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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
Flobussttj Ff)lssrr; eudpdate Yes
Pin quantity 100 80 100 80
PRACMP1 inputs 5 3 5 3
PRACMP2 inputs 5
ADC modules 4 4
ADg1 grl:;eergr}tlal 4 5 4 5
ADCCiggLee'f;“ded 16 12 16 12
DBG Yes
ICS Yes
IIC Yes
IRQ Yes
IRTC Yes
VREF Yes
LCD drivers 44 37 44 37
Rapid GPIO? 16 16 16 16
Port 1/08 47 40 47 40
Keyboard interface 1 8
Keyboard interface 2 8
SCH Yes
SCI2 Yes
SCI3 Yes
SPI1 (FIFO) Yes
SPI2 (standard) Yes
SPI3 (standard) Yes No Yes No
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MCF51EM256 Series Configurations

Table 1. MCF51EM256 Series Features by MCU and Package (continued)

Feature MCF51EM256 MCF51EM128
MTIM1 (8-bit) Yes
MTIM2 (8-bit) Yes
MTIM3 (16-it) Yes
TPM channels 2
PDB Yes
X0SsC14 Yes
X0SsCc2° Yes

Each differential channel is comprised of 2 pin inputs

RGPIO is muxed with standard Port 1/0

Port 1/0 count does not include the ouput only PTC2/BKGD/MS.
IRTC crystal input and possible crystal input to the ICS module
Main external crystal input for the ICS module

a W N =

1.2 Block Diagram

Figure 1 shows the connections between the MCF51EM256 series pins and modules.
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MCF51EM256 Series Configurations

1.3 Features
Table 2 describes the functional units of the MCF51EM256 series.

Table 2. MCF51EM256 Series Functional Units

Unit Function

ADC (analog-to-digital converter) Measures analog voltages at up to 16 bits of resolution. Each ADC has
up to four differential and 24 single-ended inputs.

BDM (background debug module) Provides single pin debugging interface (part of the V1 ColdFire core)

CF1 CORE (V1 ColdFire core) with MAC | Executes programs, handles interrupts and containes

unit multiply-accumulate hardware (MAC).

PRACMP1, PRACMP2 (comparators) Analog comparators for comparing external analog signals against
each other, or a variety of reference levels.

COP (computer operating poperly) Software watchdog

IRQ (interrupt request) Single pin high priority interrupt (part of the V1 ColdFire core)

CRC (cyclic Redundancy Check) High-speed CRC calculation

DBG (debug) Provides debugging and emulation capabilities (part of the V1 ColdFire
core)

FLASH (flash memory) Provides storage for program code, constants and variables

IIC (inter-integrated circuits) Supports standard 1IC communications protocol and SMBus

INTC (interrupt controller) Controls and prioritizes all device interrupts

KBI1 & KBI2 Keyboard Interfaces 1 and 2

LCD Liquid crystal display driver

LVD (low voltage detect) Provides an interrupt to the CF1CORE in the event that the supply

voltage drops below a critical value. The LVD can also be programmed
to reset the device upon a low voltage event

ICS (internal clock source) Provides clocking options for the device, including a three
frequency-locked loops (FLLs) for multiplying slower reference clock
sources

IRTC (independent real-time clock) The independent real time clock provides an independent time-base
with optional interrupt, battery backup and tamper protection

VREF (voltage reference) The voltage reference output is available for both on and off-chip use

MTIM1, MTIM2 (modulo timers) 8-bit modulo timers with configurable clock inputs and interrupt

generation on overflow

MTIM3 (modulo timer) 16-bit modulo timer with configurable clock inputs and interrupt
generation on overflow

PDB (programmable delay block) This timer is optimized for scheduling ADC conversions

RAM (random-access memory) Provides stack and variable storage

RGPIO (rapid general-purpose Allows for I/0 port access at CPU clock speeds and is used to

input/output) implement GPIO functionality for PTA and PTB.
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MCF51EM256 Series Configurations

Table 2. MCF51EM256 Series Functional Units (continued)

Unit Function

SCI1, SCI2, SCI3(serial communications | Serial communications UARTSs capable of supporting RS-232 and LIN
interfaces) protocols

SIM (system integration unit)

SPI1 (FIFO), SPI2, SPI3 (serial peripheral | SPI1 has full-complementary drive outputs. SPI2 may be configured
interfaces) with full-complementary drive output via LCD control registers. SPI3

has open drain outputs on SCLK and (MISO or MOSI). These coupled
with off-chip pull-up resistors, allow interface to an external 5 V SPI.

