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MCF5271 Family Configurations

Table 1. MCF5271 Family Configurations

Module

MCF5270 MCF5271

ColdFire V2 Core with EMAC and
Hardware Divide

X

X

System Clock

150 MHz

Performance (Dhrystone/2.1 MIPS)

144

Instruction/Data Cache

8 Kbytes

Static RAM (SRAM)

64 Kbytes

Interrupt Controllers (INTC)

Edge Port Module (EPORT)

External Interface Module (EIM)

4-channel Direct-Memory Access (DMA)

SDRAM Controller

Fast Ethernet Controller (FEC)

Hardware Encryption

Watchdog Timer (WDT)

Four Periodic Interrupt Timers (PIT)

32-bit DMA Timers

QSPI

UART(S)

12c

General Purpose I/O Module (GPIO)

X

X

JTAG - IEEE 1149.1 Test Access Port

X

X

Package

160 QFP, 160 QFP,
196 MAPBGA | 196 MAPBGA

Block Diagram

The superset device in the MCF5271 family comes in a 196 mold array plastic ball grid array (MAPBGA)
package. Figure 1 shows a top-level block diagram of the MCF5271.
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Block Diagram
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Figure 1. MCF5271 Block Diagram
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Signal Descriptions

Table 2. MCF5270 and MCF5271 Signal Information and Muxing (continued)

MCF5270 MCF5270
Signal Name GPIO Alternate 1 |Alternate 2 |Dir. MCF5271 MCF5271
160 QFP 196 MAPBGA
A[20:0] — — — o} 123:115, Al2, B12, C12,
112:106, 102:98 | A13, B13, B14,
C13, C14, D12,
D13, D14, E11,
E12, E13, E14,
F12, F13, F14,
G11, G12, G13
D[31:16] — — — O | 22:30,33:39 |G1,G2, H1,H2,
H3, H4, J1, J2,
J3, J4, K1, K2,
K3, K4, L1, L2
D[15:8] PDATAH[7:0] — — 0 42:49 M1, N1, M2, N2,
P2, L3, M3, N3
D[7:0] PDATAL[7:0] — — O | 50:52,56:60 |P3, M4, N4, P4,
L5, M5, N5, P5
BS[3:0] PBS[7:4] CAS[3:0] — 0 143:140 B6, C6, D7, C7
OE PBUSCTL7 — — 0 62 N6
TA PBUSCTL6 — — | 96 H11
TEA PBUSCTL5 | DREQ1 — | — J14
R/W PBUSCTL4 — — 0 95 J13
TSIZ1 PBUSCTL3 | DACK1 — 0 — P6
TSIZO PBUSCTL2 | DACKO — 0 — P7
TS PBUSCTL1 | DACK2 — 0 97 H13
TIP PBUSCTLO | DREQO — 0 — H12
Chip Selects
CS[7:4] PCS[7:4] — — 0 — B9, A10, C10,
All
CS[3:2] PCS[3:2] |SD_CSJ[1:0] — 0 132,131 A9, C9
Cs1 PCS1 — — 0 130 B10
CSO — — — 0 129 D10
SDRAM Controller
SD_WE PSDRAMS5 — — 0 92 K13
SD_SCAS | PSDRAM4 — — 0 91 K12
SD_SRAS | PSDRAM3 — — 0 90 K11
SD_CKE PSDRAM2 — — 0 — E8
SD_CSJ[1:0] |PSDRAM][1:0] — — 0 — L12, L13
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Signal Descriptions

Table 2. MCF5270 and MCF5271 Signal Information and Muxing (continued)

