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ARM History

B Acorn Computer Group developed world’s first RISC
processor in 1985

B Roger Wilson and Steve Furber were the principle developers

B ARM (Advanced RISC Machines) was a spin out from Acorn
In 1990 with goal of defining a new microprocessor standard
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ARM History

B ARM delivered ARMG6 in 1991
» Introduced 32 bit addressing support
» New instruction for program status registers
» Variant used in Apple Newton PDA

B By 1996 ARM7 was being widely used
» Microsoft started port of WinCE to ARM
» Added multimedia extensions

B Exponential growth from then on...
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ARMRYA FEITFE

Architecture
v4/vaT

Architecture v7
v7-A (application)
e.g., Cortex-A8
v7-R (real-time)
e.g., Cortex-R4

v7-M (microcontroller)
e.g., Cortex-M3

Architecture v6

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

' I ARM1136, 1176,
: : 1156T-2
|

| |
| |
| |
| |
| |
| |
| |
| |

Architecture
v5/v5E

Architecture v6-M

=

ARM926, 946,
ARM7TDMI, Intel XScale
Examples 920T,

Cortex-M0,

Intel St ARM
ntel Strong Cortex-M1 (FPGA)

—_——— — — — ] — e — — =

The Evolution of ARM Processor Architecture.

ARM~ZE) RHCPULH, RAHEEIPHFRNEE, F344
ERHAE A TEKHCPU, REFXANES, BRETAESS
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ARMAL 28 25 44 4~ 2K

B ZEfRENRZAS ( Architecture )

* Processor Family

» ARM v4T

> — ARMY/
> — ARM9

> ARM V5TE .
\

— ARM10

» ARM v6
» ARM Cortex (v7)

— ARM11
» — ARM Cortex

-« BN R
— DL AbEAR

» Application Processor

— SER I EES

 Real-time Controller

— Pl

* Micro-controller

¥4E: MMU, Cache
BPNE. REteE. IR

¥#E: MPU, Cache
SER N . SRR, BARIhEE

¥4E: no sub-memory system

— R PERE BRI RIRTIE




ARM and StrongARM

B Intel gained certain IP from ARM as part of lawsuit settlement
and modified ARM architecture branding it as StrongARM

B StrongARM name was changed to XScale
» Processor SA1000, SA1100

B XScale is close to ARMVS5 iInstruction set
B XScale division of Intel was sold to Marvel Inc. in 2006

SA-

& © DEC 1995 DC1035 §
g 102215 A9743 §

»
jFESC Microprocessor and Lab., Spring 2010 @ CBNU



Roadmap of ARM V4/VV5/V6

ARM11 Micro-ArchiteCtu;./ v6 / Jazelle

ARML026EJ-S vbTEJ / Jazelle

ARM926EJ-S

ARM1020E v5TE

ARM7EJ-S
ARMO946E-S
ARM966E-S

v4T




ARM V4

m ARMV4ZE HEIZ B 2R, 28 F32-bitith
HtZS 18] A9 32-hitiE S £E, ARMV4B§>T§}—;ARMVB

AU <SIMNAT R T

+ 2 ¥FhalfwordB97FEYR
+3z¥5byteflIhalfwordiIF S RiE
+»ZFFThumbig$

IR ThumbFINormalIKSHIEIRIES
+iH—SHIIBTH T 25l Undefined RERIES
+ XJLABIRY26bitsiP REGHERICPUA BIRE




ARMvAT

lARMv4Ti7J[I716 bit Thumb #
FEEZRIEARS (HBR9F-32-bit

{551

/ S
SmiFEsEe

15, AE
ARGVt

B ThumbfE4bk1E
<K=

ARMIE

SESAKRIIFAL T)BZE__I-L)\’&E'?%FE

2= EROPE(N

L\[{,—I—I—/

BET R Z35%LA )3

DI+E

R
et

=17, FAPSRF16{iIThumbig

Do

5L Xt

HRFr32-bit

PR R /IrMERT32(AL
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ARM V5TE

m 1999 HARMVSTEE J*%ETThumbmt% obEley
Thumb A RIEMNM T — NFHESEB XEHT
Thumb/ARMBE{EFE Jﬁl%ﬁgj]$ﬂltbé&75@a
ARMS ThumbfIF& | L,Liizﬁiﬂ— SIS EFNME
ﬁb

m FEARM ISA LT ET1EEAIDSP 15855

IHBAYDSPIE S BIE X IFIBAEAN ( saturated
arithmetic ) , FBEET¥JAudio DSPNFRIES 7 70%
gE, 'B'¥ BERETE _EI’JCDUJ:H DSP&E




ARMVSTEJ

B 200043

DSz lavaliliEiy AR,

B JazelledsiANEL (RN E

UT8{ERYE

cgeEb \TSO%EJ
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ERIIVMIE
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ELHARMVSTE) |, 10077 Jazelled
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ARMv6

B 2001EREHARMYG , EEIFSZ A EM T SOHIUN
FEA. E*‘%*UE%DMZ%&&%%U%%

B SIMDY EfF18T KRYEGMN FA0VideoF]Audio
codecHUMREIR = 1413,

B Thumb-2fJTrustZone ARt FAFARMVGEH,
ARI\/Iv6%—/|\§Ef)”u%2002£—§TELJEI’J
ARM1136J(F)-STMAMEEE |, 2003F X HEH
¥ ARM1156T2(F)-S F1ARM1176JZ(F)-S4-1E 28,




ARMv /7

B ARMV7EN T 3 ANEIRILLIEESECE ( processor
profiles ) :
> Profile ARHIREZ., EFEIMAFRIOSFIMERY
> Profile REZFTRISERTRFRY
> Profile MEZ§TRI{ERk 4 B RIE(CRIGUZ HIRERY.

B fF5ARMV7 profilesSEIL Thumb-253K |, [EIRIIAE
FE T NEONTM; S'Z7I<EI’JJT RIREDSPHNZHEIRN RS
ui$400% ! 1 A ,"L_'ij:—.r )\I P |\_1th
ﬁ)FEIIE’?SUZL)\&%?}EHA)\‘E} SN PRV




%7 A8 AL J* S PE BB 4 B
=Z8RK
ARM7 ARM7TDMI ARM7TDMI-S ’
’ ’ MEE: 0.9MIPS/MHz, =T :A 5 130MIPs
/ )
4 7| ARM720T, ARMT7EJ (Dhrystone2.1)
P 8 . v 1
ARMO20T, ARM922T PE Y : 1.IMIPS/MHz, '_r:isoo MIPS
4 7| (Dhrystone 2.1), #-32-bit AMBA bus
B, LFHFEMMU
ABRNK, ZFEFDSPI4.
ARMO9E ARMB26EJ-S, RM946E-S, MEE: 1.1MIPS/MHz, +T3iX300 MIPS
ARMO966E-S, ARM96SE-S, v .
4 7| (Dhrystone 2.1), &M AHB, k4%
: ARMO996HS
(soft IP)
6L AK X IF 4 XM (branch
prediction) , X 3FDSP#54-.
ARMI10 ARM1020E, ARM1022E MAE: 1.35 MIPS/MHz, ik
% 7 ARM1026EJ-S 430+ Dhrystone 2.1 MIPS, , Tit %

HHMeuis 8k, ReMedLKiEo,
- \ X

—
ra




%7 H8RL JE le XL s R
8L KL (OZARMILLS6T2(F)-S), %3 #§load-
storefrarithmeticiiR £k, X#FH XA FL =
ARM11MPCore, #% (Return Stack) . &KX #ARMV6 $54-%,
ARMI11 ARM1136J(F)-S, X ¥DSP,
4 7| ARM1156T2(F)-S, SIMD (Single Instruction Multiple Data) ¥ &,
ARM1176JZ(F)-S X FHARM TrustZone . Thumb-24Zs# K. 740
Dhrystone 2.1 MIPS, {&Zh#£0.6mW/MHz
(0.13pm, 1.2V)
Cortex-A% 3|: @& f T E HOSH= 5L A 4 & A
472 2% (applications processors) , X &FARM,
Cortex Cortex-A8, Thumb and Thumb-24§4-%.
4 3| Cortex-M3, Cortex-R% %: & @A K 5L B4R A HA X
x Cortex-R4 A%, LHFHARM, Thumb,FeThumb-2 $54-%.

