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Memory

Addr. Register Name Bit7 6 5 4 3 2 1 Bit0
TIM1 Counter Modulo Read: Bit 7 6 5 4 3 2 1 Bit 0
$0024 Register Low (TIMODL)  Write:
Seepage 236. Roget. 1 1 1 1 1 1 1 1
Read:| CHOF
TIM1 Channel 0 Status and  ~™* CHOIE | MSOB | MSOA | ELSOB | ELSOA | TOVO | CHOMAX
$0025  Control Register (T1SCO)  Write: 0
Seepage 237. paget: 0 0 0 0 0 0 0
TIM1 Channel 0 Readt| 14 13 12 1 10 9 Bit8
$0026 Register High (T1CHOH) ~ Write:
See page 240. Reset: Indeterminate after reset
TIMt Channel0 Readk g,/ 6 5 4 3 2 1 Bit0
$0027 Register Low (T1ICHOL)  Write:
See page 240. Reset: Indeterminate after reset
Read:| CH1F 0
TIM1 Channel 1 Status and "™ CHIIE MS1A | ELS1B | ELS1A | TOVi | CHIMAX
$0028  Control Register (T1SC1)  Write: 0
Seepage 237. Recet: 0 0 0 0 0 0 0
TIMt Channel 1 Read: o, 14 13 12 11 10 9 Bit 8
$0029 Register High (TICH1H)  Write:
See page 240. Reset: Indeterminate after reset
TIMT Channel 1 e2CF) g 7 6 5 4 3 2 1 Bit 0
$002A Register Low (T1CHIL)  Write:
See page 240. Reset: Indeterminate after reset
TIM2 Status and Control Read: TOF TOIE TSTOP 0 0 PS2 PS1 PSO
$002B Register (T2SC)  Write: 0 TRST
Seepage 237. paget: 0 1 0 0 0 0 0
TIM2 Counter  Read:|  Bit15 14 13 12 11 10 9 Bit 8
$002C Register High (T2CNTH) ~ Write:
Seepage 235. Racet: 0 0 0 0 0 0 0
TIM2 Counter Read: Bit 7 6 5 4 3 2 1 Bit 0
$002D Register Low (T2CNTL)  Write:
Seepage 235. paget 0 0 0 0 0 0 0
Read:
TIM2 Counter Modulo ™™ gt 45 14 13 12 11 10 9 Bit 8
$002E Register High (T2ZMODH) ~ Write:
Seepage 236. Roget. 1 1 1 1 1 1 1 1
TIM2 Counter Modulo Read: Bit 7 6 5 4 3 2 | Bit 0
$002F Register Low (T2MODL)  Write:
Seepage 236. Reget 1 1 1 1 1 1 1

l:' = Unimplemented R = Reserved U = Unaffected

Figure 2-2. Control, Status, and Data Registers (Sheet 4 of 9)
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Memory

Addr. Register Name Bit 7 6 5 4 3 2 1 Bit 0
Read:| COCO
ADC Status and Control AIEN ADCO | ADCH4 | ADCH3 | ADCH2 | ADCHi | ADCHO
$003C Register (ADSCR)  Write: R
Seepage 65. peger 0 0 0 1 1 1 1 1
ADC Data High Register 1€ad: 0 0 0 0 0 0 AD9 AD8
$003D (ADRH)  Write:
See page 67. paget: Unaffected by reset
ADC Data Low Register Fead:|  AD AD6 AD5 AD4 A3 AD2 AD1 ADO
$003E (ADRL) Write:
See page 67. Reget Unaffected by reset
: Read: 0
ADC Clock Register ™™/ apj2 | ADIVI | ADIVO | ADICLK | MODE! | MODEO R
$003F (ADCLK)  Write:
Seepage69. peger o 0 0 0 0 1 0 0
Port F Data Register 1€ad:
9 | PTRY PTF6 PTF5 PTF4 | PTAF3 | PTR2 PTF1 PTFO
$0440 (PTF)  Write:
See page 147. Roget: Unaffected by reset
. Read:
Port G Data Register "™ prg7 | PTG6 | PTGS | PTG4 | PTG3 | PTG2 | PTGI | PTGO
$0441 (PTG) Write:
See page 149. pagey. Unaffected by reset
ARt . Read:
Data Direction Register F ™%\ ' pppr7 | DDRF6 | DDRF5 | DDRF4 | DDRF3 | DDRF2 | DDRF1 | DDRFO
$0444 (DDRF)  Write:
Seepage 148. poget. 0 0 0 0 0 0 0 0
" : Read:
Data Direction Register G ™™\  pppg7 | DDRG6 | DDRG5 | DDRG4 | DDRG3 | DDRG2 | DDRG! | DDRGO
$0445 (DDRG)  Write:
Seepage 150. peget. g 0 0 0 0 0 0 0
Keyboard Interrupt  Read:
Polarity Register .| KBIP7 | KBIP6 | KBIPS | KBIP4 | KBIPS | KBIP2 | KBIP1 | KBIPO
$0448 Write:
(INTKBIPR)
See page 119. Reset: 0 0 0 0 0 0 0 0
Read:| CH2F
TIM2 Channel 2 Status and "™ CH2IE | MS2B | MS2A | ELS2B | ELS2A | TOV2 | CH2MAX
$0456  Control Register (T2SC2)  Write: 0
Seepage 255. poget. g 0 0 0 0 0 0 0
Read:
~ TIM2Channel2 "1 gyt 45 14 13 12 11 10 9 Bit8
$0457 Register High (T2CH2H) ~ Write:
See page 258. Raget. Indeterminate after reset
Read:
~ TIM2Channel2 = Bit7 6 5 4 3 2 1 Bit 0
$0458 Register Low (T2CH2L)  Write:
See page 258. Reset: Indeterminate after reset

