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1 MCF51AC256 Family Configurations

1.1 Device Comparison
The MCF51AC256 series is summarized in Table 1.

Table 1. MCF51AC256 Series Device Comparison

Feature
MCF51AC256A MCF51AC256B MCF51AC128A MCF51AC128C

80-pin 64-pin 80-pin 64-pin 44-pin 80-pin 64-pin 80-pin 64-pin 44-pin

lash memory size (Kbytes) 256 128

AM size (Kbytes) 32 32 or 161

1 ColdFire core with BDM (background 
ebug module)

Yes

CMP1 (analog comparator) Yes

CMP2 (analog comparator) Yes Yes No Yes No

DC (analog-to-digital converter) channels 
12-bit)

24 20 24 20 9 24 20 24 20 9

AN (controller area network) Yes No Yes No

OP (computer operating properly) Yes

RC (cyclic redundancy check) Yes

TI Yes

BG (debug) Yes

C1 (inter-integrated circuit) Yes

Q (interrupt request input) Yes

TC (interrupt controller) Yes

BI (keyboard interrupts) Yes

VD (low-voltage detector) Yes

CG (multipurpose clock generator) Yes

SC (crystal oscillator) Yes

ort I/O2 69 54 69 54 36 69 54 69 54 36

GPIO (rapid general-purpose I/O) 16 12 16 12

CI1, SCI2 (serial communications 
terfaces)

Yes

PI1 (serial peripheral interface) Yes

PI2 (serial peripheral interface) Yes No Yes No Yes No Yes No

TM1 (flexible timer module) channels 6 4 6 4

TM2 channels 6 2 6 2 2 6 2 6 2 2
MCF51AC256 ColdFire Microcontroller Data Sheet, Rev.7
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1.2 Block Diagram
Figure 1 shows the connections between the MCF51AC256 series pins and modules.

PM3 (timer pulse-width modulator) 
hannels

2

BUS (debug visibility bus) Yes No Yes No Yes No Yes No

The members of MCF51AC128A with CAN support have 32 KB RAM. The other members have 16 KB RAM.

Up to 16 pins on Ports E and F are shared with the ColdFire Rapid GPIO module.

Table 1. MCF51AC256 Series Device Comparison (continued)

Feature
MCF51AC256A MCF51AC256B MCF51AC128A MCF51AC128C

80-pin 64-pin 80-pin 64-pin 44-pin 80-pin 64-pin 80-pin 64-pin 44-pin
MCF51AC256 ColdFire Microcontroller Data Sheet, Rev.7
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MCF51AC256 Family Configurations
— Double-buffered transmit and receive
— Serial clock phase and polarity options
— Slave select output
— Selectable MSB-first or LSB-first shifting
— 16-bit and FIFO operations in SPI2

• Input/Output
— 69 GPIOs
— 8 keyboard interrupt pins with selectable polarity
— Hysteresis and configurable pull-up device on all input pins; Configurable slew rate and drive 

strength on all output pins
— 16-bits Rapid GPIO pins connected to the processor’s local 32-bit platform bus with set, clear, 

and faster toggle functionality

1.4 Part Numbers

Table 3. Orderable Part Number Summary 

Freescale Part Number Description
Flash / SRAM 

(Kbytes)
Package Temperature

MCF51AC256AVFUE MCF51AC256 ColdFire Microcontroller with CAN 256 / 32 64 QFP –40°C to 105°C

MCF51AC256BVFUE MCF51AC256 ColdFire Microcontroller without CAN 256 / 32 64 QFP –40°C to 105°C

MCF51AC256AVLKE MCF51AC256 ColdFire Microcontroller with CAN 256 / 32 80 LQFP –40°C to 105°C

MCF51AC256BVLKE MCF51AC256 ColdFire Microcontroller without CAN 256 / 32 80 LQFP –40°C to 105°C

MCF51AC256AVPUE MCF51AC256 ColdFire Microcontroller with CAN 256 / 32 64 LQFP –40°C to 105°C

