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Modele pamleCl modutu_uruchomieniowego (2
XSEG AT 0C000h

wart_1: DS 1 ; rezerwacja
Model wart_2: DS 14 ; zmiennych
uruchomieniowy wart 3: DS 5 ; uzytkownika

pamigci (M0) CSEG AT 8000h
Prog_Pocz:

JMP  Dalej_Prog_Pocz

zmienne programu
uzytkownika ORG 8003h
CD_INTO: ; obstuga INTO#
kod programu |
uzytkownika RETI
SEINCTl Zewnetrznal ORG 8043h ; obstuga ADC
kodu pamiec CD_ADC
iy’ danych | ...
[(ele]s]M (XDATA) RETI
Dalej_Prog_Pocz: ; program gtéwny
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Model MO pamleCl modutu uruchomieniowego (4)

RD# OE#
EA# WR# program Monitor WEK WEi#
T 0000h .. 7FFFh A
= pamig¢ danych (XDATA) uzytkownika

0000h .. 7FFFh
wspdlna pamig¢ kodu programu (CODE) i danych (XDATA) uzytkownika
8000h  QFFFFh
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Modele pamleCl modutu uruchomieniowego (1)

Model uruchomieniowy
pamieci (M0)

Model uruchomieniowy
pamieci (M8)

Model docelowy
pamieci

OFFFFh [EInICIN zewnegtrzna
kodu pamie¢
[ElyICIl Zewnetrzna programu danych 4
kodu pamigc 8000h (CODE) (XDATA)

programu b

danych 4| 7FFFh EEPHINE - cwnetrzna
(CODE)

(XDATA) kodu pamieé
programu |(IEGETYIES \
o0ooon IESEEN (XDATA)

rzeczywista pamie¢
danych (XDATA)

wspdlna pamie¢
kodu grogramu (CODE) i danych{ (XDATA)

rzeczywista pamigé
kodu programu (CODE)
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Modele pamleCl modutu_uruchomieniowego (3
XSEG AT 4000h

Model wart_1: DS 1 ; rezerwacja
urzciomieniow wart 2. DS 14 ; zmiennych
pamieci (M8) Y wart 3: DS 5 ; uzytkownika
CSEG AT 0000h
Prog_Pocz:
OFFFFh | i
NIl e wnetrzna JMP  Dalej_Prog_Pocz
kodu pamigc
programu [ECERIE ORGR0003h _
sooon IECEEN (xDATA) | CDINTO: ; obstuga INTO#
TFFFR 1 mienne programu RETI
uzytkownika ORG 0043h ; obstuga ADC
CD_ADC:
kOd programu AAAAAAAAAAAAAAAAAAAAAA
0000h uzytkownika RETI

; program gtéwny
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Monitor - keil software (1)

INSTALL PROCEDURE FOR MONITOR-51 V2.9
COPYRIGHT KEIL ELEKTRONIK GmbH 1988-2000

INSTALL serialtype [xdatastart [codestart [PROMCHECK][BANK]]]
serialtype=0 using TIMER 1 9600 bps at 11.059 MHz CPU Clock

1 using baudr. gen. 9600 bps at 12.000 MHz (80515/80517)

2 using TIMER 2 9600 bps at 12.000 MHz CPU Clock

3 using serial interface 1 9600 bps at 12.000 MHz (80517)

4 using T2 9600 bps at 12 MHz for DALLAS 80C320/520/530

5 using Ser.Ch.1 9600 bps at 12 MHz (DALLAS 80C320/520/530)
6 using external UART 16450/16550

7 using TIMER 1 with self adjusting baudrate

8 using TIMER 2 with self adjusting baudrate

using baudr. gen. with self adjusting baudrate

10 using serial interface 1 with self adj. bdr. for 80517(A)

11 using TIMER 2 with self adj. bdr. for DALLAS 80C320/520/530
12 using Ser.Ch.1 with self adj. bdr.for DALLAS 80C320/520/530

