFINORYSZ #5755 4
{EHINORI, Ut E L,
NOREN NORIJA 1717 [ {3 & W SR I
INAE VT R A BE (AR YR A7 6k 28 RS B B (EFIPSRAMIY . 0.
00: 8hit -
EXTMDBW/[1:0] 171t 4% 55 & ol 16bi R 5 52 i ) 10 77 2 AT fic & S 8/16bit.
01: PSRAM
DEV[1:0] eZ i et TR ds R,
10: NOR
SR EIELE .
ADMUXEN wpe e DR ‘
FK22, 23LJADMUXEN =144,
fHEREAEAEAS: [HRETEAE IS B BN TT S T L g,
EN g fie 1
BRI E5 {7 APWEN S 171

R PR Fbiti fRIFBROAE .

R 20 AP ERBEANFEFRIENFHFFSRE

XMC_BK1TMGx/

e
XMC_BK1TMGWRx H R &X
ASYNCM SB ) R e R 00 1 FmodeA/B/IC/D.
" T LA T B ERIAH00.
DTLAT [3:0] B SIS ) ARAE 5 5K -55 17 flf 245 At i %% FE22, 23
. ‘ XMC_CLKJE #19HCLK
CLKPSC [3:0] INEERI TS HRIE 7 R 5170k a5 S i B

Hi* (CLKPSC+1) .

R ARSI BbitiE R EFFER A

% 28 W

i 2.0.1
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3.2 NAND FLASH #1h
3.2.1 BIHEX

NAND FLASH i s 24 i) 5 JiE L~ 21:

XMC #ihit 28 A[17] AL SAF 5 5 ALE; XMC $bhit2k A[16] I ik 847 (5 5 CLE.
@ HALE NP, Fx XMC_D _EAL4 ) 2 ik
@ % CLE P, Fox XMC_D _EALH 12 i 4
® 4 ALE #1 CLE ¥J9fiHF I, &ox XMC_D _EARHm )2 88 -

% 21 NAND B| e X

FIEES Tl FX
XMC_NCE[x] out RFiEfES (x=2,3)

XMC_A[17] out HbkgiE (ALE) 55

XMC_A[16] out wAPifE (CLE) 5%

XMC_NOE out A A B R

XMC_NWE out Eiffine
XMC_D[15: 0] infout a2
XMICNWATT n AT (RIB) (5%

XMC_INT[x], x=2,3
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322 WIEHE

B 24 NAND FLASH &/ErfF

NRE — XMC_NOE

Data xMc_Nwg  High
signals

/ Data from external
\ mémory

XMC_D[15 : 0]—
High-Z

I RGST+2 I
' HCLK '
—— "
| |
| RGDHIZT+1 | I RGWT+1 | RGHT |
' HCLK ' HCLK I HCLK |
—————
I ! I | |
i I ! I
Chipselect ____ yyc NCE[K \ [ | : .
signal ' | ' . |
I ! I | |
I [ I | |
| t 1
ALE/CLE XMC_A[17:16] / : I | \
1 |
: ! . i
- S
NRE — XMC_NOE High I | | |
o . |
I : : I
Data XMC_NWE | X X |
signals | |
| ! ' [
I ! ! |
| T |
XMC_D[15 : 0]— ,< | Data from XMC ! >—
High-Z : I | |
! I
: I
) /
! I
! |
! I
! I
! I
! I
: |
T
|
|

XMC capture

data
# 22 model B FHHEREE
XMC BKxTMGRG/
_ e .
XMC_BKxTMGSP # Ll wX
RGDHIZT/SPDHIZT A7k BB 1 28 v BEL R 1) 5 %% 1 [F24
RGST/SPST At 2 S ST (] wE % | [K24
RGWT/SPWT Tt A S5 Ry ) g 2% |24
RGHT/SPHT T A% DR R ) g 2% |24

R PARFH Fbitig fRIFBOAE .

3.2.3 NAND FLASH #8314
K75 Py %5 BA 8bit NAND FLASH H27U1G8F2CTR Jfil. FAK{Ri%iEZ% “ %4 4 NAND FLASH i

4 b4

57,

3.2.3.1 Ffs4i

NAND FLASH HIf#fg &4 N LA EZ: Byte -->Page--> Block--> Device.
k& 25:
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1 Page = (2 K + 64) Bytes. ', fiif 2K Bytes A X8, HFA7BEE; )5 64byte Hy spare X
B, HATHEBIRIYEE, ECCIHEFEER.

1 Block = 64 Page-

1 Device = 1024 Block-.

& 25 H27U1G8F2CTR g4

1 Page = (2 K + 64) Bytes

Plane }1 Block = (2 K + 64) Bytes x 64 pages
= (128 K + 4 K) Bytes

0 1 Device = (128 K + 4 K) Bytes x 1024 Block

1024 Blocks

per Plane
1023
L 1024
i
Page Buffer
—
2 K Bytes 64 Bytes
3.2.3.2 Hiht-A

NAND FLASH 25 Huhik 73 47 bk A 51 bk o

st a2 Byte Hihk, 401 R 26 ) 1st & 2nd cycle. XtF H27U1G8F2CTR 1 & »
1Page=(2K+64)Bytes, [KIt AO~A11 H 4. 2nd cycle 1)) 4bit LZLRHEFH 0.

fTHuEE: e Page Hihibfin Block Hulik, 4Rl 26 1) 3rd to 4th cycle. i+ H27U1G8F2CTR ifii
=, 1Block = 64Page, [Xtt A12~A17 4 Page tilik; 1 Device = 1024Block, Kt A18~A27 1y

Block #udit .
B 26 H27U1G8F2CTR it /& 1
100 101 102 103 104 105 106 107
1st Cycle AO Al A2 A3 A4 A5 A6 A7
2nd Cycle A8 A9 Al10 All L L) L) L)
3rd Cycle Al2 Al3 Al4 A15 Al6 Al7 Al18 Al9
4th Cycle A20 A21 A22 A23 A24 A25 A26 A27
AL, =3
3.2.3.3 HH#E

NAND FLASH 5 R 5 78 8 R, WHhZ. /58T SR e md. 5 ANEHE T 256
75 25 N1 block.

VE: R E/NEALA block.

H27U1G8F2CTR 7 a4 R 27,

2022.07.01 3K k2 2.0.1
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& 27 H27U1G8F2CTR L/Ef4

Acceptable
FUNCTION 1st 2nd 3rd 4th Command
During Busy
PAGE READ 00h 30h - -
READ FOR COPY-BACK 00h 35h - -
READ ID 90h - - -
RESET FFh - - - Yes
PAGE PROGRAM 80h 10h - -
COPY BACK PGM 85h 10h - -
BLOCK ERASE 60h DOh - -
READ STATUS REGISTER 70h - - - Yes
RANDOM DATA INPUT 85h - - -
RANDOM DATA OUTPUT 05h EOh - -
CACHE READ START 31h - -
CACHE READ EXIT 3Fh - - -

3.2.3.3.1 &Mk

e R 28:
5N “PAGE READ” 4[] 1st: RI'5 N “0x00”, #44ifF (CLE) %t m T
R 4y 4 RS A, BY & 26 (1) “1st Cycle”, “2nd Cycle”, “3rd
Cycle”, “4th Cycle, Huht4ifF (ALE) fith i di T
5N\ “PAGE READ” 4/ 2nd: BI'E N “0x307, #r44ifF (CLE) it M F;
ZER5 AN NAND FLASH %t 4G : 565 R/ID {55 s 1
BEEUE . LAy 8 (CLE) Fiibhb4ifs (ALE) 2INRHF.

& 28 H27U1G8F2CTR EiIER

©Oee 06

tCLR

e /\ AV
0\ [\

CE
twe
WE tws
R
ALE l_/ \ TRAZ
< tR~ tRC

_ \ —
RE

) © ® |rr
1/O0x :X 00h XCDI.AdeCoI.AddZ)éowAdd‘l)éowAddEX o 4 Dout N

Column Address  Row Address

ﬁ .iBusy’
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3.2.3.3.2 &R #RE
BERR AR T 29:

@ EA “BLOCKERASE” x4 1st: EI5 A “0x60”, #x48ifF (CLE) HithmH

Q@ HFHEHEEN BLOCK Hilk: #5452l BLOCK Affz, [ R 7% BLOCK Hihl. k&
HRFEHE R T, B E& 26 (1) “3rd Cycle”, “4th Cycle, H:r' A18~A27 (BLOCK
HE) HRk, A12~A17 (PAGE #ifi) #% NAND FLASH 2% . Hihib4firE (ALE) i
HN “BLOCK ERASE” 174 ] 2nd: HIE A “OxD0”, iy 8ify (CLE) % &P
BEEL H27U1G8F2CTR IR F 788, VAAIWHEBRIRE R M WS AN LK 27 1
“READ STATUS REGISTER” #54“0x70”. #r&8if7 (CLE) #itim - F.
® FrAHEREETR: EEOERME, HBHURASZZE bit0 2 0, RN REAE K.

B 29 H27U1G8F2CTR H#E/ER

® @

T . W . A W4 \ /
CLE
CE \ / \ /
twC
W M o\
tWB—¢——tBERS —»
ae —/ \ / \ /
I/0x X 60h YRow Add)Row Add3Y DOh ) {700 ") HII/OL\
'S h A o
— Block Address
R/B '
X BUSY 2 7
Auto Block Erase Setup Command Read Status I/00=0 Successful Erase
Erase Confirm Command Command I/00=1 Error in Erase

3.2.3.3.3 5#fE

SEAFE N A 30:
N “PAGE PROGRAM” iz 41 1st: EI5 N “0x80”, i &8iff (CLE) Hith & Hi P
HANRESHIE AL 4> 4 RS AHbE, B K 25 1 “1st Cycle”, “2nd Cycle”, “3rd
Cycle”, “4th Cycle, Huht#if7 (ALE) %t & F;
BB NREAE: BIFE 30 ) DiInN~DInM. K, #44ifF (CLE) FiHihk4ifs
(ALE) ¥JLRFFE
HN “PAGE PROGRAM” x4 2nd: BIE AN “0x10”, mr&4ifF (CLE) ¥t &P
B H27U1G8F2CTR KRS T /74, DLAIWEIE SEAER T WS AN LE 25 1
“READ STATUS REGISTER” 14 “0x70”7. 2817 (CLE) #imH T
ERBIESERETER: EE@RE, HBEBARE TR bit0 N 0, KBRS HMET
o

© 0 © 06
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& 30 H27U1G8F2CTR EiRfEN

CLE / \ / \ / \
CE \ / \
tWeC WeC =—tWC
WE \—/ \_z/
- wbt tWB tPROG -+ [+tWHR-
ALE / \
RE
® @ ® ©
Col. Col Row Row
trox - Tm)ON i J e X Bt A S )—0CD@-O
Serial Data 1 up to m Byte Program Read Status
Input Command Column Address Row Address Serial Inplj't Coﬁnand Command |

R/B \ 4 |
1/00=0 Successful Program
I¥O0=1 Error in Program

3.2.4 ECC Ifjfe

NAND FLifi L+ 7 ECC &5, nI7E NAND FLiiii/5 NAND FLASH I, % #u#i 47 ECC iz

5, 115 453%2] ECC iff X XMC_BK2ECC #iff##%. —¢X ECC & ] LAHFIE 1bit (%8R, T AR

2] 2bit fEE R, H2EE R RADRIE R I 2]

FA AT BAZER NAND FLASH & ¥4 2 548 XMC_BK2ECC #7742 (1) ECC 45 A\ spare [Xi8; J5 4%

EU NAND FLASH i, ¥ spare [X 5t ) ECC 3.5 XMC_BK2ECC 2 17 2 [f) ECC 4T bt
A T IESRE, RInT$g mdds oy 4k .

fE P E:

@ Ml H ECC page K/ ECCPGS LUk#4 /it 4 ECC T4 H: 256, 512. 1024. 2048.
4096 =k 8192 5. Ikt ECCPGS HIC & %A 2 b fi il #) NAND FLASH page k/h—#L.

@ JFJa ECC ffifgfiz ECCEN.

® BATHIRIX IS

@ XMC 7EIE/3% H 5 ECCPGS #5E M7 4U5, 14 ECC i3#£ A XMC_BK2ECC %47 4%

® BAFERURE N E IS NG A B FIFOE FrSALp & .

® HATEI XMC_BK2ECC 7317 s I HEAT X L A i 12 B IE AR

@ #HAFHRR ECCEN £z, LA FiXJF/H ECCEN #H4T ECC itH. EH 2~6 1P IK.

e PIR@N XMC e, THRHMRISS 5. ECC IIReMTEAIILIES % “ 26 5 NAND

FLASH ECC %" —i.

F4h, HRYE ECCPGS BB M ANE, ECC 45 WA IE M EAR, R TR:
£ 23 ECC A3k

ECCPGS 000 001 010 011 100 101
Pagek/h 256 512 1024 2048 4096 8192
ECC A Zhr ECC[21: 0] | ECC[23: 0] | ECC[25: 0] | ECC[27: 0] | ECC[29: O] | ECC[31: 0]
S S . rF  F ¥ | S ] -_—
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3.2.5

3.3
3.3.1

2022.07.01

IR (A AR IR 2 6]

MY i B NAND FLASH 7E AR FPR SRR 755K, NAND FET X4 A i as 18] IRk 25 1] o
B IO A7 % H A A P 2728 (XMC_BKXTMGRG)  FlA: 5k 25 8] I 2547
(XMC_BKxXTMGSP).

