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Freescale Semiconductor

M68HC11E Family Data Sheet, Rev. 5.1

Pin Descriptions

17



Chapter 2
Operating Modes and On-Chip Memory

2.1 Introduction

This section contains information about the operating modes and the on-chip memory for M68HC11
E-series MCUs. Except for a few minor differences, operation is identical for all devices in the E series.
Differences are noted where necessary.

2.2 Operating Modes

The values of the mode select inputs MODB and MODA during reset determine the operating mode.
Single-chip and expanded multiplexed are the normal modes.

* In single-chip mode only on-chip memory is available.
* Expanded mode, however, allows access to external memory.

Each of the two normal modes is paired with a special mode:

* Bootstrap, a variation of the single-chip mode, is a special mode that executes a bootloader
program in an internal bootstrap ROM.

* Testis a special mode that allows privileged access to internal resources.

2.2.1 Single-Chip Mode

In single-chip mode, ports B and C and strobe pins A (STRA) and B (STRB) are available for
general-purpose parallel input/output (I/O). In this mode, all software needed to control the MCU is
contained in internal resources. If present, read-only memory (ROM) and/or erasable, programmable
read-only memory (EPROM) will always be enabled out of reset, ensuring that the reset and interrupt
vectors will be available at locations $FFCO-$FFFF.

NOTE
For the MC68HC811E2, the vector locations are the same; however, they
are contained in the 2048-byte EEPROM array.

2.2.2 Expanded Mode

In expanded operating mode, the MCU can access the full 64-Kbyte address space. The space includes:
* The same on-chip memory addresses used for single-chip mode
* Addresses for external peripherals and memory devices
The expansion bus is made up of ports B and C, and control signals AS (address strobe) and R/W
(read/write). R/W and AS allow the low-order address and the 8-bit data bus to be multiplexed on the
same pins. During the first half of each bus cycle address information is present. During the second half
of each bus cycle the pins become the bidirectional data bus. AS is an active-high latch enable signal for

an external address latch. Address information is allowed through the transparent latch while AS is high
and is latched when AS drives low.

M68HC11E Family Data Sheet, Rev. 5.1
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Memory Map

$0000 0000
A A \ 768 BYTES RAM
EXT EXT
02FF
Y Y
$1000 1000
* * \ 64-BYTE REGISTER BLOCK
EXT EXT 103F
+ _/_ 9000 (8 KBYTES ROM/EPROM *
A A
E;q E;(T / B600 | 512 BYTES EEPROM
$B600 B7FF
A A BOOT BFCO | SPECIAL MODES
EXT | _EXT / BFO0 RO\M/ INTERRUPT
l _____ . B srFF | VECTORS
$D000 D000 |12 KBYTES ROM/EPROM *
FFCO | NORMAL
MODES
_____ INTERRUPT
SFFFF FFFF FFFF | VECTORS
SINGLE EXPANDED BOOTSTRAP  SPECIAL
CHIP TEST

* 20 Kbytes ROM/EPROM are contained in two segments of 8 Kbytes and 12 Kbytes each.

Figure 2-5. Memory Map for MC68HC(7)11E20

$0000 0000
A A 256 BYTES RAM
EXT EXT 00FF
Y A
$1000 1000
i Ty 64-BYTE REGISTER BLOCK
103F
EXT EXT
/ BFoo |BOOT BFCO | SPECIAL MODES
I ROM INTERRUPT
_____ o= - B - Bree | VECTORS
Y L 2048 BYTES EEPROM
$F800 F800 FFCO | NORMAL
MODES
_____ INTERRUPT
SFFFF Y FFFF FFFF | VECTORS
SINGLE EXPANDED BOOTSTRAP  SPECIAL
CHIP TEST
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Memory Map

