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Overview

1 Overview

This table shows the functionality supported by each SoC in the MPC8272 family.
Table 1. MPC8272 PowerQUICC Il Family Functionality

SoCs
Functionality MPC8272 MPC8248 MPC8271 MPC8247
Package' 516 PBGA
Serial communications controllers (SCCs) 3 3 3 3
QUICC multi-channel controller (QMC) Yes Yes Yes Yes
Fast communication controllers (FCCs) 2 2 2 2
I-Cache (Kbyte) 16 16 16 16
D-Cache (Kbyte) 16 16 16 16
Ethernet (10/100) 2 2 2 2
UTOPIA Il Ports 1 0 1 0
Multi-channel controllers (MCCs) 0 0 0 0
PCI bridge Yes Yes Yes Yes
Transmission convergence (TC) layer — — — —
Inverse multiplexing for ATM (IMA) — — — —
Universal serial bus (USB) 2.0 full/low rate 1 1 1 1
Security engine (SEC) Yes Yes — —

1 See Table 2.

Devicesin the MPC8272 family are available in two packages—the VR or ZQ package—as shownin .

For package ordering information, see Section 10, “Ordering Information.”
Table 2. MPC8272 PowerQUICC Il Device Packages

Code

Device

(Package) (516 PBGISY—RLead free) (516 PBGA—ZI?ead spheres)
MPC8272VR MPC82722Q
MPC8248VR MPC82482Q
MPC8271VR MPC82712Q
MPC8247VR MPC82472Q
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Overview

This figure shows the block diagram of the SoC.
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Figure 1. SoC Block Diagram

1.1 Features

The major features of the SoC are as follows:
* Dual-issueinteger (G2_LE) core
— A core version of the MPC603e microprocessor
— System core microprocessor supporting frequencies of 266400 MHz
— Separate 16 KB data and instruction caches:
— Four-way set associative
— Physically addressed
— LRU replacement algorithm
— Power Architecture®-compliant memory management unit (MMU)
— Common on-chip processor (COP) test interface
— Supports bus snooping for cache coherency

MPC8272 PowerQUICC Il Family Hardware Specifications, Rev. 3
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Overview

* Integrated security engine (SEC) (MPC8272 and MPC8248 only)

— Supports DES, 3DES, MD-5, SHA-1, AES, PKEU, RNG and RC-4 encryption algorithms
in hardware

»  Communications processor module (CPM)

— Embedded 32-bit communi cations processor (CP) usesaRISC architecture for flexible support
for communications peripherals

— Interfacesto G2_LE core through on-chip dual-port RAM and DMA controller. (Dual-port
RAM sizeis 16 KB plus 4 KB dedicated instruction RAM.)

— Microcode tracing capabilities
— Eight CPM trap registers
* Universal seria bus (USB) controller

— Supports USB 2.0 full/low rate compatible

— USB host mode
— Supports control, bulk, interrupt, and isochronous data transfers
— CRC16 generation and checking
— NRZI encoding/decoding with bit stuffing

— Supports both 12- and 1.5-M bps data rates (automatic generation of preamble token and
data rate configuration). Note that low-speed operation requires an external hub.

— Flexible data buffers with multiple buffers per frame
— Supports local loopback mode for diagnostics (12 Mbps only)
— Supports USB dave mode
— Four independent endpoints support control, bulk, interrupt, and isochronous data transfers
— CRC16 generation and checking
— CRCS5 checking
— NRZI encoding/decoding with bit stuffing
— 12- or 1.5-Mbpsdatarate
— Flexible data buffers with multiple buffers per frame
— Automatic retransmission upon transmit error
— Serial DMA channels for receive and transmit on all serial channels
— Parallel 1/0 registers with open-drain and interrupt capability
— Virtual DMA functionality executing memory-to-memory and memory-to-1/0 transfers
— Two fast communication controllers (FCCs) supporting the following protocols:

— 10-/100-Mbit Ethernet/|IEEE 802.3 CDMA/CS interface through media independent
interface (MII)

— Transparent
— HDLC—upto T3 rates (clear channel)

MPC8272 PowerQUICC Il Family Hardware Specifications, Rev. 3
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Operating Conditions

* PCI bridge
— PCI Specification revision 2.2-compliant and supports frequencies up to 66 MHz
— On-chip arbitration
— Support for PCI to 60x memory and 60x memory to PCI streaming
— PCI host bridge or peripheral capabilities
— Includes four DMA channels for the following transfers:
PCI-to-60x to 60x-to-PCl
60x-to-PCl to PCI-to-60x
PCI-to-60x to PCI-to-60x
— 60x-to-PCI to 60x-to-PClI

— Includes the configuration registers required by the PCI standard (which are automatically
loaded from the EPROM to configure the MPC8272) and message and doorbell registers

— Supports the 1,0 standard

— Hot-Swap friendly (supports the Hot Swap Specification as defined by PICMG 2.1 R1.0
August 3, 1998)

— Support for 66 MHz, 3.3V specification
— 60x-PCI bus core logic, which uses a buffer pool to allocate buffers for each port

2 Operating Conditions

This table shows the maximum electrical ratings.

