CLOCK GENERATOR
(OSCILLATOR)

SYSTEM INTEGRA-
MC68HCO08 TION MODULE

CPU

SINGLE INTERRUPT
MODULE

BREAK

4096 BYTES MODULE

USER FLASH “ “
Device
MC68H(L)C908QT1
MC68H(L)C908QT2
MC68H(L)C908QT4
MC68H(L)C908QY1
MC68H(L)C908QY2

MC68H(L)C908QY4

POWER-ON RESET

128 BYTES MODULE

RAM

KEYBOARD INTER-
RUPT MODULE

16-BIT TIMER
MODULE

CcoP
MODULE

-

V1]1fH]1[Njz{c]

MONITOR
ROM

-

m
(72}
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POWER
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. 16 EEm Mnemonic Description Operation Flags
C ) 15 Ema. ADC Add with Carry A (A)+ M)+ (Q V,H,N,Z,C
ADD Add without Carry A« (A) + (M) V,H,N,Z,C
. 3 14 Inam
AIS Add Immediate Value to Stack Pointer SP < (SP) + (16<<M) -
. 4 13 am
AIX Add Immediate Value to Index Register H:X < (H:X) + (16<<M) -
—1 N AND Logical AND A« (A) & (M) V,N,Z
Em— 6 11 m—— ASL Arithmetic Shift Left (Same as LSL) T T T I Tok{o] V,N,Z,C
. 7 10 . ASR Arithmetic Shift Right N mmnmmmn V,N,Z,C
s 8 o . BCC Branch if Carry Bit Clear (Same as BHS) If (C) = 0, PC « (PC) + $0002 + rel -
BCLRn Clear Bit n in Memory Mn <0 -
BCS Branch if Carry Bit Set (Same as BLO) If (C) = 1,PC « (PC) + $0002 + rel -
Branch if Equal If (Z) = 1,PC « (PC) + $0002 + rel
Branch if Greater Than or Equal To If (N @ V) =0,PC « (PC) + $0002 + rel
Branch if Greater Than If (2) | (N ®V) = 0,PC « (PC) + $0002 + rel
Branch if Half Carry Bit Clear If (H) = 0, PC « (PC) + $0002 + rel
Branch if Half Carry Bit Set If (H) = 1,PC « (PC) + $0002 + rel
FLASH Memory Size A/D Converter Pin Count Branch if Higher If (C) | (2) = 0,PC « (PC) + $0002 + rel

Branch if Higher or Same (Same as BCC) If (C) = 0, PC < (PC) + $0002 + rel

1536 bytes
1536 bytes
4096 bytes
1536 bytes
1536 bytes
4096 bytes

8 pins

Branch if IRQ Pin High If IRQ1 = 1,PC « (PC) + $0002 + rel

4 ch, 8 bit
4 ch, 8 bit

8 pinS Branch if IRQ Pin Low If IRQ = 0, PC « (PC) + $0002 + rel

Bit Test (A) & (M)

8 pins

Branch if Less Than or Equal To If (2) | (N@®V) =1,PC « (PC) + $0002 + rel

& 16 pins

Branch if Lower (Same as BCS) If (C) = 1,PC « (PC) + $0002 + rel

4 ch, 8 bit
4 ch, 8 bit

1 6 pl ns Branch if Lower or Same If (C) | (2) = 1,PC « (PC) + $0002 + rel

Branch if Less Than If (N®V)=1,PC« (PC) + $0002 + rel

16 pins

Branch if Interrupt Mask Clear If (I) = 0, PC « (PC) + $0002 + rel

BMI Branch if Minus If (N) = 1, PC « (PC) + $0002 + rel

BMS Branch if Interrupt Mask Set If (I) = 1,PC « (PC) + $0002 + rel

BNE Branch if Not Equal If (Z) = 0,PC « (PC) + $0002 + rel

BPL Branch if Plus If (N) = 0, PC «— (PC) + $0002 + rel

BRA Branch Always PC « (PC) + $0002 + rel

BRCLR n Branch if Bit n in Memory Clear If bit n of M = 0, PC « (PC) + $0003 + re/

