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Figure 2—-11.Bit Fields of Status Register 1 (ST1)
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13 12 11 10 9 8
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7 6 5 4 3 2 1 0
IDLESTAT | EALLOW LOOP SPA VMAP PAGEO DBGM INTM
R-0 R/W-0 R-0 R/W-0 R/W-1 R/W-0 R/W-1 R/W-1
VMAP Vector map bit. VMAP determines whether the CPU interrupt vectors (including the
Bit 3 reset vector) are mapped to the lowest or highest addresses in program memory:
0 CPU interrupt vectors are mapped to the bottom of program memory, addresses
00 00004—00 003F 4.
1 CPU interrupt vectors are mapped to the top of program memory, addresses

3F FFC016-3F FFFF1g.

On C28x designs, the VMAP signal is tied high internally, forcing the VMAP bit to be set
high on a reset.

This bit can be individually set and cleared by the SETC VMAP instruction and
CLRC VMAP instruction, respectively.



Hbu iy

0x00 0000

0x00 0040
0x00 0400

0x00 0800
0x00 0D00

0x00 OEOO
0x00 2000

0x00 5000

0x00 6000
0x00 7000

0x00 8000
0x00 9000
0x00 A000
0x00 BOOO
0x00 C000
0x00 D000
0x00 EOOO
0x00 FO0O0
0x01 0000

0x30 0000
0x33 FFF8
0x34 0000

0x38 0000
0x38 0400

0x38 0800

Ox3F 8000
Ox3F 9000
Ox3F A000

O0x3F BOOO
Ox3F C000

Ox3F EOO0O
Ox3F FFFC

Fr EAEfig s

Fr AT AT it A

H s == ] e St ]|

MO[E] & RAM (32 X 32D

MO SRAM(1k X16)

M1 SRAM(1k X16)

PFO

PIE = T

s R

PFO

RE

3=

HhEBIX IROF R 4K X16 CSO

PF3 DMA

PF1 1788

PF2

LO SRAM (4k X 16)

L1 SRAM (4k X 16)

L2 SRAM (4k X 16)

L3 SRAM (4k X 16)

L4 SRAM (4k X 16)

L5 SRAM (4k X 16)

L6 SRAM (4k X 16)

L7 SRAM (4k X 16)

B

PR

S ERX BR6HT B 1M X16 CS6

HhEBIX IR 7P B 1M X16 CS7

FLASH(256K X16)

1284 FERG

RE

T1 OTP(1k X 16)

FAF* OTP(1k X 16)

1RE

L0 SARAM(4k X 16)

L1 SARAM(4k X 16)

L2 SARAM(4k X 16)

L3 SARAM((4k X 16)

REE

Boot ROM(8k x 16)

BROM M EZFR-ROM (32 X 32)

R

0x00 4000
0x00 5000

0x10 0000
0x20 0000
0x30 0000

F26335 1) &% 17 i
P8 Hb bk S S m Y
,  H 2% 6] ik 2
— M.

KI5, 12 23 4
B 4% % MO SRAM M
0X000000 JF 45 % 15 —
B # 0X000400 £ 7,
A DA 5 H IX 52 1K+ 16
IR

MI  SRAM M
0X000400 JF 45 %% 15 —
B F] 0X000800 45 7,
R TR 16 K/

P& 52 Ah 0
1. 2. 3, Hrhahiin
1. 2. 3 VESH
Protected.



% 3-8. bt 0 A7 AR

B k-5 KN (x 16) i ) 271 (2)
A A A7 AR 0x00 0880-0x00 09FF 384 7 EALLOW {34
N 251 as ) 0x00 0A80-0x00 OADF 96 5% EALLOW {74
g2 oy 17 2% 0x00 OAE0-0x00 OAEF 16 7 EALLOW {34
ADC 7F{ras WS 0x00 0B00-0x00 OBOF 16 5% EALLOW {547
0 %f§ (DMA), 1 M%ff (CPU), HiE
XINTF %1723 0x00 0B20-0x00 OB3F 32 % EALLOW {547
CPU SEIF 2% 0, CPU 5EIf2: 1, CPU 5EN 2% 2 %F 0x00 0C00-0x00 OC3F 64 A5 EALLOW {54
P
PIE % {7a% 0x00 0CE0-0x00 OCFF 32 A5 EALLOW {54
PIE REFE 0x00 0D00-0x00 ODFF 256 % EALLOW {34
DMA 7173 0x00 1000-0x00 11FF 512 % EALLOW {54

(1) 7EWwi O H 37 f747 SCKF 16 LA 32 frijjA .

(2) WRFFEZE EALLOW ZR47[1, AA7E EALLOW 15 #HATHI B AANBER AT . EDIS 82 Z5M S A LABG 1L A% Bt CRY Bl R S A o 17

B, \
(3) AEAFAF A BRI % A (CSM) B




% 3-9. Shmi 1 w47 A%

B Hhuhk 35 K/ (x 16)
eCAN-A 77 {7 32 0x00 6000-0x00 61FF 512
eCAN-B 7717 2% 0x00 6200-0x00 63FF 512
ePWM1 + HRPWM1 2747 2% 0x00 6800-0x00 683F 64
ePWM2 + HRPWM2 %7 17 32 0x00 6840-0x00 687F 64
ePWM3 + HRPWM3 77 17 2% 0x00 6880-0x00 68BF 64
ePWM4 + HRPWM4 %7 17 32 0x00 68C0-0x00 68FF 64
ePWM5 + HRPWM5 %7 17 22 0x00 6900-0x00 693F 64
ePWM6 + HRPWM6 %7 17 2% 0x00 6940-0x00 697F 64
eCAP1 # {7 a3 0x00 6A00-0x00 6A1F 32
eCAP2 % {783 0x00 6A20-0x00 6A3F 32
eCAP3 % {7 a3 6x40 6A00-0x00 OA5F 32
eCAP4 {783 6x60 6A00-0x00 OA7F 32
eCAP5 77 {7 2% 6x80 6A00-0x00 OA9F 32
eCAP6 77 {73 0x00 6AA0-0x00 6ABF 32
eQEP1 #7473 0x00 6B00-0x00 6B3F 64
eQEP2 77 {7 3 0x00 6B40-0x00 6B7F 64
GPIO 77 {7 2% 0x00 6F80-0x00 6FFF 128




