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MCF52235 Family Configurations

1 MCF52235 Family Configurations

Table 1. MCF52235 Family Configurations

Module 52230 52231 52232 52233 52234 52235 52236
Version 2 ColdFire Core with EMAC . . . . . . .
(Enhanced Multiply-Accumulate Unit)
System Clock (MHz) 60 60 50 60 60 60 50
Performance (Dhrystone 2.1 MIPS) 56 56 46 56 56 56 46
Flash / Static RAM (SRAM) 128/32 128/32 128/32 256/32 256/32 256/32 256/32

Kbytes Kbytes Kbytes Kbytes Kbytes Kbytes Kbytes
Interrupt Controllers (INTCO/INTC1) . o . . . . .
Fast Analog-to-Digital Converter (ADC) . o . . . . .
Random Number Generator and Crypto — — — — — o —
Acceleration Unit (CAU)
FlexCAN 2.0B Module — o — — . o —
Fast Ethernet Controller (FEC) with on-chip o ) . . . o .
interface (EPHY)
Four-channel Direct-Memory Access (DMA) . o . . . . .
Software Watchdog Timer (WDT) . o . . . o .
Programmable Interrupt Timer 2 2 2 2 2 2 2
Four-Channel General Purpose Timer o o . . o o .
32-bit DMA Timers 4 4 4 4 4 4 4
QSPI . . . . . . o
UART(s) 3 3 3 3 3 3 3
12C . . . . . . .
Eight/Four-channel 8/16-bit PWM Timer . o . . . . .
General Purpose 1/0O Module (GPIO) . ) . . . o .
Chip Configuration and Reset Controller o o . . . o .
Module
Background Debug Mode (BDM) o o . . . o .
JTAG - IEEE 1149.1 Test Access Port' . . . . . . .
Package 80 LQFP | 80 LQFP | 80 LQFP | 80 LQFP |112 LQFP|112 LQFP| 80 LQFP
112 LQFP|112 LQFP 112 LQFP 121 121
MAPBGA | MAPBGA

' The full debug/trace interface is available only on the 112- and 121-pin packages. A reduced debug interface is bonded on the
80-pin package.
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MCF52235 Family Configurations

*  Four 32-bit DMA timers
— 17-ns resolution at 60 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 timers
— 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
— 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

* Real-Time Clock (RTC)

— Maintains system time-of-day clock
— Provides stopwatch and alarm interrupt functions

e Two periodic interrupt timers (PITs)

— 16-bit counter

— Selectable as free running or count down
*  Software watchdog timer

— 32-bit counter

— Low power mode support
*  Clock Generation Features

— Crystal input
— On-chip PLL
— Provides clock for integrated EPHY
*  Dual Interrupt Controllers (INTCO/INTC1)
— Support for multiple interrupt sources organized as follows:
— Fully-programmable interrupt sources for each peripheral
— 7 fixed-level interrupt sources

— Seven external interrupt signals

MCF52235 ColdFire Microcontroller Data Sheet, Rev. 10
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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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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




JOJONPUODIWSS 8[BIS88I]

le

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

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.




MCF52235 Family Configurations

1.3 Reset Signals

Table 4 describes signals that are used to either reset the chip or as a reset indication.

Table 4. Reset Signals

Signal Name Abbreviation Function /0

Reset In RSTI Primary reset input to the device. Asserting RSTI immediately resets I
the CPU and peripherals.

Reset Out RSTO Driven low for 512 CPU clocks after the reset source has deasserted. (0]

1.4 PLL and Clock Signals

Table 5 describes signals that are used to support the on-chip clock generation circuitry.
Table 5. PLL and Clock Signals

Signal Name Abbreviation Function /0
External Clock In EXTAL Crystal oscillator or external clock input. |
Crystal XTAL Crystal oscillator output. (0]
Clock Out CLKOUT  |This output signal reflects the internal system clock. 0]

1.5 Mode Selection

Table 6 describes signals used in mode selection, Table 6 describes particular clocking modes.

Table 6. Mode Selection Signals

Signal Name Abbreviation Function /0

Reset Configuration RCON The Serial Flash Programming mode is entered by asserting the —
RCON pin (with the TEST pin negated) as the chip comes out of
reset. During this mode, the EzPort has access to the Flash memory
which can be programmed from an external device.

Test TEST Reserved for factory testing only and in normal modes of operation |
should be connected to VSS to prevent unintentional activation of
test functions.

1.6  External Interrupt Signals

Table 7 describes the external interrupt signals.

