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Chapter 1 

General Description

1.1  Introduction

The MC68HC912B32, MC68HC12BE32 and MC68HC(9)12BC32, are 16-bit microcontroller units 
(MCUs) composed of standard on-chip peripherals. The multiplexed external bus can also operate in an 
8-bit narrow mode for interfacing with single 8-bit wide memory in lower-cost systems. There is a slight 
feature set difference between the four pin-for-pin compatible devices as shown in Table 1-1.

Table 1-1. M68HC12B Series Feature Set Comparisons

Features MC68HC912B32 MC68HC12BE32 MC68HC912BC32 MC68HC12BC32

CPU12 X X X X

Multiplexed bus X X X X

32-Kbyte FLASH electrically erasable, 
programmable read-only memory (EEPROM)

X X

32-Kbyte read-only memory (ROM) X X

768-byte EEPROM X X X X

1-Kbyte random-access memory (RAM) X X X X

Analog-to-digital (A/D) converter X X X X

Standard timer module (TIM) X X X

Enhanced capture timer (ECT) X

Pulse-width modulator (PWM) X X X X

Asynchronous serial communications 
interface (SCII)

X X X X

Synchronous serial peripheral interface (SPI) X X X X

J1850 byte data link communication (BDLC) X X

Controller area network module (CAN) X X

Computer operating properly (COP) 
watchdog timer

X X X X

Slow mode clock divider X X X X

80-pin quad flat pack (QFP) X X X X

Single-wire background debug mode (BDM) X X X X
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1.2  Features

Features include:

• 16-bit CPU12:

– Upwardly compatible with the M68HC11 instruction set

– Interrupt stacking and programmer’s model identical to the M68HC11

– 20-bit arithmetic logic unit (ALU)

– Instruction queue

– Enhanced indexed addressing

– Fuzzy logic instructions

• Multiplexed bus:

– Single chip or expanded

– 16-bit by 16-bit wide or 16-bit by 8-bit narrow modes

• Memory:

– 32-Kbyte FLASH electrically erasable, programmable read-only memory (EEPROM) with 
2-Kbyte erase-protected boot block — MC68HC912B32 and MC68HC912BC32 only

– 32-Kbyte ROM — MC68HC12BE32 and MC68HC12BC32 only

– 768-byte EEPROM

– 1-Kbyte random-access memory (RAM) with single-cycle access for aligned or misaligned 
read/write

• 8-channel, 10-bit analog-to-digital converter (ATD)

• 8-channel standard timer module (TIM) — MC68HC912B32 and MC68HC(9)12BC32 only:

– Each channel fully configurable as either input capture or output compare

– Simple pulse-width modulator (PWM) mode

– Modulus reset of timer counter

• Enhanced capture timer (ECT) — MC68HC12BE32 only:

– 16-bit main counter with 7-bit prescaler

– Eight programmable input capture or output compare channels; four of the eight input captures 
with buffer

– Input capture filters and buffers, three successive captures on four channels, or two captures 
on four channels with a capture/compare selectable on the remaining four

– Four 8-bit or two 16-bit pulse accumulators

– 16-bit modulus down-counter with 4-bit prescaler

– Four user-selectable delay counters for signal filtering

• 16-bit pulse accumulator:

– External event counting

– Gated time accumulation

• Pulse-width modulator (PWM):

– 8-bit, 4-channel or 16-bit, 2-channel

– Separate control for each pulse width and duty cycle

– Programmable center-aligned or left-aligned outputs
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• Serial interfaces:

– Asynchronous serial communications interface (SCI)

– Synchronous serial peripheral interface (SPI)

– J1850 byte data link communication (BDLC), MC68HC912B32 and MC68HC12BE32 only

– Controller area network (CAN), MC68HC(9)12BC32 only

• Computer operating properly (COP) watchdog timer, clock monitor, and periodic interrupt timer

• Slow-mode clock divider

• 80-pin quad flat pack (QFP)

• Up to 63 general-purpose input/output (I/O) lines

• Single-wire background debug mode (BDM)

• On-chip hardware breakpoints

1.3  Slow-Mode Clock Divider Advisory

Current versions of the M68HC12B-series devices include a slow-mode clock divider feature. This feature 
is fully described in Chapter 10 Clock Generation Module (CGM). The register that controls this feature is 
located at $00E0. Older device mask sets do not support the slow-mode clock divider feature. This 
register address is reserved in older devices and provides no function.

Mask sets that do not have the slow-mode clock divider feature on the MC68HC912B32 include: G96P, 
G86W, and H91F.

Mask sets that do not have the slow-mode clock divider feature on the MC68HC12BE32 include: H54T 
and J38M.

Mask sets that do not have the slow-mode clock divider feature on the MC68HC(9)12BC32 include: J15G.
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1.4  Block Diagrams

Figure 1-1. Block Diagram for MC68HC912B32 and MC68HC12BE32
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Figure 1-2. Block Diagram for MC68HC(9)12BC32

