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MCF523x Family Configurations

1 MCF523x Family Configurations

Table 1. MCF523x Family Configurations

Module MCF5232 | MCF5233 | MCF5234 | MCF5235
ColdFire V2 Core with EMAC X X X X
(Enhanced Multiply-Accumulate
Unit)
Enhanced Time Processor Unit 16-ch 32-ch 16-ch 32-ch
with memory (eTPU) 6K 6K 6K 6K
System Clock up to 150 MHz
Performance (Dhrystone/2.1 MIPS) up to 144
Instruction/Data Cache 8 Kbytes
Static RAM (SRAM) 64 Kbytes
Interrupt Controllers (INTC) 2 2 2 2
Edge Port Module (EPORT) X X X X
External Interface Module (EIM) X X X X
4-channel Direct-Memory Access X X X X
(DMA)
SDRAM Controller X X X X
Fast Ethernet Controller (FEC) — — X X
Cryptography - Security module for — — — X

data packets processing

Watchdog Timer (WDT) X X X X
Four Periodic Interrupt Timers (PIT) X X X X
32-bit DMA Timers 4 4 4 4
QSPI X X X X
UART(S) 3 3 3 3
1°c X X X X
FlexCAN 2.0B - Controller-Area 1 2 1 2
Network communication module
General Purpose /O Module X X X X
(GPIO)
JTAG - IEEE 1149.1 Test Access X X X X
Port
Package 160 QFP 256 256 256
196 MAPBGA | MAPBGA | MAPBGA
MAPBGA

2 Block Diagram

The superset device in the MCF523x family comes in a 256 mold array process ball grid array (MAPBGA)
package. Figure shows a top-level block diagram of the MCF5235, the superset device.
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Features
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For a detailed feature list see the MCF5235 Reference Manual (MCF5235RM).
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Signal Descriptions

4 Signal Descriptions

This section describes signals that connect off chip, including a table of signal properties. For a more
detailed discussion of the MCF523x signals, consult the MCF5235 Reference Manual (MCF5235RM).

4.1  Signal Properties

Table 2 lists all of the signals grouped by function. The “Dir” column is the direction for the primary
function of the pin. Refer to Section 6, “Mechanicals/Pinouts and Part Numbers,” for package diagrams.

NOTE

In this table and throughout this document a single signal within a group is
designated without square brackets (i.e., A24), while designations for
multiple signals within a group use brackets (i.e., A[23:21]) and is meant to
include all signals within the two bracketed numbers when these numbers
are separated by a colon.

NOTE

The primary functionality of a pin is not necessarily its default functionality.
Pins that are muxed with GP1O will default to their GP1O functionality.

Table 2. MCF523x Signal Information and Muxing

MCF5232 | MCF5232 | MCF5233 | MCF5234 | MCF5235

Signal Name GPIO Alternate 1 |Alternate 2| Dir.! 160 196 256 256 256
QFP MAPBGA | MAPBGA | MAPBGA | MAPBGA
Reset
RESET — — — [ 83 N13 T15 T15 T15
RSTOUT — — — o} 82 P13 T14 T14 T14
Clock
EXTAL — — — [ 86 M14 P16 P16 P16
XTAL — — — o} 85 N14 R16 R16 R16
CLKOUT — — — o} 89 K14 M16 M16 M16

Mode Selection

CLKMOD[1:0] — — — I 19,20 G5, H5 J3, J2 J3,J2 J3,J2

RCON — — — I 79 K10 P13 P13 P13

External Memory Interface and Ports

Al23:21] | PADDR[7:5] | CS[6:4] — O | 126,125, | B11,Cll, | B14, Cl14, | B14, Cl4, | B14, C14,
124 D11 A15 A15 A15
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Signal Descriptions

Table 2. MCF523x Signal Information and Muxing (continued)

MCF5232 | MCF5232 | MCF5233 | MCF5234 | MCF5235
Signal Name GPIO Alternate 1 |Alternate 2| Dir.! 160 196 256 256 256