% 3-10. FhEi 2 FFAEER

B Hh k3t o (x 16)
ARG HIE 74 0x00 7010-0x00 702F 32
SPI-A %17 8% 0x00 7040-0x00 704F 16
SCI-A 771782 0x00 7050-0x00 705F 16
SR b T A A7 AR 0x00 7070-0x00 707F 16
ADC 771758 0x00 7100-0x00 711F 32
SCI-B %7782 0x00 7750-0x00 775F 16
SCI-C % {78 0x00 7770-0x00 777F 16
I2C-A #1785 0x00 7900-0x00 793F 64

£ 3-11. Jhi 3 P an

B bk 3 F (x 16)
McBSP-A %7 {7#5 (DMA) 0x5000 -0x503 F 64
McBSP-B #7172 (DMA) 0x5040 -0x507 F 64
ePWM1 + HRPWM1 (DMA)™) 0x5800 -0x583 F 64
ePWM2 + HRPWM2 (DMA) 0x5840 -0x587 F 64
ePWM3 + HRPWM3 (DMA) 0x5880-0x58BF 64
ePWM4 + HRPWM4 (DMA) 0x58C0-0x58FF 64
ePWM5 + HRPWM5 (DMA) 0x5900 -0x593 F 64
ePWM6 + HRPWM6 (DMA) 0x5940 -0x597 F 64

(1) EPWM #1 HRPWM $&Hea] LUk 5 i g 2] LA DMA Bd iy ia] i 7hsemi 3. ZMF|X A, MAPCNF #rfrgs (i 0x702E) fIf7
0 (MAPEPWM) AZ0HE1EE N 1. /72552 EALLOW 47, kil 0 if, ePWM F1 HRPWM bl i 21 4h s iwi 1.



2l Equibvalent
Dg ram Spac e}

High 64K

ec00 G0

000 T

000 S:000
0200 SN
Ox00 ADDD
0x00 BOOO
0x00 CO00
Oxie Enieie
RS
0x00 FODD
001 D0MD

Ox32 (oD
0x33 FFFB
Ox34 (00D
0x38 0080
038 0090
0x38 0400

0x38 0800
0x3F B0
0x3F SO0
0x3F A

Oee3F Bk

Peripheral Frame 3
[Protected)
DMA-Access e

Peripheral Frame 1 Reserded
(Protected)

Peripheral Frame 2
[Protected)

L0 SARAM (4K x 16, Secure Zone, Dual-Mapped)

L1 SARAM (4K x 16, Secure Inng]lmml-ﬂapped;

L2 SARAM (4K x 16, Secure I-nne-.il:l ual-Mapped)

L3 SARAM (4K x 16, Secure Zone, Funl—hlapped;l

Ld SARAM (4K x 16, DMMCJ‘!E‘EIDIE]

L5 SARAM (4K x 16, DMMG:}%&&IDIE]

L6 SARAM (4K x 16, nmm—:c*mme]

LT SARAM (4K x 15, DMHcc+alule]

Reserved

FLASH (128K x 16, Secure &)
128-bit Passwaord

XINTF Zone & (1M x 16, XZC56) (DMA-Accessible)
XINTF Zone 7 (1M x 16, XZCST) (DMA-Accessible)

Resared

ADC Calibration Data

Reserved

Uzer OTP (1K x 16, Secure Sonea)

Reserved

L0 SARAM (4K x 16, Secure Fone, Dual-Mapped)

L1 SARAM (4K x 16, Secure Zone, Dual-Mapped)

L2 SARAM (4K x 16, Secure Zone, Dual-Mapped)

L3 SARAM (4K x 16, Secure Zone, Dual-Mapped)

o0 Oeleied
020 Oeleed
O30 Oelee




Hbu iy

0x00 0000

0x00 0040
0x00 0400

0x00 0800
0x00 0D00

0x00 OEOO
0x00 2000

0x00 5000

0x00 6000
0x00 7000

0x00 8000
0x00 9000
0x00 A000
0x00 BOOO
0x00 C000
0x00 D000
0x00 EOOO
0x00 FO0O0
0x01 0000

0x30 0000
0x33 FFF8
0x34 0000

0x38 0000
0x38 0400

0x38 0800

Ox3F 8000
Ox3F 9000
Ox3F A000

O0x3F BOOO
Ox3F C000

Ox3F EOO0O
Ox3F FFFC

Fr EAEfig s

Fr AT AT it A

H s == ] e St ]|

MO[E] & RAM (32 X 32D

MO SRAM(1k X16)

M1 SRAM(1k X16)

PFO

PIE = T

s R

PFO

RE

3=

HhEBIX IROF R 4K X16 CSO

PF3 DMA

PF1 1788

PF2

LO SRAM (4k X 16)