I:I = Unimplemented R = Reserved U = Unaffected

Figure 2-2. Control, Status, and Data Registers (Sheet 6 of 9)
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Memory

Programming tools are available from Freescale Semiconductor. Contact your local representative for
more information.

NOTE
A security feature prevents viewing of the FLASH contents.(")

2.6.2 FLASH-1 Control and Block Protect Registers

The FLASH-1 array has two registers that control its operation, the FLASH-1 control register (FL1CR) and
the FLASH-1 block protect register (FL1BPR).

2.6.2.1 FLASH-1 Control Register
The FLASH-1 control register (FL1CR) controls FLASH program and erase operations.

Address:  $FE08

Bit 7 6 5 4 3 2 1 Bit 0
Read: 0 0 0
. HVEN MASS ERASE PGM
Write:
Reset: 0 0 0 0 0 0 0 0

I:l = Unimplemented

Figure 2-3. FLASH-1 Control Register (FL1CR)

HVEN — High-Voltage Enable Bit
This read/write bit enables the charge pump to drive high voltages for program and erase operations
in the array. HVEN can only be set if either PGM = 1 or ERASE = 1 and the proper sequence for
program or erase is followed.
1 = High voltage enabled to array and charge pump on
0 = High voltage disabled to array and charge pump off

MASS — Mass Erase Control Bit
Setting this read/write bit configures the FLASH-1 array for mass erase operation.
1 = MASS erase operation selected
0 = MASS erase operation unselected

ERASE — Erase Control Bit
This read/write bit configures the memory for erase operation. ERASE is interlocked with the PGM bit
such that both bits cannot be equal to 1 or set to 1 at the same time.
1 = Erase operation selected
0 = Erase operation unselected

PGM — Program Control Bit
This read/write bit configures the memory for program operation. PGM is interlocked with the ERASE
bit such that both bits cannot be equal to 1 or set to 1 at the same time.
1 = Program operation selected
0 = Program operation unselected

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

E. The time between each FLASH address change (step 7 to step 7), or the time between the last FLASH
address programmed to clearing the PGM bit (step 7 to step 10) must not exceed the maximum
programming time, tpgpog Maximum.

F. Be cautious when programming the FLASH-2 array to ensure that non-FLASH locations are not used
as the address that is written to when selecting either the desired row address range in step 3 of the
algorithm or the byte to be programmed in step 7 of the algorithm.

2.7.7 Low-Power Modes

The WAIT and STOP instructions will place the MCU in low power-consumption standby modes.

2.7.7.1 Wait Mode

Putting the MCU into wait mode while the FLASH is in read mode does not affect the operation of the
FLASH memory directly; however, no memory activity will take place since the CPU is inactive.

The WAIT instruction should not be executed while performing a program or erase operation on the
FLASH. Wait mode will suspend any FLASH program/erase operations and leave the memory in a
standby mode.

2.7.7.2 Stop Mode

Putting the MCU into stop mode while the FLASH is in read mode does not affect the operation of the
FLASH memory directly; however, no memory activity will take place since the CPU is inactive.

The STOP instruction should not be executed while performing a program or erase operation on the
FLASH. Stop mode will suspend any FLASH program/erase operations and leave the memory in a
standby mode.

NOTE
Standby mode is the power saving mode of the FLASH module, in which all
internal control signals to the FLASH are inactive and the current
consumption of the FLASH is minimum.
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CGM Registers

4.5.1 PLL Control Register

The PLL control register (PCTL) contains the interrupt enable and flag bits, the on/off switch, the base
clock selector bit, and the VCO power-of-two range selector bits.