Table 3. Absolute Maximum Ratings1

Rating Symbol Value Unit
Core supply voltage® VDD -0.3-2.25 Y%
PLL supply voltage2 VCCSYN -0.3-225 \"
1/0 supply voltage® VDDH -0.3-4.0 %
Input voltage* VIN GND(-0.3) — 3.6 %
Junction temperature T 120 °C
Storage temperature range Tstg (-55) — (+150) °C

Absolute maximum ratings are stress ratings only; functional operation (see Table 4) at the maximums is not
guaranteed. Stress beyond those listed may affect device reliability or cause permanent damage.

Caution: VDD/VCCSYN must not exceed VDDH by more than 0.4 V during normal operation. It is recommended that
VDD/VCCSYN should be raised before or simultaneous with VDDH during power-on reset. VDD/VCCSYN may
exceed VDDH by more than 0.4 V during power-on reset for no more than 100 ms.

3 Caution: VDDH can exceed VDD/VCCSYN by 3.3 V during power on reset by no more than 100 mSec. VDDH should
not exceed VDD/VCCSYN by more than 2.5 V during normal operation.

Caution: VIN must not exceed VDDH by more than 2.5 V at any time, including during power-on reset.

MPC8272 PowerQUICC Il Family Hardware Specifications, Rev. 3
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DC Electrical Characteristics

3 DC Electrical Characteristics
This table shows DC electrical characteristics.

Table 5. DC Electrical Characteristics!

Characteristic Symbol Min Max Unit
Input high voltage—all inputs except TCK, TRST and PORESET? VIH 2.0 3.465 \%
Input low voltage® VL GND 0.8 Y]
CLKIN input high voltage Vibc 2.4 3.465 \Y
CLKIN input low voltage Vi GND 0.4 \
Input leakage current, V;y = VDDH* Iin — 10 A
Hi-Z (off state) leakage current, V;y = VDDH? loz — 10 pA
Signal low input current, V; = 0.8 V I — 1 A
Signal high input current, Vi =2.0 V Iy — 1 A
Output high voltage, loy = -2 mA Vou 2.4 — \Y
except UTOPIA mode, and open drain pins
In UTOPIA mode® (UTOPIA pins only): loy = -8.0mA
PA[8-31]
PB[18-31]
PC[0-1,4-29]
PD[7-25, 29-31]
In UTOPIA mode® (UTOPIA pins only): Io. = 8.0mA VoL — 0.5 \Y
PA[8-31]
PB[18-31]
PC[0-1,4-29]
PD[7-25, 29-31]
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DC Electrical Characteristics

Table 5. DC Electrical Characteristics' (continued)

Characteristic

Symbol

Min

Max Unit

loL = 6.0mA
BR

BG/IRQ6

ABB/IRQ2

TS

A[0-31]

TT[0-4]

TBST

TSIZE[0-3]

AACK

ARTRY

DBG/IRQ7

DBB/IRQ3

D[0-63]
IRQ3/CKSTP_OUT/EXT_BR3
IRQ4/CORE_SRESET/EXT_BG3
IRQ5/TBEN/EXT_DBG3/CINT
PSDVAL

TA

TEA

GBL/IRQT
CI/BADDR29/IRQ2
WT/BADDR30/IRQ3
BADDR31/IRQ5/CINT
CPU_BR/INT_OUT
TRQO/NMI_OUT
PORESET/PCI_RST
HRESET

SRESET

RSTCONF

VoL

0.4 \Y

MPC8272 PowerQUICC Il Family Hardware Specifications, Rev. 3
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DC Electrical Characteristics

5 MPC8272 and MPC8271 only.
Table 6.

Characteristic Symbol Min Max Unit

Input high voltage—all inputs except TCK, TRST and PORESET' VIH 2.0 3.465 \%
Input low voltage ViL GND 0.8 \
CLKIN input high voltage Vibc 2.4 3.465 \Y
CLKIN input low voltage Vi GND 0.4 \
Input leakage current, V| = VDDH? Iin — 10 A
Hi-Z (off state) leakage current, V;y = VDDH? loz — 10 pA
Signal low input current, V= 0.8 V3 I — 1 A

Signal high input current, V|, =2.0 V Iy — 1 HA

Output high voltage, loy = -2 mA Vou 2.4 — \Y
except UTOPIA mode, and open drain pins

In UTOPIA mode* (UTOPIA pins only): loy = -8.0mA

In UTOPIA mode* (UTOPIA pins only): lo_ = 8.0mA VoL — 0.5 \Y

loL = 6.0mA VoL — 0.4 Y,
BR

BG

ABB/IRQ2

TS

A[0-31]

TT[0-4]

TBST

TSIZE[0-3]

AACK

ARTRY

DBG

DBB/IRQ3

D[0-63]

//[EXT_BR3
/[EXT_BG3
/TBEN/EXT_DBG3/CINT
PSDVAL

TA

TEA

GBL/IRQ1
CI/BADDR29/IRQ2
WT/BADDR30/IRQ3
BADDR31/IRQ5/CINT
CPU_BR
TRQO/NMI_OUT
/PCI_RST

HRESET

SRESET

RSTCONF

MPC8272 PowerQUICC Il Family Hardware Specifications, Rev. 3
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Table 6.

