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General Description

1.4.2 RESET

A bidirectional control signal, RESET, acts as an input to initialize the MCU to a known startup state. It
also acts as an open-drain output to indicate that an internal failure has been detected in either the clock
monitor or computer operating properly (COP) watchdog circuit. The CPU distinguishes between internal
and external reset conditions by sensing whether the reset pin rises to a logic 1 in less than two E-clock
cycles after a reset has occurred. See Figure 1-7 and Figure 1-8.

CAUTION
Do not connect an external resistor capacitor (RC) power-up delay circuit
to the reset pin of M6BHC 11 devices because the circuit charge time
constant can cause the device to misinterpret the type of reset that
occurred.

Because the CPU is not able to fetch and execute instructions properly when Vp falls below the minimum
operating voltage level, reset must be controlled. A low-voltage inhibit (LVI) circuit is required primarily for
protection of EEPROM contents. However, since the configuration register (CONFIG) value is read from
the EEPROM, protection is required even if the EEPROM array is not being used.

Presently, there are several economical ways to solve this problem. For example, two good external
components for LVI reset are:

1. The Seiko S0854HN (or other S805 series devices):
a. Extremely low power (2 uA)

a. TO-92 package
a. Limited temperature range, —20°C to +70°C
a. Available in various trip-point voltage ranges

2. The Freescale MC34064:
a. TO-92 or SO-8 package

Draws about 300 uA
Temperature range —40°C to 85°C
Well controlled trip point

S

Inexpensive

Refer to Chapter 5 Resets and Interrupts for further information.

1.4.3 Crystal Driver and External Clock Input (XTAL and EXTAL)

These two pins provide the interface for either a crystal or a CMOS- compatible clock to control the
internal clock generator circuitry. The frequency applied to these pins is four times higher than the desired
E-clock rate.

The XTAL pin must be left unterminated when an external CMOS- compatible clock input is connected to
the EXTAL pin. The XTAL output is normally intended to drive only a crystal. Refer to Figure 1-9 and
Figure 1-10.

CAUTION
In all cases, use caution around the oscillator pins. Load capacitances
shown in the oscillator circuit are specified by the crystal manufacturer and
should include all stray layout capacitances.
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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

Freescale Semiconductor

Figure 2-6. Memory Map for MC68HC811E2
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Operating Modes and On-Chip Memory

0 0 Bootstrap 1 0

0 1 Special test 1 1

IRV(NE) — Internal Read Visibility (Not E) Bit

IRVNE can be written once in any mode. In expanded modes, IRVNE determines whether IRV is on
or off. In special test mode, IRVNE is reset to 1. In all other modes, IRVNE is reset to 0. For the
MC68HCB811E2, this bit is IRV and only controls the internal read visibility function.

0 = No internal read visibility on external bus
1 = Data from internal reads is driven out the external data bus.

In single-chip modes this bit determines whether the E clock drives out from the chip. For the
MC68HC811E2, this bit has no meaning or effect in single-chip and bootstrap modes.

0 = E is driven out from the chip.
1 = E pin is driven low. Refer to the following table.

Mode IRVNE Out | E Clock Out IRV Out IRVNE IRVNE_Can

of Reset of Reset of Reset Affects Only Be Written
Single chip 0 On Off E Once
Expanded 0 On Off IRV Once
Bootstrap 0 On Off E Once
Special test 1 On On IRV Once

PSEL[3:0] — Priority Select Bits
Refer to Chapter 5 Resets and Interrupts.

2.3.3 System Initialization

Registers and bits that control initialization and the basic operation of the MCU are protected against
writes except under special circumstances. Table 2-2 lists registers that can be written only once after

reset or that must be written within the first 64 cycles after reset.

