
Freescale Semiconductor - MCF52256VN80 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
and memory capacity. 8-bit microcontrollers are typically
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-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade

Details

Product Status Active

Core Processor Coldfire V2

Core Size 32-Bit Single-Core

Speed 80MHz

Connectivity CANbus, EBI/EMI, Ethernet, I²C, QSPI, UART/USART, USB OTG

Peripherals DMA, LVD, POR, PWM, WDT

Number of I/O 96

Program Memory Size 256KB (256K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 32K x 8

Voltage - Supply (Vcc/Vdd) 3V ~ 3.6V

Data Converters A/D 8x12b

Oscillator Type Internal

Operating Temperature 0°C ~ 70°C (TA)

Mounting Type Surface Mount

Package / Case 144-LBGA

Supplier Device Package 144-MAPBGA (13x13)

Purchase URL https://www.e-xfl.com/pro/item?MUrl=&PartUrl=mcf52256vn80

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/mcf52256vn80-4380770
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers


MCF52259 ColdFire Microcontroller, Rev. 5

Freescale2

Table of Contents
1 Family Configurations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3

1.1 Block Diagram. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4
1.2 Features  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4

2 Electrical Characteristics  . . . . . . . . . . . . . . . . . . . . . . . . . . . .24
2.1 Maximum Ratings . . . . . . . . . . . . . . . . . . . . . . . . . . . . .24
2.2 Current Consumption . . . . . . . . . . . . . . . . . . . . . . . . . .25
2.3 Thermal Characteristics  . . . . . . . . . . . . . . . . . . . . . . . .26
2.4 Flash Memory Characteristics  . . . . . . . . . . . . . . . . . . .28
2.5 EzPort Electrical Specifications  . . . . . . . . . . . . . . . . . .29
2.6 ESD Protection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .29
2.7 DC Electrical Specifications  . . . . . . . . . . . . . . . . . . . . .30
2.8 Clock Source Electrical Specifications . . . . . . . . . . . . .31
2.9 USB Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .32

2.10 Mini-FlexBus External Interface Specifications . . . . . . 32
2.11 Fast Ethernet Timing Specifications  . . . . . . . . . . . . . . 33
2.12 General Purpose I/O Timing . . . . . . . . . . . . . . . . . . . . 35
2.13 Reset Timing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
2.14 I2C Input/Output Timing Specifications . . . . . . . . . . . . 37
2.15 Analog-to-Digital Converter (ADC) Parameters. . . . . . 38
2.16 Equivalent Circuit for ADC Inputs  . . . . . . . . . . . . . . . . 39
2.17 DMA Timers Timing Specifications . . . . . . . . . . . . . . . 40
2.18 QSPI Electrical Specifications . . . . . . . . . . . . . . . . . . . 40
2.19 JTAG and Boundary Scan Timing . . . . . . . . . . . . . . . . 40
2.20 Debug AC Timing Specifications . . . . . . . . . . . . . . . . . 43

3 Package Information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
4 Revision History  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45



Family Configurations
— Unused analog channels can be used as digital I/O

• Four 32-bit timers with DMA support

— 12.5 ns resolution at 80 MHz

— Programmable sources for clock input, including an external clock option

— Programmable prescaler

— Input capture capability with programmable trigger edge on input pin

— Output compare with programmable mode for the output pin

— Free run and restart modes

— Maskable interrupts on input capture or output compare

— DMA trigger capability on input capture or output compare

• Four-channel general purpose timer

— 16-bit architecture

— Programmable prescaler

— Output pulse-widths variable from microseconds to seconds

— Single 16-bit input pulse accumulator

— Toggle-on-overflow feature for pulse-width modulator (PWM) generation

— One dual-mode pulse accumulation channel

• Pulse-width modulation timer

— Support for PCM mode (resulting in superior signal quality compared to conventional PWM)

— Operates as eight channels with 8-bit resolution or four channels with 16-bit resolution

— Programmable period and duty cycle

— Programmable enable/disable for each channel

— Software selectable polarity for each channel

— Period and duty cycle are double buffered. Change takes effect when the end of the current period is reached 
(PWM counter reaches zero) or when the channel is disabled. 