QFP MAPBGA | MAPBGA | MAPBGA | MAPBGA
U1RXD PUARTL4 | CANORX — | 136 D8 All All All
UOCTS PUARTL3 — — [ — F3 Gl G1 G1
UORTS PUARTL?2 — — o} — G3 H3 H3 H3
UOTXD PUARTL1 — — o} 14 F1 H2 H2 H2
UORXD PUARTLO — — [ 13 F2 G2 G2 G2

DMA Timers
DT3IN PTIMER7 U2CTS |QSPI_CS2| | — H14 J15 J15 J15
DT30UT PTIMERG U2RTS |QSPI_CS3| O — G14 J16 J16 J16
DT2IN PTIMER5 DREQ2 | DT20UT | | — M9 P10 P10 P10
DT20UT PTIMER4 DACK2 — o} — L9 R10 R10 R10
DT1IN PTIMER3 DREQ1 | DT10UT | | — L6 P7 P7 P7
DT10UT PTIMER2 DACK1 — o} — M6 R7 R7 R7
DTOIN PTIMER1 DREQO — [ — E4 G4 G4 G4
DTOOUT PTIMERO DACKO — o} — F4 G3 G3 G3
BDM/JTAG?

DSCLK — TRST — | 70 N9 N11 N11 N11
PSTCLK — TCLK — o} 68 P9 T10 T10 T10
BKPT — T™S — | 71 P10 P11 P11 P11
DSI — TDI — [ 73 M10 T11 T11 T11
DSO — TDO — o} 72 N10 R11 R11 R11
JTAG_EN — — — | 78 K9 N13 N13 N13

DDATA[3:0] — — — o} — M12, N12, | N14, P14, | N14, P14, | N14, P14,

P12,L11 | T13,R13 | T13,R13 | T13, R13

PST[3:0] — — — o} 77:74 M11, N11, | T12, R12, | T12,R12, | T12, R12,

P11,L10 | P12,N12 | P12, N12 | P12, N12
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Mechanicals/Pinouts and Part Numbers

6.1 Pinout—196 MAPBGA
The following figure shows a pinout of the MCF5232CVMxxx package.
1 2 3 4 5 6 7 8 9 10 11 12 13 14
QSPI_ — — —
TPUCHS | TPUCH3 | TPUCH2 | S°'= |QSPICSO| UZRXD | U2TXD CS3 CS6 CS4 A20 AL7
TPUCH8 | TPUCH? | TPUCH4 | TPUCHO QS&" BS3 |QSPI_cS1| UICTS cs7 cs1 A23 A19 Al6 AL5
TPUCHI0 | TPUCH9 | TPUCH5 | TPUCH1 [QSPI_CLK| BS2 BSO UIRTS cs2 Cs5 A22 A18 Al4 A13
— | UIRXD/ | uttxDr | =
TPUCH13 | TPUCH12 | TPUCH11 VDD BSL | canorx | canorx | €SO A21 AL2 AlL A10
TPUCH14 | TPUCH15 | TCRCLK SD_CKE 0OVDD A9 A8 A7 A6
UOTXD | UORXD | UOCTS | DTOOUT | TEST oVDD 0oVDD VDD A5 Ad A3
D31 D30 UORTS VDD | CLKMOD1 oDIS A2 Al A0 DT30UT
UTPU — — —
D29 D28 D27 D26 ovDD | ovbp oDIS A TIP TS DT3IN
D25 D24 D23 D22 OVDD | 12C_SCL | I2C_SDA | RMW TEA
D21 D20 D19 D18 JTAG_ EN | RCON |SD _SRAS|SD_SCAS| SD_WE | CLKOUT
D17 D16 D10 VDD D3 DT1IN IRQ5 IRQL | DT20UT | PSTO | DDATAO | SD_CSI | SD_CSO | VSSPLL
D15 D13 D9 D6 D2 DTIOUT | IRQ6 IRQ2 DT2IN | TDIDSI | PST3 | DDATA3 | VDDPLL | EXTAL
— — — TRST/ —
D14 D12 D8 D5 D1 OE IRQ7 RQ3 | pooLk | TDODSO| PST2 | DDATA2 | RESET | XTAL
— TCLK/ ™S/
D11 D7 D4 DO TSIzt | TSIzo R4 | bsreik | BrpT PSTL | DDATAL | RSTOUT
1 2 3 4 5 6 7 8 9 10 11 12 13 14