L1 SRAM (4k X 16)

L2 SRAM (4k X 16)

L3 SRAM (4k X 16)

L4 SRAM (4k X 16)

L5 SRAM (4k X 16)

L6 SRAM (4k X 16)

L7 SRAM (4k X 16)

B

PR

S ERX BR6HT B 1M X16 CS6

HhEBIX IR 7P B 1M X16 CS7

FLASH(256K X16)

1284 FERG

RE

T1 OTP(1k X 16)

F )= OTP(1k X 16)

1RE

L0 SARAM(4k X 16)

L1 SARAM(4k X 16)

L2 SARAM(4k X 16)

L3 SARAM((4k X 16)

REE

Boot ROM(8k x 16)

BROM M EZFR-ROM (32 X 32)

R

0x00 4000
0x00 5000

0x10 0000
0x20 0000
0x30 0000

0X002000~
0X005000 5 £& & X ,
X B R B X 4 A Ak
P REX0, MIXHEH
] LU AR B X B AE
M, XA X R
X R, S X
A 53 A IR /N 6
X 57X,

R ok 2 LO-L7
[KJSRAM X, #4) 4K K
/N TR T A 256K 1)
FLASH %% [6] . H [H]
0X33FFF8-0X340000 L
128 fir. FH 2K R A7 CSM A%
Py, fR#FLASH,
LO-L7 . OTP = &) N 17
TR

T S& 2K ) OTP
208, FHAFI1K OTP =
E] 3 B2 2 TT FH ke I
151 FEEFF .




% 3-1. F28335, F28235 H [ 17/ (X [ ikt

ity

2 i A B 25 (A

0x30 0000-0x30 7FFF

FiX H (32K x 16)

0x30 8000-0x30 FFFF

X G (32K x 16)

0x31 0000-0x31 7FFF

E X F (32K x 16)

0x31 8000-0x31 FFFF

FiX E (32K x 16)

0x32 0000-0x32 7FFF

JIX D (32K x 16)

0x32 8000-0x32 FFFF

X C (32K x 16)

0x33 0000-0x33 7FFF

FilX B (32K x 16)

0x33 8000-0x33 FF7F

0x33 FF80-0x33 FFF5

0x33 FFF6-0x33 FFF7

0x33 FFF8-0x33 FFFF

FilX A (32K x 16)
H{EH
OS2 T, 4mfE % 0x0000
S5IFERNFENR
(FEF 5 A8 S FnEEIAL B
e i L)

(128 i) (AZEBENEF)




Hiy ik 7 [ Fr EAEfig s Fr b A7 it o

== a] T2 7 == 8]
0x00 0000
MOE] &= RAM (32 X 32)
0Ox00 0040
0%00 0400 MO SRAM(1k X16) s
0X00 0800 M1 SRAM(1k X16)
PFO
0x00 0D0O N
PIE i s % F k& L0-L3
mﬁ‘% ’;’ \Y AJA)
or SARAMZS [a], 3X A& N W
Ox00 2000 PFO . g
x 0x00 4000 e ol L1 (N W e
000 5000 1~Ee Y B XIROF /R 4K X16 CSO 000 5000 . ﬁﬁ E]’] e 25 i
X x ? T ) T IH
PF3 DMA —
El N > AT
0X00 6000 — e Wik A —FER, X
0x00 7000
> Mz \
0x00 8000 PF2 S SRAT (K TE *ﬂf—ﬁﬂ?ﬁﬁ%% °
0x00 9000 L1 SRAM E4k X 16; e
0x00 AO000 S = 4
0x00 BOOO 2 SRAM (jt x ig) T k& 8K [
0x00 C000 L4 SRAM (4k X 16) 23 ) >
0x00 D000 L5 SRAM (4k X 16) BOOT ROMZ ), JH o
0x00 E000 { ) X o
o ose | ez fFHiBoot. loader FifF
0x01 0000 ( ) 0Ox10 0000 N 2 o
e SHERDXCIROY SR 1M X16 CS6 0x20 0000 KRGV 5| FFEF
HhEBIX IR 7P B 1M X16 CS7
0x30 0000
0x30 0000
FLASH(256K X16)
0x33 FFF8 ooty #E
T
0x34 0000 e
0x38 0000
0x38 0400 T1 OTP(1k X 16)
0x38 0800 FIF @il x A8
Ox3F 8000 L
X L0 SARAM(4K X 16) ey
Ox3F 9000 L1 SARAM(4k X 16)
O0x3F A000 L2 SARAM(4k X 16)
Ox3F B00O L3 SARAM(4k X 16)
Ox3F C000 g
Ox3F EO0O Boot ROM(8K x 16)
Ox3F FFFC
BROM [ -ROM (32 X 32)




% 3-6. 5| FHNIEFF

Bk GPIO87/XA15 GPIO86/XA14 GPIO85/XA13 GPIO84/XA12 Pt (M
F 1 1 1 1 Bk e F TN 77
E 1 1 1 0 SCI-A boot
D 1 1 0 1 SPI-A 5| &
C 1 1 0 0 I2C-A 5| &
B 1 0 1 1 eCAN-A 3| §
A 1 0 1 0 McBSP-A 3| &
9 1 0 0 1 Bk F| XINTF x16
8 1 0 0 0 Bk F) XINTF x32
7 0 1 1 1 e 3 OTP
6 0 1 1 0 347 GPIO I/0 5| &
5 0 1 0 1 347 XINTF 5| &
4 0 1 0 0 Bk = SARAM
3 0 0 1 1 oy B 5 S B
2 0 0 1 0 Bh¥s B [N 17, Bkl ADC #
1 0 0 0 1 Bk¥: £ SARAM, Bkid ADC #if
0 0 0 0 0 Bk¥: % SCI, Bkitt ADC e

(1) FArA 4 4 GPIO 5| #A i _Efr s f 48

7E b I R T F28335 4 B 2R 16 Fh AN Al 4 JE A =, 1) DAIE it kb T

RIIGPI0O84-87 4 i

mETI

NZ16.2,




TMS320F 28335424 2% B 457 /.