— Programmable center or left aligned outputs on individual channels

— Four clock sources (A, B, SA, and SB) provide for a wide range of frequencies

— Emergency shutdown

• Two periodic interrupt timers (PITs)

— 16-bit counter

— Selectable as free running or count down

• Real-Time Clock (RTC)

— Maintains system time-of-day clock

— Provides stopwatch and alarm interrupt functions

— Standby power supply (Vstby) keeps the RTC running when the system is shut down

• Software watchdog timer

— 32-bit counter

— Low-power mode support

• Backup watchdog timer (BWT)

— Independent timer that can be used to help software recover from runaway code

— 16-bit counter

— Low-power mode support

• Clock generation features

— Crystal, on-chip trimmed relaxation oscillator, or external oscillator reference options

— Trimmed relaxation oscillator
MCF52259 ColdFire Microcontroller, Rev. 5
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Family Configurations
1.2.5 On-Chip Memories

1.2.5.1 SRAM
The dual-ported SRAM module provides a general-purpose 64 KB memory block that the ColdFire core can access in a single 
cycle. The location of the memory block can be set to any 64 KB boundary within the 4 GB address space. This memory is ideal 
for storing critical code or data structures and for use as the system stack. Because the SRAM module is physically connected 
to the processor's high-speed local bus, it can quickly service core-initiated accesses or memory-referencing commands from 
the debug module.

The SRAM module is also accessible by the DMA, FEC, and USB. The dual-ported nature of the SRAM makes it ideal for 
implementing applications with double-buffer schemes, where the processor and a DMA device operate in alternate regions of 
the SRAM to maximize system performance. 

1.2.5.2 Flash Memory
The ColdFire flash module (CFM) is a non-volatile memory (NVM) module that connects to the processor’s high-speed local 
bus. The CFM is constructed with four banks of 64 KB16-bit flash memory arrays to generate 512 KB of 32-bit flash memory. 
These electrically erasable and programmable arrays serve as non-volatile program and data memory. The flash memory is ideal 
for program and data storage for single-chip applications, allowing for field reprogramming without requiring an external high 
voltage source. The CFM interfaces to the ColdFire core through an optimized read-only memory controller that supports 
interleaved accesses from the 2-cycle flash memory arrays. A backdoor mapping of the flash memory is used for all program, 
erase, and verify operations, as well as providing a read datapath for the DMA. Flash memory may also be programmed via the 
EzPort, which is a serial flash memory programming interface that allows the flash memory to be read, erased and programmed 
by an external controller in a format compatible with most SPI bus flash memory chips. 

1.2.6 Cryptographic Acceleration Unit
The MCF52235 device incorporates two hardware accelerators for cryptographic functions. First, the CAU is a coprocessor 
tightly-coupled to the V2 ColdFire core that implements a set of specialized operations to increase the throughput of 
software-based encryption and message digest functions, specifically the DES, 3DES, AES, MD5 and SHA-1 algorithms. 
Second, a random number generator provides FIPS-140 compliant 32-bit values to security processing routines. Both modules 
supply critical acceleration to software-based cryptographic algorithms at a minimal hardware cost.

1.2.7 Power Management
The device incorporates several low-power modes of operation entered under program control and exited by several external 
trigger events. An integrated power-on reset (POR) circuit monitors the input supply and forces an MCU reset as the supply 
voltage rises. The low voltage detector (LVD) monitors the supply voltage and is configurable to force a reset or interrupt 
condition if it falls below the LVD trip point. The RAM standby switch provides power to RAM when the supply voltage to the 
chip falls below the standby battery voltage. 

1.2.8 FlexCAN
The FlexCAN module is a communication controller implementing version 2.0 of the CAN protocol parts A and B. The CAN 
protocol can be used as an industrial control serial data bus, meeting the specific requirements of reliable operation in a harsh 
EMI environment with high bandwidth. This instantiation of FlexCAN has 16 message buffers.
MCF52259 ColdFire Microcontroller, Rev. 5
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Family Configurations
higher period and duty cycle resolution, each pair of adjacent channels ([7:6], [5:4], [3:2], and [1:0]) can be concatenated to 
form a single 16-bit channel. The module can, therefore, be configured to support 8/0, 6/1, 4/2, 2/3, or 0/4 8-/16-bit channels.