Addr. Register Name Bit7 6 5 4 3 2 1 Bit0
Timer Interrupt Flag 2 Read: TOF RTIF PAOVF PAIF
$1025 (TFLG2)  Write:
Seepage 142. peget 0 0 0 0 0 0 0 0
. Read:
Pulse Accumulator Control Regis- ™| pppa7 | PAEN | PAMOD | PEDGE | DDRA3 1405 | RTR1 | RTRO
$1026 ter (PACTL)  Write:
Seepage 142. peger 0 0 0 0 0 0 0
: Read:
Pulse Accumulator Count Regis- ™™=/ gyt 7 | Bjtg | Bit5 Bit 4 Bit 3 Bit2 | Bit1 | BitO
$1027 ter (PACNT) ~ Write:
See page 146. Reset: Indeterminate after reset
Seal Peripheral Control Register "% gpie | e | pwow | MSTR | cPoL | CPHA | SPRI | SPRo
$1028 (SPCR)  Write:
Seepage 123. peger 0 0 0 0 1 U u
Serial Peripheral Status Register Head: SPE | weoL MODF
$1029 (SPSR)  Write:
Seepage 124. peger 0 0 0 0 0 0 0
Serial Peripheral Data /0 Regis- 18| g7 | gy Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
$102A ter (SPDR) ~ Write:
See page 125. Reset: Indeterminate after reset
: Read:
Baud Rate Register "™ |t g | gcp2) | SCPi SCPO RCKB SCR2 | SCR1 | SCRO
$102B (BAUD)  Write:
Seepage 113. peset 0 0 0 0 0 u u u
Serial Communications Control Read: RS T8 M WAKE
$102C Register 1 (SCCR1)  Write:
Seepage 110. peger | | 0 0 0 0 0 0
Serial Communications Control Read: TIE TCIE RIE ILIE TE RE RWU SBK
$102D Register 2 (SCCR2)  Write:
Seepage 111. peser 0 0 0 0 0 0 0 0
Serial Communications Status Read: TDRE TC RDRF IDLE OR NF FE
$102E Register (SCSR) ~ Write:
Seepage 112. pege: 1 1 0 0 0 0 0 0
1. SCP2 adds +39 to SCI prescaler and is present only in MC68HC(7)11E20.
- - Read:
Serial Communications DataReg- ™| gor7 | ReTe | R5T5 | R4T4 R3/T3 R2T2 | RIM | ROTO
$102F ister (SCDR) ~ Write:
See page 110. Reset: Indeterminate after reset
Analog-to-Digital Control Status Read:| CCF SCAN MULT cD cC CB CA
$1030 Register (ADCTL) ~ Write:
See page 62. Reset: 0 0 Indeterminate after reset
I:l = Unimplemented IIl = Reserved U = Unaffected
| = Indeterminate after reset
Figure 2-7. Register and Control Bit Assignments (Sheet 4 of 6)
M68HC11E Family Data Sheet, Rev. 5.1
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Operating Modes and On-Chip Memory

Address: $1035

Bit 7 6 5 4 3 2 1 Bit 0
Read:
. PTCON BPRT3 BPRT2 BPRT1 BPRTO
Write:
Reset: 0 0 0 1 1 1 1 1

I:I = Unimplemented

Figure 2-16. Block Protect Register (BPROT)

Bits [7:5] — Unimplemented
Always read 0
PTCON — Protect CONFIG Register Bit

0 = CONFIG register can be programmed or erased normally.
1 = CONFIG register cannot be programmed or erased.

BPRT[3:0] — Block Protect Bits for EEPROM
When set, these bits protect a block of EEPROM from being programmed or electronically erased.
Ultraviolet light, however, can erase the entire EEPROM contents regardless of BPRT[3:0] (windowed
packages only). Refer to Table 2-6 and Table 2-7.

When cleared, BPRT[3:0] allow programming and erasure of the associated block.