W FE 31, L NAND bank2 Ay

e LAY S TR I e, O B2 T ik BT 13/ S 8 E R AT (0x70000000~0x77FFFFFF) ;
A PR R S A PPN, X Rk 2 T R A UEAT 52 SR BT (0x78000000~0x7FFFFFFF).

& 31 AT32F435/437 NAND bank2 HihEBr5}

Memory
Address Memory banks chip select
N signals
7000 0000h NAND bank2
S — regular memory 128 MB
776 FFEEh. —  XMC_NCE[2]
7800 0000h NAND bank2
special memory 128 MB
_7EEF _ FFFFh__ o
PC RFTH
51 e

PC Ftiin -~ LA 5| e X~k 24:

XMC_NCE4_2: T 575 %03 ) %% 6] B34 9 & /2 8bit/16bit. #5174 8bit, fiHIFJy 16bit.
XMC_NREG: FHF-$5/~%F 1/0 7% ) ffy i/ 52 B &2 8bit/16bit, {E 210U 21411y XMC_NCE4_2.
i HUF A 8bit, MIKHLTA 16bit. /0 23 [AI{X S #F 16bit #4F:, ) XMC_NREG 5 (R #{% F T
XMC_A[10:0]: Hhht&k. ptibfyHhhbe g X Hhk, Tk byte #ikik. PC <1/ 5 8RR I B /N AL 2

# 24 PC kB EX

FIMES 7714 & X
XMC_NCE4 1 out i1 (CE1)
XMC_NCE4 2 out JFrik2 (CE2)
XMC_A[10:0] out Hht 512
XMC_NOE out P e 7 (A i A R (S 5
XMC_NWE out T8 FH R S 7 (A Y 5 S R A
XMC_NIORD out /O w455 i )y Hh A5 E A5 5
XMC_NIOWR out VOZE[AME I SR fE 5
XMC_NREG out JE 2 MR RS 5
XMC_D[15: 0] infout K 2k

XMC_CD in PCRAEMINES, M TFA
XMC_NWAIT in MM iR (RB) 55
XMC_INTR in PCH i {ES

% 3BM i 2.0.1
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3.3.2 PC KICF R&HINH

WM FE32, PCRICFREE NS (FLASH Module) I E#HI#8 (Controller) P4 »
AR JE % ENAND FLASH, ZHRZERZRI SR, 2048 /e X IR AEE
PRl A% . XMCSE A& it P 3 ) 5 1) 2 A7 2 KRR AE N AR B . B, XMCIRIPCR S a4 =2
PRI 2 2 ZF 72 B 2 XMCTL/ S 5 2 M P 3042 ) 2 200 2 A7 2 525 B4

& 32 PC -EICF FiEH

Data

in/out
IntZ?fSatce<_-> Controller II\:/ILAdSF
Control odule

3.3.3 PC Kit/EHNF

& 33 PC Card iZ/ERNF

| ATST+1 |
' HCLK '
l——p
| |
| ATDHIZT | ATWT+1 | ATHT |
' HCLK | ' HCLK | HCLK |
l——————» -
| [ | |
i XMC_NCE4_1 I | !
- - I
Cgfsg:d —— XMC_NCE4 2 ! | | !
9 XMC_NREG | i : |
| | | |
| |
T T
Address signals : I | \{\
| | s
- .
S B
XMC_NOE High : I | |
| | |
! | .
| Il
Data XMC_NWE : \ /
signals - | | :
|
| |
| [
XMC_D[15 : 0]— { Data from XMC >7
High-Z |'\ {
|

XMC_NOE

\ /

|
T
: |
signals |
|

/ Data from! external
\ menory

|
:
|
XMC_A[10:0] /
|
|
|
|
|
|
|
|
|
|
|
|
]
|
|
|
|
|
|
|
|
:
|
i
XMC_DI[15 : 0] :

Do

I

I

I

l

I

I

. i
T

! l

! |

! I

| | |

' [

+ I
High-Z |

I I |

XMC capture
data
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# 25PC Card i & FRECE

WA/ B/ 10 M 7 578 B4 Vi EIER X
CMDHIZT/ATDHIZT/IOHIZT | AEfif #5545 528 v P 1) 5 2% L33
CMST/ATST/IOST A7 A 4 S LI (] wE S 833
CMWT/ATWT/IOWT i S I [ 5] %% [ F433
CMHT/ATHT/IOHT i DR IR ] BE 2% | &33

TR ARSI b1t (R BRI .

3.3.4 EHZERE/IEHEZ=REA 10 ZFH

PC -K/CF kil # & 3 Fi#fEfs: 1/0 Mapped, Memory Mapped, True IDE. AT32 [f] XMC PC
Al S H PR 1/0 Mapped, Memory mapped #E 3

W~ 34, PC Card Jtiiisr N 3 #sr: @A, J@EASA. /O =¥ [H] .

BHAZE: HTRESS, a4 RI%ESEEE. £ PC K1) Memory Mapped £5:0 Ff#H .

/O 28] FTHIRER/S, ks 8iE. 72 PC R VO AT .

BEZE: FHTEE PC AR (I/0 Mapped, Memory Mapped, True IDE), reset PC 254

(=
&l 34 AT32F435/437 PC —EHuhl st
Memory
Address Memory banks chip select
ignal
BEEE_FEEEh. S1gnals
A800 0000 PC card
common memory 32 MB
_A9EE_J:J:J:1:J|;1]__
AC00 0000 PC card | XMC_NCE4_1
attribute memory 32 MB XMC_NCE4 2
ADFE_ FFFFh _ o i —E
AEOO 0000h PC card
AEEE FEEEh I/0 memory 32 MB
3.4 IKZhLCD #

i LCD JfH51 BIAT XMC 5 LA R E 5, Ak XMC #2138 R] LA T 3K3) LCD B A
AR LCD 3R] .
3.4.1 8bit LCD BEIK3)

3.4.1.1 8bit LCD B| g X

W'~k 26, L 8bit (1) 8080 #:1 LCD JiF KD024C Aol HARMIEEZ% “ L4 6 8bit LCD 5t 3K
z;jj ”O

2022.07.01 # 3TH k2 2.0.1




o[- AT32 MCU XMCA 7327

# 26 8bit LCD 3| IE X

XMC KD024C &
PB9 LCD_RESET LCD reset{& 5. MCUsiilid — AN FiEGPIOE | (44 HPB9)
XMC_NE1 LCD_CS LCDH ik

LCD select data/command: ##E/m&E&#E S, HATHRaHELL L
RHIER RS, B PRRIEMSE, KB FRRDEL.
XMCI#A0Z 2 FILCDHID/Cik #% .

XMC_A0 LCD_DIC

BT RE A FH 1 BANKT U 55 14> Fbank,  # A 5:Hihly0x60000000.
A FLCD A ZE A A, XMCH Al % $0x60000000; & i%¥d/
ZHst, XMCE AHhE y0x60000001 .

XMC_NOE LCD_RD LCDiEAf fE

XMC_NWE LCD_WR LCDE ffigE

XMC_D[7: 0] DATA[7: 0] a2

- IM[2:0] Bk $¢: 000 (MCU 8bit bus interface) - A {F 1

3.4.1.2 8bit LCD a3

ik XMC Bz 8bit LCD s —5K B A P BRI R

@ XMC ¥l4fith;

@ reset LCD: PBO #i K H T LA reset LCD, Jim Fh4 i v B TR ! reset;

(® LCD R&WSHICE . VIR FEE 6 1) B 7 mECE dr4(36h); 2) Rl S35
(00h);
il Bt 07 IF) fip 422 N ] 35, B Zdr 415 2% KD024C Fiks 15;

@ M.E LCD JFihi s, BILCD Bift) SRAM 4P s B pe s b K% display on 7 4-(29h):
® EOGHERFHELRMXE, T 36: @fFEPIEXIE (X-START~X-END,Y-STARY~Y-END)
RNERXIR. AEAEERSE, LCD fREHfEVIIGI E CRAR S,
® XMC fEHRIETFEE RN E FHdE (FJenE< 4 —4 buffer): LCD &R 3 1byte #¥s, W45
EHin—, %A buffer #2UCE RS, BIRTAE ] 82 X 80 R — ik S B B s
@ HEEGOF TR ] T 5 A F
Bl 35 LCD 4 (LARIRTT M EAED
36h MADCTL (Memory Access Control)
DICX RDX | WRX D17-8 D7 D& D5 D4 D3 D2 D1 Do HEX
Command 0 1 1 XX 0 0 1 1 0 1 1 0 36h
Parameter 1 1 1 XX MY MX MV ML BGR MH 0 0 00
This command defines read/write scanning direction of frame memory.
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B 36 LCD EnniE

X-START X-END
Y-STARK® ————>
«———""" >

Y-END

3.4.2 16bit LCD il R Ixz)

3.4.2.1 16bit LCD 5| iz X

WrRE 27, LAATR#ELThRER) 16bit ) 8080 42 11 LCD 5f MRB2801 Afil. HEARMISIESH “ 24 7
16bit LCD fili 5 5t 4K 51 7.

% 27 16bit LCD 3| iz X

MCU MRB2801 e
SPI2_SCK SPI_SCK
SPI2_MISO SPI_MISO touchH--SPLE {5 #2 11
SPI2_MOSI SPI_MOSI
PB12 T CS touchle-- F ik g
PB11 T_PEN k5 A
PCO LCD_BL B
XMC_NE4 LCD_CS LCDA i
LCD_RS LCD select data/command: ##i/ms & FE S, HTHRREE 0L L

BRI RG4S, B TPRABIEMSE, KETERRHTS. XMCH
A10%H:F|LCDIYD/CIL .

XMC_AT0 T LR AL 2 BANKT R 351> Tbank,  ##F2E ik 30x60000000-

A4 MLCD A %M A Hf, XMCE AHLhE B % F0x60000000; A %%/

SR, XMC'E AHihE (0x60000000 | (1<<(10+1)) ),BI0x60000800
XMC_NOE LCD_RD LCDi:AE R
XMC_NWE LCD WR LCDE iR
XMC_D[15: 0] DATA[15: 0] Kl 2

3.4.2.2 16bit LCD &z E
iHid XMC 35 16bit LCD filtfi 5, o2l 24
@ XMC ¥tk
@ LCD R&UIMHXSHECE . (3% 8bit LCD #:1F);
® HTFFE: LCD_BL %t & F
@ WEERE: BERIE GRS EENR A,
® touch #O#UH1k: touch HZ<H) SPI #1 GPIO #J4h1k
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3.5

® AR, —BEfHRMELS (T_PEN NKHP);
@ SLRITEXS RiAAR K e B A4 AR I TUAME 3R R B — N, SRR

b bk RS AT AT B

N 718 SDRAM #i1 QSPI2 7] AP 4TS, AT32F435/437 () XMC #4117 SWAP Thgg. F Al LA
IR E SWAP_XMC[1:0] (XMC A7-iff # iy bk Wl S A2 2 A7) SR ASHEE 047Gt X Iidta ik, DA

SDRAM #1 QSPI2 7] AFHATALHS
wrr# 28, Mg

B AR AT AT X3, ARBASE AR 0 2 AR AN AT SAT X 38 5430 70 A LR A2 ik

X35,
# 28 SWAP_XMC Hih- & #R &
SWAP_XMC[L:0]
Start Address End Address
00 01 10 11
XMC_MEM XMC_MEM XMC_MEM XMC_MEM
0x60000000 OX7TFFFFFFF | (NOR/PSRAM/S (NOR/PSRAM/S
RAM/NAND2) (SDRAM) RAM/NAND2) (SDRAM)
XMC_MEM XMC_MEM
0x80000000 OX8FFFFFFF QSPI2 MEM QSPI2 MEM
(NAND3) (NAND3)
XMC_MEM XMC_MEM
0xB0000000 OXBFFFFFFF QSPI2 MEM QSPI2 MEM
(NAND3) (NAND3)
XMC._MEM XMC_MEM XMC._MEM XMC_MEM
0xC0000000 OXDFFFFFFF (NOR/PSRAM/S (NOR/PSRAM/
(SDRAM) RAM/NAND2) (SDRAM) | SRAM/NAND2)
# 40| fAs 2.0.1
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AT32 MCU XMCA\ |J#5

4 XMC R =451

JE: Prfproject afEHE Fkeil Sij# s, HH ) e B A MG EH 5T LA, 55#

AT32xxx Firmware Library V2. x. x\project\at start xxx|templates' A FhggiEH LG (PIUIIARE/7, keil

4/5) BT ETEAECEN T,

4.1 %1 SRAM BBIEEHEE

4.1.1 ThggfN

SEHL 16 bit SRAM is61wv51216bll [ 5 4 .
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1) LS.

fi2 AT32F435/437 i1 is61wv51216bll (1] HE A

LT
XMC

- xmc_a0~a25
- xmc_d0~d15
- Xxmc_ne3
- Xmc_noe
- Xmc_nwe
-xmc_lb
- xmc_ub

2) BAFLL

SRAM

sram_a0~a25

sram_data[0]~ sram_data[15]
sram_cs

sram_rd

sram_wr

sram_nbl0

sram_nbll

project\at_start_f437\examples\xmc\sram

4.1.3 BAHET
1) EERE

LA
2) R

FI% GPIO Bt & ;

SRAM F % i T A7 2 L & s
SRAM FHHITE/ S I P L E
SRAM JFiHIfFfi P flifie s

B SRAM FLHEW¥IEL

void sram_init(void)

