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Family Configurations
1.1 Block Diagram
Figure 1 shows a top-level block diagram of the device. Package options for this family are described later in this document.

Figure 1. Block Diagram
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Family Configurations
1.2 Features

1.2.1 Feature Overview
The MCF52211 family includes the following features:

• Version 2 ColdFire variable-length RISC processor core

— Static operation

— 32-bit address and data paths on-chip

— Up to 80 MHz processor core frequency

— 40 MHz and 33 MHz off-platform bus frequency

— Sixteen general-purpose, 32-bit data and address registers

— Implements ColdFire ISA_A with extensions to support the user stack pointer register and four new instructions 
for improved bit processing (ISA_A+)

— Multiply-Accumulate (MAC) unit with 32-bit accumulator to support 1616  32 or 3232  32 operations

• System debug support

— Real-time trace for determining dynamic execution path 

— Background debug mode (BDM) for in-circuit debugging (DEBUG_B+)

— Real-time debug support, with six hardware breakpoints (4 PC, 1 address and 1 data) configurable into a 1- or 
2-level trigger

• On-chip memories

— Up to 16-Kbyte dual-ported SRAM on CPU internal bus, supporting core and DMA access with standby power 
supply support

— Up to 128 Kbytes of interleaved flash memory supporting 2-1-1-1 accesses

• Power management

— Fully static operation with processor sleep and whole chip stop modes

— Rapid response to interrupts from the low-power sleep mode (wake-up feature)

— Clock enable/disable for each peripheral when not used (except backup watchdog timer)

— Software controlled disable of external clock output for low-power consumption

• Universal Serial Bus On-The-Go (USB OTG) dual-mode host and device controller

— Full-speed / low-speed host controller

— USB 1.1 and 2.0 compliant full-speed / low speed device controller

— 16 bidirectional end points

— DMA or FIFO data stream interfaces

— Low power consumption

— OTG protocol logic

• Three universal asynchronous/synchronous receiver transmitters (UARTs)

— 16-bit divider for clock generation

— Interrupt control logic with maskable interrupts

— DMA support

— Data formats can be 5, 6, 7 or 8 bits with even, odd, or no parity

— Up to two stop bits in 1/16 increments

— Error-detection capabilities

— Modem support includes request-to-send (RTS) and clear-to-send (CTS) lines for two UARTs

— Transmit and receive FIFO buffers

• Two I2C modules
MCF52211 ColdFire Microcontroller, Rev. 2
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Family Configurations
The full debug/trace interface is available only on the 100-pin packages. However, every product features the dedicated debug 
serial communication channel (DSI, DSO, DSCLK) and the ALLPST signal. 

1.2.4 JTAG
The processor supports circuit board test strategies based on the Test Technology Committee of IEEE and the Joint Test Action 
Group (JTAG). The test logic includes a test access port (TAP) consisting of a 16-state controller, an instruction register, and 
three test registers (a 1-bit bypass register, a 256-bit boundary-scan register, and a 32-bit ID register). The boundary scan register 
links the device’s pins into one shift register. Test logic, implemented using static logic design, is independent of the device 
system logic.

The device implementation can:

• Perform boundary-scan operations to test circuit board electrical continuity

• Sample system pins during operation and transparently shift out the result in the boundary scan register

• Bypass the device for a given circuit board test by effectively reducing the boundary-scan register to a single bit

• Disable the output drive to pins during circuit-board testing

• Drive output pins to stable levels

1.2.5 On-Chip Memories

1.2.5.1 SRAM
The dual-ported SRAM module provides a general-purpose 8- or 16-Kbyte memory block that the ColdFire core can access in 
a single cycle. The location of the memory block can be set to any 8- or 16-Kbyte boundary within the 4-Gbyte 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. 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 up to four banks of 16-Kbyte16-bit flash memory arrays to generate up to 128 Kbytes 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 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. 
MCF52211 ColdFire Microcontroller, Rev. 2
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Family Configurations
MCF52211CVM66 MCF52211 Microcontroller, 2 UARTs 66 128 / 16 81 MAPBGA -40 to +85