MCF5270 MCF5270
Signal Name GPIO Alternate 1 |Alternate 2 |Dir.1 MCF5271 MCF5271
160 QFP 196 MAPBGA
External Interrupts Port
RQ[7:3] PIRQ[7:3] — — [ IRQ7=63 N7, M7, L7, P8,
IRQ4=64 N8
IRQ2 PIRQ2 DREQ2 — | — M8
IRQ1 PIRQ1 — — | 65 L8
FEC
EMDC PFECI2C3 12C_SCL U2TXD O 151 D4
EMDIO PFECI2C2 12C_SDA U2RXD I/O 150 D5
ECOL — — — I 9 E2
ECRS — — — I 8 El
ERXCLK — — — I 7 D1
ERXDV — — — I 6 D2
ERXD[3:0] — — — I 5:2 D3, C1, C2, Bl
ERXER — — — O 159 B2
ETXCLK — — — I 158 A2
ETXEN — — — I 157 C3
ETXER — — — O 156 B3
ETXDI[3:0] — — — (0] 155:152 A3, A4, C4, B4
1>c
12C_SDA PFECI2C1 — — I/1O — J12
12C_SCL PFECI2CO — — I/1O — J11
DMA
DACK][2:0] and DREQ][2:0] do not have a dedicated bond — —
___ pads. Please refer to the following pins for muxing:
TS and DT20UT for DACK2, TSIZ1and DT1OUT for DACKI,
TSIZ0 and DTOOUT for DACKO, IRQ2 and DT2IN for DREQ2,
TEA and DT1IN for DREQ1, and TIP and DTOIN for DREQO.
QSPI
QSPI_CS1 PQSPI4 SD_CKE — o 139 B7
QSPI_CSO PQSPI3 — — (¢} 146 A6
QSPI_CLK PQSPI2 12C_SCL — O 147 C5
QSPI_DIN PQSPI1 12C_SDA — I 148 B5
QSPI_DOUT PQSPIO — — O 149 A5
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Design Recommendations

5.2.1 Supply Voltage Sequencing and Separation Cautions

Figure 2 shows situations in sequencing the I/0 Vpp (OVpp), PLL Vpp (Vpppr L), and Core Vpp (Vpp)-
OVpp is specified relative to Vpp.

A
£ OVpp V
o 33V _ =g DD, VDDPLL
g Supplies Stable
S 25V
>
g
S AN
P 1sv+ A 7 DN S ——————— Vop
2 / i
o
o
Q /AN
a / 2
/
/
0 >
Notes: Time

1. VDD should not exceed OVDD or VDDPLL by more than 0.4 V
at any time, including power-up.
2. Recommended that VDD should track OVDD/VDDPLL up to
0.9V, then separate for completion of ramps.
3. Input voltage must not be greater than the supply voltage (OVDD,
VDD, or VDDPLL) 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

5211 Power Up Sequence

If OVpp is powered up with Vpp at 0 V, then the sense circuits in the 1/0 pads cause all pad output drivers
connected to the OVpp to be in a high impedance state. There is no limit on how long after OV powers
up before Vpp must power up. Vpp should not lead the OV or Vppp | by more than 0.4 V during

power ramp-up, or there will be high current in the internal ESD protection diodes. The rise times on the
power supplies should be slower than 1 us to avoid turning on the internal ESD protection clamp diodes.

The recommended power up sequence is as follows:

1. Use 1 ms or slower rise time for all supplies.

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

5.2.1.2 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

MCF5271 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 MCF5270/71CVMxxx package.

1 2 3 4 5 6 7 8 9 10 11 12 13 14

QSPI_ — — —
ETXCLK | ETXD3 | ETXD2 | Soi= |QSPLCSO| UZRXD | U2TXD Ccs3 CS6 cs4 A20 AL7
ERXDO | ERXER | ETXER | ETXDO |QSPIDIN| BS3 |QsPlcsi| uicTs cs7 cs1 A23 AL9 Al6 Al5
ERXD2 | ERXDL1 | ETXEN | ETXDL | QSCK BS2 BSO RTS1 cs2 Cs5 A22 A18 Al4 A13
ERXCLK | ERXDV | ERXD3 | EMDC | EMDIO Vg‘ge . BSI | UIRXD1 | UITXD ) A21 AL2 ALl A10
ECRS ECOL NC TINO A9 A8 A7 A6
UOTXD | UORXD | UOCTS | DTOUTO G A5 A4 A3
VDD_3
Core