{

gpio_init_type gpio_init_struct = {0};
xmc_norsram_init_type xmc_norsram_init_struct;

xmc_norsram_timing_init_type rw_timing_struct, w_timing_struct;
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/* enable the gpio clock */

crm_periph_clock_enable(CRM_GPIOF_PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_GPIOD_PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_GPIOE_PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_GPIOG_PERIPH_CLOCK, TRUE);
/* enable the xmc clock */

crm_periph_clock_enable(CRM_XMC_PERIPH_CLOCK, TRUE);

/*-- gpio configuration */
gpio_pin_mux_config(GPIOF, GPIO_PINS_SOURCEO0, GPIO_MUX_12);

gpio_init_struct.gpio_pins = GPIO_PINS_10;

gpio_init_struct.gpio_mode = GPIO_MODE_MUX;
gpio_init_struct.gpio_out_type = GPIO_OUTPUT_PUSH_PULL;
gpio_init_struct.gpio_pull = GPIO_PULL_NONE;
gpio_init_struct.gpio_drive_strength = GPIO_DRIVE_STRENGTH_STRONGER,;
gpio_init(GPIOG, &gpio_init_struct);

/*-- xmc configuration */

xmc_norsram_default_para_init(&mc_norsram_init_struct);

Xmc_norsram_init_struct.subbank = XMC_BANK1_NOR_SRAM3;/*Z i fdi fi§ XMC SRAM 51fi (bank1)
¥ bank3*/

xmc_norsram_init_struct.data_addr_multiplex = XMC_DATA_ADDR_MUX_DISABLE;/*$#& £k 1 & 1/

xmc_norsram_init_struct.device = XMC_DEVICE_SRAM;/*{Zfi# 8525 %. SRAM*/

xmc_norsram_init_struct.bus_type = XMC_BUSTYPE_16_BITS; /*#:1Ef7 % : 16bit*/

xmc_norsram_init_struct.burst_mode_enable = XMC_BURST_MODE_DISABLE; /*E:b#2: %%/

xmc_norsram_init_struct.asynwait_enable = XMC_ASYN_WAIT_DISABLE; /*5# 254355 S g %%/

Xmc_norsram_init_struct.wait_signal_Iv = XMC_WAIT_SIGNAL_LEVEL_LOW; /*&f# {5 5 H R AfH
M, REEBRINME™

xmc_norsram_init_struct.wrapped_mode_enable = XMC_WRAPPED_MODE_DISABLE; /* 4. 3%
*/

Xmc_norsram_init_struct.wait_signal_config = XMC_WAIT_SIGNAL_SYN_BEFORE; /*& {0 J7: AN
H, REFERIME™

xmc_norsram_init_struct.write_enable = XMC_WRITE_OPERATION_ENABLE; /*5{fifig: J*/

Xmc_norsram_init_struct.wait_signal_enable = XMC_WAIT_SIGNAL_DISABLE; /*[FEI?b %55 ‘T fligE: =
*/

Xmc_norsram_init_struct.write_timing_enable = XMC_WRITE_TIMING_ENABLE; /i r S}y FF/

xmc_norsram_init_struct.write_burst_syn = XMC_WRITE_BURST_SYN_DISABLE; /*[[Z 5. ¥/

xmc_nor_sram_init(&xmc_norsram_init_struct);

[* timing configuration */

xmc_norsram_timing_default_para_init(&rw_timing_struct, &w_timing_struct);
rw_timing_struct.subbank = XMC_BANK1_NOR_SRAMS3;
rw_timing_struct.write_timing_enable = XMC_WRITE_TIMING_ENABLE; /*ixr 51} .
rw_timing_struct.addr_setup_time = 0x2; /*uhit 73 57 A [R] 15 B */
rw_timing_struct.addr_hold_time = 0x0; /*Hihi {f4F 1 8]: modeA ANfH, (RFFERIME*/
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rw_timing_struct.data_setup_time = Oxc; /*¥4fs & ST} ] */

rw_timing_struct.bus_latency_time = 0x0; /* SR TR 7] FBAEE AR H, HREAEY
rw_timing_struct.clk_psc = 0x0; /*i g 73 4i: TP A, REFERAAE®
rw_timing_struct.data_latency_time = Ox0; /*44fs (LB i (8] B URNEH, PREFFERIAME™
rw_timing_struct. node = XMC_ACCESS_MODE_A; /*F k. {4 H modeA*/
w_timing_struct.subbank = XMC_BANK1_NOR_SRAM3; /*bank i£4%: 1hAbfi A bank1 1+ bank3*/
w_timing_struct.write_timing_enable = XMC_WRITE_TIMING_ENABLE; *#sr Sy FF/
w_timing_struct.addr_setup_time = 0x2; /*5 £ {F 1 kit 2 7. ) [A] 152 B Y/
w_timing_struct.addr_hold_time = Ox0; /*Huht A EFIS 1A]: modeA AN#H, (REFERINE™/
w_timing_struct.data_setup_time = Oxc; /*'5 %A (1) 58 1 32 H A%/
w_timing_struct.bus_latency_time = Ox0; /* SR FEIRISIA]: B AR S AR, RERERIAEY
w_timing_struct.clk_psc = 0x0; /*Isf Bl 4345: Fb A EH, fRREBRIAEY
w_timing_struct.data_latency_time = 0x0; /% aEiR I 7). FPREAAEA, (REFEIAMEY
w_timing_struct. mode = XMC_ACCESS_MODE_A; /* Pk #: fH modeA*/

xmc_nor_sram_timing_config(&rw_timing_struct, &w_timing_struct);

[* bus turnaround phase for consecutive read duration and consecutive write duration */
xmc_ext_timing_config(XMC_BANK1_NOR_SRAM3, 0x08, 0x08);/* i 415/ 5 # A [ VK & I} \) 5 B/

[* enable xmc_bank1_nor_sram3 */
xmc_nor_sram_enable(XMC_BANK1_NOR_SRAMS3, TRUE);/*bank1 ] bank3 ff &&*/

B SRAMi%/E

I*--SRAM S #AF: *
void sram_writebuffer(uint16_t* pbuffer, uint32_t writeaddr, uint32_t numhalfwordtowrite)

{

for(; numhalfwordtowrite != 0; numhalfwordtowrite--) /*I< while there is data to write */
{
*(__IO uint16_t *) (BANK1_SRAM3_ADDR + writeaddr) = *pbuffer++;/*L\ 16bit ¥ [l xmc bank1 [f1 -
bank3 [f] writeaddr HidikE AHHE
writeaddr += 2;/*&"5 \—~ 16bit (¥ J5, Huhbin 2%/

}
}
/* ~-SRAM i fE !
void sram_readbuffer(uint16_t* pbuffer, uint32_t readaddr, uint32_t numhalfwordtoread)
{
for(; numhalfwordtoread != 0; numhalfwordtoread--) /*!I< while there is data to read */
{

*pbuffer++ = *(__10 uint16_t*) (BANK1_SRAM3_ADDR + readaddr); /*LA 16bit % & M xmc bank1 )T
bank3 [f] readaddr Hudiisz B R/
readaddr += 2; /*REEHC—A 16bit 244 5, Hilbin 2%/
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B main &AL IA

int main(void)

{

{

{

}

if(writereadstatus == 0)

{

printf("data is right\r\n");
}

else

{

/* fail: printf "data is error" */
printf("data is error\r\n");

/* pass : printf "data is right" */

sram_init();/*SRAM 51 &% GPIO 11t/
fill_buffer(txbuffer, buffer_size, 0x3212);

sram_writebuffer(txbuffer, write_read_addr, buffer_size);/* 7] SRAM 5 X —> buffer*/
sram_readbuffer(rxbuffer, write_read_addr, buffer_size);/* \ SRAM #£HL—> buffer*/

/* read back sram memory and check content correctness */

if(rxbuffer[number] != txbuffer[number])

writereadstatus = number + 1;

for(number = 0x00; (number < buffer_size) && (writereadstatus == 0); number++)

psram_data[0]~ psram_data[15]

}
while(1)
{
}
}
4.2 £/ 2 PSRAM BB E HieE
421 ThRefaisr
SEEAL 16 bit £ H PSRAM w957d6hb Fr i 5 #4% .
422 WBWRER
1) ARG
8 AT32F435/437 F11 w957d6hb [1] HL R AR -
BT
XMC PSRAM
- Xmc_al6~a25 --->  psram_al6~a25
- xmc_adO~ad15 -2
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- Xxmc_ne3 --->  psram_cs
- Xmc_noe --->  psram_rd
- Xmc_nwe --->  psram_wr
-xmc_lb --->  psram_nbl0
-xmc_ub --->  psram_nbll
- xmc_nadv --->  psram_nadv

423
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2)  HAFIREE:
project\at_start f437\examples\xmc\psram

wiEveit
1) BIERE
% GPIO Bt & ;
PSRAM J {2 il A7 A7 2 C &
PSRAM FtHI 132/ 5 I Fr e &
PSRAM F [ /7 it L f g ;
HRRAE
2) REENHH

B PSRAM FHEIHIGL

void psram_init (void)

{
gpio_init_type gpio_init_struct = {0};
xmc_norsram_init_type xmc_norsram_init_struct;

xmc_norsram_timing_init_type rw_timing_struct, w_timing_struct;

/* enable the gpio clock */

crm_periph_clock_enable(CRM_GPIOF_PERIPH_CLOCK, TRUE);
(CRM_GPIOD_PERIPH_CLOCK, TRUE);
(CRM_GPIOE_PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_GPIOG_PERIPH_CLOCK, TRUE);
/* enable the xmc clock */

crm_periph_clock_enable(CRM_XMC_PERIPH_CLOCK, TRUE);

crm_periph_clock _enable

crm_periph_clock _enable

/*-- gpio configuration */
gpio_pin_mux_config(GPIOG, GPIO_PINS_SOURCE13, GPIO_MUX_12);

gpio_init_struct.gpio_pins = GPIO_PINS_7;

gpio_init_struct.gpio_mode = GPIO_MODE_MUX;
gpio_init_struct.gpio_out_type = GPIO_OUTPUT_PUSH_PULL;
gpio_init_struct.gpio_pull = GPIO_PULL_NONE;
gpio_init_struct.gpio_drive_strength = GPIO_DRIVE_STRENGTH_STRONGER;
gpio_init(GPIOB, &gpio_init_struct);

/*-- xmc configuration */
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xmc_norsram_default_para_init(&mc_norsram_init_struct);

xmc_norsram_init_struct.subbank = XMC_BANK1_NOR_SRAM3;/* A fi{# F§ XMC SRAM #1ii (bank1)
1F bank3*/

xmc_norsram_init_struct.data_addr_multiplex = XMC_DATA_ADDR_MUX_ENABLE;/*#§#z it 2% 55 Fi*/

xmc_norsram_init_struct.device = XMC_DEVICE_PSRAM;/*{£f##325%: PSRAM*/

xmc_norsram_init_struct.bus_type = XMC_BUSTYPE_16_BITS; /*#{F (i %5 : 16bit*/

xmc_norsram_init_struct.burst_mode_enable = XMC_BURST_MODE_DISABLE; /*[{5##3{: ¥/

xmc_norsram_init_struct.asynwait_enable = XMC_ASYN_WAIT_DISABLE; /* S % f5 {5 5 {fRE:

xmc_norsram_init_struct.wait_signal_lv = XMC_WAIT_SIGNAL_LEVEL_LOW; * 24555 H 8 HEF: AME
H, REFEIME

xmc_norsram_init_struct.wrapped_mode_enable = XMC_WRAPPED_MODE_DISABLE; /* iR %
*/

Xmc_norsram_init_struct.wait_signal_config = XMC_WAIT_SIGNAL_SYN_BEFORE; /*& {50 J7: ANl
M, REEBRINME™

xmc_norsram_init_struct.write_enable = XMC_WRITE_OPERATION_ENABLE; /*E5{fifig: J*/

Xmc_norsram_init_struct.wait_signal_enable = XMC_WAIT_SIGNAL_DISABLE; /*[E?P % F5 5 S fligE: K
*/

xmc_norsram_init_struct.write_timing_enable = XMC_WRITE_TIMING_DISABLE; /*M 3 51 7. k¥

xmc_norsram_init_struct.write_burst_syn = XMC_WRITE_BURST_SYN_DISABLE; /*F:b 5. %%/

xmc_nor_sram_init(&xmc_norsram_init_struct);

[* timing configuration */

xmc_norsram_timing_default_para_init(&rw_timing_struct, &w_timing_struct);
rw_timing_struct.subbank = XMC_BANK1_NOR_SRAMS3;
rw_timing_struct.write_timing_enable = XMC_WRITE_TIMING_DISABLE; * i 7 i}y 5%/

rw_timing_struct.addr_hold_time = 0x08; /* ik RAF I [A) 152 B/
rw_timing_struct.addr_setup_time = 0x09; /* Kbk g 37 B[] i B */
rw_timing_struct.data_setup_time = OxOF; /*$54fs i 371 7]/

rw_timing_struct.data_latency_time = 0x0; /*#HEIEIRAT i]: FBR R, (RREAEY

rw_timing_struct.bus_latency_time = Ox0; /MR RGEIRASIH): b AR E MR, fRERERIAEY

rw_timing_struct.clk_psc = Ox0; /BBy gl PR AAMER, CREFERIME

rw_timing_struct. mode = XMC_ACCESS_MODE_A; /*if F#:i%#: modeA*/

w_timing_struct.subbank = XMC_BANK1_NOR_SRAMS3;

w_timing_struct.write_timing_enable = XMC_WRITE_TIMING_DISABLE; /M . 5 5. k. SHEAFS{E
MU EREREENF, NS FRETR

w_timing_struct.addr_hold_time = 0x08;
w_timing_struct.addr_setup_time = 0x09;
w_timing_struct.data_setup_time = OxOF;
w_timing_struct.data_latency_time = 0x0;
w_timing_struct.bus_latency_time = 0x0;
w_timing_struct.clk_psc = 0x0;

w_timing_struct.mode = XMC_ACCESS_MODE_A,;

xmc_nor_sram_timing_config(&rw_timing_struct, &w_timing_struct);

