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MCF5275 Family Configurations

In addition, the MCF5275 family features an enhanced multiply accumulate unit (EMAC), large on-chip
memory (64 Kbytes SRAM, 16 Kbytes configurable cache), and a 16-bit DDR SDRAM memory
controller.

These devices are ideal for cost-sensitive applications requiring significant control processing for file
management, connectivity, data buffering, and user interface, as well as signal processing in a variety of
key markets such as security, imaging, networking, gaming, and medical. This leading package of
integration and high performance allows fast time to market through easy code reuse and extensive third
party tool support.

To locate any published errata or updates for this document, refer to the ColdFire products website at
http://www.freescale.com/coldfire.

1 MCF5275 Family Configurations

Table 1. MCF5275 Family Configurations

Module MCF5274L | MCF5275L | MCF5274 | MCF5275
ColdFire Version 2 Core with EMAC (Enhanced Multiply-Accumulate Unit) . . . .
System Clock up to 166 MHz
Performance (Dhrystone 2.1 MIPS) up to 159
Instruction/Data Cache 16 Kbytes (configurable)
Static RAM (SRAM) 64 Kbytes
Interrupt Controllers (INTC) 2 2 2 2
Edge Port Module (EPORT) . . . .
External Interface Module (EIM) . . . .
4-channel Direct-Memory Access (DMA) . . . .
DDR SDRAM Controller . . . .
Fast Ethernet Controller (FEC) 1 1 2 2
Watchdog Timer Module (WDT) . . . .
4-channel Programmable Interval Timer Module (PIT) . . . .
32-bit DMA Timers 4 4 4 4
USB . . . .
QSPI . . . .
UART(s) 3 3 3 3
1’c . . . .
PWM 4 4 4 4
General Purpose 1/0 Module (GPIO) . . . .
CIM = Chip Configuration Module + Reset Controller Module . . . .
Debug BDM . . . .
JTAG - IEEE 1149.1 Test Access Port . . . .
Hardware Encryption — . — .
Package 196 MAPBGA 256 MAPBGA
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Block Diagram

Block Diagram

The superset device in the MCF5275 family comes in a 256 Mold Array Plastic Ball Grid Array
(MAPBGA) package. Figure 1 shows a top-level block diagram of the MCF5275, the superset device.
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Features
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Figure 1. MCF5275 Block Diagram

For a detailed feature list see the MCF5275 Reference Manual (MCF5275RM).

MCF5275 Integrated Microprocessor Family Hardware Specification, Rev. 4

Freescale Semiconductor



Design Recommendations

Table 2. MCF5274 and MCF5275 Signal Information and Muxing (continued)

5

5.1

5.2

MCF5274 MCF5274L
Signal Name GPIO Alternate1 | Alternate2 | Dir.' MCF5275 MCF5275L
256 MAPBGA | 196 MAPBGA
VSSPLL — — — I K16 L13
VSS — — — I A1, A10, A16, | F7, F8, G6:9,
E5, E12, F6, H6:9, J7, J8
F11, G7:10,
H7:10, J1,
J7:10, K7:10,
L6, L11, M5,
N16, R7, T1,
T16
OovDD — — — | |E6:8,F5,F7,F8,| E5:7,F5, F6,
G5, G6, H5, He6, | H10, J9, J10,
J11, J12, K11, K8:10
K12, L9, L10,
L12, M9:11
VDD — — — | |D8, H13, K4, N8|D6, G5, G12, L7
SD_VDD — — — I E9:11, F9, F10, | E8:10, F9, F10,
F12,G11, G12, |G10, H5, J5, J6,
H11, H12, J5, K5:7
J6, K5, K6, L5,
L7, L8, M6, M7,
M8

' Refersto pin’s primary function. All pins which are configurable for GPIO have a pullup enabled in GPIO
mode with the exception of PBUSCTL[7], PBUSCTL[4:0], PADDR, PBS, PSDRAM.

2 |f JTAG_EN is asserted, these pins default to Alternate 1 (JTAG) functionality. The GPIO module is not
responsible for assigning these pins.

Desigh Recommendations

Layout

Use a 4-layer printed circuit board with the VDD and GND pins connected directly to the power
and ground planes for the MCF5275.

See application note AN1259 System Design and Layout Techniques for Noise Reduction in
MCU-Based Systems.