Table 7. External Interrupt Signals

Signal Name Abbreviation Function /0

External Interrupts IRQ[15:1] |External interrupt sources. |

MCF52235 ColdFire Microcontroller Data Sheet, Rev. 10
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MCF52235 Family Configurations

1.7  Queued Serial Peripheral Interface (QSPI)

Table 8 describes QSPI signals.
Table 8. Queued Serial Peripheral Interface (QSPI) Signals

Signal Name Abbreviation Function /0
QSPI Synchronous QSPI_DOUT |Provides the serial data from the QSPI and can be programmed to be (0]
Serial Output driven on the rising or falling edge of QSPI_CLK.
QSPI Synchronous QSPI_DIN |Provides the serial data to the QSPI and can be programmed to be |
Serial Data Input sampled on the rising or falling edge of QSPI_CLK.
QSPI Serial Clock QSPI_CLK |Provides the serial clock from the QSPI. The polarity and phase of o]
QSPI_CLK are programmable.
Synchronous Peripheral | QSP1_CS[3:0] | QSPI peripheral chip selects that can be programmed to be active (0]
Chip Selects high or low.
1.8  Fast Ethernet Controller EPHY Signals
Table 9 describes the Fast Ethernet Controller (FEC) signals.
Table 9. Fast Ethernet Controller (FEC) Signals
Signal Name Abbreviation Function /0
Twisted Pair Input + RXP Differential Ethernet twisted-pair input pin. This pin is high-impedance |
out of reset.
Twisted Pair Input - RXN Differential Ethernet twisted-pair input pin. This pin is high-impedance |
out of reset.
Twisted Pair Output + TXN Differential Ethernet twisted-pair output pin. This pin is 0]
high-impedance out of reset.
Twisted Pair Output - TXP Differential Ethernet twisted-pair output pin. This pin is (0]
high-impedance out of reset.
Bias Control Resistor RBIAS Connect a 12.4 kQ (1.0%) external resistor, RBIAS, between the |
PHY_RBIAS pin and analog ground.
Place this resistor as near to the chip pin as possible. Stray
capacitance must be kept to less than 10 pF
(>50 pF causes instability). No high-speed signals can be permitted in
the region of RBIAS.
Activity LED ACT_LED |Indicates when the EPHY is transmitting or receiving 0]
Link LED LINK_LED |Indicates when the EPHY has a valid link (0]
Speed LED SPD_LED |Indicates the speed of the EPHY connection o]
Duplex LED DUPLED |Indicates the duplex (full or half) of the EPHY connection o
Collision LED COLLED |Indicates if the EPHY detects a collision (0]
Transmit LED TXLED Indicates if the EPHY is transmitting (0]
Receive LED RXLED Indicates if the EPHY is receiving 0]
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Electrical Characteristics

Table 20. Thermal Characteristics

Characteristic Symbol Package' Value Unit

Junction to ambient, natural convection 04a 80-pin LQFP, four-layer board 36.023 °C/W
112-pin LQFP, four-layer board 35.0
121 MAPBGA, four-layer board 32
80-pin LQFP, one-layer board" 49.0°
121 MAPBGA, one-layer board’ 56"
112-pin LQFP, one-layer board’ 44.0'

Junction to ambient (@200 ft/min) OymA 80-pin LQFP, four-layer board 30.0 °C/W
112-pin LQFP, four-layer board 29.0
121 MAPBGA, four-layer board 28
80-pin LQFP, one-layer board" 39.0°
112-pin LQFP, one-layer board' 35.0°
121 MAPBGA, one-layer board’ 46’

Junction to board 048 80-pin LQFP 22,0 °C/W
112-pin LQFP 23.0
121 MAPBGA, four-layer board 18

Junction to case 0,c | 80-pin LQFP 6.0° °C/W
112-pin LQFP 6.0
121 MAPBGA 10

Junction to top of package, natural convection Pt 80-pin LQFP 2.08 °C/W
112-pin LQFP 2.08
121 MAPBGA 2.08

Maximum operating junction temperature T; All 130 °C

The use of this device in one- or two-layer board designs is not recommended due to the limited thermal conductance
provided by those boards.

0yua and ¥j; parameters are simulated in conformance with EIA/JESD Standard 51-2 for natural convection. Freescale
recommends the use of 0;ya 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 ‘¥ parameter, the device power
dissipation, and the method described in EIA/JESD Standard 51-2.

3 Per JEDEC JESD51-6 with the board 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.

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

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.

