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Revision History

To provide the most up-to-date information, the revision of our
documents on the World Wide Web will be the most current. Your printed
copy may be an earlier revision. To verify you have the latest information
available,

The following revision history table summarizes changes contained in
this document. For your convenience, the page number designators
have been linked to the appropriate location.

Revision History

Revision i Page
Date Level Description Number(s)
Section 22. Timer Interface Module (TIM) — Timer
: . . . 341
discrepancies corrected throughout this section.
August, 2002 6
Section 24. Mechanical Specifications — Replaced incorrect 393
44-pin QFP drawing, case 824E to case 824A.
In Table 15-1, second cell in "Comment" column, corrected PTC
199
to PTCH1.
In Figure 21-2, Timebase control register, bit 0 is a reserved bit. 337
July, 2001 5
Updated crystal oscillator component values in 23.17.1 CGM
e 387
Component Specifications.
Added appendix A: MC68HC08GP32 — ROM part. 397
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General Description

1.2 Introduction

The MC68HC908GP32 is a member of the low-cost, high-performance
M68HCO08 Family of 8-bit microcontroller units (MCUs). All MCUs in the
family use the enhanced M68HCO08 central processor unit (CPU08) and
are available with a variety of modules, memory sizes and types, and
package types.

1.3 Features

For convenience, features have been organized to reflect:
Standard features of the MC68HC908GP32
Features of the CPU08

1.3.1 Standard Features of the MC68HC908GP32

High-performance M68HCO08 architecture optimized for
C-compilers

Fully upward-compatible object code with M6805, M146805, and
M68HCO05 Families

8-MHz internal bus frequency

FLASH program memory security1

On-chip programming firmware for use with host personal
computer which does not require high voltage for entry

In-system programming

System protection features:

Optional computer operating properly (COP) reset

Low-voltage detection with optional reset and selectable trip
points for 3.0-V and 5.0-V operation

lllegal opcode detection with reset

lllegal address detection with reset

1. No security feature is absolutely secure. However, Motorola’s strategy is to make reading or
copying the FLASH difficult for unauthorized users.

MC68HC908GP32:MC68HC08GP32

MOTOROLA



Freescale Semiconductor, Inc.

General Description
Features

* Low-power design; fully static with stop and wait modes
e Standard low-power modes of operation:

— Wait mode

— Stop mode
* Master reset pin and power-on reset (POR)

* 32 Kbytes of on-chip FLASH memory with in-circuit programming
capabilities of FLASH program memory

* 512 bytes of on-chip random-access memory (RAM)
e Serial peripheral interface module (SPI)
e Serial communications interface module (SCI)

e Two 16-bit, 2-channel timer interface modules (TIM1 and TIM2)
with selectable input capture, output compare, and PWM
capability on each channel

* 8-channel, 8-bit successive approximation analog-to-digital
converter (ADC)

* BREAK module (BRK) to allow single breakpoint setting during
in-circuit debugging

e Internal pullups on IRQ and RST to reduce customer system cost

* Clock generator module with on-chip 32-kHz crystal compatible
PLL (phase-lock loop)

* Up to 33 general-purpose input/output (1/O) pins, including:
— 26 shared-function 1/O pins

— Five or seven dedicated I/O pins, depending on package
choice

e Selectable pullups on inputs only on ports A, C, and D. Selection
is on an individual port bit basis. During output mode, pullups are
disengaged.

e High current 10-mA sink/10-mA source capability on all port pins
* Higher current 15-mA sink/source capability on PTCO-PTC4

* Timebase module with clock prescaler circuitry for eight user
selectable periodic real-time interrupts with optional active clock
source during stop mode for periodic wakeup from stop using an
external 32-kHz crystal

MC68HC908GP32-MC68HC08GP32
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General Description

Oscillator stop mode enable bit (OSCSTOPENB) in the CONFIG
register to allow user selection of having the oscillator enabled or
disabled during stop mode

8-bit keyboard wakeup port

5-mA maximum current injection on all port pins to maintain input
protection

40-pin plastic dual-in-line package (PDIP), 42-pin shrink dual-in-
line package (SDIP), or 44-pin quad flat pack (QFP)

Specific features of the MC68HC908GP32 in 40-pin PDIP are:
— Port Cis only 5 bits: PTCO-PTC4

— Port D is only 6 bits: PTDO-PTDS5; single 2-channel TIM
module

Specific features of the MC68HC908GP32 in 42-pin SDIP are:
— Port Cis only 5 bits: PTCO-PTC4

— Port D is 8 bits: PTDO-PTD7; dual 2-channel TIM modules
Specific features of the MC68HC908GP32 in 44-pin QFP are:
— Port Cis 7 bits: PTCO-PTC6

— Port D is 8 bits: PTD0O-PTD7; dual 2-channel TIM modules

1.3.2 Features of the CPU08

Features of the CPUOS8 include:

Enhanced HCO5 programming model

Extensive loop control functions

16 addressing modes (eight more than the HC05)
16-bit index register and stack pointer
Memory-to-memory data transfers