Cortex-M & % : & & BN XA HR B9 A
Xa®EE, RIEFThumb-234%£




ARM Design Philosophy

B ARM core uses RISC architecture
» Reduced instruction set
» Load store architecture
» Large number of general purpose registers
» Parallel executions with pipelines

B But some differences from RISC
» Enhanced instructions for
 Thumb mode
« DSP instructions
 Conditional execution instruction
32 bit barrel shifter

/ FESC Microprocessor and Lab., Spring 2010 @ CBNU



Cortex-M3/4 h 4% & & & & A FA& A A, J % ik EEEEEEEEEEs

P o & f6 2 —

Thumb¥]

Cortex-M3/4 4 312 & % Al 4. Thumb2 1§ 469 # 1T & =
K, $BINEAI24EE5HEGARMAZRS EA8 o o e
15 A2 164% 69 X, 55 6 4% & & . ARM Cortex-M3/44 32 8 - | =
A4 A% > i1HGARMCPU, #ail# 433K, 4
A4 THBGIEZEHITHLAFO0K, $154% E——— —
BALH, XAE AR E |

Cortex-M3/4 % Bl TARM V7% 24y, BB 5 &
A 3B ikKE, PHERRKARI2AN a4t A, ©
LRAEHG G HZEREZONHG AN A LA |
1.25DMIPS /MHZ ¢ 44 4 #20.19mW/MHZ 4§ % 4.0 q°

»
»
FESC
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Cortex-M3/4AN1%: e 1HZER

Cortex-M3/4 RN AEZKXFEhEH, I8
AFadf 3f 2AE A — R K.

5 Cortex-M3/4XRF], ARM7 % 7| &3 F4%
A 2482 (Von Neumann) Z2AH), $84-Fadk
EFEERAEFTERABGMHE.

& F 384 Fadk 38 T AN A4E B+ B BT 32 3K,
FivAh Cortex-M3/4 4 ¥ Bt % N4 F4T0
7, AeteT MRS HIATIRE.




Cortex-M3/4W#%: FHRA

Name

RO

R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13 (MSP)

General-purpose register
General-purpose register
General-purpose register
General-purpose register
General-purpose register
General-purpose register
General-purpose register
General-purpose register
General-purpose register
General-purpose register
General-purpose register
General-purpose register

General-purpose register

Functions (and banked registers)

Ty

AN

Low registers

> High registers

S

|| R13(PSP) | Main Stack Pointer (MSP), Process Stack Pointer (PSP)

R14

R15

Link Register (LR)
Program Counter (PC)




Cortex-M3/4W#%: Sk Thfe Sy frse

Name

xPSR

PRIMASK

FAULTMASK

BASEPRI

CONTROL

Functions

Program status registers
R

Interrupt mask

~ registers

_
Control register

Special
registers




Cortex-M3/4WN 1%

S

1A

TS

L-D
N

When running an exception handler

When not running an exception
handler (e.g., main program)

Exception
Start exit

(reset)
Privileged |
thread

Privilegeq User

Handler mode

Thread mode | Thread mode

Privileged
handler

Exception

Exception
exit

Program of
CONTROL User thread
register
1
-
-
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Cortex-M3/4H%: XM EIFK 2k

N RAKZL NI B BRaE. FAMPAT. BB 5 X

S0, FANERLOLSTAYIELEIRNE, TRGTHITH
:i}?, KRB EFAHNEIE G 7350 3 E #4348 SHATIR
. EMENPITERYT, KETH) XL F&%m\,‘l:—‘x
B2PATHRS . Ry IS, FARREFENG T —FKHB4E
FEBT TR A . 2o R4 2 3kds, AL QRS XIS
TTAMER, 2 R R PR — AN B A

bt 8

0x0200 | MOV RO. 200 - - -

Ox0202 | ADDS RO, RO, #1

8x8;2?4.8 CMP RO. #0x700 | W) ( MOV}—3$) - —3) = )
OX020A g;: t é’imigf) mep) | ADDS—» MOV —>) - |
oxo20c | 1OR L7 | mmm (JGME)—$ RODS)— MOV)

Ox0300 | MOV R2.#7¢ BNE }—3 JCMP }—> ADDS)

o G N5 D

»
j -
FESC



Cortex-M3/417-AE 3= Bt ot

Cortex-M3/4 4B R L —GrbmestegfEX, RAE4ICB
& T F U481,

Bl B, XX ARA (KGR ) . SRAM (F4=0E) ,
Sk 35 [ Bt Fa BRI IRIMRRAATUR SLEG & Al ik,
B, BH—AFHRRBE ) RIEA,

45 3AE (bit-banding) 3K, Cortex-M3/4 &3
BTAEREZ AT AEASIENEAMBATZ .

FAik 33 Bt €12 99 AN T SRAMEG X )~ 3 24 IMBA#G bit—band
R IR Aok 4t 2] 32MBA & R IR IMHE T E] . EFH L RRT, %
ANk b 6 Ao 3/ B AR W BB AL AT S A B 8 6945
R, SR L RRPHENLRTERKE, FEELR
1&A HAL B AL, ARLbit-bandfihy 1, deRidHZAKA B4
HE, ARAdbit-bandfz AR, 5L 5 M H R EE
B #bit-bandfs P ¢944.

bz b, [2%4E (bit-banding) HB-Fiidetk, £
P K IE S R EEATH BT,




Cortex-M3/4.5-4% 35 uk 5t

FESC

OXFFFFFFFF

0xE0000000
OXDFFFFFFF

0XA0000000
OX9FFFFFFF

0X60000000
OX5FFFFFFF
0x40000000
0X3FFFFFFF
0Xx20000000
0x1FFFFFFF
0X00000000

System level

External device

External RAM

Peripherals

SRAM

CODE

Private peripherals including
build-in interrupt controller
(NVIC), MPU control
registers, and debug
components

Mainly used as external
peripherals

Mainly used as external
memory

Mainly used as peripherals

Mainly used as static RAM

Mainly used for program
code. Also provides exception
vector table after power up

Page 25



Cortex-M3/4FFEXT ST EEE V5 Ia) Fbit-banding

-

4 3 21 0

7T 6
[o]o]o]o]o]o]o]o] Read byte from SRAM

32ME alias region

| oxarrrrre | oxzsrrrrrs sa s e | oxzsrFrres | masrrrreo |

7
Mask and modify bit element [ x] x| x/x | x| 1] x|x| \ 1MB SRAM bit-band region

T 6 6 4 3462 1 0
\‘? 6 5 4 3 2 1 0
I ‘ ‘U:?OU!I:FFFF ‘ I
L |
ojejojojo| 100 Write byte to SRAM

