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metal foundry for some shiny steel ingots today!  All rights
reserved.  No warranty is made, express or implied.
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and ground unless explicitly shown otherwise.  Global power
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Tsi107: System Logic
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IBM.  Other trademarks are the respective property of their
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All inductances are in microhenries (uH).
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All buses follow big-endian bit numbering order (bit 0 is

All resistors are SMD0603, in ohms, 0.08W, +/-5%
All capacitors are SMD0603, in microfarads (uF), +/-20%.

15

11

Altimus*

All fuses are self-resetting polyswitch (PTC) devices.

Integrated circuits have default connections to power

Configuration Logic / LEDs

T
ea

m
 A

lt
im

u
s

Margarito Trevino

02

connections are:

Tsi107: Processor Interface

Part numbers used are for reference only; compatible

VCORE

X3 00MAR22 MPC7410 2.5V IO support.

Gary Wojcik Ref. Plat. Mgr

Motorola and the Motorola logo are registered 07

5.

1.

MPC75x/MPC74x0 Cache Interface

04

the most-significant bit), except where industry standards

01

7.

by default; they are for test or manufacturing purposes only.

Contents

05

Schematic Notes

PMC Connectors.

Cover Page

L2 Cache SRAM

X2

Components labelled with "No_Stuff" are not to be installed Reserved

X3B 01APR27 Incorporate errata; 32bit bus
More memory

OVDD VDD_MEM
VCC_PCI_C

trademarks of Motorola.  PowerPC is a trademark of

All ferrites are Z=50 ohms at 100 MHz.

Joey Tsai

Board impedance is 55 +/- 5 ohms.

Program Mgr.

PAL logic; I2C; VITA changes.

Tsi107: PCI Interface

REV

parts may be used; refer to the bill of materials.

DATE CHANGES



5V to 1.5..2.6V Switcher
300-600 MHz

Northbridge

3.3V to 2.5V Linear
1.5A

ECC/Parity

Core Power Supply

Discrete SDRAM

32 bit

4MB OS Flash
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Tsi107 Power

2.5V OVDD Power

PPMC Extensions

32-bit 33/66 MHz PCI Bus

3.3V to 2.5V Linear

Processor

800 mA

1MB Boot Flash



Layout/Routing Instructions
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LAYER 3 SIGNAL2
LAYER 4 SIGNAL3

MICTOR

17 Place LEDs together on edge of board with visible labels.

18 Place VCC_PCI_C option resistors adjacent.

L
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LAYER 12

SIGNAL7

VERT

VERT

B1

output hold time adjust.  See also CPU_CLK extra delay.

A
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MIC2179
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FLASH

+5V  => MOSFET Qx => Inductor Lx =>

Place 820 uF low-ESR capacitors near CPU.

SIGNAL8

Keep CKO testpoint on top of board for accessibility.
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Trace lengths must be equal, such that A+B1 = A + B2 = L for all cache signals.

All L2 cache signals should have the shortest path possible.  Trace lengths should

13 Keep AVDD/LAVDD filters near CPU.  Use shortest possible traces.
Place Lt1118 power supply and bypass caps beneath MPC107 in center cavity.
Use isolated/split power plane for MPC107 VDD power (VCC_2.5).
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MCM69(P/R)737

Route CPU_CLK(0:2) clocks to equal trace lengths SL (including path to series
Place series termination resistors within 1 cm of corresponding clock pin.11

MICTOR MICTOR

MICTOR

Place SPR testpoint on top of board.

L2A(0:17), L2CE, L2WE, L2ZZ, L2CLKOUTA, L2CLKOUTB are routed as a split 'Y':

P
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SRAM

Fan

Trace length for L2SYNC_OUT to L2SYNC_IN feedback path (including the resistor)
must equal other clocks (L).

Keep MOSFET gate drive lines < 2 cm.

Keep AVDD/L2AVDD filters near CPU.  Use shortest possible traces.

LAYER 5
LAYER 6 SIGNAL4
LAYER 7

Low-Ohm Res. Rx => VCORE Plane

VERT
LAYER 11

.062

SIG

B2

S
W

IT
C

H

path to series termination resistor).  Then add 1.0ns (~15cm) to all clocks traces for

SDRAM_SYNC_OUT path (SDFEED).
Place CK7 testpoint on top of PCB (accessibility).

Use two ground-attach vias.

Keep VCCA/VCCP attachment within 2 cm of input filter location.

or

SRAM

Do not swap order of CPUPLL switch connections.

LAYER 1

CDATA(0:71) are routed point-to-point:

Surround CPU with bypass caps to provide additional ground-return paths.