Figure 2. MCF5232CVMxxx Pinout (196 MAPBGA)
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Mechanicals/Pinouts and Part Numbers

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
— | = [uwrxpi|uxor| —= | =
TPUCHS | TPUCH4 | TPUCH2 | ETXDL | TPUCHL | TPUCHO | VDD | BSL | BSO | yuoevlcanorx| € cs4 A21
0Pl | = | OSPl_ | —=——=| == | ==
TPUCH8 | TPUCH7 | TPUCHS | TPUCH3 | ETXD2 | ETXD3 | ETXDO | "o\~ | BS2 | "o~ | UIRTS | CS3 | Csl A23 A20 A19
TPUCH10 | TPUCH9 | ERXD1 | ERXDO | ETXCLK | ETXER | EMDIO Q;F,:l'— BS3 |[sb cke|uicts| cs7 | css A22 A8 AL7
QSPl_ | QSPI_ — | =
TPUCH12 | TPUCHIL | ERXD3 | ERXD2 | ERXER | ETXEN | EMDC | ;o= | " o~ | UZRXD [ U2TXD | CS2 | CSO Al4 Al5 A6
TPUCH14 | TPUCH13 | ERXCLK | ERXDV A10 AlL AL2 A3
TCRCLK |[TPUCH15| ECOL | ECRS A7 A8 A9
UOCTS | UORXD | DTOOUT | DTOIN Ad A5 A6 VDD
VDD | UOTXD | UORTS NC AO Al A2 A3
CLK CLK UTPU | LTPU
mobo | mop1 | TEST opbis | opis | DTSN [PT3OUT
D28 D29 D30 D31 TEA TA TP TS
——— |12c_scu/{12c_spA/| _ —
D24 D25 D26 D27 SD_WE | cxiorx | canorx | RW
SD_ SD_
D21 D22 D23 NC oVDD SD_CSO| oo | goas |CLKOUT
—— | — | TRST/ JTAG_
D19 D20 D13 D9 NC D3 DO TSIZL | IRQ5 | IRQL | oo\ | PSTO | 7L\~ | DDATA3 | SD_CSI
D17 D18 D12 D8 D5 D2 DTLUN | TSIz0 | IRQ4 | DT2IN %F?T/ PSTL | RCON | DDATA2 | VDDPLL | EXTAL
— | = TDO/ PLL_
D16 D15 D11 D7 D4 D1 DTI0UT | 1IRQ7 | IRQ3 |DT20UT PST2 | DDATAO VSSPLL | XTAL
DSO TEST
— — | — | TCLK/ RST | =——
D14 D10 D6 VDD OE RQ6 | TRQZ |,g7q)y | TDUDSI | PST3 |DDATAL| oo | RESET
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Figure 5. MCF5234CVMxxx Pinout (256 MAPBGA)
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Electrical Characteristics

6.5 Ordering Information
Table 6. Orderable Part Numbers

Freﬁi(;slbeerPart Description Package Speed Lead-Free? Temperature
MCF5232CAB80 MCF5232 RISC Microprocessor 160 QFP 80MHz Yes —40° to +85° C
MCF5232CVM100 MCF5232 RISC Microprocessor 196 MAPBGA 100MHz Yes —40° to +85° C
MCF5232CVM150 MCF5232 RISC Microprocessor 196 MAPBGA 150MHz Yes —40° to +85° C
MCF5233CVM100 MCF5233 RISC Microprocessor 256 MAPBGA | 100MHz Yes —40°to +85° C
MCF5233CVM150 MCF5233 RISC Microprocessor 256 MAPBGA | 150MHz Yes —40° to +85° C
MCF5234CVM100 MCF5234 RISC Microprocessor 256 MAPBGA | 100MHz Yes —40° to +85° C
MCF5234CVM150 MCF5234 RISC Microprocessor 256 MAPBGA 150MHz Yes —40° to +85° C
MCF5235CVM100 MCF5235 RISC Microprocessor 256 MAPBGA 100MHz Yes —40° to +85° C
MCF5235CVM150 MCF5235 RISC Microprocessor 256 MAPBGA 150MHz Yes —40° to +85° C
MCF5235CVF150 MCF5235 RISC Microprocessor, 256 MAPBGA 150MHz No —40° to +85° C

7 Electrical Characteristics

This chapter contains electrical specification tables and reference timing diagrams for the MCF5235
microcontroller unit. This section contains detailed information on power considerations, DC/AC
electrical characteristics, and AC timing specifications of MCF5235.