MCF52211CVM80 MCF52211 Microcontroller, 2 UARTs 80 128 / 16 81 MAPBGA -40 to +85

MCF52212CAE50 MCF52212 Microcontroller, 2 UARTs 50 64 / 8 64 LQFP -40 to +85

MCF52212AE50 MCF52212 Microcontroller, 2 UARTs 50 64 / 8 64 LQFP 0 to +70

MCF52213CAE50 MCF52213 Microcontroller, 2 UARTs 50 128 / 8 64 LQFP -40 to +85

MCF52213AE50 MCF52213 Microcontroller, 2 UARTs 50 128 / 8 64 LQFP 0 to +70

Table 2. Orderable Part Number Summary (continued)

Freescale Part 
Number

Description
Speed
(MHz)

Flash/SRAM
(Kbytes)

Package
Temp range

(C)
MCF52211 ColdFire Microcontroller, Rev. 2
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7 Table 3 shows the pin functions by primary and alternate purpose, and illustrates which packages contain each pin.

Table 3. Pin Functions by Primary and Alternate Purpose

Pin
Group

Primary
Function

Secondary
Function

Tertiary 
Function

Quaternary
Function

Drive 
Strength / 
Control1

Slew Rate / 
Control1

Pull-up / 
Pull-down2 10

ADC AN7 — — GPIO Low FAST —

AN6 — — GPIO Low FAST —

AN5 — — GPIO Low FAST —

AN4 — — GPIO Low FAST —

AN3 — — GPIO Low FAST —

AN2 — — GPIO Low FAST —

AN1 — — GPIO Low FAST —

AN0 — — GPIO Low FAST —

SYNCA3 — — — N/A N/A —

SYNCB3 — — — N/A N/A —

VDDA — — — N/A N/A —

VSSA — — — N/A N/A —

VRH — — — N/A N/A —

VRL — — — N/A N/A —

Clock 
Generation

EXTAL — — — N/A N/A —

XTAL — — — N/A N/A —

VDDPLL — — — N/A N/A —

VSSPLL — — — N/A N/A —

Debug Data ALLPST — — — High FAST —

DDATA[3:0] — — GPIO High FAST — 84

PST[3:0] — — GPIO High FAST — 70

I2C SCL USB_DMI UTXD2 GPIO PDSR[0] PSRR[0] pull-up4

SDA USB_DPI URXD2 GPIO PDSR[0] PSRR[0] pull-up4



Family Configurations
1.6 External Interrupt Signals
Table 8 describes the external interrupt signals.

1.7 Queued Serial Peripheral Interface (QSPI)
Table 9 describes the QSPI signals.

1.8 USB On-the-Go
This device is compliant with industry standard USB 2.0 specification. 

1.9 I2C I/O Signals
Table 10 describes the I2C serial interface module signals.

01 N/A PLL disabled, clock driven by crystal

10 0 PLL in normal mode, clock driven by external oscillator1

10 1 Reserved2

11 N/A PLL in normal mode, clock driven by crystal

1 The PLL pre-divider (CCHR+1) reset value is 6  and the PLL input reference range is 2–10 MHz, 
so in order to boot with the PLL enabled, the external clock or crystal frequency needs to be 
greater  than 12 MHz. MCF5221x    devices cannot boot with PLL enabled from an external clock 
or crystal oscillator with frequency  less than  12 MHz. This constraint does not apply to booting 
with PLL disabled.

2 Cannot boot from the Internal 8 MHz Relaxation oscillator with the PLL enabled. Refer Note1.  
Thus this mode has been removed from the table. 

Table 8. External Interrupt Signals

Signal Name Abbreviation Function I/O

External Interrupts IRQ[7:1] External interrupt sources. I

Table 9. Queued Serial Peripheral Interface (QSPI) Signals

Signal Name Abbreviation Function I/O

QSPI Synchronous 
Serial Output

QSPI_DOUT Provides the serial data from the QSPI and can be programmed to be 
driven on the rising or falling edge of QSPI_CLK. 

