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Rodzina procesoréow z rdzeniem ColdFire

Rdzen ColdFire V1: uproszczona wersja rdzenia ColdFire V2. Tryby adresowania, rozkazy
procesora oraz operacje MAC/EMAC/DIV zgodne z wersja V2. Ulepszona obstuga
operandow 8- i 16-to bitowych. Architektura zgodna z HCSO08.

Rdzen ColdFire 2/2M: 32-bitowa magistrala danych i adresowa. Funkcjonalnosc¢
procesora zgodna z rodzing Freescale 683xx. Petne wsparcie diagnostyki procesora
poprzez kanat diagnostyczny BDM. Wprowadzenie dwuportowej pamieci podrecznej
rozkazow.

Rdzen ColdFire V3: Ulepszony modut potokowy oraz predykcji skokow. Praca z wiekszg
czestotliwoscig zegara. Trzykrotny wzrost wydajnosci w stosunku do ColdFire 2/2M.

Rdzen ColdFire V4: Niewielka liczba nowych instrukcji. Ulepszony modut EMAC oraz 4-
stopniowy potok. Wiekszosc¢ instrukcji wykonuje sie w jednym cyklu zegarowym. Wsparcie
dla pamieci podrecznej programu i danych. Prawie trzy krotny wzrost wydajnosci w
stosunku do ColdFire V3, jednostka zarzadzajgca pamiecig MMU.

Rdzen ColdFire V4e: Architektura przewidziana do pracy wieloprocesorowej. Obstuga
pamieci wirtualnej, jednostka zmiennoprzecinkowa, ulepszona jednostka EMAC. Wieksze
pamieci podreczne oraz ulepszony algorytm przewidywania skokow.

Rdzen ColdFire V5: W petni superskalarna architektura. Dwukrotny wzrost wydajnosci w
stosunku do ColdFire V4e.



Systemy operacyjne czasu rzeczywistego
na procesory Freescale

Accelerated Technology/Mentor Graphics
eCosCentric
ExpressLogic

Green Hills Software, Inc.
InterNiche Technologies
Linux

MicroDigital

MQX Embedded
NetBurner

Quadros Systems, Inc.
Wind River Systems Inc.
UClinux

www.acceleratedtechnology.com
www.ecoscentric.com
www.rtos.com
www.ghs.com
www.iniche.com
www.linux.com
WWW.smx-rtos.com
www.mgxembedded.com
www.netburner.com
www.quadros.com
www.windriver.com
www.uclinux.org

RTEMS - Real-Time Executive for Multiprocessor

Systems

http://www.rtems.com



Miara wydajnosci procesora

MIPS — (Million Instructions Per Second) - miara wydajnosci
jednostki centralnej CPU komputera.

MIPS okresla liczbe miliondw operaciji statoprzecinkowych
wykonywanych w ciggu sekundy, przez dang jednostke
obliczeniowg. Jednostka ta jest powszechnie uzywana w

dwoch formach Milion Instrukcji na Sekunde (MIPS) lub Milion
Operacji na Sekunde (MOPS).

Dhrystones (versja 1.1, 2.1) — benchmark wykonujacy
ogolny zestaw instrukcji opracowany w 1984 roku przez
Reinholda Weickera. Wynik w dhrystones na sekunde
oznacza liczbe wykonan programu w ciggu jednej sekundy.
Whetstone — umozliwia okreslenie wydajnosci procesora
wyposazonego w jednostke zmiennoprzecinkowsa.
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Wydajnosé procesorow z rdzeniem ColdFire

Superpiped
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Family of M68000-family compatible cores
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Rodzina procesoréw z rdzeniem ColdFire

68K/ColdFire Products Roadmap

MCF V2 MCU
10/100*%, eTPU 1M Flash

V2 MCU
MCF528x CF5223x
0-512K Flash s

10/100, C2 1 i V2 MCU
512K Flash

MCF521x0

MCF5211-3
28-256K Flas MCF5221x

Execution - Specificafion Frozen, High Gonfidence Schedule

Planning - Speciication Subject fo Change, Tenlafive Schedule
Proposal - Projecf Subject io Change, Open fio Markef Fesaback

Freescaled and ihe Freescale logo are trademarks of Freescale Semiconducior, Inc. All oliher product
ar GErvice names are the praperty of feir respecive cwners. & Freescale Semicanductorn, inc. 2005,