TPM (Timer/PWM Module) Timer/PWM module can be used for a variety of generic timer

operations as well as pulse-width modulation

VREG (voltage regulator) Controls power management across the device

XOSC1 and XOSC2 (crystal oscillators) | These devices incorporate redundant crystal oscillators in separate

power domains.One is intended primarily for use by the IRTC, and the
other by the CPU and other peripherals.

1.3.1

Feature List

e 32-bit ColdFire V1 central processor unit (CPU)

Up to 50.33 MHz ColdFire CPU from 3.6 Vt0 2.5V and 20 MHz CPU at 3.6 VV t0 1.8 V across
temperature range of —-40 °C to 85 °C

ColdFire instruction set revision C (ISA_C) plus MAC

32-bit multiply and accumulate (MAC) optimized for 16x16+32 operations; supports signed or
unsigned integer or signed fractional inputs

*  On-chip memory

MCF51EM256/128 series support two independent flash arrays; read/program/erase over full
operating voltage and temperature; allows interrupt processing while programming for robust
program updates

Random-access memory (RAM)
Security circuitry to prevent unathorized access to RAM and Flash contents

» Power-saving modes

Two ultra-low power stop modes
New low-power run and low-power wait modes
Reduced power wait mode

Peripheral clock enable register can disable clocks to unused modules, thereby reducing
currents

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

Ultra-low power external oscillator that can be used in stop modes to provide accurate clock
source to IRTC, ICS and LCD
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1.4

MCF51EM256 Series Configurations

front-plane/backplane pin assignments; operation in all low power modes with blink
functionality

SCIx — Three serial communications interface modules with optional 13-bit break; option to
connect Rx input to PRACMP output on SCI1 and SCI2; high current drive on Tx on SCI1 and
SCI2; wakeup from stop3 on Rx edge. SCI1 and SCI2 Tx pins can be modulated with timer
outputs for use with IR interfaces

SPIx— Two serial peripheral interfaces (SP12, SP13) with full-duplex or single-wire
bidirectional; double-buffered transmit and receive; master or slave mode; MSB-first or
LSB-first shifting

SP116— Serial peripheral interface (SPI1) with 32-bit FIFO buffer; 16-bit or 8-bit data
transfers; full-duplex or single-wire bidirectional; double-buffered transmit and receive; master
or slave mode; MSB-first or LSB-first shifting

11C — Up to 100 kbps with maximum bus loading; multi-master operation; programmable
slave address; interrupt driven byte-by-byte data transfer; supports broadcast mode and 10 bit
addressing

MTIMx — Two 8-bit and one 16-bit modulo timers with 4-bit prescaler; overflow interrupt;
external clock input/pulse accumulator

TPM — 2-channel Timer/PWM module; selectable input capture, output compare, or buffered
edge- or center-aligned PWM on each channel; external clock input/pulse accumulator; can be
used modulate SCI1 and SCI2 TX pins

Input/output

— upto 16 rapid GPIO and 48 standard GP10s, including 1 output-only pin and 3 open-drain pins.
— up to 16 keyboard interrupts with selectable polarity

— Hysteresis and configurable pullup device on all input pins; configurable slew rate and drive

strength on all output pins

Package options
— 100-pin LQFP, 80-pin LQFP

Part Numbers

MCF 51 EM 256 C XX

Status

(MCF = Fully Qualified ColdFire) Package designator
(PCF = Product Engineering)

Temperature range
(C=-40°C to 85°C)
Core

Family Memory size designator

MCF51EM256 Series ColdFire Microcontroller Data Sheet, Rev.3
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MCF51EM256 Series Configurations

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.