T 68 5 4 3 210

LDOR R0O,=0x200FFFFF ; Setup address LDR RO,=0x23FFFFFC ; Setup address
MOV R2, #0x4 ; Setup data MOV R1, #0x1 | ; Setup data
LDR R1, [RO] : Read STR R1, [RO] ; Write

ORR R1, R2 : Modify bit

STR R1, [RO] ; Wnte back result

Traditional bit manipulation method Direct, single cycle access with bit banding

“4& 4%, 4 42 2 3 F ik 4o Cortex-M3 bit-banding # st 4~

susl, R TFAEGARMT &I B 6 2 %R X355 Pt F e 5aE,
RA B EXF 0 F AR T eAst 3 3E 34737 Bl A= G4, Cortex—
M3 22 38 R JExt R AB T I F X, BRI FEBETAEEEG
) o BEATAE S, SRR AR AR e, SRR AR h S A At
" FAt iy, 12X —IARRAESF QTR

45

&

3 Crcs
S
{



RE R = BTEHlIE (NVIC)

NVIC £ Cortex-M3/4 &BEHBPF—/NTEH
Ha.
NVICER % 7T 3 240 ANSh3pF BF, &AM

PRI ZTEA 256 NTEFHHESRNTETRE
MEEA . € XIFRALEF BT R A bR P B
B, BHEANPER, AEZKRSSHHIRGAER
#ZF, WICE X FREEHHAK

Cortex-M3/4 RBEFEEH —/NTIAEEZ %
MEER, T LS T REWRATH HE MM,
ARG PRI EBER . PEREZZE,
27 BT IS KB U NG T A P R,
MERIARFERE, HEERHNFTHEETMES

MQ




HRZE [ B BT

288 (NVIC)

FESC

Exception Priority (Default to

Number Exception Type 0 if Programmable) Description

0 NA NA No exception running

1 Reset -3 (Highest) Reset

2 NMI -2 NMI (external NMI input)

3 Hard fault —1 All fault conditions, if the corresponding
fault handler is not enabled

4 MemManage fault Programmable Memory management fault; MPU
violation or access to illegal locations

5 Bus fault Programmable Bus error (prefetch abort or data abort)

6 Usage fault Programmable Program error

7-10 Reserved NA Reserved

11 SVCall Programmable Supervisor call

12 Debug monitor Programmable Debug monitor (break points,
watchpoints, or external debug request)

13 Reserved NA Reserved

14 PendSV Programmable Pendable request for system service

15 SYSTICK Programmable System tick timer

16 IRQ #0 Programmable External interrupt #0

17 IRQ #1 Programmable External interrupt #1

255 IRQ #239 Programmable External interrupt #239

S HRARXRR

Lecture2 Page 28



BRENEFWIEGHEZE (NVIC)

AR b R TR AR A, Cortex-M3R TR L ET ARG (EF
PEIRSAZF FPAT ARERAETZHEWILAEF O, XN ALS
TR E/EmEE.
Cortex-M3/4 KB B/AEF KL £ (tail-chaining) ZAMT BiE
ARk PIZ R B3, REESHAREZAN 30 ANet4eE 84
fE ARG E R G 3R AR B B Fe R NRAE B 64 B sk b TR A9 R BRAE,
LI T R GEAK, BB RESEHJN TN §SERAG, AFBrBdntf
@&a,%&#&wmﬁiw XXBETHEH 100MHz $§FE 569k

F]b

Highest

IRQ1 —.!

Traditional

Cortex-M3

IRQ2 ’

Interrupt Handling !

Interrupt Handling |

Push ISR 1 | Pop Push ISR 2 | Pop |
— ——F ————p —
i 26 Cycles 16 Cycles 26 Cycles 16 Cycles

Push ISR 1 | ISR 2 [Pop|

-— <+ —

12 Cycles 6 Cycles 12 Cycles
Tail-Chaining

A E7

NVICH YR EE §i(Tail chaining) A




Cortex-MZ ¥ Thumb-2354-.

ARM™ 3] 2 H-Cor tex-MPA 4% ¥ A #7 &9 Thumb—2

4% . #Thumb-2 QA RKYG T T EARAR

T H5IA ARMAG LKA F R, RAAKIEG M
fefe gt ERE,

Thumb-22 —F#H A REFKESE, ST 16/l
3Uaf84, AT EAFEfMENRERS. EXR
STERFATIHFHFILT, TAFZSERERLK
Ba% i 6 SARGAE R A

Cortex-M X 349 Thumb-2354

B ir AE—RILHHRBE, 2XFL4EXHT
S, HEARAHEER/MERBP.




Thumb-2¥84 HILF

o %2 ThumbFeARMAXAL#) ZARI04L, *T-F-FHA49
A BRI, XFIKREMBLSBEIREE

e Thumb-23§4~ %é’nxﬁ';g%‘l‘l@ﬁ&%?é’] Hé,

:}ﬂf/Then EH) (TR T R AW EE o) 6954
A7) - BEREABR AL BE]qE. LG4

i&i&MSPmnﬁﬁ )

o Thumb-23§4 ;%M#CLZ RBIT384~, #FHEWT X

8% ﬁwu)i##‘é‘ , A2 ) IRiR K

o Thumb-2484~4£324SEV. WFE. WFId§4~, L it

. FHAFH. FHTHES, SHESFRY




Cortex-M HJiRE

Cortex-MAE R RFH AERBITAGHED, @&
R RBE—ADAPRRIFFER, ELFRSH P,
T VA E3 R F 49 DPR X 3% 1 u%' R QIEEL
JTAGE) & AT & W 2FARF N, B X FEHHF
A T E.

'DZ KEIL | (& ooy SIAR ——

FﬂiS JTAGIE i 28 5 28 prEes




ARM Cortex M3 to M4

[N (U0 (OO [ (OO [O9] (N (O P P W

B e B

B WIC NS :Point Uﬁiti B

= o

D Memory ]

rotecti it |

0 T L N

[ I DebugandTrace m

D < DAP i \wa thaptiins:: ETM : a:w\:'i‘re o ’r‘- :|
L Weee

8 x - N

D 8 Bus Matrix j
B Code SRAM &

D O Interface peripheral I/F ]

BN BN BN BN B OB B B B BB

The Cortex-M4 features a single-cycle multiply-accumulate (MAC)
unit, optimized single instruction multiple data (SIMD) instructions,
saturating arithmetic instructions and an optional single precision
Floating-Point Unit (FPU).

> Page 33
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ARMY7 vs Cortex-M3

ARM7TDMIS
2ot ARMVAT (i3 - i&EIRE ) ARMv7Z-M ( B&%%)
ISA 5 Thumb / ARM Thumb / Thumb - 2
im k& 3 & 3 +4r Tl
A FIQ/IRQ NMI + 1F 240 4™ 4¥p38 Fh it
T HEIR 24-42 /B4 &) HA 12 4B $0 /B H5

RERARC 7T &M

R FFR P v 8 XiFNTFFRIFETT

Dhrystone 0.95 DMIPS/MHz ( ARM &) 1.25 DMIPS/MHz
Ih#% 0.28mW/MHz 0.19mW/MHz
HER 0.62mm? ( XA ) 0.86mm? ( A#Z+sMg ) *

* ANEESEEESIME ( MPUFIETM ) i & &k 890N E
A 3 1-1 ARM7TDMI-SFICortex-M3EttE: ( B 100MHzEZEFITSMC 0.18GLZ )