©
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Monitor - keil software (2)

INSTALL serialtype [xdatastart [codestart [PROMCHECK][BANK]]]

xdatastart must be a page-no. between 0 and OFFH inclusive (using 256 byte)
codestart must be a block-no. between 0 and OECH inclusive (using 5 byte)

PROMCHECK checks whether there is a PROM or RAM at address 0. If the
Monitor is created with the option PROMCHECK, the Monitor-51 checks on
CPU reset if an EPROM or a RAM is present at code address 0. If an EPROM
is detected, a JMP 0 instruction is executed that starts the code in the EPROM.
PROMCHECK should be specified if the Monitor-51 code remains in the target
system after the application has been programmed into an EPROM.

BANK generates Monitor-51 with banking support

EXAMPLE: INSTALL 0 7F 80
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Debugger - «eil software (1)

Getting Started and Creating Applications with uVision2 and the C51 Microcontroller Development
Tools User’s Guide 06.2000
Keil Elektronik GmbH and Keil Software, Inc.

Memory Commands:
ASM Assembles in-line code.
DEFINE Defines typed symbols that you may use with uVision2 debug functions.
DISPLAY Display the contents of memory.
ENTER Enters values into a specified memory area.
EVALUATE Evaluates an expression and outputs the results.
MAP Specifies access parameters for memory areas.
UNASSEMBLE Disassembles program memory.
WATCHSET Adds a watch variable to the Watch window.
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Debugger - «eil software (2)

Program Execution Commands:
Esc Stops program execution.
GO Starts program execution.
PSTEP Steps over instructions but does not step into procedures or functions.
OSTEP Steps out of the current function.
TSTEP Steps over instructions and into functions.

Simulate external I/O Devices
External I/O devices are typical memory mapped. You may simulate such 1/O
devices with the Memory Window provided in the uVision2 debugger. Since
the C user program does not contain any variable declarations for such
memory
regions it is required that you map this memory with the MAP command:

MAP X:0x1000, X:0x1FFF READ WRITE /* MAP memory for I/O area */
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BreakPOintS - Keil Software
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o Access Break (A) that halts program
Current Breakpoints: N .
00 A wite TRO00Z300E Ton-T), “cuent e soc=— execution when the value 10 is
written to the variable sindex.

cmd: "MyStat

ws ()
intf (\"Timer0 Interrupt occured\\n\"}".

Execution Break (E) that prints TO
. A Interrupt occurredin the Output

Epesson [verecodi®l | | Bgead luiie Window — Command page when the
o [T 2] Siee target program reaches the timer0

= [ Butes .
] = s function.

Defre | KilseHoted | Kias | Close

Execution Break (E) that halts when
the target program reaches the code
line 143 in the module MEASURE.
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BreakPOintS - Keil Software

Breakpoints
You may use breakpoints in combination with debug functions to simulate the
logic behind the 1/0 device. Example for a breakpoint definition:

BS WRITE O0xFFEO, 1, "IO_access ()"

memory AccessT Ta Command for
(Read, Write or both) a breakpoint

number of times the breakpoint

an address of a Conditional Break before the breakpoint is triggered.

ISD51 BreakPOintS - Keil Software

= |ISD51 (In-System Debugger) is a small debug monitor (500-700 bytes)
that links with your 8051 target program. It interfaces to the pVision
Debugger using the 8051's on-chip UART and allows you to view
memory, set breakpoints, single-step, and perform numerous debugging
operations.

= If no breakpoints are set or if only hardware breakpoints or Flash
breakpoints are set, the 8051 executes the user program at full speed.

= |f software breakpoints are set, the 8051 enters the ISD51 interrupt
function after each 8051 CPU instruction. The ISD51 interrupt checks to
see if the 8051 program reached a breakpoint address and, if so, begins
communication with the yVision Debugger. 8051 programs execute
considerably slower (about 100x) when software breakpoints are used.
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ISD51 Hardware Breakpoints - keil software

= Hardware Breakpoints use special on-chip breakpoint registers found on only a
few devices. Microcontrollers with hardware breakpoint registers support only a
few breakpoints (typically 1-4). But, they require almost no overhead and allow
programs to execute at full speed. ISD51 currently supports hardware
breakpoints on the TI MSC1210 devices.