[* bus turnaround phase for consecutive read duration and consecutive write duration */
xmc_ext_timing_config(XMC_BANK1_NOR_SRAM3, 0x08, 0x08);/* % £/ 5 4 /E ¥y 1k & I 18] 15 B */
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[* enable xmc_bank1_nor_sram3 */
xmc_nor_sram_enable(XMC_BANK1_NOR_SRAMS3, TRUE);/*bank1 ] bank3 ff fE*/

PSRAM /5

/* -SRAM E 1 */
void sram_writebuffer(uint16_t* pbuffer, uint32_t writeaddr, uint32_t numhalfwordtowrite)
{
for(; numhalfwordtowrite != 0; numhalfwordtowrite--) /*!< while there is data to write */
{
*(__10 uint16_t *) (BANK1_SRAM3_ADDR + writeaddr) = *pbuffer++;/* L 16bit 5 & [7] xmc bank1 [1]F
bank3 ] writeaddr Hihl'5 AR/
writeaddr += 2;/*5 5 \—> 16bit & /5, Huhkin 2%/

/* -SRAM i:384F */
void sram_readbuffer(uint16_t* pbuffer, uint32_t readaddr, uint32_t numhalfwordtoread)
{
for(; numhalfwordtoread != 0; numhalfwordtoread--) /*!< while there is data to read */
{
*pbuffer++ = *(__10 uint16_t*) (BANK1_SRAM3_ADDR + readaddr); /*l} 16bit 3% M xmc bank1 [T
bank3 ] readaddr i3 B B/
readaddr += 2; G HX—~ 16bit 4R 5, Hikkin 2%/

main PR EUCIS iR

int main(void)

{

sram_init();/*SRAM FL1 }z GPI1O #liaie*/

fill_buffer(txbuffer, buffer_size, 0x3212);

psram_writebuffer(txbuffer, write_read_addr, buffer_size);/* 1] PSRAM 5 A\ —~ buffer*/
psram_readbuffer(rxbuffer, write_read_addr, buffer_size);/* \ PSRAM iz H{—> buffer*/
/* read back sram memory and check content correctness */

2022.07.01

for(number = 0x00; (number < buffer_size) && (writereadstatus == 0); number++)
{

if(rxbuffer[number] != txbuffer[number])

{

writereadstatus = number + 1;

}
}
if(writereadstatus == 0)
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{
/* pass : printf "data is right" */
printf("data is right\r\n");

}

else

{
/* fail: printf "data is error" */
printf("data is error\r\n");

}

while(1)

{

}

}

4.3.1 ITheefEis
523 NOR FLASH m29w128 ) 16bit 135 #1f .
432 BFEHEE
1) AEFIAEL:
f5 AT32F435/437 Fil m29w128 i L AR

K] 3 NOR FLASH B 3EE iR E

BAUR
XMC NOR FLASH
- Xxmc_al6~a25 --->  norflash_a0~ norflash_a25
- xmc_d0~d15 --->  norflash_data[0]~ norflash_data[15]
- Xmc_ne2 --->  norflash_cs
- Xmc_noe --->  norflash_rd
- Xmc_nwe --->  norflash_wr
- vdd --->  norflash_byte(#% % H°F VDD, i%#% 16bit #:5X)
- Xmc_nwait --->  norflash_busy
- Xmc_nadv --->  norflash_nadv

2) B

project\at_start_f437\examples\xmc\nor_flash

433 WM&t

1) EIERE
FI2% GPIO Br & ;
NOR FLASH FtHI % i) 27 47 4 ic B 5
NOR FLASH Ft [/ 5 I 77 e &
NOR FLASH JFi {7t fdifie s
BERR, B ANSRAE.
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2) REEAH
B NOR FLASH A ¥4k
void nor_init (void)

{
gpio_init_type gpio_init_struct = {0};

xmc_norsram_init_type xmc_norsram_init_struct;

xmc_norsram_timing_init_type rw_timing_struct, w_timing_struct;

/* enable the gpio clock */

crm_periph_clock_enable(CRM_GPIOF_PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_GPIOD_PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_GPIOE_PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_GPIOG_PERIPH_CLOCK, TRUE);
/* enable the xmc clock */

crm_periph_clock_enable(CRM_XMC_PERIPH_CLOCK, TRUE);

/*-- gpio configuration */
gpio_pin_mux_config(GPIOF, GPIO_PINS_SOURCEO0, GPIO_MUX_12);

gpio_init_struct.gpio_pins = GPIO_PINS_7;

gpio_init_struct.gpio_mode = GPIO_MODE_MUX;
gpio_init_struct.gpio_out_type = GPIO_OUTPUT_PUSH_PULL;
gpio_init_struct.gpio_pull = GPIO_PULL_NONE;
gpio_init_struct.gpio_drive_strength = GPIO_DRIVE_STRENGTH_STRONGER;
gpio_init(GPIOB, &gpio_init_struct);

/*-- xmc¢ configuration */

xmc_norsram_default_para_init(&mc_norsram_init_struct);

Xmc_norsram_init_struct.subbank = XMC_BANK1_NOR_SRAM2;/*Z i fdi fi§ XMC SRAM 51fi (bank1)
¥ bank2*/

Xmc_norsram_init_struct.data_addr_multiplex = XMC_DATA_ADDR_MUX_DISABLE;/* ¥z -2 45 5 fil
*/

xmc_norsram_init_struct.device = XMC_DEVICE_NOR;/*#£f##:25%. NOR FLASH*/

xmc_norsram_init_struct.bus_type = XMC_BUSTYPE_16_BITS; /*#:AF 755 : 16bit*/

xmc_norsram_init_struct.burst_mode_enable = XMC_BURST_MODE_DISABLE; /*[FE:5#iz: ¥/

xmc_norsram_init_struct.asynwait_enable = XMC_ASYN_WAIT_DISABLE; /* & 54455 518 fE: %/

Xmc_norsram_init_struct.wait_signal_Iv = XMC_WAIT_SIGNAL_LEVEL_LOW; /*%&f#5 5 H R F: AfH
H, REFERIME™

xmc_norsram_init_struct.wrapped_mode_enable = XMC_WRAPPED_MODE_DISABLE; /* 4. 3%
*/

Xmc_norsram_init_struct.wait_signal_config = XMC_WAIT_SIGNAL_SYN_BEFORE; /*& {58 JF: A&
R, PRAFFERIAE

xmc_norsram_init_struct.write_enable = XMC_WRITE_OPERATION_ENABLE; /*E&{#fg: J1*/

xmc_norsram_init_struct.wait_signal_enable = XMC_WAIT_SIGNAL_DISABLE; /*[Fl b &5 (5 S flifg. >
*/
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xmc_norsram_init_struct.write_timing_enable = XMC_WRITE_TIMING_DISABLE; /*ft . 51} JF: %
xmc_norsram_init_struct.write_burst_syn = XMC_WRITE_BURST_SYN_DISABLE; *F:b 5. 5%/

xmc_nor_sram_init(&xmc_norsram_init_struct);

[* timing configuration */

xmc_norsram_timing_default_para_init(&rw_timing_struct, &w_timing_struct);
rw_timing_struct.subbank = XMC_BANK1_NOR_SRAM2;
rw_timing_struct.write_timing_enable = XMC_WRITE_TIMING_ENABLE; /*M . 5 5: FF*/

rw_timing_struct.addr_setup_time = 0x8; /* ik g2 SN [A) 5 B/
rw_timing_struct.addr_hold_time = OxO0; /* ik CRIF I (1] 5 B ¥/
rw_timing_struct.data_setup_time = 0x10; /* ¥ g S A/

rw_timing_struct.data_latency_time = 0x0; AHHRIEIRAT [i]: FBRRNH, (RREEAEY
rw_timing_struct.bus_latency_time = Ox0; /RS RAEIRAF[H): LA E MR, (RERERIAMEY
rw_timing_struct.clk_psc = Ox0; FETEh Al PRI, (RERBRE Y
rw_timing_struct.mode = XMC_ACCESS_MODE_B;/*i}JF#: ik #:: modeB*/
w_timing_struct.subbank = XMC_BANK1_NOR_SRAM2;

w_timing_struct.write_timing_enable = XMC_WRITE_TIMING_ENABLE; /*# 7 Sy FF*/

w_timing_struct.addr_setup_time = 0x8; /* 5 #1E (1) bk g 7. B[R] 15 3/
w_timing_struct.addr_hold_time = 0x0; /* "5 1F (K bk R 3R A () 152 B/
w_timing_struct.data_setup_time = 0x10; /* 5 #AF 1) H e g ST [a]/

w_timing_struct.data_latency_time = Ox0; /* S#(EMEIEEIRIF A TP EM, (REFBIMEY

w_timing_struct.bus_latency_time = 0x0; /* AR L RN RPIEEABINER, REEA
1E*/

w_timing_struct.clk_psc = 0x0; M ERAERI S 0. AR, ORIFERIMAE™

w_timing_struct.mode = XMC_ACCESS_MODE_B;

xmc_nor_sram_timing_config(&rw_timing_struct, &w_timing_struct);

/* enable xmc_bank1_nor_sram3 */
xmc_nor_sram_enable(XMC_BANK1_NOR_SRAM2, TRUE);/*bank1 ff]-T- bank3 {# ft*/

B NOR FLASH /5 [# %

/* ~NOR FLASH 5/ *
*NOR FLASH 5—4 buffer*/
nor_status nor_writebuffer(uint16_t* pbuffer, uint32_t writeaddr, uint32_t numhalfwordtowrite)

{

nor_status status = NOR_ONGOING;

do

{
[*1< Transfer data to the memory */
status = nor_writehalfword(writeaddr, *pbuffer++);/* 5 A halfword*/
writeaddr = writeaddr + 2;/*}utikjin 2%/
numbhalfwordtowrite--;/*f 5 N K &k 1%/

}

while((status == NOR_SUCCESS) && (numhalfwordtowrite != 0));
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return (status);
}
/*NOR FLASH & halfword*/
nor_status nor_writehalfword(uint32_t writeaddr, uint16_t data)
{
NOR_WRITE(ADDR_SHIFT(0x0555), 0x00AA);/*'5 halfword 14 1*/
NOR_WRITE(ADDR_SHIFT(0x02AA), 0x0055); /*5 halfword iy 4 2/
NOR_WRITE(ADDR_SHIFT(0x0555), 0x00A0); /*5 halfword fiy 4 3*/
NOR_WRITE((BANK1_NOR2_ADDR + writeaddr), data); /*'5 halfword [Jtuhk Fn s/

return (nor_getstatus(PROGRAM_TIMEOQUT));/* & A4 AF 58 1/
/* --NOR FLASH 4% ff: "l

void nor_readbuffer(uint16_t* pbuffer, uint32_t readaddr, uint32_t numhalfwordtoread)
{

NOR_WRITE(ADDR_SHIFT(0x0555), 0X00AA);/* 15y & 1*/
NOR_WRITE(ADDR_SHIFT(0x02AA), 0x0055); /*i1ir 4 2*/
NOR_WRITE((BANK1_NOR2_ADDR + readaddr), 0x00F0); /*5 A iz E*/
for(; numhalfwordtoread != 0x00; numhalfwordtoread--) /*!< while there is data to read */
{
/*I< read a halfword from the nor */
*pbuffer++ = *(__10 uint16_t *)((BANK1_NOR2_ADDR + readaddr)); /*JT &1 55/
readaddr = readaddr + 2; /*#FiEL—> 16bit )5, Huhkn 2%/

}
/* --NOR FLASH # [ 45/ *
nor_status nor_eraseblock(uint32_t blockaddr)

{

NOR_WRITE(ADDR_SHIFT(0x0555), OX00AA); /¥4 4- 1*/
NOR_WRITE(ADDR_SHIFT(0x02AA), 0x0055); /*H&[4 i 4 2%/
NOR_WRITE(ADDR_SHIFT(0x0555), 0x0080); /*# [ i 4 3%/
NOR_WRITE(ADDR_SHIFT(0x0555), Ox00AA); /*#&[& fir 4 4*/
NOR_WRITE(ADDR_SHIFT(0x02AA), 0x0055); /*{Z&F& fir 4 5*/
NOR_WRITE((BANK1_NOR2_ADDR + blockaddr), 0x30); /*'5 N#E&xHhit*/
return (nor_getstatus(BLOCKERASE_TIMEOUT)); /*&5 4345 /E 58 i/

B main KEARIL IR

int main(void)

{

/* nor flash interface confoig */
nor_init();/*NOR FLASH FEi#]444k*/
nor_readid(&nor_id);/*i5: NOR FLASH (1] ID*/