Table 2-6. EEPROM Block Protect

Bit Name Block Protected Block Size
BPRTO $B600-$B61F 32 bytes
BPRT1 $B620-$B65F 64 bytes
BPRT2 $B660-$B6DF 128 bytes
BPRT3 $B6E0-$B7FF 288 bytes

Table 2-7. EEPROM Block Protect in MC68HC811E2 MCUs

Bit Name Block Protected Block Size
BPRTO $x800-$x9FF(1) 512 bytes
BPRT1 $xA00-$xBFF(") 512 bytes
BPRT2 $xC00-$xDFF(") 512 bytes
BPRT3 $xE00-$xFFF() 512 bytes

1. )éifsdetermined by the value of EE[3:0] in CONFIG register. Refer to Figure

M68HC11E Family Data Sheet, Rev. 5.1
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Resets and Interrupts

5.2.5 System Configuration Options Register

Address:  $1039

Bit 7 6 5 4 3 2 1 Bit0
Read:

, ADPU CSEL | IRQE™ | pLY(M CME cr1® | cro®
Write:
Reset: 0 0 0 1 0 0 0 0

1. Can be written only once in first 64 cycles out of reset in normal mode or at any time in special modes

I:l = Unimplemented

Figure 5-2. System Configuration Options Register (OPTION)

ADPU — Analog-to-Digital Converter Power-Up Bit
Refer to Chapter 3 Analog-to-Digital (A/D) Converter.

CSEL — Clock Select Bit
Refer to Chapter 3 Analog-to-Digital (A/D) Converter.

IRQE — Configure IRQ for Edge-Sensitive-Only Operation Bit
0 = IRQ is configured for level-sensitive operation.
1 = IRQ is configured for edge-sensitive-only operation.

DLY — Enable Oscillator Startup Delay Bit
Refer to Chapter 2 Operating Modes and On-Chip Memory and Chapter 3 Analog-to-Digital (A/D)
Converter.

CME — Clock Monitor Enable Bit
This control bit can be read or written at any time and controls whether or not the internal clock monitor
circuit triggers a reset sequence when the system clock is slow or absent. When it is clear, the clock
monitor circuit is disabled, and when it is set, the clock monitor circuit is enabled. Reset clears the CME
bit.
0 = Clock monitor circuit disabled
1 = Slow or stopped clocks cause reset

Bit 2 — Unimplemented
Always reads 0

CR[1:0] — COP Timer Rate Select Bit

The internal E clock is first divided by 215 pefore it enters the COP watchdog system. These control
bits determine a scaling factor for the watchdog timer. See Table 5-1 for specific timeout settings.

M68HC11E Family Data Sheet, Rev. 5.1
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Resets and Interrupts

5.3.2 Memory Map

After reset, the INIT register is initialized to $01, mapping the RAM at $00 and the control registers at
$1000.

For the MC68HC811E2, the CONFIG register resets to $FF. EEPROM mapping bits (EE[3:0]) place the
EEPROM at $F800. Refer to the memory map diagram for MC68HC811E2 in Chapter 2 Operating Modes
and On-Chip Memory.

5.3.3 Timer

During reset, the timer system is initialized to a count of $0000. The prescaler bits are cleared, and all
output compare registers are initialized to $FFFF. All input capture registers are indeterminate after reset.
The output compare 1 mask (OC1M) register is cleared so that successful OC1 compares do not affect
any /O pins. The other four output compares are configured so that they do not affect any 1/0 pins on
successful compares. All input capture edge-detector circuits are configured for capture disabled
operation. The timer overflow interrupt flag and all eight timer function interrupt flags are cleared. All nine
timer interrupts are disabled because their mask bits have been cleared.

The 14/05 bit in the PACTL register is cleared to configure the 14/05 function as OCS5; however, the
OM5:0L5 control bits in the TCTL1 register are clear so OC5 does not control the PA3 pin.

5.3.4 Real-Time Interrupt (RTI)

The real-time interrupt flag (RTIF) is cleared and automatic hardware interrupts are masked. The rate
control bits are cleared after reset and can be initialized by software before the real-time interrupt (RTI)
system is used.

5.3.5 Pulse Accumulator

The pulse accumulator system is disabled at reset so that the pulse accumulator input (PAI) pin defaults
to being a general-purpose input pin.

5.3.6 Computer Operating Properly (COP)

The COP watchdog system is enabled if the NOCOP control bit in the CONFIG register is cleared and
disabled if NOCOP is set. The COP rate is set for the shortest duration timeout.

