
Freescale Semiconductor - MCF51EM128CLK Datasheet

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
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used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
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a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
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such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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MCF51EM256 Series Configurations
1 MCF51EM256 Series Configurations

1.1 Device Comparison
The MCF51EM256 series is summarized in Table 1.

Table 1.  MCF51EM256 Series Features by MCU and Package

Feature MCF51EM256 MCF51EM128

Flash size (bytes) 262144 131072

RAM size (bytes) 16384 8192

Robust flash update 
supported

Yes

Pin quantity 100 80 100 80

PRACMP1 inputs 5 3 5 3

PRACMP2 inputs 5

ADC modules 4 4

ADC differential 
channels1 4 2 4 2

ADC single-ended 
channels

16 12 16 12

DBG Yes

ICS Yes

IIC Yes

IRQ Yes

IRTC Yes

VREF Yes

LCD drivers 44 37 44 37

Rapid GPIO2 16 16 16 16

Port I/O3 47 40 47 40

Keyboard interface 1 8

Keyboard interface 2 8

SCI1 Yes

SCI2 Yes

SCI3 Yes

SPI1 (FIFO) Yes

SPI2 (standard) Yes

SPI3 (standard) Yes No Yes No
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MCF51EM256 Series Configurations
— 6 μs typical wakeup time from stop3 mode
• Clock source options 

— Two independent oscillators (XOSC1 and XOSC2) — loop-control Pierce oscillator; 
32.768 kHz crystal or ceramic resonator. XOSC1 nominally supports the independent real time 
clock, and can be powered by a separate battery backup.  XOSC2 is the primary external clock 
source for the ICS

— Internal clock source (ICS) — internal clock source module containing a 
frequency-locked-loop (FLL) controlled by internal or external reference (XOSC1 or XOSC2); 
precision trimming of internal reference allowing 0.2% resolution and typical 0.5% to –1% 
deviation over temperature and voltage; supporting CPU frequencies from 4 kHz to 50 MHz

• System protection
— Watchdog computer operating properly (COP) reset with option to run from dedicated 1 kHz 

internal clock source or bus clock
— Low voltage detection with reset or interrupt; selectable trip points; seperate low voltage 

warning with optional interrupt; selectable trip points
— Illegal opcode and illegal address detection with reset
— Flash block protection for each array to prevent accidental write/erasure
— Hardware CRC module to support fast cyclic redundancy checks

• Development support
— Integrated ColdFire DEBUG_Rev_B+ interface with single wire BDM connection supports 

same electrical interface used by the S08 family debug modules
— Real-time debug support with six hardware breakpoints (4 PC, 1 address and 1 data)
— On-chip trace buffer provides programmable start/stop recording conditions

• Peripherals
— ADC16 — 4 analog-to-digital converters; the 100 pin version of the device has 1 dedicated 

differential channel and 1 dedicated single-ended channel per ADC, along with 3 muxed 
single-ended channels per ADC.  The ADCs have 16-bit resolution, range compare function, 
1.7 mV/°C temperature sensor, internal bandgap reference channel, operate in stop3 and are 
fully functional from 3.6 V to 1.8 V

— PDB — Programmable delay block with 16-bit counter and modulus and 3-bit prescaler; 8 
trigger outputs for ADC16 modules (2 per ADC); provides periodic coordination of ADC 
sampling sequence with programmable sequence completion interrupt

— IRTC — Ultra-low power independent real time clock with calendar features (IRTC); runs in 
all MCU modes; external clock source with trim capabilities (XOSC1); independent voltage 
source runs IRTC when MCU is powered-down; tamper detection and indicator; battery 
monitor output to ADC; unaffected by MCU resets

— PRACMPx — Two analog comparators with selectable interrupt on rising, falling, or either 
edge of comparator output; compare option to programmable internal reference voltage; 
operation in stop3

— LCD — up to 288 segments (8 × 36); 160 segments (4 × 40); internal charge pump and option 
to provide internal reference voltage that can be trimmed for contrast control; flexible 
MCF51EM256 Series ColdFire Microcontroller Data Sheet, Rev.3
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MCF51EM256 Series Configurations
1.5.2 Pinout: 100-Pin LQFP
Figure 3 shows the pinout configuration for the 100-pin LQFP. Pins which are blacked out do not have an 
equivalent pin on the 80-pin LQFP package.

Figure 3. 100-Pin LQFP Pinout

Table 4 shows the package pin assignments.
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Electrical Characteristics
2.5 DC Characteristics
This section includes information about power supply requirements, I/O pin characteristics, and power 
supply current in various operating modes.