2022.07.01 #5171 k2 2.0.1




ART

R AT32 MCU XMCA 13475

4.4
4.4.1

4.4.2

2022.07.01

nor_returntoreadmode();/* Al EI| 354 5%/

nor_eraseblock(write_read_addr);/* 2k 5 45 75 21325 1) block*/

fill_buffer(txbuffer, buffer_size, 0x3210);/*3 78 J& 428 5 1) buffer*/

nor_writebuffer(txbuffer, write_read_addr, buffer_size);/*[5] NOR FLASH 5 A\ — buffer [ 54E*/
nor_readbuffer(rxbuffer, write_read_addr, buffer_size);/* )\ NOR FLASH i Hi—> buffer %4/
/* read back sram memory and check content correctness */

for(number = 0x00; (number < buffer_size) && (writereadstatus == 0); number++)

{

if (rxbuffer[number] != txbuffer[number])

{

writereadstatus = number + 1;

}

if(writereadstatus == 0)

{
/* pass : printf "data is right" */
printf("data is right\r\n");

}

else

{
/* fail: printf "data is error" */
printf("data is error\r\n");

}

while(1)

{

}

X 4 NAND FLASH &5
b} Ay

S 8bit NAND FLASH h27u1g8f2ctr(hynix)fll k9gag08uOe(samsung) i 514 . #4> NAND 7

FSHUH SR E 37 BIAHELL,
B 37 t)#: NAND FLASH %2

FErEIERET Y | =™
s [E] B s | $1 | [h27u10
roject :
=-“I& Project: nand I 79 |
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1)  BE{FIRES:
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AT

XMC NAND FLASH
- xmc_do~d7 --->  0[0]~io[7]
-xmc_al6 --> cle
-xmc_al7 --> ale

- xmc_nce2(xmc_nel) -->  ce#

- Xmc_noe > re#

- Xmc_nwe --->  we#

- Xxmc_wait -->  r/b#

2)  HRAFIREE:

project\at_start_f437\examples\xmc\nand

443 W&
1) FERRE
B < GPIO it &;
B NAND FLASH F#% i a7 47 45 e & s
B NAND FLASH Ffi /5 i 7 e s
B NAND FLASH Fifi {7 it fife;
B R, BHEERE.
2) AR
B NAND FLASH FH #1851k
void nand_init(void)

{
gpio_init_type gpio_init_struct;

xmc_nand_init_type nand_init_struct;

xmc_nand_pccard_timinginit_type regular_spacetiming_struct, special_spacetiming_struct;
* enable the xmc clock */

crm_periph_clock_enable(CRM_XMC_PERIPH_CLOCK, TRUE);

/* enable gpiod/gpiob/gpioe clock */
crm_periph_clock_enable(CRM_GPIOD_PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_GPIOE_PERIPH_CLOCK, TRUE);

[*-- gpio configuration i
gpio_pin_mux_config(GPIOD, GPIO_PINS_SOURCEOQ, GPIO_MUX_12);

[* d4->d7 nand pin configuration */
gpio_init_struct.gpio_pins = GPIO_PINS_7 | GPIO_PINS_8 | GPIO_PINS_9 | GPIO_PINS_10;

gpio_init(GPIOE, &gpio_init_struct);

[* -- xmc configuration */

xmc_nand_default_para_init(&nand_init_struct);
nand_init_struct.nand_bank = XMC_BANK2_NAND;/*ff li XMC BANK2*/
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nand_init_struct.wait_enable = XMC_WAIT_OPERATION_DISABLE;/* & {55 S 1#ifE: ¥/
nand_init_struct.bus_type = XMC_BUSTYPE_8 BITS;/*##/F % J&¥: 8bit*/
nand_init_struct.ecc_enable = XMC_ECC_OPERATION_DISABLE;*ECC &&: */
#ifdef H27U1G8F2CTR
nand_init_struct.ecc_pagesize = XMC_ECC_PAGESIZE_2048 BYTES;/*ECC page K/):
H27U1G8F2CTR & 2048 bytes*/
#elif defined K9GAGO8UOE
nand_init_struct.ecc_pagesize = XMC_ECC_PAGESIZE_8192_BYTES; /*ECC page k/):
K9GAGO8UOE &y 8192 bytes*/
#endif
nand_init_struct.delay_time_cycle = 0x00;/* CLE & NRE [FJZEiR I [A]*/
nand_init_struct.delay_time_ar = 0x00; /* ALE & NRE [{J#E iR} [a]*/
xmc_nand_init(&nand_init_struct);
xmc_nand_timing_default_para_init(&regular_spacetiming_struct, &special_spacetiming_struct);
regular_spacetiming_struct.class_bank = XMC_BANK2_NAND;
regular_spacetiming_struct.mem_setup_time = 254;/* 1% & & #) 25 [&] ) i 371 &) */
regular_spacetiming_struct.mem_hiz_time = 254;/*% & ¥ 25 7] 1 B 35 A 2k v B a] %/
regular_spacetiming_struct.mem_hold_time = 254;/*¥% B 1 4 8] ) (R FE I T8] */
regular_spacetiming_struct.mem_waite_time = 254;/* % & 302 5] )25 45 5 6]/
special_spacetiming_struct.class_bank = XMC_BANK2_NAND;
special_spacetiming_struct.mem_setup_time = 254; /* ¥ B 45k 45 1] it 37 B 7] */
special_spacetiming_struct.mem_hiz_time = 254; /*¥ B RF#k 23 (8] [ EHE 0 28 i BELA )%/
special_spacetiming_struct.mem_hold_time = 254; /*¥& B 435k 2 (8] () PR FERA [8]*/
special_spacetiming_struct.mem_waite_time = 254; /*¥% B 4557k 2 1] ) 25 43 15 1) */
xmc_nand_timing_config(&regular_spacetiming_struct, &special_spacetiming_struct);
[* xmc nand bank cmd test */
xmc_nand_enable(XMC_BANK2_NAND, TRUE);/* BANK2 ffifg*/

B NAND FLASH i&/5 [# %

/* -- NAND FLASH page 51k */
uint32_t nand_write_small_page(uint8_t *pbuffer, nand_address_type address_struct, uint32_t
num_page_to_write)
{
uint32_t index = 0x00, num_page_written = 0x00, address_status = NAND_VALID_ADDRESS;
uint32_t status = NAND_READY, size = 0x00;
while((num_page_to_write = 0x00) && (address_status == NAND_VALID_ADDRESS) && (status ==
NAND_READY))
{
/* page write command and address */
*(__10 uint8_t *)(Bank_NAND_ADDR | CMD_AREA) = NAND_CMD_WRITEOQ;/*page write #{E {74
1%/
#ifdef H27U1G8F2CTR
*(_10O uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_1st_cycle(COL_ADDRESS);/*page write

1) B Arhdib-- H27U1G8F2CTR 43 4 4~ cycle B A*/
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*(__10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_2nd_cycle(COL_ADDRESS);
*(__10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_1st_cycle(ROW_ADDRESS);
*(__10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_2nd_cycle(ROW_ADDRESS);
#elif defined KOGAGOBUOE
*(__10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_1st_cycle(COL_ADDRESS); /*page write
1) B Fr k- KOGAGO8BUOE 73 5 1~ cycle 5 A\*/
*(__10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_2nd_cycle(COL_ADDRESS);
*(__10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_1st_cycle(ROW_ADDRESS);
*(__10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_2nd_cycle(ROW_ADDRESS);
*(__10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_3rd_cycle(ROW_ADDRESS);
#endif
/* calculate the size */
size = NAND_PAGE_SIZE + (NAND_PAGE_SIZE * num_page_written);/*5.4% 5 A KIE3E A H0/
/* write data */
for(index = 0; index < size; index++)
{
*(__10 uint8_t *)(Bank_NAND_ADDR | DATA_AREA) = pbuffer[index];/*I7] NAND FLASH 5 X\ #*/
}
*(__10 uint8_t *)(Bank_NAND_ADDR | CMD_AREA) = NAND_CMD_WRITE_TRUE1; /*page write #{F
ffrfi < 2%/
/* check status for successful operation */
status = nand_get_status();/*i&Z NAND FLASH RS 1Ees, HBISHIERR
if(status == NAND_READY)
{
num_page_written++;
num_page_to_write--;
[* calculate next small page address */

address_status = nand_address_increment(&address_struct);

}

return (status | address_status);

/* -- NAND FLASH page i #:4F "

uint32_t nand_read_small_page(uint8_t *pbuffer, nand_address_type address_struct, uint32_t

num_page_to_read)

{
uint32_t index = 0x00, num_page_read = 0x00, address_status = NAND_VALID_ADDRESS;
uint32_t status = NAND_READY, size = 0x00 ;

while((num_page_to_read != 0x0) && (address_status == NAND_VALID_ADDRESS))
{
/* page read command and page address */
*(__10 uint8_t *)(Bank_NAND_ADDR | CMD_AREA) = NAND_CMD_AREA_A,; /*page read #1E a4
1%/
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#ifdef H27U1G8F2CTR

*(__10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_1st_cycle(COL_ADDRESS);/*page read
i) B bRHhE-- H27U1G8F2CTR 43 4 4> cycle B */

*(__10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_2nd_cycle(COL_ADDRESS);

*(__1O uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_1st_cycle(ROW_ADDRESS);

*(__10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_2nd_cycle(ROW_ADDRESS);
#elif defined KOGAGO8UOE

*(__lO uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_1st_cycle(COL_ADDRESS); /*page read
) 5 Fr sl KOGAGOBUOE 43 5 /> cycle 5 A */

*(__10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_2nd_cycle(COL_ADDRESS);

*(__10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_1st_cycle(ROW_ADDRESS);

*(__10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_2nd_cycle(ROW_ADDRESS);

*(__10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_3rd_cycle(ROW_ADDRESS);

#endif
*(__10 uint8_t *)(Bank_NAND_ADDR | CMD_AREA) = NAND_CMD_AREA_TRUE1;/*page read #:/f
Hifn 4 2%/

delay_ms(1);/*I— S 4ERT, L4545 page read w45 ANJ5, NAND FLASH 1 %17/
[* calculate the size */
size = (NAND_PAGE_SIZE + NAND_SPARE_AREA_SIZE) + ((NAND_PAGE_SIZE +
NAND_SPARE_AREA_SIZE) * num_page_read);/* {15 B B BERE K
/* get data into buffer */
for(index = 0x00; index < size; index++)
{
pbuffer[index]= *(__10 uint8_t *)(Bank_NAND_ADDR | DATA_AREA);/*}\ NAND FLASH i #4*/
}
num_page_read++;
num_page_to_read--;
/* calculate page address */
address_status = nand_address_increment(&address_struct);
}
status = nand_get_status();
return (status | address_status);

/* - NAND FLASH #[%#:1E K
uint32_t nand_erase_block(nand_address_type address_struct)
{

*(__|O uint8_t *)(Bank_NAND_ADDR | CMD_AREA) = NAND_CMD_ERASEQ; /¥R EEAF M4 1%/
#ifdef H27U1G8F2CTR

*(__10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_1st_cycle(ROW_ADDRESS);/*'5 \ {3 # %
i) block Hihik. AL ANATHkE, NAND FLASH (U H A 201 block Hilik. -- H27U1G8F2CTR 43 2 4
cycle 5 */

*(__10O uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_2nd_cycle(ROW_ADDRESS);
#elif defined KOGAGO8UOE

*(__10O uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_1st_cycle(ROW_ADDRESS); /*5 N\ #
i) block Hihik. AL AATHkE, NAND FLASH (U H A A 201 block Hilik. -- KOGAGOBUOE 73 3 4
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cycle 5\ */
*(_10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_2nd_cycle(ROW_ADDRESS);
*(_10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_3rd_cycle(ROW_ADDRESS);
#endif
*(_10 uint8_t *)(Bank_NAND_ADDR | CMD_AREA) = NAND_CMD_ERASE1; [} B ff: i) i & 2%/
return (nand_get_status());/*iH NAND FLASH IR ZF150%, S5 R 1R E e LY/

B main REAIS RS
int main(void)

{

[* xmc initialization */

nand_init();/*NAND FLASH FE#I4h1k, GPIO #Iiaik*/
/* nand reset command */

nand_reset();/*Z iz NAND FLASH*/
delay_us(10);/*%ERF 10us, 254355 Ar e 5e B/

/* nand read id command */
nand_read_id(&nand_id_struct);/*i52H ID*/

[* verify the nand id */
/* nand support:samsung:k9gag08ule hynix:h27u1g8f2ctr
id :0xecd58472 id :0xadf1801d
*/
if((nand_id_struct.maker_id == NAND_AT_MakerID) && (nand_id_struct.device_id ==
NAND_AT DevicelD))
{
/* nand memory address to write to */
write_read_addr_struct.zone = 0x00;/*¥% B B4 5 N BB Hudk/
write_read_addr_struct.block = 0x00;
write_read_addr_struct.page = 0x00;
write_read_addr_struct.byte = 0x00;
/* erase the nand first block */
status = nand_erase_block(write_read_addr_struct);/*# 5 B 5 A block®/
/* fill the buffer to send */
fill_buffer(txbuffer, BUFFER_SIZE , 0x66);/*15 75 F 25 A f) buffer*/
/* write data to xmc nand memory */
status = nand_write_small_page(txbuffer, write_read_addr_struct, pagenumber);/*page 5*/
[* read back the written data */
status = nand_read_small_page (rxbuffer, write_read_addr_struct, pagenumber);/*page #t*/
/* verify the written data */
for(j = 0; j < BUFFER_SIZE; j++)
{
if(txbuffer[j] = rxbuffer[j])
{
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writereadstatus++;
}
}
if(writereadstatus == 0)
{

[* pass : printf "data is right" */
printf("data is right\r\n");

}

else

{
[* fail: printf "data is error" */
printf("data is error\r\n");

}

[* printf to indicate that whether there is an device error (id not correct) */
else
{
printf("the id is error\r\n");
}
while(1)
{
}

45 /5] 5 NAND FLASH ECC 24t
451 ZhEefEif

sE3L 8bit NAND FLASH h27u1g8f2ctr(hynix)Fl k9gag08uOe(samsung)i] ECC 24, F-ahidk H 1bit
%R, A5 ECC Dhge M4 IE R LT A 0k,
P~ NAND 245 (1 17)#:22% ~ [&] 38 [MLLHEAL .