NOTE

The parameters specified in this processor document supersede any values
found in the module specifications.

7.1 Maximum Ratings

Table 7. Absolute Maximum Ratings?® 2

Rating Symbol Value Unit
Core Supply Voltage Vpp —0.5t0 +2.0 \%
Pad Supply Voltage OVpp —0.3to +4.0 \%
PLL Supply Voltage VopPLL —0.3to +4.0 \Y
Digital Input Voltage 3 Vin —0.3t0+4.0 Y
Instantaneous Maximum Current Ip 25 mA
Single pin limit (applies to all pins) 345
Operating Temperature Range (Packaged) Ta —401to 85 °C

(TL-Tw)

Storage Temperature Range Tstg —65to 150 °C
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Electrical Characteristics

7.

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.
Continued operation at these levels may affect device reliability or cause permanent damage
to the device.

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 maximume-rated voltages to this high-impedance circuit. Reliability of
operation is enhanced if unused inputs are tied to an appropriate logic voltage level (e.g.,
either Vgg or OVpp).

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.

All functional non-supply pins are internally clamped to Vgg and OVpp.

Power supply must maintain regulation within operating OVpp range during instantaneous
and operating maximum current conditions. If positive injection current (Vj, > OVpp) is greater
than Ipp, the injection current may flow out of OVpp and could result in external power supply
going out of regulation. Insure external OVpp load will shunt current greater than maximum
injection current. This will be the greatest risk when the processor is not consuming power
(ex; no clock).Power supply must maintain regulation within operating OVpp range during
instantaneous and operating maximum current conditions.

2 Thermal Characteristics

The below table lists thermal resistance values.

Table 8. Thermal Characteristics

Characteristic Symbol MAZPSBGGA MA?:GA ég; Unit
Junction to ambient, natural convection Four layer board (2s2p) | 6jua 2612 3212 4012 | ec/w
Junction to ambient (@200 ft/min) Four layer board (2s2p) | 6jma 2312 2912 3612 | °C/W
Junction to board 038 153 203 253 | °ec/w
Junction to case 05c 10* 10* 10* | °CIw
Junction to top of package Py 215 215 215 | eciw
Maximum operating junction temperature Tj 102 104 1056 °c

03ma and ¥y, parameters are simulated in conformance with EIA/JESD Standard 51-2 for natural convection. Freescale
recommends the use of 0,4 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.

Per JEDEC JESD51-6 with the board horizontal.

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.

At 100MHz.
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Electrical Characteristics

The average chip-junction temperature (T;) in °C can be obtained from:
Ty = Ta+(PpxOyya) ()
Where:
Ta= Ambient Temperature, °C
®;ua= Package Thermal Resistance, Junction-to-Ambient, °C/W
Pp=PinT +Pijo
PinT= Ipp % Vpp, Watts - Chip Internal Power
Pi/0= Power Dissipation on Input and Output Pins — User Determined

For most applications P,o < P,nT and can be ignored. An approximate relationship between Pp
and T; (if Py, is neglected) is:

Pp = K=+ (T;+273°C) (2)
Solving equations 1 and 2 for K gives:
K=Pp x (Ta+273°C) + Oyya x Pp? (3)

where K is a constant pertaining to the particular part. K can be determined from equation (3)
by measuring Pp (at equilibrium) for a known T,. Using this value of K, the values of P and
T, can be obtained by solving equations (1) and (2) iteratively for any value of Tx.

7.3  DC Electrical Specifications

Table 9. DC Electrical Specifications?!