1.2.21 Software Watchdog Timer
The watchdog timer is a 32-bit timer that facilitates recovery from runaway code. The watchdog counter is a free-running 
down-counter that generates a reset on underflow. To prevent a reset, software must periodically restart the countdown.

1.2.22 Backup Watchdog Timer
The backup watchdog timer is an independent 16-bit timer that, like the software watchdog timer, facilitates recovery from 
runaway code. This timer is a free-running down-counter that generates a reset on underflow. To prevent a reset, software must 
periodically restart the countdown. The backup watchdog timer can be clocked by either the relaxation oscillator or the system 
clock.

1.2.23 Phase-Locked Loop (PLL)
The clock module contains a crystal oscillator, 8 MHz on-chip relaxation oscillator (OCO), phase-locked loop (PLL), reduced 
frequency divider (RFD), low-power divider status/control registers, and control logic. To improve noise immunity, the PLL, 
crystal oscillator, and relaxation oscillator have their own power supply inputs: VDDPLL and VSSPLL. All other circuits are 
powered by the normal supply pins, VDD and VSS.

1.2.24 Interrupt Controllers (INTCn)
The device has two interrupt controllers that supports up to 128 interrupt sources. There are 56 programmable sources, 49 of 
which are assigned to unique peripheral interrupt requests. The remaining seven sources are unassigned and may be used for 
software interrupt requests.

1.2.25 DMA Controller
The direct memory access (DMA) controller provides an efficient way to move blocks of data with minimal processor 
intervention. It has four channels that allow byte, word, longword, or 16-byte burst line transfers. These transfers are triggered 
by software explicitly setting a DCRn[START] bit or by the occurrence of certain UART or DMA timer events. 

1.2.26 Reset
The reset controller determines the source of reset, asserts the appropriate reset signals to the system, and keeps track of what 
caused the last reset. There are seven sources of reset:

• External reset input

• Power-on reset (POR)

• Watchdog timer

• Phase locked-loop (PLL) loss of lock / loss of clock

• Software

• Low-voltage detector (LVD) 

• JTAG

Control of the LVD and its associated reset and interrupt are managed by the reset controller. Other registers provide status flags 
indicating the last source of reset and a control bit for software assertion of the RSTO pin.
MCF52259 ColdFire Microcontroller, Rev. 5
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Family Configurations
1.2.27 GPIO
Nearly all pins on the device have general purpose I/O capability and are grouped into 8-bit ports. Some ports do not use all 
eight bits. Each port has registers that configure, monitor, and control the port pin.

1.2.28 Part Numbers and Packaging
This product is RoHS-compliant. Refer to the product page at freescale.com or contact your sales office for up-to-date RoHS 
information.

Table 2. Orderable part number summary

Freescale Part 
Number

FlexCAN Encryption
Speed
(MHz)

Flash
(KB)

SRAM
(KB)

Package
Temp range

(C)

MCF52252AF80 — — 80
256 32 100 LQFP

0 to +70

MCF52252CAF66  — 66 -40 to +85

MCF52254AF80 — — 80
512 64 100 LQFP

0 to +70

MCF52254CAF66  — 66 -40 to +85

MCF52255CAF80   80 512 64 100 LQFP -40 to +85

MCF52256AG80 — — 80

256

32
144 LQFP

0 to +70

MCF52256CAG66  — 66 64 -40 to +85

MCF52256CVN66  — 66 64
144 MAPBGA

-40 to +85

MCF52256VN80 — — 80 32 0 to +70

MCF52258AG80 — — 80

512 64

144 LQFP
0 to +70

MCF52258CAG66  — 66 -40 to +85

MCF52258CVN66  — 66
144 MAPBGA

-40 to +85

MCF52258VN80 — — 80 0 to +70

MCF52259CAG80  
80 512 64

144 LQFP -40 to +85

MCF52259CVN80   144 MAPBGA -40 to +85
MCF52259 ColdFire Microcontroller, Rev. 5
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Family Configurations
Figure 2 shows the pinout configuration for the 144 LQFP.

Figure 2. 144 LQFP Pin Assignment
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Figure 3 shows the pinout configuration for the 100 LQFP.