1.5.2

LCD25
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PTDO/LCD27/KBI2PO
PTD1/LCD28/KBI2P1
PTD2/LCD29/KBI2P2
PTD3/LCD30/KBI2P3

PTD4/LCD31/KBI2P4/TMRCLK1
PTD5/LCD32/KBI2PS5/TMRCLK2

PTD6/LCD33/KBI2P6
PTD7/LCD34/KBI2P7
LCD35/CLKOUT
PTFO/LCD36
PTF1/LCD37/EXTRIG
PTF2/LCD38/RX3
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Figure 3. 100-Pin LQFP Pinout

Table 4 shows the package pin assignments.

PTE7/LCD5
PTC7/LCD4
PTC6/LCD3/PRACMP2P4
PTC5/LCD2/PRACMP1P4
PTC4/LCD1/PRACMP20
PTC3/LCDO/PRACMP10
BKGD/MS/PTC2
PTC1/KBILP7/XTAL2/TX3
PTCO/KBI1P6/EXTAL2/RX3
RESET
PTB7/RGPIO15/KBI1P5/TMRCLK2/AD15
PTB6/RGPIO14/KBI1P4/TMRCLK1/AD14
PTE6/SS3/TX2
PTE5/SCLK3
PTE4/MISO3/MOSI3
PTE3/MOSI3/MISO3
PTB5/RGPIO13/SDA/PRACMP2P3
PTB4/RGPIO12/SCL/PRACMP2P2
PTB3/RGPIO11/KBI1P3/PRACMP2P1/TX
PTB2/RGPIO10/KBI1P2/PRACMP1PO/RX

Vss

Vop e
PTB1/RGPIO9/KBI1P1/SS3/TX2
PTBO/RGPIO8/KBI1PO/PRACMP2PORX2
PTE2/PRACMP1P1
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MCF51EM256 Series Configurations

Table 4. MCF51EM256 Series Package Pin Assignments (continued)

100 80 .
LQFP LQFP Default Function ALT1 ALT2 ALT3 Comment

58 47 PTB4/RGPIO12 SCL PRACMP2P2 RGPIO_ENB is used to select
between standard GPIO and

59 48 PTB5/RGPIO13 SDA PRACMP2P3 RGPIO

60 — PTE3 MOSI3 MISO3

61 — PTE4 MISO3 MOSI3 Open Drain

62 — PTE5S SCLKS3 Open Drain

63 — PTE6 SS3 X2 Open Drain

64 49 PTB6/RGPIO14 KBI1P4 TMRCLK1 AD14 RGPIO_ENB is used to select
between standard GPIO and

65 50 PTB7/RGPIO15 KBI1P5 TMRCLK2 AD15 RGPIO
This pin is an open drain device

66 51 RESET and has an internal pullup. There is
no clamp diode to Vpp.

67 52 PTCO KBI1P6 EXTAL2 RX3

68 53 PTC1 KBI1P7 XTAL2 TX3
This pin has an internal pullup.

69 54 BKGD/MS PTC2 PTC2 can only be programmed as
an output.

70! 55! PTC3 LCDO PRACMP10

711 56! PTC4 LCD1 PRACMP20

721 571 PTC5 LCD2 PRACMP1P4

73! 58! PTC6 LCD3 PRACMP2P4

747 59! PTC7 LCD4

75! 60" PTE7 LCD5

76! 61" LCD6 MOSI2

77" 62! LCD7 MISO2

78! 63! LCD8 SCLK2

79! 64! LCD9 SS2

80 65 LCD10

81 66 LCD11

82 67 LCD12

83 68 LCD13

84 69 LCD14

85 70 LCD15

86 — LCD16
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Electrical Characteristics
Ty=Ta+ (Pp x64a) Egn. 1

where:

Ta = Ambient temperature, °C

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

Pb = Pint+ Pijo

Pint = Ipp % Vpp, Watts — chip internal power

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

For most applications, P|,o << Pj,: and can be neglected. An approximate relationship between Py and T,
(if Po s neglected) is:

Pp = K + (T, + 273°C) Eqn. 2

Solving Equation 1 and Equation 2 for K gives:

K =Pp x (T +273°C) + 6, x (Pp)? Egn. 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.