MCF51AC256BVPUE MCF51AC256 ColdFire Microcontroller without CAN 256 / 32 64 LQFP –40°C to 105°C

MCF51AC128AVFUE MCF51AC128 ColdFire Microcontroller with CAN 128 / 32 64 QFP –40°C to 105°C

MCF51AC128CVFUE MCF51AC128 ColdFire Microcontroller without CAN 128 / 16 64 QFP –40°C to 105°C

MCF51AC128AVLKE MCF51AC128 ColdFire Microcontroller with CAN 128 / 32 80 LQFP –40°C to 105°C

MCF51AC128CVLKE MCF51AC128 ColdFire Microcontroller without CAN 128 / 16 80 LQFP –40°C to 105°C

MCF51AC128AVPUE MCF51AC128 ColdFire Microcontroller with CAN 128 / 32 64 LQFP –40°C to 105°C

MCF51AC128CVPUE MCF51AC128 ColdFire Microcontroller without CAN 128 / 16 64 LQFP –40°C to 105°C

MCF51AC256ACFUE MCF51AC256 ColdFire Microcontroller with CAN 256 / 32 64 QFP –40°C to 85°C

MCF51AC256BCFUE MCF51AC256 ColdFire Microcontroller without CAN 256 / 32 64 QFP –40°C to 85°C

MCF51AC256ACLKE MCF51AC256 ColdFire Microcontroller with CAN 256 / 32 80 LQFP –40°C to 85°C

MCF51AC256BCLKE MCF51AC256 ColdFire Microcontroller without CAN 256 / 32 80 LQFP –40°C to 85°C

Package designator
Temperature range

Family

Status

Core

Pb free indicator

(V = –40C to 105C, C= –40C to 85C )

 

(MCF = Fully Qualified ColdFire)

MCF AC 256 XX E

Memory size designator

V51

(PCF = Product Engineering)

X

CAN Feature (A: With CAN, B/C: Without CAN)
MCF51AC256 ColdFire Microcontroller Data Sheet, Rev.7
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MCF51AC256 Family Configurations
MCF51AC256ACPUE MCF51AC256 ColdFire Microcontroller with CAN 256 / 32 64 LQFP –40°C to 85°C

MCF51AC256BCPUE MCF51AC256 ColdFire Microcontroller without CAN 256 / 32 64 LQFP –40°C to 85°C

MCF51AC256BCFGE MCF51AC256 ColdFire Microcontroller without CAN 256/32 44 LQFP –40°C to 85°C

MCF51AC128ACFUE MCF51AC128 ColdFire Microcontroller with CAN 128 / 32 64 QFP –40°C to 85°C

MCF51AC128CCFUE MCF51AC128 ColdFire Microcontroller without CAN 128 / 16 64 QFP –40°C to 85°C

MCF51AC128ACLKE MCF51AC128 ColdFire Microcontroller with CAN 128 / 32 80 LQFP –40°C to 85°C

MCF51AC128CCLKE MCF51AC128 ColdFire Microcontroller without CAN 128 / 16 80 LQFP –40°C to 85°CC

MCF51AC128ACPUE MCF51AC128 ColdFire Microcontroller with CAN 128 / 32 64 LQFP –40°C to 85°C

MCF51AC128CCPUE MCF51AC128 ColdFire Microcontroller without CAN 128 / 16 64 LQFP –40°C to 85°C

MCF51AC128CCFGE MCF51AC128 ColdFire Microcontroller without CAN 128 / 16 44 LQFP –40°C to 85°C

Table 3. Orderable Part Number Summary 
MCF51AC256 ColdFire Microcontroller Data Sheet, Rev.7
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MCF51AC256 Family Configurations
1.5 Pinouts and Packaging
Figure 2 shows the pinout of the 80-pin LQFP.