5.3.7 Serial Communications Interface (SCI)

The reset condition of the SCI system is independent of the operating mode. At reset, the SCI baud rate
control register (BAUD) is initialized to $04. All transmit and receive interrupts are masked and both the
transmitter and receiver are disabled so the port pins default to being general-purpose 1/O lines. The SCI
frame format is initialized to an 8-bit character size. The send break and receiver wakeup functions are

disabled. The TDRE and TC status bits in the SCI status register (SCSR) are both 1s, indicating that there
is no transmit data in either the transmit data register or the transmit serial shift register. The RDRF, IDLE,
OR, NF, FE, PF, and RAF receive-related status bits in the SCI control register 2 (SCCR2) are cleared.

5.3.8 Serial Peripheral Interface (SPI)

The SPI system is disabled by reset. The port pins associated with this function default to being
general-purpose /O lines.

M68HC11E Family Data Sheet, Rev. 5.1
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Figure 5-5. Processing Flow Out of Reset (Sheet 1 of 2)
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Parallel Input/Output (I/0) Ports

PORTCL is used in the handshake clearing mechanism. When an active edge occurs on the STRA pin,
port C data is latched into the PORTCL register. Reads of this register return the last value latched into
PORTCL and clear STAF flag (following a read of PIOC with STAF set).

Address:  $1007

Bit 7 6 5 4 3 2 1 Bit 0
Cﬁigi DDRC7 DDRC6 DDRC5 DDRC4 DDRC3 DDRC2 DDRC1 DDRCO
Reset: 0 0 0 0 0 0 0 0

Figure 6-6. Port C Data Direction Register (DDRC)

DDRCJ[7:0] — Port C Data Direction Bits
In the 3-state variation of output handshake mode, clear the corresponding DDRC bits. Refer to Figure
10-13. 3-State Variation of Output Handshake Timing Diagram (STRA Enables Output Buffer).

0 = Input
1 = Output
6.5 PortD

In all modes, port D bits [5:0] can be used either for general-purpose I/O or with the serial communications
interface (SCI) and serial peripheral interface (SPI) subsystems. During reset, port D pins PD[5:0] are
configured as high-impedance inputs (DDRD bits cleared).

Address:  $1008

Bit 7 6 5 4 3 2 1 Bit 0
Regd: 0 0 PD5 PD4 PD3 PD2 PD1 PDO
Write:
Reset: — — I I I I I I
Alternate Function: — — PDS PD4 PD3 PD2 PD1 FDo
SS SCK MOSI MISO Tx RxD

| = Indeterminate after reset
Figure 6-7. Port D Data Register (PORTD)

Address:  $1009

Bit 7 6 5 4 3 2 1 Bit 0
Read:
Write: DDRD5 DDRD4 DDRD3 DDRD2 DDRD1 DDRDO
Reset: 0 0 0 0 0 0 0 0

I:I = Unimplemented

Figure 6-8. Port D Data Direction Register (DDRD)

Bits [7:6] — Unimplemented
Always read 0
DDRD[5:0] — Port D Data Direction Bits
When DDRD bit 5 is 1 and MSTR = 1 in SPCR, PD5/SS is a general-purpose output and mode fault
logic is disabled.
0 = Input
1 = Output

M68HC11E Family Data Sheet, Rev. 5.1

100 Freescale Semiconductor



SPI Registers

Bit 5 — Unimplemented
Always reads 0

MODF — Mode Fault Bit
To clear the MODF bit, read the SPSR (with MODF set), then write to the SPCR. Refer to 8.5.4 Slave
Select and 8.6 SPI| System Errors.
0 = No mode fault
1 = Mode fault

Bits [3:0] — Unimplemented
Always read 0

8.7.3 Serial Peripheral Data I/0 Register

The SPDR is used when transmitting or receiving data on the serial bus. Only a write to this register
initiates transmission or reception of a byte, and this only occurs in the master device. At the completion
of transferring a byte of data, the SPIF status bit is set in both the master and slave devices.

A read of the SPDR is actually a read of a buffer. To prevent an overrun and the loss of the byte that
caused the overrun, the first SPIF must be cleared by the time a second transfer of data from the shift
register to the read buffer is initiated.