Rodzina procesordéw z rdzeniem ColdFire

V5 Core Family

610 MIPS @ 333MHz
Superscalar EMAC
MMU

MCF5407
V4 ColdFire Core

Proposal

316 Dhrystone 2.1 MIPS @ 220MHz
1 UART, 1 USART, 1 IEC,
16K I-Cache, 8K D-Cache

MCF5307

V3 ColdFire Core

75 Dhrystone 2.1 MIPS @ 90MHz
4KB SRAM, 1 I2C, 2xUART

8KB Unified Cache, 4-ch DMA

MCF5282/MCF5280

Planning

Execution

©C ® e

Production

V2 ColdFire Core

59 Dhrystone 2.1 MIPS @ 66MHz
eMAC, 10/100 Ethernet Controller,
CAN, 512KB/ 0KB Flash

MCF5249

V2 ColdFire Core

125 Dhrystone 2.1 MIPS @ 140MHz
96KB SRAM, eMAC, 2 UART,
2I°C,1QSPI

MCF5272

V2 ColdFire Core

63 Dhrystone 2.1 MIPS @ 66MHz
10/100 Ethernet Controller

2 UART,1USB 1.1, 1 FEC, 1 QSPI

MCF5206e

V2 ColdFire Core

50 Dhrystone 2.1 MIPS @ 54MHz
MAC, 2-ch DMA, 2 UART, 1 I*C

MCF5274

P MCF5232_4

MCF52XX

el

Available Now 2003 2004

2005 2006



Rodzina procesoréw z rdzeniem ColdFire

Device Dhrys. 2.1 Cache/ Connectivity Timers/ DRAM Other Features Operating Operating 10K Res.

MIP SRAM/ Peripherals cs/ Controller Voltage Frequency Starting
Max. MHz Flash(bytes) GPIO (MHz) Range
4K |, 2 UARTs 2-CH DMA $6.99
5206e 50 8K, - 1 pe 28/8 | |FPM, EDO 3.3V 40, 54 -
8K, 2 UARTS, 2/4/ SDR |A/D, 4-CH DMA, EMAC, 1.8V, $9.79
9249 125 Y 2PC,4PS,1QSPI || upTo47 || spram || IDE, flash media int 33y |[120:140 || <530
1K |, 2 UARTSs, 1 USB, 4/8/ SDR
5272 63 4K, - 1 FEC, 1 QSPI Up To32 || spram || TPV port, 2-CHDMA 3.3V 66 $9.95
5280 |( \[ 2«wp, |[ 3uarts, |[s+spmal( 1 1( 1( 1 $15.11 |
5281 76 64K, 1PC, 1 QSPI /7 sggf,,, AD, ;'ﬂf ch MA, 3.3V 66, 80 $16.55
5282 Up 1o 512K 1FEC, 1 CAN Up to 150] | $17.99
' 8K U, [ sor ,
5307 75 4K, S 28/16 || SDRAM, 4-CH DMA 3.3V 66,90 || $11.35
- FPM, EDO
' 161, || 1uarT, || [ sor | [ ev r ’
5407 316 8K D, 1 USART, 2/8/16 SDRAM, 4-CH DMA w3y || 162220 s18.95
4K, - 12C FPM, EDO ;
s e FPU, MMU, EMAC, 1.5V, $20
5472 P 10 {4 L] ] /] ST
5373 ato || 32U, || 1pc 1pPcl 108PI || %700 | | Pspean || OPtional Encryption, | | 33v, || 200, 265 217
5474 - Optional USB 2.0 P 16-CH DMA (2.5V DDR) o
5475 High Speed $23
VAN VS O SO SN AN VL AN
5480 ' ~ -~ ~N [ N N ~ ~ N $2o
gﬁg; T 24;580?’2 can, || oo por/soR || _FPY: MMU, EMAC, 1.5V, gg
5483 308 32k - || 1PC 1PCL1DSPI || M a0 | | “Spram. || OPtional Encrypion, 3.3, ||166,200| 333
i g Optional USB 2.0 16-CH DMA (2.5V DDR) o
5485 High Speed $27
. VAN J s N J S\ AN RN s A >




Modut portow wejscia-wyjscia
(General Purpose I/O module)
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Modut portéw 1/O (1)

JTAG/EORCE 6/ Output
‘ PWM

Voltage L —
Regulators 4 16-Bit Timers

L4

Interrupt ~linput

Contro. GPIO __at/ADC

Power | 3C|
Supervisor | -

COP 12C

System Clc Control
(PLL; SIh /Osc)

11



Modut portéw 1/O (2)

D[31:24] / PA[7:0] (—=

D[23:16] / PB[7:0] (—

PORT F

D[15:8] / PC[7:0] (—=

PORT G

D[7:0] / PD[7:0] (—=

PORT H

SIZ1/ PE3 / SYNCA <«—>
SIZ0 / PE2 | SYNCB <>
TS/PE1/SYNCA <>
TIP / PEO / SYNCB <—>

PORT SD

A[23:21] | PF[7:5]/
PORT A CSiBA4] —
A[20:16] / PF[4:0] (—
PORT B
A[15:8] / PG[7:0] (—
PORT C
A[7:0] / PH[7:0] —
PORTD
SDRAM_CS[1:0] / (—
PSD[2:1]
<> OFE / PE7
PORT E <« [A/PEB6