Table 2-2. Write Access Limited Registers

Operating | Register Register Name _Mu§t be Written Wri_te
Mode Address in First 64 Cycles Anytime
SMOD =0 | $x024 |Timer interrupt mask 2 (TMSK2) Bits [1:0], once only Bits [7:2]
$x035 | Block protect register (BPROT) Clear bits, once only Set bits only
$x039 | System configuration options (OPTION) | Bits [5:4], bits [2:0], once only | Bits [7:6], bit 3
$x03C :i]%h;?;g:grig;j;it(ﬁ ;eFr{rlLép;t See HPRIO description See HPRIO description
$x03D | RAM and I/O map register (INIT) Yes, once only —
SMOD =1 $x024 | Timer interrupt mask 2 (TMSK2) — All, set or clear
$x035 | Block protect register (BPROT) — All, set or clear
$x039 | System configuration options (OPTION) — All, set or clear
$x03C :igt;gig;ig;i;y(t'tlaai::‘ilrzt)(;rrupt and See HPRIO description See HPRIO description
$x03D | RAM and I/0O map register (INIT) — All, set or clear

42
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Memory Map

NOSEC — Security Disable Bit
NOSEC is invalid unless the security mask option is specified before the MCU is manufactured. If the
security mask option is omitted NOSEC always reads 1. The enhanced security feature is available in
the MC68S711E9 MCU. The enhancement to the standard security feature protects the EPROM as
well as RAM and EEPROM.
0 = Security enabled
1 = Security disabled

NOCOP — COP System Disable Bit
Refer to Chapter 5 Resets and Interrupts.
1 = COP disabled
0 = COP enabled

ROMON — ROM/EPROM/OTPROM Enable Bit
When this bit is 0, the ROM or EPROM is disabled and that memory space becomes externally
addressed. In single-chip mode, ROMON is forced to 1 to enable ROM/EPROM regardless of the state
of the ROMON bit.
0 = ROM disabled from the memory map
1 = ROM present in the memory map

EEON — EEPROM Enable Bit
When this bit is 0, the EEPROM is disabled and that memory space becomes externally addressed.
0 = EEPROM removed from the memory map
1 = EEPROM present in the memory map

2.3.3.2 RAM and I/0 Mapping Register

The internal registers used to control the operation of the MCU can be relocated on 4-Kbyte boundaries
within the memory space with the use of the RAM and I/O mapping register (INIT). This 8-bit
special-purpose register can change the default locations of the RAM and control registers within the
MCU memory map. It can be written only once within the first 64 E-clock cycles after a reset in normal
modes, and then it becomes a read-only register.

Address: $103D

Bit 7 6 5 4 3 2 1 Bit 0
Read:
Wit RAM3 RAM2 RAM1 RAMO REG3 REG2 REG1 REGO
rite:
Reset: 0 0 0 0 0 0 0 1

Figure 2-12. RAM and I/O Mapping Register (INIT)

RAM[3:0] — RAM Map Position Bits
These four bits, which specify the upper hexadecimal digit of the RAM address, control position of RAM
in the memory map. RAM can be positioned at the beginning of any 4-Kbyte page in the memory map.
It is initialized to address $0000 out of reset. Refer to Table 2-4.

REG[3:0] — 64-Byte Register Block Position
These four bits specify the upper hexadecimal digit of the address for the 64-byte block of internal
registers. The register block, positioned at the beginning of any 4-Kbyte page in the memory map, is
initialized to address $1000 out of reset. Refer to Table 2-5.

M68HC11E Family Data Sheet, Rev. 5.1
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EPROM/OTPROM

2.4.3 EPROM and EEPROM Programming Control Register
The EPROM and EEPROM programming control register (PPROG) enables the EPROM programming
voltage and controls the latching of data to be programmed.

e For MC68HC711E9, PPROG is also the EEPROM programming control register.

* Forthe MC68HC711E20, EPROM programming is controlled by the EPROG register and
EEPROM programming is controlled by the PPROG register.

Address: $103B

Bit 7 6 5 4 3 2 1 Bit 0
Read: 1
Wit OoDD EVEN ELAT() BYTE ROW ERASE EELAT EPGM
rite:
Reset: 0 0 0 0 0 0 0 0

1. MC68HC711E9 only

Figure 2-14. EPROM and EEPROM Programming
Control Register (PPROG)

ODD — Program Odd Rows in Half of EEPROM (Test) Bit
Refer to 2.5 EEPROM.

EVEN — Program Even Rows in Half of EEPROM (Test) Bit
Refer to 2.5 EEPROM.

ELAT — EPROM/OTPROM Latch Control Bit
When ELAT = 1, writes to EPROM cause address and data to be latched and the EPROM/OTPROM
cannot be read. ELAT can be read any time. ELAT can be written any time except when EPGM = 1;
then the write to ELAT is disabled.
0 = EPROM address and data bus configured for normal reads
1 = EPROM address and data bus configured for programming

For the MC68HC711E9:
a. EPGM enables the high voltage necessary for both EEPROM and EPROM/OTPROM
programming.

b. ELAT and EELAT are mutually exclusive and cannot both equal 1.