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-QO00 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 8. ESD and Latch-up Test Conditions

Model Description Symbol Value Unit

Human Body Series Resistance R1 1500 Q
Storage Capacitance C 100 pF
Number of Pulse per pin — 3

Machine Series Resistance R1 0 Q
Storage Capacitance C 200 pF
Number of Pulse per pin — 3

Latch-up Minimum input voltage limit -2.5
Maximum input voltage limit 7.5 Vv

MCF51EM256 Series ColdFire Microcontroller Data Sheet, Rev.3
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Table 10. DC Characteristics (continued)

Electrical Characteristics

Num | C Parameter Symbol Min Typical1 Max Unit
PTA[7:0], PTB[7:0], PTC[2:0], PTE[6:0],
C low-drive strength.
VDD >1.8YV, |Load =2mA
] PTA[7:0], PTB[7:0], PTC[2:0], PTE[6:0],
8 | P \%I'ttg“;'ow high-drive strength. VoL _ _ 0.50 v
9 Vpp =27V, lLoag = 10 MA
] PTA[7:0], PTB[7:0], PTC[2:0], PTE[6:0],
C high-drive strength.
VDD >1.8 V, |Load =3 mA
PTC[7:3], PTD[7:0], PTE7, PTF[7:0],
c LCD35/CLKOUT, MOSI2, MISO2,
SCK2, SS2, low drive strength.
VDD >1.8V, | g5 =0.5mA
] PTC[7:3], PTD[7:0], PTE7, PTF[7:0],
Output low LCD35/CLKOUT, MOSI2, MISO2, . .
9 |P voltage SCK2, SS2, high-drive strength. Vou 0.50 v
VDD >2.7 V, |Load =3 mA
] PTC[7:3], PTD[7:0], PTE7, PTF[7:0],
c LCD35/CLKOUT, MOSI2, MISO2,
SCK2, SS2, high-drive strength.
VDD >1.8 V, |Load =1mA
Output low
10 | D current Max total I for all ports lout — — 100 mA
All digital inputs except tamper_in, . .
. VDD >27V 0.70 x VDD
11 | P U:)T:: glgh All digital inputs except tamper_in, ViH 0.85 x V . . Vv
9 27V>Vpp=1.8V : oD
Tamper_in 1.5 — —
All digital inputs except tamper_in, . .
VDD >27V 035 X VDD
12 | P LT)T;: Igw all digital inputs except tamper_in, ViL . . 03 xV \Y,
9 27V >Vpp>1.8V > VoD
Tamper_in — — 0.5
13 | C |Input hysteresis; all digital inputs Vhys 0.06 x Vpp — — mV
14 | P |Input leakage current; input only pins* ! — 0.1 1 pA
15 | P |High Impedance (off-state) leakage current? loz! — 0.1 1 pA
16 | P |Internal pullup resistors® Rpy 17.5 — 52.5 kQ
17 | P [Internal pulldown resistors® Rpp 17.5 — 52.5 kQ
18 | C |Input capacitance; all non-supply pins Cin — — 8 pF
19 | P |POR rearm voltage VpoR 0.9 1.4 2.0 \%
20 | D |POR rearm time tpor 10 — — us
Low-voltage |High range — Vpp falling 2.300 2.355 2.410
21 | P |detection ) . VivDH \
threshold High range — Vpp rising 2.370 2.425 2.480
MCF51EM256 Series ColdFire Microcontroller Data Sheet, Rev.3
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Table 11. Supply Current Characteristics