- TE&I PE5
<« RW / PE4

l«<—>» SRAS/PSD5
<« SCAS/PSD4
«<—> DRAMW/PSD3
«<—>» SCKE /PSDO

Zewnetrzne magistrale danych i adresowe

ERXCLK / PEH[3] <—>

ERXDV / PEH[2] <>
ERXD[0] / PEH[1] <—>

PORT EH

ECRS / PEH[0] <—>

<> ETXCLK/PEH[7] ERXD[3]/ PEL[3] <—>
<> ETXEN/PEH[6] ERXD[2]/ PEL[2] <>
<«—> ETXD[0]/ PEH[5] ERXD[1]/ PEL[1] <>

<> ECOL/ PEH[4] ERXER / PEL[0] <—>

PORT EL

<«—> ETXD[3] / PEL[7]
<«—> ETXD[2] / PEL[6]
<> ETXD[1]/ PEL[5]
<«—> ETXER / PEL[4]

12



Modut portéw /O (3)

PORT UA

EMDIO / PAS5 / URXD2 «—»

EMDC / PAS4/ UTXD2 «—>
CANRX / PAS3 / URXD2 «—
CANTX /PAS2 / UTXD2 «—>»

PORT AS

PORT NQ!

<«—>URXD1/ PUA[3]
<—>UTXD1/ PUAJ2]
URXDO / PUA[1]

-
<«—>{UTXDO0 / PUA[0]

<«—>» SDA/PAS1/URXD2

<—>» SCL/PASO/UTXD2

(—— IRQ[7:1]/ PNQ[7:1]

PORT QA

<«—>» AN56/PQA4 /| ETRIG2
<«—> AN55/PQA3/ETRIGT
<«—> AN53/PQA1/MA1
<—>» AN52/PQAO0 / MAO

PORT QB!

<> AN3/PQB3/ANZ
<> AN2/PQB2/ ANY
<«—> AN1/PQB1/ANX

3 ANO/PQBO / ANW

BS[3:0] / PJ[7:4] —

CS[3:0] / PJ[3:0] >

PORT J

(——,QSPI_CS[3:0]/ PQS[6:3]
<> QSPI_CLK/PQS2

DATA[3:0] / PDD[7:4]
PST[3:0] / PDD[3:0]

=

PORT QS <«—> QSPI_DIN /PQS1
<« QSPI_DOUT / PQSO
PORT TA! k—=) GPTA[3:0] / PTA[3:0]
PORT TB! [¢(—=) GPTB[3:0] / PTB[3:0]
<—> DTIN3/PTC[3]/ URTST/URTSO
boRT TC | € DTOUT3/ PTC[2]/ URTS1/ URTSO
<> DTIN2/PTC[1]/ UCTS1/UCTSO
<«—> DTOUT2/PTC[0]/ UCTS1/UCTS0
<> DTIN1/PTD[3]/ URTS1/URTSO
pORT 1D [ €= DTOUT1/PTD[2]/ URTS1/ URTSO
<> DTINO/PTD[1]/ UCTS1/UCTS0
<> DTOUTO/ PTD[0]/ UCTS1/UCTS0
Wyprowadzenie skonfigurowane
PORT DD

jako DebugDATA oraz Status bits

po restarcie procesora

13



Rejestry sterujace portow l/O

PnPAR - rejestr kontrolujgcy przeznaczenie portu

DDRnN - Rejestr kontrolujacy kierunek sygnatow
portu 1/O

PORTN - rejestr kontrolujgcy stan wyprowadzen
wyjsciowych
PORTNP - rejestr odwzorowujgcy stan
wyprowadzenia /O

SETn/CLRnN - Rejestr stuzacy do
ustawiania/zerowania przerzutnika
wyjsciowego

14



Schemat blokowy portu /O

PORTnN odczyt

Port 1/O

e o

DDRn

PORTNnN zapis D
SETn
CLRn
Clk
Clk

PORTNP odczyt stanu logicznego wyprowadzenia I/O

Clk

15



Przyktadowe rejestry sterujgce modutu l/O

7 6 5 4 3 2 I 0
Field| PORTn7 | PORTn6 | PORTnS | PORTn4 | PORTn3 | PORTn2 | PORTnl | PORTnO
Reset 111 1111
R/W:
Address|  IPSBAR + 0x10_0000 (PORTA), 0x10_0001 (PORTB), 0x10_0002 (PORTC), 0x10_0003 (PORTD),
0x10_0004 (PORTE), 0x10_0005 (PORTF), 0x10_0006 (PORTG), 0x10_0007 (PORTH), 0x10_0008
(PORTYJ), 0x10_0009 (PORTDD), 0x10_000A (PORTEH), 0x10_000B (PORTEL)
Figure 26-2. Port Output Data Registers (8-bit)
7 4 3 2 I 0
Field PORT#3 | PORTn2 | PORTnl | PORTxO
Reset 0000_1111
R/W: R/W
Address [PSBAR + 0x10_000F (PORTTC), 0x10_0010 (PORTTD), 0x10_0011 (PORTUA)

Figure 26-5. Port Output Data Registers (4-bit)