BYTE — Byte/Other EEPROM Erase Mode Bit
Refer to 2.5 EEPROM.

ROW — Row/All EEPROM Erase Mode Bit
Refer to 2.5 EEPROM.

ERASE — Erase Mode Select Bit
Refer to 2.5 EEPROM.

EELAT — EEPROM Latch Control Bit
Refer to 2.5 EEPROM.

EPGM —EPROM/OTPROM/EEPROM Programming Voltage Enable Bit
EPGM can be read any time and can be written only when ELAT = 1 (for EPROM/OTPROM
programming) or when EELAT = 1 (for EEPROM programming).
0 = Programming voltage to EPROM/OTPROM/EEPROM array disconnected
1 = Programming voltage to EPROM/OTPROM/EEPROM array connected

M68HC11E Family Data Sheet, Rev. 5.1
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Analog-to-Digital (A/D) Converter

PEO € VRH
ANO 8-BIT CAPACITIVE DAC
> WITH SAMPLE AND HOLD

PE1 -« Vg
AN1
PE2 SUCCESSIVE APPROXIMATION |

REGISTER AND CONTROL B
PE3

ANALOG RESULT
MUX AAAA A A

PE4

AAAA

PE5
AN5
INTERNAL
PE6 DATA BUS
ANG vV AAAALY
Z |-
[&] D= (O|0|0|O0

AN7

= = =
S w N

ADCTL A/D CONTROL

<«

Y YYYVYYY

RESULT REGISTER INTERFACE

{

ADR1 ADRESULTY | | ADR2 ADRESULT2 | | ADR3 ADRESULT3 | | ADR4 ADRESULT4 |

/
Figure 3-1. A/D Converter Block Diagram
DIFFUSION/POLY
COUPLER
e — : >
PN +-20V +-12V 34kQ
<2pF ~-~07V -~0.7V ~20pF
~ 408 nA(\) DAC
DUMMY N-CHANNEL JUNCTION CAPACITANCE
OUTPUT DEVICE LEAKAGE
INPUT
PROTECTION
DEVICE =

VR

* THIS ANALOG SWITCH IS CLOSED ONLY DURING THE 12-CYCLE SAMPLE TIME.

Figure 3-2. Electrical Model of an A/D Input Pin (Sample Mode)
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Overview

3.2.3 Digital Control

All A/D converter operations are controlled by bits in register ADCTL. In addition to selecting the analog
input to be converted, ADCTL bits indicate conversion status and control whether single or continuous
conversions are performed. Finally, the ADCTL bits determine whether conversions are performed on
single or multiple channels.

3.2.4 Result Registers

Four 8-bit registers ADR[4:1] store conversion results. Each of these registers can be accessed by the
processor in the CPU. The conversion complete flag (CCF) indicates when valid data is present in the
result registers. The result registers are written during a portion of the system clock cycle when reads do
not occur, so there is no conflict.

3.2.5 A/D Converter Clocks

The CSEL bit in the OPTION register selects whether the A/D converter uses the system E clock or an
internal RC oscillator for synchronization. When E-clock frequency is below 750 kHz, charge leakage in
the capacitor array can cause errors, and the internal oscillator should be used. When the RC clock is
used, additional errors can occur because the comparator is sensitive to the additional system clock
noise.

3.2.6 Conversion Sequence

A/D converter operations are performed in sequences of four conversions each. A conversion sequence
can repeat continuously or stop after one iteration. The conversion complete flag (CCF) is set after the
fourth conversion in a sequence to show the availability of data in the result registers. Figure 3-3 shows
the timing of a typical sequence. Synchronization is referenced to the system E clock.

