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MCF52235 Family Configurations

Based on and includes all existing features of the Freescale TouCAN module
Full implementation of the CAN protocol specification version 2.0B

— Standard Data and Remote Frames (up to 109 bits long)

— Extended Data and Remote Frames (up to 127 bits long)

— 0-8 bytes data length

— Programmable bit rate up to 1 Mbit/sec

Flexible Message Buffers (MBs), totalling up to 16 message buffers of 0-8 byte data length each, configurable as
Rx or Tx, all supporting standard and extended messages

Unused Message Buffer space can be used as general purpose RAM space

Listen only mode capability

Content-related addressing

No read/write semaphores required

Three programmable mask registers: global for MBs 0-13, special for MB14, and special for MB15
Programmable transmit-first scheme: lowest ID or lowest buffer number

Time stamp based on 16-bit free-running timer

Global network time, synchronized by a specific message

Maskable interrupts

e 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 2 stop bits in 1/16 increments

Error-detection capabilities

Modem support includes request-to-send (RTS) and clear-to-send (CTS) lines for two UARTSs
Transmit and receive FIFO buffers

«  I2C module

Interchip bus interface for EEPROMs, LCD controllers, A/D converters, and keypads
Fully compatible with industry-standard I>C bus

Master and slave modes support multiple masters

Automatic interrupt generation with programmable level

*  Queued serial peripheral interface (QSPI)

Full-duplex, three-wire synchronous transfers

Up to four chip selects available

Master mode operation only

Programmable bit rates up to half the CPU clock frequency
Up to 16 pre-programmed transfers

»  Fast analog-to-digital converter (ADC)

Eight analog input channels

12-bit resolution

Minimum 1.125 ps conversion time

Simultaneous sampling of two channels for motor control applications

Single-scan or continuous operation

Optional interrupts on conversion complete, zero crossing (sign change), or under/over low/high limit
Unused analog channels can be used as digital I/O
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MCF52235 Family Configurations

1.2.15 Periodic Interrupt Timers (PITO and PIT1)

The two periodic interrupt timers (PITO and PIT1) are 16-bit timers that provide interrupts at regular intervals with minimal
processor intervention. Each timer can count down from the value written in its PIT modulus register or can be a free-running
down-counter.

1.2.16 Pulse Width Modulation (PWM) Timers

The MCF52235 has an 8-channel, 8-bit PWM timer. Each channel has a programmable period and duty cycle as well as a
dedicated counter. Each of the modulators can create independent continuous waveforms with software-selectable duty rates
from 0 to 100%. The PWM outputs have programmable polarity and can be programmed as left-aligned outputs or
center-aligned outputs. For 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.

1.2.17 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.

1.2.18 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.

1.2.19 Interrupt Controller (INTCO/INTC1)

There are two interrupt controllers on the MCF52235. These interrupt controllers are organized as seven levels with up to nine
interrupt sources per level. Each interrupt source has a unique interrupt vector, and provide each peripheral with all necessary
interrupts. Each internal interrupt has a programmable level [1-7] and priority within the level. The seven external interrupts
have fixed levels/priorities.

1.2.20 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.

1.2.21 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

e Power-on reset (POR)

*  Watchdog timer

e Phase locked-loop (PLL) loss of lock
e PLL loss of clock

*  Software

MCF52235 ColdFire Microcontroller Data Sheet, Rev. 10
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1.2.24 Package Pinouts

Figure 2 shows the pinout configuration for the 80-pin LQFP.
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Figure 2. 80-pin LQFP Pin Assignments

Figure 3 shows the pinout configuration for the 112-pin LQFP.
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Figure 3. 112-pin LQFP Pin Assignments