Figure 3. 100 LQFP Pin Assignments
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7 Figure 4 shows the pinout configuration for the 144 MAPBGA.
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Figure 4. Pinout Top View (144 MAPBGA)
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Mode 
Selection

RCON/EZPCS — — — N/A N/A Pull-Up

CLKMOD[1:0] — — — N/A N/A Pull-Down D

QSPI QSPI_CS3 SYNCA USB_DP_
PDOWN

PQS6 PSRR[7] PDSR[7] —

QSPI_CS2 SYNCB USB_DM
_

PDOWN

PQS5 PSRR[6] PDSR[6] —

QSPI_CS0 I2C_SDA0 UCTS1 PQS3 PSRR[4] PDSR[4] Pull-Up6

QSPI_CLK/ 
EZPCK

I2C_SCL0 URTS1 PQS2 PSRR[3] PDSR[3] Pull-Up6

QSPI QSPI_DIN/ 
EZPD

I2C_SDA1 URXD1 PQS1 PSRR[2] PDSR[2] Pull-Up6

QSPI_DOUT/E
ZPQ

I2C_SCL1 UTXD1 PQS0 PSRR[1] PDSR[1] Pull-Up6

Reset7 RSTI — — — N/A N/A Pull-Up7

RSTO — — — Low High —

Test TEST — — — N/A N/A Pull-Down

Timer 3, 
16-bit

GPT3 — PWM7 PTA3 PSRR[23] PDSR[23] Pull-Up8

Timer 2, 
16-bit

GPT2 — PWM5 PTA2 PSRR[22] PDSR[22] Pull-Up8

Timer 1, 
16-bit

GPT1 — PWM3 PTA1 PSRR[21] PDSR[21] Pull-Up8

Timer 0, 
16-bit

GPT0 — PWM1 PTA0 PSRR[20] PDSR[20] Pull-Up8

Timer 3, 
32-bit

DTIN3 DTOUT3 PWM6 PTC3 PSRR[19] PDSR[19] —

Timer 2, 
32-bit

DTIN2 DTOUT2 PWM4 PTC2 PSRR[18] PDSR[18] —

Table 3. Pin Functions by Primary and Alternate Purpose (continued
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VSS VSS — — — N/A N/A — A1; A
G6–

1 The PDSR and PSSR registers are part of the GPIO module. All programmable signals default to 2mA drive in norm
2 All signals have a pull-up in GPIO mode.
3 I2C1 is multiplexed with specific pins of the QSPI, UART1, UART2, and Mini-FlexBus pin groups.
4 For primary and GPIO functions only.
5 Only when JTAG mode is enabled.
6 For secondary and GPIO functions only.
7 RSTI has an internal pull-up resistor; however, the use of an external resistor is strongly recommended.
8 For GPIO functions, the Primary Function has pull-up control within the GPT module.
9 Available on 144-pin packages only.
10 This list for power and ground does not include those dedicated power/ground pins included elsewhere, such as in th

Table 3. Pin Functions by Primary and Alternate Purpose (continued
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Electrical Characteristics
2 Electrical Characteristics
This section contains electrical specification tables and reference timing diagrams for the microcontroller unit, including 
detailed information on power considerations, DC/AC electrical characteristics, and AC timing specifications.

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

2.1 Maximum Ratings
Table 4. Absolute Maximum Ratings1, 2 

1 Functional operating conditions are given in DC Electrical Specifications. Absolute Maximum Ratings 
are stress ratings only, and functional operation at the maxima is not guaranteed. Stress beyond 
those listed may affect device reliability or cause permanent damage to the device.

2 This device contains circuitry protecting against damage due to high static voltage or electrical fields; 
however, it is advised that normal precautions be taken to avoid application of any voltages higher 
than maximum-rated voltages to this high-impedance circuit. Reliability of operation is enhanced if 
unused inputs are tied to an appropriate logic voltage level (VSS or VDD).