DC Electrical Characteristics

Characteristic

Symbol

Min

Max

Unit

IOL =5.3mA

CS[0-9]

CS(10)/BCTLA

CS(11)/AP(0)

BADDR[27-28]

ALE

BCTLO
PWE[0-7)/PSDDQM|[0-7]/PBS[0-7]
PSDA10/PGPLO

PSDWE/PGPL1
POE/PSDRAS/PGPL2
PSDCAS/PGPL3
PGTA/PUPMWAIT/PGPL4/PPBS
PSDAMUX/PGPL5
LWE[0-3]LSDDQM][0-3]/LBS[0-3])/PCI_CFG[0-3]
LSDA10/LGPLO/PCI_MODCKHO
LSDWE/LGPL1/PCl_MODCKH1
LOE/LSDRAS/LGPL2/PCl_MODCKH2
LSDCAS/LGPL3/PCI_MODCKH3
LGTA/LUPMWAIT/LGPL4/LPBS
LSDAMUX/LGPL5/PCI_MODCK
LWR
MODCK[1-3)/AP[1-3)/TC[0—2)/BNKSEL[0-2]
IOL =3.2mA

L _A14/PAR

L_A15/FRAME/SMI

L _A16/TRDY
L_A17/IRDY/CKSTP_OUT
L_A18/STOP

L _A19/DEVSEL

L_A20/IDSEL

L_A21/PERR

L_A22/SERR

L_A23/REQO
L_A24/REQ1/HSEJSW
L_A25/GNTO
L_A26/GNT1/HSLED
L_A27/GNT2/HSENUM
L_A28/RST/CORE_SRESET
L_A29/INTAL_A30/REQ2

L A31

LCL_D[0-31)/AD[0-31]
LCL_DP[03]/C/BE[0-3]

PA[0-31]

PB[4-31]

PC[0-31]

PD[4-31]

TDO

QREQ

0.4

! TCK, TRST and PORESET have min VIH = 2.5V.

2 The leakage current is measured for nominal VDDH,VCCSYN, and VDD.

3 v,,_for IIC interface does not match IIC standard, but does meet IIC standard for VoL and should not cause any compatibility

issue.
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Thermal Characteristics

4.2 Estimation with Junction-to-Case Thermal Resistance

Historically, the thermal resistance hasfrequently been expressed as the sum of ajunction-to-case thermal
resistance and a case-to-ambient thermal resistance:

Rgaa = Reac + Roca

where:

Rgia = junction-to-ambient thermal resistance (°C/W)

Rgic = junction-to-case thermal resistance (°C/W)

Rgca = case-to-ambient thermal resistance (°C/W)
Rgic isdevice related and cannot be influenced by the user. The user adjusts the thermal environment to
affect the case-to-ambient thermal resistance, Ry . For instance, the user can change the air flow around
the device, add a heat sink, change the mounting arrangement on the printed circuit board, or change the
thermal dissipation on the printed circuit board surrounding the device. Thisthermal model is most useful

for ceramic packageswith heat sinks where some 90% of the heat flows through the case and the heat sink
to the ambient environment. For most packages, a better model is required.

4.3 Estimation with Junction-to-Board Thermal Resistance

A simple package therma model which has demonstrated reasonable accuracy (about 20%) isa
two-resistor model consisting of ajunction-to-board and a junction-to-case thermal resistance. The
junction-to-case thermal resistance covers the situation where a heat sink is used or where a substantial
amount of heat is dissipated from the top of the package. The junction-to-board thermal resistance
describes the thermal performance when most of the heat is conducted to the printed circuit board. It has
been observed that the thermal performance of most plastic packages, especially PBGA packages, is
strongly dependent on the board temperature.

If the board temperatureis known, an estimate of the junction temperature in the environment can be made
using the following equation:
T3=Tg +(Rgyg % Pp)

where:

Rg s = junction-to-board thermal resistance (°C/W)

Tg = board temperature (°C)

Pp = power dissipation in package
If the board temperature is known and the hesat |oss from the package case to the air can be ignored,
acceptable predictions of junction temperature can be made. For this method to work, the board and board
mounting must be similar to the test board used to determine the junction-to-board thermal resistance,

namely a 2s2p (board with a power and a ground plane) and by attaching the thermal balls to the ground
plane.

MPC8272 PowerQUICC Il Family Hardware Specifications, Rev. 3
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Thermal Characteristics

4.4 Estimation Using Simulation

When the board temperature is not known, a thermal smulation of the application is needed. The simple
two-resistor model can be used with the thermal simulation of the application, or a more accurate and
complex model of the package can be used in the thermal simulation.