Figure 4 shows the pinout configuration for the 121 MAPBGA.
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1 2 3 4 5 6 7 8 9 10 11
TCLK SDA SCL IRQ15 IRQ14 IRQ13 VSSA VDDA AN1 AN7 ANS
TMS RCON GPTO GPT3 PWM5 PWM1 VRL VRH AN2 ANG6 AN4
TRST TDO TDI GPT2 PWM7 PWM3 IRQ12 ANO AN3 LNKLED ACTLED
DTIN1 DTINO ALLPST GPT1 VDDX VDDX VDD VDDR PST2 PST3 SPDLED
DDATA3 IRQ9 IRQ8 VSS VSS VDDX VSS VDD PSTO PST1 PHY_RXN
DDATAO DDATA1 DDATA2 VSS VSS VSS VSS VSS PHY_VSSRX |PHY_VDDRX| PHY_RXP
DTIN2 IRQ5 IRQ6 JTAG_EN VDDX VDDX VDDX PHY_VSSA | PHY_VSSTX | PHY_VDDTX | PHY_TXP
DTIN3 URTSO URTSH1 QSPI_DIN QSPI_CS1 VDDX TEST TXLED RXLED PHY_VDDA | PHY_TXN
SYNCB UCTSO UCTS1 QSPI_DOUT | QSPI_CS2 RSTI XTAL IRQT COLLED DUPLED PHY_RBIAS
SYNCA URXDO URXD1 QSPI_CLK | QSPI_CS3 VDDPLL VSSPLL IRQ2 IRQ11 URTS2 URXD2
TRQ10 UTXDO UTXD1 QSPI_CSO0 IRQ4 RSTO EXTAL IRQ3 IRQ7 UCTS2 UTXD2

Figure 4. 121 MAPBGA Pin Assignments




JOJONPUODIWSS 8[BIS88I]

Ll

01 "A9Y “19]|04IUOI0IDII B414PI0D GE€22SAOIN

Table 3. Pin Functions by Primary and Alternate Purpose

Pin Group Prima_ry Secom.:iaryF Tertia.ry Quaterpary St?;:’;h / Wired OR Pull-up/ ) Pin on 121 Pin on 112 | Pin on 80
Function unction Function Function Control’ Control | Pull-down MAPBGA LQFP LQFP
ADC? AN7 — — PAN[7] Low — — A10 88 64
ANG6 — — PAN[6] Low — — B10 87 63
AN5 — — PAN[5] Low — — A11 86 62
AN4 — — PAN[4] Low — — B11 85 61
AN3 — — PAN[3] Low — — C9 89 65
AN2 — — PAN[2] Low — — B9 90 66
AN1 — — PAN[1] Low — — A9 91 67
ANO — — PAN[O] Low — — c8 92 68
SYNCA CANTX* | FEC_MDIO | PAS[3] | PDSR[39] — — K1 28 20
SYNCB CANRX* FEC_MDC PAS[2] PDSR[39] — — Ji 27 19
VDDA — — — N/A N/A — A8 93 69
VSSA — — — N/A N/A — A7 96 72
VRH — — — N/A N/A — B8 94 70
VRL — — — N/A N/A — B7 95 71
Clock EXTAL — — — N/A N/A — L7 48 36
Generation ™S a1 — — — N/A N/A — 37 49 37
VDDPLL® — — — N/A N/A — K6 45 33
VSSPLL — — — N/A N/A — K7 47 35
Debug ALLPST — — — High — — D3 7 7
Data DDATA[3:0] — — PDD[7:4] High — — E1, F3,F2, F1 |12,13,16,17 —
PST[3:0] — — PDD[3:0] High — — D10, D9, |80,79,78,77 —
E10, E9
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Table 3. Pin Functions by Primary and Alternate Purpose (continued)

Drive

Pin Group Prima}ry Seconc_laryF Tertia!ry Quaterpary Strength/ Wired OR Pull-up/ ) Pin on 121 Pin on 112 | Pin on 80
Function unction Function Function Control’ Control | Pull-down MAPBGA LQFP LQFP