Address:  $0036

Bit7 6 5 4 3 2 1 Bit 0
Read: PLLF
. PLLIE PLLON BCS R R VPR1 VPRO
Write:
Reset: 0 0 1 0 0 0 0 0

|:| = Unimplemented E = Reserved

Figure 4-4. PLL Control Register (PCTL)

PLLIE — PLL Interrupt Enable Bit
This read/write bit enables the PLL to generate an interrupt request when the LOCK bit toggles, setting
the PLL flag, PLLF. When the AUTO bit in the PLL bandwidth control register (PBWC) is clear, PLLIE
cannot be written and reads as 0. Reset clears the PLLIE bit.
1 = PLL interrupts enabled
0 = PLL interrupts disabled

PLLF — PLL Interrupt Flag Bit
This read-only bit is set whenever the LOCK bit toggles. PLLF generates an interrupt request if the
PLLIE bit also is set. PLLF always reads as 0 when the AUTO bit in the PLL bandwidth control register
(PBWC) is clear. Clear the PLLF bit by reading the PLL control register. Reset clears the PLLF bit.
1 = Change in lock condition
0 = No change in lock condition

NOTE
Do not inadvertently clear the PLLF bit. Any read or read-modify-write
operation on the PLL control register clears the PLLF bit.

PLLON — PLL On Bit
This read/write bit activates the PLL and enables the VCO clock, CGMVCLK. PLLON cannot be
cleared if the VCO clock is driving the base clock, CGMOUT (BCS = 1). (See 4.3.8 Base Clock Selector
Circuit.) Reset sets this bit so that the loop can stabilize as the MCU is powering up.
1 =PLLon
0 = PLL off

BCS — Base Clock Select Bit

This read/write bit selects either the crystal oscillator output, CGMXCLK, or the VCO clock,
CGMVCLK, as the source of the CGM output, CGMOUT. CGMOUT frequency is one-half the
frequency of the selected clock. BCS cannot be set while the PLLON bit is clear. After toggling BCS,
it may take up to three CGMXCLK and three CGMVCLK cycles to complete the transition from one
source clock to the other. During the transition, CGMOUT is held in stasis. (See 4.3.8 Base Clock
Selector Circuit.) Reset clears the BCS bit.

1 = CGMVCLK divided by two drives CGMOUT

0 = CGMXCLK divided by two drives CGMOUT

NOTE
PLLON and BCS have built-in protection that prevents the base clock
selector circuit from selecting the VCO clock as the source of the base clock
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Computer Operating Properly (COP) Module

The COP counter is a free-running 6-bit counter preceded by the 12-bit SIM counter. If not cleared by
software, the COP counter overflows and generates an asynchronous reset after 262,128 or 8176
CGMXCLK cycles, depending on the state of the COP rate select bit, COPRS, in the configuration
register. With a 262,128 CGMXCLK cycle overflow option, a 4.9152-MHz crystal gives a COP timeout
period of 53.3 ms. Writing any value to location $FFFF before an overflow occurs prevents a COP reset
by clearing the COP counter and stages 12-5 of the SIM counter.

NOTE
Service the COP immediately after reset and before entering or after exiting
stop mode to guarantee the maximum time before the first COP counter
overflow.

A COP reset pulls the RST pin low for 32 CGMXCLK cycles and sets the COP bit in the reset status
register (RSR).

In monitor mode, the COP is disabled if the RST pin or the IRQ is held at V1sT. During the break state,
V1t on the RST pin disables the COP.

NOTE
Place COP clearing instructions in the main program and not in an interrupt
subroutine. Such an interrupt subroutine could keep the COP from
generating a reset even while the main program is not working properly.

6.3 I/O Signals

The following paragraphs describe the signals shown in Figure 6-1.

6.3.1 CGMXCLK
CGMXCLK is the crystal oscillator output signal. CGMXCLK frequency is equal to the crystal frequency.

6.3.2 STOP Instruction

The STOP instruction clears the SIM counter.

6.3.3 COPCTL Write

Writing any value to the COP control register (COPCTL) clears the COP counter and clears stages 12-5
of the SIM counter. Reading the COP control register returns the low byte of the reset vector. See 6.4
COP Control Register.

6.3.4 Power-On Reset
The power-on reset (POR) circuit clears the SIM counter 4096 CGMXCLK cycles after power-up.

6.3.5 Internal Reset

An internal reset clears the SIM counter and the COP counter.
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Arithmetic/Logic Unit (ALU)

Z — Zero Flag
The CPU sets the zero flag when an arithmetic operation, logic operation, or data manipulation
produces a result of $00.
1 = Zero result
0 = Non-zero result

C — Carry/Borrow Flag
The CPU sets the carry/borrow flag when an addition operation produces a carry out of bit 7 of the
accumulator or when a subtraction operation requires a borrow. Some instructions — such as bit test
and branch, shift, and rotate — also clear or set the carry/borrow flag.
1 = Carry out of bit 7
0 = No carry out of bit 7

7.4 Arithmetic/Logic Unit (ALU)

The ALU performs the arithmetic and logic operations defined by the instruction set.

Refer to the CPUO08 Reference Manual (document order number CPUO8RM/AD) for a description of the
instructions and addressing modes and more detail about the architecture of the CPU.