D31 D30 UORTS VDD, 1 A2 Al A0 DTOUT3

D29 D28 D27 D26 TA TP Ts DTIN3

D25 D24 D23 D22 l2c_ScL | 12C_SDA | RW TEA

D21 D20 D19 D18 JTAG_EN SD_RAS | SD_CAS | SD_WE | CLKOUT

D17 D16 D10 Vg‘gez D3 DTIN1 IRQ5 IRQL | DTOUT2 | PSTO | DDATAO | SD_CSI | SD_CSO | VSSPLL

D15 D13 D9 D6 D2 DTOUTL | IRQ6 IRQ2 DTIN2 | TDUDSI | PST3 | DDATA3 | VDDPLL | EXTAL

— — — TRST/ —
D14 D12 D8 D5 D1 OE IRQ7 IRQ3 DSoLK | TDO/DSO | PST2 | DDATA2 | RESET | XTAL
— TCLK/ ™S/
D11 D7 D4 DO TSIZ1 TSIZ0 R4 | ooreik | BreT PST1 | DDATAL | RSTOUT
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Figure 3. MCF5270/71CVMxxx Pinout (196 MAPBGA)
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Electrical Characteristics

2 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 (V;, > 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.

7.2 Thermal Characteristics

The below table lists thermal resistance values.

Table 8. Thermal Characteristics

Characteristic Symbol MA}DQISGA 160QFP | Unit
Junction to ambient, natural convection Four layer board (2s2p) | Ojua 3212 4012 | ec/w
Junction to ambient (@200 ft/min) Four layer board (2s2p) | 63y 2912 3612 | °c/w
Junction to board 08 203 253 | ec/w
Junction to case 03¢ 10* 10* | °c/w
Junction to top of package Pt 215 215 | eciw
Maximum operating junction temperature T; 104 105 °c

03ma and ¥j; parameters are simulated in conformance with EIA/JESD Standard 51-2 for natural convection.
Motorola recommends the use of 63,4 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.

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.

The average chip-junction temperature (T;) in °C can be obtained from:
TJ = TA + (PD x ®JMA) 1)
Where:

MCF5271 Integrated Microprocessor Hardware Specification, Rev. 4
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Electrical Characteristics

Ta= Ambient Temperature, °C

®;ua= Package Thermal Resistance, Junction-to-Ambient, °C/W
Pp=PinT +Pijo

PinT= Ibp % Vpp, Watts - Chip Internal Power

P/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 (To+273°C) + Opya xPp? (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 Specifications1

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 VboDPLL 3.0 — 3.6 \Y
Input High Voltage ViH 0.7 x OVpp — 3.65 \
Input Low Voltage VL Vgs—0.3 — 0.35 X OVpp| V
Input Hysteresis Vhys 0.06 x OVpp — — mv
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 Vgs, All input/output and output pins
Output High Voltage (All input/output and all output pins) VoH OVpp-0.5 — — \%
lon =-5.0 mA
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
Input Capacitance 3 Cin — pF
All input-only pins — 7
All input/output (three-state) pins — 7
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Electrical Characteristics

Timings listed in Table 11 are shown in Figure 7.

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

CLKOUT(75MHz) 4/1 18V

Tsetup
ThoLb

Input Setup And Hold Invalid 1.5V Valid 1.5V Invalid

trise

Input Rise Time

tfall

Input Fall Time

| A |
CLKOUT @ / 4/\/_/~/|_\/\—
! | I
> > -
|

| |
Figure 7. General Input Timing Requirements

7.6  Processor Bus Output Timing Specifications

Table 12 lists processor bus output timings.
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

MCF5271 Integrated Microprocessor Hardware Specification, Rev. 4
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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.

MCF5271 Integrated Microprocessor Hardware Specification, Rev. 4
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Electrical Characteristics

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

Figure 10 shows an SRAM bus cycle terminated by TEA showing timings listed in Table 12.

CLKOUT

CSn

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

BS[3:0]

D[31:0]

o\

SO S1

(Boa)

o

T

]

S2 S3

S4 S5

SO

L

S1

.

TA (H)

TEA

Figure 10. SRAM Read Bus Cycle Terminated by TEA
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Electrical Characteristics
Figure 11 shows an SDRAM read cycle.