4.5 Experimental Determination

To determine the junction temperature of the device in the application after prototypes are available, the
thermal characterization parameter (‘¥ 1) can be used to determine the junction temperature with a
measurement of the temperature at the top center of the package case using the following equation:

Ty=Tr+ (¥ xPp)
where:
Y 51 = thermal characterization parameter
T+ = thermocoupl e temperature on top of package
Pp = power dissipation in package

The thermal characterization parameter is measured per JEDEC JESD51-2 specification using a40-gauge
type T thermocoupl e epoxied to the top center of the package case. Thethermocouple should be positioned
so that the thermocoupl e junction rests on the package. A small amount of epoxy is placed over the
thermocouple junction and over 1 mm of wire extending from the junction. The thermocouple wireis
placed flat against the case to avoid measurement errors caused by cooling effects of the thermocouple
wire.

4.6 Layout Practices

Each VDD and VDDH pin should be provided with alow-impedance path to the board’s power supplies.
Each ground pin should likewise be provided with alow-impedance path to ground. The power supply pins
drive distinct groups of logic on chip. The VDD and VDDH power supplies should be bypassed to ground
using bypass capacitors located as close as possible to the four sides of the package. For filtering high
frequency noise, acapacitor of 0.1uF on each VDD and VDDH pin isrecommended. Further, for medium
frequency noise, atotal of 2 capacitors of 47uF for VDD and 2 capacitors of 47uF for VDDH are aso
recommended. The capacitor |eads and associated printed circuit traces connecting to chip VDD, VDDH
and ground should be kept to lessthan half aninch per capacitor lead. Boards should employ separateinner
layers for power and GND planes.

All output pins on the SoC have fast rise and fall times. Printed circuit (PC) trace interconnection length
should be minimized to minimize overdamped conditions and reflections caused by these fast output
switching times. This recommendation particularly applies to the address and data buses. Maximum PC
trace lengths of six inches are recommended. Capacitance cal cul ations should consider al device loads as
well as parasitic capacitances due to the PC traces. Attention to proper PCB layout and bypassing becomes
especially critical in systems with higher capacitive loads because these loads create higher transient
currentsinthe VDD and GND circuits. Pull up all unused inputs or signalsthat will beinputs during reset.
Special care should be taken to minimize the noise levels on the PLL supply pins.

MPC8272 PowerQUICC Il Family Hardware Specifications, Rev. 3
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AC Electrical Characteristics

NOTE

The UPM machine outputs change on the internal tick determined by the
memory controller programming; the AC specifications are relative to the
internal tick. Note that SDRAM and GPCM machine outputs change on
CLKin'srising edge.

6.3 JTAG Timings

Thistable lists the JTAG timings.
Table 15. JTAG Timings'

Parameter Symbol2 Min Max Unit Notes
JTAG external clock frequency of operation fiTg 0 33.3 MHz —
JTAG external clock cycle time Yra 30 — ns —
JTAG external clock pulse width measured at 1.4V tTKHKL 15 — ns —
JTAG external clock rise and fall times tyTgr @nd 0 5 ns 6
treF
TRST assert time trrsT 25 — ns 3,6
Input setup times
Boundary-scan data|  tjrpykH 4 — ns 47
TMS, TDI tJT|VKH 4 — ns 4, 7
Input hold times
Boundary-scan data |  t;rpxkH 10 — ns 47
TMS, TDI|  ty7ixkn 10 — ns 47
Output valid times
Boundary-scan data|  t;rkipv — 10 ns 57
TDO tJTKLOV — 10 ns 5. 7
Qutput hold times
Boundary-scan data |  t;rkipx 1 — ns 57
TDO|  tyrkiox 1 — ns 57
JTAG external clock to output high impedance
Boundary-scan data|  tyrkipz 1 10 ns 56
TDO tJTKLOZ 1 10 ns 5, 6

All outputs are measured from the midpoint voltage of the falling/rising edge of tt¢ k to the midpoint of the signal in question.

The output timings are measured at the pins. All output timings assume a purely resistive 50-Q load. Time-of-flight delays
must be added for trace lengths, vias, and connectors in the system.

The symbols used for timing specifications herein follow the pattern of t(ﬁrst two letters of functional block)(signal)(state) (reference)(state)

for inputs and t((irst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tyrpykn symbolizes JTAG
device timing (JT) with respect to the time data input signals (D) reaching the valid state (V) relative to the t g clock reference

(K) going to the high (H) state or setup time. Also, tyrpxky symbolizes JTAG timing (JT) with respect to the time data input
signals (D) went invalid (X) relative to the t;rg clock reference (K) going to the high (H) state. Note that, in general, the clock
reference symbol representation is based on three letters representing the clock of a particular functional. For rise and fall
times, the latter convention is used with the appropriate letter: R (rise) or F (fall).

Guaranteed by design.

N o o~ W

MPC8272 PowerQUICC Il Family Hardware Specifications, Rev. 3

Guaranteed by design and device characterization.