Fast 8 x 8 multiply instruction

Fast 16/8 divide instruction

Binary-coded decimal (BCD) instructions
Optimization for controller applications

Efficient C language support

MC68HC908GP32:MC68HC08GP32
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General Description

weubeiqg %0019 NON “1-1 ainbig

ao1nep dnjind pajeibajul suleuod uld

suid pod aALIp Juauno JaybiH T

AMV IINAOW )
3INAON @ 2 43L1SI53H NOILYHNDIANOD yod indul ji 8dinep dnjind yum 8|jqeinbiyuod a1emyos ase suod |
AHIN3 300N HOLINOW
VSS
- 3INCOW T
| 43181934 NOILYHNDIANOD HAMOd ss.
3INAOW @ -— S5\
ALlHNO3S -— a0y
N 3INAOW
N dYIN AHOW3W AN 3INAON
N 13834 NO-HImOd
ax1/odld -—» S| @ 3INAOW
ouiald < 2| 3 Allv HOLIMS SN8 V1va AHV FINGOWHILHIANOD [ HFNI¥SS)
m TVLOIQ-0OL-O0TYNY LIg-8 | H43H AVad
N
155/001d <] N1 3INAOIN HOLINOW @ JINAON o
}OSIN/IALd ~—»] odlwNEaa NS [T -
+1SONEAld <— AN 31N0OW 30V4HILNI
+osdseald - 3|8 @ N Ivd3HdIHAd Vi3S @ 3INAOW 154
LOHOLLYALd ~— m 2 NOILVHOIINI WALSAS HINI b2 [+ 28~
+ IHOLL/SALd ~—] IINAOW ATd3dOHd AHV A
4 0HOZ1/901d ~-—» HNILYHIO HILNAWOD
}IHOZL/L01d ~—m dOO1QaN0TISVH | [-—— D4XWDD
=N 3INAOIW 30V4HILNI
$100ld <> N SNOILYDINNWOD TvIH3S AHV
$1101d <—»] golvTiosoziize | [& 9950
+1201d - 5| AN 2 3NaoN < 1080
$160ld <> m S AHV N—7] 30V4HILNI HIWIL TINNYHO-Z IINAOW HOLYHINTD Y0010
¥ -0 |°
¥ H” me_ N L I1NOW @ S$31Ad 98 — 30VdS HOLOIA HSYT4 HISN
1901d N\—] 30V4HILNI HANIL TINNVHO-2
K __H $31A9 £0€ — NOH HOLINOW
wm«mmﬂ -~ @ FINAOW LdNHYILNI
S QHYOZAIM 118-8
20v/zaLd @ $31A9 215 — Wvd H3SN
saveald -—s| S5 @ 3INAOW LIFIHNI 3DYLTOA-MOT AHV »
yav/vald <—s 3| B JDVLI0A VN @ $31AD 952°2€ — HSY14 HISN
SQV/Sald <-—w]
90v/981d ~-— 3INAOW AHV AHV $31A8 ¥9 — SHIALSIHIH SNLYLS ANY TOHINOD
[QV//91ld <—n] Mv3Hg INIOdYYIHE ITONIS
oo IINAON @ (M) LINN SHILSIDIH
} 0080V Ld-2agw/LYLd AHV S(3 @ 3ISVEINIL T1BVINNYHOOHd AHV OI90TOLLINHLIEY Nd0
> P
NdO 800H8IN
SN TYNHALNI

MC68HC908GP32-MC68HC08GP32

MOTOROLA



Freescale Semiconductor, Inc.

1.5 Pin Assignments

MC68HC908GP32-MC68HC08GP3

General Description
Pin Assignments

Vooa (PLL) [T 1
Vssa(PLL) [ ] 2
CGMXFC (PLL) [ 3

osc2[] 4

osct [| s
RST[ ] 6
PTCO[| 7
PTC1[| &
PTC2[| o
PTC3 [ 10

PTC4 [ 11
PTEO/TxD I: 12

PTEV/RXD [ | 13
IRQ ] 14
PTDO/SS [ 15
PTDIMISO [ | 16
PTD2MOSI [ | 17

PTD3/SPSCK I: 18

40 [] PTA7/RED?

30 [] PTAGKBDS

a8 [] PTAS/KEDS

a7 [[] PTA4/KBD3

36 [] PTAS/KEDS

35 [ | PTA2/KBD2

34 :I PTA1/KBD1

33 :I PTAO/KBDO

32 [] Vssap/VRerL (ADC)
31 :IVDDAD/VREFH (ADC)
s0 | ] PTB7/AD7

29 :| PTB6/AD6

28 | | PTBS/ADS

27 | ] PTB4/AD4

26 | ] PTB3/AD3

25 [ | PTB2/AD2

24 [] PTB1/ADH

23 | | PTBO/ADO

Vgss [ 19 20 :l PTD5/T1CH1
Vbp [ 20 21 :l PTD4/T1CHO
Pins not available on 40-pin package Internal connection
PTC5 Connected to ground
PTC6 Connected to ground
PTD6/T2CHO Unconnected
PTD7/T2CHA1 Unconnected

Figure 1-2. 40-Pin PDIP Pin Assignments
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General Description