1./ _FSRAM

SRAME[ BT FEHL L/ 5 A4, A A T XN HORAM, X HORAMZ
fE—SRAMAEA# F B A WETE ML IR k& 5 i
W2k, FF VNI R G R A7 it AT AL 7 ]

F28335 J7 N LA 34K* 1647 5L i B H vk 15 [n] BE A1 AT i #5 SRAM,
oy 103, 43mlaM0O. M1, LO-L7.

MOFIM1E SRAMM) K /N N1K* 1647, BB )E, HEFTEEH1E
MBI aa b, HEARIRET M BAEK . MOFIMLEL # AT DABR S 2]
P27 XA X



TMS320F 28335424 2% B 457 /.

1./ _FSRAM

LO-L7H:SRAME] K/ NAK* 1647, BEn] WLsst 252 7 25 (6], tn]
ML 55 2 B P =S TRy, H A LO-L3 & i) v o B 21 iy B AS ] 1) b ik == 18] 3 H.
2 R EFLASHR &0 0847, CLAaAA7E b mRE el s, #ifih
NE| 7



TMS320F 28335424 2% B 457 /.

2. BOOT ROM

BOOT ROM , mJPANMYfE 5] SFROM, FEHH TTIN G| SHEM~E
I, SZIIDSPHIBoot loaderZifg. MP/MC=0/}, DSP#;i% & Aflit
HAUR, CPUEEANL)G, 184 Bk ] 0X3FFCO0-0X3FFFBF [X 7] Y,
i 47Boot loaderfiF, 7E)n4:F28335/) 5| SfEF &= (165 ) hi4:
BN ARG W5 1.



TMS320F 28335424 2% B 457 /.

3. i _EFLASHAIOTP

F28335 )7 5 256K*1647 ik A ZUFLASH f7fifi &% 2K* 1647 — X 7]
IMAEOTPAEfE 2%, TA1%Z EFLASHA 4R . FLASHAE fi%
832K * 1647 Ji X 2 i, 7 AT AR I A AT o] — A sl DX AT #2 R
GmFE AL, THHERXAAE, H2&, AR P—A X _ EHATRE
JPRIEBR IR T R X o HEER — TR
> ANPGRS L E B
> ARRE 2 AR
> (RDhFERI
> AR HE CPUS 1 52 5545 5]
> FLASHZK 2R R % 4 3 42 ARAS PR AT 2850 %



TMS320F 28335424 2% B 457 /.

3. /i EFLASHFIOTP
F28335 J7 W FLASH/ - fitg &5 1) 70 B B DL L3251
283351 OTP A7 fifi #is th /& St — Wby B FE Fr AR A7t s 25 1), BE
A LU AR i S AT OV P A2 i #5 . S FLASHAZ (i 28 AN [F] 1) 2
ERBEASE IR, BRI,
FLASHHIOTPAEfi #% B DhFEA A LU 354
@O H)H B HERRES
@ EHRE
® BWERE



TMS320F 28335424 2% B 457 /.

3. /i EFLASHFIOTP

FLASHAIOTPAZAifi 2% I DhFER XA LA T 3
1) 5 sk HEARIR A
O EAJG, FLASH 50TPAT-HERIRZS, CPUfEFLASHFIOTPAY
fi st Bl S DX A 5 B AR A A AR AS 22, AABERRAR A58 4% IR
&, PR RNEEIRE .
2) 2R
RS DB LU RRIR S K, 75 B0 0 I [R5k 3 28 0 IR A4 Bl
R

DL ER IR ot firh, CPUBZHEIRS:, — HARSHE e
i, CPURJVI IR B IR .



TMS320F 28335424 2% B 457 /.

3. i LFLASHFIOTP

FLASHFIOTPA7fi % B ThFEAL A UL T 354
3) TEHUEIRE T, CPUTEFLASHY OTPIIA7fif s Wb 2% [a] P 13 LU
1] 52 Z|FBANKWAIT 2 /7 23 FIFOTPWAIT %7 /7 28 45 il

TR, MARDIFER U ¥ 2] 5 D FERE 20, ZEm 2 2,
18 i ZE B A] DU FLASH B2 % Ab 7E F20E B BOEIRAS o 78 2 i) A TH]
CPU#R 2 H sh & ¢ BRI ZERT 58 A 1k

[ R 1) 2 FH %2 FSTDBWAIT #5 i], 2 FH 2¥50% % FACTIVEWAIT
A A



Figure 1. Flash Power Mode State Diagram
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Figure 5. Flash Power Register (FPWR)

Reserved PWR

R-0 R/W-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 3. Flash Power Register (FPWR) Field Descriptions

Bit Field Value Description (" @
15-2 | Reserved
1-0 PWR Flash Power Mode Bits. Writing to these bits changes the current power mode of the flash bank
and pump. See section Section 2 for more information on changing the flash bank power mode.
00 Pump and bank sleep (lowest power)
01 Pump and bank standby
10 Reserved (no effect)
11 Pump and bank active (highest power)

" This register is EALLOW protected. See Section 7.2 for more information.
@ This register is protected by the Code Security Module (CSM). See Section 4 for more information.