Rating Symbol Value Unit

Supply voltage VDD –0.3 to 4.0 V

Clock synthesizer supply voltage VDDPLL –0.3 to 4.0 V

RAM standby supply voltage VSTBY +1.8 to 3.5 V

USB standby supply voltage VDDUSB –0.3 to 4.0 V

Digital input voltage 3

3 Input must be current limited to the IDD 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.

VIN –0.3 to 4.0 V

EXTAL pin voltage VEXTAL 0 to 3.3 V

XTAL pin voltage VXTAL 0 to 3.3 V

Instantaneous maximum current
Single pin limit (applies to all pins)4, 5

4 All functional non-supply pins are internally clamped to VSS and VDD.
5 The 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 the external power supply going out of 
regulation. Ensure that the external VDD load shunts current greater than maximum injection current. 
This is the greatest risk when the MCU is not consuming power (e.g., no clock).

IDD 25 mA

Operating temperature range (packaged) TA
(TL - TH)

–40 to 85 or
0 to 706

6 Depending on the packaging; see orderable part number summary (Table 2)

C

Storage temperature range Tstg –65 to 150 C
MCF52259 ColdFire Microcontroller, Rev. 5
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2.2 Current Consumption

Table 5. Typical Active Current Consumption Specifications

Characteristic Symbol
Typical1 
Active 

(SRAM)

1 Tested at room temperature with CPU polling a status register. All clocks were off except the UART and CFM (when 
running from flash memory).

Typical1

Active 
(Flash)

Peak2

(Flash)

2 Peak current measured with all modules active, CPU polling a status register, and default drive strength with matching 
load.

Unit

PLL @ 8 MHz IDD 22 30 36 mA

PLL @ 16 MHz 31 45 60

PLL @ 64 MHz 84 100 155

PLL @ 80 MHz 102 118 185

RAM standby supply current
 • Normal operation: VDD > VSTBY - 0.3 V
 • Standby operation: VDD < VSS + 0.5 V

ISTBY —
—

5
20

A
A

Analog supply current
 • Normal operation IDDA 2 3

3 Tested using Auto Power Down (APD), which powers down the ADC between conversions; ADC running at 4 MHz in 
Once Parallel mode with a sample rate of 3 kHz.

15 mA

USB supply current IDDUSB — 2 mA

PLL supply current IDDPLL — 6 4

4 Tested with the PLL MFD set to 7 (max value). Setting the MFD to a lower value results in lower current consumption.

mA

Table 6. Current Consumption in Low-Power Mode, Code From Flash Memory1,2,3

1 All values are measured with a 3.30 V power supply. Tests performed at room temperature.
2 Refer to the Power Management chapter in the MCF52259 Reference Manual for more information on low-power 

modes.
3 CLKOUT, PST/DDATA signals, and all peripheral clocks except UART0 and CFM off before entering low-power 

mode. CLKOUT is disabled.

Mode 8 MHz (Typ) 16 MHz (Typ) 64 MHz (Typ) 80 MHz (Typ) Unit Symbol

Stop mode 3 (Stop 11)4

4 See the description of the Low-Power Control Register (LPCR) in the MCF52259 Reference Manual for more 
information on stop modes 0–3.

0.150

mA IDD

Stop mode 2 (Stop 10)4 7.0

Stop mode 1 (Stop 01)4,5

5 Results are identical to STOP 00 for typical values because they only differ by CLKOUT power consumption. 
CLKOUT is already disabled in this instance prior to entering low-power mode.

9 10 15 17

Stop mode 0 (Stop 00)5 9 10 15 17

Wait / Doze 21 32 56 65

Run 23 36 70 81
MCF52259 ColdFire Microcontroller, Rev. 5
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100 LQFP Junction to ambient, natural convection Single layer board (1s) JA 5313,14 C / W

Junction to ambient, natural convection Four layer board (2s2p) JA 391,15 C / W

Junction to ambient, (@200 ft/min) Single layer board (1s) JMA 421,3 C / W

Junction to ambient, (@200 ft/min) Four layer board (2s2p) JMA 331,3 C / W

Junction to board — JB 2516 C / W

Junction to case — JC 917 C / W

Junction to top of package Natural convection jt 218 C / W

Maximum operating junction temperature — Tj 105 oC

1 JA and jt parameters are simulated in conformance with EIA/JESD Standard 51-2 for natural convection. Freescale 
recommends the use of JA and power dissipation specifications in the system design to prevent device junction 
temperatures from exceeding the rated specification. System designers should be aware that device junction temperatures 
can be significantly influenced by board layout and surrounding devices. Conformance to the device junction temperature 
specification can be verified by physical measurement in the customer’s system using the jt parameter, the device power 
dissipation, and the method described in EIA/JESD Standard 51-2.

