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Memory

Addr. Register Name Bit7 6 5 4 3 2 1 Bit 0
TIM1 Counter Modulo Read: Bit 7 6 5 4 3 2 1 Bit 0
$0024 Register Low (TIMODL)  Write:
Seepage 273. poget. 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 274. peget. 0 0 0 0 0 0 0 0
Read:
~ TIM1Channel 0 "™ gyt 45 14 13 12 11 10 9 Bit 8
$0026 Register High (T1CHOH) ~ Write:
See page 277. Reset: Indeterminate after reset
Read:
~ TIM1 Channel 0 ™™ Bit 7 6 5 4 3 2 1 Bit0
$0027 Register Low (T1ICHOL) ~ Write:
See page 277. Reset: Indeterminate after reset
Read:| CHI1F 0
TIM1 Channel 1 Status and "™ CHIIE MS1A | ELS1B | ELS1A | TOV1 | CHIMAX
$0028  Control Register (T1SC1)  Write: 0
Seepage 274. peget: 0 0 0 0 0 0 0 0
Read:
~ TIM1 Channel 1 "% gy 45 14 13 12 11 10 9 Bit 8
$0029 Register High (TICH1H)  Write:
See page 277. Reset: Indeterminate after reset
Read:
~ TIM1 Channel 1 = Bit7 6 5 4 3 2 1 Bit 0
$002A Register Low (TICH1L)  Write:
See page 277. Reset: Indeterminate after reset
TIM2 Status and Control Read: TOF TOIE TSTOP 0 0 PS2 PS1 PSO
$002B Register (T2SC)  Write: 0 TRST
Seepage 291. poget. 0 0 1 0 0 0 0 0
TIM2 Counter  Read:|  Bit15 14 13 12 11 10 9 Bit 8
$002C Register High (T2CNTH) ~ Write:
Seepage292. peget. 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:
Seepage292. peget. g 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:
Seepage293. poget. 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:
Seepage293. poget. 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

During the programming cycle, make sure that all addresses being written to fit within one of the ranges
specified above. Attempts to program addresses in different row ranges in one programming cycle will fail.

Use this step-by-step procedure to program a row of FLASH-1 memory.

NOTE
Only bytes which are currently $FF may be programmed.

1. Setthe PGM bit in the FLASH-1 control register (FL1CR). This configures the memory for program
operation and enables the latching of address and data programming.

Read the FLASH-1 block protect register (FL1BPR).

Write to any FLASH-1 address within the row address range desired with any data.
Wait for time, tyyg (minimum 10 ps).

Set the HVEN bit.

Wait for time, tpgg (minimum 5 ps).

Write data byte to the FLASH-1 address to be programmed.

Wait for time, tprog (mMinimum 30 ps).

9. Repeat steps 7 and 8 until all the bytes within the row are programmed.

© N Ok

10. Clear the PGM bit.

11.  Wait for time, tyyy (Mminimum 5 ps)

12. Clear the HVEN bit.

13. Wait for atime, tggy, (typically 1 us) after which the memory can be accessed in normal read mode.

The FLASH programming algorithm flowchart is shown in Figure 2-6.

A.

NOTES
Programming and erasing of FLASH locations can not be performed by code being executed from the
same FLASH array.

While these operations must be performed in the order shown, other unrelated operations may occur
between the steps. However, care must be taken to ensure that these operations do not access any
address within the FLASH array memory space such as the COP control register (COPCTL) at
$FFFF.

C. Itis highly recommended that interrupts be disabled during program/erase operations.

D. Do not exceed tprpg maximum or ty, maximum. tyy is defined as the cumulative high voltage

50

programming time to the same row before next erase. ty, must satisfy this condition:
tnvst tnvH + tpgs + (tprog X 64) <ty maximum

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, tpgog maximum.

Be cautious when programming the FLASH-1 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.
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I/0 Registers

3.8.2.3 Left Justified Signed Data Mode

In left justified signed data mode, the ADRH register holds the eight MSBs of the 10-bit result. The only
difference from left justified mode is that the AD9 is complemented. The ADRL register holds the two
LSBs of the 10-bit result. All other bits read as 0. ADRH and ADRL are updated each time an ADC single
channel conversion completes. Reading ADRH latches the contents of ADRL until ADRL is read. All
subsequent results will be lost until the ADRH and ADRL reads are completed.