IOC0
IOC1
IOC2
IOC3
IOC4
IOC5
IOC6

PAI

OC7

D
D

R
T

P
O

R
T

 T

PERIODIC INTERRUPT

COP WATCHDOG

32-KBYTE FLASH EEPROM/ROM

1-KBYTE RAM

P
O

R
T

 E

TIMER AND

PT0
PT1
PT2
PT3
PT4
PT5
PT6
PT7

SPI

D
D

R
S

P
O

R
T

 S

ATD

P
O

R
T

 A
D

PE1
PE2

PE4
PE5
PE6

PE3

PAD3
PAD4
PAD5
PAD6
PAD7

VDDA
VSSA

VRH
VRL

PAD0
PAD1
PAD2

DDRA

PORT A

DDRB

PORT B

P
A

4
P

A
3

P
A

2
P

A
1

P
A

0

P
A

7
P

A
6

P
A

5

P
B

4
P

B
3

P
B

2
P

B
1

P
B

0

P
B

7
P

B
6

P
B

5

D
A

T
A

15

MULTIPLEXED ADDRESS/DATA BUS

RESET

EXTAL
XTAL

PW0
PW1
PW2
PW3

PWM

D
D

R
P

P
O

R
T

 P

PP0
PP1
PP2
PP3

VDD × 2

VSS × 2

SCI
RxD
TxD

I/O
I/O

SDI/MISO
SDO/MOSI

SCK
CS/SS

PS0
PS1
PS2
PS3

PS4
PS5
PS6
PS7

768-BYTE EEPROM

CLOCK MONITOR

PE0

PE7

AN3
AN4
AN5
AN6
AN7

VDDA
VSSA

VRH
VRL

AN0
AN1
AN2

SINGLE-WIRE
BACKGROUND

DEBUG MODULE

SMODN / TAGHI

ECLK

R/W
LSTRB / TAGLO

IPIPE0 / MODA
IPIPE1 / MODB

XIRQ

DBE

PULSE
ACCUMULATOR

LITE

PP4
PP5
PP6
PP7

I/O
I/O
I/O
I/O

I/O

I/O

TxCAN
RxCAN

I/O

D
D

R
C

A
N

P
O

R
T

 C
A

N

PCAN4
PCAN5
PCAN6

I/O
I/O

I/O

I/O

RxCAN
TxCAN

PCAN2
PCAN3

INTEGRATION
MODULE

(LIM)

VFP

BREAK POINTS

CPU12
A

D
D

R
15

A
D

D
R

14
A

D
D

R
13

A
D

D
R

12
A

D
D

R
11

A
D

D
R

10
A

D
D

R
9

A
D

D
R

8

D
A

T
A

14
D

A
T

A
13

D
A

T
A

12
D

A
T

A
11

D
A

T
A

10
D

A
T

A
9

D
A

T
A

8

A
D

D
R

7
A

D
D

R
6

A
D

D
R

5
A

D
D

R
4

A
D

D
R

3
A

D
D

R
2

A
D

D
R

1
A

D
D

R
0

D
A

T
A

7
D

A
T

A
6

D
A

T
A

5

D
A

T
A

4
D

A
T

A
3

D
A

T
A

2
D

A
T

A
1

D
A

T
A

0

I/O

CONVERTER

VSSX × 2

VDDX × 2

POWER FOR

POWER FOR

I/O DRIVERS

INTERNAL
CIRCUITRY

D
A

T
A

7
D

A
T

A
6

D
A

T
A

5
D

A
T

A
4

D
A

T
A

3
D

A
T

A
2

D
A

T
A

1
D

A
T

A
0

NARROW BUS

WIDE
BUS

BKGD

IRQ/VPP

msCAN



General Description

M68HC12B Family Data Sheet, Rev. 9.1

24 Freescale Semiconductor

1.5  Ordering Information

The M68HC12B-series devices are available in 80-pin quad flat pack (QFP) packaging and are shipped 
in 2-piece sample packs, 84-piece trays, or 420-piece bricks. 

Operating temperature range, package type, and voltage requirements are specified when ordering the 
specific device. 

Documents to assist in product selection are available from the Freescale Literature Distribution Center 
or your local Freescale sales offices. 

Product selection guides can also be found on the worldwide web at this URL:
http://freescale.com

Evaluation boards, assemblers, compilers, and debuggers are available from Freescale and from 
third-party suppliers. An up-to-date list of products that support the M68HC12 Family of microcontrollers 
can be found on the worldwide web at this URL:

http://freescale.com

1.6  Pinout and Signal Descriptions

1.6.1  Pin Assignments

The MCU is available in an 80-pin quad flat pack (QFP). Figure 1-3 and Figure 1-4 show the pin 
assignments. Most pins perform two or more functions, as described in the 1.6.3 Signal Descriptions. 

1.6.2  Power Supply Pins

The MCU power and ground pins are described here and summarized in Table 1-2.

1.6.2.1  VDD and VSS

VDD and VSS are the internal power supply and ground pins. Because fast signal transitions place high, 
short-duration current demands on the power supply, use bypass capacitors with high-frequency 
characteristics and place them as close to the MCU as possible. Bypass requirements depend on how 
heavily the MCU pins are loaded.

1.6.2.2  VDDX and VSSX

VDDX and VSSX are the external power supply and ground pins. Because fast signal transitions place high, 
short-duration current demands on the power supply, use bypass capacitors with high-frequency 
characteristics and place them as close to the MCU as possible. Bypass requirements depend on how 
heavily the MCU pins are loaded.

1.6.2.3  VDDA and VSSA

VDDA and VSSA are the power supply and ground pins for the analog-to-digital converter (ATD). This 
allows the supply voltage to be bypassed independently.

1.6.2.4  VRH and VRL

VRH and VRL are the reference voltage pins for the ATD.
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Figure 1-3. Pin Assignments for MC68HC912B32 and MC68HC12BE32 Devices
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1. Pin 69 is an NC (no connect) on the MC68HC12BE32.
2. In narrow mode, high and low data bytes are multiplexed in alternate bus cycles on port A.

Notes:
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