N

£
»
FESC



¥ 3] %3 ARM Cortex &9 &3%

i ESBELEmR

> 8{UMCUH={F FERE I\r|‘|JJ:EI’\J,'%E'\E%.z
- CPUETFES. 189E&. I[[%. C......
> ARM&ZEZ!Cortex , 124 '-WWILEIJ/J\EML , HCPUig
T FtéTPowerPC MIPSZEHE AT 2 P EIER SKHY
B3, WHIESE, TR\ FIEMERTOS HHEAY
%I]u':l ,AMLTER. HERER, =5, E5&2F
- MERABLEM FIEEES , ANAANE—LRTOSHHEHE

AFIR , NEEFATERFERSE | EECWHEHASES
EFIECECER , HEMmT. 1féf%i$ﬁi&iiiﬂ,ﬂ%’q’:c:ortex

I'I'
I'I'




Freescale MCU

Built on...
Power Market-leading performance, reliability and
Architecture® 100-400+ MIPS  goftware enablement for automotive and
Technology industrial applications.
32.bit ColdFire Application-oriented ultra-low power solutions with
-DI ColdFire+ 50-200 MIPS optimized enablement, integration and cost for
appliance, metering and consumer applications.
|
: Kinetis e | 50-200 MIPS Scalable, ultra-low-power product families with
sl bundled software enablement for industrial and
!_ Eoie’iu "_M4 HOIE | consumer applications.
16-bit Digital Signal Controllers Application-oriented solutions for automotive,
motor control and power conversion
S12 and S12X applications.
. Scalable cost & power-optimized product
8-blt RS08 and S08 families for industrial, automotive and

consumer applications.

>
»

FESC




Freescale ARM

Freescale Solutions Based on ARM Technology

Core

i i 1588 Ethernet, CAN, 720P Encode,
i-MX Microprocessors 1080P Decode, 2D/3D Graphics @Q @

Ethernet, D1 Encode, 720P Decode, 2D/3D Graphics m @
Ethemet, E-ink EPD, 2D Graphics @ O

Cortex™ A8

ARM 11™

PMU, DDR2, 1588 Ethernet,
L2 Switch, CAN
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256 KB-1 MB, 100-256 pin, ultra-low power, USB OTG,
1588 Ethernet, Encryption, Tamper Detect
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Freescale Kinetis

Kinetis
Design Potential. Realized.
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*Scalability — Over 200 hardware and software compatible ARM® Cortex™-M4 MCUs

with multiple low-power, connectivity, communications, HMI and security features
v“DSP” your design - increase performance and reduce power with no added cost
v'Grow/cost reduce your design with easy migration within/across MCU families

*Mixed-Signal — Huge integration with fast 16-bit ADCs, DACs, PGAs and more
v'Powerful, cost-effective signal conversion, conditioning and control capability

*90nm Technology — Low-power Thin-Film Storage Flash with innovative FlexMemory
v'Robust, efficient flash memory - maximum on-chip feature integration
v'EEPROM (on-chip!) with unmatched speed, endurance and flexibility

‘Enablement — Free CodeWarrior IDE with Processor Expert and MQX RTOS.

Large 3rd party tool chain support from IAR, KEIL and other ARM ecosystem providers
v’ Free Processor Expert creates application drivers easily and efficiently
v Free MQX RTOS creates stable, upgradeable application code with low/no —cost
file system, graphics, connectivity and security plug-ins
v'Reduce integration effort, development cost and time-to-market
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K70 Family Common Common Common Development
512KB-1MB, . . . . . . . System IP Analog IP Digital IP Tools
196-256pin
32-bit ARM Bundled IDE
K60 Family Cortex-M4 Core 16-bit ADC w/ Processor
256KB-1MB, . . . . . . . w/ DSP Instructions Expert
100-256pin i [2C
NFeI’“ fi:e'a““” Bundled OS
K50 Family ash Memory USB, TCP/IP
128-512KB, . . . . High Reliability, Programmable SAI (I°S) Sécumy ’
64-144pin Fast Access Gain Amplifiers
Modular Tower
K40 Family FlexMemory w_f_ UART/SPI H/ware
sasiks, @ ® ® SR L . § Deva(elotpment
64-144pin e rogrammable Siem
SRAM 12-bit DAC Delay Block [
K30 Family . . Memory External Bus Software
64-512KB, Protection Unit Interface Stacks,
64-144pin Peripheral
Low Voltage, High-speed Motor Control Dn'ver:[a) & App.
K20 Family Low Power Multiple Comparators Tomans Libraries
3322K?;:‘ MB, . . . OD(l:EIratTgMQdes, (Motor Control,
-144pin ’ T“c:; Bvam-]; iy eSDHC HMI, USB)
- -3 Wi
K10 Family tolerant /O Low-power
2t 1;4 1B, OMA RTC ecosystem
-144pin
-40to 105C




Kinetis % 7]

Kinetis: Scalable MCUs based on the ARM® Cortex™-M4 core

120-150MHz,
A % Floating Point Unit,
512KB-1MB Flash, 120-150MHz, FPU g 512KB-1MB, 144-256pin
g Samples: Q4 2011
128-512KB Flash, 100MHz ARMI

100MHz

Samples: Now K60 Family
K60 Family

64KB-256KB Flash, 72MHz

32KB-128KB Flash, 50MHz

72MHz
64-256KB, 64-121pin
Samples: Q4 2011

K50 Family (Medical)

K50 Family (Medical)

K40 Family
K40 Family

Feature Integration

K30 Family

K30 Family K20 Family

50MHz
32-128KB, 32-64pin K20 Family

Samples: Q4 2011 K20 Family K10 Family
K20 Family K10 Family

K10 Family

K10 Family

K70 Family
128-512KB, 80-144pin




Standard Feature

ARM Cortex-M4 core System Memories Clocks
Internal & l--------------------l
Program Flash SRAM \ Phase-Locked b ; i
External (32KB to 1MB) (810 128KB) Loop i Optional Feature .
R e e T A e s S T i e 1
i~ FiexMemory 1
Debug g Frequency -
DSP | (32t0512KB) ! h ili
Floating Serial =11 _ External Bus 1 Low/High
Interrupt Point Unit Programming ! Interface ! Frequency K10 /K20 /K60 / K70
Controller FPU Interface (EzPort) || (FlexBus) _ _| Oscillators
Low Leakage Internal
50/72/100/120/150 MHz : NAND Fiash DDR
W*}']‘E’VTJ? b Controller Controller Rgg::sce K10 / K20 / K30 / K40 / K60 / K70
Security Analog Timers Communication HMI
Cyclo 16-bit ADC FlexTimer lc s
Redundancy (Upio4) (Up 10 4) (Up102) (Upto2) GPIO
I Programmabie | Carrier UART i Secure Digital ~ 1 Xtrinsic Low
: Gain Amplifier : Modulator (ISO 7816) : Host Controller ! Power Touch
1 o b _wetod__ _ Transmitter (up to 6) i __(SDHC) _ _ _ 1| |L_Sense Interface
: g Analog Programmable SP| il
i Comparator Delay Block 03 93
. & (up 10 3) (PDB) (o 3) o piesie
H/w Tamper 6-bit DAC Gt Graphic LCD
Detection Unit (upto 3) e Controller
| 12-bitDAC | Low Power
: (upto 2) : Timer K60 / K70
B ] Independent
! RV?Itage || Real Time Ciock
| _Reference | (RTC)