Vopa (PLL) [ ] 1 ~ 42 [ | PTA7/KBD7
Vgsa (PLL) I: 2 41 :I PTA6/KBD6
cGMxFC (PLL) [ | 3 40 [ | PTAS/KBDS
osc2[ | 4 39 ] PTA4/KBD4
osct[ | 5 3g | | PTAS/KBD3
RST[ | 6 37 | | PTA2/KBD2
PTCO[ | 7 36 | | PTA1/KBD1
PTC1[ | 8 35 | | PTAO/KBDO
PTC2[ | 9 34 || Vssan/VrerL (ADC)
PTC3[ | 10 33 || Vooan/VrerH (ADC)
PTC4 [ | 11 32 [ | PTB7/AD7
PTEO/TXD [ | 12 31 | ] PTB6/AD6
PTE1/RxD [ | 13 30 [ | PTBS5/AD5
Ra[ | 14 29 [ | PTB4/AD4
PTDO/SS [ | 15 28 | | PTB3/AD3
PTDIMISO [ | 16 27 | | PTB2/AD2
PTD2/MOSI [ | 17 26 || PTB1/AD1
PTD3/SPSCK [ | 18 25 | ] PTBO/ADO
Ves [ | 19 24 | | PTD7/T2CH1
Voo [_| 20 23 [ ] PTD6/T2CHO
PTD4/T1CHO [ | 21 22 | | PTD5/T1CH!
Pins not available on 42-pin package Internal connection
PTC5 Connected to ground
PTC6 Connected to ground

Figure 1-3. 42-Pin SDIP Pin Assignments

MC68HC908GP32:MC68HC08GP32
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General Description
Pin Functions
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Figure 1-4. 44-Pin QFP Pin Assignments

1.6 Pin Functions

Descriptions of the pin functions are provided here.

1.6.1 Power Supply Pins (Vpp and Vgg)

Vpp and Vgg are the power supply and ground pins. The MCU operates
from a single power supply.

Fast signal transitions on MCU pins place high, short-duration current
demands on the power supply. To prevent noise problems, take special
care to provide power supply bypassing at the MCU as Figure 1-5
shows. Place the C1 bypass capacitor as close to the MCU as possible.

MC68HC908GP32-MC68HC08GP32
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General Description

Use a high-frequency-response ceramic capacitor for C1. C2 is an
optional bulk current bypass capacitor for use in applications that require
the port pins to source high current levels.

MCU
Vbb Vss
|l
[
C1
0.1 puF
M
[\
Cc2
O =
Vbp

NOTE: Component values shown
represent typical applications.

Figure 1-5. Power Supply Bypassing

1.6.2 Oscillator Pins (OSC1 and OSC2)

The OSC1 and OSC2 pins are the connections for the on-chip oscillator
circuit. See Section 7. Clock Generator Module (CGMC).

1.6.3 External Reset Pin (RST)

A logic 0 on the RST pin forces the MCU to a known startup state. RST
is bidirectional, allowing a reset of the entire system. It is driven low when
any internal reset source is asserted. This pin contains an internal pullup
resistor. See Section 19. System Integration Module (SIM).

1.6.4 External Interrupt Pin (IRQ)

IRQ is an asynchronous external interrupt pin. This pin contains an
internal pullup resistor. See Section 12. External Interrupt (IRQ).

MC68HC908GP32:MC68HC08GP32
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General Description
Pin Functions

1.6.5 CGM Power Supply Pins (Vppa and Vgsa)

Vppa and Vggp are the power supply pins for the analog portion of the
clock generator module (CGM). Connect the Vppp pin to the same
voltage potential as Vpp, and the Vgga pin to the same voltage potential
as Vgg. Decoupling of these pins should be as per the digital supply. See
Section 7. Clock Generator Module (CGMC).

1.6.6 External Filter Capacitor Pin (CGMXFC)

CGMXFC is an external filter capacitor connection for the CGM. See
Section 7. Clock Generator Module (CGMC).

1.6.7 ADC Power Supply/Reference Pins (Vppap/VrerH 9Nd Vssap/VRerD)

Vppap and Vggap are the power supply pins for the analog-to-digital
converter (ADC). Connect the Vppap pin to the same voltage potential
as Vpp, and the Vggpp pin to the same voltage potential as Vgg.
Decoupling of these pins should be as per the digital supply. See
Section 5. Analog-to-Digital Converter (ADC).

VReFrH is the high reference supply for the ADC, and is internally
connected to Vppap-

VRrerL is the low reference supply for the ADC, and is internally
connected to Vggap.

1.6.8 Port A Input/Output (I/O) Pins (PTA7/KBD7-PTA0/KBDO)

PTA7-PTAO are general-purpose, bidirectional I/O port pins. Any or all
of the port A pins can be programmed to serve as keyboard interrupt
pins. See Section 16. Input/Output (I1/0) Ports and Section 13.
Keyboard Interrupt Module (KBI).

These port pins also have selectable pullups when configured for input
mode. The pullups are disengaged when configured for output mode.
The pullups are selectable on an individual port bit basis.

1.6.9 Port B 1/O Pins (PTB7/AD7-PTB0O/ADO)

PTB7-PTBO are general-purpose, bidirectional I/O port pins that can
also be used for analog-to-digital converter (ADC) inputs. See Section
16. Input/Output (I/0) Ports and Section 5. Analog-to-Digital
Converter (ADC).