TRST is an asynchronous level sensitive signal. The setup time is for test purposes only.
Non-JTAG signal input timing with respect to tyg k.
Non-JTAG signal output timing with respect to ty¢ .
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Clock Configuration Modes

Table 17. Clock Configurations for PCI Host Mode (PCI_MODCK=0)!2 (continued)

Mode3 Bus Clock CPM Clock CPU Clock PCI Clock
(MH2) CPM (MHz) CPU (MHz) PCI (MHz)
Multiplication Multiplication Division

nll\lncc))ll))ccli([{i:a-] Low | High Factor® Low | High Factor® Low | High Factor® Low | High
0100_001 50.0 | 66.7 6 300.0 | 400.0 6 300.0 | 400.0 6 50.0 | 66.7
0100_010 50.0 | 66.7 6 300.0 | 400.0 7 350.0 | 466.6 6 50.0 | 66.7
0100_011 50.0 | 66.7 6 300.0 | 400.0 8 400.0|533.3 6 50.0 | 66.7
0101_000 60.0 | 66.7 2 120.0|133.3 25 150.0|166.7 2 60.0 | 66.7
0101_001 50.0 | 66.7 2 100.0|133.3 3 150.0|200.0 2 50.0 | 66.7
0101_010 50.0 | 66.7 2 100.0|133.3 3.5 175.0|233.3 2 50.0 | 66.7
0101_011 50.0 | 66.7 2 100.0|133.3 4 200.0 | 266.6 2 50.0 | 66.7
0101_100 50.0 | 66.7 2 100.0|133.3 45 225.0|300.0 2 50.0 | 66.7
0101_101 83.3 [111.1 3 250.0|333.3 3.5 291.7|388.9 5 50.0 | 66.7
0101_110 83.3 | 1111 3 250.0|333.3 4 333.3|444.4 5 50.0 | 66.7
0101_111 83.3 [111.1 3 250.0|333.3 4.5 375.0|500.0 5 50.0 | 66.7
0110_000 60.0 | 80.0 25 150.0|200.0 25 150.0|200.0 3 50.0 | 66.7
0110_001 60.0 | 80.0 25 150.0|200.0 3 180.0 | 240.0 3 50.0 | 66.7
0110_010 60.0 | 80.0 25 150.0|200.0 3.5 210.0|280.0 3 50.0 | 66.7
0110_011 60.0 | 80.0 25 150.0|200.0 4 240.0|320.0 3 50.0 | 66.7
0110_100 60.0 | 80.0 25 150.0|200.0 4.5 270.0|360.0 3 50.0 | 66.7
0110_101 60.0 | 80.0 25 150.0|200.0 5 300.0 | 400.0 3 50.0 | 66.7
0110_110 60.0 | 80.0 25 150.0 | 200.0 6 360.0 | 480.0 3 50.0 | 66.7
0111_000 Reserved

0111_001 50.0 | 66.7 3 150.0|200.0 3 150.0|200.0 3 50.0 | 66.7
0111_010 50.0 | 66.7 3 150.0|200.0 3.5 175.0|233.3 3 50.0 | 66.7
0111_011 50.0 | 66.7 3 150.0|200.0 4 200.0 | 266.6 3 50.0 | 66.7
0111_100 50.0 | 66.7 3 150.0 | 200.0 4.5 225.0|300.0 3 50.0 | 66.7
1000_000 Reserved

1000_001 66.7 | 88.9 3 200.0 | 266.6 3 200.0 | 266.6 4 50.0 | 66.7
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Clock Configuration Modes

Table 17. Clock Configurations for PCI Host Mode (PCI_MODCK=0)!2 (continued)

Mode3 Bus Clock CPM Clock CPU Clock PCI Clock
(MH2) CPM (MHz) CPU (MHz) PCI (MHz)
Multiplication Multiplication Division

nll\lncc))ll))ccli([{i:a-] Low | High Factor® Low | High Factor® Low | High Factor® Low | High
1000_010 66.7 | 88.9 3 200.0 | 266.6 3.5 233.3|311.1 4 50.0 | 66.7
1000_011 66.7 | 88.9 3 200.0 | 266.6 4 266.7 | 355.5 4 50.0 | 66.7
1000_100 66.7 | 88.9 3 200.0 | 266.6 4.5 300.0 | 400.0 4 50.0 | 66.7
1000_101 66.7 | 88.9 3 200.0 | 266.6 6 400.0|533.3 4 50.0 | 66.7
1000_110 66.7 | 88.9 3 200.0 | 266.6 6.5 433.3|577.7 4 50.0 | 66.7
1001_000 Reserved