"
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Kinetis: Package Options

81MAPBGA 104MAPBGA 121MAPBGA 144MAPBGA 196MAPBGA 256MAPBGA
8x 8 mm 8 x 8 mm 8x 8 mm 13x 13 mm 15x 15 mm 17 x 17 mm
0.65mm pitch 0.65mm pitch 0.65mm pitch 1.0mm pitch 1.0mm pitch 1.0mm pitch
(K10/20/30/40/50) (K10/20/30/40/50) (K10/20/30/40/50/60) (K10/20/30/40/50/60) (K80/70) (K60/70)

FRRARaRRRRRRRIIINY

48LQFP 64LQFP ~ 80LQFP 100LQFP 144LQFP

7Xx7mm 10x 10 mm 12x 12 mm 14 x 14 mm 20 x 20 mm
0.55mm pitch 0.5mm pitch 0.5mm pitch 0.5mm pitch 0.5mm pitch
(K10/20) (K10/20/30/40/50) (K10/20/30/40/50) (K10/20/30/40/50/60) (K10/20/30/40/50/60)

¢ @

b N

32QFN 48QFN 64LQFN
5x5mm 7xX7mm 9x 9 mm
0.5mm pitch 0.5mm pitch 0.5mm pitch

& (K10/20) (K10/20) (K10/20/30/40/50)



ARM Cortex-M4 from Freescale
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Feature set comparison chart ARM
ARM7TDMI Cortex-M0 /| Cortex-M3 | Cortex-M4 |

Architecture Version v4T v6-M v7-M v7-M

Instruction set architecture ARM, Thumb Thumb, Thumb-2 Thumb + Thumb-2 Thumb + Thumb-2,
System Instruction:; DSP, SIMD, FP

DMIPS/MHz 0.72 (Thumb), 0.95 (ARM) 0.9 1.25 1.25

Bus interfaces None 1 3 3

Integrated NVIC No Yes Yes Yes

Number interrupts 2 (IRQ and FIQ) 1-32 + NMI 1-240 + NMI 1-240 + NMI

Interrupt priorities None 4 8-256 8-256

Breakpoints, Watchpoints 2 Watchpoint Units 4/2/0, 2/1/0 8/4/0, 2/1/0 8/4/0, 2/1/0

Memory Protection Unit (MPU) No No Yes (Option) Yes (Option)

Integrated trace option (ETM) Yes (Option) No Yes (Option) Yes (Option)

Fault Robust Interface No No Yes (Option) No

Single Cycle Multiply No Yes (Option) Yes Yes

Hardware Divide No No Yes Yes

WIC Support No Yes Yes Yes

Bit banding support No No Yes Yes

Single cycle DSP/SIMD No No No Yes

Floating point hardware No No No Yes

Bus protocol Use AHB bus wrapper AHB Lite AHB Lite, APB AHB Lite, APB

CMSIS SuEport No Yes Yes Yes J




ARM Cortex-M4 from Freescale
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Pin Compatibility Across Families

'\ \ LCD
¥/ VO + LCD et
1 Gl
FAY
o
. K30 S
#|  64-pin E; 80-pin || & a
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(8x 12) (8 x 24) % g
=1
=
55 VO
#F 10 (T usB

K10 - K20 & K30 = K40 = 120 USB, JL =g
v HE— [ X B2 16 N4~ USBS | BRI 044 27105 | B
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Pin Compatibility Across Families

Type Body Size Pitch Families
32-pin QFN 5x 5 mm 0.5 mm K10, K20
48-pin QFN 7X7 mm 0.5 mm K10, K20
48-pin LQFP 7X7 mm 0.5 mm K10, K20

Ethernet, Encryption, K60 64-pin QFN 9x 9 mm 0.5 mm K10, K20, K30, K40
Tamper Detection, 64-pin LQFP 10x10 0.5 K10, K20, K30, K40
DRAM Controller Pin x 1o mm > mm e BOE
80-pin LQFP 12x12 mm 0.5 mm K10, K20, K30, K40
81-pin MAPBGA 8 x 8 mm 0.65 mm K10, K20, K30, K40
uUsB K20 LCD
100-pin LQFP 14 x 14 mm 0.5 mm K10, K20, K30, K40,
Ks60
104-pin MAPBGA 8 x 8 mm 0.65 mm K10, KZ?(.G?D. K40,
K10 K40
144-pin LQFP 20 x 20 mm 0.5 mm K10, KZ?('GESG' K40,
. K10, K20, K30, K40
144-pin MAPBGA 13 x 13 mm 1.0 mm ' i ’ '
LCD K30 USB P K60
196-pin MAPBGA 15x 15 mm 1.0 mm Ks60
256-pin MAPBGA 17 x 17 mm 1.0 mm Ks60
>




Memory Map of Kinetis Families

FESC

With FlexMemory

BxEec0_ooae
BHEEE4_Be0e
B16CE0_0ooe
BX1634_oene
Bx1450_pane
Bx1486_1608
Bx1FFF_eena

@20E0 caad

0x2001_p002
0x2200_po0s
0x2220 0063
0x4000_R00S
Ex400E_0200
Ex40EF Fopa
Bx40le @oea
BxA288_ 8288
Ex4400 0E0D
PxGEAR_A2aA
EXECRD boba

BXEQLE BEe8
@xFFFF FFFF

Without FlexMemory

PFlash

226HA

Reserved

FlexNVM

256K

Reserved

FlexRAM

dKH

Reserved

PFElash
512HB
Reserved
FlexRAM o
Reserved

System RAM TCML
4K

System RAM TCML

System RAM TCMU
S4HB

System RAM TCMU
G4KR

Reserved

Reserved

TCMU Bitband Aliag,

TCMU Bitband Aliag,

Reserved

Reserved

AIPS0 Peripherals
212KB

AIPSO0 Peripherals
51KH

AIPS1 Peripheralg, .

AIPS1 Peripheralg,

GPIO Peripheral
4KH

GPIO Peripheral
4KB

Reserved

Reserved

Periph Bitband Alias
32MB

Periph Bitband Alias
32WB

Reserved

Reserved

Flexbus .

Flexbus on

Private Peripheralm

Private Peri pheralmg

Reserved

Reserved

6x8808_nooo

BxEe8s Beea

1485 _Boea
1483 lsea
OwlFFF_Boea

Bx20083_Blea

6x2661_0068
Ex218Q PE0O
@x2220_0008
@xA600 0008
0x4008_000E
Ax480F_FRBE
Bx4816_000¢
0x4200_000¢
Bx4400 00BE
[Ehatclc g slulcl
OXECOD Q0BE

BxEE1B BBeE
@XFFFF_FFFF




The K10 Family Block Diagram

FESC

Up to 150MHz

- (K20 Only)
ARM CB%%‘ 8[”4 Core Full/High-Speed NAND Secure
Floating Point Unit oen USB (H/D/OTG) Lo Diotal
1.25DMIPs/MHz with DCD Controller  Controller

! !

!

CrossBar Switch (XBS)

Memory Protection Unit

I

Up to 1M Flash

Memory
Timers
Up to 128KB 4% FlexTimers
SRAM Carrier Modulator
Timer,
Programmable
FlexMemory: Interrupt Timer,
up to 16KB EEPROM Low Power Timer,
or 512KBFlash Programmable

Delay Block

!