MC68HC908GP32-MC68HC08GP32
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General Description

1.6.10 Port C 1/O Pins (PTC6-PTCO)

PTC6—-PTCO are general-purpose, bidirectional 1/O port pins. See
Section 16. Input/Output (I/O) Ports. PTC5 and PTC6 are only
available on 44-pin QFP package.

These port pins also have selectable pullups when configured for input
mode. The pullups are disengaged when configured for output mode.
The pullups are selectable on an individual port bit basis.

1.6.11 Port D 1/O Pins (PTD7/T2CH1-PTDO/SS)

PTD7-PTDO are special-function, bidirectional 1/0O port pins.
PTDO-PTD3 can be programmed to be serial peripheral interface (SPI)
pins, while PTD4—-PTD7 can be individually programmed to be timer
interface module (TIM1 and TIM2) pins. See Section 22. Timer
Interface Module (TIM), Section 20. Serial Peripheral Interface
Module (SPI), and Section 16. Input/Output (I1/0) Ports. PTD6 and
PTD7 are only available on 42-SDIP and 44-pin QFP packages.

These port pins also have selectable pullups when configured for input
mode. The pullups are disengaged when configured for output mode.
The pullups are selectable on an individual port bit basis.

1.6.12 Port E I/O Pins (PTE1/RxD-PTEQ/TxD)

NOTE:

PTEO-PTE1 are general-purpose, bidirectional I/O port pins. These pins
can also be programmed to be serial communications interface (SCI)
pins. See Section 18. Serial Communications Interface Module (SCI)
and Section 16. Input/Output (I/0) Ports.

Any unused inputs and I/O ports should be tied to an appropriate logic
level (either Vpp or Vgg). Although the I/O ports of the
MC68HC908GP32 do not require termination, termination is
recommended to reduce the possibility of static damage.

MC68HC908GP32:MC68HC08GP32
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Technical Data — MC68HC908GP32+ MC68HC08GP32

2.1 Contents

2.2
2.3
2.4
2.5

2.2 Introduction

Section 2. Memory Map

Introduction. . . ... .. . . 43
Unimplemented Memory Locations . .................... 43
Reserved Memory Locations .. ........................ 44
Input/Output (I/O) Section. . . .......... ... ... ... . ..... 44

The CPUO08 can address 64 Kbytes of memory space. The memory
map, shown in Figure 2-1, includes:

32,256 bytes of user FLASH memory

512 bytes of random-access memory (RAM)
36 bytes of user-defined vectors

307 bytes of monitor ROM

2.3 Unimplemented Memory Locations

Accessing an unimplemented location can cause an illegal address
reset. In the memory map (Figure 2-1) and in register figures in this
document, unimplemented locations are shaded.

MC68HC908GP32-MC68HC08GP32
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Memory Map

2.4 Reserved Memory Locations

Accessing a reserved location can have unpredictable effects on MCU
operation. In the Figure 2-1 and in register figures in this document,
reserved locations are marked with the word Reserved or with the
letter R.

2.5 Input/Output (I/O) Section

Most of the control, status, and data registers are in the zero page area
of $0000-$003F. Additional I/O registers have these addresses:

$FEOQO; SIM break status register, SBSR
$FEO1; SIM reset status register, SRSR
$FE02; reserved, SUBAR

$FEO03; SIM break flag control register, SBFCR
$FEO04; interrupt status register 1, INT1

$FEO05; interrupt status register 2, INT2
$FEOQ6; interrupt status register 3, INT3
$FEOQ7; reserved

$FEO08; FLASH control register, FLCR

$FEQ9; break address register high, BRKH
$FEOA; break address register low, BRKL
$FEOB; break status and control register, BRKSCR
$FEOQC; LVI status register, LVISR

$FF7E; FLASH block protect register, FLBPR
$FFFF; COP control register, COPCTL

Data registers are shown in Figure 2-2. Table 2-1 is a list of vector
locations.

MC68HC908GP32:MC68HC08GP32
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$0000
l
$003F
$0040
l
$023F
$0240
l
$7FFF
$8000
l
$FDFF
$FE00
$FEO1
$FE02
$FE03
$FE04
$FEO05
$FE06
$FE07
$FE08
$FE09
$FEOA
$FEO0B
$FEOC
$FEOD
!
$FEOF

Memory Map
Input/Output (1/O) Section

I/O Registers
64 Bytes

RAM
512 Bytes

Unimplemented
32,192 Bytes

FLASH Memory
32,256 Bytes

SIM Break Status Register (SBSR)

SIM Reset Status Register (SRSR)

Reserved (SUBAR)

SIM Break Flag Control Register (SBFCR)

Interrupt Status Register 1 (INT1)

Interrupt Status Register 2 (INT2)

Interrupt Status Register 3 (INT3)

Reserved

FLASH Control Register (FLCR)

Break Address Register High (BRKH)

Break Address Register Low (BRKL)

Break Status and Control Register (BRKSCR)

LVI Status Register (LVISR)

Unimplemented
3 Bytes

Figure 2-1. Memory Map

MC68HC908GP32-MC68HC08GP32
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Memory Map

$FE10 Unimplemented
! 16 Bytes
Reserved for Compatibility with Monitor Code
SFE1F for A-Family Parts
$FE20
1 Monitor ROM
307 Bytes
$FF52
$FF53
1 Unimplemented
43 Bytes
$FF7D
$FF7E FLASH Block Protect Register (FLBPR)
$FF7F
1 Unimplemented
93 Bytes
$FFDB
Note: $FFF6-$FFFD SFFDC
il L FLASH Vectors
8 security bytes 36 Bytes
$FFFF

Figure 2-1. Memory Map (Continued)

MC68HC908GP32:MC68HC08GP32
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Addr.

