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Features

Features

The following table provides a cross-comparison of the features of the MCF51MM256/128 according to

package.
Table 1. MCF51MM256/128 Features by MCU and Package
Feature MCF51MM256 MCF51MM128
FLASH Size (bytes) 262144 131072
RAM Size (bytes) 32K 32K
Pin Quantity 104 100 81 80 81 80
Programmable Analog Comparator (PRACMP) yes yes yes yes yes yes
Debug Module (DBG) yes yes yes yes yes yes
Multipurpose Clock Generator (MCG) yes yes yes yes yes yes
Inter-Integrated Communication (lIC) yes yes yes yes yes yes
Interrupt Request Pin (IRQ) yes yes yes yes yes yes
Keyboard Interrupt (KBI) 16 16 16 16 16 16
Digital General Purpose 1/0" 69 65 48 47 48 47
Dedicated Analog Input Pins 14 14 14 14 14 14
Power and Ground Pins 8 8 8 8 8 8
Time Of Day (TOD) yes yes yes yes yes yes
Serial Communications (SCI1) yes yes yes yes yes yes
Serial Communications (SCI2) yes yes yes yes yes yes
Serial Peripheral Interface (SPI1(FIFO)) yes yes yes yes yes yes
Serial Peripheral Interface(SPI12) yes yes yes yes yes yes
Carrier Modulator Timer Pin (IRO) yes yes yes yes yes yes
TPM Input Clock Pin (TPMCLK) yes yes yes yes yes yes
TPM1 Channels 4 4 4 4 4 4
TPM2 Channels 4 4 4 4 4 4
XOSCH yes yes yes yes yes yes
X0SC2 yes yes yes yes yes yes
USB On-the-Go yes yes yes yes yes yes
Mini-FlexBus yes yes DATA? | DATA? | DATA? | DATA?
Rapid GPIO 16 16 9 9 9 9
MEASUREMENT ENGINE
Programmable Delay Block (PDB) yes yes yes yes yes yes
16-Bit SAR ADC Differential Channels® 4 4 4 4 4 4
16-Bit SAR ADC Single-Ended Channels 8 8 8 8 8 8
DAC Quput Pin (DACO) yes yes yes yes yes yes
Voltage Reference Output Pin (VREFO) yes yes yes yes yes yes
General Purpose Operational Amplifier (OPAMP) yes yes yes yes yes yes
Trans-Impedance Amplifier (TRIAMP) yes yes yes yes yes yes

' Port I/O count does not include BLMS, BKGD and IRQ. BLMS and BKGD are Output only, IRQ is input only.
2 The 80/81 pin packages contain the Mini-FlexBus data pins to support an 8-bit data bus interface to external peripherals.
8 Each differential channel is comprised of 2 pin inputs.
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Table 2. MCF51MM256/128 Functional Units (continued)

Unit Function

SCI1, SCI2 (Serial Communications Serial communications UARTSs capable of supporting RS-232 and LIN
Interfaces) protocols.

SIM (system integration unit)

SPI1 (FIFO), SPI2 (Serial Peripheral SPI1 and SPI2 provide standard master/slave capability. SPI contains a
Interfaces) FIFO buffer in order to increase the throughput for this peripheral.

Timer/PWM module can be used for a variety of generic timer

TPM1, TPM2 (Timer/PWM Module) operations as well as pulse-width modulation.

VREG (Voltage Regulator) Controls power management across the device.

These devices incorporate redundant crystal oscillators. One is
XOSC1 and XOSC2 (Crystal Oscillators) |intended primarily for use by the TOD, and the other by the CPU and
other peripherals.

MCF51MM256/128, Rev. 5
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Pinouts and Pin Assignments

2.4

80-Pin LQFP

The following figure shows the 80-pin LQFP pinout configuration.

