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1.1 Introduction

1.2 Features

Section 1. General Description

This document contains a detailed description of the M68HC11 E series of 8-bit
microcontroller units (MCUs). These MCUs all combine the M68HC11 central
processor unit (CPU) with high-performance, on-chip peripherals.

The E series is comprised of many devices with various configurations of:

Random-access memory (RAM)

Read-only memory (ROM)

Erasable programmable read-only memory (EPROM)

Electrically erasable programmable read-only memory (EEPROM)
Several low-voltage devices are also available.

With the exception of a few minor differences, the operation of all E-series MCUs
is identical. A fully static design and high-density complementary metal-oxide
semiconductor (HCMOS) fabrication process allow the E-series devices to operate
at frequencies from 3 MHz to dc with very low power consumption.

Features of the E-series devices include:

M68HC11E Family — Rev. 5

M68HC11 CPU

Power-saving stop and wait modes

Low-voltage devices available (3.0-5.5 Vdc)

0, 256, 512, or 768 bytes of on-chip RAM, data retained during standby

0, 12, or 20 Khytes of on-chip ROM or EPROM

0, 512, or 2048 bytes of on-chip EEPROM with block protect for security
2048 bytes of EEPROM with selectable base address in the MC68HC811E2

Asynchronous non-return-to-zero (NRZ) serial communications interface
(SCI)

Additional baud rates available on MC68HC(7)11E20
Synchronous serial peripheral interface (SPI)
8-channel, 8-bit analog-to-digital (A/D) converter

Data Sheet

MOTOROLA

General Description 15

For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.

General Description

1.3 Structure

Data Sheet

e 16-bit timer system:
— Three input capture (IC) channels
— Four output compare (OC) channels

— One additional channel, selectable as fourth IC or fifth OC

e 8-bit pulse accumulator
* Real-time interrupt circuit
e Computer operating properly (COP) watchdog system
e 38 general-purpose input/output (1/0) pins:
— 16 bidirectional 1/0O pins
— 11 input-only pins
— 11 output-only pins
e Several packaging options:
— b2-pin plastic-leaded chip carrier (PLCC)
— 52-pin windowed ceramic leaded chip carrier (CLCC)

— B2-pin plastic thin quad flat pack, 10 mm x 10 mm (TQFP)

— 64-pin quad flat pack (QFP)

— 48-pin plastic dual in-line package (DIP), MC68HC811E2 only
— 56-pin plastic shrink dual in-line package, .070-inch lead spacing (SDIP)

See Figure 1-1 for a functional diagram of the E-series MCUs. Differences among

devices are noted in the table accompanying Figure 1-1.

M68HC11E Family — Rev. 5
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Structure
MODA/ MODB/ .
R Vergy XTAL EXTAL E IRQ XIRQNppg: RESET
0sC
INTERRUPT
MODE CONTROL
CLOCK LOGIC LOGIC ROM OR EPROM
(SEE TABLE)
—
5
TIMER | &
o & EEPROM
o | system | &
© E M68HC11 CPU (SEE TABLE)
[}
8 RAM
- T (SEE TABLE)
[e) o
2
—
> BUS EXPANSION SERIAL SERIAL L
= ADDRESS ADDRESSIDATA =, || PERIPHERAL || COMMUNICATION Voo
3 o< INTERFACE INTERFACE Veo
I T e
2 S YYYY Yy Y Y -
o o
= STROBE AND HANDSHAKE o< =0 < Viy
_|noxw oC o x P a
FILLS88588 PARALLEL 1/0 = BSS2 |22 -V
A AA A A AAA A A/D CONVERTER
Yy Y Yyvy
AAAAA
L A / Yy CONTROL CONTROL
PORT A PORT B PORT C PORT D PORTE
I55505688 R2I2CC22R TReII=R 2 Z BS2IRI 5L283228z=2
SS833958 55555585 35533333 £ 0 BS2ZEs cepnoono
aggg8Qaaa 2ZIIIIIIIT Seovearce E 5 SORIJL L HEHLpwwLD
SBI8 homrmar? 555555585 @ e
<< oo
@) [« ya Hiya Wiy a Wy o Wiy a IR [ayayalaYaaiala)
eeas <<<<<<<<
<C NOWWTNAN— S
o OOOOO0OOVOOVOO
[a T a Ty a WY a T s WY o WY a WY 0 T
DEVICE RAM  ROM EPROM EEPROM
MC68HCT1EQ 512 — — —
MC68HC11E1 512 — — 512
MC68HC11E9 512 12K — 512
MCE8HC711E9 512 — 12K 512
MC68HC11E20 768 20K — 512
MC68HC711E20 768 — 20K 512
MC68HCS11E2 256 — — 2048

*Vppg applies only to devices with EPROM/OTPROM.

Figure 1-1. M68HC11 E-Series Block Diagram
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