1001_001 Reserved

1001_010 571 | 76.2 3.5 200.0 | 266.6 3.5 200.0 | 266.6 4 50.0 | 66.7
1001_011 571 | 76.2 3.5 200.0 | 266.6 4 228.6 | 304.7 4 50.0 | 66.7
1001_100 571 | 76.2 3.5 200.0 | 266.6 4.5 257.1342.8 4 50.0 | 66.7
1001_101 85.7 [114.3 3.5 300.0 | 400.0 5 428.6 |571.4 6 50.0 | 66.7
1001_110 85.7 (114.3 3.5 300.0 | 400.0 5.5 471.4|628.5 6 50.0 | 66.7
1001_111 85.7 [114.3 3.5 300.0 | 400.0 6 514.3|685.6 6 50.0 | 66.7
1010_000 75.0 | 100.0 2 150.0|200.0 2 150.0|200.0 3 50.0 | 66.7
1010_001 75.0 | 100.0 2 150.0|200.0 25 187.5|250.0 3 50.0 | 66.7
1010_010 75.0 | 100.0 2 150.0|200.0 3 225.0(300.0 3 50.0 | 66.7
1010_011 75.0 | 100.0 2 150.0|200.0 3.5 262.5|350.0 3 50.0 | 66.7
1010_100 75.0 | 100.0 2 150.0|200.0 4 300.0 | 400.0 3 50.0 | 66.7
1010_101 100.0|133.3 2 200.0 | 266.6 25 250.0|333.3 4 50.0 | 66.7
1010_110 |100.0|133.3 2 200.0 | 266.6 3 300.0 | 400.0 4 50.0 | 66.7
1010_111 100.0|133.3 2 200.0 | 266.6 3.5 350.0 | 466.6 4 50.0 | 66.7
1011_000 Reserved

1011_001 80.0 [106.7 25 200.0 | 266.6 25 200.0 | 266.6 4 50.0 | 66.7
1011_010 80.0 | 106.7 25 200.0 | 266.6 3 240.0|320.0 4 50.0 | 66.7
1011_011 80.0 [106.7 25 200.0 | 266.6 3.5 280.0|373.3 4 50.0 | 66.7
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Clock Configuration Modes

Table 19. Clock Configurations for PCI Agent Mode (PCI_MODCK=0)"2 (continued)

Mode3 PCI Clock CPM Clock CPU Clock Bus Clock
(MH2z) CPM (MHz) CPU (MHz) Bus (MHz)
Multiplication Multiplication Division

nll\lncc))ll))ccli([{is-] Low | High Factor® Low | High Factor® Low | High Factor Low | High
0011_000 Reserved

0011_001 Reserved

0011_010 Reserved

0011_011 Reserved

0011_100 Reserved

0100_000 Reserved

0100_001 50.0 | 66.7 3 150.0|200.0 3 150.0|200.0 3 50.0 | 66.7
0100_010 50.0 | 66.7 3 150.0|200.0 3.5 175.0|200.0 3 50.0 | 66.7
0100_011 50.0 | 66.7 3 150.0|200.0 4 200.0 | 266.6 3 50.0 | 66.7
0100_100 50.0 | 66.7 3 150.0|200.0 4.5 225.0|300.0 3 50.0 | 66.7
0101_000 50.0 | 66.7 5 250.0|333.3 25 250.0|333.3 25 100.0 [ 133.3
0101_001 50.0 | 66.7 5 250.0|333.3 3 300.0 | 400.0 25 100.0|133.3
0101_010 50.0 | 66.7 5 250.0|333.3 3.5 350.0 | 466.6 25 100.0|133.3
0101_011 50.0 | 66.7 5 250.0|333.3 4 400.0|533.3 25 100.0|133.3
0101_100 50.0 | 66.7 5 250.0|333.3 45 450.0|599.9 25 100.0|133.3
0101_101 50.0 | 66.7 5 250.0|333.3 5 500.0 | 666.6 25 100.0|133.3
0101_110 50.0 | 66.7 5 250.0|333.3 5.5 550.0|733.3 25 100.0|133.3
0110_000 Reserved

0110_001 50.0 | 66.7 4 200.0 | 266.6 3 200.0 | 266.6 3 66.7 | 88.9
0110_010 50.0 | 66.7 4 200.0 | 266.6 35 233.3|311.1 3 66.7 | 88.9
0110_011 50.0 | 66.7 4 200.0 | 266.6 4 266.7 | 355.5 3 66.7 | 88.9
0110_100 50.0 | 66.7 4 200.0 | 266.6 4.5 300.0 | 400.0 3 66.7 | 88.9
0111_000 50.0 | 66.7 3 150.0 | 200.0 2 150.0 | 200.0 2 75.0 [100.0
0111_001 50.0 | 66.7 3 150.0 | 200.0 25 187.5|250.0 2 75.0 [100.0
0111_010 50.0 | 66.7 3 150.0 | 200.0 3 225.0|300.0 2 75.0 [100.0
0111_011 50.0 | 66.7 3 150.0 | 200.0 3.5 262.5|350.0 2 75.0 | 100.0
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Clock Configuration Modes

Table 19. Clock Configurations for PCI Agent Mode (PCI_MODCK=0)"2 (continued)