QsPI® QSPI_DIN/ CANRX* URXD1 PQS[1] | PDSR[2] | PWOR[4] — H4 34 25

EZPD
QSPI_DOUT/E| CANTX* UTXD1 PQS[0] | PDSR[1] | PWORI5] — Ja4 35 26

ZPQ

QSPI_CLK/ SCL URTSH PQS|[2] PDSRI[3] | PWORI6] PuII-Up8 K4 36 27

EZPCK
QSPI_CS3 SYNCA SYNCB PQS[6] | PDSR[7] — — K5 40 —
QSPI_CS2 — FEC_TXCLK| PQS[5] PDSR[6] — — J5 39 —
QSPI_CSt — FEC_TXEN PQS[4] PDSR[5] — — H5 38 —
QSPI_CS0 SDA UCTSH1 PQS[3] PDSR[4] | PWORJ[7] PuII-Up8 L4 37 28
Reset? RSTI — — — N/A N/A Pull-Up® J6 44 32
RSTO — — — high — — L6 46 34
Test TEST — — — N/A N/A Pull-Down H7 50 38
Timers, GPT3 FEC_TXD[3]| PWM7 PTA[3] | PDSR[23] — Pull-Up© B4 107 75
16-bit’ GPT2 FEC_TXD[2]| PWM5 PTA[2] | PDSR[22] — Pull-Up© C4 108 76
GPT1 FEC_TXDI[1] PWM3 PTA[1] PDSRI[21] — PuII-Up10 D4 109 77
GPTO FEC_TXER PWMH1 PTA[O] PDSRI[20] — PuII-Up10 B3 110 78
Timers, DTIN3 DTOUT3 PWM6 PTCI3] PDSRI[19] — — H1 22 14
32-bit DTIN2 DTOUT2 PWM4 PTC[2] | PDSR[18] — — G1 21 13
DTINT DTOUT1 PWM2 PTC[1] | PDSR[17] — — D1 9 9
DTINO DTOUTO PWMO PTC[O] PDSR[16] — — D2 8 8
UART 03 UCTSO CANRX* |FEC_RXCLK| PUA[3] |PDSR[11] — — J2 26 18
URTSO CANTX* | FEC_RXDV | PUA[2] | PDSR[10] — — H2 25 17
URXDO — FEC_RXD[0]| PUA[1] | PDSR[9] | PWOR][0] — K2 30 21
UTXDO — FEC_CRS PUA[O] | PDSR[8] | PWOR[1] — L2 31 22
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Table 3. Pin Functions by Primary and Alternate Purpose (continued)

Drive

Pin Group Prima}ry Seconc_laryF Tertia!ry Quaterpary Strength/ Wired OR Pull-up/ ) Pin on 121 Pin on 112 | Pin on 80
Function unction Function Function Control’ Control | Pull-down MAPBGA LQFP LQFP
UART 18 UCTST SYNCA URXD2 PUB[3] | PDSR[15] — — J3 24 16
URTS1 SYNCB UTXD2 PUB[2] | PDSR[14] — — H3 23 15
URXD1 — FEC_TXD[0] | PUB[1] |PDSR[13]| PWOR[2] — K3 32 23
UTXDA1 — FEC_COL PUBJ0] PDSR[12] | PWORJ3] — L3 33 24
UART 2 UCTS2 — — PUC[3] | PDSR[27] — — L10 61 —
URTS2 — — PUC[2] | PDSRI[26] — — K10 60 —
URXD2 — — PUC[1] | PDSR[25] — — K11 62 —
UTXD2 — — PUC[0] | PDSR[24] — — L11 63 —
FlexCAN SYNCA CANTX* FEC_MDIO PAS[3] PDSR[39] — — — 28 20
SYNCB CANRX* | FEC_MDC PAS[2] | PDSR[39] — — — 27 19
vDD5 M VDD — — — N/A N/A — D7, E8 65,102 45,74
VDDX VDDX — — — N/A N/A — D5, D6, ES, G5, 14, 43 10, 31
G6, G7, H6
VSS VSS — — — N/A N/A — E4, E5, E7,F4, 64,101 44,73
F5, F6, F7, F8
VSSX VSSX — — — N/A N/A — — 15, 42 11, 30

2
3
4
5
6
7
8

9

The PDSR and PSSR registers are described in Chapter 14, “General Purpose 1/0 Module. All programmable signals default to 2mA drive in normal
(single-chip) mode.
All signals have a pull-up in GPIO mode.
The use of an external PHY limits ADC, interrupt, and QSPI functionality. It also disables the UART0/1 and timer pins.