1 PTE4/CMPP3/TPMCLK/IRQ

[ 1 PTE3/KBI2P6/FB_AD8

[ 1 PTE2/KBI2P5/RGPIOP14/FB_AD7

[ 1 PTE1/KBI2P4/RGPIOP13/FB_AD6

[ 1 PTEO/KBI2P3/FB_ALE/FB_CS1

[ 1 PTD7/USB_PULLUP(D+)/RX1

[ 1 PTD6/USB_ALTCLK/TX1

[ 1 PTD5/SCL/RGPIOP11/TPM1CH3

1 PTD4/SDA/RGPIOP10/TPM1CH2

[ 1 PTD3/USB_PULLUP(D+)/RGPIOP9/TPM1CH1
1 PTD2/USB_ALTCLK/RGPIOP8/TPM1CHO
[ PTD1/CMPP2/RESET

1 PTDO/BKGD/MS

[ 1 PTC7/KBI2P2/CLKOUT/ADP11

1 PTC6/KBI2P1/PRACMPO/ADP10

[ 1 PTC5/KBI2P0/CMPP1/ADP9

[ 1 PTC4/KBI1P7/CMPPO/ADP8

[ PTC3/KBI1P6/SS2/ADP7

1 PTC2/KBI1P5/SPSCK2/ADP6

1 PTC1/MISO2/FB_D0/FB_AD1
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Figure 5. 80-Pin LQFP
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Pinouts and Pin Assignments

Table 3. Package Pin Assignments (continued)

Package
g o é a Default Alternate Alternate | Alternate . .
g § E Lg._ Function 1 2 3 Composite Pin Name
A8 | 88| — | — | FB_AD12 — — — FB_AD12
A7 | 89 | A8 | 69 PTF3 SCL FB_D5 FB_AD11 PTF3/SCL/FB_D5/FB_AD11
A6 | 90 | A7 | 70 PTF4 SDA FB_D4 FB_AD10 PTF4/SDA/FB_D4/FB_AD10
B5 | 91 | B5 | 71 PTF5 KBI2P7 FB_D3 FB_AD9 PTF5/KBI2P7/FB_D3/FB_AD9
A5 | 92 | A6 | 72 | VUSBS3 — — — VUSB33
A4 | 93 | B4 | 73 | USB_DM — — — USB_DM
A3 | 94 | A4 | 74 | USB_DP — — — USB_DP
B4 | 95 | A5 | 75 VBUS — — — VBUS
H4 | 96 | F6 | 76 VSS1 — — — VSS1
D4 | 97 | E6 | 77 VDD1 — — — VDD1
Al | 98 | A3 | 78 PTF6 MOSIH — — PTF6/MOSI1
A2 | 99 | B1 79 PTF7 MISO1 — — PTF7/MISO1
B1 |100| A2 | 80 PTGO SPSCK1 — — PTG0/SPSCK1
Fa | —| A |—| PTG USB_ - — PTG1/USB_SESSEND
SESSEND -
Ca | —| —|—| Praa | USBDM- — — PTG2/USB_DM_DOWN
B3 | — | — | — | PTG3 e — — PTG3/USB_DP_DOWN
c2|—| — | — PTG4 USB_SESSVLD — — PTG4/USB_SESSVLD
MCF51MM256/128, Rev. 5
14 Freescale Semiconductor




Electrical Characteristics

3 Electrical Characteristics

This section contains electrical specification tables and reference timing diagrams for the
MCF51MM256/128 microcontroller, including detailed information on power considerations, DC/AC
electrical characteristics, and AC timing specifications.

The electrical specifications are preliminary and are from previous designs or design simulations. These
specifications may not be fully tested or guaranteed at this early stage of the product life cycle. These
specifications will, however, be met for production silicon. Finalized specifications will be published after
complete characterization and device qualifications have been completed.

NOTE

The parameters specified in this data sheet supersede any values found in the module
specifications.

3.1 Parameter Classification

The electrical parameters shown in this supplement are guaranteed by various methods. To give the
customer a better understanding, the following classification is used and the parameters are tagged
accordingly in the tables where appropriate:

Table 4. Parameter Classifications

P Those parameters are guaranteed during production testing on each individual device.

Those parameters are achieved by the design characterization by measuring a statistically relevant
sample size across process variations.