Match the PC layout trace width and routing to match trace length to operating frequency and board
impedance. Add termination (series or therein) to the traces to dampen reflections. Increase the
PCB impedance (if possible) keeping the trace lengths balanced and short. Then do cross-talk
analysis to separate traces with significant parallelism or are otherwise "noisy". Use 6 mils trace
and separation. Clocks get extra separation and more precise balancing.

Power Supply
33uF, 0.1 pF, and 0.01 pF across each power supply

MCF5275 Integrated Microprocessor Family Hardware Specification, Rev. 4
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Design Recommendations

5.2.1 Supply Voltage Sequencing and Separation Cautions

Figure 2 shows situations in sequencing the I/O Vpp (OVpp), SDRAM Vpp (SDVpp), PLL Vpp
(PLLVDD), and Core VDD (VDD)'

A
4 OVpp, SDVpp, PLLV
o 33V . =g DD DD DD
2 Supplies Stable \
S 25Vt SDVpp (2.5V)
>
Q.
Q.
=] AN \
vl M NN e~ VoDs
: )
o
a
R / \
o / 9
/
/
0 >
Notes: Time

1. VDD should not exceed OVDD, SDVDD or PLLVDD by more than
0.4 V at any time, including power-up.
2. Recommended that VDD should track OVDD/SDVDD/PLLVDD up to
0.9V, then separate for completion of ramps.
3. Input voltage must not be greater than the supply voltage (OVDD, SDVDD,
VDD, or PLLVDD) by more than 0.5 V at any time, including during power-up.
4. Use 1 ms or slower rise time for all supplies.

Figure 2. Supply Voltage Sequencing and Separation Cautions

The relationship between SDVpp and OVpp is non-critical during power-up and power-down sequences.
SDVpp (2.5V or 3.3V) and OVpp are specified relative to Vpp.

5.2.1.1 Power Up Sequence

If OVpp/SDVpp are powered up with Vpy at 0 V, then the sense circuits in the I/O pads cause all pad
output drivers connected to the OVpp/SDVpp, to be in a high impedance state. There is no limit on how
long after OVpp/SDVpp powers up before Vpp must powered up. Vpp should not lead the OVpp,
SDVpp, or PLLVpp by more than 0.4 V during power ramp-up or high current will be in the internal ESD
protection diodes. The rise times on the power supplies should be slower than 1 ps to avoid turning on the
internal ESD protection clamp diodes.

The recommended power up sequence is as follows:

1. Use I us or slower rise time for all supplies.

2. Vpp/PLLVpp and OVpp/SDVpp should track up to 0.9 V, then separate for the completion of
ramps with OVpp/SD Vpp going to the higher external voltages. One way to accomplish this is to
use a low drop-out voltage regulator.