Address:  $102A

Bit 7 6 5 4 3 2 1 Bit 0
Read: . . . . . . , :
. Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Write:
Reset: Indeterminate after reset

Figure 8-5. Serial Peripheral Data I/0 Register (SPDR)

SPl is double buffered in and single buffered out.
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Chapter 9
Timing Systems

9.1 Introduction

The M68HC11 timing system is composed of five clock divider chains. The main clock divider chain
includes a 16-bit free-running counter, which is driven by a programmable prescaler. The main timer’s
programmable prescaler provides one of the four clocking rates to drive the 16-bit counter. Two prescaler
control bits select the prescale rate.

The prescaler output divides the system clock by 1, 4, 8, or 16. Taps off of this main clocking chain drive
circuitry that generates the slower clocks used by the pulse accumulator, the real-time interrupt (RTI), and
the computer operating properly (COP) watchdog subsystems, also described in this section. Refer to
Figure 9-1.

All main timer system activities are referenced to this free-running counter. The counter begins
incrementing from $0000 as the MCU comes out of reset and continues to the maximum count, $FFFF.
At the maximum count, the counter rolls over to $0000, sets an overflow flag, and continues to increment.
As long as the MCU is running in a normal operating mode, there is no way to reset, change, or interrupt
the counting. The capture/compare subsystem features three input capture channels, four output
compare channels, and one channel that can be selected to perform either input capture or output
compare. Each of the three input capture functions has its own 16-bit input capture register (time capture
latch) and each of the output compare functions has its own 16-bit compare register. All timer functions,
including the timer overflow and RTI, have their own interrupt controls and separate interrupt vectors.

The pulse accumulator contains an 8-bit counter and edge select logic. The pulse accumulator can
operate in either event counting mode or gated time accumulation mode. During event counting mode,
the pulse accumulator’s 8-bit counter increments when a specified edge is detected on an input signal.
During gated time accumulation mode, an internal clock source increments the 8-bit counter while an
input signal has a predetermined logic level.

The real-time interrupt (RTI) is a programmable periodic interrupt circuit that permits pacing the execution
of software routines by selecting one of four interrupt rates.

The COP watchdog clock input (E + 215) is tapped off of the free-running counter chain. The COP
automatically times out unless it is serviced within a specific time by a program reset sequence. If the COP
is allowed to time out, a reset is generated, which drives the RESET pin low to reset the MCU and the
external system. Refer to Table 9-1 for crystal-related frequencies and periods.

M68HC11E Family Data Sheet, Rev. 5.1
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Timing Systems

input capture register pair inhibits a new capture transfer for one bus cycle. If a double-byte read
instruction, such as load double accumulator D (LDD), is used to read the captured value, coherency is
assured. When a new input capture occurs immediately after a high-order byte read, transfer is delayed
for an additional cycle but the value is not lost.

Register name: Timer Input Capture 1 Register (High) ~ Address: $1010

Bit7 6 5 4 3 2 1 Bit0
Read: ) ) ) ) ) ) ) )
. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Write:
Reset: Indeterminate after reset
Register name: Timer Input Capture 1 Register (Low) ~ Address: $1011
Bit 7 6 5 4 3 2 1 Bit 0
Read:
. Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
Write:
Reset: Indeterminate after reset
Figure 9-4. Timer Input Capture 1 Register Pair (TIC1)
Register name: Timer Input Capture 2 Register (High) ~ Address: $1012
Bit7 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
Register name: Timer Input Capture 2 Register (Low)  Address: $1013
Bit7 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
Figure 9-5. Timer Input Capture 2 Register Pair (TIC2)
Register name: Timer Input Capture 3 Register (High) ~ Address: $1014
Bit7 6 5 4 3 2 1 Bit0
Read:| . . . . . . .
. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Write:
Reset: Indeterminate after reset
Register name: Timer Input Capture 3 Register (Low) ~ Address: $1015
Bit 7 6 5 4 3 2 1 Bit0
Read:
. Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
Write:
Reset: Indeterminate after reset

Figure 9-6. Timer Input Capture 3 Register Pair (TIC3)
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MC68L11E9/E20 DC Electrical Characteristics

10.7 MC68L11E9/E20 DC Electrical Characteristics

Characteristics(!