Figure 2. MCF51AC256 Series ColdFire Microcontroller 80-Pin LQFP

Figure 3 shows the pinout of the 64-pin LQFP and QFP.
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Figure 3. MCF51AC256 Series ColdFire Microcontroller 64-Pin QFP/LQFP

Figure 4 shows the pinout of the 44-pin LQFP.
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16

PTB0 / TPM3CH0 / AD1P0
PTA7 / AD1P17

PT
D

4
/F

TM
2C

LK
/A

D
1P

12
PT

G
4

/K
BI

1P
4

/A
D

1P
19

64-Pin QFP 
64-Pin LQFP

1

33

48

4964

• TxCAN and RxCAN are not available in the 
members that do not support CAN
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MCF51AC256 Family Configurations
8 8 6 PTF4 RGPIO12 FTM2CH0

9 9 — PTC6 FTM2FLT

10 10 — PTF7 RGPIO15

11 11 7 PTF5 RGPIO13 FTM2CH1

12 12 — PTF6 RGPIO14 FTM1FLT

13 — — PTJ0 PST0

14 — — PTJ1 PST1

15 — — PTJ2 PST2

16 — — PTJ3 PST3

17 13 8 PTE0 RGPIO0 TxD1

18 14 9 PTE1 RGPIO1 RxD1

19 15 10 PTE2 RGPIO2 FTM1CH0

20 16 11 PTE3 RGPIO3 FTM1CH1

21 17 12 PTE4 RGPIO4 SS1

22 18 13 PTE5 RGPIO5 MISO1

23 19 14 PTE6 RGPIO6 MOSI1

24 20 15 PTE7 RGPIO7 SPSCK1

25 21 16 VSS

26 22 17 VDD

27 — — PTJ4 DDATA0

28 — — PTJ5 DDATA1

29 — — PTJ6 DDATA2

30 — — PTJ7 DDATA3

31 23 18 PTG0 KBI1P0

32 24 19 PTG1 KBI1P1

33 25 20 PTG2 KBI1P2

34 26 21 PTA0 TxCAN2

35 27 22 PTA1 RxCAN3

36 28 — PTA2

37 29 — PTA3 ACMP2O

38 30 — PTA4 ACMP2–

39 31 — PTA5 ACMP2+

40 32 — PTA6 AD1P16

41 33 — PTA7 AD1P17

42 — — PTH0 FTM2CH2 AD1P20

43 — — PTH1 FTM2CH3 PSTCLK0 AD1P21

44 — — PTH2 FTM2CH4 PSTCLK1 AD1P22

45 — — PTH3 FTM2CH5 BKPT AD1P23

46 34 23 PTB0 TPM3CH0 AD1P0

47 35 24 PTB1 TPM3CH1 AD1P1

48 36 25 PTB2 AD1P2

Table 4. Pin Availability by Package Pin-Count (continued)

Pin Number  Lowest <-- Priority --> Highest

80 64 44 Port Pin Alt 1 Alt 2 Alt 3
MCF51AC256 ColdFire Microcontroller Data Sheet, Rev.7
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MCF51AC256 Family Configurations
49 37 26 PTB3 AD1P3