Those parameters are achieved by design characterization on a small sample size from typical devices

T under typical conditions unless otherwise noted. All values shown in the typical column are within this
category.
D Those parameters are derived mainly from simulations.
NOTE

The classification is shown in the column labeled “C” in the parameter tables where
appropriate.

MCF51MM256/128, Rev. 5
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Electrical Characteristics

3.3 Thermal Characteristics

This section provides information about operating temperature range, power dissipation, and package
thermal resistance. Power dissipation on 1/0 pins is usually small compared to the power dissipation in
on-chip logic and it is user-determined rather than being controlled by the MCU design. In order to take
P/o into account in power calculations, determine the difference between actual pin voltage and Vgg or
Vpp and multiply by the pin current for each 1/O pin. Except in cases of unusually high pin current (heavy
loads), the difference between pin voltage and Vgg or Vpp will be very small.

Table 6. Thermal Characteristics

# Symbol Rating Value Unit
1 Ta Operating temperature range (packaged): °C
MCF51MM256 —40 to 105
MCF51MM128 —40 to 105
2 Tymax Maximum junction temperature 135 °C
3 0Ja Thermal resistance'?34 Single-layer board — 1s °C/W
104-pin MBGA 67
100-pin LQFP 53
81-pin MBGA 67
80-pin LQFP 53
4 0Ja Thermal resistance’ % 3 4 Four-layer board — 2s2p °C/W
104-pin MBGA 39
100-pin LQFP 41
81-pin MBGA 39
80-pin LQFP 39

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 theboard, and board themal resistance.
2 Junction to Ambient Natural Convection

3 1s— Single layer board, one signal layer

2s2p — Four layer board, 2 signal and 2 power layers

The average chip-junction temperature (T;) in °C can be obtained from:
TJ=TA+(PD><9JA) Eqnl

where:

Ta = Ambient temperature, °C

0, = Package thermal resistance, junction-to-ambient, °C/W

Pb = Pint+ Piio

Pint = Ipp % Vpp. Watts — chip internal power

P10 = Power dissipation on input and output pins — user determined

MCF51MM256/128, Rev. 5
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Electrical Characteristics

For most applications, P|,q << Pj,: and can be neglected. An approximate relationship between P and T,
(if Pyj0 is neglected) is:

PD=K+(TJ+273°C) Eqn2

Solving Equation 1 and Equation 2 for K gives:

K =Pp x (Tp + 273°C) + 0, x (Pp)? Eqgn. 3

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

3.4 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
applicable device specification at room temperature followed by hot temperature, unless specified
otherwise in the device specification.

Table 7. ESD and Latch-up Test Conditions

Model Description Symbol Value Unit
Series Resistance R1 1500 Q
Human Body Storage Capacitance C 100 pF
Number of Pulse per pin — 3 —
Series Resistance R1 0 Q
Machine Storage Capacitance C 200 pF
Number of Pulse per pin — 3 —
Minimum input voltage limit — -2.5 \Y
Latch-up
Maximum input voltage limit — 7.5 \Y

Table 8. ESD and Latch-Up Protection Characteristics

# Rating Symbol Min Max Unit C
1 | Human Body Model (HBM) VueMm +2000 — \
2 | Machine Model (MM) VM +200 — \

MCF51MM256/128, Rev. 5
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Table 9. DC Characteristics (continued)