2 Per JEDEC JESD51-2 with the single-layer board (JESD51-3) horizontal.
3 Per JEDEC JESD51-6 with the board JESD51-7) horizontal.
4 Thermal resistance between the die and the printed circuit board in conformance with JEDEC JESD51-8. Board 

temperature is measured on the top surface of the board near the package.
5 Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL SPEC-883 

Method 1012.1).
6 Thermal characterization parameter indicating the temperature difference between package top and the junction 

temperature per JEDEC JESD51-2. When Greek letters are not available, the thermal characterization parameter is written 
in conformance with Psi-JT.

7 JA and jt parameters are simulated in conformance with EIA/JESD Standard 51-2 for natural convection. Freescale 
recommends the use of JA and power dissipation specifications in the system design to prevent device junction 
temperatures from exceeding the rated specification. System designers should be aware that device junction temperatures 
can be significantly influenced by board layout and surrounding devices. Conformance to the device junction temperature 
specification can be verified by physical measurement in the customer’s system using the jt parameter, the device power 
dissipation, and the method described in EIA/JESD Standard 51-2.

8 Per JEDEC JESD51-2 with the single-layer board (JESD51-3) horizontal.
9 Per JEDEC JESD51-6 with the board JESD51-7) horizontal.
10 Thermal resistance between the die and the printed circuit board in conformance with JEDEC JESD51-8. Board 

temperature is measured on the top surface of the board near the package.
11 Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL SPEC-883 

Method 1012.1).
12 Thermal characterization parameter indicating the temperature difference between package top and the junction 

temperature per JEDEC JESD51-2. When Greek letters are not available, the thermal characterization parameter is written 
in conformance with Psi-JT.

13 JA and jt parameters are simulated in conformance with EIA/JESD Standard 51-2 for natural convection. Freescale 
recommends the use of JA and power dissipation specifications in the system design to prevent device junction 
temperatures from exceeding the rated specification. System designers should be aware that device junction temperatures 
can be significantly influenced by board layout and surrounding devices. Conformance to the device junction temperature 
specification can be verified by physical measurement in the customer’s system using the jt parameter, the device power 
dissipation, and the method described in EIA/JESD Standard 51-2.

14 Per JEDEC JESD51-2 with the single-layer board (JESD51-3) horizontal.
15 Per JEDEC JESD51-6 with the board JESD51-7) horizontal.

Table 8. Thermal Characteristics (continued)

Characteristic Symbol Value Unit
MCF52259 ColdFire Microcontroller, Rev. 5
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2.4 Flash Memory Characteristics
The flash memory characteristics are shown in Table 9 and Table 10.

16 Thermal resistance between the die and the printed circuit board in conformance with JEDEC JESD51-8. Board 
temperature is measured on the top surface of the board near the package.

17 Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL SPEC-883 
Method 1012.1).

18 Thermal characterization parameter indicating the temperature difference between package top and the junction 
temperature per JEDEC JESD51-2. When Greek letters are not available, the thermal characterization parameter is written 
in conformance with Psi-JT.

The average chip-junction temperature (TJ) in C can be obtained from:

(1)

Where:

TA = ambient temperature, C

JA = package thermal resistance, junction-to-ambient, C/W

PD = PINT PI/O

PINT = chip internal power, IDD  VDD, W

PI/O = power dissipation on input and output pins — user determined, W

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

(2)

Solving equations 1 and 2 for K gives:

K = PD   (TA + 273 C) + JMA   PD
 2 (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 equations (1) and (2) iteratively for 
any value of TA.