= Known Issues - Following is a list of issues with hardware breakpoints on the
MSC1210 devices:

» Program execution may stop up to two CPU instructions after a breakpoint.
This is a chip limitation and not a limitation of the software.

« The Read and Write attributes are ignored for XDATA access breakpoints.
Program execution stops on any access to the specified address.

» Hardware breakpoints require use of the interrupt 6 vector (address 0x33).
Unfortunately, this interrupt is also used for other on-chip peripherals such as
the A/D Converter, (milli)second timer, PFI, and SPI interface. ISD51
redirects interrupts for these peripherals to interrupt 13 (address 0x6B). If
your application uses peripherals that generate interrupt 6, you must change

our interrupt service routine to use interrupt 13 instead.
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ISD51 Software Breakpoints - «eil software
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ISD51 Flash Breakpoints - «eil software

= Flash Breakpoints use IAP (In-Application Programming) to replace breakpoint
instructions with CALL instructions into the ISD51 code.

= Flash breakpoints are supported on all devices that offer IAP and have relatively
small Flash block sizes (128 bytes or less). Numerous Flash breakpoints can be
enabled simultaneously. They require almost no overhead and allow programs to
execute at full speed.

= When you set a Flash breakpoint, ISD51 modifies the code memory and inserts a
CALL instruction at the breakpoint address. When the breakpoint is reached,
ISD51 is invoked (by the CALL). Run-time address checking (which is what
software breakpoints do) is not required.

= To use Flash breakpoints, you must configure ISD51 for your target MCU. There

is a place in the ISD51.H header file where you may configure the Flash block
size and the algorithm to program a block.
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ST7 Breakpoints - software Interrupt - TRAP

= ISD51 supports software breakpoints for all devices. When you set a software
breakpoint, the breakpoint address is added to a table that ISD51 must check for
each instruction that is executed. This check is performed in the ISD51 Interrupt.

= If ISD51 detects that a software breakpoint has been reached, it begins
communication with the pVision Debugger.

= Note:

« Software breakpoints in ISD51 cause programs to execute considerably
slower (about 100x) than normal.

« Software breakpoints and single-stepping do not work in interrupt service
routines.
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Perspektywy )

Dtugos¢ stowa danych - tendencje $wiatowego wykorzystania
mikrokontroleréw wg instytutu WSTS&ICE [Scope und Logicanalysator in
einem. Notizen, Technik+Trends. Elektronik 16/ 1996]
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2500
- 2000 Catkowity brak
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1000
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16-bitowe [
0
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1990 2000

ST7. 8-BIT MCU FAMILY USER GUIDE. July 2002, STMicroelectronics.
= Operation PC=PC +1 Op-Code = 1 byte

(SP--) = LSB (PC)
(SP--) = MSB (PC)
(SP-) =X
(SP-)=A
(SP--)=CC

PC = Vector Contents (FFFCh-FFFDh for ST723x4)

= TRAP produces the same effect as an externally-generated interrupt
request, but under program control.

= When the user sets a breakpoint somewhere in the program, the
debugger replaces the instruction at which the execution must stop with
a TRAP instruction.