Characteristic Symbol Min Typical Max Unit
Core Supply Voltage Vpp 1.4 — 1.6 \%
Pad Supply Voltage OVpp 3.0 — 3.6 \%
PLL Supply Voltage VDDPLL 3.0 — 3.6 \%
Input High Voltage V4 0.7 X OVpp — 3.65 \
Input Low Voltage VL Vgg—0.3 — 0.35 X OVpp| V
Input Hysteresis Vhys 0.06 X OVpp — — mv
Input Leakage Current lin -1.0 — 1.0 pA
Vin = Vpp Or Vgs, 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 OVpp- 0.5 — — \%
IOH =-5.0mA
Output Low Voltage (All input/output and all output pins) VoL — — 0.5 \%
IOL =5.0mA
Weak Internal Pull Up Device Current, tested at V,, Max.? lapu -10 — - 130 pA

MCF523x Integrated Microprocessor Hardware Specification, Rev. 4

Freescale Semiconductor 25



Electrical Characteristics
7 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).

Assuming a reference is available at power up, lock time is measured from the time Vpp and Vppgyy are

valid to RSTOUT negating. If the crystal oscillator is being used as the reference for the PLL, then the

crystal start up time must be added to the PLL lock time to determine the total start-up time.

tipn = (64 4 + 5 + 5 X 1) X Tper, Where Trgt = 1/Fref crystal = 1/Fref_ext = 1/Fref 1:1, @and

1=1.57x10% x 2(MFD + 2).

PLL is operating in 1:1 PLL mode.

Jitter is the average deviation from the programmed frequency measured over the specified interval at

maximum fgs/>. Measurements are made with the device powered by filtered supplies and clocked by a

stable external clock signal. Noise injected into the PLL circuitry via Vppsyn and Vgggyy and variation in

crystal oscillator frequency increase the Cjitter percentage for a given interval.

12 vialues are with frequency modulation disabled. If frequency modulation is enabled, jitter is the sum of
Cjitter+Cmod.

13 Modulation percentage applies over an interval of 10us, or equivalently the modulation rate is 100KHz.

14 Modulation rate selected must not result in fsys/2 value greater than the fgys/, maximum specified value.
Modulation range determined by hardware design.

15 fsysiz2 = fico ! (2 « 2RFD)

10
1

[N

7.5  External Interface Timing Characteristics

Table 11 lists processor bus input timings.

NOTE

All processor bus timings are synchronous; that is, input setup/hold and
output delay with respect to the rising edge of a reference clock. The
reference clock is the CLKOUT output.

All other timing relationships can be derived from these values.

Table 11. Processor Bus Input Timing Specifications

Name Characteristict Symbol | Min | Max | Unit
freq | System bus frequency fsysi2 50 75 | MHz
BO | CLKOUT period teye — | 1/75| ns

Control Inputs

Bla | Control input valid to CLKOUT high? teven 9 — | ns

Blb | BKPT valid to CLKOUT high® tekveH 9 — | ns

B2a | CLKOUT high to control inputs invalid? tenall 0 — | ns

B2b | CLKOUT high to asynchronous control input BKPT invalid® tskNCH 0 — ns
Data Inputs

B4 Data input (D[31:0]) valid to CLKOUT high tbiveH 4 — ns

B5 | CLKOUT high to data input (D[31:0]) invalid tcHDN 0 — ns

Timing specifications are tested using full drive strength pad configurations in a 50ohm transmission line
environment..

TEA and TA pins are being referred to as control inputs.

3 Refer to figure A-19.
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Timings listed in Table 11 are shown in Figure 10.

* The timings are also valid for inputs sampled on the negative clock edge.

VAN

Tsetup

CLKOUT(75MHz) 15v

ThoLb

Electrical Characteristics

Input Setup And Hold Invalid 1.5V Valid 1.5V

Invalid

trise

Input Rise Time

tfall

Input Fall Time

|: |
|
.

| | | |
Figure 10. General Input Timing Requirements

7.6

Table 12 lists processor bus output timings.