Peripheral Bus Controllers (x2)

Analog

2x 16-bit SAR ADC
2% 12-bit DAC

3x High Speed
Comparators

2x Programmable
Gain Amplifiers

Internal Voltage
Ref (1.2V)

Communications

2x12C
6x UART
3x DSPI
2x CAN

2x 1S

32-bit Cyclic
Redundancy Check

Clock Module:
2 Crystal inputs

2 internal
oscillators

PLL and FLL

Low Power Touch
Sense Interface

Watchdog +
External Watchdog
Monitor

Up to 104 GPIO




The K10 Family Overview

High Integration Mixed-Signal MCUs

Up to 150MHz (K20 Only) HEziLETE
> Processmg Performance and FlexMemory ARM Corterchi4 Core FultiighSpeed ~ NAND  Seawe 2 CDVSIAlINpuis
Direct Memory Access, Cross Bar Switch, and on- P D S ) cﬂ“}z C?‘.%;Z‘ osailators
chip Cache maximize bus bandwidth and Flash ) ) ) 3 = 3 = ol
execution
FlexMemory Erovides on-chip, high-endurance CrossBar Switch (XBS)
configurable EEPROM and/or additional Flash e
memory rotect
» (K20 Only) Connect via USB AND charge a battery I
USB 2.0 Full-Speed Device/Host/OTG Controller with P ooy Peripheral Bus Controllers (x2)
integrated transceiver, HS via ULPI interface pnteg
- Timers Communications
Includes Device Charge Detector (DCD) and e sxFlexTimers 2 18-61 SAR ADC g, YRR
Regulator to supports battery charging via USB for SRAM CamerMouater  2¢ 1261 DAC . S
Portable Devices | e BOAN  Eemalatthiog
FlexMemory: e Menitor
to 16KB EEPROM OFL s, | S -bit Cyclic
> Fle)uble and Powerful Mixed Signal Capability " or 512KBFlash e =
16-bit ADC enables small signal capture for
medical/sensing applications, or high speed
conversions fqr motor control. Enablement Bundle
12-bit DAC, High-Speed Comparator, and Voltage TOWER development system
Reference on-chip reduces system cost Complementary MQX RTOS with USB Stack
Eclipse-Based CodeWarrior 10.0 IDE
» Ultra-low power with 1.71V operation Processor Expert Rapid Application Development Tool
Multiple low power modes and Flash & analog IAR, Keil and full ARM Ecosystem Support
opgratlcin do'uén bto 1 .?1I‘fuff — power profile optimization Motor Confrol and DSP Libraries
Stop Currents <500mA, ru | wmsomsom |
Famil USB OTG + DCD
Stop Currents <500nA, run currents <200uA/MHz i

32KB Flash in 32 pin package
starting at $0.99 for 10K SRP

FESC



K10 &M 48

Voltage range: 1.71t0 3.6 VV , 5V tolerant GPI1O

Up to 100 MHz(120 MHz) with DSP , instructions ~1.25 Dhrystone MIPS
/IMHZz

32~1MB flash/8K~128 KB RAM
16-bit ADCs, 12-bit DACs, IRmx Al RIS FE ST iR AR ]

UARTSs with ISO7816 and IrDA support, 12S, CAN, 12C and DSPI
Modulator Transmitter for IR waveform generation

Powerful Flex Timers which support general purpose, PWM, and motor
control functions

Timer for RTOS ,
temperature ranges from -40 °C to 105 °C




K10 & %]+ i%
7 BEp: 32/48/64/80/100/104/121/144

K10 Family Options

Memory Features Packages
— SE _ o | M| FT | LF | EX|LH|LK MB|LL MC MD
N = E o o | B c < £, | 8 0 c =
Part Numb L2 5| 2| 28552 =85 8528 8|88 s
art Number = = | = ] | & E| @ — . o o .
S| 5] 2| | 2 ai £8| 5| e8| 02| £5| = | o8| 5 |Eo|Zc|ic 2ol LT S5 L3 3e| 0g| 55| 02
s | &8 %| 2| 8|g2 =8 ST 28] 82| 4| 25| ©|Ox|oX|Sx| ox| 9%|Ox|lox| 2% 2| DX x| DX
ol | 3| w| O0|2F "o g 129187 = |o% S| 8% 252532 3|5 5282 3 893832
w e T3] = | @ - - = — - —
w
MK10DN32Vyy5 50 | 22 8 J J { N J
MK10DNB4Vyy5 50 | 64 16 o O
MKIODN128Vyy5 | 50 | 128 16 N A
MKIODNS12Vwd0 | 400 | £12 128 | | | | / [ | / |
MK1OFNAMOVyy12 | 120 |1 MB L T Y Y A Y Y O O A
MK10DX32Vyy5 50 | 32 | 32 | 8 N
MK 10DX64Vyy5 50 | 64 | 32 | 16 RN
MK10DX128Vyy5 | 50 | 128 | 32 | 16 'NEREERERE.
MK10DXB4Vyy7 72 | B4 | 32 | 16 J J IV J Y N |
MKI0DX128Vyy7 | 72 | 128 | 32 | 32 J N T Y A N Y Y
MK10DX256\Viy7 | 72 | 256 | 32 | 64 J I I N T Y
MK10DX128Vyy10 | 100 | 128 | 128 | 32 J N T A A
MK10DX256Vyy10 | 100 | 256 | 256 | 64 J N T A A
MKAOFXE12Wyy12 | 120 | 512 | 512 | 128 | 16 | J J J J N N
V <
P

y



G
Motor Control Use Case

DSP hardware:

K10 Family

FlexMemory:

» Accelerates motor | ARM Cortex M4 System Memories Clrrks= » Saving motor
. [P " .
control calculations ] Core el P rogram " Phase- | || calibration data
watchdogs flash loc « Remote update
DMA: _ - bootloader
- Crabug nsp Mamc\.ry Flexhemory Cache Freguency- I
- Off loads CPU from intetfaces protection locked loop
- s -
repetitive data transfers N : : Timers:
| Interrapt Floati DI A& pmgsrg%ar{ﬂng External lfgvz‘g:_lgg Dri .
cantroller paint unit - intertace hus uscclllatl:urg > t rves VarlOl.llsd
: — motor types includin
16-bit ADC & PGA: Loweleakage NAN D flash EAE] ste e?rpBLDC and g
» Measures 3 phase wakeup cortrallar reference PPer. ' @
bridge current and ~~ PMAC motors with
voltage sensor or sensorless
ity | Analog Timers Communication T a|gorithm5
. Fgbit anc | Timers Es ! » Built-in quadrature
Anglotg ?og‘lpzr;::;. “e x2 (._ x4 (20ch) %2 < ' decoder detects
» Detects bac J
. motor speed
» Monitors over current [ PoA Camer UART Secure ¢ apacitive
- N 2 Yansmitter =B Digit sl touch sense
Anal N
u:::mr;lfagro .;.r}) ;PN!IJR;:FEFIHDECI:}-{IE) le?]|
‘*--._.-#"J T —— A T ME DEVICE
ﬁlﬂeerlforl.?lct o R T £HY Fasht
ol 3 tlmerg xd i - @ r - T
/ f12 kit O AC L _.If M\§"M Y e o
-hi 0y POnEr | usdraiue / ]
Programmable delay L" x2 timer \:#%
block: - Valtage Independent %—’/ i S X o
» Schedules delayed reference reattime PHAG Meter L = )
ceay clock 12C, UART, SPI, Y Lo [ —
ADC conversions CAN g .
. . . 3.ph. Cusrant
relative to Timer _ _ ik
triggers + Communicates with o | M e

HMI processor




100 Pin K10LL #91/O

m ~707M/OiwmA ( GPIO)