Num | Symbol Characteristic Condition Min Typ1 Max Unit C
7 VL [Input low voltage all digital inputs
Vpp > 2.7V — _ | 0dx oy | op
Vop
VDD >1.8 \ _— —_— 0-30 V C
Vop
8 VhyS Input hysteresis  all digital inputs — 0.06 x Vpp — — mV C
all input only
9 | mn, [nputleakage pins| V|, = Vp or Vas — — 05 WA | P
current X
(Per pin)
. all digital
Hi-Z (off-state) . _ i
10 oz leakage current3 |nput/0utput Vih=Vppor Vsg 0.003 0.5 pA P
(per pin)
11 | Rpy |Pull-up resistors 2 digital inputs, — 175 — | 525 | ko | P
PU P when enabled : :
Internal
12 | Rpp |pull-down — 17.5 — 52.5 kQ P
resistors®
DC injection . S
13 lic current 5 6 7 Single pin limit
Vss. VN> Vpp|  —0.2 ‘ — ‘ 0.2 ’ mA ‘ D
Total MCU limit, includes sum of all stressed pins
VSS > VlN > VDD -5 —_— 5 mA D
14 Ci, |Input Capacitance, all pins — — — 8 pF C
15 | Vgam |RAM retention voltage — — 0.6 1.0 \ Cc
16 | Vpor |POR re-arm voltage® — 0.9 1.4 1.79 \" C
17 tpor |POR re-arm time — 10 — — us D
Low-voltage
detection .
18 VLVDHQ threshold — VDD falllng
high range
— 2.11 | 2.16 ‘ 2.22 | Vv | P
Vpp rising
— 2.16 ‘ 2.21 ‘ 227 ’ Vv ’ P
Low-voltage
detection .
19 VLVDL threshold — VDD falllng
low range®
— 1.80 | 1.82 ‘ 1.91 | v | P
Vpp rising
— 1.86 ‘ 1.90 ‘ 1.99 ‘ Vv ‘ P

MCF51MM256/128, Rev. 5
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Table 10. Supply Current Characteristics (continued)

Bus 1 . Temp
Symbol Parameter Freq Vpp (V) Typ Max Unit C) C
Waitmode e e all modules OFF3
WIipp  |supply
current
25.165 —40 to
MHz 3 16.5 — mA 105 C
-40 to
20 MHz 3 10.3 — mA 105 T
—-40 to
8 MHz 3 6.6 — mA 105 T
—40 to
1 MHz 3 1.7 — mA 105 T
Low-Power
Wait mode
LPWI
oo supply
current
—40 to
16 KHz 3 28 62 pA 105 T
Stop2 mode
S2lpp  |supply
current*
N/A 3 0410 | 1.00 | pA ‘420;0 P
N/A 3 3.7 10 pA 70 C
N/A 3 10 20 pA 85 C
N/A 3 21 31.5 KA 105 P
N/A 2 0410 | 0.640 | pA _4205t° c
N/A 2 3.4 9 HA 70 C
N/A 2 9.5 18 pA 85 C
N/A 2 20 30 HA 105 C

MCF51MM256/128, Rev. 5
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Electrical Characteristics

Table 15. 16-Bit ADC Operating Conditions (continued)

# Symb | Characteristic Conditions Min Typ1 Max Unit (o Comment
5 VREFL Ref Voltage Low VSSA VSSA VSSA \
6 VAD|N Input Voltage VREFL —_— VREFH \ D
Input 16-bit modes 8 10
7| Caoi Capacitance 8/10/12-bit modes o 4 5 pF T
8 Rapin |Input Resistance — 2 5 kQ T
External to
9 R Analog Source MCU
AS  |Resistance Assumes
ADLSMP=0
16-bit mode
fADCK > 8 MHz - - 0.5 kQ T
4 MHz < fADCK <8 _ _
MHz 1 kQ T
fADCK <4 MHz —_— —_— 2 kQ T
13/12-bit mode
fADCK > 8 MHz - - 1 kQ T
4 MHz < fADCK <8 _ _
MHz 2 kQ T
fADCK <4 MHz —_ —_— 5 kQ T
11/10-bit mode
fADCK > 8 MHz - - 2 kQ T
4 MHz < fADCK <8 _ -
MHz 5 kQ T
fADCK <4 MHz —_— —_— 10 kQ T
9/8-bit mode
fADCK >8 MHz - - 5 ke T
fADCK < 8 MHz — —_— 10 kQ T
10 f ADC Conversion Clock
ADCK | Frequency
ADLPC=0, ADHSC=1 10 . 8.0 MHz D
ADLPC=0, ADHSC=0
1.0 — 5.0 MHz D
ADLPC=1, ADHSC=0
1.0 — 2.5 MHz D

1 Typical values assume Vpppa = 3.0 V, Temp = 25 °C, fapck=1.0 MHz unless otherwise stated. Typical values are for reference only
and are not tested in production.
2 DC potential difference.