Table 9. ESD and Latch-Up Protection Characteristics

Num Rating Symbol Min Max Unit

1 Human Body Model (HBM) VHBM ±2000 — V

2 Machine Model (MM) VMM ±200 — V

3 Charge Device Model (CDM) VCDM ±500 — V

4 Latch-up Current at TA = 85 °C ILAT ±100 — mA

Table 10. DC Characteristics

Num C Parameter Symbol Min Typical1 Max Unit

1 P
Operating 
voltage

Digital supply — 50 MHz operation VDD 2.5 — 3.6
VDigital supply2 — 20 MHz maximum 

operation
VDD 1.8 — 3.6

2 P Analog supply VDDA 1.8 — 3.6 V

3 D Battery supply VBAT 2.2 3 3.3 V

4 P Bandgap voltage reference3 VBG 1.15 1.17 1.18 V

5

C

Output high 
voltage

PTA[7:0], PTB[7:0], PTC[2:0], PTE[6:0], 
low-drive strength. 
VDD ≥ 1.8 V, ILoad = –0.6 mA

VOH VDD – 0.5 — — VP
PTA[7:0], PTB[7:0], PTC[2:0], PTE[6:0], 
high-drive strength.
VDD ≥ 2.7 V, ILoad = –10 mA

C
PTA[7:0], PTB[7:0], PTC[2:0], PTE[6:0], 
high-drive strength.
VDD ≥ 1.8 V, ILoad = –3 mA

6

C

Output high 
voltage

PTC[7:3], PTD[7:0], PTE7, PTF[7:0], 
LCD35/CLKOUT, MOSI2, MISO2, 
SCK2, SS2, low drive strength.
VDD ≥ 1.8 V, ILoad = –0.5 mA

VOH VDD – 0.5 — — VP

PTC[7:3], PTD[7:0], PTE7, PTF[7:0], 
LCD35/CLKOUT, MOSI2, MISO2, 
SCK2, SS2, high-drive strength.
VDD ≥ 2.7 V, ILoad = –3 mA

C

PTC[7:3], PTD[7:0], PTE7, PTF[7:0], 
LCD35/CLKOUT, MOSI2, MISO2, 
SCK2, SS2, high-drive strength.
VDD ≥ 1.8 V, ILoad = –1 mA

7 D
Output high 
current

Max total IOH for all ports IOHT — — 100 mA
MCF51EM256 Series ColdFire Microcontroller Data Sheet, Rev.3
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Electrical Characteristics
8

C

Output low 
voltage

PTA[7:0], PTB[7:0], PTC[2:0], PTE[6:0], 
low-drive strength. 
VDD ≥ 1.8 V, ILoad = 2 mA

VOL — — 0.50 VP
PTA[7:0], PTB[7:0], PTC[2:0], PTE[6:0], 
high-drive strength.
VDD ≥ 2.7 V, ILoad = 10 mA

C
PTA[7:0], PTB[7:0], PTC[2:0], PTE[6:0], 
high-drive strength.
VDD ≥ 1.8 V, ILoad = 3 mA

9

C

Output low 
voltage

PTC[7:3], PTD[7:0], PTE7, PTF[7:0], 
LCD35/CLKOUT, MOSI2, MISO2, 
SCK2, SS2, low drive strength.
VDD ≥ 1.8 V, ILoad = 0.5 mA

VOL — — 0.50 VP

PTC[7:3], PTD[7:0], PTE7, PTF[7:0], 
LCD35/CLKOUT, MOSI2, MISO2, 
SCK2, SS2, high-drive strength.
VDD ≥ 2.7 V, ILoad = 3 mA

C

PTC[7:3], PTD[7:0], PTE7, PTF[7:0], 
LCD35/CLKOUT, MOSI2, MISO2, 
SCK2, SS2, high-drive strength.
VDD ≥ 1.8 V, ILoad = 1 mA