The multiplexed CANTX and CANRX signals do not have dedicated pins, but are available as muxed replacements for other signals.
The VDD1, VDD2, VDDPLL, and PHY_VDD pins are for decoupling only and should not have power directly applied to them.
For primary and GPIO functions only.
Only when JTAG mode is enabled.

For secondary and GPIO functions only.
RSTI has an internal pull-up resistor; however, the use of an external resistor is strongly recommended.
10 For GPIO function. Primary Function has pull-up control within the GPT module.
" This list for power and ground does not include those dedicated power/ground pins included elsewhere, e.g. in the Ethernet PHY.




1.12 ADC Signals

Table 13 describes the signals of the Analog-to-Digital Converter.

MCF52235 Family Configurations

Table 13. ADC Signals

Signal Name

Abbreviation

Function

Ie}

Analog Inputs

AN[7:0]

Inputs to the A-to-D converter.

Analog Reference

VRH

VRL

Reference voltage high and low inputs.

Analog Supply

Vbpa

Vssa

Isolate the ADC circuitry from power supply noise

1.13 General Purpose Timer Signals

Table 14 describes the General Purpose Timer Signals.

Table 14. GPT Signals

Signal Name

Abbreviation

Function

/0

General Purpose Timer
Input/Output

GPT[3:0] |Inputs to or outputs from the general purppose timer module

I/0

1.14 Pulse Width Modulator Signals

Table 15 describes the PWM signals.

Table 15. PWM Signals

Signal Name

Abbreviation

Function

/0

PWM Output Channels

PWM[7:0] |Pulse width modulated output for PWM channels

1.15 Debug Support Signals

These signals are used as the interface to the on-chip JTAG controller and also to interface to the BDM logic.

Table 16. Debug Support Signals

Signal Name

Abbreviation

Function

/0

JTAG Enable

JTAG_EN |Select between debug module and JTAG signals at reset

Test Reset

TRST This active-low signal is used to initialize the JTAG logic

asynchronously.

Test Clock

TCLK Used to synchronize the JTAG logic.

Test Mode Select

TMS Used to sequence the JTAG state machine. TMS is sampled on the
rising edge of TCLK.

Test Data Input

TDI Serial input for test instructions and data. TDI is sampled on the rising
edge of TCLK.
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The average chip-junction temperature (Tj) in °C can be obtained from

Ty =T+ (Ppx0y) Eqn. 1

where
* T, = ambient temperature, °C
*  Oja = package thermal resistance, junction-to-ambient, °C/W

Pp =Pt +Pro
* Py = chip internal power, Ipp x Vpp, watts
* Py =power dissipation on input and output pins — user determined

For most applications, PI/O < Pyt and can be ignored. An approximate relationship between Pp and Ty (if Py/q is neglected) is:
Pp = K=+ (T,+273°C) Eqn. 2
Solving equations 1 and 2 for K gives:
K = Ppx(T,+273°C) + 0, x P’ Eqn. 3
where K is a constant pertaining to the particular part. K can be determined from Equation 3 by measuring P, (at equilibrium)

for a known T,. Using this value of K, the values of Pjy and T; can be obtained by solving Equation 1 and Equation 2 iteratively
for any value of T,.