BRN Branch Never PC « (PC) + $0002

BRSET n Branch if Bit n in Memory Set If bit n of M = 1,PC « (PC) + $0003 + re/

BSET n Set Bit n in Memory

PC « (PC) + $0002, Push (PCL), SP « (SP) — $0001,

1 ;é PROTOTYFE AREA Branch to Subroutine Push (PCH), 2P < (&P) - 50001, PC  (PC) + rel
— * FUSER O| EEEEEEEE EEEE VDD ) ” - : ,. . ;
POWER S| eececee Compare and Branch if Equal 7T S moden = i, e (B + 606" oo for B odent o i e b S 6008 " -
J on BOARD (28MHz) Sl eteteletelele.
0!iC SEL {I cLC Clear Carry Bit Cbit«0 C

CLI Clear Interrupt Mask Bit | bit < 0 |

CLR A < $00; or M « $00; or X < $00; or H «— $00

™M Compare Accumulator with Memory (A) — (M) V,N,Z,C
C

p
oM A < SFF — (A); or X «— $FF — (X); or M «— $FF — (M) V,N,Z,C

MC68HC 908QY4

Complement (One’s Complement)

Compare Index Register with Memory (H:X) — (M:M + $0001)

C Compare X (Index Register Low) with Mem.  (X) — (M) V,N,z,C

L/
£
'O

PTB7
PTBr
PTBL
PTB4
PTB3
PTB2
PTB1
PTBO

I/O REGISTERS
64 BYTES

RESERVED

LED ENABLE
BRERR RN

o
’O

freescale"
Enabled

PX
DAA Decimal Adjust Accumulator (A)1o V,N,Z,C
01;0r X <

D d Branch if Not Z Bor O o 7o e M S 0tior X5+ 5% (result) = 0;o for INH or IX modessPC — (PC) + $0002 + el
or or modes: + + rel res| #0; or for or modes: « + + rel
SciementancBranchlbilotzero if result) = 0; IR RS A

MCU
DEMO

g QO

RESET PTA4

L 13
PTA1

RAM
128 BYTES

UNIMPLEMENTED

1.“USB to MONOS8 Interface” Section

Contains the circuitry needed to
electrically and logically translate
MONO8-like commands sent by the host
PC through the USB cable to the MONO08
interface of the microcontroller. The PK-
HC08QY4 board is powered by the USB
bus.

AUXILIARY ROM
1536 BYTES

UNIMPLEMENTED

FLASH MEMORY
4096 BYTES

INTERRUPT STATUS REGISTER 1 (INT1)
INTERRUPT STATUS REGISTER 2 (INT2)
INTERRUPT STATUS REGISTER 3 (INT3)

Priority Vector

Lowest IF15

FLASH CONTROL REGISTER (FLCR)

BREAK ADDRESS HIGH REGISTER (BRKH)
BREAK ADDRESS LOW REGISTER (BRKL)
BREAK STATUS AND CONTROL REGISTER (BRKSCR)
LVISR

RESERVED FOR FLASHTEST
IF4

MONITOR ROM
416 BYTES

FLASH
14 BYTES

FLASH BLOCK PROTECT REGISTER (FLBPR)

INTERNAL OSCILLATOR TRIM VALUE

FLASH
14 BYTES

USER VECTORS
48 BYTES

A

Highest

oflec

MICROSYSTEMS

IF14
IF13

! Not used

IF6

q PC « (PC) +n (n=1,2,0r 3),Push (PCL),SP « (SP) — $0001,
JSR Jump to Subroutine Push (PCH), SP « (SP) = $0001, PC « effective address

LDA Load Accumulator from Memory A < (M) V,N,Z

Load Index Register from Memory H:X < (M:M + $0001)

LDX Load X (Index Register Low) from Memory ) V,N,Z
LSL

Logical Shift Left (Same as ASL) 0]

M

HCO8 STARTER KIT

www.softecmicro.com
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2.“Demo” Section 3.“MCU” Section 4."Prototype” Section
Contains a soldered, 16-pin
MC68HC908QY4 device (in SOIC package)
with connectors to access the I/0 pins of
the microcontroller for expansion
prototyping. A 28 MHz clock signal is
provided (used to generate an internal
bus frequency of 7 MHz).