MCF5275 Integrated Microprocessor Family Hardware Specification, Rev. 4
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Mechanicals/Pinouts
6 Mechanicals/Pinouts
6.1 256 MAPBGA Pinout
Figure 3 is a consolidated MCF5274/75 pinout for the 256 MAPBGA package. Table 2 lists the signals by
group and shows which signals are muxed and bonded on each of the device packages.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
FEC1_ | FEC1_ | FEC1_ | FEC1_ | FECO_ | FECO_ SD_
A RXD1 | RXDV | CRS coL coL mpio | UORXD | UTRXD AZ3 | A0 AT AT ppe A
FEC1_ | FEC1_ | FEC1_ | FEC1_ | FECO_ | FECO_ | FECO_ 12C_
Bl rxp3 | Rxo2 | Rxoo | Rxck | Rxov | Rxcik | wmpc | VOTXD [UTTXD | gpa | A2Z | AT | AIE ] AIS AT A B
FEC1_ | FEC1_ | FECO_ | FECO_ | FECO_ | FECO_ | FECO_ | =g | ===z | 12C_
Cl7xcik | R¥er | Txck | Rxer | Rxo2 | Rxoo | crs | UOCTS [VICTS | oo | A21 | A8 | AIS | A12 | A10 A
FEC1_ | FEC1_ | FECO_ | FECO_ | FECO_ | FECO_ | —=— —| = | = | = | =
Dl 5er | man | oer | men | raps | mxpr | UORTS | VDD | URTS | CS7 | CS6 | CS5 | Cs4 A7 A6 | Tsiz1 |D
FEC1_ | FEC1_ | FECO_ __
El 503 | mor | o3 NC SD_VDD|SD_VDD A CS3 A5 A4 A3 |E
FEC1_ | FEC1_ | FECO_ | FECO_ —
Fl 5o | mor | oz | Tt sD_vDD VA SD_VDD| CS2 A2 A1 A |F
FEC1_ | FEC1_ FECO_ —— | USB_ | USB_
G| voio | woe | BToouT | 555 | ovd USSHE SIS S 500D (sD_VDD| RQ7 | ooxcn | o | TSIZ0 |G
H| DT1IN |DT1OUT| DTOIN NC ovVDD VESHRAYE VSO SD /DD (SD_VDD| VDD | IRQ4 | IRQ5 | IRQ6 |H
Eﬂ DT2IN | DT20UT | DT3IN | SD_VDD VSS  VSS  VSS OvDD | iR@2 | 1RQ3 [USB_RP|USB_RN| J
K| OE |SD_WE|DT30uT| VDD | SD_VDD VSS  VSS  VSS ovDD | 1RQT |USB_TN|USB_TP|VSSPLL | K
SD_ | Sb_ = — | USB_ | USB_
L| scas | sras | SD-CKE| TS ovVDD oD | TA | ey | meo | EXTAL|L
m| p31 [SDCS1| BS3 [sb_pas3 SD_VDD ovop | ovop | N | USB- | P fypppie| xmac |m
- - - SUSP | TEST
— QP | ClK |se=mn=| o=
N| D30 | D29 D28 D20 D16 | SD_A10 | CSf VDD | TEST |DDATA2|DDATAO| “coo™ | yiops |RSTOUT| RESET N
= — | o= | o QSPI_ | CLK | TRST/ | TDOI/ | TCLK/
P| D27 | D2 D23 D19 |SD_DQS2| TP RW | RCON | U2CTS |DDATA3 | DDATAT | "o | oo | oo | pso psterkl P
— — — QSPI_ | QSPI_ | JTAG_ | TMs/
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Figure 3. MCF5274 and MCF5275 Pinout (256 MAPBGA)
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6.4

Package Dimensions - 196 MAPBGA

Figure 6 shows MCF5275 196 MAPBGA package dimensions.
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Ordering Information

7 Ordering Information
Table 6. Orderable Part Numbers

Freescale Part —_
Number Description Package Speed Temperature
MCF5274LVM166 0° to +70° C
MCF5274L RISC Microprocessor 196 MAPBGA 166 MHz
MCF5274LCVM166 -40° to +85° C
MCF5274VM166 0°to +70° C
MCF5274 RISC Microprocessor 256 MAPBGA 166 MHz
MCF5274CVM166 -40° to +85° C
MCF5275LCVM166 MCF5275L RISC Microprocessor 196 MAPBGA 166 MHz -40° to +85° C
MCF5275CVM166 MCF5275 RISC Microprocessor 256 MAPBGA 166 MHz -40° to +85° C

8 Electrical Characteristics

This appendix contains electrical specification tables and reference timing diagrams for the MCF5275
microcontroller unit. This section contains detailed information on power considerations, DC/AC
electrical characteristics, and AC timing specifications of MCF5275.

NOTE

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

8.1 Maximum Ratings

Table 7. Absolute Maximum Ratings'> 2

Rating Symbol Value Unit
Core Supply Voltage Vbobp —-0.5t0+2.0 \
1/0 Pad Supply Voltage (3.3V) OVpp —-0.31t0+4.0 \Y
Memory Interface SSTL 2.5V Pad Supply Voltage SDVpp -03to+28 \Y
Memory Interface SSTL 3.3V Pad Supply Voltage SDVpp —-0.31t0+4.0 \Y
PLL Supply Voltage VbpPLL -0.3t0+4.0 \
Digital Input Voltage 3 VIN -0.3to+4.0 \
EXTAL pin voltage VexTaL 0to 3.3 \
XTAL pin voltage VyTaL 0t0 3.3 \
Iqstantapequ§ Maximum Curre_nt . | o5 mA
Single pin limit (applies to all pins) S b
Operating Temperature Range (Packaged) Ta - 4010 85 °C

(TL-Th)

Storage Temperature Range Tstg - 6510 150 °C

' 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. Stress beyond those
listed may affect device reliability or cause permanent damage to the device.