2.2 ESD Protection

Table 21. ESD Protection Characteristics'

Characteristic Symbol Value Units

ESD target for Human Body Model HBM 1500 (ADC and EPHY pins) \
2000 (All other pins)
ESD target for Charged Device Model CDM 250 \
HBM circuit description Rseries 1500 ohms
C 100 pF

Number of pulses per pin (HBM) —
positive pulses — 1
negative pulses — 1
Number of pulses per pin (CDM) —
positive pulses — 3
negative pulses — 3
Interval of pulses (HBM) — 1.0 sec
Interval of pulses (CDM) — 0.2 sec

1 A device is defined as a failure if the device no longer meets the device specification requirements after
exposure to ESD pulses. Complete DC parametric and functional testing is performed per applicable device
specification at room temperature followed by hot temperature, unless specified otherwise in the device
specification.
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2.4 Phase Lock Loop Electrical Specifications

Table 25. Oscillator and PLL Electrical Specifications
(VDD and VDDF‘LL =2.710 3.6 V, VSS = VSSPLL =0 V)

Characteristic Symbol Min Max Unit
Clock Source Frequency Range of EXTAL Frequency Range MHz
e Crystal ferystal 0.5 25.0
* External’ foxt 0 60.0
PLL reference frequency range fref pi 2 10.0 MHz
System frequency 2 fsys MHz
External clock mode 0 60
On-Chip PLL Frequency fref / 32 60
Loss of reference frequency 3 ° fLor 100 1000 kHz
Self clocked mode frequency % 5 fscm 1 5 MHz
Crystal start-up time 5 © tost — 10 ms
EXTAL input high voltage VIHEXT \Y
Crystal reference Vpp- 1.0 VDg
External reference 2.0 3.0
EXTAL input low voltage ViLExT \
Crystal reference Vss 1.0
External reference Vss 0.8
XTAL output high voltage VoL \'%
lOH =1.0mA VDD -1.0 —
XTAL output low voltage VoL \'%
lOL =1.0mA — 0.5
XTAL load capacitance® — — pF
PLL lock time®® ol — 500 us
Power-up to lock time 5 79 toik
With crystal reference — 10.5 ms
Without crystal reference — 500 us
Duty cycle of reference tac 40 60 % fsys
Frequency un-LOCK range fuL -1.5 1.5 % fsys
Frequency LOCK range fLCK -0.75 0.75 % fsys
CLKOUT period Jitter % & 8 1011 ‘measuyred at fgyg Max Ciitter
Peak-to-peak jitter (clock edge to clock edge) — 10 % fsys
Long term jitter (averaged over 2 ms interval) — 0.01

All internal registers retain data at 0 Hz.

A WO N =

default MFD/RFD settings.

[é)]

This parameter is characterized before qualification rather than 100% tested.
6 Proper PC board layout procedures must be followed to achieve specifications.

MCF52235 ColdFire Microcontroller Data Sheet, Rev. 10
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7 This value has been updated
8 Load capacitance determined from crystal manufacturer specifications and include circuit board parasitics.

9 Assuming a reference is available at power up, lock time is measured from the time Vpp and Vpppy | are valid to RSTO
negating. If the crystal oscillator is the reference for the PLL, the crystal start up time must be added to the PLL lock time to
determine the total start-up time.

10 Jitter is the average deviation from the programmed frequency measured over the specified interval at maximum fgy.
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 Vppp | and Vggp | and variation in crystal oscillator frequency increase the Cje, percentage
for a given interval

" Based on slow system clock of 40 MHz measured at fg s max.

2.5 General Purpose I/0 Timing

GPIO can be configured for certain pins of the QSPI, timers, UARTs, FEC, and interrupts. When in GPIO mode, the timing
specification for these pins is given in Table 26 and Figure 6.