»> TSI 16
» ADC 16
»DAC 1
»ACP 3
»PWM 8
» UART 4
> 12C 2
> 12S 1
» SPI 3

vy »CAN 2




16-bit ADC

*‘D”“E”S“] E v Up to 4 pairs of differential and 24 single-ended external
. . -~ : .
ADHATSN ragar 1 n analog inputs
ApHWT— contel o 0TRE v/ Output modes:
Compare true (H—| i | Control Registers [SCE-CFG‘-CFGE}_ | - differential 16-bit, 13-bit, 11-bit or 9-bit
Aae | . ! - single-ended 16-bit, 12-bit, 10-bit and 8-bit
J EEEEEEE 2 B N P v Programmable Gain Amplifier (PGA) : up to x64 gain
_ I 5_%, 1 ?“r - Amplify low-amplitude signals before they are fed to ADC
interrupt < 0 ML son - Only work with differential input (range from 0~1.2V + 10mv
MCU STOP » gt | Clock
VREFO | Control Sequencer [+~ Divie ¢ L BusCl ADC conversion clk frequency :
= gggg‘,gg—: s %4 giﬁ 5 S ALTOK -1~18MHz for < 13-bit mode
DAgEiD— ¥y vy ¥ r - 2~12Mhz for 16-bit mode
O—F AuINE , PAMG I .
R B T —— e v' ADC conversion rate:
Tempp — N A5 Canvortr —— o 18.484~818.33 Ksps  for < 13-bit mode
— - CLMx 37.037~361.402Ksps for < 13-bit mode
VREFO I__. | + (continous conversion, peripheral clk=50MHz, no ADC hardware
DADMO — 0F8 — ;
PGA DADME?'—. | Ofiset Subtractor ’4 ‘ ADCOFS ‘ﬂ_ "j averaglng)
DADM3 o—— w 3 Jw
o - MEm © v Conversion complete / hardware average complete flag and
TempM T .
B interrupt
> | ) Famatng e CFG1,2 v' Selectable hardware conversion trigger with hardware channel
V rerHD [ D —O select
VaLTHO — ) \_H‘A_l v Automatic compare with interrupt for less-than, greater-than or
Vg & = fransfar > p p g
R 2 T equal-to, within range, or out-of-range, programmable value
Veero——| ) > v . ACFE
VQ,L,;'D Comeare | «—fCEEL ACRRN | se v Hardware average function

e oy v’ Self-calibration mode

Figure 34-1. ADC block diagram




Analog Comparator

leference Input 0

leference Input

leference Input

leference Input

teference Input

1
2
3
Ieferencaf Input|4
5
6

leference Input

: v Programmable hysteresis control
Vit [Vin2 | v'Selectable interrupt on rising edge, falling edge, or
| both rising or falling edges of comparator output
VOSEL[5:0] | v’ Selectable inversion on comparator output
~\ MUX J,-’J | v/ Comparator output may be:
i | - Sampled
2 | - Windowed
2l s |3 DAC output - Digitally Filtered
Tl —= | * Filter can be bypassed
L | * Can be clocked via external SAMPLE signal or
< L
$ 6-bit  pac | scaled bus clock
= | v" Support DMA transfer
| - A comparison event can be selected to trigger a
! DMA transfer.
! v Two software selectable performance levels:
& : - Shorter propagation delay at the expense of higher
= o | power Td = 50ns (typ.)
. | - Low power, with longer propagation delay
é = Samplelnéut Td=250ns (typ.)
INTERANAL BUS
--""'--1 CMP Window IR | ‘ oo R R —
HANMUX ﬂl‘ld Filter |.- EN,PMODE ,HYSCTRL[1:0] COS INV WE 1L
control | A A
| l
é INM CMPO [ INP
= L vy y
| + Polarity Window Filter Interrupt
| _ 2o select ontrof Block Control TF;"
-l | INM ‘ e
(TO OTHER SOC FUNCTIONS))
\ WINDOW/SAMPLE ] 5
MSEL[2:0] ¢ bus clock = cioe 0 B e o
. - T T MP ALT_PER g‘resza\er gnnsded COMUX COUTA 1 ?A.'IDPOt
clock +
Ccos



Voltage Reference(VREFV1)

v Intended to supply an accurate 1.2 V voltage output.
v VREFV1 can be used in medical applications such as glucose meters to provide a reference
voltage to biosensors or as a reference to analog peripherals such as the ADC, DAC, or CMP.
v" Low power mode: VREFV1 can only be used for internal peripheral

High power mode: VREFV1 can be used for external peripheral, 100nF capacitor needed.

1.75 V Regulator

SC[VREFEN] +—— = 175V

SC[MODE_LV] ———>

SC[VREFS
BANDGAP | v "

VDDA DEDICATED
N\
|

OUTPUT PIN

VREF_OUT

T
L

100nF

REGULATION
BUFFER

{‘ » Figure 37-1. Voltage reference block diagram
)



USB Voltage Regulator (K20)

v’ The USB Voltage Regulator module is a LDO linear voltage regulator to provide

3.3V power from an input power supply varying from 2.7 Vto 5.5 V.

v Low drop-out voltage: 300 mV
v Output current: 120 mA.

v Automatic current limiting if the load current is greater than 290 mA

v' Small output capacitor: 2.2 uF
v’ Stable with aluminum, tantalum or ceramic capacitors.

Power reg33_in

=

. STANDBY Regulator

Yes
Mo \h
STANDBY

reg33_out

RUN Regulator

Supply

Y

Regulated Output
Voltage

Voltage Regulator

% ESA: 5m -= 100m Ohms

External Capacitor
| typical = 2.2uF

Figure 47-2. USB Voltage Regulator Block Diagram




10/100Mbps Ethernet MAC IEEE 1588 (K60)

interface

Receive
application

application
interface

Transmit

TCP offload MAC
engine (TOE)
functions
RX control _
. TCPAP =
< | »| Receive > performance (o b S I
FIFO optimization %
o CHC FPause frame
chack terminate
TX control _
T i TCP/AP =
<] »| Tranem .| performance |4 | L -z
optimization =
CRC Pause frama
‘ i generate gensrats
Configuration MDIO >
statistics master i

Register interface

Figure 44-1. 10/100 Ethernet MAC-NET Core Block Diagram

receive
interface

transmit
interface

management
interface

v Implements the full 802.3 specification
with preamble/SFD

generation, frame padding generation,
CRC generation and checking

v Dynamically configurable to support
10/100 Mbps operation

v Supports 10/100 Mbps full duplex and
configurable half duplex operation

vIPv4 and IPv6 support

v'Support for all IEEE 1588 frames
v'Reference clock can be chosen
independently of the network

Speed

v'Software-programmable precise time-
stamping of ingress and egress frames
v 4 channel IEEE 1588 timer, each with
support for input capture and output
compare

using the 1588 counter
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K10 A28 85| B2 XL

J1- J2-
1. | GND« 2¢ | GND» 1e | GNDe a 2a GND»
3¢ | PTDO» 4. | PTD1s 3« | GND» 4. GND«
5¢ | PTD2e 6 | PTD3~ 3¢ | 5Ve 6+ 5Ve
7o | PTD4e 8¢ | PTD5e 7o | 5Ve 8¢ 5Vea
9c | PTDG~ 10| PTD7» 9 | 3.3Ve 10« 3.3Ve
11-4 PTEOQ~ 12-4 PTE1- 11+ 3.3V» 12« 3.3Ve
13-4 PTE2~ 14-4 PTE3« 134 » 14- PTC18~
15+ PTE4~ 16+ | PTES» 15+ PTC17» 16+ PTC16+«
17| PTEG~ 184 | 17| PTC15« 18« PTC14«
19-| PTE16+ 20~ | PTE17» 19-| PTC13~ 20+ PTC12+«
21+ PTE18+« 22- | PTE19« 21- PTC11~ 22- PTC10«
23| ADCO_DP 24. | ADCO DM1- 23| PTC9- 24. PTC8~
1e
25| ADC1 _DP 26- | ADC1 DM1- 25| PTCY7e 26« PTCoe
1e
27| ADCO_DP 28- | ADCO DMO- 27| PTCS. 284 PTC4~
0e
29| ADC1 DP 30- | ADC1 DMO- 29| PTC3e 30« PTC2e
Oe
31-| VDDA~ 32+ | GND« 31-| PTC1+ 32« PTCO-
33| VREFH« 34 | GND« 33| PTB23+« 34. PTB22+
35+ VREF_OU 36< | DACO_QUTe 35~ PTB21~ 36+ PTB20~
Te
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CodeWarrior Development Studio for Microcontrollers v10.1