Figure 7. Flash Standby Wait Register (FSTDBYWAIT)
15 9 8

Reserved | STDBYWAIT

R-0 R/W-0x1FF
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 5. Flash Standby Wait Register (FSTDBYWAIT) Field Descriptions

Bit Field Value Description " @
15-9 | Reserved 0 Reserved
8-0 STDBYWAIT This register should be left in its default state.

Bank and Pump Sleep To Standby Wait Count.
111111111 | 511 SYSCLKOUT cycles (default)

M This register is EALLOW protected. See Section 7.2 for more information.
@ This register is protected by the Code Security Module (CSM). See Section 4 for more information.



Figure 8. Flash Standby to Active Wait Counter Register (FACTIVEWAIT)
T g 8 0

Resarved | ACTIVEWAIT

R-0 RAN-Dx1FF
LEGEMI: RAW = ReadiWrite; H = Read only; -n = value after ressat

Table 6. Flash Standby to Active Wait Counter Register (FACTIVEWAIT) Field Descriptions

Bits Field Value Description ™
158 | Resarved 1] Resarved
B-0 | ACTIVEWAIT This register should be left in its default state.

Bank and Pump Standby To Active Wait Count
111111111 | 511 SYSCLKOUT cydes (default)

" This register is EALLOW protecied. See Saction 7_2 for more information.
#  This register is protected by the Code Security Module (CSM). See Section 4 for more information.



Figure 9. Flash Wait-State Register (FBANKWAIT)
15 12 11 8 7 4 3 0

Reserved | PAGEWAIT | Reserved | RANDWAIT

R-0 R/W-0xF R-0 R/W-0xF
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 7. Flash Wait-State Register (FBANKWAIT) Field Descriptions

Bits Field Value Description (V @ @)
15-12 | Reserved Reserved
11-8 | PAGEWAIT Flash Paged Read Wait States. These register bits specify the number of wait states for a paged

read operation in CPU clock cycles (0..15 SYSCLKOUT cycles) to the flash bank. See Section 2.1 for
more information.

See the device-specific data manual for the minimum time required for a PAGED flash access.

You must set RANDWAIT to a value greater than or equal to the PAGEWAIT setting. No hardware is
provided to detect a PAGEWAIT value that is greater then RANDWAIT.

0000 lllegal value. PAGEWAIT must be set greater then 0.
0001 One wait state per paged flash access or a total of two SYSCLKOUT cycles per access.
0010 Two wait states per paged flash access or a total of three SYSCLKOUT cycles per access.

0011 Three wait states per paged flash access or a total of four SYSCLKOUT cycles per access.

1111 15 wait states per paged flash access or a total of 16 SYSCLKOUT cycles per access. (default)

7-4 | Reserved Reserved

3-0 | RANDWAIT Flash Random Read Wait States. These register bits specify the number of wait states for a random
read operation in CPU clock cycles (1..15 SYSCLKOUT cycles) to the flash bank. See Section 2.1 for
more information.

See the device-specific data manual for the minimum time required for a RANDOM flash access.

RANDWAIT must be set greater than 0. That is, at least 1 random wait state must be used. In
addition, you must set RANDWAIT to a value greater than or equal to the PAGEWAIT setting. The
device will not detect and correct a PAGEWAIT value that is greater then RANDWAIT.

0000 lllegal value. RANDWAIT must be set greater then 0.
0001 One wait state per random flash access or a total of two SYSCLKOUT cycles per access.
0010 Two wait states per random flash access or a total of three SYSCLKOUT cycles per access.

0011 Three wait states per random flash access or a total of four SYSCLKOUT cycles per access.
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Figure 10. OTP Wait-State Register (FOTPWAIT)
15 5 4 0

Reserved | OTPWAIT
R-0 R/W-0x1F
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 8. OTP Wait-State Register (FOTPWAIT) Field Descriptions

Bit(s) Field Value Description (1 (2 @)
15-5 | Reserved 0 Reserved
4-0 | OTPWAIT OTP Read Wait States. These register bits specify the number of wait states for a read operation in

CPU clock cycles (1..31 SYSCLKOUT cycles) to the OTP. See CPU Read Or Fetch Access From
flash/OTP section for details. There is no PAGE mode in the OTP.

OTPWAIT must be set greater than 0. That is, a minimum of 1 wait state must be used. See the
device-specific data manual for the minimum time required for an OTP access.

00000 | llegal value. OTPWAIT must be set to 1 or greater.

00001 | One wait state will be used each OTP access for a total of two SYSCLKOUT cycles per access.
00010 | Two wait states will be used for each OTP access for a total of three SYSCLKOUT cycles per access.
00011 | Three wait states will be used for each OTP access for a total of four SYSCLKOUT cycles per access.

11111 | 31 wait states will be used for an OTP access for a total of 32 SYSCLKOUT cycles per access.

) This register is EALLOW protected. See Section 7.2 for more information.
@) This register is protected by the Code Security Module (CSM). See Section 4 for more information.
) When writing to this register, follow the procedure described in Section 2.4.
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Figure 9. Flash Wait-State Register (FBANKWAIT)
15 12 11 8 7 4 3 0

Reserved | PAGEWAIT | Reserved | RANDWAIT

R-0 R/W-0xF R-0 R/W-0xF
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 7. Flash Wait-State Register (FBANKWAIT) Field Descriptions

Bits Field Value Description (V @ @)
15-12 | Reserved Reserved
11-8 | PAGEWAIT Flash Paged Read Wait States. These register bits specify the number of wait states for a paged

read operation in CPU clock cycles (0..15 SYSCLKOUT cycles) to the flash bank. See Section 2.1 for
more information.