Address:  $003D
Bit7 6 5 4 3 2 1 Bit 0

Read: AD9 AD8 AD7 AD6 AD5 AD4 AD3 AD2
Write:
Reset: Unaffected by reset

Address:  $003E
Read: AD1 ADO 0 0 0 0 0 0
Write:
Reset: Unaffected by reset

I:l = Unimplemented

Figure 3-7. ADC Data Register High (ADRH) and Low (ADRL)

3.8.2.4 Eight Bit Truncation Mode

In 8-bit truncation mode, the ADRL register holds the eight MSBs of the 10-bit result. The ADRH register
is unused and reads as 0. The ADRL register is updated each time an ADC single channel conversion
completes. In 8-bit mode, the ADRL register contains no interlocking with ADRH.

Address:  $003D ADRH
Bit7 6 5 4 3 2 1 Bit 0

Read: 0 0 0 0 0 0 0 0
Write:
Reset: Unaffected by reset

Address:  $003E ADRL
Read: AD9 AD8 AD7 AD6 AD5 AD4 AD3 AD2
Write:
Reset: Unaffected by reset

I:l = Unimplemented

Figure 3-8. ADC Data Register High (ADRH) and Low (ADRL)
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Clock Generator Module (CGM)

4.4.8 Crystal Output Frequency Signal (CGMXCLK)

CGMXCLK is the crystal oscillator output signal. It runs at the full speed of the crystal (fyc k) and comes
directly from the crystal oscillator circuit. Figure 4-2 shows only the logical relation of CGMXCLK to OSC1
and OSC2 and may not represent the actual circuitry. The duty cycle of CGMXCLK is unknown and may
depend on the crystal and other external factors. Also, the frequency and amplitude of CGMXCLK can be
unstable at start up.

4.4.9 CGM Base Clock Output (CGMOUT)

CGMOUT is the clock output of the CGM. This signal goes to the SIM, which generates the MCU clocks.
CGMOUT is a 50 percent duty cycle clock running at twice the bus frequency. CGMOUT is software
programmable to be either the oscillator output, CGMXCLK, divided by two or the VCO clock, CGMVCLK,
divided by two.

4.4.10 CGM CPU Interrupt (CGMINT)
CGMINT is the interrupt signal generated by the PLL lock detector.

4.5 CGM Registers

These registers control and monitor operation of the CGM:

e PLL control register (PCTL)
(See 4.5.1 PLL Control Register.)

e PLL bandwidth control register (PBWC)
(See 4.5.2 PLL Bandwidth Control Register.)

* PLL multiplier select register high (PMSH)
(See 4.5.3 PLL Multiplier Select Register High.)

* PLL multiplier select register low (PMSL)
(See 4.5.4 PLL Multiplier Select Register Low.)

e PLL VCO range select register (PMRS)
(See 4.5.5 PLL VCO Range Select Register.)

Figure 4-3 is a summary of the CGM registers.

Addr. Register Name Bit7 6 5 4 3 2 1 Bit 0
. Read: PLLF
PLL Control Register ™™/~ py | | PLLON | BCS R R VPRT | VPRO
$0036 (PCTL) Write:
Seepage 83. peger: g 0 1 0 0 0 0 0
PLL Bandwidth Control  Headt .o | LOCK | oy 0 0 0 0 R
$0037 Register (PBWC)  Write:
Seepage 85. peger: g 0 0 0 0 0 0 0
$0038 Register (PMSH) ~ Write:
Seepage 86. peger: g 0 0 0 0 0 0 0

I:l = Unimplemented Iil = Reserved

Figure 4-3. CGM 1/O Register Summary
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Table 7-2. Opcode Map