E CLOCK

MSB BIT6 | BIT5 | BIT4 | BIT3 | BIT2 | BIT1 | LSB 2
‘ 12 ECYCLES 4 ‘ 2 ‘ 2 ‘ 2 ‘ 2 ‘ 2 ‘ 2 ‘ 2 CYC
CYCLES CYC ' CYC ' CYC ' CYC ' CYC ' CYC 'CYC | END
SAMPLE ANALOG INPUT SUCCESSIVE APPROXIMATION SEQUENCE

1

5 =
2 s
(@] L
= (&
= &
o 2
= o
z B

2

S &

CONVERT FIRST { ~ " CONVERT SECOND CONVERT THIRD CONVERT FOURTH
CHANNEL, UPDATE CHANNEL,UPDATE | CHANNEL UPDATE | CHANNEL UPDATE |
0 ADR1 32 ADR2 64 ADR3 9 ADR4 128 — E CYCLES

Figure 3-3. A/D Conversion Sequence
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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

Table 5-4. Interrupt and Reset Vector Assignments

Vector Address Interrupt Source M:scl:(RBit knc;csa:
FFCO, C1 — FFD4, D5 |Reserved — —
SCI serial system
* SCI receive data register full RIE
FFDS, D7 : 28: 1:'(21(;\1esl;lneitr g;far rrlézr;]ister empty ?IIE
* SCI transmit complete TCIE
* SCl idle line detect ILIE
FFD8, D9 SPI serial ransfer complete | SPIE
FFDA, DB Pulse accumulator input edge | PAII
FFDC, DD Pulse accumulator overflow | PAOQVI
FFDE, DF Timer overflow | TOI
FFEO, E1 Timer input capture 4/output compare 5 I 14/05I
FFE2, E3 Timer output compare 4 I OC4l
FFE4, E5 Timer output compare 3 I OcCasi
FFE6, E7 Timer output compare 2 I ocal
FFES, E9 Timer output compare 1 I OC1lI
FFEA, EB Timer input capture 3 | IC3I
FFEC, ED Timer input capture 2 | IC2I
FFEE, EF Timer input capture 1 | IC1I
FFFO, F1 Real-time interrupt | RTII
FFF2, F3 IRQ (external pin) I None
FFF4, F5 XIRQ pin X None
FFF®6, F7 Software interrupt None None
FFF8, F9 lllegal opcode trap None None
FFFA, FB CORP failure None NOCOP
FFFC, FD Clock monitor fail None CME
FFFE, FF RESET None None

5.5.1 Interrupt Recognition and Register Stacking

An interrupt can be recognized at any time after it is enabled by its local mask, if any, and by the global
mask bit in the CCR. Once an interrupt source is recognized, the CPU responds at the completion of the
instruction being executed. Interrupt latency varies according to the number of cycles required to

complete the current instruction. When the CPU begins to service an interrupt, the contents of the CPU
registers are pushed onto the stack in the order shown in Table 5-5. After the CCR value is stacked, the
| bit and the X bit, if XIRQ is pending, are set to inhibit further interrupts. The interrupt vector for the highest
priority pending source is fetched and execution continues at the address specified by the vector. At the
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Output Compare

Register name: Timer Output Compare 3 Register (High) ~ Address: $101A

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: 1 1 1 1 1 1 1 1
Register name: Timer Output Compare 3 Register (Low)  Address: $101B
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: 1 1 1 1 1 1 1 1

Figure 9-10. Timer Output Compare 3 Register Pair (TOC3)

Register name: Timer Output Compare 4 Register (High) ~ Address: $101C

Bit 7 6 5 4 3 2 1 Bit0
Read: ) ) ) ) ) ) ) )
. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8
Write:
Reset: 1 1 1 1 1 1 1 1
Register name: Timer Output Compare 4 Register (Low)  Address: $101D
Bit7 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: 1 1 1 1 1 1 1 1

Figure 9-11. Timer Output Compare 4 Register Pair (TOC4)

9.4.2 Timer Compare Force Register

The CFORC register allows forced early compares. FOC[1:5] correspond to the five output compares.
These bits are set for each output compare that is to be forced. The action taken as a result of a forced
compare is the same as if there were a match between the OCx register and the free-running counter,
except that the corresponding interrupt status flag bits are not set. The forced channels trigger their
programmed pin actions to occur at the next timer count transition after the write to CFORC.

The CFORC bits should not be used on an output compare function that is programmed to toggle its
output on a successful compare because a normal compare that occurs immediately before or after the
force can result in an undesirable operation.

