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Table 2. MCF523x Signal Information and Muxing (continued)

Signal Descriptions

MCF5232 MCF5232 | MCF5233 | MCF5234 | MCF5235
Signal Name GPIO Alternate 1 |Alternate 2| Dir. 160 196 256 256 256
QFP MAPBGA | MAPBGA | MAPBGA | MAPBGA
ECRS — — — | — — — F4 F4
ERXCLK — — — I — — — E3 E3
ERXDV — — — I — — — E4 E4
ERXDI[3:0] — — — [ — — — D3,D4,C3, |D3,D4, C3,
C4 c4
ERXER — — — | — — — D5 D5
ETXCLK — — — | — — — C5 C5
ETXEN — — — 0] — — — D6 D6
ETXER — — — 0] — — — C6 C6
ETXD[3:0] — — — 0] — — — B6, B5, A5, |B6, B5, A5,
B7 B7
Feature Control
eTPU/EthENB — — — | | | — — — — M4
1>c
12C_SDA PFECI2C1 CANORX — /0 — J12 L15 L15 L15
12C_SCL PFECI2CO CANOTX — /0 — J11 L14 L14 L14
DMA
DACK][2:0] and DREQJ2:0] do not have a dedicated bond pads. — — — — —
L Please refer to the following pins for muxing:
TS and DT20UT for DACK2, TSIZ1and DT10UT for DACK1,
TSIZ0 and DTOOUT for DACKQO, IRQ2 and DT2IN for DREQ?Z,
TEA and DT1IN for DREQL1, and TIP and DTOIN for DREQO.
QSPI
QSPI_CS1 PQSPI4 SD_CKE — 0] 139 B7 B10 B10 B10
QSPI_CSO PQSPI3 — — 0] 147 A6 D9 D9 D9
QSPI_CLK PQSPI2 I2C_SCL — o 148 C5 B8 B8 B8
QSPI_DIN PQSPI1 12C_SDA — | 149 B5 Cc8 Cc8 C8
QSPI_DOUT PQSPIO — — 0] 150 A5 D8 D8 D8
UARTs
U2TXD PUARTH1 | CAN1TX — o) — A8 D11 D11 D11
U2RXD PUARTHO CAN1RX — | — A7 D10 D10 D10
UICTS PUARTL7 U2CTS — [ — B8 C11 C11 Cc11
ULIRTS PUARTL6 U2RTS — ¢} — C8 B11 B11 B11
U1TXD PUARTLS CANOTX — 0] 135 D9 Al2 Al2 Al2
MCF523x Integrated Microprocessor Hardware Specification, Rev. 4
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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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Design Recommendations

52.1.2 Power Down Sequence

If Vpp is powered down first, then sense circuits in the 1/O pads cause all output drivers to be in a high
impedance state. There is no limit on how long after Vpp powers down before OV pp/Vppp . Must power
down. Vpp should not lag OVpp or Vppp | going low by more than 0.4 V during power down or there
will be undesired high current in the ESD protection diodes. There are no requirements for the fall times
of the power supplies.
The recommended power down sequence is as follows:

1. DropVpptoOV.

2. Drop OVDD/VDDPLL SupplieS.

5.3 Decoupling
» Place the decoupling caps as close to the pins as possible, but they can be outside the footprint of
the package.
e 0.1 uFand0.01 uF at each supply input

5.4  Buffering

* Use bus buffers on all data/address lines for all off-board accesses and for all on-board accesses
when excessive loading is expected. See Section 7, “Electrical Characteristics.”

5.5 Pull-up Recommendations
» Use external pull-up resistors on unused inputs. See pin table.

5.6 Clocking Recommendations

» Use a multi-layer board with a separate ground plane.

» Place the crystal and all other associated components as close to the EXTAL and XTAL (oscillator
pins) as possible.

» Do not run a high frequency trace around crystal circuit.

» Ensure that the ground for the bypass capacitors is connected to a solid ground trace.

» Tietheground trace to the ground pin nearest EXTAL and XTAL. This prevents large loop currents
in the vicinity of the crystal.

» Tie the ground pin to the most solid ground in the system.

» Do not connect the trace that connects the oscillator and the ground plane to any other circuit
element. This tends to make the oscillator unstable.