Bit Manipulation | Branch Read-Modify-Write Control Register/Memory
DIR DIR REL DIR INH INH 1X1 SP1 IX INH INH IMM DIR EXT 1X2 SP2 1X1 SP1 IX
& 0 1 2 3 4 5 6 9E6 7 8 9 A B [ D 9ED E 9EE F
LSB
5 4 3 4 1 1 4 5 3 7 3 2 3 4 4 5 3 4 2
0 BRSETO | BSETO | BRA NEG NEGA | NEGX NEG NEG NEG RTI BGE SuB SuUB SUB SuB SUB sSuB SUB SuB
3 DIR|2 DIR[2 REL|2 DIR|1 INH|[1 INH |2 IX1]|3 SP1|1 IX |1 INH|2 REL|2 IMM|2 DIR|3 EXT|3 IX2 |4 SP2|2 IX1 |3 SP1|1 IX
5 4 3 5 4 4 5 6 4 4 3 2 3 4 4 5 3 4 2
1 BRCLRO | BCLRO | BRN CBEQ | CBEQA | CBEQX | CBEQ | CBEQ | CBEQ RTS BLT CMP CMP CMP CMP CMP CMP CMP CMP
3 DIR|2 DIR[2 REL|3 DIR|3 IMM[3 IMM|3 IX1+ |4 SP1|2 IX+ |1 INH|2 REL|2 IMM[2 DIR|3 EXT|3 IX2 [4 SP2|2 IX1 |3 SP1|1 IX
5 4 3 5 7 3 2 3 2 3 4 4 5 3 4 2
2 BRSET1 | BSET1 BHI MUL DIV NSA DAA BGT SBC SBC SBC SBC SBC SBC SBC SBC
3 DIR|2 DIR|2 REL 1 INH |1 INH |1 INH 1 INH 2 REL|2 IMM|2 DIR|3 EXT|3 IX2 |4 SP2|2 IX1 |3 SP1|1 IX
5 4 3 4 1 1 4 5 3 9 3 2 3 4 4 5 3 4 2
3 BRCLR1 | BCLR1 BLS COM COMA | COMX | COM COM COM SWI BLE CPX CPX CPX CPX CPX CPX CPX CPX
3 DIR|2 DIR[2 REL|2 DIR|1 INH|1 INH|[2 IX1 |3 SP1|1 IX |1 INH|2 REL|2 IMM|2 DIR|3 EXT|3 IX2 [4 SP2|2 IX1 |83 SP1|1 IX
5 4 3 4 1 1 4 5 3 2 2 2 3 4 4 5 3 4 2
4 BRSET2 | BSET2 | BCC LSR LSRA LSRX LSR LSR LSR TAP TXS AND AND AND AND AND AND AND AND
3 DIR|2 DIR[2 REL|2 DIR|1 INH|1 INH|[2 IX1 |83 SP1|1 IX |1 INH|1 INH|2 IMM|2 DIR|3 EXT|3 IX2 [4 SP2|2 IX1 |83 SP1|1 IX
5 4 3 4 3 4 3 4 1 2 2 3 4 4 5 3 4 2
5 BRCLR2 | BCLR2 | BCS STHX | LDHX LDHX | CPHX CPHX TPA TSX BIT BIT BIT BIT BIT BIT BIT BIT
3 DIR|2 DIR[2 REL|2 DIR|3 IMM[2 DIR|3 IMM 2 DIR|1 INH|1 INH|2 IMM|2 DIR|3 EXT|3 IX2 |4 SP2|2 IX1 [3 SP1|1 IX
5 4 3 4 1 1 4 5 3 2 2 3 4 4 5 3 4 2
6 BRSET3 | BSET3 | BNE ROR RORA | RORX ROR ROR ROR PULA LDA LDA LDA LDA LDA LDA LDA LDA
3 DIR|2 DIR[2 REL|2 DIR|1 INH[1 INH|2 IX1 |83 SP1|1 IX |1 INH 2 IMM|2 DIR|3 EXT[3 IX2 |4 SP2|2 IX1 |3 SP1|1 IX
5 4 3 4 1 1 4 5 3 2 1 2 3 4 4 5 3 4 2
7 BRCLR3 | BCLR3 | BEQ ASR ASRA | ASRX ASR ASR ASR PSHA TAX AIS STA STA STA STA STA STA STA
3 DIR|2 DIR[2 REL|2 DIR|1 INH|1 INH|2 X1 |83 SP1|1 IX |1 INH|1 INH|2 IMM[2 DIR|3 EXT|3 X2 [4 SP2|2 IX1 |3 SP1|1 IX
5 4 3 4 1 1 4 5 3 2 1 2 3 4 4 5 3 4 2
8 BRSET4 | BSET4 | BHCC LSL LSLA LSLX LSL LSL LSL PULX CLC EOR EOR EOR EOR EOR EOR EOR EOR
