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Schematics and Board Layout
Recommendation for PI7C7100

by Glenn Sanders

This application note describes how to properly connect |\ iscellaneous Si gnal Connections

miscellaneous standard PCI and unique control SignalSto v/ exify that the miscellaneous signalslisted below are con
andfrom Pericom’sPI7C71003-port PCI-PCl bridge. Listed  nected 1o the proper valueexplainedinthetablefollowing
areall non-standardsignalsandhow toconnectthem. Also  i5pje

listed are somerecommendationsfor layout asexemplified
by our reference board design.

Pinname Location | RequestedValue

P FLUSH# W5 pull static highfor P_FLUSH#
P_M66EN V18 depending speed [pull low/pull high]

S M66EN D7 pull low

BYPASS Y4 pull HIGH

PLL_TM Y3 pull LOW

S CLKIN \5 pull low; this signal should not be used.
SCAN_TM# | V4 pull high PI7C7100with optionto pull low
SCAN_EN us tielow

CMPO1 U6 filter as sheet 5 our schematics
Reserved R4 float (no connect)

S1 EN w3 pull high

S EN w4 pull high

JTAGpins internally pulled within our bridge chip
for each bus:

LOCK# pull up

PERR# pull up

SERR# pull up

STOPH# pull up

FRAME# pull up

TRDY# pull up

IRDY# pull up

DEVEL# pull up

for each dot:

REQ# pull high to VVdd through external resistor
ACK64# pull up

REQ64# pull up

DONE (A40) pull up

SBO# (A41) pull up
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Where“ Pull” rather than“ti€” is used, use a5.1-kohm resistor to
corresponding the high/low.

Power Decoupling —For Pericom’s bridge, 4 sets of decoupling
capacitors, top and bottom, are required positioned as close as
possible to each corner of the bridge BGA.

—Bottom: 0.1uF, 0.01uF, 0.001uF
—Top: 10pF, 0.1uF, 0.01uF, 0.001uF

These are in addition to further decoupling at the PCI primary
interface and secondary dlots, as needed, per PCI spec 2.2 section
4.4.2.1" Power Decoupling.”

For add-in cards, add these decoupling capacitors at the edge
connector:

—3.3Vand5V pins: 0.1uF, 0.01uF, and 0.001uF

—AVDD and AGND: 10pF, 0.1pF, 0.01pF, and 0.001uF
(makealittleisland withinyour Vcc planeto AVDD)
(makealittleisland within your GND planeto AGND)

Internal Ground Planel
Notice that this plane is mostly
solid under the BGA.

5V Internal Plane3
With3.3V AV cisland

Six Layer Board Stacking Recommendation
Signal layers should be separated by ground planes and should not
be routed between ground and power planes. For board fabrication
FR-4materia ispreferred. Pericom’ sreferenceboardisarranged as
follows:
Top
Internal Planel
Internal Plane2
Internal Plane3
Internal Plane4
Bottom

For routing clock & other critical signals
Ground

3.3V

5V with Analog 3.3V ¢ inidand under bridge
Ground

Signal connections

Do NOT route high-frequency bus signals under the bridge.
Reference schematicisavailableat the end of Pericom’sPI7C7100
databook. Gerber and schematicsinel ectronicformat availableupon
request.

PLL CAP 1

PLL_CAP1
R148
4.7kQ

C350

IlOOpF

J_0349
I47pF

PCI Chip

3.3V (Digital) Internal Plane2
Between edge connector and BGA are headers
that sample the primary bus signals

TopLayer Detail on BGA Pads
Notice vias from inner surface mount pads.
Largefilled regionistied to ground

Detail of RC Circuit for CMP01 Analog Out

Internal Ground Plane4
Zoom Out

Silkscreen Detail of Bottom
View of Decoupling capacitor placement.
Note that capacitors are close
to edge connector.
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Bottom L ayer Under BGA (detail) TopinRed,BottominY ellow (detail). Top Silkscreen (detail)
Notice decoupling capacitor pads are Some traces appear merged at this Note capacitors at incoming power
as close as possible to filter power into magnitization. Astraces become (edge connector), near each PCI
the bridge chip. closer, crosstalk and signal integrity dot, and the PI7C100 chip.

becomemoreimportant

General Layout Guidelines

1

No o

Limit trace lengths. Longer traces display more resis-
tance and induction and introduce more delays.
They aso limit bandwidth which varies inversely with
the square of trace length.

Use higher impedence traces. Raising impedence will
asoincrease bandwidth. Usea 65-ohmimpedencewith
+10% tolerance.

Do not use any clock signal loops.When possible, keep
clock linesstraight.

For related clock signals that have skew specifications,
match clock trace lengths.

Do not route signalsin the ground and V c¢ planes.

Do not route signals close to edge of PCB board.
Make sure there is a solid ground plane beneath the
PI7C7100.

The power plane should face the return ground plane.
Signalsshould not be routed between power and ground.
Route clock signals on the top layer and avoid vias for
these signals. Vias change impedence and introduce
more skew and reflections.

10. Do not use any connectors on clock traces.

Pericom Semicon

11. Use wide traces for power and ground.

12. Keep high-speed noisesourcesaway fromthePl 7C7100.

13. Per PCI spec 2.2 section 4.4.3.1, the PI7C7100 should
haveaprimary PCI edge connector totheBGA pad . The
trace distance should not be more than 1.5 inches (37.5
mm) for signals coming from the primary PCI interface.
Secondary interfacesignal swould thenbelimited per PCI
motherboard layout rules.

Refer ences

1. Pericom Semiconductor Application Note 22
“Solutions to Current High-Speed Board Design”

2. PCI Local Bus specification 2.2 section 4.4
“Expansion Board Specification”
(decoupling through routing recommendations and
impedence sections) p150-152.

3. PCI Local Bus specification 2.2 section 4.2.6
Pinout recommendation p131.

4. PCI Local Bus specification 2.2 section 4.3.3
Pull-ups p136.

5. Compact PCI PICMG 2.0 R3.0 pl17-20
“Electrical Requirements’

ductor Corporation
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