7.5 Low-Power Modes
The WAIT and STOP instructions put the MCU in low power-consumption standby modes.

7.5.1 Wait Mode

The WAIT instruction:
* Clears the interrupt mask (I bit) in the condition code register, enabling interrupts. After exit from
wait mode by interrupt, the | bit remains clear. After exit by reset, the | bit is set.
* Disables the CPU clock

7.5.2 Stop Mode

The STOP instruction:
* Clears the interrupt mask (I bit) in the condition code register, enabling external interrupts. After
exit from stop mode by external interrupt, the | bit remains clear. After exit by reset, the | bit is set.
* Disables the CPU clock

After exiting stop mode, the CPU clock begins running after the oscillator stabilization delay.

7.6 CPU During Break Interrupts

If a break module is present on the MCU, the CPU starts a break interrupt by:
* Loading the instruction register with the SWI instruction
e Loading the program counter with $FFFC:$FFFD or with $FEFC:$FEFD in monitor mode

The break interrupt begins after completion of the CPU instruction in progress. If the break address
register match occurs on the last cycle of a CPU instruction, the break interrupt begins immediately.

A return-from-interrupt instruction (RTI) in the break routine ends the break interrupt and returns the MCU
to normal operation if the break interrupt has been deasserted.
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Central Processor Unit (CPU)

Table 7-1. Instruction Set Summary (Sheet 5 of 6)

Effect @ o T B
°
Sg:rr:le Operation Description on CCR g g S g S
T O o o >
HI1IN/Z <= (®) O |O
PULA Pull A from Stack SP « (SP + 1); Pull (A) —--1-1- INH 86 2
PULH Pull H from Stack SP « (SP + 1); Pull (H) —|=1T=1-1=|INH 8A 2
PULX Pull X from Stack SP « (SP + 1); Pull (X) —--1-1- INH 88 2
ROL opr DIR 39 |(dd 4
ROLA INH 49 1
ROLX <~ [TTITI T~ INH | 59 1
ROL oprX Rotate Left through Carry -t X a0 | 4
ROL ,X b7 b0 IX 79 3
ROL opr,SP SP1 9E69 | ff 5
ROR opr DIR 36 |dd 4
RORA .J INH 46 1
RORX | e EEEEEREE INH | 56 1
ROR opr,X Rotate Right through Carry --11|? X1 66 |ff 4
ROR ,X b7 bo IX 76 3
ROR opr,SP SP1 9E66 | ff 5
RSP Reset Stack Pointer SP « $FF === INH 9C 1
SP « (SP) + 1; Pull (CCR)
SP « (SP) + 1; Pull (A)
RTI Return from Interrupt SP « (SP) + 1; Pull (X) Tttt INH 80 7
SP « (SP) + 1; Pull (PCH)
SP « (SP) + 1; Pull (PCL)
RTS Return from Subroutine g'; : g'; M 1 }I;Ldllll ((';%T; —|=1=|=|=|INH 81 4
SBC #opr IMM A2 Jii 2
SBC opr DIR B2 |dd 3
SBC opr EXT C2 |hhil | 4
8 gg;))é Subtract with Carry A< (A) = (M) = (C) Sl |2 Dz |eeft |4
SBC ,X IX F2 2
SBC opr,SP SP1 9EE2 | ff 4
SBC opr,SP SP2 9ED2|eeff | 5
SEC Set Carry Bit C«1 —--1-1- INH 929 1
SEI Set Interrupt Mask |« 1 —|1|-|- INH 9B 2
STA opr DIR B7 |dd |3
STA opr EXT C7 |hhill | 4
STA opr,X IX2 D7 |eeff | 4
STA opr,X Store Ain M M « (A) —|—-{t|? IX1 E7 |ff 3
STA X IX F7 2
STA opr,SP SP1 9EE7 |ff 4
STA opr,SP SP2 9ED7 [eeff | 5
STHX opr Store H:X in M (M:M + 1) « (H:X) —|-lt]t][-|DIR 35 |dd 4
Enable Interrupts, Stop Processing, . . _ R
STOP Refer to MCU Documentation | < 0; Stop Processing 0 INH 8E 1
STX opr DIR BF |dd 3
STX opr EXT CF |hhil | 4
STX opr,X IX2 DF |eeff | 4
STX oprX Store X in M M « (X) —|=lt]s]|-|Ix1 EF |ff 3
STX X IX FF 2
STX opr,SP SP1 9EEF |ff 4
STX opr,SP SP2 9EDF |eeff | 5
SUB #opr IMM A0 i 2
SUB opr DIR BO |dd 3
SUB opr EXT CO (hhil |4
SUB opr,X IX2 DO |eeff | 4
SUB oprX Subtract A« (A) - (M) -=11|? X1 E0 |ff 3
SUB X IX FO 2
SUB opr,SP SP1 9EEO | ff 4
SUB opr,SP SP2 9EDO |eeff | 5

106
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Low-Power Modes

10.4 Central Processor Unit (CPU)

10.4.1 Wait Mode

The WAIT instruction:
* Clears the interrupt mask (I bit) in the condition code register, enabling interrupts. After exit from
wait mode by interrupt, the | bit remains clear. After exit by reset, the | bit is set.
e Disables the CPU clock
10.4.2 Stop Mode

The STOP instruction:
* Clears the interrupt mask (I bit) in the condition code register, enabling external interrupts. After
exit from stop mode by external interrupt, the | bit remains clear. After exit by reset, the | bit is set.
* Disables the CPU clock

After exiting stop mode, the CPU clock begins running after the oscillator stabilization delay.