See the device-specific data manual for the minimum time required for a PAGED flash access.

You must set RANDWAIT to a value greater than or equal to the PAGEWAIT setting. No hardware is
provided to detect a PAGEWAIT value that is greater then RANDWAIT.

0000 lllegal value. PAGEWAIT must be set greater then 0.
0001 One wait state per paged flash access or a total of two SYSCLKOUT cycles per access.
0010 Two wait states per paged flash access or a total of three SYSCLKOUT cycles per access.

0011 Three wait states per paged flash access or a total of four SYSCLKOUT cycles per access.

1111 15 wait states per paged flash access or a total of 16 SYSCLKOUT cycles per access. (default)

7-4 | Reserved Reserved

3-0 | RANDWAIT Flash Random Read Wait States. These register bits specify the number of wait states for a random
read operation in CPU clock cycles (1..15 SYSCLKOUT cycles) to the flash bank. See Section 2.1 for
more information.

See the device-specific data manual for the minimum time required for a RANDOM flash access.

RANDWAIT must be set greater than 0. That is, at least 1 random wait state must be used. In
addition, you must set RANDWAIT to a value greater than or equal to the PAGEWAIT setting. The
device will not detect and correct a PAGEWAIT value that is greater then RANDWAIT.

0000 lllegal value. RANDWAIT must be set greater then 0.
0001 One wait state per random flash access or a total of two SYSCLKOUT cycles per access.
0010 Two wait states per random flash access or a total of three SYSCLKOUT cycles per access.

0011 Three wait states per random flash access or a total of four SYSCLKOUT cycles per access.
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Table 1. Flash/OTP Configuration Registers

Name (1 @ Address Size (x16) Description Bit Description
FOPT 0x0A80 1 Flash Option Register Figure 4
Reserved Ox0A81 1 Reserved

FPWR 0x0A82 1 Flash Power Modes Register Figure 5
FSTATUS 0x0A83 1 Status Register Figure 6
FSTDBYWAIT @ 0x0A84 1 Flash Sleep To Standby Wait Register Figure 7
FACTIVEWAIT @ 0x0A85 1 Flash Standby To Active Wait Register Figure 8
FBANKWAIT 0x0A86 1 Flash Read Access Wait State Register Figure 9
FOTPWAIT 0x0A87 1 OTP Read Access Wait State Register Figure 10

(1
(2)
(3)

These registers are EALLOW protected. See Section 7.2 for information.
These registers are protected by the Code Security Module (CSM). See Section 4 for more information.
These registers should be left in their default state.
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Figure 4. Flash Options Register (FOPT)

1 0
Reserved ENPIPE
R-0 R/W-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 2. Flash Options Register (FOPT) Field Descriptions

Bit

Field

Value

Description (" @ &)

15-1

Reserved

ENPIPE

Enable Flash Pipeline Mode Bit. Flash pipeline mode is active when this bit is set. The pipeline

mode improves performance of instruction fetches by pre-fetching instructions. See Section 2.2 for
more information.

When pipeline mode is enabled, the flash wait states (paged and random) must be greater than
zero.

On flash devices, ENPIPE affects fetches from flash and OTP.
Flash Pipeline mode is not active. (default)
Flash Pipeline mode is active.

0]
()
(3)

This register is EALLOW protected. See Section 7.2 for more information.
This register is protected by the Code Security Module (CSM). See Section 4 for more information.
When writing to this register, follow the procedure described in Section 2.4.
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Figure 12. Password Match Flow (PMF)
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Figure 1. External Interface Block Diagram
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Table 13. XINTF Signal Descriptions

Name Type Description
XD(31:0) l/0/Z Bidirectional 32-bit data bus. In 16-bit mode only XD(15:0) are used.
XA(31:1) 0/Z Address bus. The address is placed on the bus on the rising edge of XCLKOUT and

held on the bus until the next access.
Specific devices may not have all 32 address lines. See the data sheet for a specific
device.

XA0/ XWE1 O/Z In 16-bit data mode (see ), this signal is the least significant address line (XAQ).
In 32-bit data mode, this signal is the active low write strobe XWE1. XWE1 is used,
along with XWEQ, for 32-bit bus operation as shown in Section 2.7.

XCLKOUT 0/Z Single output clock derived from the XTIMCLK to be used for on-chip and off-chip
wait-state generation and as a general-purpose clock source. XCLKOUT is either the
same frequency or % the frequency of XTIMCLK, as defined by the CLKMODE bit in
the XINTCNF2 register. At reset
XCLKOUT = XTIMCLK/2
XTIMCLK = SYSCLKOUT/2

XWEDO o/Z Active low write strobe. In 16-bit mode, this signal is driven low on all bus modes
and data size types. In 32-bit mode, it is driven as shown in Figure 5. The write
strobe waveform is specified, per zone basis, by the Lead, Active, Trail periods in
the XTIMINGx registers.




XRD O/Z

XR/W O/Z

XREADY I

XHOLDA O/Z

Active low read strobe. This signal is driven low on all bus modes and data size
types. The read strobe waveform is specified, per zone basis, by the Lead, Active,
Trail periods in the XTIMINGX registers.

Note: The XRD and XWED signals are mutually exclusive.