MCM69(P/R)737

Connect VCC_PCI_C (PCI Clamp) using heavy trace.

be equalized.
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SIG

15

Am29LV800

Place two bypass caps per device.
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See '07' for routing details.
Place adjacent to CPU with 5mm clearance for clip-on CPU heatsink.
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Place VREF supply local to SRAM.

POWER: VCC_3.3, VCORE

LAYER 9

14 Place series termination resistors within 1 cm of corresponding clock/signal pin.
Route SDCLK(1:4)/SDRAM_SYNC_OUT clocks to equal trace lengths SL (including

  termination resistor).  Then add same delay add additional delay as added to

POWER: VCC_MEM, OVDD, VCC_2.5, VCACHE, VCC_5

HOR
VERT

LAYER 10

16 Place ROMs so as to minimize length of D(0:7), preferably underneath
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HOR

HOR

Use split power plane or very heavy traces for power path:

P
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MICTOR

MPC75X

Keep trace from 680 uF low-ESR capacitors within 2 cm of high-side MOSFET (Q2).

POWER: GROUND

SDRAM device on D(0:15).

Avoid routing traces, especially noisy ones, across CPUPLL bus.

LEDs
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PAL

Use split power plane to connect VCORE from power supply to CPU core.

SIGNAL1
LAYER 2 POWER: GROUND

Tsi107

RC5051

Avoid routing traces, especially noisy ones, across CPUPLL bus.

MPC74X0
LT1118

SIGNAL5
LAYER 8

Keep trace lengths short (<3 cm) and equalized for all traces.
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Route IFB and VFB traces paired
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1.55VI
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1.40V
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3.1V

I 3.3V

1.6V-3.0V, 10A

Add 2-3 cm^2 to the ground plane area on
the top of the PCB for additional thermal
dissipation.

VCORE OUTPUT

To CPU VDD/AVDD

MPC107 CORE

3.3V or 2.5V Option
OVDD OUTPUT

To CPU OVDD and MPC107

VCACHEIO OPTION
3.3V or 2.5V Option
To CPU L2OVDD and SRAM
VDDQ

2.9V

I

I

Distribute around the board.

O

O

1.65VOO OI

VCACHE OPTION
3.3V (or 2.5V Option)
To SRAM core plane.

BVDD

To MPC107 VDD/AVDD.
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MPC755 ONLY =>

HRESET*
OVDD

OVDD
1.8V

L2OVDD

3.3V

L2VSEL
GND
HRESET*
OVDD

1.8V
2.5V
2.5V

2.5V

MPC7410 OVDD L2OVDD
BVSEL
GND
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3. Total L2SYNC I/O path must equal L2CLK_OUT paths.
2. Route CLKOUTA/B as a differential pair.

L2 Clocks

Place <1 cm from pin
PLL/L2 DLL Filters

1. Route L2 clocks to equal lengths.



i

i

i

i

i

ERRATA #1

ERRATA #4

ERRATA #8

See Configuration Guide

CPU Power and Bypass Capacitors

CP1

CP2

CP3

TS

NOTE: Connector should be routed to

1. Place VCORE bypass caps in central void area.

look as appears below.

XP3

CP0

See Configuration Guide

MPC107 PLL SETTINGS
See Configuration Guide

BOARD OPTIONS SETTINGS

COP CONNECTOR

XP0

P66

AG

RL

Processor debug access port.

2. Surround CPU wih remaining caps.

XP1

XP2

PM

SR

CPU PLL SETTINGS

PT

AM



i Install for 69P737 to control

SE3 properly.

69P737 SE3
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ERRATA #3

Board ID I2C SDRAM CONFIG I2C
ID=57 ID=50

CPU Clock Delay
1. Route CPU clocks to equal lengths.
2. ADD same extra trace length as for SDFEED.
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ERRATA #6

selection (see page 15).

to MPC8240 pin, per specifications.
Must equal exactly 2.5" from connector pin

Route aux-clock to connector pin.

PCI Clamp Voltage
3.3V or 5V depending upon VIO

PCI Clock Trace

PLL Filters
Use 15 mil traces <1cm.



i SDRAM CLOCK ROUTING
1.  Keep MPC107 STERM trace length < 2cm.
2.  Route SDCLK1:4 plus SDFEED to equal lengths.
3.  Add 15cm (~1ns) ADDITIONAL delay to SDFEED.
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i The flash is little endian, so the bit numbering
is reversed from normal PowerPC standards.

NOTE:

removed.
sector protection.  Resistor need not be

Apply 12V to activate or override the boot
SECTOR PROTECT/UNPROTECT
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iERRATA #10

ERRATA #12 ERRATA #13

MPC107 Configuration Logic

32BIT BUS OPTION
Both resistors installed.

Refer to MPC107 U/M for details.



i
V(I/O) SELECTION
Select 3.3V or 5V V(I/O) option.
ONE ONLY!
MUST match Sandpoint configuration