16




Funkcje portéw procesora (1)

UART 1 RTS

UART 0 RTS

DTIN 3

Pinl/O PTC 3

T

Rejestr éterujqcy

Pad procesora

17



Funkcje portéw procesora (2)

Primary GPIO 1 Alternate | Alternat
Function (Pin | (Default F eriate | Ateriate Description
. 1 . unction 1 | Function 2
Name) Function)
EEXER PEL[O] — — Ethernet receive error / Port EL[0]
EMDIO PAS[A] URXD?2 — Ethernet management data control / Port AS[3] / URXD?2
EMDC PAS[4] UTXD?2 — Ethernet management data clock / Port AS[4] / UTXD?2
CANEX PAS[3] URXD?2 — FlexCAN recerve data / Port AS[3] / URXD?2
CANTX PAS[2] UTXD2 — FlexCAN transmuat data / Port AS[2] / UTXD2
SDA PASI1] URXD?2 — I2C serial data / Port AS[1]/URXD2
SCL PAS[O] UTXD?2 — I2C serial clock / Port AS[0]/UTXD2
[RQ[7:1] 3 PNQ[7:1] — — Edge Port external interrupt pins / Port NQ[7:1]
GPTA[3:0] 2 PTA[3:0] — — General purpose tnmer A mput/output / Port TA[3:0]
GPTB[3:0] : PTB[3:0] — — General purpose nmer B mput/output / Port TB[3:0]
DTIN3G PTC[3] URTS1 UERTS0 DMA timer 3 input / Port TC[3] / UART1 request to send / UARTO
request to send
DTOUTS3 PTC[2] URTS1 URTS0 DMA timer 3 output / Port TC[2] / UART1 request to send / UARTO
request to send
DTIN2 PTC[1] UCTs1 UCTS0 DMA timer 2 mput / Port TC[1] / UART]I clear to send / UARTO clear
to send
DTOUT?2 PTC[0] UCTs1 UCTS0 DMA timer 2 output / Port TC[0] /UART1 clear to send / UARTO clear

to send

18



Funkcje portéw TC/TD

26.3.2.13 Port TC Pin Assignment Register (PTCPAR)
The PTCPAR controls the pin function of port TC.

Field
Eeset
BW:

Address

PTCPAS3

PTCPA?2 PICPAL PTCPAD

0000 _0000

R/W

IPSBAR + 0x10 005A

Figure 26-26. Port TC Pin Assignment Register (PTCPAR)

Table 26-17. PICPAR Field Descriptions

Bits

Name

Description

PTCPAZ

Port TC pin assignment 3. This field contigures the port TC3 pin for
its primary function (DTIN3), alternate 1 function (URTS1),
alternate 2 function (URTS0) or digital 'O,

00 Port TC3 pin configured for digital 'O

01 Port TC3 pin configured for alternate 2 function (URTS0)

10 Port TC3 pin configured for alternate 1 function (URTS1)

11 Port TC3 pin configured for primary function (DTIN3)

IT.III
e

PTCPAZ

Port TC pin assignment 2. This field configures the port TC2 pin for
its primary function (DTOUT3). alternate 1 function (URTS1).
alternate 2 function (URTS0) or digital I'O.

00 Port TC2 pin configured for digital 'O

01 Port TC2 pin configured for alternate 2 function (URTSO0)

10 Port TC2 pin configured for alternate 1 function (URTS1)

11 Port TC2 pin configured for primary function (DTOUT3)

19



Rejestry danych i kierunku transmisiji

Field
Reset
R/W:

Address

Field
Reset
RW:
Address

3 2 1 ]

PORT#3 PORT#2 PORTn1 PORTx0

0000_

R

R'W

IPSBAR + 0x10_000F (PORTTC), 0x10_0010 (PORTTD), 0x10_0011 (PORTUA)

Figure 26-5. Port Qutput Data Registers (4-bit)

3 2 | 0

DDR#3 DDRx2 DDRxl DDRx0

0000_

0000

R

RW

IPSBAR + 0x10_0023 (DDRTC). 0x10_0024 (DDRTD), 0x10_0025 (DDRUA)

Figure 26-9. Port Data Direction Registers (4-bit)

20



Porty timera GPT

21



Podtaczenie wyswietlacza LED/LCD

SMCR laboratory in DMCS
LCD display test

D, D, D, D, [D, |D, |D, |D, [Cs,|Cs, |R/SIE |RIW

GPT [B]B[BIB.| [ATATATA]

IRQ[7]6[5]4]3[2]1]-]




eneral Purpose Timer A/B

20.2 Block Diagram

CLK[1:0]
SYNCx
System PRI2:0] l .

