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System Integration Module (SIM)

9.7 SIM Registers

The SIM has three memory mapped registers.

9.7.1 SIM Break Status Register

The SIM break status register contains a flag to indicate that a break caused an exit from wait mode.

Address:  $FEO0O

Bit 7 6 5 4 3 2 1 Bit O
Read BW
. R R R R R R R
Write See Note
Reset: 0
Iil = Reserved NOTE: Writing a logic 0 clears BW

Figure 9-17. SIM Break Status Register (SBSR)

BW SIM Break Wait
This status bit is useful in applications requiring a return to wait mode after exiting from a break
interrupt. Clear BW by writing a O to it. Reset clears BW.
1 = Wait mode was exited by break interrupt
0 = Wait mode was not exited by break interrupt

9.7.2 SIM Reset Status Register

The SRSR register contains flags that show the source of the last reset. The status register will
automatically clear after reading it. A power-on reset sets the POR bit and clears all other bits in the
register. All other reset sources set the individual flag bits but do not clear the register. More than one
reset source can be flagged at any time depending on the conditions at the time of the internal or external
reset. For example, the POR and LVI bits can both be set if the power supply has a slow rise time.

Address:  $FEO1

Bit 7 6 5 4 3 2 1 Bit O
Read POR PIN COP ILOP ILAD D LVI 0
Write
POR: 1 0 0 0 0 0 0 0

I:l = Unimplemented

Figure 9-18. SIM Reset Status Register (SRSR)

POR Power-On Reset Bit
1 = Last reset caused by POR circuit
0 = Read of SRSR

PIN External Reset Bit
1 = Last reset caused by external reset pin (RST)
0 = POR or read of SRSR

COP Computer Operating Properly Reset Bit
1 = Last reset caused by COP counter
0 = POR or read of SRSR

MC68HC908AZ60A MCEB8HC908AS60A MC68HC908AS60E Data Sheet, Rev. 6

124 Freescale Semiconductor



Functional Description

7. Using the value 4.9152 MHz for fygp. calculate the VCO linear range multiplier, L. The linear range
multiplier controls the frequency range of the PLL.

f
L = round _ng_%

fNOM © !
32MHz _ _
4.9152 MHz

8. Calculate the VCO center-of-range frequency, fcgmyrs: The center-of-range frequency is the
midpoint between the minimum and maximum frequencies attainable by the PLL.

Example: L =

fcamvrs = L ufnom
Example: fcgpmyrs = 7 U4.9152 MHz = 34.4 MHz

NOTE
For proper operation,.

¢ ¢ diOM
[fcamvrs — fecamverkl -

Exceeding the recommended maximum bus frequency or VCO frequency
can crash the MCU.

9. Program the PLL registers accordingly:
a. Inthe upper four bits of the PLL programming register (PPG), program the binary equivalent
of N.

b. Inthe lower four bits of the PLL programming register (PPG), program the binary equivalent
of L.

10.3.2.5 Special Programming Exceptions

The programming method described in 10.3.2.4 Programming the PLL, does not account for two possible
exceptions. A value of O for N or L is meaningless when used in the equations given. To account for these
exceptions:
* A0 value for N is interpreted the same as a value of 1.
» A0 value for L disables the PLL and prevents its selection as the source for the base clock. See
10.3.3 Base Clock Selector Circuit.

10.3.3 Base Clock Selector Circuit

This circuit is used to select either the crystal clock, CGMXCLK, or the VCO clock, CGMVCLK, as the
source of the base clock, CGMOUT. The two input clocks go through a transition control circuit that waits
up to three CGMXCLK cycles and three CGMVCLK cycles to change from one clock source to the other.
During this time, CGMOUT is held in stasis. The output of the transition control circuit is then divided by
two to correct the duty cycle. Therefore, the bus clock frequency, which is one-half of the base clock
frequency, is one-fourth the frequency of the selected clock (CGMXCLK or CGMVCLK).

The BCS bit in the PLL control register (PCTL) selects which clock drives CGMOUT. The VCO clock
cannot be selected as the base clock source if the PLL is not turned on. The PLL cannot be turned off if
the VCO clock is selected. The PLL cannot be turned on or off simultaneously with the selection or
deselection of the VCO clock. The VCO clock also cannot be selected as the base clock source if the
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Analog-to-Digital Converter (ADC)

Table 26-1. Mux Channel Select

ADCH4 ADCH3 ADCH2 ADCH1 ADCHO Input Select
0 0 0 0 0 PTBO/ATDO
PTB1/ATD1
PTB2/ATD2
PTB3/ATD3
PTB4/ATD4
PTB5/ATD5
PTB6/ATD6
PTB7/ATD7
PTDO/ATDS8/ATD8
PTD1/ATD9/ATD9
PTD2/ATD10/ATD10
PTD3/ATD11/ATD11
PTD4/ATD12/TBCLK/ATD12
PTD5/ATD13/ATD13
PTD6/ATD14/TACLK/ATD14

o|lo|lo|o|o|o|o|o|o|o|o|o|o|o
Rr|lrRr|lr|kr|P|Pr|r|lo|lo|lo|lo|o|o|o
Rr|lr|lr|lo|lo|lo|lo|r|r|kr|r|o|lo|o
r|lo|lo|lr|r,r|o|lo|lr|r|o|lo|r|r|o
o|lr|o|lr|o|r|o|lr|lo|lr|o|r|o|r