3 DIR|2 DIR[2 REL|2 DIR|1 INH|1 INH|[2 IX1 |3 SP1|1 IX |1 INH|1 INH|2 IMM|2 DIR|3 EXT|3 IX2 [4 SP2|2 IX1 |83 SP1|1 IX
5 4 3 4 1 1 4 5 3 2 1 2 3 4 4 5 3 4 2
9 BRCLR4 | BCLR4 | BHCS ROL ROLA | ROLX ROL ROL ROL PSHX SEC ADC ADC ADC ADC ADC ADC ADC ADC
3 DIR|2 DIR[2 REL|2 DIR|1 INH|1 INH|[2 IX1 |3 SP1|1 IX (1 INH|1 INH|2 IMM|2 DIR|3 EXT|3 IX2 [4 SP2|2 IX1 |83 SP1|1 IX
5 4 3 4 1 1 4 5 3 2 2 2 3 4 4 5 3 4 2
A BRSET5 | BSET5 BPL DEC DECA | DECX DEC DEC DEC PULH CLI ORA ORA ORA ORA ORA ORA ORA ORA
3 DIR|2 DIR[2 REL|2 DIR|1 INH|1 INH|[2 IX1 |3 SP1|1 IX |1 INH|1 INH|2 IMM|2 DIR|3 EXT|3 IX2 [4 SP2|2 IX1 |83 SP1|1 IX
5 4 3 5 3 3 5 6 4 2 2 2 3 4 4 5 3 4 2
B BRCLR5 | BCLR5 BMI DBNZ | DBNZA | DBNZX | DBNZ | DBNZ | DBNZ | PSHH SEI ADD ADD ADD ADD ADD ADD ADD ADD
3 DIR|2 DIR[2 REL|3 DIR|2 INH[2 INH|[3 IX1 |4 SP1|2 IX |1 INH|1 INH|2 IMM[2 DIR|3 EXT|3 IX2 [4 SP2|2 IX1 |3 SP1|{1 IX
5 4 3 4 1 1 4 5 3 1 1 2 3 4 3 2
C BRSET6 | BSET6 | BMC INC INCA INCX INC INC INC CLRH RSP JMP JMP JMP JMP JMP
3 DIR|2 DIRf[2 REL|2 DIR|1 INH[1 INH|2 IX1 |83 SP1f1 IX |1 INH|1 INH 2 DIR|3 EXT|3 IX2 2 X1 1 IX
5 4 3 3 1 1 3 4 2 1 4 4 5 6 5 4
D BRCLR6 | BCLR6 | BMS TST TSTA TSTX TST TST TST NOP BSR JSR JSR JSR JSR JSR
3 DIR|2 DIR[2 REL|2 DIR|1 INH[1 INH|2 IX1 |3 SP1|1 IX 1 INH[2 REL|2 DIR|3 EXT[3 IX2 2 X1 1 IX
5 4 3 5 4 4 4 1 2 3 4 4 5 3 4 2
E BRSET7 | BSET7 BIL MoV MOV MOV MoV STOP * LDX LDX LDX LDX LDX LDX LDX LDX
3 DIR |2 DIR|2 REL 3 DD |2 DIX+ |3 IMD 2 IX+D |1 INH 2 IMM|2 DIR|3 EXT|3 IX2 |4 SP2|2 IX1 |3 SP1|1 IX
5 4 3 3 1 1 3 4 2 1 1 2 3 4 4 5 3 4 2
F BRCLR7 | BCLR7 BIH CLR CLRA | CLRX CLR CLR CLR WAIT TXA AIX STX STX STX STX STX STX STX
3 DIR|2 DIR|2 REL|2 DIR|1 INH|1 INH|2 IX1 |3 SP1|1 IX |1 INH|[1 INH|2 IMM|2 DIR|3 EXT|3 IX2 |4 SP2(2 IX1 |3 SP1|1 IX
INH Inherent REL Relative SP1 Stack Pointer, 8-Bit Offset MSB . . .
IMM Immediate IX  Indexed, No Offset SP2 Stack Pointer, 16-Bit Offset 0 High Byte of Opcode in Hexadecimal
DIR Direct IX1 Indexed, 8-Bit Offset  IX+ Indexed, No Offset with LSB
EXT Extended IX2 Indexed, 16-Bit Offset Post Increment 5 Cycles
DD Direct-Direct IMD Immediate-Direct IX1+ Indexed, 1-Byte Offset with Low Byte of Opcode in Hexadecimal 0 BRSETO | Opcode Mnemonic
IX+D Indexed-Direct DIX+ Direct-Indexed Post Increment 3 DIR |Number of Bytes / Addressing Mode