38 {7J#: NAND FLASH &=

=A=N-1
Swme-
roject i ;
k9gagl2ulde
=-“I& Project: nand I 79 |

452 BIFEMHEE
1) T IS
15 AT32F435/437 Fil h27u1g8f2ctr 5 k9gag08ule ) HHLF i .

B R
XMC NAND FLASH
- xmc_d0~d7 --->  io[0]~ io[7]
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-Xmc_al6 ---> cle
-xmc_al7 ---> ale
- Xxmc_nce2(xmc_nel) -->  ce#
- Xmc_noe > re#
- Xmc_nwe --->  we#
- xmc_wait -->  r/b#

project\at_start_f437\examples\xmc\ecc

453 BT

1) FEE
B MKk GPIORLE;
B NAND FLASH i 2 il 27 47 43 i & ;
B NAND FLASH Ffi /5 i 7 e s
B NAND FLASH Ftifif7fif b fife;
W OEERR, SEE, SHRERAIERET.
2) MERE
B NAND FLASH Afi#liaiL

void nand_init(void)

{
gpio_init_type gpio_init_struct;

xmc_nand_init_type nand_init_struct;

xmc_nand_pccard_timinginit_type regular_spacetiming_struct, special_spacetiming_struct;
* enable the xmc clock */

crm_periph_clock_enable(CRM_XMC_PERIPH_CLOCK, TRUE);

[* enable gpiod/gpiob/gpioe clock */
crm_periph_clock_enable(CRM_GPIOD_PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_GPIOE_PERIPH_CLOCK, TRUE);

[*-- gpio configuration */
gpio_pin_mux_config(GPIOD, GPIO_PINS_SOURCEO, GPIO_MUX_12);

[* d4->d7 nand pin configuration */
gpio_init_struct.gpio_pins = GPIO_PINS_7 | GPIO_PINS_8 | GPIO_PINS_9 | GPIO_PINS_10;
gpio_init(GPIOE, &gpio_init_struct);

[* -- xmc configuration */

xmc_nand_default_para_init(&nand_init_struct);

nand_init_struct.nand_bank = XMC_BANK2_NAND;/*f#i fi XMC BANK2*/

nand_init_struct.wait_enable = XMC_WAIT_OPERATION_DISABLE;/*& {5 S {fifig: */

nand_init_struct.bus_type = XMC_BUSTYPE_8 BITS;/*##/F % f: 8bit*/

nand_init_struct.ecc_enable = XMC_ECC_OPERATION_DISABLE;/*ECC #5&: <%/
#ifdef H27U1G8F2CTR
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nand_init_struct.ecc_pagesize = XMC_ECC_PAGESIZE_2048_BYTES;/*ECC page K/]:
H27U1G8F2CTR &y 2048 bytes*/
#elif defined KOGAGO8UOE
nand_init_struct.ecc_pagesize = XMC_ECC_PAGESIZE_8192_BYTES; /*ECC page X/):
K9GAGO8UOE &y 8192 bytes*/
#endif
nand_init_struct.delay_time_cycle = 0x00;/* CLE % NRE FJZEIR I [A]*/
nand_init_struct.delay_time_ar = 0x00; /* ALE % NRE [ ZEiR s} [a]*/
xmc_nand_init(&nand_init_struct);
xmc_nand_timing_default_para_init(&regular_spacetiming_struct, &special_spacetiming_struct);
regular_spacetiming_struct.class_bank = XMC_BANK2_NAND;
regular_spacetiming_struct.mem_setup_time = 254;/* % & & #) 25 [&] ft i 37 i &) */
regular_spacetiming_struct.mem_hiz_time = 254;/* % & ¥ 25 7] 1 B 5 A 2k v B a] %/
regular_spacetiming_struct.mem_hold_time = 254;/* ¥ & & 1 4 8] ) (R FE I T8] */
regular_spacetiming_struct.mem_waite_time = 254;/* ¥ & # 3025 5] )25 £5 F [8]*/
special_spacetiming_struct.class_bank = XMC_BANK2_NAND;
special_spacetiming_struct.mem_setup_time = 254; /*¥% B 45k 45 1] it 37 B 7] */
special_spacetiming_struct.mem_hiz_time = 254; /* ¥ B RF#k 23 (8] [ EHE L0 28 = BELI )%/
special_spacetiming_struct.mem_hold_time = 254; /* {4 B ik 45 1] (R A543 1 17 */
special_spacetiming_struct. mem_waite_time = 254; /* 15 B 455k 25 [A] (1) S5 A5 ) [R] */
xmc_nand_timing_config(&regular_spacetiming_struct, &special_spacetiming_struct);
/* xmc nand bank cmd test */
xmc_nand_enable(XMC_BANK2_NAND, TRUE);/* BANK2 ffifg*/

NAND FLASH %/ 5 [#2 %

/* - NAND FLASH page 5 #:{E *l
uint32_t nand_write_small_page(uint8_t *pbuffer, nand_address_type address_struct, uint32_t

num_page_to_write)
{
uint32_t index = 0x00, num_page_written = 0x00, address_status = NAND_VALID_ADDRESS;
uint32_t status = NAND_READY, size = 0x00;
while((num_page_to_write = 0x00) && (address_status == NAND_VALID_ADDRESS) && (status ==
NAND_READY))
{
/* page write command and address */
*(__10 uint8_t *)(Bank_NAND_ADDR | CMD_AREA) = NAND_CMD_WRITEOQ;/*page write #{E {74
1%/
#ifdef H27U1G8F2CTR
*(__1O uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_1st_cycle(COL_ADDRESS);/*page write
K H Fritht-- H27U1G8F2CTR 43 4 /> cycle 5 A%/
*(__1O uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_2nd_cycle(COL_ADDRESS);
*(_10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_1st_cycle(ROW_ADDRESS);
*(_10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_2nd_cycle(ROW_ADDRESS);
#elif defined K9GAGO8UOE
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*(__10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_1st_cycle(COL_ADDRESS); /*page write
1) B Fr k- KOGAGO8BUOE 43 5 1~ cycle 5 A\*/
*(__10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_2nd_cycle(COL_ADDRESS);
*(__10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_1st_cycle(ROW_ADDRESS);
*(__10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_2nd_cycle(ROW_ADDRESS);
*(__10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_3rd_cycle(ROW_ADDRESS);
#endif
/* calculate the size */
size = NAND_PAGE_SIZE + (NAND_PAGE_SIZE * num_page_written);/* 1545 5 A\ I 3E 50/
/* write data */
for(index = 0; index < size; index++)
{
*(__10 uint8_t *)(Bank_NAND_ADDR | DATA_AREA) = pbuffer[index];/*I7] NAND FLASH 5 X\ %#*/
}
*(__10 uint8_t *)(Bank_NAND_ADDR | CMD_AREA) = NAND_CMD_WRITE_TRUE1; /*page write #1E
ffrfiy < 2%/
while(xmc_flag_status_get(XMC_BANK2_NAND,XMC_FEMPT_FLAG) == RESET); /*45£# FIFO %*
ecc_value_write = xmc_ecc_get(XMC_BANK2_NAND);/* 3k BUAS /% 5 #4672 A2 ¥ ECC fig*/
xmc_nand_ecc_enable(XMC_BANK2_NAND, FALSE);/* <[4 ECC*/
/* check status for successful operation */
status = nand_get_status();/*i%Z NAND FLASH PR AS 5 1Ees, HBISHIERRY
if(status == NAND_READY)
{
num_page_written++;
num_page_to_write--;
[* calculate next small page address */
address_status = nand_address_increment(&address_struct);

}

return (status | address_status);

/* - NAND FLASH page i4(F i
uint32_t nand_read_small_page(uint8_t *pbuffer, nand_address_type address_struct, uint32_t
num_page_to_read)
{
uint32_t index = 0x00, num_page_read = 0x00, address_status = NAND_VALID_ADDRESS;
uint32_t status = NAND_READY, size = 0x00 ;

while((num_page_to_read != 0x0) && (address_status == NAND_VALID_ADDRESS))
{
/* page read command and page address */
*(__1O uint8_t *)(Bank_NAND_ADDR | CMD_AREA) = NAND_CMD_AREA_A,; /*page read #{ER#r 4
1%/
#ifdef H27U1G8F2CTR
*(__I0O uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_1st_cycle(COL_ADDRESS);/*page read
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i) B brisht-- H27U1G8F2CTR 43 4 4~ cycle 5\ ¥/

*(__1O uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_2nd_cycle(COL_ADDRESS);

*(__10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_1st_cycle(ROW_ADDRESS);

*(__10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_2nd_cycle(ROW_ADDRESS);
#elif defined KOGAGO8UOE

*(__lO uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_1st_cycle(COL_ADDRESS); /*page read
1) 5 AR k- KOGAGOSUOE 43 5 4™ cycle A ¥/

*(__10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_2nd_cycle(COL_ADDRESS);

*(__1O uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_1st_cycle(ROW_ADDRESS);

*(__1O uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_2nd_cycle(ROW_ADDRESS);

*(__10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_3rd_cycle(ROW_ADDRESS);
#endif

*(__10 uint8_t *)(Bank_NAND_ADDR | CMD_AREA) = NAND_CMD_AREA_TRUE1;/*page read #1f
B4 2%/

delay_ms(1);/*In— S 4EH}, PL%%54% page read w45 ANJ5, NAND FLASH i %17/

/* calculate the size */

size = (NAND_PAGE_SIZE + NAND_SPARE_AREA_SIZE) + ((NAND_PAGE_SIZE +
NAND_SPARE_AREA_SIZE) * num_page_read);/* 15 B B HERE K E/

/* get data into buffer */

for(index = 0x00; index < size; index++)
{
pbuffer[index]= *(__10 uint8_t *)(Bank_NAND_ADDR | DATA_AREA);/* )\ NAND FLASH B 54/
}
ecc_value_read = xmc_ecc_get(XMC_BANK2_NAND);/* 3K BUAS L 1 72 42 ) ECC fig*/
xmc_nand_ecc_enable(XMC_BANK2_NAND, FALSE);/*><[4 ECC*/
num_page_read++;
num_page_to_read--;
/* calculate page address */
address_status = nand_address_increment(&address_struct);
}
status = nand_get_status();
return (status | address_status);

/* - NAND FLASH #[4#:1E *!
uint32_t nand_erase_block(nand_address_type address_struct)
{

*(__|O uint8_t *)(Bank_NAND_ADDR | CMD_AREA) = NAND_CMD_ERASEQ; /¥R #EAF a4 1%/
#ifdef H27U1G8F2CTR

*(__10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_1st_cycle(ROW_ADDRESS);/*'5 \ 14
i) block Hihik. AL ANATHkE, NAND FLASH (U H A 201 block Hilik. -- H27U1G8F2CTR 43 2 4
cycle 5 */

*(__10O uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_2nd_cycle(ROW_ADDRESS);
#elif defined KOGAGO8UOE

*(__1O uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_1st_cycle(ROW_ADDRESS); /*5 \f§#
i) block #ikik. BhabH ANAT7HitE, NAND FLASH fBEHUH A5 201 block Hikik. -- KOGAGOSUOE 43 3 4
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cycle 5\ */
*(_10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_2nd_cycle(ROW_ADDRESS);
*(_10 uint8_t *)(Bank_NAND_ADDR | ADDR_AREA) = addr_3rd_cycle(ROW_ADDRESS);
#endif
*(_10 uint8_t *)(Bank_NAND_ADDR | CMD_AREA) = NAND_CMD_ERASE1; /B[4 B ff: i) i & 2%/
return (nand_get_status());/*i2H NAND FLASH RS Z5150%, Z5 A R TR E e B/

B ECC 4 ER#isiig
void nand_ecc_correction(uint8_t *pbuffer,uint32_t tx_ecc_value ,uint32_t rx_ecc_value)

{

uint32_t ecc_value=0, position=0 ,byte_position=0;

uint8_t i,compare_data;

I* check ecc value */
if(tx_ecc_value!=rx_ecc_value)
{
/* 2048 byte -- 28bit ecc valid value; 8192 byte -- 32bit ecc valid value */
#ifdef H27U1G8F2CTR
ecc_value =(tx_ecc_value”rx_ecc_value) & (uint32_t)OxOFFFFFFF;/* H27U1G8F2CTR page X/
2048byte, Xt ECC A 244z 28bit, trALEL ECC ALK 28bit H 2L/
#elif defined KOGAGOBUOE
ecc_value =(tx_ecc_value*rx_ecc_value) & (uint32_t)OxFFFFFFFF; /* KOGAGO8UOE page K/
8192byte, X ECC %L 32bit, MAbHL ECC H51) 32bit £ 54/
#endif
/* 1 bit error correction */
#ifdef H27U1G8F2CTR
for(i=0;i<(28/2);i++)
#elif defined KOGAGOBUOE
for(i=0;i<(32/2);i++)
#endif
{
compare_data = (ecc_value>>(i*2))&0x3;
[* find position */
if(compare_data == 0x2)
{
position |= (1<<i);/* & 47 bit 167 E*/
}
[* more than 1 bit erroc */
else if(compare_data != Ox1)/* W A5 G 1bit, K Joid e i R AL E Y/
{

return;