MCF52235 ColdFire Microcontroller Data Sheet, Rev. 10
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Electrical Characteristics

2.3 DC Electrical Specifications
Table 22. DC Electrical Specifications !

Characteristic Symbol Min Max Unit
Supply voltage Vb 3.0 3.6 \
Input high voltage V4 0.7 x Vpp 4.0 \
Input low voltage Vi Vgs—0.3 0.35x Vpp \'
Input hysteresis Vuys 0.06 x Vpp — mV
Low-voltage detect trip voltage (Vpp falling) Vivp 2.15 23 \
Low-voltage detect hysteresis (Vpp rising) VLVDHYS 60 120 mV
Input leakage current lin -1.0 1.0 pA
Vin = Vpp or Vgg, input-only pins
High impedance (off-state) leakage current loz -1.0 1.0 pA
Vin = Vpp or Vgg, all input/output and output pins
Output high voltage (all input/output and all output pins) VoH Vpp-0.5 _ \
lOH =-2.0mA
Output low voltage (all input/output and all output pins) VoL _ 0.5 \
loL=2.0 mA
Weak internal pull-up device current, tested at V;_ max.? lapPU -10 -130 pA
Input capacitance 3 Cin pF
All input-only pins — 7
All input/output (three-state) pins — 7
Load capacitance? pF
Low drive strength CL 25
High drive strength 50
DC injection current 3 % 6.7 e mA
VNeGeLamp =Vss— 0.3 V, VposcrLamp = Vop + 0.3
Single pin limit -1.0 1.0
Total MCU limit, Includes sum of all stressed pins -10 10

Refer to Table 25 for additional PLL specifications.
Refer to Table 3 for pins with internal pull-up devices.

AW N =

This parameter is characterized before qualification rather than 100% tested.
pF load ratings are based on DC loading and are provided as an indication of driver strength. High speed interfaces

require transmission line analysis to determine proper drive strength and termination.

(6]

All functional non-supply pins are internally clamped to Vgg and their respective Vpp.

Input must be current limited to the 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.

The power supply must maintain regulation within operating Vpp range during instantaneous and operating maximum
current conditions. If positive injection current (V;, > Vpp) is greater than Ipp, the injection current may flow out of Vpp
and could result in external power supply going out of regulation. Ensure that the external Vpp load shunts current
greater than maximum injection current. This is the greatest risk when the MCU is not consuming power. Examples are:
if no system clock is present, or if clock rate is very low which would reduce overall power consumption. Also, the system
clock is not present during the power-up sequence until the PLL has attained lock.

MCF52235 ColdFire Microcontroller Data Sheet, Rev. 10
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Electrical Characteristics

Table 23. Active Current Consumption Specifications

Typical
Characteristic Symbol | Runningfrom | Running from | Running from | Running from Peak Unit
SRAM, Flash, Flash, EPHY | Flash, EPHY
EPHY Off EPHY Off 10BaseT 100BaseT
Active current, core and I/O | Ippr+Ippx
PLL @25 MHz +lppa 75 82 150 260 290 mA
PLL @60 MHz 130 138 220 310 340
Analog supply current Ibpa
Normal operation 20 20 20 20 30 mA
Low-power STOP 15 15 15 15 50 pA
Table 24. Current Consumption Specifications in Low-Power Modes'
Mode2 PLL @25 MHz | PLL @60 MHz | PLL @60 MHz Unit
(typical)® (typical)® (peak)*
STOP mode 3 (STPMDI[1:0]=11) 0.2 1.0 mA
STOP mode 2 (STPMD[1:0]=10) 7 —
STOP mode 1 (STPMDI[1:0]=01) 10 12 —
STOP mode 0 (STPMD[1:0]=00) 10 12 —
WAIT 16 27 —
DOZE 16 27 —
RUN 25 45 —
T All values are measured with a 3.30 V power supply.
2 Refer to the “Power Management” chapter in the MCF52235 ColdFire® Integrated
Microcontroller Reference Manual for more information on low-power modes.
3 These values were obtained with CLKOUT and all peripheral clocks except for the CFM clock
disabled prior to entering low-power mode. The tests were performed at room temperature. All
code was executed from flash memory; running code from SRAM further reduces power
consumption.
4 These values were obtained with CLKOUT and all peripheral clocks enabled. All code was
executed from flash memory.
MCF52235 ColdFire Microcontroller Data Sheet, Rev. 10
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Electrical Characteristics

2.8 EPHY Parameters

2.8.1 EPHY Timing

Table 30 and Figure 9 show the relevant EPHY timing parameters.
Table 30. EPHY Timing Parameters

Num Characteristic Symbol Value Unit
E1 EPHY startup time tstart-Up 360 us
EPHYEN
MDIO
- -
E1

Figure 9. EPHY Timing

2.8.2 10BASE-T SQE (Heartbeat) Timing

Table 31 and Figure 10 show the relevant l0BASE-T SQE (heartbeat) timing parameters.
Table 31. 10BASE-T SQE (Heartbeat) Timing Parameters

Characteristic Symbol Min Typ' Max Units
COL (SQE) delay after TXEN off t1 — 1.0 — us
COL (SQE) pulse duration t2 — 1.0 — us

' Typical values are at 25°C.