*Pre-byte for stack pointer indexed instructions

(ndD) Hun 10ss3204d [BNUD)



MSCANO08 Controller (MSCANO08)

12.13.6 MSCANO8 Receiver Interrupt Enable Register
Address:  $0505

Bit 7 6 5 4 3 2 1 Bit 0
Read:
Wi WUPIE RWRNIE | TWRNIE | RERRIE | TERRIE BOFFIE OVRIE RXFIE
rite:
Reset: 0 0 0 0 0 0 0 0

Figure 12-21. Receiver Interrupt Enable Register (CRIER)

WUPIE — Wakeup Interrupt Enable
1 = A wakeup event will result in a wakeup interrupt.
0 = No interrupt will be generated from this event.

RWRNIE — Receiver Warning Interrupt Enable
1 = A receiver warning status event will result in an error interrupt.
0 = No interrupt is generated from this event.

TWRNIE — Transmitter Warning Interrupt Enable
1 = A transmitter warning status event will result in an error interrupt.
0 = No interrupt is generated from this event.

RERRIE — Receiver Error Passive Interrupt Enable
1 = A receiver error passive status event will result in an error interrupt.
0 = No interrupt is generated from this event.

TERRIE — Transmitter Error Passive Interrupt Enable
1 = A transmitter error passive status event will result in an error interrupt.
0 = No interrupt is generated from this event.

BOFFIE — Bus-Off Interrupt Enable
1 = A bus-off event will result in an error interrupt.
0 = No interrupt is generated from this event.

OVRIE — Overrun Interrupt Enable
1 = An overrun event will result in an error interrupt.
0 = No interrupt is generated from this event.

RXFIE — Receiver Full Interrupt Enable
1 = A receive buffer full (successful message reception) event will result in a receive interrupt.
0 = No interrupt will be generated from this event.

NOTE
The CRIER register is held in the reset state when the SFTRES bit in
CMCRQO is set.

MC68HC908GZ60 » MC68HC908GZ48 « MC68HC908GZ32 Data Sheet, Rev. 6

162 Freescale Semiconductor



Port A
Table 13-2. Port A Pin Functions
PTAPUE DDRA PTA /O Pin Accesses to DDRA Accesses to PTA
Bit Bit Bit Mode Read/Write Read Write
1 0 XM Input, Vpp'® DDRA7-DDRAO Pin PTA7-PTA0®)
0 0 X Input, Hi-z*) DDRA7-DDRAO Pin PTA7-PTA0®
X 1 X Output DDRA7-DDRAO PTA7-PTAO PTA7-PTAO

1. X = Don’t care

2. 1/0 pin pulled up to Vpp by internal pullup device

3. Writing affects data register, but does not affect input.
4. Hi-Z = High impedance

13.3.3 Port A Input Pullup Enable Register

The port A input pullup enable register (PTAPUE) contains a software configurable pullup device for each
of the eight port A pins. Each bit is individually configurable and requires that the data direction register,
DDRA, bit be configured as an input. Each pullup is automatically and dynamically disabled when a port

bit's DDRA is configured for output mode.

NOTE
Pullup or pulldown resistors are automatically selected for keyboard
interrupt pins depending on the bit settings in the keyboard interrupt polarity
register (INTKBIPR) see 9.7.3 Keyboard Interrupt Polarity Register.

Address:  $000D

Bit 7 6 5 4 3 2 1 Bit 0
Read:
Wit PTAPUE7 | PTAPUE6 | PTAPUE5 | PTAPUE4 | PTAPUE3 | PTAPUE2 | PTAPUE1 | PTAPUEO
rite:
Reset: 0 0 0 0 0 0 0 0

Figure 13-5. Port A Input Pullup Enable Register (PTAPUE)

PTAPUE7-PTAPUEQ — Port A Input Pullup Enable Bits
These writable bits are software programmable to enable pullup devices on an input port bit.
1 = Corresponding port A pin configured to have internal pullup
0 = Corresponding port A pin has internal pullup disconnected

MC68HC908GZ60 » MC68HC908GZ48 « MC68HC908GZ32 Data Sheet, Rev. 6

Freescale Semiconductor

175




Enhanced Serial Communications Interface (ESCI) Module

INTERNAL BUS
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Figure 14-3. ESCI Module Block Diagram
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I/0 Registers

In applications that are subject to software latency or in which it is important to know which byte is lost
due to an overrun, the flag-clearing routine can check the OR bit in a second read of SCS1 after
reading the data register.

NF — Receiver Noise Flag Bit
This clearable, read-only bit is set when the ESCI detects noise on the RxD pin. NF generates an NF
CPU interrupt request if the NEIE bit in SCC3 is also set. Clear the NF bit by reading SCS1 and then
reading the SCDR. Reset clears the NF bit.
1 = Noise detected
0 = No noise detected

FE — Receiver Framing Error Bit
This clearable, read-only bit is set when a 0 is accepted as the stop bit. FE generates an ESCI error
CPU interrupt request if the FEIE bit in SCC3 also is set. Clear the FE bit by reading SCS1 with FE set
and then reading the SCDR. Reset clears the FE bit.
1 = Framing error detected
0 = No framing error detected

PE — Receiver Parity Error Bit
This clearable, read-only bit is set when the ESCI detects a parity error in incoming data. PE generates
a PE CPU interrupt request if the PEIE bit in SCC3 is also set. Clear the PE bit by reading SCS1 with
PE set and then reading the SCDR. Reset clears the PE bit.
1 = Parity error detected
0 = No parity error detected

14.8.5 ESCI Status Register 2

ESCI status register 2 (SCS2) contains flags to signal these conditions:
* Break character detected
* Incoming data

Address:  $0017

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

I:l = Unimplemented

Figure 14-15. ESCI Status Register 2 (SCS2)

BKF — Break Flag Bit

This clearable, read-only bit is set when the ESCI detects a break character on the RxD pin. In SCS1,
the FE and SCRF bits are also set. In 9-bit character transmissions, the R8 bit in SCC3 is cleared. BKF
does not generate a CPU interrupt request. Clear BKF by reading SCS2 with BKF set and then reading
the SCDR. Once cleared, BKF can become set again only after 1s again appear on the RxD pin
followed by another break character. Reset clears the BKF bit.