The GPIO timing is met under the following load test conditions:
e 50 pF /50 Q for high drive
e 25pF/25Q for low drive

Table 26. GPIO Timing

Num Characteristic Symbol Min Max Unit
G1 CLKOUT high to GPIO output valid tcHPoOV — 10 ns
G2 CLKOUT high to GPIO output invalid tcHPOI 1.5 — ns
G3 GPIO input valid to CLKOUT high tpveH 9 — ns
G4 CLKOUT high to GPIO input invalid tcHpl 1.5 — ns

owour N\ / N/ N/ A\

@
GPIO Outputs >< >O<><

PO
GPIO Inputs >< ><

Figure 6. GPIO Timing

¢

\
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2.8.4 Transceiver Characteristics
Table 33. 10BASE-T Transceiver Characteristics

Parameter Symbol Min Typ Max Units Test Conditions
Peak differential output voltage Vop 22 25 2.8 \ With specified transformer and line
replaced by 100 Q(+1%) load
Transmit timing jitter — 0 2 11 ns Using line model specified in the
IEEE 802.3
Receive dc input impedance Zin — 10 — kQ 0.0<Vj,<33V
Receive differential squelch level Vsquelch 300 400 585 mV  |3.3 MHz sine wave input

Table 34. 100BASE-TX Transceiver Characteristics

Parameter Symbol Min Typ Max Units Test Conditions
Transmit Peak Differential Output Vop 0.95 1.00 1.05 \ With specified transformer and line
Voltage replaced by 100 Q(+1%) load
Transmit Signal Amplitude Veym 98 100 102 % With specified transformer and line
Symmetry replaced by 100 Q (+1%) load
Transmit Rise/Fall Time ty 3 4 5 ns With specified transformer and line

replaced by 100 Q (+1%) load

Transmit Rise/Fall Time Symmetry tis -0.5 0 +0.5 ns See |IEEE 802.3 for details
Transmit Overshoot/UnderShoot Vosh — 25 5 %
Transmit Jitter — 0 .6 1.4 ns
Receive Common Mode Voltage Vem — 1.6 — Vv Vbprx =2.5V
Receiver Maximum Input Voltage Vmax — — 4.7 \' Vpprx = 2.5 V. Internal circuits

protected by divider in shutdown

2.9 Analog-to-Digital Converter (ADC) Parameters

Table 35 lists specifications for the analog-to-digital converter.
Table 35. ADC Parameters’

Name Characteristic Min Typical Max Unit

Vrer. | Low reference voltage Vss — VREFH \Y

Vrery | High reference voltage VREFL — Vopa \
Vppa Analog supply voltage 3.0 3.3 3.6 \

VaDpIN Input voltages VREFL — VREFH \
RES Resolution 12 — 12 bits
INL Integral non-linearity (full input signal range)? — +2.5 +3 LsB®
INL Integral non-linearity (10% to 90% input signal range)4 — 2.5 +3 LSB
DNL Differential non-linearity — —1 < DNL < +1 <+1 LSB

Monotonicity Guaranteed
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2.13 JTAG and Boundary Scan Timing

Table 39. JTAG and Boundary Scan Timing

Num Characteristics’ Symbol Min Max Unit
J1 TCLK frequency of operation ficve DC 1/4 fsysio
J2 TCLK cycle period tieye 4 xtcye — ns
J3 TCLK clock pulse width ticw 26 — ns
J4 TCLK rise and fall times tycRE 0 3 ns
J5 Boundary scan input data setup time to TCLK rise tsspsT 4 — ns
J6 Boundary scan input data hold time after TCLK rise tBSDHT 26 — ns
J7 TCLK low to boundary scan output data valid tespv 0 33 ns
J8 TCLK low to boundary scan output high Z tespz 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 trAPBHT 10 — ns
Ji1 TCLK low to TDO data valid troopv 0 26 ns
J12 | TCLK low to TDO high Z trpobz 0 8 ns
J13 | TRST assert time trRSTAT 100 — ns
J14 | TRST setup time (negation) to TCLK high trRsTST 10 — ns

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

A
®

A
A
A
y

TCLK ViH
Vi

(input) @ - I ‘ -

Figure 14. Test Clock Input Timing
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2.14 Debug AC Timing Specifications

Table 40 lists specifications for the debug AC timing parameters shown in Figure 19.