Address:  $100B

Bit 7 6 5 4 3 2 1 Bit 0
Read:
. FOC1 FOC2 FOC3 FOC4 FOC5
Write:
Reset: 0 0 0 0 0 0 0 0

I:l = Unimplemented

Figure 9-12. Timer Compare Force Register (CFORC)
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Output Compare

9.4.5 Timer Counter Register

The 16-bit read-only TCNT register contains the prescaled value of the 16-bit timer. A full counter read

addresses the most significant byte (MSB) first. A read of this address causes the least significant byte

(LSB) to be latched into a buffer for the next CPU cycle so that a double-byte read returns the full 16-bit
state of the counter at the time of the MSB read cycle.

Register name: Timer Counter Register (High) ~ Address: $100E

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

Register name: Timer Counter Register (Low) ~ Address: $100F

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

I:I = Unimplemented

Figure 9-15. Timer Counter Register (TCNT)

9.4.6 Timer Control Register 1

The bits of this register specify the action taken as a result of a successful OCx compare.

Address:  $1020

Bit 7 6 5 4 3 2 1 Bit 0
Read:
. OoM2 oL2 OM3 OoL3 OomM4 oL4 OM5 OL5
Write:
Reset: 0 0 0 0 0 0 0 0

Figure 9-16. Timer Control Register 1 (TCTL1)

OM[2:5] — Output Mode Bits

OL[2:5] — Output Level Bits
These control bit pairs are encoded to specify the action taken after a successful OCx compare. OC5
functions only if the 14/0O5 bit in the PACTL register is clear. Refer to Table 9-3 for the coding.

Table 9-3. Timer Output Compare Actions

OMXx OLx Action Taken on Successful Compare
0 0 Timer disconnected from output pin logic
0 1 Toggle OCx output line
1 0 Clear OCx output line to 0
1 1 Set OCx output line to 1

M68HC11E Family Data Sheet, Rev. 5.1
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MC68L11E9/E20 Analog-to-Digital Converter Characteristics

10.14 MC68L11E9/E20 Analog-to-Digital Converter Characteristics

Characteristic(!) Parameter(® Min Absolute Max Unit
Resolution Number of bits resolved by A/D converter — 8 — Bits
Non-linearity Maximum dgwgnon from the ideal A/D transfer . . +1 LSB

characteristics
Zero error Difference between the output of an ideal and an . . +1 LSB
actual for O input voltage
Full scale error Difference between the out.put of an ideal and an . . +1 LSB
actual A/D for full-scale input voltage
Total unadjusted Maximum sum of non-linearity, zero error, and . . +1/2 LSB
error full-scale error
Quantization error Uncertainty because of converter resolution — — +1/2 LSB
Difference between the actual input voltage and
Absolute accuracy the full-scale weighted equivalent of the binary — — 12 LSB
output code, all error sources included
Conversion range Analog input voltage range VRL — VRH \'%
VRH Maximum analog reference voltage VRL — Vpp + 0.1 \Y
VgL Minimum analog reference voltage Vgg —0.1 — VRH \%
AVR Minimum difference between Vg and Vg 3.0 — — Vv
Total time to perform a single
Conversion time analog-to-digital conversion:
E clock — 32 — tcve
Internal RC oscillator — — toyc+ 32 us
Conversion result never decreases with an
Monotonicity increase in input voltage and has no missing — Guaranteed — —
codes
Zero input reading | Conversion result when V|, = Vg 00 — — Hex
Full scale reading Conversion result when V|, = Vry — — FF Hex
Sample acquisition Analog input acquisition sampling time:
Hime E clock — 12 — tcve
Internal RC oscillator — — 12 us
Sample/hold Input capacitance during sample . . .
capacitance PE[7:0] 20 typical pF
Input leakage on A/D pins
Input leakage PE[7:0] — — 400 nA
VRL! VRH —_ —_ 1.0 LLA

1. Vpp =3.0 Vdc to 5.5 Vdc, Vgg = 0 Vdc, Ty =T to Ty 750 kHz < E <2.0 MHz, unless otherwise noted

2. Source impedances greater than 10 kQ affect accuracy adversely because of input leakage.
M68HC11E Family Data Sheet, Rev. 5.1
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Ordering Information and Mechanical Specifications

11.9 56-Pin Dual in-Line Package (Case 859)

“A—

ATATATATATANATATATATATATANATATATATATATATATATANANANANANA!
56 29

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION L TO CENTER OF LEAD WHEN
FORMED PARALLEL.