‘oI1\2]3'4\5\6|7\8]9|10\11!12|13\14]15
|

1
| |
Challas |

|
D[31:0 | | |
[31:0] —»!
RASJ[1:0] jy 7{

—~

CASJ[3:0]

|
ACTV NOP READ NOP NOP PALL

1 DACR[CASL] =2
Figure 11. SDRAM Read Cycle

Table 13. SDRAM Timing

NUM Characteristic Symbol Min Max Unit
D1 |CLKOUT high to SDRAM address valid tcHDAY — 9 ns
D2 |CLKOUT high to SDRAM control valid tcHDCV — 9 ns
D3 |CLKOUT high to SDRAM address invalid tcHDAI 15 — ns
D4 |CLKOUT high to SDRAM control invalid tcHDCI 15 — ns
D5 |SDRAM data valid to CLKOUT high tboveH 4 — ns
D6 |CLKOUT high to SDRAM data invalid tcHDDI 15 — ns
D7 |CLKOUT high to SDRAM data valid tcHDDVW — 9 ns
D8 |CLKOUT high to SDRAM data invalid tcHDDIW 1.5 — ns

D7 and D8 are for write cycles only.
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Electrical Characteristics

ot \_/ N/ \_/ L

~(G)~

-

®

GPIO Outputs

T

XXX

©

<> <>

GPIO Inputs >< ><

Figure 13. GPIO Timing

7.8 Reset and Configuration Override Timing
Table 15. Reset and Configuration Override Timing
(Vpp=27t036V,Vgs=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 tenri 15 — ns
R3 |RESET Input valid Time 2 tRivT 5 — teye
R4 |CLKOUT High to RSTOUT Valid tenrov — 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 teye

; All AC timing is shown with respect to 50% Vpp levels unless otherwise noted.

to the system. Thus, RESET must be held a minimum of 100 ns.

During low power STOP, the synchronizers for the RESET input are bypassed and RESET is asserted asynchronously

o - S ‘— A ’
wor /o=l e N
T & Ry -

RESET  \ &) .

RSTOUT —\— _><_ _"_

RSTOUT —

N O s =)

Configuration Overrides*: Y . | ,\/_\_/ ‘ﬁ
(RCON, Override pins]) . |

Refer to the chip configuration module (CCM) chapter in the device’s reference manual for more

Figure 14. RESET and Configuration Override Timing

information.
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Electrical Characteristics

RO O IR O N
wsa_F~ N AN A LN
ﬂ@@ 0 @ /()
coson N X X Ko =/ N

Figure 15. 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 16 shows MII receive signal timings listed in Table 18.

0,

ERXCLK (input) 1
A

ERXD[3:0] I(EIrF]QF;JItDs\a >§§< | >§§< >§§<

ERXER ‘@» @‘

Figure 16. MIl Receive Signal Timing Diagram
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Electrical Characteristics

R
TCLK Vi i Vi
 ® 0o
Data Inputs f— Input Data Valid
=) .
Data Outputs | . Output Data Valid
5
-
Data Outputs | ) —S
< €] .
< -,
Data Outputs H: Output Data Valid
)

Figure 22. Boundary Scan (JTAG) Timing

A
TCLK Vi {§ Vi
9 69 _
TDI _ - "
TMS — Input Data Valid EE—
[4
TDO | h‘: Output Data Valid
5
B Q12 _
TDO | )HS§
TDO H: Output Data Valid
§
Figure 23. Test Access Port Timing
TCLK
BN
TRST ~ \

‘ JlS!

Figure 24. TRST Timing
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Electrical Characteristics

7.14 Debug AC Timing Specifications

Table 25 lists specifications for the debug AC timing parameters shown in Figure 26.
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 25 shows real-time trace timing for the values in Table 25.

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

| | |
Figure 25. Real-Time Trace AC Timing

Figure 26 shows BDM serial port AC timing for the values in Table 25.
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Figure 26. BDM Serial Port AC Timing

8 Documentation

Documentation regarding the MCF5271 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. MCF5271EC Revision History

Rev. No. Substantive Change(s)
0 Initial release
1  Fixed several clock values.
« Updated Signal List table
11 * Removed duplicate information in the module description sections. The information is all in the
Signals Description Table.
1.2 « Removed detailed signal description section. This information can be found in the

MCF5271RM Chapter 2.

Removed detailed feature list. This information can be found in the MCF5271RM Chapter 1.
Changed instances of Motorola to Freescale

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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