Unused (see Note 1)
Range 01111 ($0F) to 11010 ($1A)

Unused (see Note 1)

Reserved

Unused (see Note 1)

VRregH (see Note 2)

VSSANREFL (See Note 2)

1
1
1
1
1

RPlRr|Rr|R|R

0 1
1 0
1 0
1 1
1 1

Rrlo|r|o|r

[ADC power off]

Notes:

1. If any unused channels are selected, the resulting ADC conversion will be unknown.

2. The voltage levels supplied from internal reference nodes as specified in the table are used
to verify the operation of the ADC converter both in production test and for user applica-
tions.

26.7.2 ADC Data Register

One 8-bit result register is provided. This register is updated each time an ADC conversion completes.

Address:  $0039

Bit 7 6 5 4 3 2 1 Bit 0
Read AD7 AD6 AD5 AD4 AD3 AD2 AD1 ADO
Write
Reset: Indeterminate after Reset

I:l = Unimplemented

Figure 26-3. ADC Data Register (ADR)
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Electrical Specifications

28.1.2 Functional Operating Range

Rating Symbol Value Unit
Operating Temperature Range® Ta —40 to TA(MAX) €
Operating Voltage Range Vbp 5.0 r0.5 \%

1. TA(MAX) = 125 ¢ for part suffix MFU/MFN
TA(MAX) = 105 ¢ for part suffix VFU/VEN
TA(MAX) = 85 @ for part suffix CFU/CFN

NOTE
For applications which use the LVI, Freescale guarantees the functionality
of the device down to the LVI trip point (V) within the constraints outlined
in Chapter 16 Low-Voltage Inhibit (LVI).

28.1.3 Thermal Characteristics

Characteristic Symbol Value Unit
Thermal Resistance
T
QFP (64 Pins) A 70 W
Thermal Resistance
T
PLCC (52 Pins) 9A 50 G
1/0 Pin Power Dissipation Pio User Determined w
o Pp = (lpp X Vpp) + Pijo =
P
Power Dissipation (see Note 1) D KI(Ty + 273 @) W
Pp x (Tp +273 @)
Constant (see Note 2) K 2 W/ &
+(Pp”x Ta)
Average Junction Temperature T, Ta+Pp X Ta (D

1. Power dissipation is a function of temperature.

2. Kis a constant unique to the device. K can be determined from a known T, and measured Pp. With this value of K, Pp and
T; can be determined for any value of Tp.
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Glossary

toggle — To change the state of an output from a logic 0 to a logic 1 or from a logic 1 to a logic 0.

tracking mode — Mode of low-jitter PLL operation during which the PLL is locked on a frequency. Also
see "acquisition mode."

two’s complement — A means of performing binary subtraction using addition techniques. The most
significant bit of a two’s complement number indicates the sign of the number (1 indicates negative).
The two’s complement negative of a number is obtained by inverting each bit in the number and then
adding 1 to the result.

unbuffered — Utilizes only one register for data; new data overwrites current data.

unimplemented memory location — A memory location that is not used. Writing to an unimplemented
location has no effect. Reading an unimplemented location returns an unpredictable value. Executing
an opcode at an unimplemented location causes an illegal address reset.

V —The overflow bit in the condition code register of the CPU08. The CPUO08 sets the V bit when a two's
complement overflow occurs. The signed branch instructions BGT, BGE, BLE, and BLT use the
overflow bit.

variable — A value that changes during the course of program execution.
VCO — See "voltage-controlled oscillator."

vector — A memory location that contains the address of the beginning of a subroutine written to service
an interrupt or reset.

voltage-controlled oscillator (VCO) — A circuit that produces an oscillating output signal of a frequency
that is controlled by a dc voltage applied to a control input.

waveform — A graphical representation in which the amplitude of a wave is plotted against time.
wired-OR — Connection of circuit outputs so that if any output is high, the connection point is high.
word — A set of two bytes (16 bits).

write — The transfer of a byte of data from the CPU to a memory location.

X — The lower byte of the index register (H:X) in the CPUO08.

Z — The zero bit in the condition code register of the CPU08. The CPUO08 sets the zero bit when an
arithmetic operation, logical operation, or data manipulation produces a result of $00.

MC68HC908AZ60A » MC68HC908AS60A » MC68HC908AS60E Data Sheet, Rev. 6

412 Freescale Semiconductor