10.5 Clock Generator Module (CGM)

10.5.1 Wait Mode

The clock generator module (CGM) remains active in wait mode. Before entering wait mode, software can
disengage and turn off the PLL by clearing the BCS and PLLON bits in the PLL control register (PCTL).
Less power-sensitive applications can disengage the PLL without turning it off. Applications that require
the PLL to wake the MCU from wait mode also can deselect the PLL output without turning off the PLL.
10.5.2 Stop Mode

If the OSCENINSTOP bitin the CONFIG2 register is cleared (default), then the STOP instruction disables
the CGM (oscillator and phase-locked loop) and holds low all CGM outputs (CGMXCLK, CGMOUT, and
CGMINT).

If the OSCENINSTOP bit in the CONFIG2 register is set, then the phase locked loop is shut off, but the
oscillator will continue to operate in stop mode.

10.6 Computer Operating Properly Module (COP)

10.6.1 Wait Mode
The COP remains active during wait mode. If COP is enabled, a reset will occur at COP timeout.

10.6.2 Stop Mode

Stop mode turns off the CGMXCLK input to the COP and clears the SIM counter. Service the COP
immediately before entering or after exiting stop mode to ensure a full COP timeout period after entering
or exiting stop mode.

The STOP bit in the CONFIG1 register enables the STOP instruction. To prevent inadvertently turning off
the COP with a STOP instruction, disable the STOP instruction by clearing the STOP bit.
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Low-Power Modes

10.11 Serial Peripheral Interface Module (SPI)

10.11.1 Wait Mode

The serial peripheral interface (SPI) module remains active in wait mode. Any enabled CPU interrupt
request from the SPI module can bring the MCU out of wait mode.

If SPI module functions are not required during wait mode, reduce power consumption by disabling the
SPI module before executing the WAIT instruction.
10.11.2 Stop Mode

The SPI module is inactive in stop mode. The STOP instruction does not affect SPI register states. SPI
operation resumes after an external interrupt. If stop mode is exited by reset, any transfer in progress is
aborted, and the SPlI is reset.

10.12 Timer Interface Module (TIM1 and TIM2)

10.12.1 Wait Mode

The timer interface modules (TIM) remain active in wait mode. Any enabled CPU interrupt request from
the TIM can bring the MCU out of wait mode.

If TIM functions are not required during wait mode, reduce power consumption by stopping the TIM before
executing the WAIT instruction.
10.12.2 Stop Mode

The TIM is inactive in stop mode. The STOP instruction does not affect register states or the state of the
TIM counter. TIM operation resumes when the MCU exits stop mode after an external interrupt.

10.13 Timebase Module (TBM)

10.13.1 Wait Mode

The timebase module (TBM) remains active after execution of the WAIT instruction. In wait mode, the
timebase register is not accessible by the CPU.

If the timebase functions are not required during wait mode, reduce the power consumption by stopping
the timebase before enabling the WAIT instruction.

10.13.2 Stop Mode

The timebase module may remain active after execution of the STOP instruction if the oscillator has been
enabled to operate during stop mode through the OSCENINSTORP bit in the CONFIG2 register. The
timebase module can be used in this mode to generate a periodic wakeup from stop mode.

If the oscillator has not been enabled to operate in stop mode, the timebase module will not be active
during stop mode. In stop mode, the timebase register is not accessible by the CPU.

If the timebase functions are not required during stop mode, reduce the power consumption by stopping
the timebase before enabling the STOP instruction.
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Enhanced Serial Communications Interface (ESCI) Module

AROVFL— Arbiter Counter Overflow Bit
This read-only bit indicates an arbiter counter overflow. Clear AROVFL by writing any value to
SCIACTL. Writing Os to AM1 and AMO resets the counter keeps it in this idle state. Reset clears
AROVFL.
1 = Arbiter counter overflow has occurred
0 = No arbiter counter overflow has occurred

ARD8— Arbiter Counter MSB
This read-only bit is the MSB of the 9-bit arbiter counter. Clear ARD8 by writing any value to SCIACTL.
Reset clears ARDS.

13.9.2 ESCI Arbiter Data Register

Address:  $000B

Bit 7 6 5 4 3 2 1 Bit 0
Read:| ARD7 ARD6 ARD5 ARD4 ARD3 ARD2 ARD1 ARDO
Write:
Reset: 0 0 0 0 0 0 0 0

I:l = Unimplemented

Figure 13-20. ESCI Arbiter Data Register (SCIADAT)

ARD7-ARDO — Arbiter Least Significant Counter Bits
These read-only bits are the eight LSBs of the 9-bit arbiter counter. Clear ARD7-ARDO by writing any
value to SCIACTL. Writing Os to AM1 and AMO permanently resets the counter and keeps it in this idle
state. Reset clears ARD7-ARDO.