Table 9. SGFM Flash Program and Erase Characteristics

(VDD = 3.0 to 3.6 V)

Parameter Symbol Min Typ Max Unit

System clock (read only) fsys(R) 0 — 66.67 or 801

1 Depending on packaging; see the orderable part number summary (Table 2).

MHz

System clock (program/erase)2

2 Refer to the flash memory section for more information (Section 2.4, “Flash Memory Characteristics”)

fsys(P/E) 0.15 — 66.67 or 801 MHz

Table 10. SGFM Flash Module Life Characteristics

(VDD = 3.0 to 3.6 V)

Parameter Symbol Value Unit

Maximum number of guaranteed program/erase cycles1 before failure

1 A program/erase cycle is defined as switching the bits from 1  0  1.

P/E 10,0002 Cycles

Data retention at average operating temperature of 85C Retention 10 Years

TJ TA PD JMA +=

PD K TJ 273C+ =
MCF52259 ColdFire Microcontroller, Rev. 5
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Figure 5. Mini-FlexBus Read Timing

Figure 6. Mini-FlexBus Write Timing

2.11 Fast Ethernet Timing Specifications
The following timing specs are defined at the chip I/O pin and must be translated appropriately to arrive at timing 
specs/constraints for the physical interface.

MB_CLK

MB_A[19:X]

MB_D[7:0] /

MB_R/W

MB_ALE

MB_CSn

MB_OE

MB1

A[19:X]

MB2

MB3

MB4

MB5

D[Y:0]ADDRESS 
MB_A[15:0]

MB2

MB3

MB3

MB2

MB_CLK

MB_A[19:X]

MB_D[7:0] / 

MB_R/W

MB_ALE

MB_CSn

MB1

A[19:X]

DATA[Y:0]

MB2

MB3

MB_OE

ADDRESS 
MB_A[15:0]

MB3

MB2 MB3

MB2
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2.11.1 Receive Signal Timing Specifications
The following timing specs meet the requirements for MII and 7-Wire style interfaces for a range of transceiver devices.

Figure 7. MII Receive Signal Timing Diagram

2.11.2 Transmit Signal Timing Specifications

Figure 8. MII Transmit Signal Timing Diagram

Table 17. Receive Signal Timing

Num Characteristic
MII Mode

Unit
Min Max

— RXCLK frequency — 25 MHz

E1 RXD[n:0], RXDV, RXER to RXCLK setup1

1 In MII mode, n = 3

5 — ns

E2 RXCLK to RXD[n:0], RXDV, RXER hold1 5 — ns

E3 RXCLK pulse width high 35% 65% RXCLK period

E4 RXCLK pulse width low 35% 65% RXCLK period

Table 18. Transmit Signal Timing

Num Characteristic
MII Mode

Unit
Min Max

— TXCLK frequency — 25 MHz

E5 TXCLK to TXD[n:0], TXEN, TXER invalid1

1 In MII mode, n = 3

5 — ns

E6 TXCLK to TXD[n:0], TXEN, TXER valid1 — 25 ns

E7 TXCLK pulse width high 35% 65% tTXCLK

E8 TXCLK pulse width low 35% 65% tTXCLK

Valid Data

RXCLK (Input)

RXD[n:0]
RXDV,
RXER

E3E4

E1 E2

Valid Data

TXCLK (Input)

TXD[n:0]
TXEN,
TXER

E7
E8

E5E6
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Freescale 34



Electrical Characteristics
• 25 pF / 25  for low drive

Figure 11. GPIO Timing

2.13 Reset Timing

 

Figure 12. RSTI and Configuration Override Timing

Table 21. GPIO Timing

NUM Characteristic Symbol Min Max Unit

G1 CLKOUT High to GPIO Output Valid tCHPOV — 10 ns

G2 CLKOUT High to GPIO Output Invalid tCHPOI 1.5 — ns

G3 GPIO Input Valid to CLKOUT High tPVCH 9 — ns

G4 CLKOUT High to GPIO Input Invalid tCHPI 1.5 — ns

Table 22. Reset and Configuration Override Timing

(VDD = 3.0 to 3.6 V, VSS = 0 V, T
A = TL to TH)1

1 All AC timing is shown with respect to 50% VDD levels unless otherwise noted.

NUM Characteristic Symbol Min Max Unit

R1 RSTI input valid to CLKOUT High tRVCH 9 — ns

R2 CLKOUT High to RSTI Input invalid tCHRI 1.5 — ns

R3 RSTI input valid time 2

2 During low power STOP, the synchronizers for the RSTI input are bypassed and RSTI is asserted asynchronously to the 
system. Thus, RSTI must be held a minimum of 100 ns.