50 38 — PTB4 AD1P4

51 39 — PTB5 AD1P5

52 40 — PTB6 AD1P6

53 41 — PTB7 AD1P7

54 42 27 PTD0 AD1P8 ACMP1+

55 43 28 PTD1 AD1P9 ACMP1–

56 44 29 VDDA

57 45 30 VSSA

58 46 31 PTD2 KBI1P5 AD1P10 ACMP1O

59 47 32 PTD3 KBI1P6 AD1P11

60 48 33 PTG3 KBI1P3 AD1P18

61 49 — PTG4 KBI1P4 AD1P19

62 50 — PTD4 FTM2CLK AD1P12

63 51 — PTD5 AD1P13

64 52 — PTD6 FTM1CLK AD1P14

65 53 — PTD7 KBI1P7 AD1P15

66 54 34 VREFH

67 55 35 VREFL

68 56 36 BKGD MS

69 57 37 PTG5 XTAL

70 58 38 PTG6 EXTAL

71 59 39 VSS

72 — — VDD

73 60 40 PTC0 SCL1

74 61 41 PTC1 SDA1

75 — — PTH4 SPCK2

76 — — PTH5 MOSI2

77 — — PTH6 MISO2

78 62 42 PTC2 MCLK

79 63 43 PTC3 TxD2

80 64 44 PTC5 RxD2
1 TPMCLK, FTM1CLK, and FTM2CLK options are configured via 

software; out of reset, FTM1CLK, FTM2CLK, and TPMCLK are 
available to FTM1, FTM2, and TPM3 respectively.

2 TxCAN is available in the member that supports CAN.
3 RxCAN is available in the member that supports CAN.

Table 4. Pin Availability by Package Pin-Count (continued)

Pin Number  Lowest <-- Priority --> Highest

80 64 44 Port Pin Alt 1 Alt 2 Alt 3
MCF51AC256 ColdFire Microcontroller Data Sheet, Rev.7
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Electrical Characteristics
The average chip-junction temperature (TJ) in C can be obtained from:

TJ = TA + (PD  JA) Eqn. 1

where:
TA = Ambient temperature, C
JA = Package thermal resistance, junction-to-ambient, C/W
PD = Pint PI/O
Pint = IDD  VDD, Watts — chip internal power
PI/O = Power dissipation on input and output pins — user determined

For most applications, PI/O  Pint and can be neglected. An approximate relationship between PD and TJ 
(if PI/O is neglected) is:

PD = K  (TJ + 273C) Eqn. 2

Solving Equation 1 and Equation 2 for K gives:

K = PD   (TA + 273C) + JA  (PD)2 Eqn. 3

where K is a constant pertaining to the particular part. K can be determined from Equation 3 by measuring 
PD (at equilibrium) for a known TA. Using this value of K, the values of PD and TJ can be obtained by 
solving Equation 1 and Equation 2 iteratively for any value of TA.

2.4 Electrostatic Discharge (ESD) Protection Characteristics
Although damage from static discharge is much less common on these devices than on early CMOS 
circuits, normal handling precautions should be used to avoid exposure to static discharge. Qualification 
tests are performed to ensure that these devices can withstand exposure to reasonable levels of static 
without suffering any permanent damage. 

All ESD testing is in conformity with CDF-AEC-Q00 Stress Test Qualification for Automotive Grade 
Integrated Circuits. (http://www.aecouncil.com/) This device was qualified to AEC-Q100 Rev E. 

A device is considered to have failed if, after exposure to ESD pulses, the device no longer meets the 
device specification requirements. Complete dc parametric and functional testing is performed per the 

1 Junction temperature is a function of die size, on-chip power dissipation, package thermal 
resistance, mounting site (board) temperature, ambient temperature, air flow, power dissipation 
of other components on the board, and board thermal resistance

2 Junction to Ambient Natural Convection
3 1s — Single layer board, one signal layer
4 2s2p — Four layer board, 2 signal and 2 power layers
MCF51AC256 ColdFire Microcontroller Data Sheet, Rev.7
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Electrical Characteristics
3 P

Output low voltage — Low Drive (PTxDSn = 0)
5 V, ILoad = 4 mA
3 V, ILoad = 2 mA
5 V, ILoad = 2 mA
3 V, ILoad = 1 mA

VOL

— —

1.5
1.5
0.8
0.8

V
Output low voltage — High Drive (PTxDSn = 1)