MCF52235 ColdFire Microcontroller Data Sheet, Rev. 10
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Electrical Characteristics

Table 35. ADC Parameters’ (continued)

Name Characteristic Min Typical Max Unit
fapic ADC internal clock 0.1 — 5.0 MHz
Rap Conversion range VREFL — VREFH \
tappy | ADC power-up time® — 6 13 taic cycles®
trec Recovery from auto standby — 0 1 taic cycles
tapc Conversion time — 6 — taic cycles
taADs Sample time — 1 — taic cycles
Capi Input capacitance — See Figure 12 — pF
XiN Input impedance — See Figure 12 — w
laDI Input injection current’, per pin — — 3 mA
lvrerH | VREFH current — 0 — mA
Vorrser | Offset voltage internal reference — +11 +15 mV
Egain | Gain error (transfer path) .99 1 1.01 —
Vorrser | Offset voltage external reference — +3 — mV
SNR Signal-to-noise ratio — 62 to 66 — dB
THD Total harmonic distortion — =75 — dB
SFDR | Spurious free dynamic range — 75 — dB
SINAD | Signal-to-noise plus distortion — 65 — dB
ENOB | Effective number OF bits 9.1 10.6 — Bits

All measurements were made at Vpp = 3.3V, Vggpn = 3.3V, and Vggp = ground
INL measured from VIN = VREFL to VIN = VREFH

LSB = Least Significant Bit

INL measured from V|5 = 0.1VRrgpy to Vy = 0.9VRgrH

Includes power-up of ADC and VRgg

ADC clock cycles

The current that can be injected or sourced from an unselected ADC signal input without impacting the performance of the
ADC

N o o A WO DND =

2.9.1 Equivalent Circuit for ADC Inputs

Figure 10-17 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 (Vrgry- VRErL)/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 (Vggry-Vrepr)/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 ongoing input current, which is a function
of the analog input voltage, Vrgp, and the ADC clock frequency.

MCF52235 ColdFire Microcontroller Data Sheet, Rev. 10
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125W ESD Resistor

1

1 8pF noise damping capacitor

Analog Input @ @
S1

: - \L S3 S/H

T T (VRern- VREFL) +2 82 c2
C1=C2=1pF

C1

Parasitic capacitance due to package, pin-to-pin and pin-to-package base coupling; 1.8pF
Parasitic capacitance due to the chip bond pad, ESD protection devices and signal routing; 2.04pF
Equivalent resistance for the channel select mux; 100 ohms

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; 1.4pF

5 Equivalent input impedance, when the input is selected = 1 =D
ADC CLOCK RATE x (1.4 x 10 7)

B R S R

Figure 12. Equivalent Circuit for A/D Loading

2.10 DMA Timers Timing Specifications

Table 36 lists timer module AC timings.
Table 36. Timer Module AC Timing Specifications

Name Characteristic! Min Max Unit
T DTINO / DTIN1 / DTIN2 / DTINS cycle time 3 xteye — ns
T2 DTINO / DTIN1 / DTIN2 / DTINS3 pulse width 1 xtoye — ns

T All timing references to CLKOUT are given to its rising edge.

2.11 EzPort Electrical Specifications

Table 37. 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% Teye — 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
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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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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
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3.2

112-pin LQFP Package
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Mechanical Outline Drawings
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3.3 121 MAPBGA Package
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Revision History

Table 41. Revision History (continued)

Revision Description
8 Sep 2009 ¢ Updated Table 25 — PLL Electrical Specifications.
8 April 2010 » Updated Table 37— EzPort Electrical Specifications
22 Mar 2011 » Updated Table Oscillator and PLL Electrical Specification. In EXTAL input high voltage updated VDD to
3.0
23-Mar-2011 | = Changed EXTAL input high voltage (External reference) Maximum to "3.0V" (Instead of "VDD"). Also,

add a note this value has been updated.
Updated clock generation feature
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