10 D
Output low 
current

Max total IOL for all ports IOLT — — 100 mA

11 P
Input high 
voltage

All digital inputs except tamper_in, 
VDD > 2.7 V

VIH

0.70 × VDD — —

V
All digital inputs except tamper_in, 
2.7 V > VDD ≥ 1.8 V

0.85 × VDD — —

Tamper_in 1.5 — —

12 P
Input low 
voltage

All digital inputs except tamper_in, 
VDD > 2.7 V

VIL

— — 0.35 × VDD

Vall digital inputs except tamper_in, 
2.7 V > VDD ≥ 1.8 V

— — 0.3 × VDD

Tamper_in — — 0.5

13 C Input hysteresis; all digital inputs Vhys 0.06 × VDD — — mV

14 P Input leakage current; input only pins4 |IIn| — 0.1 1 μA

15 P High Impedance (off-state) leakage current4 |IOZ| — 0.1 1 μA

16 P Internal pullup resistors5 RPU 17.5 — 52.5 kΩ

17 P Internal pulldown resistors6 RPD 17.5 — 52.5 kΩ

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

19 P POR rearm voltage VPOR 0.9 1.4 2.0 V

20 D POR rearm time tPOR 10 — — μs

21 P
Low-voltage 
detection 
threshold

High range — VDD falling
VLVDH

2.300 2.355 2.410
V

High range — VDD rising 2.370 2.425 2.480

Table 10. DC Characteristics (continued)

Num C Parameter Symbol Min Typical1 Max Unit
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Electrical Characteristics
Figure 4. Pullup and Pulldown Typical Resistor Values

22 C
Low-voltage 
detection 
threshold

Low range — VDD falling
VLVDL

1.800 1.845 1.890 V

Low range — VDD rising 1.870 1.915 1.960 V

23 P
Low-voltage 
warning 
threshold 

VDD falling, LVWV = 1
VLVWH

2.590 2.655 2.720
V

VDD rising, LVWV = 1 2.580 2.645 2.710

24 C
Low-voltage 
warning

VDD falling, LVWV = 0
VLVWL

2.300 2.355 2.410
V

VDD rising, LVWV = 0 2.360 2.425 2.490

25 D RAM retention voltage VRAM — 0.6 1.0 V

26 D

DC injection current7 8 9 10 (single pin limit), 
VIN > VDD, VIN < VSS

IIC
–0.2 — 0.2

mA

DC injection current (Total MCU limit, includes sum of all 
stressed pins), VIN > VDD, VIN < VSS 

–5 — 5 mA

1 Typical values are based on characterization data at 25 °C unless otherwise stated.
2 Switch to lower frequency when the low-voltage interrupt asserts (VLVDH).
3 Factory trimmed at VDD = 3.0 V, Temp = 25°C
4 Measured with VIn = VDD or VSS.
5 Measured with VIn = VSS.
6 Measured with VIn = VDD.
7 Power supply must maintain regulation within operating VDD range during instantaneous and operating maximum current 

conditions. If positive injection current (VIn > VDD) is greater than IDD, the injection current may flow out of VDD and could result 
in external power supply going out of regulation. Ensure external VDD load will shunt current greater than maximum injection 
current. This will be the greatest risk when the MCU is not consuming power. Examples are: if no system clock is present, or 
if clock rate is very low (which would reduce overall power consumption).

8 All functional non-supply pins are internally clamped to VSS and VDD.
9 Input must be current limited to the value specified. To determine the value of the required current-limiting resistor, calculate 

resistance values for positive and negative clamp voltages, then use the larger of the two values.
10 The RESET pin does not have a clamp diode to VDD. Do not drive this pin above VDD.

Table 10. DC Characteristics (continued)

Num C Parameter Symbol Min Typical1 Max Unit
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Electrical Characteristics
Figure 5. Typical Low-Side Driver (Sink) Characteristics — Low Drive (PTxDSn = 0)

Figure 6. Typical Low-Side Driver (Sink) Characteristics — High Drive (PTxDSn = 1)

Figure 7. Typical High-Side (Source) Characteristics — Low Drive (PTxDSn = 0)
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Electrical Characteristics
Table 11.  Supply Current Characteristics

Num C Parameter Symbol VDD (V) Typical1 Max Unit
Temp
(°C)