J, PACLK/256 —sm] - 1] o N
Di+ide PACLK'FSS} I”ILJ( . Channel 3 Cuiput Compare
v — X
byo [*| Frescaler ——————»i — '\_ —{ TCRE
| GPTCNTH-GPTCNTL | Cxl
T CxF
; Clear Counter Yy
16-Bit Countar [ y
! = TOF = |nterrupt | . Interrupt
TOl - Logic Request
Channel 0
| 16-Bit Comparator  |-=| COF | Sage 1050 _ CH.0Capture
GPTCOH-GPTCOL L FTO GPTxD
L 5 PR — EDGOA 4 omoLo = "€ | cpocompare | Pin
EDGOB TOVD [
CHANNEL 1
=  1B-Bit Comparator c1F Eg?e%t 1 1051 CH. 1 Capturs
GPTCIH:GPTCIL L PT1 | GPTx1
- N C . LOGIC ~ Pin
- 16-Bit Latch EDG1A J OM:OL1 [ CH. 1 Compare__
EDG1B TOV1 [
Channel 2
Channel3
—>{ 168t Comparator  [-»] c3F =g 552 10S3 CH.3 Capture
GPTC3H.GPTCAL T Y LEE*C - PAlnput GPTx3
> 16-Bit Latch EDG3A OM:OL3 [ CH. 3 Compare - Pin
EDG3B TOV3 [
PEDGE |—= EDGE
| PAOVF || GePTPACNTHGPTPACNTL | eAE |s|DETECT
[} = PAIF
PACLK/EEG36 <—{  16-Bit Counter | =e— MUX T e ]
PACLK/256 —] PACLK J— . || Divide-by-64 |-—Dvide o  System
' B S by 2 Clock
Interrupt Interrupt PAMOD
Request Logic -
4
PACVI ’J b PAI
e\ P,
PACVF AIF

Figure 20-1. GPT Block Diagram



Rejestry modutu GPT Ai B (1)

Table 20-3. GPT Modules Memory Map

IPSBAR Offset

Bits 7-0 Access
GPTA GPTB
0x1A_0000 0x1B_0000 GPT IC/OC Select Register (GPTIOS) )
Ox1A_0001 0x1B_0001 GPT Compare Force Register (GPTCFORC) S
Ox1A_0002 0x1B_0002 GPT Output Compare 3 Mask Register (GPTOC3M) S
Ox1A_0003 0x1B_0003 GPT Output Compare 3 Data Register (GPTOC3D) S
Ox1A_0004 0x1B_0004 GPT Counter Register (GPTCNT) S
Ox1A_0006 0x1B_00086 GPT System Control Register 1 (GPTSCR1) S
Ox1A_0007 0x1B_0007 Reserved 2 —
Ox1A_0008 0x1B_0008 GPT Toggle-on-Overflow Register (GPTTOV) S
0x1A_0009 0x1B_0009 GPT Control Register 1 (GPTCTL1) )
Ox1A_000A 0x1B_000a Reserved(? —
0x1A_000B 0x1B_000b GPT Control Register 2 (GPTCTL2) )
Ox1A_000C 0x1B_000c GPT Interrupt Enable Register (GPTIE) S
Ox1A_000D 0x1B_000d GPT System Control Register 2 (GPTSCR2) S
0x1A_000E 0x1B_000e GPT Flag Register 1 (GPTFLG1) )
Ox1A_00OF 0Ox1B_000f GPT Flag Register 2 (GPTFLG2) )

24



Rejestry modutu GPT A i B (2)

Table 20-3. GPT Modules Memory Map (continued)

IPSBAR Offset

1

Bits 7-0 Access
GPTA GPTB
0x1A_0010 Ox1B_0010 GPT Channel 0 Register High (GPTCOH) S
Ox1A_0011 Ox1Bb_0011 GPT Channel 0 Register Low (GPTCOL) S
0x1A_0012 Ox1B_0012 GPT Channel 1 Register High (GPTC1H) )
0x1A_0013 Ox1B_0013 GPT Channel 1 Register Low (GPTC1L) )
0x1A_0014 0x1B_0014 GPT Channel 2 Register High (GPTC2H) s
0x1A_0015 Ox1B_0015 GPT Channel 2 Register Low (GPTC2L) )
0x1A_0016 Ox1B_0016 GPT Channel 3 Register High (GPTC3H) )
Ox1A_0017 Ox1B_0017 GPT Channel 3 Register Low (GPTC3L) S
0x1A_0018 Ox1B_0018 Pulse Accumulator Control Register (GPTPACTL) S
0x1A_0019 Ox1B_0019 Pulse Accumulator Flag Register (GPTPAFLG) S
Ox1A_OO01A Ox1B_0O01A Pulse Accumulator Counter Register High (GPTPACNTH) S
Ox1A_001B Ox1B_001B Pulse Accumulator Counter Register Low (GPTPACNTL) S
0x1A_001C 0x1B_001C Reserved(2) —
0x1A_001D 0x1B_001D GPT Port Data Register (GPTPORT) S
Ox1A_001E Ox1B_001E GPT Port Data Direction Register (GPTDDR) S
Ox1A_O01F 0x1B_001F GPT Test Register (GPTTST) S

1 s=cpu supervisor mode access only.
2 \Writes have no effect, reads return 0s, and the access terminates without a transfer error exception.