MCF5275 Integrated Microprocessor Family Hardware Specification, Rev. 4
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Electrical Characteristics

PiNT = Ipp x Vpp, Watts - Chip Internal Power

Pio = Power Dissipation on Input and Output Pins — User Determined

For most applications P|,o < Pyt @nd can be ignored. An approximate relationship between Pp and T (if P is

neglected) is:

P, = K+(T,+273°C) (2)

Solving equations 1 and 2 for K gives:

K=PD X(TA+2730C)+®JMA XPD2 (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 T.

8.3 ESD Protection

Table 9. ESD Protection Characteristics' 2
Characteristics Symbol Value Units
ESD Target for Human Body Model HBM 2000 \
ESD Target for Machine Model MM 200 \
HBM Circuit Description Rseries 1500 Q
C 100 pF
MM Circuit Description Rseries 0 Q
C 200 pF
Number of pulses per pin (HBM) —
positive pulses — 1
negative pulses — 1
Number of pulses per pin (MM) —
positive pulses — 3
negative pulses — 3
Interval of Pulses — 1 sec

3
Grade Integrated Circuits.

All ESD testing is in conformity with CDF-AEC-Q100 Stress Test Qualification for Automotive

2 Adevice is defined as a failure if after exposure to ESD pulses the device no longer meets the
device specification requirements. 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.

MCF5275 Integrated Microprocessor Family Hardware Specification, Rev. 4
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Electrical Characteristics

8.4 DC Electrical Specifications

Table 10. DC Electrical Specifications1

Characteristic Symbol Min Max Unit
Core Supply Voltage Vpp 1.4 1.6
I/0 Pad Supply Voltage OVpp 3.0 3.6
PLL Supply Voltage VppPLL 3.0 3.6 \
SSTL I/O Pad Supply Voltage SDVpp 2.3 2.7 \Y,
SSTL I/O Pad Supply Voltage SDVpp 3.0 3.6 \Y,
SSTL Memory pads reference voltage (SD Vpp = 2.5V) VREF 0.5 SD Vpp —2 Vv
SSTL Memory pads reference voltage (SD Vpp = 3.3V) VRer 0.45 SD Vpp —2 \
Input High Voltage 3.3V I/O Pads Viy 0.7 x OVpp OVpp + 0.3 \
Input Low Voltage 3.3V I/O Pads ViL Vgg—0.3 0.35 x OVpp \
Output High Voltage 3.3V I/O Pads Vou OVpp - 0.5 — \'
IOH =-2.0mA
Output Low Voltage 3.3V 1/O Pads VoL — 0.5 \
loL = 2.0mA
Input Hysteresis 3.3V I/O Pads Vuys 0.06 x Vpp — mV
Input High Voltage SSTL 3.3V/2.5V3 ViH VRer + 0.3 SDVpp + 0.3 \
Input Low Voltage SSTL 3.3V/2.5V3 Vi Vgg - 0.3 Vger - 0.3 %
Output High Voltage SSTL 3.3V/2.5V* Vou | SDVpp-0.25V — %
IOH =-5.0mA
Output Low Voltage SSTL 3.3V/2.5Vv4 VoL — 0.35 \
IOL =5.0mA
Input Leakage Current lin -1.0 1.0 A
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
Weak Internal Pull Up Device Current, tested at V;, Max.? lapPU -10 -130 pA
Input Capacitance © Cin pF
All input-only pins — 7
All input/output (three-state) pins — 7

MCF5275 Integrated Microprocessor Family Hardware Specification, Rev. 4
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Electrical Characteristics

Table 13. External Bus Output Timing Specifications (continued)

Name Characteristic Symbol Min Max Unit

Data Outputs

B11 CLKOUT high to data output (D[31:16]) valid tcHDoOV — 9 ns
B12 CLKOUT high to data output (D[31:16]) invalid tcHDOI 1.0 — ns
B13 CLKOUT high to data output (D[31:16]) high impedance |tchpoz — 9 ns

1 CS, BS, and OE transition after the falling edge of CLKOUT.

Read/write bus timings listed in Table 13 are shown in Figure 8, Figure 9, and Figure 10.