1 = Break character detected

0 = No break character detected
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Introduction

Addr. Register Name Bit7 6 5 4 3 2 1 Bit 0

Break Status Register Read: R R R R R R SBSW R
$FE00 (BSR) Write: Note(")
Seepage . pocer 0 0 0 0 0 0 0 0

1. Writing a 0 clears SBSW.

SIM Reset Satus Register FE2%| PO PIN COP ILOP ILAD | MODRST | LvI 0
$FEO (SRSR) Write:
Seepage237. pap T 4 0 0 0 0 0 0 0
Break Flag Control Register Read: BCFE R R R R R R R
$FE03 (BFCR) Write:
See page 238. Reset 0
ntorupt Status Register | 760 IF8 IF5 IF4 IF3 IF2 IF1 0 0
SFE04 (NT1) Write:] R R R R R R R R
Seepage23l. pocet 0 0 0 0 0 0 0 0
nterrupt Status egiser 2 P2 F14 IF13 IF12 IF11 IF10 IF9 IF8 IF7
$FE05 (NT2) Write:| R R R R R R R R
Seepage233. oot 0 0 0 0 0 0 0 0
ntorupt Status Registers. 7% 22 IF32 IF20 IF19 IF18 IF17 IF16 IF15
$FE06 (NT3) Write:] R R R R R R R R
Seepage233. poet 0 0 0 0 0 0 0 0
Interrupt Status Register 4 Read: 0 0 0 0 0 0 IF24 IF23
$FEQ7 (NT4) Write:| R R R R R R R R
Seepage233. oot 0 0 0 0 0 0 0 0

|:| = Unimplemented |I| = Reserved

Figure 15-2. SIM I/O Register Summary
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System Integration Module (SIM)

ILOP — lllegal Opcode Reset Bit
1 = Last reset caused by an illegal opcode
0 = POR or read of SRSR

ILAD — lllegal Address Reset Bit (opcode fetches only)
1 = Last reset caused by an opcode fetch from an illegal address
0 = POR or read of SRSR

MODRST — Monitor Mode Entry Module Reset Bit
1 = Last reset caused by monitor mode entry when vector locations $FFFE and $FFFF are $FF after
POR while IRQ = Vpp

0 = POR or read of SRSR

LVI — Low-Voltage Inhibit Reset Bit
1 = Last reset caused by the LVI circuit
0 = POR or read of SRSR

15.7.3 Break Flag Control Register

The break flag control register contains a bit that enables software to clear status bits while the MCU is
in a break state.

Address:  $FEO03

Bit7 6 5 4 3 2 1 Bit 0
Read:
. BCFE R R R R R R R
Write:
Reset: 0

Iil = Reserved

Figure 15-23. Break Flag Control Register (BFCR)

BCFE — Break Clear Flag Enable Bit
This read/write bit enables software to clear status bits by accessing status registers while the MCU is
in a break state. To clear status bits during the break state, the BCFE bit must be set.
1 = Status bits clearable during break
0 = Status bits not clearable during break
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Serial Peripheral Interface (SPI) Module

When enabled, the SPI controls data direction of the MOSI pin regardless of the state of the data direction
register of the shared I/O port.

16.11.3 SPSCK (Serial Clock)

The serial clock synchronizes data transmission between master and slave devices. In a master MCU,
the SPSCK pin is the clock output. In a slave MCU, the SPSCK pin is the clock input. In full-duplex
operation, the master and slave MCUs exchange a byte of data in eight serial clock cycles.

When enabled, the SPI controls data direction of the SPSCK pin regardless of the state of the data
direction register of the shared 1/O port.

16.11.4 SS (Slave Select)

The SS pin has various functions depending on the current state of the SPI. For an SPI configured as a
slave, the SS is used to select a slave. For CPHA = 0, the SS is used to define the start of a transmission.
(See 16.4 Transmission Formats.) Since it is used to indicate the start of a transmission, SS must be
toggled high and low between each byte transmitted for the CPHA = 0 format. However, it can remain low
between transmissions for the CPHA = 1 format. See Figure 16-13.