$0000

$0001

$0002

$0003

$0004

$0005

$0006

$0007

$0008

$0009

Freescale Semiconductor, Inc.

Memory Map
Input/Output (1/O) Section

Register Name Bit7 6 5 4 3 2 1 Bit 0
Read:
Port A Data Register |, . PTA7 PTA6 PTA5 PTA4 PTA3 PTA2 PTA1 PTAO
Write:
(PTA)
Reset: Unaffected by reset
Read:
Port B Data Register PTB7 PTB6 PTB5 PTB4 PTB3 PTB2 PTB1 PTBO
Write:
(PTB)
Reset: Unaffected by reset
Read: 0
Write:
(PTC)
Reset: Unaffected by reset
Read:
Port D Data Register ., PTD7 PTD6 PTD5 PTD4 PTD3 PTD2 PTD1 PTDO
Write:
(PTD)
Reset: Unaffected by reset
Read:
Data Direction Register A, . DDRA7 | DDRA6 | DDRA5 | DDRA4 | DDRA3 | DDRA2 | DDRA1 | DDRAO
Write:
(DDRA)
Reset: 0 0 0 0 0 0 0 0
Read:
Data Direction Register B DDRB7 | DDRB6 | DDRB5 | DDRB4 | DDRB3 | DDRB2 | DDRB1 | DDRBO
Write:
(DDRB)
Reset: 0 0 0 0 0 0 0 0
Read: 0
Write:
(DDRC)
Reset: 0 0 0 0 0 0 0 0
Read:
Data Direction Register D ., . DDRD7 | DDRD6 | DDRD5 | DDRD4 | DDRD3 | DDRD2 | DDRD1 | DDRDO
Write:
(DDRD)
Reset: 0 0 0 0 0 0 0 0
Read: 0 0 0 0 0 0
Port E Data Register ,, ., . PTE1 PTEO
Write:
(PTE)
Reset: Unaffected by reset
Read:
Unimplemented  Write:
Reset: 0 0 0 0 0 0 0 0
= Unimplemented R = Reserved U = Unaffected

Figure 2-2. Control, Status, and Data Registers (Sheet 1 of 8)
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Memory Map

Addr.

$000A

$000B

$000C

$000D

$000E

$000F

$0010

$0011

$0012

$0013

Register Name Bit 7 6 5 4 3 2 1 Bit 0
Read:
Unimplemented  Write:
Reset: 0 0 0 0 0 0 0 0
Read:
Unimplemented Write:
Reset: 0 0 0 0 0 0 0 0
Read:| 0 0 0 0 0 0
Data Direction Register E Write: DDRE1 DDREO
(DDRE) :
Reset: 0 0 0 0 0 0 0 0
Read:
Port A Input Pullup Enable PTAPUE7 | PTAPUEG | PTAPUES | PTAPUE4 | PTAPUE3 | PTAPUE2 | PTAPUET | PTAPUEQ
Register Write:
(PTAPUE) Reset. 0 0 0 0 0 0 0 0
Port C Input Pullup Enable ¢8| O
ort C Input Pullup Enable PTCPUES | PTCPUES5 | PTCPUE4 | PTCPUE3 | PTCPUE2 | PTCPUE1 | PTCPUEOD
Register Write:
(PTCPUE) Reset: 0 0 0 0 0 0 0 0
Read:
Port D Input Pullup Enable ™" pTppyE7 | PTDPUEG | PTDPUES5 | PTDPUE4 | PTDPUE3 | PTDPUE2 | PTDPUET | PTDPUEQ
Register Write:
(PTOPUE) poset: 0 0 0 0 0 0 0 0
Read: DMAS
(SPCR) :
Reset: 0 0 1 0 1 0 0 0
SPI Status and Control 1€3%|  SPRF CRRIE OVRF | MODF | SPTE vooren | sri | spro
Register Write:
(SPSCR) Reset: 0 0 0 0 1 0 0 0
Read:| R7 R6 R5 R4 R3 R2 R1 RO
SPI Data Register ,,, .. .
spoR) re:| 17 T6 T5 T4 T3 T2 T1 T0
Reset: Unaffected by reset
Read:
SCI Control Register | . LOOPS | ENSCI | TXINV M WAKE | ILTY PEN PTY
(SCC1) :
Reset: 0 0 0 0 0 0 0 0
= Unimplemented R = Reserved U = Unaffected

Figure 2-2. Control, Status, and Data Registers (Sheet 2 of 8)
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Freescale Semiconductor, Inc.