SO S1 S2 S3 S4 S5 S0 S1 S2 S3 S4 S5
cwout \ [\ [\ VU F U UL
—> —> |
e = Fe 7
B9 >

A[23:0] B8 >
TSIZ[1:0]

-
/

TS —> —>

- - —>—<— —> < _)

~

ek

OE

R/W (H

BS[3:2] _)

. 7
DIBT6] | . _»te I @ 1 j: LA -

Figure 8. Read/Write (Internally Terminated) SRAM Bus Timing
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Electrical Char

Figure 9 shows a bus cycle terminated by TA showing timings listed in Table 13.

SO St

S2 S3

S4 S5

SO St

acteristics

o\

B9 )—>

F\ ]
°F

CLKOUT |
CSn —> 4;— —
A[23:0] _’*‘_
TSIZ[1:0]
—> <
TS 9*&
>
- g
OE <—(B6c
RAW (H)
BS[3:2]
— >
D[31:16] --.---_________--___--__Tf,‘(i
TA A_’
TEA (H) —>

Figure 9. SRAM Read Bus Cycle Terminated by TA
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Electrical Characteristics

/ L

CLKOUT \_ / / il

¢

N\
@
GPIO Outputs >< ><><><

PR
GPIO Inputs >< ><

Figure 15. GPIO Timing

8.10 Reset and Configuration Override Timing

Table 17. Reset and Configuration Override Timing
(Vpp=271t03.6V,Vgg=0V, T, =T  to Ty)’

NUM Characteristic Symbol Min Max Unit
R1 |RESET Input valid to CLKOUT High trRvcH 9 — ns
R2 |CLKOUT High to RESET Input invalid tenmi 1.5 — ns
R3 |RESET Input valid Time 2 taivT 5 — tove
R4 |CLKOUT High to RSTOUT Valid tGHROV — 10 ns
R5 |RSTOUT valid to Config. Overrides valid trovey 0 — ns
R6 |Configuration Override Setup Time to RSTOUT invalid tcos 20 — teve
R7 |Configuration Override Hold Time after RSTOUT invalid tcon 0 — ns
R8 |RSTOUT invalid to Configuration Override High Impedance troicz — 1 X toye ns

All AC timing is shown with respect to 50% OV levels unless otherwise noted.
During low power STOP, the synchronizers for the RESET input are bypassed and RESET is asserted
asynchronously to the system. Thus, RESET must be held a minimum of 100 ns.

cLkout / :{ _M:_/ N/ %\_/ O\
RESET  \ ~ /

—

—» |-— —»4—
J\/ —_—
RSTOUT I
s D=
Configuration Overrides': vy / V-
(RCON, Override pins]) \

1. Refer to the Coldfire Integration Module (CIM) section for more information.
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Electrical Characteristics

8.11 Fast Ethernet AC Timing Specifications

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

8.11.1  MIl Receive Signal Timing (FECn_RXD[3:0], FECn_RXDV,
FECn_RXER, and FECn_RXCLK)

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

Table 18 lists MII receive channel timings.

Table 18. MIl Receive Signal Timing

Num Characteristic Min Max Unit
M1 FECn_RXDI[3:0], FECn_RXDV, FECn_RXER to FECn_RXCLK 5 — ns
setup
M2 FECn_RXCLK to FECn_RXD[3:0], FECn_RXDV, FECn_RXER 5 — ns
hold
M3 FECn_RXCLK pulse width high 35% 65% FECn_RXCLK
period
M4 FECn_RXCLK pulse width low 35% 65% FECn_RXCLK
period

Figure 16 shows MII receive signal timings listed in Table 18.

FECn_RXCLK (input) ¥
-

FECn_RXDI[3:0] (inputs)

FECn_RXDV
FECH RXER K KX K

-

OlIC

Figure 16. MIl Receive Signal Timing Diagram

8.11.2 MIl Transmit Signal Timing (FECn_TXDI[3:0], FECn_TXEN,
FECn_TXER, FECn_TXCLK)

Table 19 lists MII transmit channel timings.