MCF51MM256/128, Rev. 5

30 Freescale Semiconductor



Electrical Characteristics

Table 16. 16-Bit SAR ADC Characteristics full operating range

(VREFH = Vppa > 1.8, VREFL = Vgga < 8 MHz, —40 to 85 OC)

Characteristic Conditions’ Symb | Min Typ? Max Unit | C | Comment
ADLPC=1, ADHSC=0 — 215 —
Supply Current | ADLPC=0, ADHSC=0 — 470 — ADI:(S)MP
I A T -
ADLPC=0, ADHSC=1 e R T — 3 ADCO=1
Supply Current | Stop, Reset, Module Off IbpaD — 0.01 — pA T
ADLPC=1, ADHSC=0 — 2.4 —
ADC
Asynchronous | ADLPC=0, ADHSC=0 — 5.2 — c t :
Clock Source f MHz ADACK =
ADLPC=0, ADHSC=1 ADACK | 6.2 — 1/fabAck
Sample Time See Reference Manual for sample times
C.onversmn See Reference Manual for conversion times
Time
32x
Hardware
Total T . Averaging
, 16-bit differential mode — 16 +48/ -40 3 h
Unadjusted 16-bit single-ended mode | ' UE — 20 | 456/—28 | WSBT | T | (AVGE=
Error Y01
AVGS =
%11)
183-bit differential mode — +1.5 +3.0 T
12-bit single-ended mode — +1.75 +3.5
11-bit differential mode — +0.7 +1.5 T
10-bit single-ended mode — +0.8 +1.5
9-bit differential mode — +0.5 +1.0 T
8-bit single-ended mode — +0.5 +1.0
Differential 16-bit differential mode — +2.5 +5/-3 P
Non-Linearity 16-bit single-ended mode DNL — 2.5 +5/-3 LSB T
183-bit differential mode — +0.7 T
12-bit single-ended mode — +0.7 +
11-bit differential mode — +0.5 +0.75 T
10-bit single-ended mode — +0.5 +0.75
9-bit differential mode — +0.2 +0.5 T
8-bit single-ended mode — +0.2 +0.5

MCF51MM256/128, Rev. 5
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Table 16. 16-Bit SAR ADC Characteristics full operating range
(VREFH = VDDA’ > 1.8, VREFL = VSSA <8 MHZ, -40 to 85 OC) (continued)

# | Characteristic Conditions’ Symb Min Typ? Max Unit C Comment
16-bit differential mode
14 C Fo-
Total Harmonic | AV9=32 — -91.5 -74.3 in =
Distortion THD dB I:sample/‘I 0
16-bit single-ended mode D 0
Avg=32 — -85.5 —
15 . 16-bit differential mode c
Spurious Free | Avg=32 750 | 922 — Fin =
Dynamic SFDR dB Fsample/10
Range 16-bit single-ended mode D 0
Avg=32 — 86.2 —
ln =
leakage
Input Leakage current
16 E P 9 all modes EL Iin * Ras mV D (refer to
rror
DC
characteri
stics)
17 Temp Sensor —40°C — 25°C T 1.646 - mV/x
m C
Slope C
25°C - 125°C — 1.769 —
1g | Temp Sensor | Viemp2 | _ 718.2 — mV c
Voltage 5

" All accuracy numbers assume the ADC is calibrated with Vrern=VDDA

2 Typical values assume Vppa = 3.0V, Temp = 25°C, fapck=2.0MHz unless otherwise stated. Typical values are for reference
only and are not tested in production.