Symbol

Min

Max

Unit

Output voltage®
ILoad =++10.0 HA
All outputs except XTAL
All outputs except XTAL, RESET, and MODA

VoL Von

Vpp —0.1

Output high voltage®
ILoad =-0.5mA, VDD =30V
ILoad =-0.8 mA, VDD =45V
All outputs except XTAL, RESET, and MODA

Vpp —0.8

Output low voltage
ILoad =16 mA, VDD =50V

ILoad =1.0 mA, VDD =3.0V
All outputs except XTAL

0.4

Input high voltage
All inputs except RESET
RESET

0.7 x VDD
0.8 x VDD

VDD +0.3
VDD +0.3

Input low voltage, all inputs

Vgs—0.3

0.2 x VDD

I/O ports, 3-state leakage
Vin=VigorV
PA7, PA3, PC[7:0], PD[5:0], AS/STRA,
MODA/LIR, RESET

Input leakage current(®)
Vin=Vppor Vss
PA[2:0], IRQ, XIRQ
MODB/Vg1gy (XIRQ on EPROM-based devices)

RAM standby voltage, power down

Vsg 2.0 Vop \Y

RAM standby current, power down

lSB — 10 H.A

Input capacitance
PA[2:0], PE[7:0], IRQ, XIRQ, EXTAL L
PA7, PA3, PCI[7:0], PD[5:0], AS/STRA, MODA/LIR, RESET

I — 8 pF
— 12

Output load capacitance
All outputs except PD[4:1]
PD[4:1]

C|_ — 90 pF
— 100

1. Vpp =3.0 Vdc to 5.5 Vdc, Vgg = 0 Vdc, Tp = T to Ty, unless otherwise noted
2. Vpy specification for RESET and MODA is not applicable because they are open-drain pins. Vo specification not appli-

cable to ports C and D in wired-OR mode.

3. Refer to 10.13 Analog-to-Digital Converter Characteristics and 10.14 MC68L11E9/E20 Analog-to-Digital Converter Char-

acteristics for leakage current for port E.
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MC68L11E9/E20 Peripheral Port Timing

10.12 MC68L11E9/E20 Peripheral Port Timing

™) @ Svmbol 1.0 MHz 2.0 MHz Unlt
isti mbo ni
Characteristic y Min Max Min Max
Frequency of operation s de 10 de 20 MHz
E-clock frequency
E-clock period tove 1000 — 500 — ns
Peripheral data setup time
t — —
MCU read of ports A, C, D, and E PDSU 100 100 ns
Peripheral data hold time
t _ _
MCU read of ports A, C, D, and E PDH 50 50 ns
Delay time, peripheral data write
tPWD =1/4 tcyc+ 150 ns
t
MCU writes to port A PWD — 250 — 250 ns
MCU writes to ports B, C, and D — 400 — 275
Port C input data setup time tis 60 — 60 — ns
Port C input data hold time tiH 100 — 100 — ns
Delay time, E fall to STRB
toes = 1/4 toy+ 150 ns oes e i AT L
Setup time, STRA asserted to E fall®® taEs 0 — 0 — ns
Delay time, STRA asserted to port C data output valid trch — 100 — 100 ns
Hold time, STRA negated to port C data tpcH 10 — 10 — ns
3-state hold time tpcz — 150 — 150 ns

1. Vpp =3.0 Vdc to 5.5 Vdc, Vgg = 0 Vdc, Tp = T to Ty, all timing is shown with respect to 20% Vpp and 70% Vpp, unless
otherwise noted

2. Ports C and D timing is valid for active drive. (CWOM and DWOM bits are not set in PIOC and SPCR registers, respec-
tively.)