The transmitter functions correctly up to a FECn TXCLK maximum frequency of 25 MHz +1%. The
processor clock frequency must exceed twice the FECn_ TXCLK frequency.
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Table 19. MIl Transmit Channel Timing

Num Characteristic Min Max Unit
M5 FECn_TXCLK to FECn_TXDI[3:0], FECn_TXEN, FECn_TXER 5 — ns
invalid
M6 FECn_TXCLK to FECn_TXDI[3:0], FECn_TXEN, FECn_TXER — 25 ns
valid
M7 FECn_TXCLK pulse width high 35% 65% FECn_TXCLK period
M8 FECn_TXCLK pulse width low 35% 65% FECn_TXCLK period

Figure 17 shows MII transmit signal timings listed in Table 19.

)
(43

—> |

FECn_TXCLK (input)

FECn_TXD[3:0] (outputs)
FECn_TXEN : §g§ :
FECn_TXER >§8§<

Figure 17. MIl Transmit Signal Timing Diagram

8.11.3 MIl Async Inputs Signal Timing (FECn_CRS and FECn_COL)

Table 20 lists MII asynchronous inputs signal timing.

Table 20. MIl Asynchronous Input Signal Timing

Num Characteristic Min Max Unit

M9 FECn_CRS, FECn_COL minimum pulse width 15 — FECn_TXCLK period

Figure 18 shows MII asynchronous input timings listed in Table 20.
FECn_CRS ﬂ F
FECn_COL < >
| |

Figure 18. MIl Async Inputs Timing Diagram
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8.11.4 MIl Serial Management Channel Timing (FECn_MDIO and

FECn_MDC)

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 | FECn_MDC falling edge to FECn_MDIO output invalid (minimum 0 — ns
propagation delay)

M11 | FECn_MDC falling edge to FECn_MDIO output valid (max prop delay) — 25 ns
M12 | FECn_MDIO (input) to FECn_MDC rising edge setup 10 — ns
M13 | FECn_MDIO (input) to FECn_MDC rising edge hold 0 — ns
M14 | FECn_MDC pulse width high 40% 60% | MDC period
M15 | FECn_MDC pulse width low 40% 60% | MDC period

Figure 19 shows MII serial management channel timings listed in Table 21.

FECn_MDC (output)

ey

<— >
<—>>

FECn_MDIO (output)

X

FECn_MDIO (input) >§§<

"y
KK X

4 o N,
<> <« >

)] 619

Figure 19. MIl Serial Management Channel Timing Diagram
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8.11.5 USB Interface AC Timing Specifications

Table 22 lists USB Interface timings.
Table 22. USB Interface Timing

Num Characteristic Min Max Units
USH USB_CLK frequency of operation 48 48 MHz
us2 USB_CLK fall time (V|y=2.4Vto V, =0.5V) — 2 ns
us3 USB_CLK rise time (V|_=0.5Vto V|y=2.4V) — 2 ns
us4 USB_CLK duty cycle (at 0.5 x O Vpp) 45 55 %

Data Inputs
uss USB_RP, USB_RN, USB_RXD valid to USB_CLK high 6 — ns
use6 USB_CLK high to USB_RP, USB_RN, USB_RXD invalid 6 — ns
Data Outputs
us7 USB_CLK high to USB_TP, USB_TN, USB_SUSP valid — 12 ns
uss USB_CLK high to USB_TP, USB_TN, USB_SUSP invalid 3 — ns

Figure 20 shows USB interface timings listed in Table 22.

o \_/ N/ \_/ L

"’ '
USB Outputs >< ><><><
Z

s
USB Inputs >< ><

A
Y
A
Y
®

Input Rise Time

Input Fall Time

Figure 20. USB Signals Timing Diagram
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QSPI_CS[3:0]

/ 7 A

|
T
|
QSPI_DIN |

Figure 22. QSPI Timing

8.15 JTAG and Boundary Scan Timing
Table 27. 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 tieve 4 xtcve — ns
J3 |TCLK Clock Pulse Width tiew 26 — ns
J4 |TCLK Rise and Fall Times tycrr 0 3 ns
J5 [Boundary Scan Input Data Setup Time to TCLK Rise tespsT 4 — ns
J6 |Boundary Scan Input Data Hold Time after TCLK Rise tgsSDHT 26 — ns
J7 |TCLK Low to Boundary Scan Output Data Valid tespv 0 33 ns
J8 |TCLK Low to Boundary Scan Output High Z tgspz 0 33 ns
J9 |TMS, TDI Input Data Setup Time to TCLK Rise trapBST 4 — ns
J10 |TMS, TDI Input Data Hold Time after TCLK Rise traPBHT 10 — ns
J11 | TCLK Low to TDO Data Valid troopv 0 26 ns
J12 |TCLK Low to TDO High Z trpopz 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.
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Figure 23. Test Clock Input Timing
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Figure 24. Boundary Scan (JTAG) Timing
Y
TCLK vy, s Vi
TDI ' '
TMS f§ { Input Data Valid
[
TDO | 4: Output Data Valid
)
B J12 _
TDO | HS$
e
TDO Output Data Valid
Hy :
Figure 25. Test Access Port Timing
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Figure 26. TRST Timing
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8.16 Debug AC Timing Specifications