Processor Bus Output Timing Specifications

Table 12. External Bus Output Timing Specifications

Name Characteristic Symbol Min Max Unit
Control Outputs
B6a CLKOUT high to chip selects valid * tcHev — 0.5tcyc +5 ns
B6b CLKOUT high to byte enables (BS[3:0]) valid® tcHBY — 0.5tcyc +5 ns
B6c | CLKOUT high to output enable (OE) valid® tchov — 0.5tcyc +5 ns
B7 CLKOUT high to control output (BS[3:0], OE) invalid tencor | 0-5teyc+1.5 — ns
B7a CLKOUT high to chip selects invalid tcher | 0.5tcyc+1.5 — ns
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Electrical Characteristics

Table 12. External Bus Output Timing Specifications (continued)

Name Characteristic Symbol Min Max Unit

Address and Attribute Outputs

B8 | CLKOUT high to address (A[23:0]) and control (TS, tchav — 9 ns
TSIZ[1:0], TIP, R/W) valid
B9 CLKOUT high to address (A[23:0]) and control (TS, tcHAI 15 — ns
TSIZ[1:0], TIP, R/W) invalid
Data Outputs
B11 CLKOUT high to data output (D[31:0]) valid tcHDOV — 9 ns
B12 CLKOUT high to data output (D[31:0]) invalid tcHDOI 15 — ns
B13 CLKOUT high to data output (D[31:0]) high impedance | tcypoz — 9 ns

1 CS wransitions after the falling edge of CLKOUT.
2 BS transitions after the falling edge of CLKOUT.
3 OE transitions after the falling edge of CLKOUT.
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Electrical Characteristics

Read/write bus timings listed in Table 12 are shown in Figure 11, Figure 12, and Figure 13.

SO S1 S2 S3 S4 S5 SO S1 S2 S3 S4 S5

CLKOUT / / - \_]l \
. . * \‘R* ‘ M¢iea}f %7

CSn

A[23:0]

_ @ >>k¢ ‘)
ﬁ[lb] > >F

(68 »
T__S M+ @*\4 h%

R/W (H) ;\k* ' * ﬁ
@)

BS[3:0]

J[i
PR SR A Uhq ______ O

TA (H)

TEA (H)

Figure 11. Read/Write (Internally Terminated) SRAM Bus Timing
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Electrical Characteristics

Figure 12 shows a bus cycle terminated by TA showing timings listed in Table 12.

so s1 s2 s3 sS4 S5 S0 sl
CLKOUT | l_\_%_\_l_\_/_\il_
CcSn

o

A[23:0]

TSIZ[1:0]

< -
BS[3:0] % —» |<—€BSMF

ﬂ(
DEIE P S Eppppspp patpuput G D SRS B -

TEA (H)

Figure 12. SRAM Read Bus Cycle Terminated by TA
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Figure 13 shows an SRAM bus cycle terminated by TEA showing timings listed in Table 12.
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Figure 13. SRAM Read Bus Cycle Terminated by TEA
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Figure 18. I1°C Input/Output Timings

7.10 Fast Ethernet AC Timing Specifications

MII signals use TTL signal levels compatible with devices operating at either 5.0 VV or 3.3 V.

7.10.1 MIl Receive Signal Timing (ERXD[3:0], ERXDV, ERXER, and
ERXCLK)

The receiver functions correctly up to a ERXCLK maximum frequency of 25 MHz +1%. The processor
clock frequency must exceed twice the ERXCLK frequency.

Table 18 lists MII receive channel timings.
Table 18. MIl Receive Signal Timing

Num Characteristic Min Max Unit

M1 ERXDI[3:0], ERXDV, ERXER to ERXCLK setup 5 — ns

M2 ERXCLK to ERXDJ[3:0], ERXDV, ERXER hold 5 — ns

M3 ERXCLK pulse width high 35% 65% ERXCLK period
M4 ERXCLK pulse width low 35% 65% ERXCLK period

Figure 19 shows MII receive signal timings listed in Table 18.
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Figure 19. MIl Receive Signal Timing Diagram

MCF523x Integrated Microprocessor Hardware Specification, Rev. 4

38 Freescale Semiconductor



Electrical Characteristics

7.10.4 MIl Serial Management Channel Timing (EMDIO and EMDC)

Table 21 lists MII serial management channel timings. The FEC functions correctly with a maximum
MDC frequency of 2.5 MHz.