Memory Map
Input/Output (1/O) Section

Addr. Register Name Bit 7 6 5 4 3 2 1 Bit 0
Read: SCTIE TCIE SCRIE ILIE TE RE RWU SBK
SCI Control Register2 ,, .. .
$0014 (5CC2) Write:
Reset: 0 0 0 0 0 0 0 0
Read Re T8 DMARE | DMATE ORIE NEIE FEIE PEIE
SCI Control Register 3 |, , .. .
$0015 (5CC3) Write:
Reset: U u 0 0 0 0 0 0
Read:| SCTE TC SCRF IDLE OR NF FE PE
SCI Status Register 1, .. .
$0016 (5CS1) Write:
Reset: 1 1 0 0 0 0 0 0
Read: BKF RPF
SCI Status Register2 ,, ..
$0017 (5CS2) Write:
Reset: 0 0 0 0 0 0 0 0
Read: R7 R6 R5 R4 R3 R2 R1 RO
SCI Data Register ,, .. .
$0018 (SCDR) Write: T7 T6 T5 T4 T3 T2 T TO
Reset: Unaffected by reset
Read: SCP1 SCPO R SCR2 SCR1 SCRO
SCI Baud Rate Register ,, .. .
$0019 (SCBR) Write:
Reset: 0 0 0 0 0 0 0 0
Keyboard Status Read: 0 0 0 0 KEYF 0 MASKK | MODEK
$001A and Control Register Write: ACKK
(INTKBSCR) poset: 0 0 0 0 0 0 0 0
Read:
Keyboard Interrupt Enable KBIE7 | KBIE6 | KBIE5 | KBIE4 | KBIE3 | KBIE2 | KBIE1 | KBIEO
$001B Register Write:
(INTKBIER) poset: 0 0 0 0 0 0 0 0
Time Base Module Control Read:  TBIF TBR2 TBR1 TBRO 0 TBIE TBON R
$001C Register Write: TACK
(TBCR) Reset: 0 0 0 0 0 0 0 0
IRQ Status and Control Read: 0 0 0 0 IRQF 0 IMASK MODE
$001D Register Write: ACK
(INTSCR) peset: 0 0 0 0 0 0 0 0
= Unimplemented R = Reserved U = Unaffected

Figure 2-2. Control, Status, and Data Registers (Sheet 3 of 8)
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Freescale Semiconductor, Inc.

Memory Map

Addr. Register Name Bit 7 6 5 4 3 2 1 Bit 0
Configuration Register 2 Read: 0 0 0 0 0 0 0SC- | SCIBD-
$001E (CONFIG2)t Write: STOPENB|  SRC
Reset: 0 0 0 0 0 0 0 0
Read: "
$001F Configuration Register‘] Write: COPRS | LVISTOP | LVIRSTD | LVIPWRD | LVI50R3 SSREC STOP COPD
(CONFIG1)T '
Reset: 0 0 0 0 0 0 0 0
Timer 1 Status and Control Read: TOF TOIE TSTOP 0 0 PS2 PS1 PSO
$0020 Register Write: 0 TRST
(TSC) Reset: 0 0 1 0 0 0 0 0
Timer 1 Counter Read:| Bit15 14 13 12 11 10 9 Bit 8
$0021 Register High Write:
(TICNTH) Reset: 0 0 0 0 0 0 0 0
Timer 1 Counter Read: Bit 7 6 5 4 3 2 1 Bit 0
$0022 Register Low Write:
(TMONTL) Reset: 0 0 0 0 0 0 0 0
Timer 1 Counter Modulo 1¢2%| & -
imer 1 Counter Modulo * ™" gt 15 14 13 12 11 10 9 Bit8
$0023 Register High Write:
(TIMODH) poger 1 1 1 1 1 1 1 1
' Read:
Timer 1 Counter Modulo Bit 7 6 5 4 3 2 1 Bit 0
$0024 Register Low Write:
(TIMODL) poger 1 1 1 1 1 1 1 1
' Read:| CHOF
Timer 1 Channel 0 Status CHOIE | MSOB | MSOA | ELSOB | ELSOA | TOVO | CHOMAX
$0025 and Control Register Write: 0
(T1SC0) Reset: 0 0 0 0 0 0 0 0
, Read:
Timer 1 Channel 0 Bit 15 14 13 12 11 10 9 Bit 8
$0026 Register High Write:
(T1CHOH) Reset: Indeterminate after reset
Timer 1 Channel 0 Read: Bit 7 6 5 4 3 2 1 Bit 0
$0027 Register Low Write:
(T1CHOL) Reset: Indeterminate after reset

T One-time writable register after each reset, except LVISOR3 bit. LVI50RS3 bit is only reset via POR (power-on reset).

= Unimplemented R = Reserved U = Unaffected

Figure 2-2. Control, Status, and Data Registers (Sheet 4 of 8)
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Freescale Semiconductor, Inc.