}

[* correct receive value */
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byte_position = (uint32_t)(position/8);
pbuffer[byte position] A= 1 << (position % 8);/*21 IE4H %1 bit*/

B main &AL IA

int main(void)

{

[* xmc initialization */

nand_init();/*NAND FT#I461k, GPIO #Iusit*/

/* nand reset command */

nand_reset();/*Z iz NAND FLASH*/

delay_us(10);

/* nand read id command */

nand_read_id(&nand_id_struct);/*i52 ID*/

[* verify the nand id */

/* nand support:samsung:k9gag08u0e hynix:h27u1g8f2ctr

id :0xecd58472 id :0xadf1801d
*/
if((nand_id_struct.maker_id == NAND_AT_MakerID) && (nand_id_struct.device_id ==
NAND_AT DevicelD))

{
/* nand memory address to write to */
write_read_addr_struct.zone = 0x00;/*i% & HI44 3L 5 s+
write_read_addr_struct.block = 0x00;
write_read_addr_struct.page = 0x00;
write_read_addr_struct.byte = 0x00;

/* erase the nand first block */

status = nand_erase_block(write_read_addr_struct);/*#2[4 Rl 5 ¥ block*/

/* write data to xmc nand memory */

/* fill the buffer to send */

fill_buffer(tx_buffer, BUFFER_SIZE , 0x0);/*3E 78 Bl¥ 5 A\ i) buffer*/

/* change the regular to make ecc value isn't 0 */

tx_buffer[10]=0x03;/*¥% & tx_buffer[10]I1E*/

[* calculate ecc value while transmiting */

xmc_nand_ecc_enable(XMC_BANK2_NAND, TRUE);/*{fiit ECC Zhfg*/

status = nand_write_small_page(tx_buffer, write_read_addr_struct, page_number);/*’5 \—> buffer []
8, FFIRE—A5 NI =4 ECC #3-- ecc_value_write */

/* save the right ecc_value (in this case ,we suppose it as the true value) */

ecc_value_write_last = ecc_value_write;/*# 4/ ECC M4 Ii{ {45 ecc_value_write_last */

/* change the 85 data like there is a 1 bit error happened */

status = nand_erase_block(write_read_addr_struct);/*#5 2 1 5 A\ block*/

tx_buffer[10]=0x23;/*¥ tx_buffer[10]#1E 5 o 1bit, BRI 1bit H148 1%
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4.6.1

4.6.2

4.6.3
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status = nand_write_small_page(tx_buffer, write_read_addr_struct, page_number); /*¥75 1bit 4%
buffer f5/X’5 X\ NAND FLASH*/
/* calculate ecc value while transmiting */
xmc_nand_ecc_enable(XMC_BANK2_NAND, TRUE);/*E#ifJ5 ECC &g/
/* read back the written data */
status = nand_read_small_page (rx_buffer, write_read_addr_struct, page_number);/*EH_E—PIRE N
HIEHE, JFIRIEIX A buffer 7242 1) ECC 15-- ecc_value_read */
* ecc check and correct 1 bit error */
nand_ecc_correction(rx_buffer ,ecc_value_write_last ,ecc_value_read);/*{#i il ECC 2! 1E b B—HR 4% 25
— X5 NIE#H buffer F=/E ) ECC AR 1bit #51R 1) buffer 724211 ECC i3 RAZHE ST buffer
rx_buffer */
if(rx_buffer[10]==0x03)/*#| i ECC 2! 1E rRi £ 2 15 A= 2%/
{
[* pass : printf "ecc is work" */
printf("ecc is work\r\n");
}
else
{
[* fail: printf "ecc is not work" */
printf("ecc is not work\r\n");

}
[* printf to indicate that whether there is an device error (id not correct) */
else
{
printf("the id is error\r\n");
}
while(1)
{
}

K/ 6 8bit LCD RIKZ)
Theg s

#Eid XMC 33 8bit LCD &7l Fe

RIRHE %

1)

2)

TR -

fl 7 AT32F435/435 #1 8bit ] 8080 #% 1 LCD Jif KD024C [ HLE R -
BATAIE

project\at_start_f437\examples\xmc\lcd_8bit

LAy

1)

Wi B s
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XMC #14:1k

Sz LCD;

LCD J5 % W fic & ;

i B LCD H A &

58 TR R 5 ZE R R I X 45

Wik R XMC 38 A% 5 2 om0 B R Bl (e e g 1) — 41 buffer);
HE EWALIR, R ESAE B .

2) AUSAHA

B XMC ¥gEtk

void xmc_init(void)

{
gpio_init_type gpio_init_struct = {0};

xmc_norsram_init_type xmc_norsram_init_struct;

xmc_norsram_timing_init_type rw_timing_struct, w_timing_struct;

/* enable the gpio clock */

crm_periph_clock_enable(CRM_GPIOB_PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_GPIOC_PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_GPIOD_PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_GPIOE_PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_GPIOF_PERIPH_CLOCK, TRUE);

/* enable the xmc clock */
crm_periph_clock_enable(CRM_XMC_PERIPH_CLOCK, TRUE);

[*-- gpio configuration */
gpio_pin_mux_config(GPIOD, GPIO_PINS_SOURCE4, GPIO_MUX_12);

/* Icd reset lines configuration */

gpio_init_struct.gpio_pins = GPIO_PINS_9;

gpio_init_struct.gpio_mode = GPIO_MODE_OUTPUT;
gpio_init_struct.gpio_out_type = GPIO_OUTPUT_PUSH_PULL;
gpio_init_struct.gpio_pull = GPIO_PULL_NONE;
gpio_init_struct.gpio_drive_strength = GPIO_DRIVE_STRENGTH_STRONGER;
gpio_init(GPIOB, &gpio_init_struct);

[*-- xmc configuration */
xmc_norsram_default_para_init(&mc_norsram_init_struct);

Xmc_norsram_init_struct.subbank = XMC_BANK1_NOR_SRAM1; /*{# ] XMC BANK1 [1J-¥ bank1*/
xmc_norsram_init_struct.data_addr_multiplex = XMC_DATA_ADDR_MUX_DISABLE; /*3: & Fi*/
xmc_norsram_init_struct.device = XMC_DEVICE_SRAM; /* #3445 vk FER A ] SRAM*/
xmc_norsram_init_struct.bus_type = XMC_BUSTYPE_8_BITS; /*#{E% & 8bit*/
Xmc_norsram_init_struct.burst_ mode_enable = XMC_BURST_MODE_DISABLE;/*[F . J&*/
xmc_norsram_init_struct.asynwait_enable = XMC_ASYN_WAIT_DISABLE; * L H, f#IFERNY
xmc_norsram_init_struct.wait_signal_Ilv = XMC_WAIT_SIGNAL_LEVEL_LOW; A ELXFALH, {FEERIAY
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xmc_norsram_init_struct.wrapped_mode_enable = XMC_WRAPPED_MODE_DISABLE; * LR, f#
FRERINY

xmc_norsram_init_struct.wait_signal_config = XMC_WAIT_SIGNAL_SYN_BEFORE; * LR/, fR¥IFER
N

xmc_norsram_init_struct.write_enable = XMC_WRITE_OPERATION_ENABLE; /*E5{fif: J*/

Xxmc_norsram_init_struct.wait_signal_enable = XMC_WAIT_SIGNAL_DISABLE; /* L7 {8, {##FERINY/

Xxmc_norsram_init_struct.write_timing_enable = XMC_WRITE_TIMING_ENABLE; /*# 7 5} 7. FF/

xmc_norsram_init_struct.write_burst_syn = XMC_WRITE_BURST_SYN_DISABLE; *EF M, {REFER
N

xmc_nor_sram_init(&xmc_norsram_init_struct);

[* timing configuration */
xmc_norsram_timing_default_para_init(&rw_timing_struct, &w_timing_struct);
rw_timing_struct.subbank = XMC_BANK1_NOR_SRAMf;
rw_timing_struct.write_timing_enable = XMC_WRITE_TIMING_ENABLE;
rw_timing_struct.addr_setup_time = 0x2; /*¥& B i/ 5 I 7/
rw_timing_struct.addr_hold_time = 0x0;
rw_timing_struct.data_setup_time = 0x2;
rw_timing_struct.bus_latency_time = 0x0;

rw_timing_struct.clk_psc = 0x0;

rw_timing_struct.data_latency_time = 0x0;

rw_timing_struct. mode = XMC_ACCESS_MODE_A; /*fii i modeA*/
w_timing_struct.subbank = XMC_BANK1_NOR_SRAMf1;
w_timing_struct.write_timing_enable = XMC_WRITE_TIMING_ENABLE;
w_timing_struct.addr_setup_time = 0x2; /* 15 & 5 i} 57/
w_timing_struct.addr_hold_time = 0x0;

w_timing_struct.data_setup_time = 0x2;
w_timing_struct.bus_latency_time = 0x0;

w_timing_struct.clk_psc = 0x0;

w_timing_struct.data_latency_time = 0x0;

w_timing_struct. node = XMC_ACCESS_MODE_A; /*{i{ modeA*/

xmc_nor_sram_timing_config(&rw_timing_struct, &w_timing_struct);

[* bus turnaround phase for consecutive read duration and consecutive write duration */
xmc_ext_timing_config(XMC_BANK1_NOR_SRAM1, 0x08, 0x08);/* 4 M Fr—{##F BRIE*/

/* enable xmc_bank1_nor_sram4 */
xmc_nor_sram_enable(XMC_BANK1_NOR_SRAM1, TRUE); /*ffi it BANK1 {7 bank1*/

W lcd WAt ek B Ui Al iR

void lcd_init(void)
{
[* init xmc */
xmc_init(); *XMC £ D ¥]851k*/
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delay_ms(50);

I* reset Icd */
LCD_RESET_HIGH;
delay_ms(1);

LCD_RESET_LOW; /*& fiz LCD*/
delay_ms(10);
LCD_RESET_HIGH; /"B &E fr*/
delay_ms(120);

FLAT N LCD SIS E: Hlinafiim. SRXa. mixdsEs, B4 S5 KD024C #lkg 15/
lcd_wr_command(0x36);
lcd_wr_data(0x00);
lcd_wr_command(0x3a);
lcd_wr_data(0x55);

I* 320*240 */
lcd_wr_command(0x2a);
lcd_wr_data(0x00);
lcd_wr_data(0x00);
lcd_wr_data(0x01);
lcd_wr_data(0x3f);
lcd_wr_command(0x2b);
lcd_wr_data(0x00);
lcd_wr_data(0x00);
lcd_wr_data(0x00);
lcd_wr_data(Oxef);

lcd_wr_command(0xb2);
lcd_wr_data(0xOc);
lcd_wr_data(0xOc);
lcd_wr_data(0x00);
lcd_wr_data(0x33);
lcd_wr_data(0x33);
lcd_wr_command(0xb7);
lcd_wr_data(0x35);
lcd_wr_command(0xbb);
lcd_wr_data(0x30);
lcd_wr_command(0xc3);
lcd_wr_data(Ox1c);
lcd_wr_command(0xc4);
lcd_wr_data(0x18);
lcd_wr_command(0xc6);
lcd_wr_data(0x0f);
lcd_wr_command(0xdO0);
lcd_wr_data(Oxa4);
lcd_wr_data(0Oxa2);
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lcd_wr_command(0xe0);
lcd_wr_data(0xf0);
lcd_wr_data(0x00);
lcd_wr_data(0x0a);
lcd_wr_data(0x10);
lcd_wr_data(0x12);
lcd_wr_data(0x1b);
lcd_wr_data
lcd_wr_data
lcd_wr_data 0x47)
lcd_wr_data(0x28);
lcd_wr_data(0x12);
lcd_wr_data(0x10);
lcd_wr_data(0x16);
lcd_wr_data(0Ox1b);
lcd_wr_command(0xe1);
lcd_wr_data(0xf0);
lcd_wr_data(0x00);
lcd_wr_data(0x0a);
lcd_wr_data(0x10);
lcd_wr_data(0Ox11);

(
(
(
(
(
(
(
(
(
(
(
(

lcd_wr_data(0Ox1a);
lcd_wr_data
lcd_wr_data
lcd_wr_data 0x4e)
lcd_wr_data(0x3a);
lcd_wr_data(0x17);
lcd_wr_data(0x16);
lcd_wr_data(0x21);
lcd_wr_data(0x22);
lcd_wr_command(0x3a);
lcd_wr_data(0x55);
lcd_wr_command(0x11);

(
(
(
(
(
(
(
(
(
(
(
(

delay_ms(120);

[* display on */
lcd_wr_command(0x29); /* 144 & 7~*/

B lcd BoReR B IR

void lcd_display_number(void)
{
inti;
lcd_setblock(50, 50, 199, 219); /*ik 3 &R X ig*/
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for(i=0; i<sizeof(gimage_8); i++)
{
Icd_wr_data(gimage_8[i]); /*5 A\ i Z 5w B B 7 6t B 1304 buffer/
}
delay_ms(1000);
L(FEE WK, Hik buffer(gimage 8)I%IE, LLERANE KB )

B mian FERIDHIA
int main(void)

