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General Description




Chapter 2
Operating Modes and Memory

2.1 Introduction

This section contains information about:
* The modes that define MC68HC711D3 operating conditions
* The on-chip memory that allows the microcontroller unit (MCU) to be configured for various
applications
* The 4-Kbytes of programmable read-only memory (PROM)

2.2 Operating Modes

The MC68HC711D3 uses two dedicated pins, MODA and MODB, to select one of two normal operating
modes or one of two special operating modes. A value reflecting the microcontroller unit (MCU) status or
mode selected is latched on bits SMOD and MDA of the highest priority I-bit interrupt and miscellaneous
register (HPRIO) on the rising edge of reset. The normal operating modes are the single-chip and
expanded-multiplexed modes. The special operating modes are the bootstrap and test modes. Table 2-1
shows mode selection according to the values encoded on the MODA and MODB pins, and the value
latched in the SMOD and MDA bits.

Table 2-1. Mode Selection

RESET | MODA | MODB Mode Selected SMOD |MDA
1 0 1 Normal — single chip 0 0
1 1 1 Normal — expanded multiplexed 0 1
1 0 0 Special — bootstrap (BOOT) 1 0
1 1 0 Special — test 1 1
0 0 0 Reserved X X

2.2.1 Single-Chip Mode

In single-chip mode, the MCU functions as a self-contained microcontroller and has no external address
or data bus. The 4-Kbyte erasable programmable read-only memory (EPROM) would contain all program
code and is located at $F000-$FFFF. This mode provides maximum use of the pins for on-chip peripheral
functions, and all the address and data activity occurs within the MCU.

2.2.2 Expanded Multiplexed Mode

In the expanded-multiplexed mode, the MCU can address up to 64 Kbytes of address space. High-order
address bits are output on the port B pins. Low-order address bits and the bidirectional data bus are
multiplexed on port C. The AS pin provides the control output used in demultiplexing the low-order
address. The R/W pin is used to control the direction of data transfer on the port C bus.
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Resets, Interrupts, and Low-Power Modes

The sequence for resetting the watchdog timer is:

1. Write $55 to the COP reset register (COPRST) to arm the COP timer clearing mechanism.

2. Write $AA to the COPRST register to clear the COP timer

Both writes must occur in this sequence prior to the timeout, but any number of instructions can be

executed between the two writes.

Table 4-1. COP Time Out Periods

E 215 | yTAL =223 XTAL = XTAL = XTAL = XTAL =
cro | cr1 | pivi el 8.0 MHz 4.9152 MHz 4.0 MHz 3.6864 MHz
Divided Time Out Time Out Time Out Time Out Time Out
By | -0+15.6ms | 164 ms | —0/+26.7 ms | —0/+32.8 ms | —0/+35.6 ms
0 0 1 15.625 ms 16.384 ms 26.667 ms 32.768 ms 35.556 ms
0 1 4 62.5 ms 65.536 ms 106.67 ms 131.07 ms 142.22 ms
1 0 16 250 ms 262.14 ms 426.67 ms 524.29 ms 568.89 ms
1 1 64 1sec 1.049 sec 1.707 sec 2.1 sec 2.276 ms
E= 2.1 MHz 2.0 MHz 1.2288 MHz 1.0 MHz 921.6 kHz
Address:  $003A
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 Bjt 0
Write
Reset: 0 0 0 0 0 0 0 0

Figure 4-1. Arm/Reset COP Timer Circuitry Register (COPRST)

4.2.4 Clock Monitor Reset

The MCU contains a clock monitor circuit that measures the E-clock frequency. If the E-clock input rate
is above approximately 200 kHz, then the clock monitor does not generate an MCU reset. If the E-clock
signal is lost or its frequency falls below 10 kHz, then an MCU reset can be generated, and the RESET
pin is driven low to reset the external system.

4.2.5 System Confi guration Options Register

The system configuration options register (OPTION) is a special-purpose register with several
time-protected bits. OPTION is used during initialization to configure internal system options.

Bits 5, 4, 2, 1, and 0 can be written only once during the first 64 E-clock cycles after reset in normal modes
(where the HPRIO register bit (SMOD) is cleared). In special modes (where SMOD = 1), the bits can be
written at any time. Bit 3 can be written at anytime.
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