Table 40. Debug AC Timing Specification

60 MHz
Num Characteristic Units
Min Max
D1 PST, DDATA to CLKOUT setup 4 — ns
D2 CLKOUT to PST, DDATA hold 1.5 — ns
D3 DSI-to-DSCLK setup 1 xtcye — ns
D4 ' | DSCLK-to-DSO hold 4 xtoye — ns
D5 DSCLK cycle time 5 xtcyc — ns
D6 BKPT input data setup time to CLKOUT Rise 4 — ns
D7 BKPT input data hold time to CLKOUT Rise 1.5 — ns
D8 CLKOUT high to BKPT high Z 0.0 10.0 ns

' DSCLK and DSI are synchronized internally. D4 is measured from the synchronized DSCLK input relative to
the rising edge of CLKOUT.

Figure 18 shows real-time trace timing for the values in Table 40.

CLKOUT
|
|
HONO,
4—»4—7
|
PST[3:0] |
DDATA[3:0]

Figure 18. Real-Time Trace AC Timing

Figure 19 shows BDM serial port AC timing for the values in Table 40.

avour [/ \_# ) /S S S )

;
DSCLK ‘ :

' |
NOul

|

|
DSI } 1 Current >< Next
\ |
=1
|
DSO >< Past % Current

Figure 19. BDM Serial Port AC Timing

A
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Mechanical Outline Drawings

3 Mechanical Outline Drawings

This section describes the physical properties of the MCF52235 and its derivatives.

3.1 80-pin LQFP Package

ax 4X 20 TIPS
] 020 0.008)[H[ L-M [N] 0]020(0.008)[T[L-M [N]

VIEWY

PLATING

J F BASE

=

le—D—> U
[©]0.130005@[T[L-MO [N

SECTION AB-AB
ROTATED 90° CLOCKWISE

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

. CONTROLLING DIMENSION: MILLIMETER.

. DATUM PLANE -H- IS LOCATED AT BOTTOM OF

LEAD AND IS COINCIDENT WITH THE LEAD

WHERE THE LEAD EXITS THE PLASTIC BODY AT

THE BOTTOM OF THE PARTING LINE.

DATUMS —L-, M- AND -N- TO BE DETERMINED

AT DATUM PLANE —H-.

DIMENSIONS S AND V TO BE DETERMINED AT

SEATING PLANE -T-.

DIMENSIONS A AND B DO NOT INCLUDE MOLD

SEATING PROTRUSION. ALLOWABLE PROTRUSION IS

PLANE 0.250 (0.010) PER SIDE. DIMENSIONS A AND B

DO INCLUDE MOLD MISMATCH AND ARE
VIEW AA DETERMINED AT DATUM PLANE —H-.

DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION. DAMBAR PROTRUSION SHALL

NOT CAUSE THE LEAD WIDTH TO EXCEED 0.460

(0.018). MINIMUM SPACE BETWEEN

PROTRUSION AND ADJACENT LEAD OR

PROTRUSION 0.07 (0.003).

w N

>

o

[=H-] ]
S

L

~

c2
0.05(0.002)®

MILLIMETERS INCHES
01 DIM| MIN MAX | MIN | MAX

A 14.00 BSC 0551 BSC
2x RR1 0.25(0.010) Al 7.00 BSC 0.276 BSC
GAGE

B 14.00 BSC 0.551 BSC
_ B1 7.00BSC 0.276 BSC
PLANE C — 1.60 — | 0.063

C1 0.04 024 | 0.002 | 0.009
C2 1.30 1.50 | 0.051 | 0.059
0 0.22 038 | 0.009 | 0.015

D
E | 040 | 075 | 0016 | 0.030
2 F | 017 | 033 | 0.007 | 0.013
G 0.65 BSC 0.026 BSC
VIEW AA J | 009 | 027 | 0004 [ 0011
K 0.50 REF 0.020 REF
P | 0.325BSC 0.013 REF
R1 | 0.0 | 0.20 | 0.004 | 0.008
S | 16.00BSC 0.630 BSC
S1 | 800BSC 0.315 BSC
U [ 009 [ 016 | 0.004 [ 0.006
v | 1600BSC 0.630 BSC
Vi | 800BSC 0.315BSC
w 0.20 REF 0.008 REF
z 1.00 REF 0.039 REF
0 0°] 10°] o0°] 10°
01 0° — 1 oo —
02| o°| 14| 9°[ w°