13.9.3 Bit Time Measurement

Two bit time measurement modes, described here, are available according to the state of ACLK.

1. ACLK =0— The counter is clocked with the bus clock divided by four. The counter is started when
a falling edge on the RxD pin is detected. The counter will be stopped on the next falling edge.
ARUN is set while the counter is running, AFIN is set on the second falling edge on RxD (for
instance, the counter is stopped). This mode is used to recover the received baud rate. See
Figure 13-21.

2. ACLK =1 — The counter is clocked with one half of the ESCI input clock generated by the ESCI
prescaler. The counter is started when a 0 is detected on RxD (see Figure 13-22). A 0 on RxD on
enabling the bit time measurement with ACLK = 1 leads to immediate start of the counter (see
Figure 13-23). The counter will be stopped on the next rising edge of RxD. This mode is used to
measure the length of a received break.

13.9.4 Arbitration Mode

If AM[1:0] is set to 10, the arbiter module operates in arbitration mode. On every rising edge of SCI_TxD
(output of the ESCI module, internal chip signal), the counter is started. When the counter reaches $38
(ACLK = 0) or $08 (ACLK = 1), RxD is statically sensed. If in this case, RxD is sensed low (for example,
another bus is driving the bus dominant) ALOST is set. As long as ALOST is set, the TxD pin is forced
to 1, resulting in a seized transmission.
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Exception Control

Interrupt Status Register 1
Address:  $FE04

Bit 7 6 5 4 3 2 1 Bit 0
Read: IF6 IF5 IF4 IF3 IF2 IF1 0 0
Write: R R R R R R R R
Reset: 0 0 0 0 0 0 0 0

IIl = Reserved

Figure 14-12. Interrupt Status Register 1 (INT1)

IF6—-IF1 — Interrupt Flags 1-6

These flags indicate the presence of interrupt requests from the sources shown in Table 14-3.
1 = Interrupt request present

0 = No interrupt request present
Bit 0 and Bit 1 — Always read 0

Interrupt Status Register 2
Address:  $FE05

Bit 7 6 5 4 3 2 1 Bit 0
Read: IF14 IF13 IF12 IF11 IF10 IF9 IF8 IF7
Write: R R R R R R R R
Reset: 0 0 0 0 0 0 0 0

IIl = Reserved

Figure 14-13. Interrupt Status Register 2 (INT2)

IF14-IF7 — Interrupt Flags 14-7

These flags indicate the presence of interrupt requests from the sources shown in Table 14-3.
1 = Interrupt request present

0 = No interrupt request present

Interrupt Status Register 3
Address:  $FE06

Bit 7 6 5 4 3 2 1 Bit 0
Read: IF22 IF21 IF20 IF19 IF18 IF17 IF16 IF15
Write: R R R R R R R R
Reset: 0 0 0 0 0 0 0 0

Iil = Reserved

Figure 14-14. Interrupt Status Register 3 (INT3)

IF22—-IF15 — Interrupt Flags 22—-15

These flags indicate the presence of an interrupt request from the source shown in Table 14-3.
1 = Interrupt request present

0 = No interrupt request present
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Functional Description

A

Addr.

$0010

$0011

$0012

Freescale Semiconductor

INTERNAL BUS
~ 2\ >
TRANSMIT DATA REGISTER
/7
SHIFT REGISTER
BUSCLK
i ~—7]e|s|4fs[2]1]0]« — < Miso
+2
A4 4 <> 0S|
cLock ~ *8 RECEIVE DATA REGISTER
DIVIDER .
+32 ‘ I COPINO
, NTROL
128 | Locic
A A Yyvy >
| sPusTR | sPE | oK > < SPSCK
CLOCK > M
* * LOGIC |
> < SS
| sPR1 | spro | I
A A A
| sPusTR | cpHa | cpoL |
Y
TRANSMITTER CPU INTERRUPT REQUEST - MODFEN | | SPWOM
Sl ERRIE
CONTROL |« SPTIE
RECEIVER/ERROR CPU INTERRUPT REQUEST < SPRIE
- SPE
L» SPRF
> SPTE
» OVRF
» MODF
Figure 15-2. SPI Module Block Diagram
Register Name Bit7 6 5 4 3 2 1 Bit0
; Read:
SPI Control Register °**) - gppiE R | SPMSTR | CPOL | CPHA | SPWOM | SPE | SPTIE
(SPCR)  Write:
See page 217.  Reget: 0 0 1 0 1 0 0 0
SP| Status and Control  R€ad:|  SPRF ERAIE OVRF MODF SPTE VODFEN | SPR1 SPRO
Register (SPSCR)  Write:
See page 218. Reget: 0 0 0 0 1 0 0 0
SP| Data Register Read: R7 R6 R5 R4 R3 R2 R1 RO
(SPDR) Write:|  T7 6 T5 T4 T3 T2 T1 T0
See page 220. Reget: Unaffected by reset
IIl = Reserved I:l = Unimplemented
Figure 15-3. SPI I/O Register Summary
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Functional Description