» Tie XTAL to ground when an external oscillator is clocking the device.

MCF523x Integrated Microprocessor Hardware Specification, Rev. 4
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Mechanicals/Pinouts and Part Numbers

5.7.3 FlexCAN

The FlexCAN module interface to the CAN bus is composed of 2 pins: CANTX and CANRX, which are
the serial transmitted data and the serial received data. The use of an external CAN transceiver to interface
to the CAN bus is generally required. The transceiver is capable of driving the large current needed for the
CAN bus and has current protection, against a defective CAN bus or defective stations.

5.7.4 BDM

Use the BDM interface as shown in the M523xEVB evaluation board user’s manual. The schematics for
this board are accessible at the Freescale website at: http://www.freescale.com/coldfire.

6 Mechanicals/Pinouts and Part Numbers

This section contains drawings showing the pinout and the packaging and mechanical characteristics of
the MCF523x devices. See Table 2 for a list the signal names and pin locations for each device.

MCF523x Integrated Microprocessor Hardware Specification, Rev. 4
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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)

MCF523x Integrated Microprocessor Hardware Specification, Rev. 4
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6.2.

1

Pinout—256 MAPBGA

Mechanicals/Pinouts and Part Numbers

Figure 4 through Figure 6 show pinouts of the MCF5233CVMxxx, MCF5234CVMxxx, and
MCF5235CVMxxx packages.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
— —— | UIRXD/ | ULTXD/ | == -
TPUCH6 | TPUCH4 | TPUCH2 | TPUCH17 | TPUCHL | TPUCHO | VDD BS1 BSO | <anorx|canorx| €S8 CS4 A21
QSPLL | == [ QSPL | =55 | === | ==
TPUCH8 | TPUCH? | TPUCHS | TPUCH3 | TPUCH18 | TPUCH19 [ TPUCH16 | ~ BS2 o1 | VIRTS | CS3 Cs1 A23 A20 A19
I2C_SDA/| QSPI_ | —= — | = | =
TPUCH10| TPUCH9 | TPUCH?25 | TPUCH24 | TPUCH22 [ TPUCH20 | © ~* " | () BS3 [SD_CKE| U1CTS | CS7 CS5 A22 A18 AL7
12C_SCL/ | QSPI_ [ QSPI_ [U2RXD/ | U2TXD/ | == | ===
TPUCH12| TPUCHLL | TPUCH27 | TPUCH26 | TPUCH23 | TPUCH2L | * o ™ | S0 | eso™ |eanirx| canarx| €52 €S0 Al4 A15 A16
TPUCH14 | TPUCH13 | TPUCH29 | TPUCH28 OvVDD OovDD | OVDD A10 ALl A12 A13
TCRCLK | TPUCH15 | TPUCH31 | TPUCH30 A7 A8 A9
UOCTS | UORXD | DTOOUT | DTOIN A4 A5 A6 VDD
VDD | UOTXD | UORTS NC A0 Al A2 A3
CLK CLK UTPU [ LTPU
MODO | MOD1 TEST obis | opis | PTEIN |DTSOUT
D28 D29 D30 D31 TEA TA TIP TS
== [12C_SCL/|12C_SDA/| _—
D24 D25 D26 D27 SD_WE | -anotx | canorx | RW
sb_ | Sb_ | sD_
D21 D22 D23 NC OvVDD <o | sras | seas [CtkouT
—— | == | TRST/ JTAG —
D19 D20 D13 D9 NC D3 DO TSIZL | IRQ5 | IRQL | jori | PSTO N | DDATA3 | SD_CS1
— ™S/ —
D17 D18 D12 D8 D5 D2 DTUN | TSIZ0 | IRQ4 | DT2N | po5= | PSTL | RCON | DDATA2 | VDDPLL | EXTAL
— | — TDO/ PLL
D16 D15 D11 D7 D4 D1 DTIOUT | IRQ7 | IRQ3 |DT20UT| oo | PST2 [DDATAO| - | VSSPLL | XTAL
— —— | —= | TCLKI | ===
D14 D10 D6 VDD OE IRQ6 | IRQ2 | v\ | TDUDSI | PST3 | DDATAL (RSTOUT| RESET
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Figure 4. MCF5233CVMxxx Pinout (256 MAPBGA)
MCF523x Integrated Microprocessor Hardware Specification, Rev. 4
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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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Mechanicals/Pinouts and Part Numbers

6.2.2 Package Dimensions—256 MAPBGA
Figure 7 shows MCF5235CVMxxx, MCF5234CVMxxx, and MCF5233CVMxx package dimensions.
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Figure 7. 256 MAPBGA Package Outline
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6.3

Pinout—160 QFP

Figure 8 shows a pinout of the MCF5232CABxxx package.