D B 4. DIMENSIONS A AND B DO NOT INCLUDE MOLD
—B- FLASH. MAXIMUM MOLD FLASH 0.25 (0.010)
INCHES MILLIMETERS
1 28 | DIM[ MIN [ MAX | MIN [ MAX
(S1VAVAVAVIVAVAVIVIVIVAVIVIVAVAVIVIVAVAVIVIVIVAVAVIVAVLY) A | 2085 | 2065 | 5169 | 5245
- L > B | 0540 | 0560 | 13.72 | 14.22
C [ 0155 | 0.200 | 394 | 508
D | 0014 | 002 | 036 056
E | 0035BSC 0.89 BSC
F [ 0032 [0046 [ 081 117
G | 0.070BSC 1.778 BSC
H 0.300BSC 7.62 BSC
SEATG J | 0008 [ 0015 | 020 038
SEATIN K [ 0115 [ 0135 [ 292 [ 343
L | 0.600BSC 15.24 BSC
F M| o°[ 159 o0°] 150
N [ 002 [o0040 ] 051 102
D 56 PL

[©]0250010@][T[A @]

[©]0250010@]T[B ®]

11.10 48-Pin Plastic DIP (Case 767)

NOTE
The MC68HC811EZ2 is the only member of the E series that is offered in a

48-pin plastic dual in-line package.

_A-

lalalalalalalalalalalalalalaNaNalalaSaNalalalalal

48 25 T

1 24
VULUVUVUUUUUUUUUUUUUUUUUUUY

C —

D

NOTES:

1.

TIP TAPER

DETAIL X

*********** DL

\4\4/M48PL

SEATING —
PLANE JL J L DETAIL X oo T
F G J 48 PL —»{le—
D
(& 20?1 0020 ®[1[A ©] [ ]0250010®[T]B O
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DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

CONTROLLING DIMENSION: INCH.

DIMENSION L TO CENTER OF LEAD WHEN FORMED
PARALLEL.
DIMENSIONS AAND B DONOT INCLUDE MOLD FLASH.
MAXIMUM MOLD FLASH 0.25 (0.010).

INCHES MILLIMETERS
| DIM[ MIN | mMAX | MIN | mAX
A | 2415 | 2445 | 61.34 | 6210
B | 0540 | 0560 | 13.72 | 14.22
C [ 0155 | 0200 | 394 | 508
D | 0014 [ 0022 | 036 | 055
F | 0040 [0060 | 102 152
G 0100 BSC 2.54 BSC
H 0.070 BSC 1.79BSC
J [ 0008 [0015 | 020 038
K [ 0115 [ 0150 | 292 [ 381
L 0.600 BSC 15.24 BSC
M ox| 15| 0x] 15x
N [ 0020 [ 0040 | 051 ] 1.01
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SPGMR11 — Serial Programmer for M68HC11 MCUs

e Extensive on-line MCU information via the CHIPINFO command. View memory map, vectors,
register, and pinout information pertaining to the device being emulated

* Host software supports:
— An editor
— An assembler and user interface
— Source-level debug
— Bus state analysis
—  1BM® mouse

A.5 SPGMR11 — Serial Programmer for M68HC11 MCUs

The SPGMR11 is a modular EPROM/EEPROM programming tool for all M68HC11 devices. The
programmer features interchangeable adapters that allow programming of various M68HC11 package

types.
Programmer features include:
e Programs M68HC11 Family devices that contain an EPROM or EEPROM array.

e Can be operated as a stand-alone programmer connected to a host computer or connected
between a host computer and the M68HC11 modular development system (MMDS11) station
module

e Uses plug-in programming adapters to accommodate a variety of MCU devices and packages
* On-board programming voltage circuit eliminates the need for an external 12-volt supply.