5 V, ILoad = 15 mA
3 V, ILoad = 8 mA
5 V, ILoad = 8 mA
3 V, ILoad = 4 mA

— —

1.5
1.5
0.8
0.8

4 C
Output high current — Max total IOH for all ports

5V
3V

IOHT — —
100
60

mA

5 C
Output low current — Max total IOL for all ports

5 V
3 V

IOLT — —
100
60

mA

6 P Input high voltage; all digital inputs VIH 0.65  VDD — — V

P Input low voltage; all digital inputs VIL — — 0.35  VDD V7

D Input hysteresis; all digital inputs Vhys 0.06  VDD — — mV8

9 P Input leakage current; input only pins2 |IIn| — 0.1 1 A

10 P High impedance (off-state) leakage current2 |IOZ| — 0.1 1 A

11 P Internal pullup resistors3 RPU 20 45 65 k

12 P Internal pulldown resistors4 RPD 20 45 65 k

13 C Input capacitance; all non-supply pins CIn — — 8 pF

14 P POR rearm voltage VPOR 0.9 1.4 2.0 V

15 D POR rearm time tPOR 10 — — s

16 P

Low-voltage detection threshold —
high range

VDD falling
VDD rising

VLVDH 4.2
4.27

4.35
4.4

4.5
4.6

V

P

Low-voltage detection threshold —
low range

VDD falling
VDD rising

VLVDL 2.48
2.5

2.68
2.7

2.7
2.72

V17

P

Low-voltage warning threshold —
high range 

VDD falling
VDD rising

VLVWH 4.2
4.27

4.4
4.45

4.5
4.6

V18

19 P

Low-voltage warning threshold 
low range

VDD falling
VDD rising

VLVWL 2.48
2.5

2.68
2.7

2.7
2.72

V

20 T
Low-voltage inhibit reset/recover hysteresis

5 V
3 V

Vhys —
100
60

—
mV

21 D RAM retention voltage VRAM — 0.6 1.0 V

Table 10. DC Characteristics (continued)

Num C Parameter Symbol Min Typical1 Max Unit
MCF51AC256 ColdFire Microcontroller Data Sheet, Rev.7
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Electrical Characteristics
5 C
Wait mode supply3 current measured at 

(CPU clock = 2 MHz, fBus = 1 MHz)

WIDD

5 1.3 2
mA

3 1.29 2

6 C
Wait mode supply3 current measured at 

(CPU clock = 16 MHz, fBus = 8 MHz)
5 5.11 8

mA
3 5.1 8

7 C
Wait mode supply3 current measured at 

(CPU clock = 50 MHz, fBus = 25 MHz)
5 15.24 25

mA
3 15.2 25

8 C

Stop2 mode supply current 
–40 C
25 C

120 C

–40 C
25 C

120C

S2I
DD

5 1.40
2.5
2.5
200

A

3 1.16
2.5
2.5
200

A

9 C

Stop3 mode supply current 
–40 C
25 C

120C

–40 C
25 C

120 C

S3I
DD

5 1.60
2.5
2.5
220

A

3 1.35
2.5
2.5
220

A

10 C RTI adder to stop2 or stop33, 25 C S23IDDRTI
5 300 nA

3 300 nA

11 C
Adder to stop3 for oscillator enabled4

(ERCLKEN =1 and EREFSTEN = 1)
S3IDDOSC 5, 3 5 A

1 Typicals are measured at 25 C.
2 Values given here are preliminary estimates prior to completing characterization.
3 Most customers are expected to find that auto-wakeup from stop2 or stop3 can be used instead of the higher current wait 

mode. 
4 Values given under the following conditions: low range operation (RANGE = 0), low power mode (HGO = 0).