OvDD
TPUCHS8
TPUCH9

TPUCH10
TPUCH11
TPUCH12
TPUCH13
VSS
OvDD
TPUCH14
TPUCH15
TCRCLK
UORXD
UOTXD
VDD

VSSs
OovDD
TEST
CLKMOD1
CLKMODO
D31

D30

D29

D28

VSS

D27

D26

D25

D24

D23

VSS
OvDD
D22

D21

D20

D19

D18

D17

D16

VSS

Mechanicals/Pinouts and Part Numbers

O000000000A000000000A000000A000000000A0(

UUoooooouoiooooooiooioooouoiooooooroon

—
[}
% Ex
o ISh=
5 Y O 9] 8‘ <Z(<Z(
~owsmN HoQZad0 O ] Og
IIIIII TIODBO0C0 2 I~ 83
Lf)888888m88§%5%§ﬁ%mmao§l§wéé$$§ma%émmwﬁomm
S N R ek PR EE R A SRR
gooponpnponononoonoonooononoooaoarooorennm
COOOMNOULTNANTATODONOULTNANTAONDONOULTNANAODNDONOLTMAN -
OCUOULOULOLUOLLOOLOLSSITLITTTITIITONONOOMOMOMOMANNNNNNNNN
2 119
3 118
4 117
5 116
6 115
7 114
8 113
9 112
10 111
11 110
12 109
13 108
14 107
15 106
16 105
17 104
18 103
19 102
20 MCF5232 101
21 100
22 99
23 98
24 97
25 9
26 95
27 94
28 93
29 92
30 91
31 90
32 89
33 88
34 87
35 86
36 85
37 84
38 83
39 82
40 81
HANNMTOLDONDDOANMNMTULOMNDVDIDOANMNMTULONOVDIOANMNMTLONDOD O
TETTTTTTTITTOLOOOOOOOOOND O OCOOOOOOWOWONMNNMNMNMNMNMNNNMNNSNSNSDNSO®
gttt biii vt
ansoNdooarowaNATRNAG QN AN X AXIEF0OFedN®ZIZN
2888888000002ggﬂDODD§g|0’mgggdgd‘%8e§§§§m8g
o [S}e] o T =" L8253 Qlx
a L EL2or S
=
> X ‘@»—
o IF
Figure 8. MCF5232CABxxx Pinout (160 QFP)
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Mechanicals/Pinouts and Part Numbers

6.4 Package Dimensions—160 QFP
Figure 9 shows MCF5232CAB80 package dimensions.
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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
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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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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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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7.9 1°C Input/Output Timing Specifications

Table 16 lists specifications for the 12C input timing parameters shown in Figure 18.
Table 16. I°C Input Timing Specifications between [2C_SCL and 12C_SDA

Num Characteristic Min Max Units
11 | Start condition hold time 2 — teye
12 | Clock low period 8 — teye
I3 | 12C_SCL/I2C_SDA rise time (V; = 0.5V to Vj; = 2.4 V) — 1 ms
14 | Data hold time 0 — ns
I5 |12C_SCL/I2C_SDA fall time (V;y=2.4 Vto V,_ = 0.5 V) — 1 ms
16 | Clock high time 4 — teye
17 | Data setup time 0 — ns
18 | Start condition setup time (for repeated start condition only) 2 — teye
19 | Stop condition setup time 2 — teye

Table 17 lists specifications for the 1°C output timing parameters shown in Figure 18.
Table 17. 12C Output Timing Specifications between 12C_SCL and 12C_SDA