Memory Map
Input/Output (1/O) Section

Addr. Register Name Bit 7 6 5 4 3 2 1 Bit 0
' Read:| CH1F 0
Timer 1 Channel 1 Status CHIIE MS1A | ELS1B | ELS1A | TOVi | CHIMAX
$0028 and Control Register Write: 0
(T1SC1) Reset: 0 0 0 0 0 0 0 0
Timer 1 Channel 1 8% o -
imer 1 Channe ' Bit15 14 13 12 11 10 9 Bit8
$0029 Register High Write:
(T1CH1H) Reset: Indeterminate after reset
Timer 1 Channel 1 Read: Bit 7 6 5 4 3 2 1 Bit0
$002A Register Low Write:
(T1CHIL) Reset: Indeterminate after reset
Timer 2 Status and Control 1e2%|  TOF TOE | TSTOP 0 0 PS2 PS1 PSO
$002B Register Write: 0 TRST
(125C) Reset: 0 0 1 0 0 0 0 0
Timer 2 Counter Read:| Bit15 14 13 12 11 10 9 Bit 8
$002C Register High Write:
(TZCNTH) Roset: 0 0 0 0 0 0 0 0
Timer 2 Counter Read: Bit 7 6 5 4 3 2 1 Bit 0
$002D Register Low Write:
(T2ONTL) pocet. 0 0 0 0 0 0 0 0
Timer 2 Counter Modulo 1¢2%| & -
Imer 2 Lounter ioaulo Bit 15 14 13 12 11 10 9 Bit 8
$002E Register High Write:
(T2MODH) poger 1 1 1 1 1 1 1 1
, Read:
Timer 2 Counter Modulo Bit 7 6 5 4 3 2 1 Bit 0
$002F Register Low Write:
(T2MODL) poger 1 1 1 1 1 1 1 1
' Read:| CHOF
Timer 2 Channel 0 Status CHOIE | MSOB | MSOA | ELSOB | ELSOA | TOVO | CHOMAX
$0030 and Control Register Write: 0
(T28C0) Reset: 0 0 0 0 0 0 0 0
Timer 2 Channel 0 "e2%"| o -
imer 2 Channe | Bit15 14 13 12 11 10 9 Bit8
$0031 Register High Write:
(T2CHOH) Reset: Indeterminate after reset

= Unimplemented R = Reserved U = Unaffected

Figure 2-2. Control, Status, and Data Registers (Sheet 5 of 8)
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Addr.

$0032

$0033

$0034

$0035

$0036

$0037

$0038

$0039

$003A

$003B

Freescale Semiconductor, Inc.

Memory Map

Register Name

Timer 2 Channel 0 Read:
Register Low Write:

(T2CHOL) Reset:

Timer 2 Channel 1 Status Read:
and Control Register Write:

(T28C1) Reset:

Timer 2 Channel 1 Read:
Register High Write:

(T2CH1H) Reset:

Timer 2 Channel 1 Read:
Register Low Write:

(T2CH1L) Reset:

Read:

PLL Control Register ,, .. .
(PCTL) Write:

Reset:

PLL Bandwidth Control 1€ad:
Register Write:

(PBWC) Reset:

PLL Multiplier Select High 1e2%
Register Write:

(PMSH) Reset:

PLL Multiplier Select Low 1¢2%
Register Write:

(PMSL) Reset:

PLL VCO Range Select Read:
Register Write:

(PMRS) Reset:

PLL Reference Divider 20
Select Register Wite:

(PMDS) Reset:

Figure 2-2. Control, Status, and Data Registers (Sheet 6 of 8)

Bit 7 6 5 4 3 2 1 Bit 0
Bit 7 6 5 4 3 2 1 Bit 0
Indeterminate after reset

CH1F 0
0 CH1IE MS1A ELS1B ELS1A TOV1 | CH1IMAX
0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
Indeterminate after reset
Bit 7 6 5 4 3 2 1 Bit 0
Indeterminate after reset
PLLF
PLLIE PLLON BCS PRE1 PREO VPR1 VPRO
0 0 1 0 0 0 0 0
LOCK _ 0 0 0 0
AUTO ACQ R
0 0 0 0 0 0 0 0
0 0 0 0
MUL11 MUL10 MUL9 MUL8
0 0 0 0 0 0 0 0
MUL7 MUL6 MUL5 MUL4 MUL3 MUL2 MUL1 MULO
0 1 0 0 0 0 0 0
VRS7 VRS6 VRS5 VRS4 VRS3 VRS2 VRS1 VRS0
0 1 0 0 0 0 0 0
0 0 0 0
RDS3 RDS2 RDS1 RDS0
0 0 0 0 0 0 0 1
= Unimplemented R = Reserved U = Unaffected
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Freescale Semiconductor, Inc.