PRESCALER SELECT
B ey S
T A
TSTOP ! i !
| ps2 | pst | pso |
TRST >
v_
|  t6BITCONTER |3 > ToF NTERRUPT
s TOIE LOGIC
16-BIT COMPARATOR >
T1MODH:TAMODL
TV ]
CHANNEL 0 ‘ ELS0B ‘ ELS0A ‘ CHOMAX ngRIE | > PTD4TICHO
$ 16-BIT COMPARATOR |-
TACHOH:T1CHOL 1 X CHOF {
$ 16-BIT LATCH - INTERRUPT
TOV1 o
2 CHANNEL 1 | est | ELsia | CHIMAX fgg}g L > PTD5/T1CHS
2 $ 16-BIT COMPARATOR |
= —
z TICHIH:TICHIL ‘ @ CHIF '
= $ 16-BIT LATCH - INTERRUPT
Losic
Figure 17-2. TIM1 Block Diagram
Addr. Register Name Bit7 6 5 4 3 2 1 Bit 0
TIM1 Status and Control Read: TOF TOIE TSTOP 0 0 PS2 PS1 PSO
$0020 Register (T1SC) ~ Write: 0 TRST
Seepage234. Reset ¢ 0 1 0 0 0 0 0
TIM1 Counter Register High  Head: | Bit15 | Bit14 | Bit13 | Bit12 | Bitit Bit 10 Bit9 Bit 8
$0021 (TIONTH)  Write:
Seepage235. Racet 0 0 0 0 0 0 0
TIVH Gounter Register Low  Read: | Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
$0022 (TICNTL)  Write:
Seepage235. Recet 0 0 0 0 0 0 0

I:’ = Unimplemented

Figure 17-3. TIM1 I/0 Register Summary
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Input/Output Registers

PS[2:0] — Prescaler Select Bits
These read/write bits select one of the seven prescaler outputs as the input to the TIM1 counter as
Table 17-1 shows. Reset clears the PS[2:0] bits.

Table 17-1. Prescaler Selection

PS2 PS1 PS0O TIM1 Clock Source
0 0 0 Internal bus clock + 1
0 0 1 Internal bus clock + 2
0 1 0 Internal bus clock + 4
0 1 1 Internal bus clock + 8
1 0 0 Internal bus clock + 16
1 0 1 Internal bus clock + 32
1 1 0 Internal bus clock + 64
1 1 1 Not available

17.8.2 TIM1 Counter Registers

The two read-only TIM1 counter registers contain the high and low bytes of the value in the TIM1 counter.
Reading the high byte (T1CNTH) latches the contents of the low byte (T1CNTL) into a buffer. Subsequent
reads of TICNTH do not affect the latched TICNTL value until TICNTL is read. Reset clears the TIM1
counter registers. Setting the TIM1 reset bit (TRST) also clears the TIM1 counter registers.

NOTE
If you read T1ICNTH during a break interrupt, be sure to unlatch TICNTL
by reading T1CNTL before exiting the break interrupt. Otherwise, TTCNTL
retains the value latched during the break.

Address: $0021 T1CNTH

Bit 7 6 5 4 3 2 1 Bit 0
Read:| Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Write:
Reset: 0 0 0 0 0 0 0 0

Address: $0022 T1CNTL

Bit 7 6 5 4 3 2 1 Bit 0
Read: Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Write:
Reset: 0 0 0 0 0 0 0 0

= Unimplemented

Figure 17-6. TIM1 Counter Registers (TICNTH:T1CNTL)
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PTD6/T2CHO TeLK

BLIJ'\ggﬁoNcAk — PRESCALER
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PRESCALER SELECT

T A
TSTOP

TRST >

Y

b

| ps2 | pst | pso |

Functional Description

|  16-BIT COUNTER

il

{}

16-BIT COMPARATOR
T2MODH:T2MODL

CHANNEL 0
16-BIT COMPARATOR

Y

| ELSoB [ ELSO0A |

\

T2CHOH:T2CHOL
16-BIT LATCH

VAR

A

CHANNEL 1

(s ()

[ ELS1B [ ELS1A

16-BIT COMPARATOR
T2CH1H:T2CH1L

\

ARV

16-BIT LATCH <

CHANNEL 2

CH1IF

16-BIT COMPARATOR
T2CH2H:T2CH2L

\

A

VARV

16-BIT LATCH

CHANNEL 3
16-BIT COMPARATOR

Ciszs ()

\

T2CH3H:T2CH3L
16-BIT LATCH <

VAR

CHANNEL 4
16-BIT COMPARATOR

CH3F

\
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16-BIT LATCH <

VARV

CHANNEL 5
16-BIT COMPARATOR

|
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16-BIT LATCH <

<1} L
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Figure 18-2. TIM2 Block Diagram
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h

Monitor Module (MON)