® 1LSB = (Vrern — VRer)/2"

MCF51MM256/128, Rev. 5
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3.10 MCG and External Oscillator (XOSC) Characteristics

Electrical Characteristics

Table 18. MCG (Temperature Range = —40 to 105°C Ambient)

fint_t

# Rating Symbol Min | Typical Max Unit
1 |Internal reference startup time tirefst — 55 100 us
factory trimmed at
o |Average internal reference VDD=3.0 V and f. — 31.25 — K
frequency temp=25°C Int_ft z
user trimmed 31.25 — 39.0625
Low range 16 - 20
DCO output frequency range —  (DRS=00)
3 |, - faco_t MHz
trimmed Mid range - 3 . 40
(DRS=01)
High range’
(DRS=10) 40 60
Resolution of trimmed DCO with FTRIM — +0.1 +0.2
4 |output frequency at fixed voltage ) Afgeo_res_t Yof4co
and temperature without FTRIM — +0.2 +0.4
o . over voltage and . +1.0 +2
Total deviation of trimmed DCO  temperature
5 |output frequency over voltage and over fixed voltage Afgco_t Yofco
temperature and temp range — +0.5 +1
of 0 —70°C
Acquisition time FLL? ti_acquire — — 1
6 3 ms
PLL toll_acquire — - 1
Long term Jitter of DCO output clock (averaged over
7 X ; 4 P ( g Cuitter — 0.02 0.2 Y%f4co
2mS interval)
VCO operating frequency fuco 7.0 — 55.0 MHz
PLL reference frequency range fp||_ref 1.0 — 2.0 MHz
Jitter of PLL output clock for
10 Long term piljitter_625 | _ 4 — %f
measured over 625ns ° g ns 0.566 ol
Entry® Diock +1.49 — +2.98
11 |Lock frequency tolerance — %
Exit Duni +4.47 — +5.97
t .
FLL tfll_lock _ _ fII_acq:lre+
1075(1/Yint_t)
12 |Lock time t i S
pll_acquire+
PLL toll_lock — —  |1o75(1/pil_re
f)
Loss of external clock minimum frequency - RANGE =
0 (3/5) x
13 fioc_tow f — — kHz
- int_t
Loss of external clock minimum frequency - RANGE =
1 (16/5) x
14 roc_high —_ —_— kHz

" This should not exceed the maximum CPU frequency for this device which is 50.33 MHz.

MCF51MM256/128, Rev. 5
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3.12 AC Characteristics

This section describes ac timing characteristics for each peripheral system.

3.12.1 Control Timing
Table 21. Control Timing

# Symbol Parameter Min Typical1 Max Cc Unit
1 fBus Bus frequency (tg,c = 1/fgys) MHz
Vpp=1.8V dc — 10 D
D
Vpp>21V dc — 20
VDD >24V dc —_— 25.165 D
Internal low-power oscillator
2 tLpo period 700 1000 1300 P us
External reset pulse width?
3 t 100 — — D ns
extrst (tcyc =1/ fSelf_reset)
4 trstdrv Reset low drive 66 X teye — — D ns
Active background debug . .
5 tussu mode latch setup time 500 D ns
Active background debug
6 tmsH mode latch hold time 100 D ns
IRQ pulse width
A P Asynchronous path? 100 . . D ns
ILIH,AHIL 1o Synchronous path® 1.5 X tye
KBIPx pulse width
8 |, +  Asynchronous path? 100 . . D ns
ILIH,BHIL |« Synchronous path® 1.5 X toye

MCF51MM256/128, Rev. 5
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3.12.2 TPM Timing

Synchronizer circuits determine the shortest input pulses that can be recognized or the fastest clock that
can be used as the optional external source to the timer counter. These synchronizers operate from the

current bus rate clock.

Table 22. TPM Input Timing

# Cc Function Symbol Min Max Unit
1 — External clock frequency frpMext dc faus/4 | MHz
2 — External clock period trPMext 4 — teye
3 D External clock high time teikn 1.5 — teye
4 D External clock low time toiki 1.5 — teye
5 D Input capture pulse width ticpw 1.5 — teye

-« pMext ————————»

< Likh —»

TPMxCLK /

teiki

Figure 13. Timer External Clock
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~e—Licpw —]

7
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Figure 14. Timer Input Capture Pulse
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3.14 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 Vpp supply.
For more detailed information about program/erase operations, see the Memory chapter in the Reference
Manual for this device (MCF51MM256RM).