O

QSPI Synchronous 
Serial Data Input

QSPI_DIN Provides the serial data to the QSPI and can be programmed to be 
sampled on the rising or falling edge of QSPI_CLK. 

I

QSPI Serial Clock QSPI_CLK Provides the serial clock from the QSPI. The polarity and phase of 
QSPI_CLK are programmable. 

O

Synchronous Peripheral 
Chip Selects

QSPI_CS[3:0] QSPI peripheral chip select; can be programmed to be active high or 
low. 

O

Table 7. Clocking Modes (continued)

CLKMOD[1:0] XTAL Configure the clock mode.
MCF52211 ColdFire Microcontroller, Rev. 2
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Family Configurations
1.16 EzPort Signal Descriptions
Table 17 contains a list of EzPort external signals.

Test Data Output TDO Serial output for test instructions and data. TDO is tri-stateable and is 
actively driven in the shift-IR and shift-DR controller states. TDO 
changes on the falling edge of TCLK.

O

Development Serial 
Clock

DSCLK Development Serial Clock - Internally synchronized input. (The logic 
level on DSCLK is validated if it has the same value on two 
consecutive rising bus clock edges.) Clocks the serial communication 
port to the debug module during packet transfers. Maximum frequency 
is PSTCLK/5. At the synchronized rising edge of DSCLK, the data 
input on DSI is sampled and DSO changes state.

I

Breakpoint BKPT Breakpoint - Input used to request a manual breakpoint. Assertion of 
BKPT puts the processor into a halted state after the current 
instruction completes. Halt status is reflected on processor 
status/debug data signals (PST[3:0] and PSTDDATA[7:0]) as the 
value 0xF. If CSR[BKD] is set (disabling normal BKPT functionality), 
asserting BKPT generates a debug interrupt exception in the 
processor.

I

Development Serial 
Input

DSI Development Serial Input - Internally synchronized input that provides 
data input for the serial communication port to the debug module, after 
the DSCLK has been seen as high (logic 1). 

I

Development Serial 
Output

DSO Development Serial Output - Provides serial output communication for 
debug module responses. DSO is registered internally. The output is 
delayed from the validation of DSCLK high.

O

Debug Data DDATA[3:0] Display captured processor data and breakpoint status. The CLKOUT 
signal can be used by the development system to know when to 
sample DDATA[3:0].

O

Processor Status Clock PSTCLK Processor Status Clock - Delayed version of the processor clock. Its 
rising edge appears in the center of valid PST and DDATA output. 
PSTCLK indicates when the development system should sample PST 
and DDATA values.
If real-time trace is not used, setting CSR[PCD] keeps PSTCLK, and 
PST and DDATA outputs from toggling without disabling triggers. 
Non-quiescent operation can be reenabled by clearing CSR[PCD], 
although the external development systems must resynchronize with 
the PST and DDATA outputs.
PSTCLK starts clocking only when the first non-zero PST value (0xC, 
0xD, or 0xF) occurs during system reset exception processing.

O

Processor Status 
Outputs

PST[3:0] Indicate core status. Debug mode timing is synchronous with the 
processor clock; status is unrelated to the current bus transfer. The 
CLKOUT signal can be used by the development system to know 
when to sample PST[3:0].

O

All Processor Status 
Outputs

ALLPST Logical AND of PST[3:0]. The CLKOUT signal can be used by the 
development system to know when to sample ALLPST.

O

Table 16. Debug Support Signals (continued)

Signal Name Abbreviation Function I/O
MCF52211 ColdFire Microcontroller, Rev. 2
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Electrical Characteristics
2.3 Thermal Characteristics
Table 22 lists thermal resistance values. 