tRIVT 5 — tCYC

R4 CLKOUT High to RSTO Valid tCHROV — 10 ns

G1

CLKOUT

GPIO Outputs

G2

G3 G4

GPIO Inputs

1R1 R2

CLKOUT

RSTI

RSTO

R3

R4 R4
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2.16 Equivalent Circuit for ADC Inputs 
Figure 14 shows the ADC input circuit during sample and hold. S1 and S2 are always open/closed at the same time that S3 is 
closed/open. When S1/S2 are closed and S3 is open, one input of the sample and hold circuit moves to (VREFH-VREFL)/2, while 
the other charges to the analog input voltage. When the switches are flipped, the charge on C1 and C2 are averaged via S3, with 
the result that a single-ended analog input is switched to a differential voltage centered about (VREFH-VREFL)/2. The switches 
switch on every cycle of the ADC clock (open one-half ADC clock, closed one-half ADC clock). There are additional 
capacitances associated with the analog input pad, routing, etc., but these do not filter into the S/H output voltage, as S1 provides 
isolation during the charge-sharing phase. One aspect of this circuit is that there is an on-going input current, which is a function 
of the analog input voltage, VREF and the ADC clock frequency. 

1. Parasitic capacitance due to package, pin-to-pin and pin-to-package base coupling; 1.8 pF

2. Parasitic capacitance due to the chip bond pad, ESD protection devices and signal routing; 2.04 pF

3. Equivalent resistance for the channel select mux; 100 
4. Sampling capacitor at the sample and hold circuit. Capacitor C1 is normally disconnected from the input and is only 

connected to it at sampling time; 1.4 pF

5. Equivalent input impedance, when the input is selected = 

Figure 14. Equivalent Circuit for A/D Loading

SNR Signal-to-noise ratio — 62 to 66 — dB

THD Total harmonic distortion — 75 — dB

SFDR Spurious free dynamic range — 67 to 70.3 — dB

SINAD Signal-to-noise plus distortion — 61 to 63.9 — dB

ENOB Effective number of bits 9.1 10.6 — Bits

1 All measurements are preliminary pending full characterization, and made at VDD = 3.3 V, VREFH = 3.3 V, and VREFL = ground
2 INL measured from VIN = VREFL to VIN = VREFH
3 LSB = Least Significant Bit
4 INL measured from VIN = 0.1VREFH to VIN = 0.9VREFH
5 Includes power-up of ADC and VREF
6 ADC clock cycles
7 Current that can be injected or sourced from an unselected ADC signal input without impacting the performance of the ADC

Table 25. ADC Parameters1 (continued)

Name Characteristic Min Typical Max Unit

1 2

3Analog Input 4
S1

S2

S3

C1

C2

S/H

C1 = C2 = 1pF
(VREFH- VREFL)/ 2 

125W ESD Resistor

8pF noise damping capacitor

1

(ADC Clock Rate)  (1.410-12)
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Figure 16. Test Clock Input Timing

Table 28. JTAG and Boundary Scan Timing

Num Characteristics1

1 JTAG_EN is expected to be a static signal. Hence, it is not associated with any timing.

Symbol Min Max Unit

J1 TCLK frequency of operation fJCYC DC 1/4 fsys/2

J2 TCLK cycle period tJCYC 4  tCYC — ns

J3 TCLK clock pulse width tJCW 26 — ns

J4 TCLK rise and fall times tJCRF 0 3 ns

J5 Boundary scan input data setup time to TCLK rise tBSDST 4 — ns

J6 Boundary scan input data hold time after TCLK rise tBSDHT 26 — ns

J7 TCLK low to boundary scan output data valid tBSDV 0 33 ns

J8 TCLK low to boundary scan output high Z tBSDZ 0 33 ns

J9 TMS, TDI input data setup time to TCLK rise tTAPBST 4 — ns

J10 TMS, TDI Input data hold time after TCLK rise tTAPBHT 10 — ns

J11 TCLK low to TDO data valid tTDODV 0 26 ns

J12 TCLK low to TDO high Z tTDODZ 0 8 ns

J13 TRST assert time tTRSTAT 100 — ns

J14 TRST setup time (negation) to TCLK high tTRSTST 10 — ns

TCLK
VIL

VIH

J3 J3

J4 J4

J2

(input)
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