Num Characteristic Min Max Units
111 | Start condition hold time 6 — teye
121 | Clock low period 10 — toye
132 | 12C_SCL/I2C_SDA rise time (V;. = 0.5V to V| = 2.4 V) — — Us
141 | Data hold time 7 — teye
153 | 12C_SCL/I2C_SDA fall time (V|4 = 2.4 V to V,_ = 0.5 V) — 3 ns
161 | Clock high time 10 — teye
171 | Data setup time 2 — teye
I8 1 | Start condition setup time (for repeated start condition only) 20 — teye
191 | Stop condition setup time 10 — teye

1 Note: Output numbers depend on the value programmed into the IFDR; an IFDR programmed with
the maximum frequency (IFDR = 0x20) results in minimum output timings as shown in Table 17. The
12C interface is designed to scale the actual data transition time to move it to the middle of the
I2C_SCL low period. The actual position is affected by the prescale and division values programmed
into the IFDR; however, the numbers given in Table 17 are minimum values.

Because [2C_SCL and 12C_SDA are open-collector-type outputs, which the processor can only
actively drive low, the time 12C_SCL or I2C_SDA take to reach a high level depends on external
signal capacitance and pull-up resistor values.

3 Specified at a nominal 50-pF load.

Figure 18 shows timing for the values in Table 16 and Table 17.
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7.10.2 Ml Transmit Signal Timing (ETXD[3:0], ETXEN, ETXER, ETXCLK)

Table 19 lists MII transmit channel timings.

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

Table 19. MIl Transmit Signal Timing

Num Characteristic Min Max Unit

M5 ETXCLK to ETXD[3:0], ETXEN, ETXER invalid 5 — ns

M6 ETXCLK to ETXD[3:0], ETXEN, ETXER valid — 25 ns

M7 ETXCLK pulse width high 35% 65% ETXCLK period
M8 ETXCLK pulse width low 35% 65% ETXCLK period

Figure 20 shows MII transmit signal timings listed in Table 19.

ETXCLK (input)

ETXD[3:0] (outputs)

>
ETXER

Figure 20. MIl Transmit Signal Timing Diagram

A

7.10.3 MlIl Async Inputs Signal Timing (ECRS and ECOL)

Table 20 lists MII asynchronous inputs signal timing.
Table 20. MIl Async Inputs Signal Timing

Num Characteristic Min Max Unit

M9 ECRS, ECOL minimum pulse width 15 — ETXCLK period

Figure 21 shows MII asynchronous input timings listed in Table 20.

ECRS, ECOL
- | -

Figure 21. MIl Async Inputs Timing Diagram
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R
TCLK Vi i Vi
 ® 0o
Data Inputs f— Input Data Valid
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Data Outputs | . Output Data Valid
5
-
Data Outputs | ) —S
< €] .
< -,
Data Outputs H: Output Data Valid
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Figure 25. Boundary Scan (JTAG) Timing
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TDI _ - "
TMS — Input Data Valid EE—
[4
TDO | h‘: Output Data Valid
5
B Q12 _
TDO | )HS§
TDO H: Output Data Valid
§
Figure 26. Test Access Port Timing
TCLK
BN
TRST ~ \

‘ JlS!

Figure 27. TRST Timing
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7.14 Debug AC Timing Specifications

Table 25 lists specifications for the debug AC timing parameters shown in Figure 29.
Table 25. Debug AC Timing Specification

150 MHz
Num Characteristic Units
Min Max
DEO | PSTCLK cycle time — 0.5 teye
DE1 PST valid to PSTCLK high 4 — ns
DE2 PSTCLK high to PST invalid 15 — ns
DE3 | DSCLK cycle time 5 — teye
DE4 | DSl valid to DSCLK high 1 — teye
DE5! | DSCLK high to DSO invalid 4 — toye
DE6 | BKPT input data setup time to CLKOUT rise 4 — ns
DE7 | CLKOUT high to BKPT high Z 0 10 ns

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

Figure 28 shows real-time trace timing for the values in Table 25.

PSTCLK
—.
\
|
PST[3:0] | | \
DDATA[3:0] ‘ ‘

| | |
Figure 28. Real-Time Trace AC Timing

Figure 29 shows BDM serial port AC timing for the values in Table 25.
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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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