Electrical Characteristics

Num | C Parameter Symbol | Vpp (V) | Typical' Max Unit Zig)p
P 25.165 MHz 66.2 100
T | Runsupply current 20 MHz 55.3 — _40to
1 FEI mode, all Rlpp 3 mA o
T | modules on 8 MHz 23.9 — 85°C
T 1 MHz 4.56 —
C 25.165 MHz 55.1 56
T | Run supply current 20 MHz 46.6 — _40to
2 FEI mode, all Rlpp 3 mA o
T | modules off 8 MHz 19.9 - 85°C
T 1 MHz 3.92 —
T | Run supply current | 16 kHz FBILP 239 —
3 LPS=0, all modules 16 kHz Ripp 3 pA —
T | off FBELP 249 -
Run supply current
LPS=1,all 16 kHz
4 T | modules off, FBELP Ripp 3 50 - HA -
running from flash
C ) 25.165 MHz 51.1 69
Wait mode supply
T | current 20 MHz 42.6 - —40to
5 WIDD 3 mA °
T | FEI'mode, all 8 MHz 18.8 — 85°C
modules off
T 1 3.69 —
Wait mode supply current . .
6 | T | LPRS =1, all mods off Wipp 8 1 HA
P s2l 3 30 pA | —40to
7 Stop2 mode supply current DD 0.576 o
C P PeY 2 16 85°C
8 P s s 3 45 —40to
c top3 mode supply current 3l 5 1.05 > A 85°C
LVD adder to stop3, stop2 (LVDE = . .
9 T LVDSE — 1) SS'DDLVD 3 120 }LA
Low power 90
Voltage reference mode
10 T | adderto stop3 Tight S3lppLvp s o KA o
regulation 270
mode
PRACMP adderto | PRG disabled 13
11 T s3l 3 — uA —
stop3 PRG enabled powvb 29
LCD adder to stop3, stop2, VIREG
enabled, 1/4 duty cycle, 4x39
12 T | configuration for 156 segments, S3lppLvp 3 1.3 — pA —
32Hz frame rate, no LCD glass
connected
Adder to stop3 for oscillator enabled?
13 C (ERCLKEN =1 and EREFSTEN = 1) S3lpposc 3 5 HA -
MCF51EM256 Series ColdFire Microcontroller Data Sheet, Rev.3
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Electrical Characteristics

2.7 Analog Comparator (PRACMP) Electricals
Table 12. PRACMP Electrical Specifications
N C Characteristic Symbol Min Typical Max Unit
1 — |Supply voltage VewRr 1.8 — 3.6 \
2 C |Supply current (active) (PRG enabled) IppACT1 — — 60 pA
3 C |Supply current (active) (PRG disabled) IbpACT2 — — 40 pA
Supply current (ACMP and PRG all i .
4 | P disabled) loppis 2 nA
5 — |Analog input voltage VAIN Vgs—0.3 — Vpp \
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 lALKG — — 1 nA
9 T |Analog comparator initialization delay tAINIT — — 1.0 us
10 | — |Programmable reference generator input1 Vin1(Vop) — Vbp — \'
11 T |Programmable reference generator input2 | V,,5(Vppas) 1.8 — 2.75
12 D Programmable reference generator setup tprGST . 1 . us
delay
131D SPich:agrammable reference generator step Vstep _0.95 0 0.25 LSB
Programmable reference generator voltage
14 | P range 9 %1 Vorgou Vi/32 — Vin v
2.8 ADC Characteristics

These specs all assume seperate Vppap supply for ADC and isolated pad segment for ADC supplies and
differential inputs. Spec’s should be de-rated for Vgepy = Vipq condition.