25



Internal Peripheral System Base Address Register
(IPSBAR)

The IPSBAR specifies the base address for the 1 Gbyte memory space associated with the
on-chip peripherals. At reset, the base address 1s loaded with a default location of
0x4000 0000 and marked as valid (IPSBAR[V]=1). If desired. the address space
associated with the mternal modules can be moved by loading a different value into the
[PSBAR at a later time.

31 30 29 16
Field| BA31 |BA30 —

Reset| 0 1 —
R/W RIW

Field — A

Reset —
R/W RIW
Address IPSBAR + 0x000
Figure 8-1. IPS Base Address Register (IPSBAR)

If an address “hits” in overlapping memory regions, the following priority 1s used to
determine what memory is accessed:

1. IPSBAR
RAMBAR
Cache
SDRAM
Chip Selects

w2

[,]

26



Funkcje portow timera

20.4 Signal Description

Table 20-2 provides an overview of the signal properties.

NOTE

Throughout this section, an “»” in the pin name, as i “GPT#»0.”
designates GPTA or GPTB.

Table 20-2. Signal Properties

Nzir:e RGePg-irsPteDrREtTit Function Reset State Pull-up
GPTnO PORTTRO GPTn channel 0 1C/OC pin Input Active
GPTn1 PORTTn1 GPTn channel 1 1C/OC pin Input Active
GPTn2 PORTTnZ2 GPTn channel 2 1C/OC pin Input Active
GPTn3 PORTTn3 GPTn channel 3 1C/OC or PA pin Input Active
SYNCn | PORTE[3:0] ' | GPTn counter synchronization Input Active

T SYNCA is available on either PORTES3 or PORTET; SYNCB is available on either PORTEZ or

PORTEO.

20.4.1 GPTn[2:0]

The GPT#»[2:0] pins are for channel 2—0 input capture and output compare functions. These

pins are available
functions.

for general-purpose input/output (I/O) when not configured for timer
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Rejestr danych PORT

20.5.18 GPT Port Data Register (GPTPORT)

7 6 5 4 3 0
Field —_ PORTT
Reset 0000_0000
R/W R/AW
Address IPSBAR + 0x1A_001D, 0x1B_001D

Figure 20-20. GPT Port Data Register (GPTPORT)

Table 20-21. GPTPORT Field Descriptions

Bit(s) Name Description
7-4 — Reserved, should be cleared.
3-0 PORTT GPT port input capture/output compare data. Data written to GPTPORT is buffered

and drives the pins only when they are configured as general-purpose outputs.
Reading an input (DDR bit = 0) reads the pin state; reading an output (DDR bit = 1)
reads the latched value. Writing to a pin configured as a GPT output does not change
the pin state. These bits are read anytime (read pin state when corresponding
PORTTh bit is 0, read pin driver state when corresponding GPTDDR bit is 1), write
anytime.

Piny sterujgce OC/IC timera GPT A/B mogg
pracowac jako porty /O tylko, gdy zostang
odpowiednio skonfigurowane !



Rejestr kierunku danych DDR

20.5.19 GPT Port Data Direction Register (GPTDDR)

7 6 5 4 3 0
Field —_ DDRT
GPT Function — IC/OC
Pulse Accumulator Function —_ PAl —
Reset 0000_0000
R/W R/W
Address IPSBAR + 0x1A_001E, Ox1B_001E

Figure 20-21. GPT Port Data Direction Register (GPTDDR)
Table 20-22. GPTDDR Field Descriptions

Bit(s) Name Description
7-4 —_ Reserved, should be cleared.
3-0 DDRT Control the port logic of PORTTh. Reset clears the PORTTn data direction register,

configuring all GPT port pins as inputs. These bits are read anytime, write anytime.
1 Corresponding pin configured as output

0 Corresponding pin configured as input




Porty modutu przerwan EPORT
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Port przerwan zewnetrznych (EPORT)

Mode | — 'J

Stop
o d
<« »|EPPAR[2n, 2n + 1] ]
b
Y \
Edge Detect
Logic
Y '
Bl EPFR[n]
m EPPDR|n]| -
3 —Ir
Synchronizer Rising Edge
of System Clock
- EPIER]|n]
/A
- EPDR]n]|
<+—» EPDDR[n]

.-.-.Z TRQx PIN

Table 11-2. Edge Port Module Memory Map

IRQ 1..7
To Interrupt
Controller

";;‘I':::f Bits 15-8 Bits 7-0 Access !
Ox0013 0000 EPORT Pin Assignment Register (EPPAR) S
Ox0013 0002 EPORT Data Direction Register (EPDDR) EPORT Interrupt Enable Register (EPIER) S
0x0013_0004 EPORT Data Register (EPDR) EPORT Pin Data Register (EPPDR) I S/U
Ox0013 0006 EPORT Flag Register (EPFR) Reserved 2 S/U
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Tryby pracy portu przerwan

Low-power Mode EPORT Operation Mode Exit
Wait Normal Any IRQx Interrupt at or above level in LPICR
Doze Normal Any IRQx Interrupt at or above level in LPICR
Stop Level-sensing Only Any IRQx Interrupt set for level-sensing at or above

level in LPICE

In wait and doze modes, the EPORT module continues to operate as it does in run mode. It
may be configured to exit the low-power modes by generating an interrupt request on either
a selected edge or a low level on an external pin. In stop mode, there are no clocks available
to perform the edge-detect function. Only the level-detect logic 1s active (if configured) to
allow any low level on the external interrupt pin to generate an interrupt (if enabled) to exit

stop mode.