Read-not-write control. When high, this signal indicates a read cycle is active, when
low, it indicates a write cycle is active. This signal is normally held high. The XR/W
signal performs similar functions to the XRD and XWED signals. Generally, users opt
to use XWEO and XWET because they are cleaner and easier to use.

Zone chip-selects. These signals are active when an access to the addressed zone
is performed.

Indicates peripheral is READY to complete the access when asserted to 1. For each
XINTF zone, this can be configured to be a synchronous or an asynchronous input.
In synchronous mode, the XINTF interface block requires XREADY to be valid one
XTIMCLK clock cycle before the end of the active period. In asynchronous mode,
The XINTF interface block samples XREADY three XTIMCLK clock cycles before
the end of the active period. XREADY is sampled at the XTIMCLK rate independent
of the XCLKOUT mode.

This signal, when active low, requests the XINTF to release the external bus (place
all busses and strobes into high-impedance state). The XINTF releases the bus
when any current access is complete and there are no pending accesses on the
XINTF. This signal is an asynchronous input and is synchronized by XTIMCLK.

This signal is driven active low, when the XINTF has granted an XHOLD request. All
XINTF busses and strobe signals will be in a high-impedance state. This signal is
released when the XHOLD signal is released. External devices should only drive the
external bus when this signal is active low.
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Figure 2. Access Flow Diagram
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Figure 3. Relationship Between XTIMCLK and SYSCLKOUT
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Figure 11. XTIMCLK and XCLKOUT Mode Waveforms
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Figure 14. Generic Write Cycle (XTIMCLK = SYSCLKOUT mode)
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Figure 4. Typical 16-bit Data Bus XINTF Connections
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Figure 5. Typical 32-bit Data Bus XINTF Connections
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Table 7. XINTF Configuration and Control Register Mapping

Name Address Size (x16) Description ("

XTIMINGO 0x0000-0B20 2 XINTF Timing Register, Zone 0
XTIMING6®? 0x0000-0B2C 2 XINTF Timing Register, Zone 6
XTIMING7 0x0000-0B2E 2 XINTF Timing Register, Zone 7
XINTCNF2® 0x0000-0B34 2 XINTF Configuration Register
XBANK 0x0000-0B38 1 XINTF Bank Control Register
XREVISION 0x0000-0B3A 1 XINTF Revision Register
XRESET 0x0000 083D 1 XINTF Reset Register

(1M
(2)
3)

All XINTF registers are EALLOW protected.

XTIMING1 - XTIMINGS are reserved for future expansion and are not currently used.

XINTCNF1 is reserved and not currently used.



Figure 6. XTIMINGO0/6/7 Register

31 22 21 18 17 16
| Reserved | XoTIMING | Reserved | XSIZE |
R-0 R/W-1 R-0 R/W-1
15 14 13 12 11 9 8
| READYMODE | USEREADY | XRDLEAD | XRDACTIVE | XRDTRAIL |
R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
7 6 5 2 1 0
| XRDTRAIL | XWRLEAD | XWRACTIVE XWRTRAIL |
R/W-1 R/W-1 R/W-1

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset



Table 8. XTIMINGO/6/7 Register Field Descriptions

Bit Field Value |Description (!
31:23 | Reserved 0
22 X2TIMING This bit specifies the scaling factor of the XRDLEAD, XRDACTIVE, XRDTRAIL, XWRLEAD,
XWRACTIVE, and XWRTRAIL values for the zone.
0 The values are scaled 1:1
1 The values are scaled 2:1 (doubled). This the default mode of operation on power up and reset.
21:18 | Reserved 0
17:16 | XSIZE These two bits must always be written to as either 0, 1 (32-bit data bus) or 1, 1 (16-bit data
bus). Any other combination is reserved and will result in incorrect XINTF behavior.
00 Reserved - results in incorrect XINTF behavior
01 32-bit interface. In this mode the zone will use all 32 data lines. The XAO/WET signal will behave
as WE1 as described in Section 2.7 .
10 Reserved - results in incorrect XINTF behavior
11 16-bit interface. In this mode the zone will only use 16 data lines. The XAO/WET signal will
behave as XAOQ. (default at reset)
15 READYMODE Sets the XREADY input sampling for the zone as synchronous or asynchronous. This bit is
ignored if XREADY is not sampled (USEREADY = 0).
0 XREADY input is synchronous for the zone.
XREADY input is asynchronous for the zone. (default at reset)
14 USEREADY Determines if accesses to the zone will sample or ignore the XREADY input signal.
0 The XREADY signal is ignored when accesses are made to the zone.
1 The XREADY signal can further extend the active portion of an access to the zone past the

minimum defined by the XRDACTIVE and XWRACTIVE fields.




13:12 | XRDLEAD Two-bit field that defines the read cycle lead wait state period, in XTIMCLK cycles. If the
X2TIMING bit is set, then the number of wait states are doubled.

See Section 4 for minimum requirements in different modes.
X2TIMING | Read Lead Period

00 X Invalid
01 0 1 XTIMCLK cycle

1 2 XTIMCLK cycles
10 0 2 XTIMCLK cycles

1 4 XTIMCLK cycles
11 0 3 XTIMCLK cycles

1 6 XTIMCLK cycles (default)

11:9 XRDACTIVE Three-bit field that defines the read cycle active wait state period, in XTIMCLK cycles. The
active period is by default 1 XTIMCLK cycle. Therefore, the total active period is (1 +
XWRACTIVE) XTIMCLK cycles. If the X2TIMING bit is set, then the number of wait states are
gz:blse:c-tion 4 for minimum requirements in different modes.