You can wire here your own circuit. The
prototype section features both a
standard, thru-hole area (for mounting
traditional components) and a SMD area
(for soldering SMD components in SOIC
package).

Features a RESET push-button, one user
push-button, a potentiometer and eight
user LEDs.

L Logical Shift Right

SR (]

NSA A < (A[3:0:A[7:4])

Nibble Swap Accumulator

ORA Inclusive-OR Accumulator and Memory A< (A)| (M) V,N,Z

PSHA Push Accumulator onto Stack Push (A), SP < (SP) — $0001

Address Description

PSHH Push H (Index Register High) onto Stack Push (H), SP « (SP) — $0001

PSHX Push X (Index Register Low) onto Stack Push (X), SP « (SP) — $0001

PULA Pull Accumulator from Stack SP « (SP + $0001), Pull (A)

PULH Pull H (Index Register High) from Stack SP « (SP + $0001), Pull (H)

PULX Pull X (Index Register Low) from Stack SP « (SP + $0001), Pull (X)

Rotate Left through Carry

—lllllllﬂ.l

Reset Stack Pointer SP « SFF =

SP « SP +$0001, Pull (CCR), SP < SP + $0001, Pull (A), SP < SP + $0001, Pull (X),
SP < SP + 50001, Pull (PCH), SP « SP + $0001, Pull (PCL)

SP « SP + 50001, Pull (PCH), SP < SP + $0001, Pull (PCL)

ROR Rotate Right through Carry
RSP
RTI Return from Interrupt V,H,I,N,Z,C

Return from Subroutine

-

SWI vector (low)

SBC Subtract with Carry A« (A)— (M) - (Q) VN, Z,C

SEC Set Carry Bit Chbit« 1 C

Set Interrupt Mask Bit 1 bit «— 1 |

SEI
STA Store Accumulator in Memory M « (A) V,N,Z

STHX Store Index Register (M:M + $0001) « (H:X) V,N,Z

STOP Enable IRQ Pin, Stop Oscillator | bit < 0, stop oscillator

STX Store X (Index Register Low) in Memory M « (X)

SUB Subtract A« (A) - (M)

REL QL $0001, Push (PCL), SP < (SP) -~ $0001, Push (PCH), SP < (SP) -
Push (X),5P (- (SP)._ 50001, Push (A), 5b « (5P) - $0001, Push (CCR), P «
I bit & 1,PCH « ($FFFC), PCL < (SFFFD)

CCR« (A)

Software Interrupt (55%()’9'50001,
Transfer Accumulator to CCR

Transfer Accumulator to X (Index Reg. Low) X < (A)
Transfer CCR to Accumulator A < (CCR)
Test for Negative or Zero (A) — $00; or (X) — $00; or (M) — $00
Transfer Stack Pointer to Index Register H:X « (SP) + $0001
Transfer X (Index Reg. Low) to Accumulator A « (X)
Transfer Index Register to Stack Pointer (SP) ¢ (H:X) - $0001

Enable Interrupts, Stop Processor 1 bit < 0, inhibit CPU clocking until interrupted

Microcontroller Development Tools
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PK-HC08QY4 Quickstart Tutorial freescale-

Install CodeWarrior
for HC(S)08

PK-HC08QY4 comes with a free version of CodeWarrior Development Studio
for HC(S)08 Microcontrollers, Special Edition.

CodeWarrior Development Studio for HC(S)08 Microcontrollers, Special
Edition, includes the CodeWarrior integrated development
environment (IDE); 4 KB code-size limited C compiler
and C source-level debugger; macro assembler
and Assembly-level debugger.The Special
Edition allows you to evaluate
CodeWarrior Development Studio for
HC(S)08 Microcontrollers at no cost.