3. If this setup time is met, STRB acknowledges in the next cycle. If it is not met, the response may be delayed one more cycle.

|<— WICL READ OF PORT
[ |

I-(- Tppe
A.C' D L-{ !
e et = oot 1 -1
FORTE { -

" For non-etched oparation of por O

Figure 10-7. Port Read Timing Diagram
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|<— WRITE PORTCL(" —>|

MC68L11E9/E20 Peripheral Port Timing

: \_FIKJ
towp —>|

N

PORTC (0UT)  PREVIOUS PORT DATA XX XXX

NEW DATAVALID -

N

“READY” | I toeB —>

[ —

[ tDEB
STRB (IN) _)I A
tags
STRA (IN) /‘
N
—
Notes:

1. After reading PIOC with STAF set

2. Figure shows rising edge STRA (EGA = 1) and high true STRB (INVB = 1).

Figure 10-12. Port C Output Handshake Timing Diagram

I(—READ PORTCL(M —>|
E

twp >

|

~

PORT C (OUT)
DDR = 1

XXX

bt

STRB (OUT)

< tpes 7
k‘

“READY”

STRA (IN) N

<
<

>1- tpcD

€ tacs >

trcH

PORT C (OUT) 7 y
DDR=0 — Y OLDDATA XXX NEW DATA VALID

a) STRA ACTIVE BEFORE PORTCL WRITE

STRA (IN) . /
AJ
<> fpcp | trcH {e>
PORT C (OUT) ¥ v
DDR=0 S NEW DATA VALID
b) STRA ACTIVE AFTER PORTCL WRITE
Notes:

1. After reading PIOC with STAF set

2. Figure shows rising edge STRA (EGA = 1) and high true STRB (INVB = 1).

Figure 10-13. 3-State Variation of Output Handshake Timing Diagram
(STRA Enables Output Buffer)
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Listing 2. BASIC Program for Personal Computer

1090
1099
1100
1102
1104
1106
1108
1110
1112
1114
1116
1118
1120
1122
1124
1129
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1250
1499
1500
1505
1510
1512
1513
1514
1515
1520
1530
1540
1550
1560
1564
1565
1570
1590
1595
1597
1598
1599
1600
1610
1620
1625
1630
1635

BYTECOUNT = BYTECOUNT - 3 'ADJUST FOR ADDRESS + CHECKSUM
REM #***** NEXT 4 HEX DIGITS BECOME THE STARTING ADDRESS FOR THE DATA ****%*
GOSUB 6000 'GET FIRST NIBBLE OF ADDRESS
GOSUB 7000 'CONVERT TO DECIMAL

ADDRESS= 4096 * X

GOSUB 6000 'GET NEXT NIBBLE

GOSUB 7000

ADDRESS= ADDRESS+ 256 * X

GOSUB 6000

GOSUB 7000

ADDRESS= ADDRESS+ 16 * X

GOSUB 6000

GOSUB 7000

ADDRESS= ADDRESS+ X

ARRAYCNT = ADDRESS-ADRSTART 'INDEX INTO ARRAY

REM ***** CONVERT THE DATA DIGITS TO BINARY AND SAVE IN THE ARRAY ****xx*
FOR I = 1 TO BYTECOUNT

GOSUB 6000

GOSUB 7000

Y = 16 * X 'SAVE UPPER NIBBLE OF BYTE

GOSUB 6000

GOSUB 7000

Y =Y + X 'ADD LOWER NIBBLE

CODE% (ARRAYCNT) =Y 'SAVE BYTE IN ARRAY

ARRAYCNT = ARRAYCNT + 1 'INCREMENT ARRAY INDEX

NEXT I

GOTO 1000

CLOSE 1

REM ***** DUMP BOOTLOAD CODE TO PART ****x*

'"OPEN "R",#2,"COM1:1200,N,8,1" 'Macintosh COM statement

OPEN "COM1:1200,N,8,1,CD0,CS0,DS0,RS" FOR RANDOM AS #2 'DOS COM statement
INPUT "Comm port open"; QS

WHILE LOC(2) >0 'FLUSH INPUT BUFFER

GOSUB 8020

WEND

PRINT : PRINT "Sending bootload code to target part..."

