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Introduction

1.1 Introduction

The PowerPC processor and PCI bridge/memory controller family are all easy to design to, aslong as some
simplerules are followed regarding connections and pullups. For reference purposes, many designers refer
to the application notes and example designs on the M otorola PowerPC website. This application noteis a
simple checklist that is useful before finalizing the design.

1.2 Connections

This section summarizes the connections and special conditions (such as pullups or pulldowns required)
which may be needed for processors and memory controllers. Table 1 lists connections for the MPC603,
MPC75x, MPC74x0 and MPC824x microprocessors/microcontrollers, while Table 2 lists connections for
the MPC8240, MPC8245 and MPC107 micracontrollers/system controllers. The older MPC604 and
MPC106 devices are not listed in the tables; the MPC603 and MPC107 entries are very similar and can be
used instead.

Inthetables, if aconnection to a specific signal is not named, it may be one of the following terms:

* Xxx-yy OVDD A pullup resistor to the OV DD power supply, with avalue between xx and
yy ohms.
e xx-yy GND A pulldown resistor to the ground power connection, with avalue between

xX and yy ohms.
e “open The signal may/should be left unconnected.
* ‘“asneeded” The connection is determined principally by the sysem.
Lastly, some of the signals have a“critical” designation:

May cause complete failure; board will likely not operate

This designator indicates signals which can cause system failure if not properly handled. If anew designis
not running cycles (i.e., logic analyzer traces cannot be captured), the indicated signals should be checked
first to determineif the conditionsrequired are present. If not, due to design or manufacturing error, the part
may be improperly configured into atest mode and will not operate as desired.

Asan example, consider transfer start (TS). On an MPC107-based design, if apullup isnot present, TS may
float low, indicating to both the MPC107 and the CPU that another device is using the bus. Each will wait
for the other to release TS, and so the system will not start. A simple pullup insures that each device seesan
idle bus.

2 PowerPC Design Checklist @ MOTOROLA
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L2 Cache SRAM Connections

1.3 L2 Cache SRAM Connections

The MPC750, MPC755 and MPC74X0 processors support a “backside” L2 cache on a private cache bus.
The L2 interface uses standard asynchronous, pipelined burst or late-write SRAM devices in a
non-pipelined manner. The connections are shown in the following table:

Table 3. L2 Cache SRAM Connections

SRAM Signal Connection Notes

A(16:0) L2ADDR(16:0) Connect buses; order is not important since burst mode is not used.

A17 L2ADDR17 If present and/or needed. For forward compatibility, tie to a weak (1K-10K
pulldown) since LA17 = CE3 on some SRAM devices.

A18 L2ASPARE If present and/or needed.

ADV L20VDD Deasserted since burst mode not used.

ADSC GND Asserted to continually accept addresses.

ADSP L20vDD Deasserted since burst mode not used.

D(0:63) L2DATA(0:63) Connect buses; order is not important since byte access modes are not
used. DP bits may be intermixed with D bits if and only if parity-capable
SRAMs are always used; otherwise, connect DP only to DP.

DP(0:7) L2DP(0:7) Connect buses; order is not important since byte access modes are not
used. DP bits may be intermixed with D bits. DP bits may be intermixed
with D bits if and only if parity-capable SRAMs are always used; otherwise,
connect DP only to DP.

G GND Since the L2 is chip-select-controlled, it is normally in output mode unless
OE being written to. OE may tied low.
CK L2CLK_OUTA For single-ended clocks, tie one clock to each of two SRAMs without
K L2CLK_OUTB sharing. Keep trace lengths matching other L2 traces.
For differential clocks, tie “A” to the active high clocks and “B” to the active
low clocks. Route the clocks in a “Y” manner so the stubs have the same,
minimal, length.
LBO GND or VCC GND is for PowerPC bursts order; however, burst mode is not used so may
be tied high or low.

SB(A:D) GND or L20VDD | Byte write modes are not used.

SG L2WE Write cause global writes.