32



Tablica wektoréw przerwan

Table 10-13. Interrupt Source Assignment for INTCO

Source |Module Flag Source Description Flag Clearing Mechanism

1 EFORT| EPF1 Edge port flag 1 Wite EPF1 =1

2 EPF2 |Edge portflag 2 Write EPF2 =1

3 EPF3 |Edge portflag 3 Write EPF3 =1

4 EPF4 |Edge portflag 4 Write EPF4 =1

5 EPF5 Edge port flag 5 Wirite EPF5 =1

5] EPFE6 |Edge portflag 6 Write EPF6 =1

7 EPF7 |Edge portflag 7 Write EPF7 =1

8 SCM SWT1 |Software watchdog timeout Cleared when service complete
9 DMA DOME |DMA Channel D transfer complete |Write DONE = 1

10 DONE |DMA Channel 1 transfer complete |Write DONE = 1

11 DONE |DMA Channel 2 transfer complete |Write DONE = 1

12 DONE |DMA Channel 3 transfer complete |Write DONE = 1

13 UARTO | Multiple [UARTO interrupt Cleared when service complete
14 |UART1| Multiple |UART1 interrupt Cleared when service complete
15 |UARTZ2 | Mulliple |UARTZ interrupt Cleared when service complete
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Wykonywanie instrukcii
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Cykle pracy procesora

“Firmware” “Typical” RISC Processor Pipeline

T Instruction Fetch

Procesor pobiera rozkazy z
pamIQCI I WkaHUJe Je B"EE?;:::S;EI . Instruction Decode / Issue .
SekwenCyjnle {Datapath) - ||

Buffer / Branch [ Store Address

Wykonanie pojedynczej
Instrukcji zajmuje min. 5
cykli procesora (dla
procesora przedstawionego
na rysunku).

Memory / Register Write

Prace procesora mozna podzieli¢ na kilka etapoéw:
Pobranie rozkazu z pamieci programu (Instruction Fetch, PC++),
Dekodowanie rozkazu, odczyt rejestrow (Instruction Decode),

Wykonanie rozkazu (Execute command - ALU),

> w b=

Pobranie argumentéw z pamieci danych (Memory Access),

5. Zapisanie wyniku operacji w pamieci (Write Back).

Procesor zawsze wykonuje jedng z powyzszych czynnosci. 35



Cykle pracy procesora

“Firmware” “Typical” RISC Processor Pipeline

T

State Machine

ADDL <ea>y, DX Computational : Instruction Decode / Issue
ADD.L DO, D1 - j S

Instruction Fetch

Buffer / Branch [ Store Address

Jezyk maszynowy:
1 OOOO D280 Memory / Register Write

Prace procesora mozna podzieli¢ na kilka etapéw:

Pobranie rozkazu z pamieci programu (Instruction Fetch),
Dekodowanie rozkazu (Instruction Decode),

Wykonanie rozkazu (Execute command),

> w b=

Pobranie argumentéw z pamieci danych (Memory Access),

5. Zapisanie wyniku operacji w pamieci (Write Back). 36



Wykonanie pojedynczej instrukcji (1)

Etap 1 Instruction fetch cycle (IF):
1. Wystanie zawartosci licznika rozkazoéw na magistrale adresowa,
2. Odczyt instrukcji z pamieci programu,
3. Zwiekszenie zawartosci licznika rozkazow (PC = PC+4).

Etap 2 Instruction decode/register fetch cycle (ID):
1. Zdekodowanie odczytanego z pamieci rozkazu,
2. Odczytanie operandow z rejestrow (DO - D7),

Etap 3 Execution/effective address cycle (EX):

ALU operuje na operandach przygotowanych w poprzednim cyklu.
Przyktadowe operacje:

a) Obliczenie adresu efektywnego danej umieszczonej w pamieci.
Rezultat umieszczony w rejestrze wyjsciowym ALU.

b) Wykonanie operacji matematyczno-logicznej na rejestrach procesora
(rejestry DO-D7, akumulator),

c) Wykonanie operacji z uzyciem danej umieszczonej w rejestrach oraz
podanej w postaci natychmiastowej,

d) Wykonanie instrukcji skoku - obliczenie przez ALU nowego adresu, z
ktorego zostanie odczytany rozkaz.
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Wykonanie pojedynczej instrukcji (2)

Etap 4 Memory access/branch completion cycle (MEM):
a). Odczytanie danej z pamieci danych,
b). W przypadku realizacji instrukcji skoku, adres obliczony w poprzednim
cyklu wpisywany jest do licznika programow.