Table 13. 16-bit ADC Operating Conditions

o ir:?;:;:t Conditions Symb Min Typ! Max Unit Comment
1 Absolute Vbpa 1.8 — 3.6 Vv
Supply -
p | vottage | DetatoVop VooVoow™ | aypps | —100 0 100 | mv
Ground »
3 | \oltage Delta to Vss (Vss—Vssa) AVgsa | —100 0 100 iy
Ref
High
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Electrical Characteristics

Table 13. 16-bit ADC Operating Conditions

Num | Charact Conditions Symb Min Typ' Max Unit Comment
eristic
Ref
5 | Voltage VREFL Vesa | Vssa | Vssa v
Low
Input
6 Voﬁtage VabIn VREFL — VREFH v
Input .
. 16-bit modes 8 10
7| Capacit | g 10 it modes Capin - 4 5 PF
ance
Input
8 Resista RAD|N — 2 5 kQ
nce
16 bit modes
9 fADCK > 8MHZ —_ —_ 0.5
4MHz < fADCK < 8MHz —_— — 1
fADCK < 4MHz —_— —_— 2
13/12 bit modes
10 fADCK > 8MHz —_— —_— 1
Analog 4MHz < fapck < 8MHz — — 2 External to MCU
Source fapck < 4MHz — — 5
Resista Ras kQ Assumes
nce 11/10 bit modes ADLSMP=0
11 fADCK > 8MHz —_— —_— 2
4MHz < fADCK < 8MHZ —_ —_ 5
fADCK < 4MHz —_ —_ 10
9/8 bit modes
12 fADCK > 8MHZ —_ —_ 5
fADCK < 8MHz —_— — 10
13 ADLPC =0, ADHSC =1
ADC 1.0 — 8
Convers
14 ion ADLPC =0, ADHSC =0 fapck MHz
1.0 — 5
Clock
Freq.
15 ADLPC =1, ADHSC =0 10 i 25

T Typical values assume Vppa = 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.

DC potential difference.
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Electrical Characteristics

Table 14. 16-bit ADC Characteristics full operating range(VrerH = Vppap > 1.8, VRerL = Vssap: Fapck < 8MHz)

Characteristic Conditions’ C Symb Min Typ Max Unit Comment
Full-Scale 16-bit differential mode T Ers — +10/0 +42/-2 LSB? | Vapin = Vbpap
Error 16-bit single-ended mode — +14/0 +46/-2
13-bit differential mode T — +1.0 +3.5
12-bit single-ended mode — +1.0 +3.5
11-bit differential mode T — +0.4 +1.5
10-bit single-ended mode — +0.4 +1.5
9-bit differential mode T — +0.2 +0.5
8-bit single-ended mode — +0.2 +0.5
Quantization 16 bit modes D Eq — 1100 — LSB?
Error
<13 bit modes — — +0.5
Effective 16 bit differential mode C ENOB Bits Fin =
Number of Bits | Avg=32 12.8 14.2 — Fsample/100
Avg=16 12.7 13.8 —
Avg=8 12.6 13.6 —
Avg=4 125 13.3 —
Avg=1 11.9 12,5 —
16 bit single-ended mode C
Avg=32 — TBD —
Avg=16 — TBD —
Avg=8 — TBD —
Avg=4 — TBD —
Avg=1 — TBD —
Signalto Noise | See ENOB
plus Distortion SINAD SINAD = 6.02 - ENOB+ 1. 76 dB
Total Harmonic | 16-bit differential mode C THD Fin =
Distortion Avg = 32 — -91.5 -74.3 dB Fsample/100
16-bit single-ended mode D
Avg = 32 — -85.5 —
Spurious Free 16-bit differential mode C SFDR dB Fin =
Dynamic Avg = 32 75.0 92.2 — Fsample/100
Range
16-bit single-ended mode D
Avg = 32 — 86.2 —
Input Leakage | all modes D EL Iin * Ras mV I, = leakage
Error current
(refer to DC
characteristics)
Temp Sensor -40°C- 25°C C m — 1.646 — mV/°C
Slope
25°C-125°C — 1.769 —
Temp Sensor 25°C C | V1empos — 701.2 — mV
Voltage

MCF51EM256 Series ColdFire Microcontroller Data Sheet, Rev.3

Freescale Semiconductor

Preliminary—Subject to Change Without Notice

31



Electrical Characteristics

2.9 External Oscillator (XOSC) Characteristics

Reference Figure 11 and Figure 12 for crystal or resonator circuits. XOSC1 operates only in low power
low range mode. XOSC2 operates in all the power and range modes.