Table 22. Thermal Characteristics

Characteristic Symbol Value Unit

100 LQFP Junction to ambient, natural convection Single layer board (1s) JA 531,2 C / W

Junction to ambient, natural convection Four layer board (2s2p) JA 391,3 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 254 C / W

Junction to case — JC 95 C / W

Junction to top of package Natural convection jt 26 C / W

Maximum operating junction temperature — Tj 105 oC

81 MAPBGA Junction to ambient, natural convection Single layer board (1s) JA 611,2 C / W

Junction to ambient, natural convection Four layer board (2s2p) JA 352,3 C / W

Junction to ambient, (@200 ft/min) Single layer board (1s) JMA 502,3 C / W

Junction to ambient, (@200 ft/min) Four layer board (2s2p) JMA 312,3 C / W

Junction to board — JB 204 C / W

Junction to case — JC 125 C / W

Junction to top of package Natural convection jt 26 C / W

Maximum operating junction temperature — Tj 105 oC

64 LQFP Junction to ambient, natural convection Single layer board (1s) JA 621,2 C / W

Junction to ambient, natural convection Four layer board (2s2p) JA 431,3 C / W

Junction to ambient (@200 ft/min) Single layer board (1s) JMA 501,3 C / W

Junction to ambient (@200 ft/min) Four layer board (2s2p) JMA 361,3 C / W

Junction to board — JB 264 C / W

Junction to case — JC 95 C / W

Junction to top of package Natural convection jt 26 C / W

Maximum operating junction temperature — Tj 105 oC

64 QFN Junction to ambient, natural convection Single layer board (1s) JA 681,2 C / W

Junction to ambient, natural convection Four layer board (2s2p) JA 241,3 C / W

Junction to ambient (@200 ft/min) Single layer board (1s) JMA 551,3 C / W

Junction to ambient (@200 ft/min) Four layer board (2s2p) JMA 191,3 C / W

Junction to board — JB 84 C / W

Junction to case (bottom) — JC 0.65 C / W

Junction to top of package Natural convection jt 36 C / W

Maximum operating junction temperature — Tj 105 oC
MCF52211 ColdFire Microcontroller, Rev. 2
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Electrical Characteristics
2.5 EzPort Electrical Specifications

Table 24. 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

2 Reprogramming of a flash memory array block prior to erase is not required. 

Cycles

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

Table 25. EzPort Electrical Specifications

Name Characteristic Min Max Unit

EP1 EPCK frequency of operation (all commands except READ) — fsys / 2 MHz

EP1a EPCK frequency of operation (READ command) — fsys / 8 MHz

EP2 EPCS_b negation to next EPCS_b assertion 2 × Tcyc — ns

EP3 EPCS_B input valid to EPCK high (setup) 5 — ns

EP4 EPCK high to EPCS_B input invalid (hold) 5 — ns

EP5 EPD input valid to EPCK high (setup) 2 — ns

EP6 EPCK high to EPD input invalid (hold) 5 — ns

EP7 EPCK low to EPQ output valid (out setup) — 12 ns

EP8 EPCK low to EPQ output invalid (out hold) 0 — ns

EP9 EPCS_B negation to EPQ tri-state — 12 ns
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Electrical Characteristics
2.9 USB Operation

2.10 General Purpose I/O Timing
GPIO can be configured for certain pins of the QSPI, DDR Control, timer, UART, Interrupt and USB interfaces. When in GPIO 
mode, the timing specification for these pins is given in Table 30 and Figure 5.