Table 11.  Supply Current Characteristics (continued)

Num C Parameter Symbol VDD (V) Typical1 Max2 Unit
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Electrical Characteristics
Figure 9. Typical Run IDD vs. System Clock Freq. for FEI and FBE Modes

2.7 Analog Comparator (ACMP) Electricals
 

Table 12. Analog Comparator Electrical Specifications

Num C Rating Symbol Min Typical Max Unit

1 — Supply voltage VDD 2.7 — 5.5 V

2 T Supply current (active) IDDAC — 20 35 A

3 D Analog input voltage VAIN VSS – 0.3 — VDD V

4 D Analog input offset voltage VAIO — 20 40 mV

5 D Analog comparator hysteresis VH 3.0 6.0 20.0 mV

6 D Analog input leakage current IALKG — — 1.0 A

7 D Analog comparator initialization delay tAINIT — — 1.0 s

8 P
Bandgap voltage reference
factory trimmed at VDD = 5.3248 V, Temp = 25 C VBG 1.18 1.20 1.21 V
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Electrical Characteristics
2.9 External Oscillator (XOSC) Characteristics
 

3 Monotonicity and No-Missing-Codes guaranteed in 10-bit and 8-bit modes
4 Based on input pad leakage current. Refer to pad electricals.

Table 15. Oscillator Electrical Specifications (Temperature Range = –40 to 105 C Ambient)

Num C Rating Symbol Min Typical1

1 Data in Typical column was characterized at 5.0 V, 25 C or is typical recommended value.

Max Unit

1 C

Oscillator crystal or resonator (EREFS = 1, ERCLKEN = 1)
 Low range (RANGE = 0)

 High range (RANGE = 1) FEE or FBE mode2

 High range (RANGE = 1) PEE or PBE mode3

 High range (RANGE = 1, HGO = 1) BLPE mode
 High range (RANGE = 1, HGO = 0) BLPE mode

2 When MCG is configured for FEE or FBE mode, input clock source must be divisible using RDIV to within the range of 
31.25 kHz to 39.0625 kHz.

3 When MCG is configured for PEE or PBE mode, input clock source must be divisible using RDIV to within the range of 1 MHz 
to 2 MHz.

flo
fhi-fll
fhi-pll
fhi-hgo
fhi-lp

32
1
1
1
1

—
—
—
—
—

38.4
5

16
16
8

kHz
MHz
MHz
MHz
MHz

2 — Load capacitors
C1
C2

See crystal or resonator 
manufacturer’s recommendation.

3 —
Feedback resistor

Low range (32 kHz to 38.4 kHz)
High range (1 MHz to 16 MHz)

RF 10
1

M

4 —

Series resistor
Low range, low gain (RANGE = 0, HGO = 0)

Low range, high gain (RANGE = 0, HGO = 1)
High range, low gain (RANGE = 1, HGO = 0)

High range, high gain (RANGE = 1, HGO = 1)
 8 MHz
 MHz
 MHz

RS

—
—
—

—
—
—

0
100
0

0
0
0

—
—
—

0
10
20

k

5 T

Crystal start-up time 4

Low range, low gain (RANGE = 0, HGO = 0)
Low range, high gain (RANGE = 0, HGO = 1)
High range, low gain (RANGE = 1, HGO = 0)5

High range, high gain (RANGE = 1, HGO = 1)5

4 This parameter is characterized and not tested on each device. Proper PC board layout procedures must be followed to 
achieve specifications.

5 4 MHz crystal

t
CSTL-LP

t
CSTL-HGO
t
CSTH-LP

t
CSTH-HGO

 —
 —
 —
 —

200
400
5

15

—
—
—
—

ms

6 T

Square wave input clock frequency (EREFS = 0, ERCLKEN = 
1)

FEE or FBE mode 2

PEE or PBE mode 3

BLPE mode

fextal 0.03125
1
0

—
—
—

5
16
40

MHz
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Electrical Characteristics
2.10 MCG Specifications
Table 16. MCG Frequency Specifications (Temperature Range = –40 to 105 C Ambient)