Table 24. Flash Characteristics

# Characteristic Symbol Min Typical Max Unit C

1 Supply voltage for program/erase . D
—40°C to 105°C Vproglerase 1.8 3.6 Vv

2  |Supply voltage for read operation VRead 1.8 — 3.6 \ D

3 |Internal FCLK frequency’ froLk 150 — 200 kHz D

4 Internal FCLK period (1/FCLK) treye 5 — 6.67 us D

5 |Byte program time (random location)? torog 9 treye P

6 |Byte program time (burst mode)? tBurst 4 treye P

7  |Page erase time? tpage 4000 troye P

8 |Mass erase time? tmass 20,000 troye P
Program/erase endurance®

9 T, to Ty =—-40°C to + 105°C 10,000 — — cycles C

T=25°C — 100,000 —
10 |Data retention* tp_ret 15 100 — years C

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

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.

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.

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.
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3.15 USB Electricals

The USB electricals for the USB On-the-Go module conform to the standards documented by the
Universal Serial Bus Implementers Forum. For the most up-to-date standards, visit http://www.usb.org.

If the Freescale USB On-the-Go implementation has electrical characteristics that deviate from the
standard or require additional information, this space would be used to communicate that information.

Table 25. Internal USB 3.3 V Voltage Regulator Characteristics

# Characteristic Symbol Min Typ Max Unit

1 Regulator operating voltage Vregin 3.9 — 55 \

2 | VREG output Vregout 3 3.3 3.75 \
Vysgas input with internal VREG '

3 disabled Vusb33in 3 3.3 3.6 \

4 | VREG Quiescent Current lvra — 0.5 — mA
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Revision History

5 Revision History
This section lists major changes between versions of the MCF51MM256 Data Sheet.

Table 32. Revision History

Revision Date Description
0 March/April 2009 |Initial Draft
* Revised to follow standard template.
1 July 2009 ¢ Removed extraneous headings from the TOC.
¢ Corrected units for Monotonocity to be blank in for the DAC specification.
¢ Updated ADC characteristic tables to include 16-Bit SAR in headings.
> July 2009 ¢ Changed MCG (XOSC) Electricals Table - Row 2, Average Internal Reference
Frequency typical value from 32.768 to 31.25.
* Updated Thermal Characteristics table. Reinserted the 81 and 104 MapBGA devices.
* Revised the ESD and Latch-Up Protection Characteristic description to read:
Latch-up Current at Ta = 125°C.
¢ Changed Table 9. DC Characteristics rows 2 and 4, to 1.8 V, ILoad = -600 mA
conditions to 1.8 V, ILoad = 600uA respectively.
» Corrected the 16-bit SAR ADC Operating Condition table Ref Voltage High Min value
to be 1.13 instead of 1.15.
. ¢ Updated the ADC electricals.
3 April 2010 * Inserted the Mini-FlexBus Timing Specifications.
* Added a Temp Drift parameter to the VREF Electrical Specifications.
* Removed the S08 Naming Convention diagram.
¢ Updated the Orderable Part Number Summary to include the Freescale Part Number
suffixes.
¢ Completed the Package Description table values.
* Changed the 80LQFP package drawing from 98ARL10530D to 98ASS23174W.
* Updated electrical characteristic data.
4 October 2010 | * Upd_ated with the latest characteristic data. Added several figures. Added the ADC
Typical Operation table.
In “Supply current characteristics” table,
* For S3lpp, the maximum value for the first row at 1pA is changed to 1.3 pA and the
5 July 2012 typical value 0.65 pA is changed to 0.75pA.
¢ For parameter 3, changed “LPS” to “LPR”, “FBILP” to "FBI" and “FBELP” to “FBE”.
* For parameter 4, changed “LPS” to “LPR”, and “FBELP” to “BLPE” in both instances.
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