CASE 917A-02
ISSUEC

DATE 09/21/95
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3.2

112-pin LQFP Package

4X [A]o. 20[H[A-B[D] 4X 28 TIPS [~]o. 20[c[A-B[D]
PIN 1 112 — 85 LA\
INDEX _HHAHAAAAAAAAAA
1 g\O | 84
Al o= E]
1= Bl @
o T 22 A\
o N
o NIEG ] BA
ZSEE /,l\\\ 57
THHHHHHEEWHH@HHQHHHHHHHHHHHH
37 ol =+ 56
@ \ VIEW Y
rl.GO MAX
[ — 112X
[&]o. 10[]
1
e gy :

[[0. 08@®][c[A-B]D]

© FREESCALE SEMICONDUCTOR,
ALL RIGHTS RESERVED.

INC.

| MECHANICAL OUTLINE | PRINT VERSION NOT TO SCALE

TITLE:

11

2LD LQFP

20 X 20 X 1. 4

0.

65 PITCH

DOCUMENT NO: 98ASS23330W

REV: E

CASE NUMBER: 987-02

25 MAY 2005

STANDARD: JEDEC MS-026 BFA
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NOTES:
1. DIMENSIONS ARE IN MILLIMETERS.

INCLUDING MOLD MISMATCH.

> B PBher

0.25 MM FROM THE LEAD TIP.

EXACT SHAPE OF EACH CORNER IS OPTIONAL.

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

THIS DIMENSION DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR PROTRUSION
SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED THE UPPER LIMIT BY MORE THAN

0.08 MM. DAMBAR CANNOT BE LOCATED ON THE LOWER RADIUS OR THE FOOT. MINIMUM
SPACE BETWEEN PROTRUSION AND ADJACENT LEAD OR PROTRUSION 0.07 MM.

THIS DIMENSION DOES NOT INCLUDE MOLD PROTRUSION. ALLOWABLE PROTRUSION IS
0.254 MM PER SIDE. THIS DIMENSION IS MAXIMUM PLASTIC BODY SIZE DIMENSIONS

THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN 0.10 MM AND

© FREESCALE SEMICONDUCTOR, INC. MECHANICAL OUTLINE

ALL RIGHTS RESERVED.

PRINT VERSION NOT TO SCALE

TITLE: 112LD LQFP,
20 X 20 X 1.4 PKG,
0.65 PITCH

DOCUMENT NO: 98ASS23330W

REV: E

CASE NUMBER: 987-02

25 MAY 2005

STANDARD: JEDEC MS-026 BFA
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3.3 121 MAPBGA Package

12 —{B]
12 El 121X [ o2 A= —
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K| & &-d-0 &b w|
J 15> DD D
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E| &-d-0 & \ [rox_ 1]
D 15> DD PP
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\ 0.55 | |._043
B | ©bbbdddd>dbd 121X 8812 A 829
A&S)\’OOO"’OO $¢O.25®ABC (112)
Z‘_C\IP')#’IOLDI\OOO’O: ¢O1O®A
A1 INDEX AREA 1.6 MAX
BOTTOM VIEW SIDE VIEW
FREESCALE SEMICONDUCTOR, INC.
© FREESCALE SEMICONDUCTOR MECHANICAL OUTLINE PRINT VERSION NOT TO SCALE
TITLE: PBGA, LOW PROFILE, DOCUMENT NO: 98ARE10645D REV: O
121 1/0, 12 X 12 PKG, CASE NUMBER: 1817-01 15 NOV 2005
1T MM PITCH (MAP) STANDARD: NON—JEDEC
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