* Includes programming software and a user’'s manual

* Includes a +5-volt power cable and a DB9 to DB25 connector adapter

®BMis a registered trademark145 of International Business Machines Corporation.
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Driving Boot Mode from a Personal Computer

Vop
gm
O

O_

NORMAL EVBU
OPERATION
%)_K)_ES-W
(XIRQV )
100 PROGRAM PPE
+1225y —< —O | EPROM
+ JUMPER
PROGRAMMING 20 pF
POWER
COMMON —<

4
PCO >> ANN—
P5-9 1K LED

Figure 8. PC-to-MCU Programming Circuit

Lines 50-95 read in the small bootloader from DATA statements at the end of the listing. The source code
for this bootloader is presented in the DATA statements. The bootloaded code makes port C bit O low,
initializes the X and Y registers for use by the EPROM programming utility routine contained in the boot
ROM, and then jumps to that routine. The hexadecimal values read in from the DATA statements are
converted to binary values by a subroutine. The binary values are then saved as one string
(BOOTCODES).

The next long section of code (lines 97—1250) reads in the S records from an external disk file (in this
case, BUF34.519), converts them to integer, and saves them in an array. The techniques used in this
section show how to convert ASCII S records to binary form that can be sent (bootloaded) to an
M68HC11.

This S-record translator only looks for the S1 records that contain the actual object code. All other
S-record types are ignored.

When an S1 record is found (lines 1000—1024), the next two characters form the hex byte giving the
number of hex bytes to follow. This byte is converted to integer by the same subroutine that converted the
bootloaded code from the DATA statements. This BYTECOUNT is adjusted by subtracting 3, which
accounts for the address and checksum bytes and leaves just the number of object-code bytes in the
record.

Starting at line 1100, the 2-byte (4-character) starting address is converted to decimal. This address is
the starting address for the object code bytes to follow. An index into the CODE% array is formed by
subtracting the base address initialized at the start of the program from the starting address for this S
record.

A FOR-NEXT loop starting at line 1130 converts the object code bytes to decimal and saves them in the
CODE% array. When all the object code bytes have been converted from the current S record, the
program loops back to find the next S1 record.

M68HC11 Bootstrap Mode, Rev. 1.1
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52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106

D000
FFFF

0000
O1FF

0DBO
021B

1068

BFO0O

BFO0O
BFO03

BFO03
BFO06
BFO09
BFOD
BFOF
BF11

7EBF13

CE1000
18A600
1F2E80FC
A72F
1808
20F3

Listing 3. MC68HC711E9 Bootloader ROM

EPRMSTR EQU $SD000 Start of EPROM
EPRMEND EQU SFFFF End of EPROM

*

RAMSTR EQU $0000

RAMEND EQU SO1FF

* DELAY CONSTANTS

*

DELAYS EQU 3504 Delay at slow baud
DELAYF EQU 539 Delay at fast baud

*

PROGDEL EQU 4200 2 ms programming delay
* At 2.1 MHz

ER R R R R R

ORG SBF0O

EE R R R R S R I R

* Next two instructions provide a predictable place

* to call PROGRAM and UPLOAD even if the routines

* change size in future versions.

*

PROGRAM JMP PRGROUT EPROM programming utility
UPLOAD EQU * Upload utility

R R R R R R Ik kS

* UPLOAD - Utility subroutine to send data from

* inside the MCU to the host via the SCI interface.
* Prior to calling UPLOAD set baud rate, turn on SCI
* and set Y=first address to upload.

* Bootloader leaves baud set, SCI enabled, and

* Y pointing at EPROM start ($D000) so these default
* values do not have to be changed typically.

* Consecutive locations are sent via SCI in an

*

*

infinite loop. Reset stops the upload process.
R EEE SRR SRR SRS SR SRR SRR EEEEEEEEEEEEEEEEEEEEEEEEEEES]

LDX #$1000 Point to internal registers
UPLOOP LDAA 0,Y Read byte

BRCLR SCSR,X $80 * Wait for TDRE

STAA SCDAT, X Send it

INY

BRA UPLOOP Next...

R R S S O R S O R I

PROGRAM - Utility subroutine to program EPROM.
Prior to calling PROGRAM set baud rate, turn on SCI
set X=2ms prog delay constant, and set Y=first
address to program. SP must point to RAM.
Bootloader leaves baud set, SCI enabled, X=4200
and Y pointing at EPROM start ($D000) so these
default values don't have to be changed typically.
Delay constant in X should be equivalent to 2 ms
at 2.1 MHz X=4200; at 1 MHz X=2000.
An external voltage source is required for EPROM
programming.

* % ok F Xk %k F X X X

M68HC11 Bootstrap Mode, Rev. 1.1
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