MC68HCI08GRE0A Vop
o]
N.C.—RST Voo
27 pF Vbpa
 E— . 0SC2 v
DDAD
MAX232 Voo AL ——0.1yF
1 volie | T g 10M0 1L
| C1+ cc 0T =y
Ji— Ji 0SCH1 oD
1uF 1 uF L 1 8MHz ok T
/l\—s- C1- GND % ~ 1uF = PTB4 AAA—
— + 10k
4 o , 1kQ PTBO |—AAA—
F | et V+ AN IRQ
1uF L8 Voo o1y | 10k
- : PTB1 —VVN—
2 co- L ; 10k
¥ = PTAT —\VAA—¢
DB9 i 7AHC125 | 10ka =
2 7 0 6 5 PTAO v =
°<} 74HC125 o
3 8 {>¢ ° 2 3 4 oo
— SS
5 1 =
L
Figure 19-10. Normal Monitor Mode Circuit
MC68HCI08GRE0A Vop
o
N.C.— R_ST VDD
27 pF Vopa
I ’ 0SC2
Vbpap
MAX232 Voo 1T Lo
+ s [ 0SCt
1uF 1 uF J_ Il 8MHz
D. Ci- GND % T
+
= PTB4|— NC.
4
J_+_' Co+ Vs |2 NC. —TRQ PTBO ——— N.C.
1uF |8 Voo PTBT |——N.C.
5/ co- o % 10k
+ —
DB I 2AHC125 | 10kQ PTA1 «/ﬁ
2 7 10 6 5 L
PTAO =
°<} 74HC125 Vssa
3 8 9 2 3 4 Vssa
— Vss
5 1 L
L )

Figure 19-11. Forced Monitor Mode
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Electrical Specifications

20.12 5.0-Volt SPI Characteristics

Diagram . .
Numgber(‘) Characteristic® Symbol Min Max Unit
Operating frequency
Master forv) fop/128 fop/2 MHz
Slave fop(s) dc fop MHz
Cycle time
1 Master teyem) 2 128 teve
Slave tCYC(S) 1 — tCYC
2 Enable lead time tLead(s) 1 — tcve
3 Enable lag time tLag(s) 1 — teye
Clock (SPSCK) high time
4 Master tsckHMm) tcyc —25 64 teye ns
Slave tSCKH(S) 1/2 tCYC -25 — ns
Clock (SPSCK) low time
5 Master tsckLvm) toyc —25 64 tove ns
Slave tSCKL(S) 1/2 tCYC -25 —_ ns
Data setup time (inputs)
6 Master tsum) 30 — ns
Slave tsu(s) 30 — ns
Data hold time (inputs)
7 Master vy 30 — ns
Slave tH(S) 30 — ns
Access time, slave(®)
8 CPHA=0 tacpPo) 0 40 ns
CPHA =1 taccp1) 0 40 ns
9 Disable time, slave® tbis(s) — 40 ns
Data valid time, after enable edge
10 Master tyom) — 50 ns
Slave® ty(s) — 50 ns
Data hold time, outputs, after enable edge
11 Master tHom) 0 — ns
Slave tho(s) 0 — ns

1. Numbers refer to dimensions in Figure 20-2 and Figure 20-3.

2. All timing is shown with respect to 20% Vpp and 70% Vpp, unless noted; 100 pF load on all SPI pins.
3. Time to data active from high-impedance state
4. Hold time to high-impedance state

5. With 100 pF on all SPI pins
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Chapter 21
Ordering Information and Mechanical Specifications

21.1 Introduction

This section contains ordering numbers for the MC68HC908GR60A and gives the dimensions for:
e 32-pin low-profile quad flat pack (case 873A)
* 48-pin low-profile quad flat pack (case 932-03)
e 64-pin quad flat pack (case 840B)

The following figures show the latest package drawings at the time of this publication. To make sure that
you have the latest package specifications, contact your local Freescale Semiconductor Sales Office.

21.2 MC Order Numbers

Table 21-1. MC Order Numbers

MC Order Number Temp(()epr)aetf:(ienlgange Package
MC908GR60ACFJ —40°C to +85°C 32-pin low-profile
MC908GR60AVFJ —40°C to +105°C quad flat package
MC908GRBE0AMFJ —40°C to +125°C (LQFP)
MC908GR60ACFA —40°C to +85°C 48-pin low-profile
MC908GR60AVFA —40°C to +105°C quad flat package
MC908GRE0AMFA —40°C to +125°C (LQFP)
MC908GR60ACFU —40°C to +85°C 64-pin quad flat
MC908GR60AVFU —40°C to +105°C package
MC908GR60AMFU —40°C to +125°C (QFP)

Temperature designators:
C =-40°C to +85°C
V =-40°C to +105°C
M =-40°C to +125°C

MC908GRXXA X XX E

EAMILY Pb FREE
PACKAGE DESIGNATOR
TEMPERATURE RANGE

Figure 21-1. Device Numbering System
21.3 Package Dimensions

Refer to the following pages for detailed package dimensions.
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