{

[* configures xmcé&lcd */

led_init();/*LCD ¥IhH—Ha7& XMC FrwIaa 16/

[* clear the Icd */

point_color = WHITE;

lcd_clear(point_color);/*i&k: LCD FE%E, s At/

while(1)
{
/* display number on lcd */
Icd_display_number();/* 7744 5w B A/
}

}

4.7  Ff 7 16bit LCD filiiE R IKE)
471 TheEfiN

it XMC 32 16bit LCD filfiiif, IRzl N4
472 BWRES
1) AL
fl# AT32F435/435 1 16bit [ 8080 #% 1 LCD fii#%i5# MRB2801 [ HLE&H -
2) A
project\at_start f437\examples\xmc\icd_touch_16bit

473 Bt

1) HBCENE

m XMC #IiAa1k;

B LCD &S HALE

LI =i it

B ERRBERE: AR R R S R AN
B YRl SPI AT GPIO #I4fifh;
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B xmc #Z O

void xmc_init(void)

{
gpio_init_type gpio_init_struct = {0};
xmc_norsram_init_type xmc_norsram_init_struct;

xmc_norsram_timing_init_type rw_timing_struct, w_timing_struct;

/* enable the gpio clock */

crm_periph_clock_enable(CRM_GPIOC_PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_GPIOD_PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_GPIOE_PERIPH_CLOCK, TRUE);

/* enable the xmc clock */
crm_periph_clock_enable(CRM_XMC_PERIPH_CLOCK, TRUE);

[*-- gpio configuration */
gpio_pin_mux_config(GPIOC, GPIO_PINS_SOURCE2, GPIO_MUX_14);

/* Icd bl lines configuration */

gpio_init_struct.gpio_pins = GPIO_PINS_0;

gpio_init_struct.gpio_mode = GPIO_MODE_OUTPUT;
gpio_init_struct.gpio_out_type = GPIO_OUTPUT_PUSH_PULL;
gpio_init_struct.gpio_pull = GPIO_PULL_NONE;
gpio_init_struct.gpio_drive_strength = GPIO_DRIVE_STRENGTH_STRONGER,;
gpio_init(GPIOC, &gpio_init_struct);

[*-- xmc¢ configuration */
xmc_norsram_default_para_init(&mc_norsram_init_struct);
Xmc_norsram_init_struct.subbank = XMC_BANK1_NOR_SRAM4; /*{# ] XMC BANK1 [1]-F bank4*/
xmc_norsram_init_struct.data_addr_multiplex = XMC_DATA_ADDR_MUX_DISABLE; /*3: & Fi*/
xmc_norsram_init_struct.device = XMC_DEVICE_SRAM; /* #3445 Bk BRI ] SRAM*/
Xmc_norsram_init_struct.bus_type = XMC_BUSTYPE_16_BITS; /*#:/E % & : 16bit*/
Xmc_norsram_init_struct.burst_mode_enable = XMC_BURST_MODE_DISABLE;/*[F 1. &%/
Xxmc_norsram_init_struct.asynwait_enable = XMC_ASYN_WAIT_DISABLE; * L& H, f#IFERNY
xmc_norsram_init_struct.wait_signal_Ilv = XMC_WAIT_SIGNAL_LEVEL_LOW; FELXFAEH, {FEERIAY
Xmc_norsram_init_struct.wrapped_mode_enable = XMC_WRAPPED_MODE_DISABLE; * LR, f#
FRERIAY
Xmc_norsram_init_struct.wait_signal_config = XMC_WAIT_SIGNAL_SYN_BEFORE; * L= H, fR¥FER
N
xmc_norsram_init_struct.write_enable = XMC_WRITE_OPERATION_ENABLE; /*E&{#fg: J1*/
xmc_norsram_init_struct.wait_signal_enable = XMC_WAIT_SIGNAL_DISABLE; * TG A, {REEIAY
Xmc_norsram_init_struct.write_timing_enable = XMC_WRITE_TIMING_ENABLE; /*M . 58 F: F*/
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Xxmc_norsram_init_struct.write_burst_syn = XMC_WRITE_BURST_SYN_DISABLE; * L&l [, {#FFER
N

xmc_nor_sram_init(&xmc_norsram_init_struct);

[* timing configuration */
xmc_norsram_timing_default_para_init(&rw_timing_struct, &w_timing_struct);
rw_timing_struct.subbank = XMC_BANK1_NOR_SRAM4;
rw_timing_struct.write_timing_enable = XMC_WRITE_TIMING_ENABLE;
rw_timing_struct.addr_setup_time = 0x2; /*¥& B 52/ 5 I 7/
rw_timing_struct.addr_hold_time = 0x0;
rw_timing_struct.data_setup_time = 0x2;
rw_timing_struct.bus_latency_time = 0x0;

rw_timing_struct.clk_psc = 0x0;

rw_timing_struct.data_latency_time = 0x0;

rw_timing_struct.mode = XMC_ACCESS_MODE_A; /*fii F§ modeA*/
w_timing_struct.subbank = XMC_BANK1_NOR_SRAM4;
w_timing_struct.write_timing_enable = XMC_WRITE_TIMING_ENABLE;
w_timing_struct.addr_setup_time = 0x2; /*i% & 5} 5/
w_timing_struct.addr_hold_time = 0x0;

w_timing_struct.data_setup_time = 0x2;
w_timing_struct.bus_latency_time = 0x0;

w_timing_struct.clk_psc = 0x0;

w_timing_struct.data_latency_time = 0x0;

w_timing_struct. node = XMC_ACCESS_MODE_A; /*{i { modeA*/

xmc_nor_sram_timing_config(&rw_timing_struct, &w_timing_struct);

[* bus turnaround phase for consecutive read duration and consecutive write duration */
xmc_ext_timing_config(XMC_BANK1_NOR_SRAM4, 0x08, 0x08);/* 4 M Fr—{#FF BRIE*/

/* enable xmc_bank1_nor_sram4 */
xmc_nor_sram_enable(XMC_BANK1_NOR_SRAM4, TRUE); /*{#ifit BANK1 [{J-7- bank1*/

W lcd WAtk B AU Al iR

void lcd_init(void)
{
/* init xmc¢ */
lcd_struct->xmc_init();/*XMC F A1 GPIO #1441k*/

delay_ms(50);
[* read id */

lcd_wr_command(0x0000);

delay_ms(5);
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lcd_struct->lcd_id = lcd_rd_data();
lcd_wr_command(0xd3);
lcd_struct->lcd_id = lcd_rd_data();
lcd_struct->lcd_id = lcd_rd_data();
lcd_struct->Icd_id = lcd_rd_data()
lcd_struct->lcd_id = lcd_rd_data();
lcd_struct->lcd_id = lcd_struct->lcd_id << 8;
lcd_struct->lcd_id |= lcd_rd_data();

lcd_wr_command(Oxcf); /*LCD &SI E, HIH1ES% MRB2801 # 5 H Rk
lcd_wr_data(0x00);
lcd_wr_data(Oxc1);
lcd_wr_data(0x30);
lcd_wr_command(0Oxed);
lcd_wr_data(0x64);
lcd_wr_data(0x03);
lcd_wr_data(0x12);
lcd_wr_data(0x81);
lcd_wr_command(0xe8);
lcd_wr_data(0x85);
lcd_wr_data(0x10);
lcd_wr_data(0x7a);
Icd_wr_command(0xcb);
lcd_wr_data(0x39);
lcd_wr_data(0Ox2c);
lcd_wr_data(0x00);
lcd_wr_data(0x34);
lcd_wr_data(0x02);
lcd_wr_command(0xf7);
lcd_wr_data(0x20);
lcd_wr_command(Oxea);
lcd_wr_data(0x00);
lcd_wr_data(0x00);
Icd_wr_command(0xcO0);
lcd_wr_data(0Ox1b);
lcd_wr_command(0xc1);
lcd_wr_data(0x01);
lcd_wr_command(0xc5);
lcd_wr_data(0x30);
lcd_wr_data(0x30);
lcd_wr_command(0xc7);
lcd_wr_data(0xb7);
lcd_wr_command(0x36);
lcd_wr_data(0x48);

lcd_wr_command(0x3a);
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lcd_wr_data(0x55);
lcd_wr_command(0xb1);
lcd_wr_data(0x00);
lcd_wr_data(0Ox1a);
lcd_wr_command(0xb6);
lcd_wr_data(0x0a);
lcd_wr_data(0xa2);
lcd_wr_command(0xf2);
lcd_wr_data(0x00);
lcd_wr_command(0x26);
lcd_wr_data(0x01);
lcd_wr_command(0xe0);
lcd_wr_data(0x0f);
lcd_wr_data(0x2a);
lcd_wr_data(0x28);
lcd_wr_data(0x08);
lcd_wr_data(0x0e);
lcd_wr_data(0x08);
lcd_wr_data(0x54);
lcd_wr_data(0xa9);
lcd_wr_data(0x43);
lcd_wr_data(0x0a);
lcd_wr_data(0x0f);
lcd_wr_data(0x00);
lcd_wr_data(0x00);
lcd_wr_data(0x00);
lcd_wr_data(0x00);
lcd_wr_command(Oxe1);
lcd_wr_data(0x00);
lcd_wr_data(0x15);
lcd_wr_data(0x17);
lcd_wr_data(0x07);
lcd_wr_data(0Ox11);
lcd_wr_data(0x06);
lcd_wr_data(0x2b);
lcd_wr_data(0x56);
lcd_wr_data(0x3c);
lcd_wr_data(0x05);
lcd_wr_data(0x10);
lcd_wr_data(0x0f);
lcd_wr_data(0x3f);
lcd_wr_data(0x3f);
lcd_wr_data(0x0f);
lcd_wr_command(0x2b);
lcd_wr_data(0x00);
lcd_wr_data(0x00);
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lcd_wr_data(0x01);
lcd_wr_data(0x3f);
lcd_wr_command(0x2a);
lcd_wr_data(0x00);
lcd_wr_data(0x00);
lcd_wr_data(0x00);
lcd_wr_data(Oxef);
lcd_wr_command(0x11);
delay_ms(120);
lcd_wr_command(0x29);
lcd_wr_command(0x36);
lcd_wr_data(0x08);
lcd_wr_command(0x2a);
lcd_wr_data(0x00);
lcd_wr_data(0x00);
lcd_wr_data(Oxef >> 8);
lcd_wr_data(Oxef & 0xff);
lcd_wr_command(0x2b);
lcd_wr_data(0x00);
lcd_wr_data(0x00);
lcd_wr_data(0x13f >> 8);
Icd_wr_data(0x13f & 0xff);
LCD_BL_HIGH; /T e

f AR HATT AR L

void touch_pin_init(void)

{

gpio_init_type gpio_init_struct = {0};

spi_init_type  spi_init_struct;

/* enable the gpio clock */

crm_periph_clock_enable(CRM_GPIOB_PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_GPIOD_PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_SPI4_PERIPH_CLOCK, TRUE);
gpio_pin_mux_config(GPIOB, GPIO_PINS_SOURCE13, GPIO_MUX_6);/*GPIO L &*/

gpio_bits_set(GPIOB, GPIO_PINS_11);
spi_default_para_init(&spi_init_struct); /*SPI1 #J4a1L*/
spi_init_struct.transmission_mode = SPI_TRANSMIT_FULL_DUPLEX;
spi_init_struct.master_slave_mode = SPI_MODE_MASTER;
spi_init_struct.mclk_freq_division = SPI_MCLK_DIV_256;
spi_init_struct.first_bit_transmission = SPI_FIRST_BIT_MSB;
spi_init_struct.frame_bit_num = SPI_FRAME_8BIT;
spi_init_struct.clock_polarity = SPI_CLOCK_POLARITY_HIGH,;
spi_init_struct.clock_phase = SPI_CLOCK_PHASE_2EDGE;
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spi_init_struct.cs_mode_selection = SPI_CS_SOFTWARE_MODE;
spi_init(SP14, &spi_init_struct);
spi_enable(SPI4, TRUE);

Wb SR I I R R BR A
void touch_scan(void)

{

uint16_t x, y;
if(gpio_input_data_bit_read(GPIOB, GPIO_PINS_11) == 0)/*Kill & 75 fuh #8 %/
{
touch_dev_struct.touch_read_xy(&touch_dev_struct.x_p[1], &touch_dev_struct.y p[1]); /* B fili 5y 414
Fr*/
x = (240 * touch_dev_struct.x_p[1]) / (Oxed0);
y = (320 * touch_dev_struct.y_p[1]) / (0xe60);

lcd_drawpoint(x, y, RED); /*7E filif s Al st BE AR 3 % FLR B LM 3R R BoR 40
lcd_drawpoint(x - 1, y, RED);
lcd_drawpoint(x + 1, y, RED);
lcd_drawpoint(x, y + 1, RED);
lcd_drawpoint(x, y - 1, RED);

B main FERISHIA
int main(void)

{

led_struct->lcd_init();/*LCD #14f k-t 55 XMC #1461k, GPIO ¥4k, HE LCD S5 E Y
point_color = GBLUE;
lcd_struct->lcd_clear(point_color);/*i& K 5 B n—2 R fii i GBLUE Bifa*/

touch_struct->init();/* il B U5 L —SP1 I8 {E 3 1 A GPIO #Ighfk/

while(1)
{
touch_struct->touch_scan();/* Kl il £, FisR AR, FHAEIZAER I I JUAS s B R 2t/
}
}
— c— - — — - — — —— v -
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