1

P
Run supply current
FEI mode, all 
modules on

25.165 MHz

RIDD 3

66.2 100

mA
–40 to 
85°C

T 20 MHz 55.3 —

T 8 MHz 23.9 —

T 1 MHz 4.56 —

2

C
Run supply current
FEI mode, all 
modules off

25.165 MHz

RIDD 3

55.1 56

mA
–40 to 
85°C

T 20 MHz 46.6 —

T 8 MHz 19.9 —

T 1 MHz 3.92 —

3

T Run supply current
LPS=0, all modules 
off

16 kHz FBILP

RIDD 3

239 —

μA —
T

16 kHz 
FBELP

249 —

4 T

Run supply current
LPS = 1, all 
modules off, 
running from flash

16 kHz 
FBELP

RIDD 3 50 — μA —

5

C
Wait mode supply 
current
FEI mode, all 
modules off

25.165 MHz

WIDD 3

51.1 69

mA
–40 to 
85°C

T 20 MHz 42.6 —

T 8 MHz 18.8 —

T 1 3.69 —

6 T
Wait mode supply current
LPRS = 1, all mods off

WIDD 3 1 — μA —

7
P

Stop2 mode supply current 
S2I

DD
3

0.576
30 μA –40 to 

85°CC 2 16

8 P
Stop3 mode supply current S3I

DD

3
1.05

45
μA

–40 to 
85°CC 2 27

9 T
LVD adder to stop3, stop2 (LVDE = 
LVDSE = 1)

S3IDDLVD 3 120 — μA —

10 T
Voltage reference 
adder to stop3 

Low power 
mode

S3IDDLVD 3

90

— μA —Tight 
regulation 
mode

270

11 T
PRACMP adder to 
stop3 

PRG disabled
S3IDDLVD 3

13
— μA —

PRG enabled 29

12 T

LCD adder to stop3, stop2, VIREG 
enabled, 1/4 duty cycle, 4x39 
configuration for 156 segments, 
32Hz frame rate, no LCD glass 
connected

S3IDDLVD 3 1.3 — μA —

13 C
Adder to stop3 for oscillator enabled2

(ERCLKEN =1 and EREFSTEN = 1)
S3IDDOSC 3 5 μA —
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Electrical Characteristics
14 P IRTC supply current3,4,5 IDD-BAT 1.5 5 μA
–40 to 
85°C

1 Typicals are measured at 25 °C.
2 Values given under the following conditions: low range operation (RANGE = 0), low power mode (HGO = 0).
3 This is the current consumed when the IRTC is being powered by the VBAT.
4 The IRTC power source depends on the MCU configuration and VDD voltage level. Refer to reference manual for further 

information.
5 The IRTC current consumption includes the IRTC XOSC1.

Table 11.  Supply Current Characteristics (continued)

Num C Parameter Symbol VDD (V) Typical1 Max Unit
Temp
(°C)
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Electrical Characteristics
2.7 Analog Comparator (PRACMP) Electricals
 

2.8 ADC Characteristics
These specs all assume seperate VDDAD supply for ADC and isolated pad segment for ADC supplies and 
differential inputs. Spec’s should be de-rated for VREFH = Vbg condition.

Table 12. PRACMP Electrical Specifications

N C Characteristic Symbol Min Typical Max Unit

1 — Supply voltage VPWR 1.8 — 3.6 V

2 C Supply current (active) (PRG enabled) IDDACT1 — — 60 μA

3 C Supply current (active) (PRG disabled) IDDACT2 — — 40 μA

4 D
Supply current (ACMP and PRG all 
disabled)

IDDDIS — — 2 nA

5 — Analog input voltage VAIN VSS – 0.3 — VDD V

6 T Analog input offset voltage VAIO — 5 40 mV

7 T Analog comparator hysteresis VH 3.0 — 20.0 mV

8 D Analog input leakage current IALKG — — 1 nA

9 T Analog comparator initialization delay tAINIT — — 1.0 μs

10 — Programmable reference generator input1 VIn1(VDD) — VDD — V

11 T Programmable reference generator input2 VIn2(VDD25) 1.8 — 2.75 V

12 D
Programmable reference generator setup 
delay

tPRGST — 1 — μs

13 D
Programmable reference generator step 
size

Vstep –0.25 0 0.25 LSB

14 P
Programmable reference generator voltage 
range

Vprgout VIn/32 — Vin V

Table 13. 16-bit ADC Operating Conditions

Num
Charact
eristic

Conditions Symb Min Typ1 Max Unit Comment

1
Supply 
voltage

Absolute VDDA 1.8 — 3.6 V

2
Delta to VDD (VDD–VDDA)2 ΔVDDA –100 0 100 mV

3
Ground 
voltage

Delta to VSS (VSS–VSSA)2 ΔVSSA –100 0 100 mV

4
Ref 
Voltage 
High

VREFH 1.15 VDDA VDDA V
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1 All accuracy numbers assume the ADC is calibrated with VREFH = VDDAD
2 Typical values assume VDDAD = 3.0V, Temp = 25°C, fADCK = 2.0 MHz unless otherwise stated. Typical values are for reference 

only and are not tested in production.
3 1 LSB = (VREFH – VREFL)/2N

Table 15. 16-bit ADC Characteristics(VREFH = VDDAD > 2.7V, VREFL = VSSAD, FADCK < 4MHz, ADHSC=1)