SwW L20VDD Byte write modes are not used.
SE1 L2CE Connect SRAM chip select.

SE2 L20VDD Second chip-select not used.
SE3 GND Third chip-select not used.

2z L2ZZ or GND Optional; not all SRAMs have ZZ.

In addition, the L2SYNC_OUT pin should be connected to the L2SYNC _IN pin using atrace length equal
to the ones used on the L2CLK_OUT(A:B) traces.
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Power

1.4 Power

The PowerPC family has restrictions on the amount of time any power pin can be at anon-standard voltage
in relation to another power pin. Typically these event occur during power-up and power-down. When the
restrictions are not met, if the amount of time exceeds approximately 500uS, damage to the part may occur.

If the power supply can sequence all the I/O voltage (OVDD), L2 1/0O voltage (L20VDD), and core voltage
(VDD) within the specification limits, or stabilize within 500 uS, then no further design work is needed.

Otherwise, power supply sequencing assistance is needed. The easiest way is to apply a diode voltage
sourcing network as shown in the hardware specifications, but other means such as MOSFETSs configured
as linear regulators are suitable as well. The diode solution supplies just under the targeted operating
voltage, but within the differential allowances in the hardware specification. Each device has dlightly
different allowances, so refer to the hardware specifications for particular examples of diode networks for
each device.

Note that the diode network is needed for each non-compliant power supply. However, it is not needed
between al power supplies, only between those which are too slow. Thus, if OVDD (typically 3.3V) is
stable first and last, the others can be derived from it alone.

1.5 Clocks

All clocks should be carefully routed to be of equal lengths within similar domains (PowerPC system bus,
memory bus, or PCI bus). Devices with integrated clock drivers make this relatively easy; see the hardware
specifications, or the MPC107 Application Guide for further details.

1.6 References

The reference materials shown in Table may be useful to the designer. To locate the documents, go to
http://www.motorola.com/ and search for the document title.

Table 4. Reference Material

Description Document
MPC107 Hardware Specification MPC107EC/D
MPC107 Design Guide AN1849/D
PowerPC 603e™ Hardware Specifications (PID6) MPC603EEC/D R2
PowerPC 603e Hardware Specifications (PID7t) MPC603E7TEC/D R3
MPC750A Hardware Specification MPC750EC/D
MPC7400 Hardware Specifications MPC7400EC/D
MPC8240 Integrated Processor Hardware Specifications MPC8240EC/D
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this document.
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which may be provided in Motorola data sheets and/or specifications can and do vary in different applications and actual performance may vary over
time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. Motorola does
not convey any license under its patent rights nor the rights of others. Motorola products are not designed, intended, or authorized for use as
components in systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application
in which the failure of the Motorola product could create a situation where personal injury or death may occur. Should Buyer purchase or use Motorola
products for any such unintended or unauthorized application, Buyer shall indemnify and hold Motorola and its officers, employees, subsidiaries,
affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly,
any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that Motorola was negligent
regarding the design or manufacture of the part. Motorola and (M) are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal
Opportunity/Affirmative Action Employer.

How to reach us:

USA/EUROPE/Locations Not Listed: Motorola Literature Distribution; P.O. Box 5405, Denver, Colorado 80217. 1-303-675-2140 or
1-800-441-2447

JAPAN: Motorola Japan Ltd.; SPS, Technical Information Center, 3—20—1, Minami—Azabu. Minato—ku, Tokyo 106—-8573 Japan. 81-3—-3440-3569

ASIA/PACIFIC: Motorola Semiconductors H.K. Ltd.; Silicon Harbour Centre, 2 Dai King Street, Tai Po Industrial Estate, Tai Po, N.T., Hong Kong.
852-26668334

Technical Information Center: 1-800-521-6274
HOME PAGE: http://www.motorola.com/semiconductors

Document Comments: FAX (512) 895-2638, Attn: RISC Applications Engineering

World Wide Web Addresses: http://www.motorola.com/PowerPC
http://www.motorola.com/NetComm
http://www.motorola.com/ColdFire
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