Num C Rating Symbol Min Typical1 Max Unit

1 C
Internal reference frequency — factory trimmed at 
VDD = 5 V and temperature = 25 C fint_ft — 32.768 — kHz

2 C Average internal reference frequency — untrimmed fint_ut 31.25 — 39.0625 kHz

3 T Internal reference startup time tirefst — 60 100 s

4

C
DCO output frequency 
range — untrimmed 2

Low range (DRS=00)

fdco_ut

16 — 20

MHzC Mid range (DRS=01) 32 — 40

C High range (DRS=10) 48 — 60

5

P DCO output frequency2 
reference =32768Hz
and DMX32 = 1

Low range (DRS=00)

fdco_DMX32

— 16.82 —

MHzP Mid range (DRS=01) — 33.69 —

P High range (DRS=10) — 50.48 —

6 D
Resolution of trimmed DCO output frequency at fixed 
voltage and temperature (using FTRIM)

fdco_res_t — 0.1 0.2 %fdco

7 D
Resolution of trimmed DCO output frequency at fixed 
voltage and temperature (not using FTRIM)

fdco_res_t — 0.2 0.4 %fdco

8 D
Total deviation of trimmed DCO output frequency over 
voltage and temperature 

fdco_t —
0.5

–1.0
2 %fdco

9 D
Total deviation of trimmed DCO output frequency over 
fixed voltage and temperature range of 0–70 C fdco_t — 0.5 1 %fdco

10 D FLL acquisition time3 tfll_acquire — — 1 ms

11 D PLL acquisition time4 tpll_acquire — — 1 ms

12 D
Long term jitter of DCO output clock (averaged over 
2ms interval) 5

CJitter — 0.02 0.2 %fdco

13 D VCO operating frequency fvco 7.0 — 55.0 MHz

16 D Jitter of PLL output clock measured over 625 ns6 fpll_jitter_625ns — 0.5666 — %fpll

17 D Lock entry frequency tolerance 7 Dlock 1.49 — 2.98 %

MCU

EXTAL XTAL

Crystal or Resonator

RS

C2

RF

C1
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Electrical Characteristics
2.11.1 Control Timing
 

Figure 11. Reset Timing

Figure 12. IRQ/KBIPx Timing

Table 17. Control Timing

Num C Parameter Symbol Min Typical1

1 Typical values are based on characterization data at VDD = 5.0 V, 25 C unless otherwise stated.

Max Unit

1 D Bus frequency (tcyc = 1/fBus) fBus dc — 24 MHz

2 D Internal low-power oscillator period tLPO 800 — 1500 s

3 D
External reset pulse width2

(tcyc = 1/fSelf_reset)

2 This is the shortest pulse that is guaranteed to be recognized as a reset pin request. Shorter pulses are not guaranteed to 
override reset requests from internal sources.

textrst 100 — — ns

4 D Reset low drive trstdrv 66  tcyc — — ns

5 D Active background debug mode latch setup time tMSSU 500 — — ns

6 D Active background debug mode latch hold time tMSH 100 — — ns

7 D
IRQ pulse width

Asynchronous path2

Synchronous path3

3 This is the minimum pulse width that is guaranteed to pass through the pin synchronization circuitry. Shorter pulses may or 
may not be recognized. In stop mode, the synchronizer is bypassed so shorter pulses can be recognized in that case.

tILIH, tIHIL
100

1.5  tcyc
— — ns

8 D
KBIPx pulse width

Asynchronous path2

Synchronous path3 tILIH, tIHIL
100

1.5  tcyc
— — ns

9 D

Port rise and fall time (load = 50 pF)4

    Slew rate control disabled (PTxSE = 0), Low Drive
    Slew rate control enabled (PTxSE = 1), Low Drive
Slew rate control disabled (PTxSE = 0), Low Drive

    Slew rate control enabled (PTxSE = 1), Low Drive

4 Timing is shown with respect to 20% VDD and 80% VDD levels. Temperature range –40 C to 105 C. 

tRise, tFall

—
—
—
—

11
35
40
75

— ns

textrst

RESET PIN

tIHIL

IRQ/KBIPx

tILIH

IRQ/KBIPx
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Electrical Characteristics
2.12 SPI Characteristics
Table 20 and Figure 15 through Figure 18 describe the timing requirements for the SPI system.