Characteristic Conditions1 C Symb Min Typ2 Max Unit Comment

Total 
Unadjusted 
Error

16-bit differential mode
16-bit single-ended mode

T TUE —
—

±16
±20

+24/-24
+32/-20

LSB3 32x
Hardware 
Averaging 

(AVGE = %1
AVGS = %11)

13-bit differential mode
12-bit single-ended mode

T —
—

±1.5
±1.75

±2.0
±2.5

11-bit differential mode
10-bit single-ended mode

T —
—

±0.7
±0.8

±1.0
±1.25

9-bit differential mode
8-bit single-ended mode

T —
—

±0.5
±0.5

±1.0
±1.0

Differential 
Non-Linearity

16-bit differential mode
16-bit single-ended mode

T DNL —
—

±2.5
±2.5

±3
±3

LSB2

13-bit differential mode
12-bit single-ended mode

T —
—

±0.7
±0.7

±1
±1

11-bit differential mode
10-bit single-ended mode

T —
—

±0.5
±0.5

±0.75
±0.75

9-bit differential mode
8-bit single-ended mode

T —
—

±0.2
±0.2

±0.5
±0.5

Integral 
Non-Linearity

16-bit differential mode
16-bit single-ended mode

T INL —
—

±6.0
±10.0

±12.0
±16.0

LSB2

13-bit differential mode
12-bit single-ended mode

T —
—

±1.0
±1.0

±2.0
±2.0

11-bit differential mode
10-bit single-ended mode

T —
—

±0.5
±0.5

±1.0
±1.0

9-bit differential mode
8-bit single-ended mode

T —
—

±0.3
±0.3

±0.5
±0.5

Zero-Scale 
Error

16-bit differential mode
16-bit single-ended mode

T EZS —
—

±4.0
±4.0

+16/0
+16/-8

LSB2 VADIN = VSSAD

13-bit differential mode
12-bit single-ended mode

T —
—

±0.7
±0.7

±2.0
±2.0

11-bit differential mode
10-bit single-ended mode

T —
—

±0.4
±0.4

±1.0
±1.0

9-bit differential mode
8-bit single-ended mode

T —
—

±0.2
±0.2

±0.5
±0.5
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2.13 VREF Characteristics

2.14 SPI Characteristics
Table 22 and Figure 19 through Figure 22 describe the timing requirements for the SPI system.

Table 21. VREF Electrical Specifications

Num C Characteristic Symbol Min Typical Max Unit

1 — Supply voltage VDDAD 1.80 — 3.60 V

2 — Operating temperature range Top –40 — 105 °C

3 D Load capability Iload — — 10 mA

4 C
P

Voltage reference output
untrimmed

factory trimmed
VREFO 1.070

1.04
—

1.150
1.202
1.17

V
V

5 D
Load regulation

mode = 10, Iload = 1 mA
20 — 100 μV/mA

6 T

Line regulation (power supply 
rejection)

DC
AC

±0.1 from room temp voltage
–60

mV
dB

7 T Bandgap only (mode = 00) IBG — 72 — μA

8 C Low power mode (mode = 01) ILP — 90 125 μA

9 T Tight regulation mode (mode =10) ITR — 0.27 — mA
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Table 22. SPI Electrical Characteristic1,2

1 The performance of SPI2 depends on the configuration of power supply of the LCD pins. When the LCD pins 
are configured with full complementary drive enabled (FCDEN = 1, VSUPPLY = 11 and RVEN = 0), and VLL3 
is driven with external VDD, the SPI2 can operate at the max performance as the above table. When the internal 
LCD charge pump is used to power the LCD pins, the SPI2 is configured with open-drain outputs. Its 
performance depends on the value of the external pullup resistor implemented, and the max operating 
frequency must be limited to 1 MHz.