To install the CodeWarrior IDE, insert
the CodeWarrior CD-ROM into your
computer’s CD-ROM drive. A
startup window will automatically
appear. Follow the on-screen
instructions.

metrowerks

Note: PK-HC08QY4 requires that a

CodeWarrior version equal to or

greater than 3.0 is present on your

system. If you have an earlier version on
your system, you must uninstall it and

install the new CodeWarrior version which

comes with PK-HC08QY4. If you purchased an
earlier CodeWarrior version, we advise you to
contact Metrowerks to have your license extended to
the new version.

CodeWarrior

Development Studio
for Motorola HC(S)08
Microcontrollers

Found New
Hardware Wizard

The first time PK-HC08QY4 is connected to the PC, Windows recognizes the
instrument and starts the “Found New Hardware Wizard” procedure, asking
you to specify the drivers to use for the instrument.

The procedure is slightly different on each version of Windows. On Windows
XP, select the “Install the software automatically” option and click on the
“Next” button.

Be sure not to specify any drive or optional location where to look for the
driver, since it has already been installed on your hard disk by the PK-HC08
Series Additional Components setup.

Note: both Windows 2000 and Windows
XP may issue a warning during the
“Found New Hardware Wizard”
procedure. This warning is related to the
fact that the USB driver used by PK-
HC08QY4 is not digitally signed by
Microsoft, and Windows considers it to
be potentially malfunctioning or
dangerous for the system. However, you
can safely ignore the warning, since
every kind of compatibility/security test
has been carried out by SofTec
Microsystems.

Found New Hardware Wizard

Welcome to the Found NHew
Hardware Wizard

Thiz wizard helps pou install saftware far:

SofTec Microspsterns PE-HCOB Series Starter Kit

Z\.') If your hardware came with an installation CD
“ZE2 or floppy disk. insert it now.

“w'hat do you want the wizard to do?

(@) Install the software automatically [Recommendesd)
() Install from a list or specific location [Advanced)

Click Mext to continue.

Start a Debugging
Session

Choose Project > Debug from the main menu. This will generate an
executable file and will download it to the board.

A new debugger environment will open.

&, True-Time Simul & Real-Time Deb 1 C:\Program Files\Metrowerks\CodeWarrior CW08_V3.0\(CodeWarrior_Examples)\HCOB\SofTec ... [Z]@
File View Run inDART-HCOE Component Assembly ‘Window Help
== T I el el e e S
@ |E| Assembly E]@
C:\Program FilestMetrowerks\Codew/armion CW08_\W3.0MCode\W ariar_ExamplesNHCOBY Amaine  |Line: 22 _Startup
L EEGC $EI i
void main (woid) EESD LD& OxEEAS
1E EES0 BIT #0x02
EnableInterrupts // Enahles Global Interrupt EESZ ENE *+h ;ahs = EE9G
CONFIGL |= Ox01; // Disables COP EES4 LDIX #0x00B0
CONFIGZ = 0x48; // Enables external oscillator and IRQ/RST pi EE37 TX3
D3CSTAT = 0x02; // Enables external clock generator EE98 J5R 0xEEL7
LDEB = OxFF: // Configures port B as output EESE LDX OxEEAT
AD3CR = 0xZ21; // Enahles ADC charmel 1 [
ADICLE = 0x607 /4 Bua clock /8
v
$ s HCOS Auto
- -
E Es 1)
I FF 5P FF
SR EB Status VHINZC
_Startup () PC |EEBC
- ~+
=
StartD8.c Auto Symb Global Autg
_startupData £9> _tagSrartup 0030 7F 24 00 00 FF EO 00 00 .*%...... L]
__SEG_END_S3TACE array[0] of unsigmed char 008 00 LC FF FF FF FF FF FF
Q030 FF FF FF FF FF FF FF FF ..
0098 FF FF FF FF FF FF FF FF
004D FF FF FF EE 00 EE EE 67 ....... a hd
- -
=
_Startup Auto Symb | Local done .\cmd}SofTec_postload.cud [
Postload command file correctly executed.
in® ™
£ b
For Help, press F1 MCEBHCI0BG VS done ycmdiSof Tec_postioad.cmd