The GPIO timing is met under the following load test conditions:

• 50 pF / 50  for high drive

• 25 pF / 25  for low drive

Frequency un-LOCK range fUL –1.5 1.5 % fref

Frequency LOCK range fLCK –0.75 0.75 % fref

CLKOUT period jitter 4, 5, 10 ,11, measured at fSYS Max
 • Peak-to-peak (clock edge to clock edge)
 • Long term (averaged over 2 ms interval)

Cjitter
—
—

10
.01

% fsys

On-chip oscillator frequency foco 7.84 8.16 MHz

1 In external clock mode, it is possible to run the chip directly from an external clock source without enabling the PLL.
2 This value has been updated.
3 All internal registers retain data at 0 Hz.
4 Depending on packaging; see the orderable part number summary.
5 Loss of Reference Frequency is the reference frequency detected internally, which transitions the PLL into self clocked mode.
6 Self clocked mode frequency is the frequency at which the PLL operates when the reference frequency falls below fLOR with 

default MFD/RFD settings.
7 This parameter is characterized before qualification rather than 100% tested.
8 Proper PC board layout procedures must be followed to achieve specifications.
9 This specification applies to the period required for the PLL to relock after changing the MFD frequency control bits in the 

synthesizer control register (SYNCR).
10 Jitter is the average deviation from the programmed frequency measured over the specified interval at maximum fsys. 

Measurements are made with the device powered by filtered supplies and clocked by a stable external clock signal. Noise 
injected into the PLL circuitry via VDDPLL and VSSPLL and variation in crystal oscillator frequency increase the Cjitter percentage 
for a given interval.

11 Based on slow system clock of 40 MHz measured at fsys max.

Table 29. USB Operation Specifications

Characteristic Symbol Value Unit

Minimum core speed for USB operation fsys_USB_min 16 MHz

Table 28. Oscillator and PLL Electrical Specifications (continued)

(VDD and VDDPLL = 2.7 to 3.6 V, VSS = VSSPLL = 0 V)

Characteristic Symbol Min Max Unit
MCF52211 ColdFire Microcontroller, Rev. 2
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Electrical Characteristics
Figure 5. GPIO Timing

2.11 Reset Timing

 

Figure 6. RSTI and Configuration Override Timing

Table 30. 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 31. 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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Electrical Characteristics
Figure 10. Test Clock Input Timing

Table 37. 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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Mechanical Outline Drawings
Figure 15 shows BDM serial port AC timing for the values in Table 38.

Figure 15. BDM Serial Port AC Timing

3 Mechanical Outline Drawings
This section describes the physical properties of the device and its derivatives. 

DSI

DSO

Current Next

CLKOUT

Past Current

DSCLK

D3

D4

D5
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Mechanical Outline Drawings
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Mechanical Outline Drawings
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Mechanical Outline Drawings
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Mechanical Outline Drawings
3.4 100-pin LQFP Package
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Revision History
4 Revision History
Table 39. Revision History

Revision Description

0 Initial public release.

1  • Formatting, layout, spelling, and grammar corrections.
 • Added information about the MCF52212 and MCF52213 devices.
 • Synchronized the “Pin Functions by Primary and Alternate Purpose” table in this document and the 

reference manual.
 • Added a specification for VDDUSB to the “Absolute maximum ratings” table.
 • Added specifications for VLVD and VLVDHYS to the “DC electrical specifications” table.
 • Added the “USB Operation” section.
 • Changed the maximum value for fsys(P/E) in the “SGFM Flash Program and Erase Characteristics” table 

(was “66.67 or 80”, is “102.4”).
 • Changed the maximum value for fsys(R) in the “SGFM Flash Program and Erase Characteristics” table 

(was “66.67 or 80”, is “50–80”).
 • Changed the crystal start-up time in the “PLL Electrical Specifications” table (was 10 ms, is 0.1 ms).
 • Updated the current consumption specifications.
 • Updated the maximum temperature and added clarifying footnote.
 • Changed the absolute maximum rating for VSTBY (was “-0.3 to 4.0”, is “+1.8 to 3.5”).
 • Changed the maximum value for fsys in the “PLL Electrical Specifications” table (was “66.67 or 80”, is 

“50–80”).

2  • Updated Clock generation features
 • Updated Table: Clocking Modes and added appropriate footnote
 • In Table: CLock Source Electrical Specifications, updated the following values: fcrystal, fext, fref_pll, 

EXTAL input high voltage (External reference)
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