When an SPI is configured as a slave, the SS pin is always configured as an input. It cannot be used as
a general-purpose /O regardless of the state of the MODFEN control bit. However, the MODFEN bit can
still prevent the state of SS from creating a MODF error. See 16.12.2 SPI| Status and Control Register.

misomosi BYTE 1 Y BYTE 2 \ BYTE 3 -
MASTER 55 |/ \
UET A A —

SLAVE SS
CPHA=1 f

Figure 16-13. CPHA/SS Timing

NOTE
A high on the SS pin of a slave SPI puts the MISO pin in a high-impedance
state. The slave SPI ignores all incoming SPSCK clocks, even if it was
already in the middle of a transmission.

When an SPI is configured as a master, the SS input can be used in conjunction with the MODF flag to
prevent multiple masters from driving MOSI and SPSCK. (See 16.6.2 Mode Fault Error.) For the state of
the SS pin to set the MODF flag, the MODFEN bit in the SPSCK register must be set. If MODFEN is 0 for
an SPI master, the SS pin can be used as a general-purpose I/0O under the control of the data direction
register of the shared I/O port. When MODFEN is 1, SS is an input-only pin to the SPI regardless of the
state of the data direction register of the shared I/O port.

The CPU can always read the state of the SS pin by configuring the appropriate pin as an input and
reading the port data register. See Table 16-2.
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Timebase Module (TBM)

TMBCLKSEL
FROM CONFIG2
Y
>0  TBMCLK
CGMXCLK |  DIVIDEBY 128 ol
FROM CGM MODULE ™ PRESCALER >
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R
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> 011
—
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Figure 17-1. Timebase Block Diagram

17.5 TBM Interrupt Rate

The interrupt rate is determined by the equation:
Divider

TBMRATE = ToaXGiK

where:
fcamxcLk =Frequency supplied from the clock generator (CGM) module

Divider = Divider value as determined by TBR2-TBRO settings and TMBCLKSEL, see Table 17-1
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Functional Description

18.3.4.2 Buffered PWM Signal Generation

Channels 0 and 1 can be linked to form a buffered PWM channel whose output appears on the T1CHO
pin. The TIM1 channel registers of the linked pair alternately control the pulse width of the output.

Setting the MSOB bit in TIM1 channel 0 status and control register (T1SCO) links channel 0 and channel 1.
The TIM1 channel 0 registers initially control the pulse width on the T1CHO pin. Writing to the TIM1
channel 1 registers enables the TIM1 channel 1 registers to synchronously control the pulse width at the
beginning of the next PWM period. At each subsequent overflow, the TIM1 channel registers (0 or 1) that
control the pulse width are the ones written to last. T1SCO controls and monitors the buffered PWM
function, and TIM1 channel 1 status and control register (T1SC1) is unused. While the MSOB bit is set,
the channel 1 pin, T1ICH1, is available as a general-purpose 1/O pin.

NOTE
In buffered PWM signal generation, do not write new pulse width values to
the currently active channel registers. User software should track the
currently active channel to prevent writing a new value to the active
channel. Writing to the active channel registers is the same as generating
unbuffered PWM signals.

18.3.4.3 PWM Initialization

To ensure correct operation when generating unbuffered or buffered PWM signals, use the following
initialization procedure:
1. Inthe TIM1 status and control register (T1SC):

a. Stop the TIM1 counter by setting the TIM1 stop bit, TSTOP.
b. Reset the TIM1 counter and prescaler by setting the TIM1 reset bit, TRST.

2. Inthe TIM1 counter modulo registers (T1IMODH:T1MODL), write the value for the required PWM
period.

3. Inthe TIM1 channel x registers (T1CHxH:T1CHxL), write the value for the required pulse width.
4. In TIM1 channel x status and control register (T1SCx):

a. Write 0:1 (for unbuffered output compare or PWM signals) or 1:0 (for buffered output compare
or PWM signals) to the mode select bits, MSxB:MSxA. See Table 18-2.
b. Write 1 to the toggle-on-overflow bit, TOVx.

c. Write 1:0 (polarity 1 — to clear output on compare) or 1:1 (polarity 0 — to set output on
compare) to the edge/level select bits, ELSxB:ELSxA. The output action on compare must
force the output to the complement of the pulse width level. See Table 18-2.

NOTE
In PWM signal generation, do not program the PWM channel to toggle on
output compare. Toggling on output compare prevents reliable 0% duty
cycle generation and removes the ability of the channel to self-correct in the
event of software error or noise. Toggling on output compare can also
cause incorrect PWM signal generation when changing the PWM pulse
width to a new, much larger value.