Soflec

MICROSYSTEMS

Development Tools
for the EmbeddedWorld

Install the
Instrument Software

SofTec Microsystems Additional Components include the PK-HC08QY4 USB
driver, the PK-HC08QY4 software plug-in for CodeWarrior HC(S)08, SofTec
Microsystems DataBlaze programming utility, examples and documentation in
PDF format.

To install the SofTec Microsystems Additional
Components, insert the SofTec Microsystems
“System Software” CD-ROM into your
computer’s CD-ROM drive. A startup
window will automatically appear.
Choose “Install Instrument
Software” from the main menu.
Click on the “PK-HCO08 Series
Additional Components” option.
Follow the on-screen instructions.

System
Software

www.softecmicro.com

Soflec
Development Tools
for the EmbeddedWorld
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1.“USB to MONO8 Interface” Section 2.”“Demo” Section 3.“MCU” Section 4."Prototype” Section

Contains the circuitry needed to
electrically and logically translate

Features a RESET push-button, one user Contains a soldered, 16-pin
push-button, a potentiometer and eight MC68HC908QY4 device (in SOIC
MONO8-like commands sent by the host  user LEDs.
PC through the USB cable to the MONO08

You can wire here your own circuit. The
prototype section features both a
package) with connectors to access the standard, thru-hole area (for mounting
1/0 pins of the microcontroller for traditional components) and a SMD area
interface of the microcontroller. The PK- expansion prototyping. A 28 MHz clock (for soldering SMD components in SOIC
HC08QY4 board is powered by the USB signal is provided (used to generate an package).

bus. internal bus frequency of 7 MHz).

Run the Example

Choose Run > Start/Continue from the main menu.The program will
be executed in real-time. By rotating the potentiometer on the board,
you affect the results of the A/D conversion.The binary value of each
conversion is displayed on the LEDs.

PROTOTYPE AREA

* Fuser EEEEEEEEEEEN\DD
J oN BOARD (28MHz)

OSC SEL
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DEMO
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RESET PTA4

HCO8 STARTER KIT
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Enabled

Connect the Board
to the PC

“POWER" LED on the instrument will turn on.

%ﬁ Connect PK-HC08QY4 to a free USB port on your PC.The green

PROTOTYPE AREA

* Fuser EEEEEEEENEENEN\DD
J oN BOARD (28MHz)

0OSC SEL
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Run CodeWarrior and
Open the Example

Start the CodeWarrior IDE by selecting Start > Programs > Metrowerks
CodeWarrior > CWO08 > CodeWarrior IDE. The CodeWarrior IDE will open.

Choose File > Open from the main menu.

Select the “ADC.mcp” workspace file that is located in the
“[Programs Folder]\Metrowerks\CodeWarrior CW08\
(CodeWarrior_Examples)\HC08\SofTec Microsystems\
PK-HC08QY4\C\ADC" folder.

Click “Open”.

1=l
ADC_mcp I
| # SofTec j B ¢ @ %
Filez ] Link Ordler | Targets |
¢ File Code | Data |4 =
B readme.txt nfa nfa =l =)
=3 Sources a0 0+« =
-l main.c 30 0« =
#-{7 Startup Code 166 9+ =
=3 P 1] ] =l
#{3 Libs 14K 2k o+ =
#{3 Debugger Project File 0 0 =l
#{3 Debugger Crd Files 0 0 =l

Congratulations!

You have successfully completed this tutorial! You can now
continue to experiment with the CodeWarrior user interface
and discover its potentialities (step commands, breakpoints,
watch windows, etc.) on your own.

Please also read carefully all of the PK-HC08QY4
documentation.

For the latest software releases,
new products, new supported devices,
discussion forums and FAQs,
logonto

http://www.softecmicro.com/
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