AS = CHRS (255) + BOOTCODES 'ADD HEX FF TO SET BAUD RATE ON TARGET HC11
GOSUB 6500

PRINT

FOR I = 1 TO BOOTCOUNT '# OF BYTES IN BOOT CODE BEING ECHOED
GOSUB 8000

K=ASC(B$) : GOSUB 8500

PRINT "Character #"; I; " received = "; HXS

NEXT I

PRINT "Programming is ready to begin.": INPUT "Are you ready"; QS
CLS

WHILE LOC(2) > O 'FLUSH INPUT BUFFER

GOSUB 8020

WEND

XMT = 0: RCV = 0 '"POINTERS TO XMIT AND RECEIVE BYTES

AS$ = CHRS (CODE% (XMT) )

GOSUB 6500 'SEND FIRST BYTE

FOR I = 1 TO CODESIZE% - 1 'ZERO BASED ARRAY 0 -> CODESIZE-1
AS$ = CHRS (CODE%(I)) 'SEND SECOND BYTE TO GET ONE IN QUEUE
GOSUB 6500 'SEND IT

M68HC11 Bootstrap Mode, Rev. 1.1
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To Execute the Program

To Execute the Program

Use this step-by-step procedure to program the MC68HC711E9 device.

Step 1

* Before applying power to the programming board, connect the M68HC711E9PGMR serial port P2
to one of your PC COM ports with a standard 25-pin RS-232 cable. Do not use a null modem cable
or adapter which swaps the transmit and receive signals between the connectors at each end of
the cable.

* Place the MC68HC711E9 part in the PLCC socket on your board.
* Insert the part upside down with the notched corner pointing toward the red power LED.
* Make sure both S1 and S2 switches are turned off.

* Apply +5 volts to +5-V, +12 volts (at most +12.5 volts) to Vpp, and ground to GND on your
programmer board’s power connector, P1. The remaining TXD/PD1 and RXD/PDO connections
are not used in this procedure. They are for gang programming MC68HC711E9 devices, which is
discussed in the M6BHC711E9PGMR Manual. You cannot gang program with PCbugi1.

* Ensure that the "remove for multi-programming” jumper, J1, below the +5-V power switch has a
fabricated jumper installed.

Step 2

Apply power to the programmer board by moving the +5-V switch to the ON position. From a DOS
command line prompt, start PCbug11this way:

C:\PCBUG11\ > PCBUG11 —E PORT = 1 with the E9PGMR connected to COM1

or
C:\PCBUG11\ > PCBUG11 —E PORT = 2 with the E9PGMR connected to COM2

PCbug11 only supports COM ports 1 and 2. If the proper connections are made and you have a
high-quality cable, you should quickly get a PCbug11 command prompt. If you do receive a Comms fault
error, check the cable and board connections. Most PCbug11 communications problems can be traced
to poorly made cables or bad board connections.

Step 3

PCbug11 defaults to base 10 for its input parameters.

Change this to hexadecimal by typing: CONTROL BASE HEX.

Step 4

Clear the block protect register (BPROT) to allow programming of the MC68HC711E9 EEPROM.
At the PCbug11 command prompt, type: MS 1035 00.

Enabling the Security Feature on the MC68HC711E9 Devices with PCbug11 on the M68B8HC711E9PGMR, Rev. 0.1
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To Execute the Program

Step 6

Erase the CONFIG to allow programming of NOSEC bit (bit 3). It is also recommended to program the
EEPROM at this point before programming the CONFIG register. Refer to the engineering bulletin
Programming MC68HC811E2 Devices with PCbug11 and the M68HC711E9PGMR, Freescale document
number EB184.

At the PCbug11command prompt, type: EEPROM ERASE BULK 103F

Step 7

You are now ready to enable the security feature on the MCHC811E2.

At the PCbug11 command prompt, type: MS 103F 05

The value $05 assumes the EEPROM is to be mapped from $0800 to $0FFF.
Step 8

After the programming operation is complete, verifying the CONFIG on the MCHC811E2 is not possible
because in bootstrap mode the default value is always forced.

Step 9

The part is now in secure mode and whatever code you loaded into EEPROM will be erased if you tried
to bring the microcontroller up in either expanded mode or bootstrap mode. The microcontroller will work
properly in the secure mode only in single chip mode.

NOTE
If the part is placed in bootstrap mode or expanded mode, the code in
EEPROM and RAM will be erased the microcontroller can be reused.
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