5. Inthe TIM1 status control register (T1SC), clear the TIM1 stop bit, TSTOP.

Setting MSOB links channels 0 and 1 and configures them for buffered PWM operation. The TIM1
channel 0 registers (TCHOH:TCHOL) initially control the buffered PWM output. TIM1 status control
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Timer Interface Module (TIM2)

Address: $045A T2CH3H

Bit 7 6 5 4 3 2 1 Bit 0
Read: ) ) ) ) ) ) , )
. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Write:
Reset: Indeterminate after reset
Address: $045B T2CH3L
Bit 7 6 5 4 3 2 1 Bit0
Read:
. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Write:
Reset: Indeterminate after reset
Address: $045D T2CH4H
Bit 7 6 5 4 3 2 1 Bit 0
Read: . . . . . . . .
. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Write:
Reset: Indeterminate after reset
Address: $045E T2CHA4L
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: Indeterminate after reset
Address: $0460 T2CH5H
Bit 7 6 5 4 3 2 1 Bit 0
Read: . . . . . . . .
. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Write:
Reset: Indeterminate after reset
Address: $0461 T2CH5L
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: Indeterminate after reset

Figure 19-10. TIM2 Channel Registers (T2CHOH/L:T2CH5H/L) (Continued)
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Electrical Specifications

21.3 Functional Operating Range

Characteristic Symbol Value Unit
Operating temperature range Ta —40to +125 °C
. 5.0 £10%
Operating voltage range Vbp 33+10% \Y

21.4 Thermal Characteristics

Characteristic Symbol Value Unit
Thermal resistance
32-pin LQFP 95 o
48-pin LQFP Osa 95 cw
64-pin QFP 54
I/0 pin power dissipation Pio User determined w
Pp = (Ipp x Vpp) + Pio =
issipation(" P
Power dissipation D K/(T, + 273 °C) w
Pp x (Tp + 273 °C)
Constant(® K 5 W/°C
+ PD X SJA
Average junction temperature T, Ta + (Pp x 6a) °C

1. Power dissipation is a function of temperature.

2. K'is a constant unique to the device. K can be determined for a known T and measured Pp. With this value of K, Pp and
T, can be determined for any value of Th.
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$FE00 SIM BREAK STATUS REGISTER (BSR)
$0000 /O REGISTERS

J 61 BYTES $FEOT SIM RESET STATUS REGISTER (SRSR)
S00sF $FE02 RESERVED

$FE03 SIM BREAK FLAG CONTROL REGISTER (BFCR)
$0040 RANL1

J 1024 BYTES $FE04 INTERRUPT STATUS REGISTER 1 (INT1)
$043F $FE05 INTERRUPT STATUS REGISTER 2 (INT2)

$FE06 INTERRUPT STATUS REGISTER 3 (INT3)
§0440 /O REGISTERS

J 34 BYTES $FE07 INTERRUPT STATUS REGISTER 4 (INT4)
$0461 $FEO08 FLASH-2 CONTROL REGISTER (FL2CR)
$0462 $FE09 BREAK ADDRESS REGISTER HIGH (BRKH)

J RESERVED $FEOA BREAK ADDRESS REGISTER LOW (BRKL)
$04FF $FEOB BREAK STATUS AND CONTROL REGISTER (BRKSCR)
$0500 $FEOC LVI STATUS REGISTER (LVISR)

J MSCAN CONTR?;?QET“QESSAGE BUFFER $FEOD FLASH-2 TEST CONTROL REGISTER (FLTCR2)
$057F $FEOE FLASH-1 TEST CONTROL REGISTER (FLTCR1)
$0580 . $FEOF UNIMPLEMENTED

J ) UNIMPLEMENTED
SO77F 512 BYTES $FE10 16 BYTES

SFEAF RESERVED FOR COMPATIBILITY WITH MONITOR CODE
$0780 FOR A-FAMILY PART

J RESERVED
$1DFF $F52° MONITOR ROM

$FF7F 352 BYTES
$1E00

J Mﬂ%'g?ﬁERSOM $FF80 FLASH-1 BLOCK PROTECT REGISTER (FL1BPR)
$1E0F $FF81 FLASH-2 BLOCK PROTECT REGISTER (FL2BPR)
$1E10 $FF82

J RESERVED N RESERVED
$3FFF SFFe7

$FF88 FLASH-1 CONTROL REGISTER (FL1CR)
$4$00 FLASH-2 $FF89
S7FFF 16,384 BYTES ! RESERVED
$FFCB
$8$°° FLASH-1 $F'iCC FLASH-1 VECTORS
SFOFF 32,256 BYTES SFFFF() 52 BYTES

1. $FFF6-$FFFD used for eight security bytes
Figure A-2. MC68HC908GZ48 Memory Map
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