Table 16. XOSC Specifications (Temperature Range = —40 to 85 °C Ambient)

Num| C Characteristic Symbol| Min Typ? Max Unit
Oscillator crystal or resonator (EREFS = 1, ERCLKEN = 1)
1 c Low range (RANGE = 0) fio 32 — 38.4 kHz
High range (RANGE = 1), high gain (HGO = 1) fhi 1 — 16 MHz
High range (RANGE = 1), low power (HGO = 0) fhi 1 — 8 MHz
Load capacitors 2
2 D Low range (RANGE=0), low power (HGO = 0)| C;1C», See Note3
Other oscillator settings See Note
Feedback resistor
3 D Low range, low power (RANGE = 0, HGO = 0)>? R — — — MO
Low range, high gain (RANGE = 0, HGO = 1) F — 10 —
High range (RANGE = 1, HGO = X) — 1 —
Series resistor —
Low range, low power (RANGE =0, HGO = 0)2 — — —
Low range, high gain (RANGE =0, HGO =1) — 0 —
4 D High range, low power (RANGE = 1, HGO = 0) Rs — 100 — KQ
High range, high gain (RANGE =1, HGO = 1)
> 8 MHz — 0 0
4 MHz — 0 10
1 MHz — 0 20
Crystal start-up time #
Low range, low power| ‘cgr — 600 —
5 T Low range, high power — 400 —
High range, low power| o7y — 5 — ms
High range, high power — 15 —
Square wave input clock frequency (EREFS = 0, ERCLKEN = 1)
6 D FEE mode| fextas [0.03125| — 50.33 | MHz
FBE or FBELP mode 0 — 50.33 | MHz

Data in Typical column was characterized at 3.0 V, 25 °C or is typical recommended value.

Load capacitors (C4,C,), feedback resistor (Rg) and series resistor (Rg) are incorporated internally when RANGE = HGO = 0.
See crystal or resonator manufacturer’'s recommendation.

Proper PC board layout procedures must be followed to achieve specifications.

A W N P
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Electrical Characteristics

Table 17. ICS Frequency Specifications (Temperature Range = —40 to 85 °C Ambient) (continued)

Num| C Characteristic Symbol Min Typical1 Max Unit
Total deviation of trimmed DCO output frequency over voltage 0.5
Af — + %f,
8 1€ land temperature deo_t -1.0 2 *ldco
Total deviation of trimmed DCO output frequency over fixed
Af — +0. + %f
o |c voltage and temperature range of 0 °C to 70 °C deo_t 0.5 ! Pldco
10 | C |FLL acquisition time 3 tacquire — — 1 ms
Long term jitter of DCO output clock (averaged over 2 ms
1 | c | on9mm P (averag Ciwer | — | 002 | 02 |[%fueo
interval)

1 Data in Typical column was characterized at 3.0 V, 25 °C or is typical recommended value.

2 The resulting bus clock frequency should not exceed the maximum specified bus clock frequency of the device.

3 This specification applies to any time the FLL reference source or reference divider is changed, trim value changed or changing
from FLL disabled (FBELP, FBILP) to FLL enabled (FEI, FEE, FBE, FBI). If a crystal/resonator is being used as the reference,
this specification assumes it is already running.

4

Jitter is the average deviation from the programmed frequency measured over the specified interval at maximum fgs.
Measurements are made with the device powered by filtered supplies and clocked by a stable external clock signal. Noise
injected into the FLL circuitry via Vpp and Vgg and variation in crystal oscillator frequency increase the Cjiye percentage for a
given interval.

60

50 +

40 - HR
30 4

Freq (Mhz)

20 +

10 4

Temp (C)

Figure 13. Deviation of DCO Output from Trimmed Frequency (50.33 MHz, 3.0 V)
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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 Vpp 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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NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.

2. INTERPRET DIMENSIONS AND TOLERANCES PER ASME Y14.5M—1994.
&DATUMS B, C AND D TO BE DETERMINED AT DATUM PLANE H.
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