Table 21. MIl Serial Management Channel Timing

Num Characteristic Min | Max Unit
M10 | EMDC falling edge to EMDIO output invalid (minimum propagation delay) 0 — ns
M11 | EMDC falling edge to EMDIO output valid (max prop delay) — 25 ns
M12 | EMDIO (input) to EMDC rising edge setup 10 — ns
M13 | EMDIO (input) to EMDC rising edge hold 0 — ns
M14 | EMDC pulse width high 40% | 60% | MDC period
M15 | EMDC pulse width low 40% | 60% | MDC period

Figure 22 shows MII serial management channel timings listed in Table 21.
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Figure 22. MIl Serial Management Channel Timing Diagram
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Figure 25. Boundary Scan (JTAG) Timing
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Figure 26. Test Access Port Timing
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Figure 27. TRST Timing
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Figure 29. BDM Serial Port AC Timing

8 Documentation

Documentation regarding the MCF523x and their development support tools is available from a local

Freescale distributor, a Freescale semiconductor sales office, the Freescale Literature Distribution Center,
or through the Freescale web address at http://www.freescale.com/coldfire.

9 Document Revision History

The below table provides a revision history for this document.

Table 26. MCF5235EC Revision History

Rev. No.

Substantive Change(s)

Preliminary release.

Updated Signal List table

11

Removed duplicate information in the module description sections. The information is all in the
Signals Description Table.

1.2

Corrected Figure 8 pin 81. VDD instead of VSS
Changed instances of Motorola to Freescale

1.3

Removed detailed signal description section. This information can be found in the
MCF5235RM Chapter 2.

Removed detailed feature list. This information can be found in the MCF5235RM Chapter 1.
Corrected Figure 2 pin F10. VSS instead of VDD. Change made in Table 2 as well.
Corrected Figure 8 pin 81. OVDD instead of VDD. Change made in Table 2 as well.
Cleaned up many inconsistencies within the pinout figure signal names

Corrected document IDs in Documentation Table

1.4

Added values for ‘Maximum operating junction temperature’ in Table 8.

Added typical values for ‘Core operating supply current (master mode)’ in Table 9.
Added typical values for ‘Pad operating supply current (master mode)’ in Table 9.
Removed unnecessary PLL specifications, #6-9, in Table 10.
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Document Revision History

Table 26. MCF5235EC Revision History (continued)

Rev. No. Substantive Change(s)

15 « Removed Overview, Features, Modes of Operation, and Address Multiplexing sections. This
information can be found in the MCF5235 Reference Manual.

* Removed list of documentation table in Section 8, “Documentation.”. An up-to-date list is
always available on our web site.

1.6 » Table 9: Changed core supply voltage (Vpp) from 1.35-1.65 to 1.4-1.6.
1.7 » Table 10: Changed max fico frequency from “75 MHz” to “150 MHz".
1.8 e Added Section 5.2.1, “Supply Voltage Sequencing and Separation Cautions.”
« Updated 196 MAPBGA package dimensions, Figure 3.
2 « Table 2: Changed SD_CKE pin location from 139 to “—” for the 160QFP device. Changed

QSPI_CS1 pin location from “—” to 139 for the 160QFP device.

» Figure 8: Changed pin 139 label from “SD_CKE/QSPI_CS1” to “QSPI_CS1/SD_CKE".

« Removed second sentence from Section 7.10.1, “MII Receive Signal Timing (ERXD[3:0],
ERXDV, ERXER, and ERXCLK),” and Section 7.10.2, “MII Transmit Signal Timing (ETXD[3:0],
ETXEN, ETXER, ETXCLK),” regarding no minimum frequency requirement for TXCLK.

* Removed third and fourth paragraphs from Section 7.10.2, “MIl Transmit Signal Timing
(ETXDI[3:0], ETXEN, ETXER, ETXCLK),” as this feature is not supported on this device.

3 » Section 5.2.1, “Supply Voltage Sequencing and Separation Cautions” changed PLLVpp to
VpppLL to match rest of document.

» Section 5.2.1, “Supply Voltage Sequencing and Separation Cautions” Changed Vppp
voltage level from 1.5V to 3.3V throughout section.

« Section 5.2.1.1, “Power Up Sequence” first bullet, changed “Use 1 ps” to “Use 1 ms”.

» Corrected position of spec D5 in Figure 14.

¢ Table 14: Added DACKn and DREQn to footnote.

e Table 9, added PLL supply voltage row

4 * Added part number MCF5235CVF150 in Table 6
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