» Integrated development tool suite for ColdFire, B
Kinetis and S08 architectures based on the Eclipse e —
open development platform : '

Project Wizard creates a new project in as few as 9 clicks : P s
MCU Change Wizard retargets a project to a new D3l === [ =
processor in as few as 6 clicks 5

CodeWarrior optimizing C/C ++ compilers for ColdFire and e —
Kinetis Microcontrollers included o

Extensions to Eclipse CDT to provide sophisticated features _..;.__ S
to troubleshoot and repair embedded applications

Processor Expert combines easy-to-use component-based
application creation with an expert knowledge system

Trace and profile support for on-chip trace buffers to
provide emulator-like debug capability without additional

hardware Free
Kernel-aware debug for MQX, Linux and OSEK Compiler
CodeWarrior Special Edition is a complimentary version up 1;2:33!

to 128KB code size

Accelerate the development of the most www.freescale.com/codewarrior
complex embedded applications to download
-
Eﬁ*&iﬁw‘mmm%ﬁﬁﬂawm nmmﬁwemomo QUEEngne SMARTMOS Turbelink <l freescale ™

and VortiQa are trademarks of Freescale Semiconductor, Inc. All other product or service names are the property of their resp owners, © 20 24 rmstly luctor



o
IAR Embedded Workbench

» The most widely used tool chain for ARM MCUs

» A consistent tool chain for ColdFire+ and Kinetis devices
» Completely integrated development environment

» Highly optimized IAR C/C++ Compiler

» Powerful IAR C-SPY Debugger

» MQX integration

» Ready-made example projects

0
| .
| More on www.iar.com/freescale

S

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarmior, ColdFire, C-Ware, mobieGT, PowerQUICC, StarCore, and Symphony are of Fi e
Reg U.S. Pat. & Tm. OF. BeeKit, BeeStack. CoreNet, the Enargy Eff Gent Salutions logo, Flexis, MXC, Flatformin 3 Package. PmcesscrExpeQOQQUI(xEngneSMAR‘TMOST\tbouk < reescaie
and VortiQa are trademarks of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. © 2010 Freescale Semiconductor, Inc. 25 Sarmicondicior



Keil Software Development Tools

Complete software development
environment for Cortex-M and
ARM7/9 microcontrollers

Easy to learn and use, yet powerful
enough for the most demanding
embedded ARM application

ULINK USB Adapters

On-the-fly debugging and Flash
programming via JTAG or serial
interface 2R

B|KEIL  ULINK A

MDK-ARM

Microcontroller Development Kit

ARM C/C++ Compiler

Royalty-Free RTX RTOS

RTX and Real-Time Library

uVision
Device Database & IDE

Fully featured real-time kernel
u¥ision
Debugger & Analysis Tools

g
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E
&
2
n
g
a
g
i

Library of middleware components to
speed up software development and solve
Device Peripheral Simulation real-time and communication challenges

RL-ARM

Real-Time Library

RTX RTOS Source Code

TCPnet Networking Suite

USB Device Interface

g
=
-
3
K
k:
"
g
a
£
g
w

CAN Interface

-

Freescale, the Freescale bogo, AltiVe, C-5, CodeTEST, Codelamior, ColdFire, C-Ware, mob#e3T, PowerQUICC, StarCore, and Symphony are trademarks of Freescale Semiconductor, Inc.,
Reg U.S. Pat. & Tm. Off. Beekit, BeeStack, CoreMet. the Energy Efficient Solutions kogo, Flexis, MXC, Platformin a Package. Processor Expert, GorlQ, QUICT Engine, SMARTMOS, Turbolink
and VortiQa are trademarks of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. © 2010 Freescale Semiconductor, Inc. 26
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Codewarrior v10.Xx

What’s New?

v New Look!! --based on the Eclipse open development platform user
interface is substantially different from the classic CodeWarrior IDE

v'Support : RS08, HCSO08, ColdFire, ColdFire+, Kinetis and MPC56xx
No S12 - -

S ¢cfct — k60-hello—world/Sources/project/hello world.c — CodeFarrior Development Studio

M E) fEE BRI PRE@ #FR HAE) BT Erofiler Processor Expert HLI() BN G
@ T 53 El

CodeWarrior

Development Studio

\ J,\‘ New Project Wizard What's New Product Release Notes
@4 Example Projects £ Web Resources Service Packs, Updates, Patches
/—‘ Tutorials

¥ Project Importer
&

% Go to Workbench : i freescale

semiconductor



Codewarrior v10.Xx

fEE0-hello—world/Seurcesfproject/hello_world o

|

= hutoFlash

[KBOPE. pdf - Adobe Acrobat Fro Extended]

: 9~ G W L SR e (&) 0-Q-i®@P- (B (5 -5 -%e- = %t [Eo/or |
FE Codefarrior Projects &3 = 0[5 w_ertd s hello_world. ¢ Debug POz A &2 @ ke Bt |13, ¥ T O
T N Choose configuration S startup
* 1 .
File Hane Size| Type File:  ew E0.= _ | OSJTAG or © _stertuw
=3 * Purpose: Lowesy lewvel routines for Ei ettja o
= 5 W0-hello-world . “Multilink or
) Includes * Notes: This i=s Codellarrior specifile JehiBkon of creo.s
(== MEBONS12VMD100_TINTERNAL_FLASH .
(= NEBONS12VMD100_THTERNAL FAM wy
[ Project_Settings
=] SatnalysizpointzManager. apconfig 1 ¥B . .
8 @ Sowces .extern start Buud project
! Choose
(g eommon .glohal startup fi . fi "
3
&CP‘.J .global _ startup configuration first!!
gy drivers Internal_flash or
(& Platforns .text Internal_RAM
= g project _
startup:
_ startup:
Mo r0, #0 /¢ Initialize the GFRs
MOV ri,#0
MOV rz,#o
MOV ri, #o
MOV r4,#0
MOV £S5, #0
MOV ré,#0
MO r7,#0
MO rg, #0
MOV ra, #0
MOV rin, #0
MOV rii, #0
MOV riz, #0
CPSIE i /¢ Unmask interrupts
EL start /4 emall the C code
done :
E done
end
[l B [ 4% B 286 (2 Btk [ 48 Renote Systens [T A1 52 + =0 %% 47 =0
HIAAR : ETHEEHE - S Vi
5 & Rt FW | ES%E | EARE




Learning Ref.

Start with K10 :

v' K10PB: K10 Family Product Brief

v K10P100M100SF2: mainly about electrical or timing
specification

v K1I0P100M100SF2RM: datasheet

v K10 _KQRUG: quick start guide

v KINETIS512_SC: demo code

v CW_MCU v10 1 Examples: demo code

Start with Codewarrior v10.x : CW_MCU 10.1 UM