Etap 5 Write-back cycle(WB):

1. Zapisanie rezultatu operacji w rejestrze lub pamieci.
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Datapath

Instruction decode/ recitel E M Wit
. nstruction decode address ; emory rite
Instruction fetch register fetch calculation § access back
=
PC+4 !
E— = x
NPC
: Zoro? Branch Cond g
4— ( 107 aken | " !
1
PCl-e—] = M ;
| niE e |
Instruction . o Bl X :
M output +"'
1l | memoy [ L0
- u
Ny -
16 Sign 32 i
™| extend imm
Odczytany rozkaz
: memory < >
5 5 E; ree rg Y "% a)regereg,
-~ » Dekoder instrukcji | g-reg . reg-immed.
Cc) reg-immed. ¢) Load
d) branch 39



Potok instrukcji ColdFire 2 (1)

P —jednostia [T
pobierajgca instrukcje :
(Instruction Fetch B =l [l
Pipeline) : .
* OEP - jednostka Pt
przetwarzajaca I IEm=)
instrukcje (Operand | = ol
Execution Pipeline) “

¢




Wykonanie instrukcji assemblera (1)

Przyktad sekwencyjnego odwotania do

pamieci:

1. mov.l <ram>y, Rx

2. mov.l Ry, <ram>x

Cvele CPU _OEP CPU OEP CPU _OEP Platform Platform Data
y DSOC Stage AGEX Stage Virtual Data Available | Address Phase Phase
2 1st cycle:
mov.| <ram>y,Rx
3 2nd cycle: 1st cycle: RAM read
mov.| <ram>y,Rx mov.l <ram>y,Rx
4 1st cycle: 2nd cycle: RAM read
mov.| Ry,<mem>Xx mov.l <ram>y,Rx
5 next inst 1st cycle: RAM write
mov.l Ry,<ram>x
6 next+1 inst next inst 1st cycle: RAM write

mov.l Ry,<ram>x

41



Zaleznosci czasowe

1 | 2 3 4 5 6
Core Clock \ T \ o \ .— \ | \ |
OEP DSOC [\mGV-HFﬂmW,HK? ;-fmov.l Ry,<ram>x |, next A next+1 |
OEP AGEX mov.| <ram>y,Rx __..-'fmw.l -:ram;-y,Hx\"  mov. Hy,-:ram::-x"{ next
[ ore \
OEP Execute Result (_er=ram_read
OEP Data Available p_hwdata=Ry
Platform Address Phase ( ram_read . < ram_write
Platform Read/Write Data { c(ram_read) { c(ram_write) )
Platform Data In Ready / \




Operacja typu rejestr-rejestr

Operand Execution Pipeline

DSOC AGEX

new Rx

> Address

Opword —» +——> -

Extension 1 —» >
- > Write
Extension 2 —»= = Data

Read Data

add.l Ry, Rx => 1 cykl masz. 4



Operacja typu pamiec¢-rejestr (odczyt) (1)

Operand Execution Pipeline

DSOC

AGEX

RGF

Opword —»

Extension 1 —

Extension 2 —»

Read Data

Address

Obliczenie adresu efektywnegoa4




Operacja typu pamiec¢-rejestr (odczyt) (2)

Operand Execution Pipeline

DSOC

AGEX

Opword —>»

Extension 1 —» >

new Rx

> Address

add.l (d16,Ay), Rx

Extension 2 —» |—»

<mems>y
Read Data

Wiasciwe wykonanie instrukcjiss



Operacja typu rejestr-pamie¢ (zapis)

Operand Execution Pipeline

Opword —3

Extension 1 —>»

Extension 2 —»

Read Data

DSOC AGEX
L RGF
AX
Ry > <ea>X
5 Address
. —
d16
BN ™
Write
—— Data
46



Czas wykonania instrukcji

Instruction Mnemonic Operation Execution Time
<op> Ry,Rx register-to-register 1
mov.{b,w,I} <mem>y,Rx 8,16,32-bit load 2
mvs.{b,w} <mem>y,Rx 8,16-bit load with sign extension 2
mvz.{b,w} <mem>y,RXx 8,16-bit load with zero fill 2
mowv.”* Ry,<mem=>x store 1
mov.| <mems>y,<mem=>Xx memory-to-memory 2
<op> <mem>y,Rx embedded-load 3
<op> Ry,<mem=>Xx read-modify-write 3
bsr, jsr <label> subroutine call 3
rts subroutine return 5
bra <label> branch always 2

bce <label> conditional branch

(forward, not taken) 1
(forward, taken) 3
(backward, not taken) 3
(backward, taken) 2
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