X2TIMING Read Active Period Waitstates

000 0 0
001 0 1 XTIMCLK cycle

1 2 XTIMCLK cycles
010 0 2 XTIMCLK cycles

1 4 XTIMCLK cycles
011 0 3 XTIMCLK cycles

1 6 XTIMCLK cycles
100 0 4 XTIMCLK cycles

1 8 XTIMCLK cycles
101 0 5 XTIMCLK cycles

1 10 XTIMCLK cycles
110 0 6 XTIMCLK cycles

1 12 XTIMCLK cycles
111 0 7 XTIMCLK cycles




8:7 XRDTRAIL Two-bit field that defines the read cycle trail wait state period, in XTIMCLK cycles. If the
X2TIMING bit is set, then the number of wait states are doubled.
See Section 4 for minimum requirements in different modes.
X2TIMING | Read Trail Period
00 0 0
01 0 1 XTIMCLK cycle
1 2 XTIMCLK cycles
10 0 2 XTIMCLK cycles
1 4 XTIMCLK cycles
11 0 3 XTIMCLK cycles
1 6 XTIMCLK cycles (default)
6:5 XWRLEAD Two-bit field that defines the write cycle lead wait state period, in XTIMCLK cycles. If the
X2TIMING bit is set, then the number of wait states are doubled.
See Section 4 for minimum requirements in different modes.
X2TIMING | Write Lead Period
00 0 0
01 0 1 XTIMCLK cycle
1 2 XTIMCLK cycles
10 0 2 XTIMCLK cycles
1 4 XTIMCLK cycles
11 0 3 XTIMCLK cycles
1 6 XTIMCLK cycles (default)




4:2

XWRACTIVE

Three-bit field that defines the write cycle active wait state period, in XTIMCLK cycles. The
active period is by default 1 XTIMCLK cycle. Therefore, the total active period is (1 +

XWRACTIVE) XTIMCLK cycles. If the X2TIMING bit is set, then the number of wait states are

doubled.

See Section 4 for minimum requirements in different modes.

X2TIMING | Write Active Period Waitstates
000 0 0
001 0 1 XTIMCLK cycle
1 2 XTIMCLK cycles
010 0 2 XTIMCLK cycles
1 4 XTIMCLK cycles
011 0 3 XTIMCLK cycles
1 6 XTIMCLK cycles
100 0 4 XTIMCLK cycles
1 8 XTIMCLK cycles
101 0 5 XTIMCLK cycles
1 10 XTIMCLK cycles
110 0 6 XTIMCLK cycles
1 12 XTIMCLK cycles
111 0 7 XTIMCLK cycles
1 14 XTIMCLK cycles (default)




1:0

XWRTRAIL

Two-bit field that defines the write cycle trail wait state period, in XTIMCLK cycles. If the
X2TIMING bit is set, then the number of wait states are doubled.
See Section 4 for minimum requirements in different modes.

X2TIMING | Write Trail Period

00 X
01 0 1 XTIMCLK cycle

1 2 XTIMCLK cycles
10 0 2 XTIMCLK cycles

1 4 XTIMCLK cycles
11 0 3 XTIMCLK cycles

1 6 XTIMCLK cycles (default)




Figure 7. XINTF Configuration Register (XINTCNF2)

31 19 18 16
| Reserved | XTIMCLK |
R-0 R/W-1
15 12 11 10 9 8
| Reserved | HOLDAS | HOLDS | HOLD | Reserved |
R-0 R~ R-y R-0 R-1
7 6 5 4 3 2 1 0
| WLEVEL Reserved Reserved | CLKOFF | CLKMODE | WRBUFF |
R-0 R-0 R-1 R/W-0 R/W-1 R/W-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset/ x = XHOLDA output; y = XHOLD input
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Figure 8. XBANK Register
6 5 3 2 0

Reserved | BCYC BANK

R-0 Riw-1 R/W-1

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 10. XBANK Register Field Descriptions

Bit | Field Value | Description ("
15:6 | Reserved
5:3 BCYC These bits specify the number of XTIMCLK cycles to add between any consecutive access that
crosses into or out of the specified zone, be it a read or write, program or data space. The number
of XTIMCLK cycles can be 0 to 7.
On a reset (XRS), the value defaults to 7 XTIMCLK cycles (14 SYSCLKOUT cycles).
000 |Ocycle
001 1 XTIMCLK cycle
010 | 2 XTIMCLK cycles
011 3 XTIMCLK cycles
100 |4 XTIMCLK cycles
101 5 XTIMCLK cycles
110 | 6 XTIMCLK cycles
111 7 XTIMCLK cycles (default)
2:0 BANK These bits specify the XINTF zone for which bank switching is enabled, ZONE 0 to ZONE 7. At
reset, XINTF Zone 7 is selected.
000 |ZoneO
001 Reserved
010 Reserved
011 Reserved
100 Reserved
101 Reserved
110 | Zone 6
111 Zone 7 (selected at reset by default)
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Figure 10. XRESET Register

1 0
Reserved XHARD
RESET
R-0 R/W-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 12. XRESET Register Field Descriptions

Bit | Field Value | Description ("
31 Reserved
30 XHARDRESET A hard reset may be used in cases where the CPU detects the XREADY signal is stuck low
during a DMA transfer.
0 Writing a 0 has no effect. This bit always reads back a 0.

Force an XINTF hard reset. The XTIMING, XBANK, and XINTCNF2 registers will return to their
default state and all XINTF signals will go to their inactive state. Any pending access will be lost
including data in the write buffer. Any stall condition to DMA will be released.

M This register is EALLOW protected.
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