Mode3 PCI Clock CPM Clock CPU Clock Bus Clock
(MH2z) CPM (MHz) CPU (MHz) Bus (MHz)
Multiplication Multiplication Division

nll\lncc))ll))ccli([{is-] Low | High Factor® Low | High Factor® Low | High Factor Low | High
1100_101 50.0 | 66.7 6 300.0 | 400.0 4 400.0|533.3 3 100.0|133.3
1100_110 50.0 | 66.7 6 300.0 | 400.0 4.5 450.0599.9 3 100.0|133.3
1100_111 50.0 | 66.7 6 300.0 | 400.0 5 500.0 | 666.6 3 100.0|133.3
1101_000 50.0 | 66.7 6 300.0 | 400.0 5.5 550.0|733.3 3 100.0|133.3
1101_001 50.0 | 66.7 6 300.0 | 400.0 3.5 420.0|559.9 25 120.0|160.0
1101_010 50.0 | 66.7 6 300.0 | 400.0 4 480.0|639.9 25 120.0|160.0
1101_011 50.0 | 66.7 6 300.0 | 400.0 4.5 540.0|719.9 25 120.0|160.0
1101_100 50.0 | 66.7 6 300.0 | 400.0 5 600.0|799.9 25 120.0|160.0
1110_000 50.0 | 66.7 5 250.0|333.3 25 312.5(416.6 2 125.0|166.7
1110_001 50.0 | 66.7 5 250.0|333.3 3 375.0|500.0 2 125.0|166.7
1110_010 50.0 | 66.7 5 250.0|333.3 3.5 437.5|583.3 2 125.0|166.7
1110_011 50.0 | 66.7 5 250.0|333.3 4 500.0 | 666.6 2 125.0|166.7
1110_100 50.0 | 66.7 5 250.0|333.3 4 333.3(444.4 3 83.3 [111.1
1110_101 50.0 | 66.7 5 250.0(333.3 4.5 375.0|500.0 3 83.3 | 111.1
1110_110 50.0 | 66.7 5 250.0|333.3 5 416.7 | 555.5 3 83.3 | 111.1
1110_111 50.0 | 66.7 5 250.0|333.3 5.5 458.3|611.1 3 83.3 | 1111
1100_000 Reserved

1100_001 Reserved

1100_010 Reserved

The “low” values are the minimum allowable frequencies for a given clock mode. The minimum bus frequency in a
table entry guarantees only the required minimum CPU operating frequency. The “high” values are for the purpose of
illustration only. Users must select a mode and input bus frequency so that the resulting configuration does not exceed
the frequency rating of the user’s device. The minimum CPU frequency is 150 MHz for commercial temperature
devices and 175 MHz for extended temperature devices. The minimum CPM frequency is 120 MHz.

PCI_MODCK determines the PCI clock frequency range. See Table 20 for lower range configurations.

MODCK_H = hard reset configuration word [28-31] (see Section 5.4 in the SoC reference manual). MODCK][1-3] =
three hardware configuration pins.

4 CPM multiplication factor = CPM clock/bus clock

CPU multiplication factor = Core PLL multiplication factor
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Clock Configuration Modes

Table 20. Clock Configurations for PCI Agent Mode (PCI_MODCK=1)-2 (continued)

Mode3 PCI Clock CPM Clock CPU Clock Bus Clock
(MH2z) CPM (MHz) CPU (MHz) Bus (MHz)
Multiplication Multiplication Division

nll\lncc))ll))ccli([{is-] Low | High Factor® Low | High Factor® Low | High Factor Low | High
0100_100 25.0 | 50.0 6 150.0 | 300.0 4.5 225.0|450.0 3 50.0 | 100.0
0101_000 30.0 | 50.0 5 150.0 | 250.0 25 150.0 | 250.0 25 60.0 | 100.0
0101_001 25.0 | 50.0 5 125.0|250.0 3 150.0 | 300.0 25 50.0 | 100.0
0101_010 25.0 | 50.0 5 125.0|250.0 3.5 175.0|350.0 25 50.0 | 100.0
0101_011 25.0 | 50.0 5 125.0|250.0 4 200.0 | 400.0 25 50.0 | 100.0
0101_100 25.0 | 50.0 5 125.0|250.0 45 225.0|450.0 25 50.0 | 100.0
0101_101 25.0 | 50.0 5 125.0|250.0 5 250.0 | 500.0 25 50.0 | 100.0
0101_110 25.0 | 50.0 5 125.0|250.0 5.5 275.0|550.0 25 50.0 | 100.0
0110_000 Reserved

0110_001 25.0 | 50.0 8 200.0 | 400.0 3 200.0 | 400.0 3 66.7 | 133.3
0110_010 25.0 | 50.0 8 200.0 | 400.0 3.5 233.3|466.7 3 66.7 | 133.3
0110_011 25.0 | 50.0 8 200.0 | 400.0 4 266.7 | 533.3 3 66.7 | 133.3
0110_100 25.0 | 50.0 8 200.0 | 400.0 45 300.0 | 600.0 3 66.7 | 133.3
0111_000 25.0 | 50.0 6 150.0 | 300.0 2 150.0 | 300.0 2 75.0 | 150.0
0111_001 25.0 | 50.0 6 150.0 | 300.0 25 187.5|375.0 2 75.0 | 150.0
0111_010 25.0 | 50.0 6 150.0 | 300.0 3 225.0|450.0 2 75.0 | 150.0
0111_011 25.0 | 50.0 6 150.0 | 300.0 3.5 262.5|525.0 2 75.0 | 150.0
1000_000 Reserved