Memory Map
Input/Output (1/O) Section

Addr. Register Name Bit 7 6 5 4 3 2 1 Bit 0
. Read:
Analog-to-Digital Status COCO | AIEN | ADCO | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO
$003C and Control Register Write:
(ADSCR) Reset: 0 0 0 1 1 1 1 1
Analog-to-Digital Data Read:| AD7 AD6 AD5 AD4 AD3 AD2 AD1 ADO
$003D Register Write:
(ADR) Reset: 0 0 0 0 0 0 0 0
. Read: 0 0 0 0
Analog-to-Digital Clock ™| Apjv2 | ADIVi | ADIVO | ADICLK
$003E Register Write:
(ADCLK) Reset. 0 0 0 0 0 0 0 0
Read:
$003F Unimplemented Write:
Reset:
Read: . . R . . . SBSW .
SIM Break Status Register ,, .. .
$FE00 (SBSR) Write: Note
Reset: 0
Note: Writing a logic 0 clears SBSW.
Read:| POR PIN CoP ILOP ILAD | MODRST LVI 0
SIM Reset Status Register |, .. .
$FEO1 (SRSR) Write:
POR: 1 0 0 0 0 0 0 0
Read:
SIM Upper Byte Address R R R R R R R R
$FE02 Register Write:
(SUBAR) Reset:
Read:
SIM Break Flag Control BCFE R R R R R R R
$FEO03 Register Write:
(SBFCR) Reset: 0
Read: IF6 IF5 IF4 IF3 IF2 IF1
§FEQy MerTupt Status Reg('ls;fTrﬂ) write:] R R R R R R R R
Reset: 0 0 0 0 0 0
Read:| [F14 IF13 IF12 IF11 IF10 IF9 IF8 IF7
$FE05 Interrupt Status Register 2 Write: R R R R R R R R
(INT2)
Reset: 0 0 0 0 0 0 0 0
= Unimplemented R = Reserved U = Unaffected

Figure 2-2. Control, Status, and Data Registers (Sheet 7 of 8)
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Freescale Semiconductor, Inc.

Memory Map

Addr. Register Name Bit 7 6 5 4 3 2 1 Bit 0
Read: 0 0 0 0 0 0 IF16 IF15
$FE06 Interrupt Status Register 3 Write: R R R R R R R R
(INT3)
Reset: 0 0 0 0 0 0 0 0
Read:
. R R R R R R R R
$FEQ7 Reserved Write:
Reset: 0 0 0 0 0 0 0 0
Read 0 0 0 0 HVEN MASS ERASE PGM
FLASH Control Register ,,, .. .
$FE08 (FLCR) Write:
Reset: 0 0 0 0 0 0 0 0
Read:
Break Address Bit 15 14 13 12 11 10 9 Bit8
$FE09 Register High Write:
BRKH) Reset: 0 0 0 0 0 0 0 0
Read:
Break Address Bit 7 6 5 4 3 2 1 Bit 0
$FEOA Register Low Write:
(BRKL) Reset: 0 0 0 0 0 0 0 0
Break Status and Control Read: BRKE BRKA 0 0 0 0 0 0
$FEOB Register Write:
(BRKSCR) Reset: 0 0 0 0 0 0 0 0
Read:| LVIOUT 0 0 0 0 0 0 0
LVI Status Register ., .. .
$FEOC (LVISR) Write:
Reset: 0 0 0 0 0 0 0 0
Read:
FLASH Block Protect BPR7 | BPR6 | BPRS | BPR4 | BPR3 | BPR2 | BPR1 | BPRO
$FF7E Registe{ Write:
(FLBPR)” Reset: U U U U U U U U
Read: Low byte of reset vector
COP Control Register ,, .. . "
$FFFF (COPCTL) Write: Writing clears COP counter (any value)
Reset: Unaffected by reset
1 Non-volatile FLASH register
= Unimplemented R = Reserved U = Unaffected

Figure 2-2. Control, Status, and Data Registers (Sheet 8 of 8)
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Freescale Semiconductor, Inc.

Memory Map
Input/Output (1/O) Section

Table 2-1. Vector Addresses

Vector Priority | Vector | Address Vector
Lowest IF16 $FFDC | Timebase Vector (High)
A $FFDD | Timebase Vector (Low)
IE15 $FFDE | ADC Conversion Complete Vector (High)
$FFDF | ADC Conversion Complete Vector (Low)
F14 $FFEO | Keyboard Vector (High)
$FFE1 Keyboard Vector (Low)
IF13 $FFE2 | SCI Transmit Vector (High)
$FFE3 | SCI Transmit Vector (Low)
F12 $FFE4 | SCI Receive Vector (High)
$FFE5 | SCI Receive Vector (Low)
IE11 $FFE6 | SCI Error Vector (High)
$FFE7 | SCI Error Vector (Low)
IF10 $FFE8 | SPI Transmit Vector (High)
$FFE9 | SPI Transmit Vector (Low)
IE9 $FFEA | SPI Receive Vector (High)
$FFEB | SPI Receive Vector (Low)
IE8 $FFEC | TIM2 Overflow Vector (High)
$FFED | TIM2 Overflow Vector (Low)
7 $FFEE | TIM2 Channel 1 Vector (High)
$FFEF | TIM2 Channel 1 Vector (Low)
IE6 $FFFO | TIM2 Channel 0 Vector (High)
$FFF1 TIM2 Channel 0 Vector (Low)
IE5 $FFF2 | TIM1 Overflow Vector (High)
$FFF3 | TIM1 Overflow Vector (Low)
IFa $FFF4 | TIM1 Channel 1 Vector (High)
$FFF5 | TIM1 Channel 1 Vector (Low)
IE3 $FFF6 | TIM1 Channel 0 Vector (High)
$FFF7 | TIM1 Channel 0 Vector (Low)
IE2 $FFF8 | PLL Vector (High)
$FFF9 | PLL Vector (Low)
1 $FFFA @ Vector (High)
$FFFB | IRQ Vector (Low)
$FFFC | SWI Vector (High)
- $SFFFD | SWI Vector (Low)
Y $FFFE | Reset Vector (High)
Highest o $FFFF | Reset Vector (Low)
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