Table 28 lists specifications for the debug AC timing parameters shown in Figure 28.

Table 28. Debug AC Timing Specification

166 MHz
Num Characteristic Units
Min Max

DO PSTCLK cycle time — 0.5 teye
D1 PST, DDATA to PSTCLK setup 4 — ns
D2 CLKOUT to PST, DDATA hold 1.0 — ns
D3 DSI-to-DSCLK setup 1 xtcve — ns
D41 DSCLK-to-DSO hold 4 X toye — ns
D5 DSCLK cycle time 5 xtcye — ns
D6 BKPT input data setup time to PSTCLK Rise 4 — ns
D7 BKPT input data hold time to PSTCLK Rise 1.5 — ns
D8 PSTCLK high to BKPT high Z 0.0 10.0 ns

T DSCLK and DSI are synchronized internally. D4 is measured from the synchronized DSCLK input

relative to the rising edge of PSTCLK.

Figure 27 shows real-time trace timing for the values in Table 28.

PSTCLK m
I
|

PST[3:0] | :
DDATA[3:0] /|\ | |
|

Figure 27. Real-Time Trace AC Timing

Figure 28 shows BDM serial port AC timing for the values in Table 28.
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Figure 28. BDM Serial Port AC Timing
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9 Documentation

Documentation regarding the MCF5275 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.

10 Revision History

Table 29 provides a revision history for this hardware specification.

Table 29. Document Revision History

Rev. No. Substantive Change(s)
0 Initial release.
1 Added Figure 6.
1.1 Removed duplicate information in the module description sections. The information is all in the Signals
Description Table.
1.2 Removed Overview, Features, Signal Descriptions, Modes of Operation, and Address Multiplexing sections. This
information can be found in the MCF5275 Reference Manual.
Removed list of documentation in Section 9, “Documentation.”. An up-to-date list is always available on our web
site.
Changed CLKOUT -> PSTCLK in Section 8.16, “Debug AC Timing Specifications.”
Table 10: Update Vpp spec from 1.35-1.65 to 1.4-1.6.
Table 13: Timings B6a, B6b, B6c, B7, B7a, B9, B12 updated:
B6a, B6b, B6¢c maximum changed from “0.5tcyc + 5” to “0.5tcyc + 5.5”
B7, B7a minimum changed from “0.5tcyc + 1.5” to “0.5tcyc + 1.0”
B9, B11 minimum changed from “1.5” to “1.0”
1.3 Added Section 5.2.1, “Supply Voltage Sequencing and Separation Cautions.”
Added thermal characteristics for 196 MAPBGA in Table 8.
Updated package dimensions drawing, Figure 6.

2 Removed second sentence from Section 8.11.1, “MIl Receive Signal Timing (FECn_RXD[3:0], FECn_RXDV,
FECn_RXER, and FECn_RXCLK),” and Section 8.11.2, “MIl Transmit Signal Timing (FECn_TXD[3:0],
FECn_TXEN, FECn_TXER, FECn_TXCLK),” regarding no minimum frequency requirement for TXCLK.

Removed third and fourth paragraphs from Section 8.11.2, “MII Transmit Signal Timing (FECn_TXD[3:0],
FECn_TXEN, FECn_TXER, FECn_TXCLK),” as this feature is not supported on this device.

3 Corrected Ordering Information, Table 6.

Figure 2: Moved PLLVpp from 1.5V to 3.3V supply line and corrected relevant text in sections below table.
Table 10: Corrected maximum “Input High Voltage 3.3V I/O Pads”, V| specification.
4 Table 10, added PLL supply voltage row
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