1000_001 25.0 | 50.0 6 150.0 | 300.0 25 150.0 | 300.0 25 60.0 | 120.0
1000_010 25.0 | 50.0 6 150.0 | 300.0 3 180.0|360.0 25 60.0 | 120.0
1000_011 25.0 | 50.0 6 150.0 | 300.0 3.5 210.0|420.0 25 60.0 {120.0
1000_100 25.0 | 50.0 6 150.0 | 300.0 4 240.0|480.0 25 60.0 {120.0
1000_101 25.0 | 50.0 6 150.0 | 300.0 4.5 270.0|540.0 25 60.0 | 120.0
1001_000 Reserved

1001_001 Reserved
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Table 21. Pinout (continued)

Pinout

Pin Name
MPC8272/MPC8248 and MPC8272/MPC8271 Only Ball
MPC8271/MPC8247

D15 G3
D16 AB3
D17 Y1
D18 T4
D19 T3
D20 P2
D21 M1
D22 J1
D23 G4
D24 AB2
D25 w4
D26 V2
D27 T1
D28 N5
D29 L1
D30 H1
D31 G5
D32 W5
D33 W2
D34 T5
D35 T2
D36 N1
D37 K3
D38 H2
D39 F1
D40 AA2
D41 Wi
D42 us3
D43 R2
D44 N2
D45 L2
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Table 21. Pinout (continued)

Pin Name
MPC8272/MPC8248 and MPC8272/MPCB271 Only Ball
MPC8271/MPC8247

D46 H4

D47 F2

D48 AB1

D49 U4

D50 Ut

D51 R3

D52 N3

D53 K2

D54 H5

D55 F4

D56 AA3

D57 us

D58 u2

D59 P5

D60 M3

D61 K4

D62 H3

D63 E1
IRQ3/CKSTP_OUT/EXT_BR3 B16
IRQ4/CORE_SRESET/EXT_BG3 C15
IRQ5/TBEN/EXT_DBG3/CINT Y4
PSDVAL Cc19

TA AA4

TEA AB6

GBL/IRQ1 D15
CI/BADDR29/IRQ2 D16
WT/BADDR30/IRQ3 c16
BADDR31/IRQ5/CINT E17
CPU_BR/INT_OUT B20
Cso AE6
Cs1 AD7
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Table 21. Pinout (continued)

Pin Name
MPC8272/MPC8248 and MPC8272/MPCB271 Only Ball
MPC8271/MPC8247
MODCK1/RSRV/TCO/BNKSELO A20
MODCK2/CSEO/TC1/BNKSEL1 C20
MODCK3/CSE1/TC2/BNKSEL2 A21
CLKINA1 D21
PA8/SMRXD2 AF25°
PA9/SMTXD2 AA223
PA10/MSNUMS5 FCC1_UT_RXDO AB233
PA11/MSNUM4 FCC1_UT_RXD1 AD26°
PA12/MSNUMS3 FCC1_UT_RXD2 AD25°
PA13/MSNUM2 FCC1_UT_RXD3 AA243
PA14/FCC1_MII_HDLC_RXD3 FCC1_UT_RXD4 w223
PA15/FCC1_MII_HDLC_RXD2 FCC1_UT_RXD5 Y243
PA16/FCC1_MII_HDLC_RXD1 FCC1_UT_RXD6 T228
PA17/FCC1_MII_HDLC_RXDO0/ FCC1_UT_RXD7 w263
FCC1_MII_TRAN_RXD/FCC1_RMII_RX
DO
PA18/FCC1_MII_HDLC_TXDO/FCC1_MIl FCC1_UT_TXD7 v26°
_TRAN_TXD/
FCC1_RMII_TXDO
PA19/FCC1_MII_HDLC_TXD1/FCC1_RM FCC1_UT_TXD6 R23°
II_TXD1
PA20/FCC1_MII_HDLC_TXD2 FCC1_UT_TXD5 p253
PA21/FCC1_MII_HDLC_TXD3 FCC1_UT_TXD4 N223
PA22 FCC1_UT_TXD3 N26°
PA23 FCC1_UT_TXD2 N23°
PA24/MSNUM1 FCC1_UT_TXD1 H26°
PA25/MSNUMO FCC1_UT_TXDO G253
PA26/FCC1_MII_RMIIRX_ER FCC1_UT_RXCLAV L223
PA27/FCC1_MII_RX_DV/FCC1_RMII_CR FCC1_UT_RXSOC G243
S_DV
PA28/FCC1_MII_RMII_TX_EN FCC1_UT_RXENB G233
PA29/FCC1_MII_TX_ER FCC1_UT_TXSOC B26°
PA30/FCC1_MII_CRS/FCC1_RTS FCC1_UT_TXCLAV A253
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