= RESET and TRAP are non-miscible interrupt.
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Semico Research Corp., Phoenix (October 2 002)
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Cortex Microcontrollers - www.arm.com (1)
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Cortex Microcontrollers - www.arm.com (2) Programmable Logic Device

ARM Cortex-M3 Competitive Benchmarks
Compartive Core Code Density
PLD (Programmable Logic Device)
e i PAL (Programmable Array Logic)
Z s GAL (Generic Array Logic)
S m NECVB50E
@ 68HC12
@ Cortex M3 .
FPGA (Field Programmable Gate Array)
ASIC (Application Specific Integrated Circuit)
ARM Cortex-M3 code is over 3x more dense than the
Renesas M32R - dramatically reducing memory cost
ARM at the heart... of Technical Innovation
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Q Politechnika Wroclavwska i OLMC Registered Configuration for Registered Mode
- GAL16V8 - XOR-0 defines
XOR=T defines
define:
GAL16V8/883. High Performance E2CMOS % 1o
PLD. February 1999, — =
LATTICE SEMICONDUCTOR D
% owne 1 100 1o
HIGH PERFORMANCE E2CMOS® —= i*j—r‘» e
TECHNOLOGY w % fowwe = vora w % fowwe = vora
= 7.5 ns Max Propagation Delay —= E:'>. = Q22 E:'>. =
* Fmax = 100 MHz 2Z3g  [Flow R e 2Zg  [Flow R e
* 6 ns Maximum from Clock Input to| == 2 = = =
Data Output A 3 1o cad 3 1o
= TTL Compatible 12 mA Outputs - §zZ= 8z=
E o E o
= 9 input buffer —]
= PROGRAMMABLE AND-ARRAY 1o 1o
= 8 OLMC (Output Logic MacroCell) 4
= 8 Three-state output Buffer vora ome . 1o
= Read protect circuit ™ s ) s
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FPGA - Xilinx XC4000 Architecture

Configurable Logic Blocks (CLB) E R Er |
= Memory Look-Up Table IF IF IF IF IF ﬁf\ ]
« AND-OR planes = Ty O I N
= Simple gates Gl = i i i i ig ]
=1 =) = iy B
Input / Output Blocks (I0B) = = Programmable T
S - Interconnect IF 3F IF 3F 3F 3Fg | 1/O Blocks (IOBs)
= Bidirectional, latches, inverters, = = TF IF TF IF 2F 7 T
pullup/pulldowns = = ’;,m :[ — ﬂﬂﬂﬂﬁf%
Interconnect or Routing =T - UL@A i D
. =1 . =
= Local, internal feedback, and i f.u%ﬂ*
global e
Configurable
Logic Blocks (CLBs)
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FPGA - xilinx Virtex-4 www.xilinx.com Into the future - www.attium.com

= XtremeDSP™ Slice, 18x18, two’s complement, signed Multiplier, Built-In

Accumulator (48-bits) & Adder/Subtracter = Microprocessors created a revolution in electronics development
= High-speed memory interface support: DDR and DDR-2 SDRAM, QDR-II, because they allowed portions of the design problem to be moved into
RLDRAM-II, and FCRAM-II the highly fluid and easily updateable realm of software. Moving
= 1.2V core voltage, 1.5 to 3.3 V I/O Operation functionality into the 'soft' realm brings innumerable benefits to the design
« Built-In ChipSync™ Source-Synchronous Technology process. Critical design decisions can be made later, products can be

o . ) o brought to market earlier and then upgraded in the field, and functionality

* Digitally-controlled impedance (DCI) active termination can be added to the product in software without adding to the overall

= RocketlO™ 622 Mb/s to 10+ Gb/s Multi-Gigabit Transceivers (MGT) product cost.

= IBM PowerPC RISC Processor Core (FX only) - PowerPC 405 (PPC405)
Core - Auxiliary Processor Unit Interface (User Coprocessor)

The recent emergence of low-cost, high-capacity programmable devices

= 960 Max User I/O such as FPGAs (Fieldprogrammable gate arrays) is redefining the

= Up to 200,000 logic cells including: up to 178,176 internal registers with F)ounldarles bereen SOftwar(—,) and hardware. These devices aHOVY the
clock enable (XC4VLX200), up to 178,176 look-up tables (LUTSs), Logic intelligent portions of the design to encompass not only software in the
expanding multiplexers and 1/O registers traditional sense, but the soft-wired blocks of hardware implemented

= JTAG support inside the FPGA.