Table 20. SPI Timing

No. C Function Symbol Min Max Unit

— D
Operating frequency

Master
Slave

fop fBus/2048
0

fBus/2
fBus/4

Hz

1 D
SPSCK period

Master
Slave

tSPSCK 2
4

2048
—

tcyc
tcyc

2 D
Enable lead time

Master
Slave

tLead 12
1

—
—

tSPSCK
tcyc

3 D
Enable lag time

Master
Slave

tLag 12
1

—
—

tSPSCK
tcyc

4 D
Clock (SPSCK) high or low time

Master
Slave

tWSPSCK tcyc –30
tcyc – 30

1024 tcyc
—

ns
ns

5 D
Data setup time (inputs)

Master
Slave

tSU 15
15

—
—

ns
ns

6 D
Data hold time (inputs)

Master
Slave

tHI 0
25

—
—

ns
ns

7 D Slave access time ta — 1 tcyc

8 D Slave MISO disable time tdis — 1 tcyc

9 D
Data valid (after SPSCK edge)

Master
Slave

tv —
—

25
25

ns
ns

10 D
Data hold time (outputs)

Master
Slave

tHO 0
0

—
—

ns
ns

11 D
Rise time

Input
Output

tRI
tRO

—
—

tcyc – 25
25

ns
ns

12 D
Fall time

Input
Output

tFI
tFO

—
—

tcyc – 25
25

ns
ns
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Electrical Characteristics
Figure 15. SPI Master Timing (CPHA = 0)

Figure 16. SPI Master Timing (CPHA =1)

SPSCK

(OUTPUT)

SPSCK

(OUTPUT)

MISO
(INPUT)

MOSI
(OUTPUT)

SS1

(OUTPUT)

MSB IN2

BIT 6 . . . 1

LSB IN

MSB OUT2 LSB OUT

BIT 6 . . . 1

(CPOL = 0)

(CPOL = 1)

NOTES:

2. LSBF = 0. For LSBF = 1, bit order is LSB, bit 1, ..., bit 6, MSB.
1. SS output mode (DDS7 = 1, SSOE = 1).

12 3

4

5 6

9 10

11

12

4

9

SPSCK

(OUTPUT)

SPSCK

(OUTPUT)

MISO
(INPUT)

MOSI
(OUTPUT)

MSB IN(2)

BIT 6 . . . 1

LSB IN

MASTER MSB OUT(2) MASTER LSB OUT

BIT 6 . . . 1

PORT DATA

(CPOL = 0)

(CPOL = 1)

PORT DATA

SS(1)

(OUTPUT)

1. SS output mode (DDS7 = 1, SSOE = 1).

2. LSBF = 0. For LSBF = 1, bit order is LSB, bit 1, ..., bit 6, MSB.

NOTES:

2

1

12 11 3

4 4 11 12

5 6

9 10
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Mechanical Outline Drawings
3 Mechanical Outline Drawings
Table 22 provides the available package types and their document numbers. The latest package 
outline/mechanical drawings are available on the MCF51AC256 Series Product Summary pages at 
http://www.freescale.com.

To view the latest drawing, either:
• Click on the appropriate link in Table 22, or
• Open a browser to the FreescaleÆ website (http://www.freescale.com), and enter the appropriate 

document number (from Table 22) in the “Enter Keyword” search box at the top of the page.

Table 22. Package Information

Pin Count Type Document No.

80 LQFP 98ARL10530D

64 LQFP 98ASS23234W

64 QFP 98ASB42844B

44 LQFP 98ASS23225W
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Freescale Semiconductor products are not designed, intended, or authorized 
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purchase or use Freescale Semiconductor products for any such unintended 
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Semiconductor and its officers, employees, subsidiaries, affiliates, and 
distributors harmless against all claims, costs, damages, and expenses, and 
reasonable attorney fees arising out of, directly or indirectly, any claim of 
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regarding the design or manufacture of the part. 
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