2 SPI3 has open-drain outputs and its performance depends on the value of the external pullup resistor 
implemented.

Num3

3 Refer to Figure 19 through Figure 22.

C Characteristic4 Symbol Min Max Unit

1 D
Operating frequency

Master
Slave

fop
fBus/2048

0
fBus/2
fBus/4

Hz

2 D
SPSCK period

Master
Slave

tSPSCK
2
4

2048
—

tcyc

3 D
Enable lead time

Master
Slave

tLead
1/2
—

—
—

tSPSCK
tcyc

4 D
Enable lag time

Master
Slave

tLag
1/2
—

—
—

tSPSCK
tcyc

5 D
Clock (SPSCK) high or low time 

Master
Slave

tWSPSCK tcyc – 30
1024 tcyc

—
ns

6 D
Data setup time (inputs)

Master
Slave

tSI
15
15

—
—

ns

7 D
Data hold time (inputs)

Master
Slave

tHI
0

25
—
—

ns

8 D Slave access time5 ta — 1 tcyc

9 D Slave MISO disable time6 tdis — 1 tcyc

10 D
Data valid (after SPSCK edge)

Master
Slave

tv
—
—

25
25

ns

11 D
Data hold time (outputs)

Master
Slave

tHO
0
0

—
—

ns

12 D
Rise time

Input
Output

tRI
tRO

—
—

tcyc – 25
—25

ns

13 D
Fall time

Input
Output

tFI
tFO

—
—

tcyc – 25
—25

ns
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Figure 21. SPI Slave Timing (CPHA = 0)

Figure 22. SPI Slave Timing (CPHA = 1)

2.15 Flash Specifications
This section provides details about program/erase times and program-erase endurance for the flash 
memory. 

Program and erase operations do not require any special power sources other than the normal VDD supply. 
For more detailed information about program/erase operations, see the Memory section of the 
MCF51EM256 Series ColdFire Microcontroller Reference Manual.
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2.16 EMC Performance
Electromagnetic compatibility (EMC) performance is highly dependant on the environment in which the 
MCU resides. Board design and layout, circuit topology choices, location and characteristics of external 
components as well as MCU software operation all play a significant role in EMC performance. The 
system designer should consult Freescale applications notes such as AN2321, AN1050, AN1263, 
AN2764, and AN1259 for advice and guidance specifically targeted at optimizing EMC performance.

2.16.1 Radiated Emissions
Microcontroller radiated RF emissions are measured from 150 kHz to 1 GHz using the TEM/GTEM Cell 
method in accordance with the IEC 61967-2 and SAE J1752/3 standards. The measurement is performed 
with the microcontroller installed on a custom EMC evaluation board while running specialized EMC test 
software. The radiated emissions from the microcontroller are measured in a TEM cell in two package 
orientations (North and East). For more detailed information concerning the evaluation results, conditions 
and setup, please refer to the EMC Evaluation Report for this device. 

Table 23. Flash Characteristics

N C Characteristic Symbol Min Typical Max Unit

1 D Supply voltage for program/erase
–40 °C to 85 °C Vprog/erase 1.8 3.6 V

2 D Supply voltage for read operation VRead 1.8 3.6 V

3 D Internal FCLK frequency1

1 The frequency of this clock is controlled by a software setting.

fFCLK 150 200 kHz

4 D Internal FCLK period (1/fFCLK) tFcyc 5 6.67 μs

5 P Longword program time (random location)2 tprog 9 tFcyc

6 P Longword program time (burst mode)2 tBurst 4 tFcyc

7 P Page erase time2

2 These values are hardware state machine controlled. User code does not need to count cycles. This information supplied for 
calculating approximate time to program and erase.

tPage 4000 tFcyc

8 P Mass erase time2 tMass 20,000 tFcyc

9 Longword program current3

3 The program and erase currents are additional to the standard run IDD. These values are measured at room temperatures with 
VDD = 3.0 V, bus frequency = 4.0 MHz.

RIDDBP — 9.7 — mA

10 Page erase current3 RIDDPE — 7.6 — mA

11 C
Program/erase endurance4

TL to TH = –40 °C to 85 °C
T = 25 °C

4 Typical endurance for flash was evaluated for this product family on the HC9S12Dx64. For additional information on how 
Freescale defines typical endurance, please refer to Engineering Bulletin EB619, Typical Endurance for Nonvolatile Memory.

10,000
—

—
100,000

—
—

cycles

12 C Data retention5

5 Typical data retention values are based on intrinsic capability of the technology measured at high temperature and de-rated 
to 25°C using the Arrhenius equation. For additional information on how Freescale defines typical data retention, please refer 
to Engineering Bulletin EB618, Typical Data Retention for Nonvolatile Memory.

tD_ret 15 100 — years
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Mechanical Outline Drawings
3 Mechanical Outline Drawings

3.1 80-pin LQFP Package
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