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This schematic describes the Yellowknife X4 platform.
All information is subject to change. Contact PowerPC
Applications at http://www.mot.com/SPS/PowerPC to
obtain updated schematics and other information.
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REV | DATE | CHANGES

X1 | 09SEP96| Original

X2 |110CT96| PWB fab error fixed

TABLE OF CONTENTS X3 |23NOV96| Errata "I" included

VNOTES: PG | Description
1) Unless otherwise specified: X4 | 03APR97 | Performance upgrade

All resistors are SMD080S5, in ohms, 0.1W, + 1 | Information

1-5%
All capacitors are SMD0805, in microfarads (uF), +/-20%.

All induct: i icroh H).
Al it A P — X4.1 |02JAN98 | Updates
uses are self-resetting polyswitc levices. .
2) Most IC devices shown have default connections to 2a | System Configuration X4.2 |01SEP98 | Notes; Final Cleanup

appropriate power and ground levels unless shown
explicitly otherwise

3) Part numbers used are for reference only; compatible 3 | Power Supply
parts may be used; refer to the bill of materials.

4) Motorola and the Motorola colophon are registered 4 | System Power Control
trademarks of Motorola. PowerPC is a trademark of
IBM. MacOS, ADB and, GeoPort are trademarks of Apple.
Other trademarks are the respective property of their 5 | Primary Clock Generation
respective copyright holders. Moose trained to fill out
complicated insurance forms by Siggi Churchill. Al rights 5a | Skew-controller Clock Generation

reserved. Al this fine print can't be good for your eyes.
5) The sheet-to-sheet cross reference format is:

Sheet "-* VertZoneLetter HorizZoneNumber 6 | PowerPC Interposer PGA Socket
6) Components surrounded by a dashed/crossed-out box are
not to be installed by default; they are for test or manufacturing 7 | MPC106 Memory/PCI Controller

purposes only:

‘T\EQF 9 | Cache Memory

10 | Memory Control Termination

‘;L, 8 | Cache TagRAM/Comparator
ties

7) All buses follow big-endian bit numbering order (bit 0 is
the most-significant bit), except where industry standards
apply (i.e. PCI). Little-endian numbering is noted at the 11 | Memory Data Bus Buffers
source component.

11a| Parity/ROM Address Bus Buffers

12 | DIMM Memory #1 and #2 HH Yellowknife

12a| DIMM Memory #3

PowerPC Multi-OS Platform
Version X4
Copyright 1998 by Motorola Inc.

13 | MacOS Toolbox ROM; Boot ROM

14 | Hydra: Apple /0 Controller

14

[

Apple I/0: ADB and GeoPort Slot; SCSI

1!

@

PCI/ISA Bridge

16 | IDE Connectors

Team Yellowknife

17 | Super /0 Controller

Gary Milliorn 18 | Floppy Disk, PC 1/0 Slot
Jeff Nutt i z
Margarito Trevino 19 | SeriaiPorts

Joey TSai 20 | NVRAM, Battery power supply
Pat Darnell 21 | PCI Slots #1 and #2
Steve Foster 21a| PeiSlot#3

Gary Wojcik 22 | IsA Slots

Earl Lord 23 | System reset

Wayne Long 24 | Spares, ESP Port

Ivan Erickson
Gary Kromann

25 | Bypass capacitors

Dave Bernstein 26 | Global pullups/pulldowns
Gregg Mack 27 | Chassis Header
and introducing... 28 | Routing Instructions

Sparky the backwards tantalum
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SDRAM

DIMM Sockets (3)

L2 Cache SRAM
256K/512K 66-83 MHz

go

[ 7.1 5(\\ DL

MacOs ™ PowerPC
Toolbox ROM PGA Socket
pgl2, 128 g3 pgo!
Boot ROM MPC106 PCI/ |
4M Flash Memory Controller

pol3

IDE Channels (2)

ral

0g07]
O

4

Cache TagRAM

g0

PCl to ISA Bridge
(Winbond, VLSI)

0g'y
T

v |1/l\ T

4

Hydra
Mac 1/O Ctl.

0gl4

LA VL L

<$ Power Supply

<& cPU, PCI, SDRAM ]

0g0.
P v

System Clocks

g0y

[T

I

NVRAM
Battery Power

0020

L L

iL

Super /O
PC-type 110

pgl7|

Floppy, PS/2
Parallel

og!

R

PCI Slots (3)
o2
ISA Slots (2)
022
SCSI Channel
pglq
Apple 1/O Slot
(optional)
pgl4a|
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T | ? I 3 I 4 I 5 | 3 | T | 3
POSs.3v DBGO* 06-C2,07-82
ADDRESS MAP SELECT
AM ADDRESS MAP R36E:
N WAPE P v
MAP "A": PREP 100
DRIVE STRENGTH CONFIGURATION
Dso Ds1. DRIVE STRENGTH
NN DisABLE
N~ NORMAL(DEFAULT) —
N stRoNG
- HeRcuieAn
RCSO* 07-A2
ROM LOCATION
BL ROM LOCATION R10
i Shiron POI Bus
ROM on System Bus 100
MAC:12) 07-A8.10-A2, 118-D2
MPC106 PROCESSOR DRIVE
CPU PLL SETTINGS PS DRVESTRENGTH
34 C3PO CP1 CP2 CP3 BUS MULT BUS CLOCK N 40 ohm driver
i T x E=] 20 ohm dive
RN73 N OININ
2. K NN N
J35 IN IN BYPASS
w ™ 28x s083
™ asx 3360
15 NN x 083
1 NN 55X 25-40
| 4@2 W W “  me
"o = 250 MPC106 MEMORY DRIVE
N 6x 25.40 MSO MSI  DRIVESTRENGTH
188 n 3sx 1075 N 13 0hm diver
2 4@2 oFF oFF RESET OPTIONS w 20 ohm diver
Not used on MPC106 8 ohm driver
V4.0 or earlier.
1 J40
: i
)
100
PCI BUS DRIVE
06.£2 CPUPLL(O:3) Eos STy
L 20 ofm ariver
BCTLO
07-A2.11-A2.118-B2
® MPCL06 PLL SETTINGS ® MEMORY DATA BUFFER TYPE
Ge0 Gpl Ge2 GPa  BUSCIOCK  BCICLOCK
T 0DRESS AP
N N N 1X 33 33 74LVCRIGS01
5T NN N 1X 1625 1625 74LVCH16601
header . 1x2 NN BYPASS.
HBE F i N NN e s
0 2 N N 2X 3350 16-25
E i B L
59 ‘N 25X 4150 1620 =
NN N X 75100 2533
hgader. 1x2 N x s 16 POS3.3V
1 B N N
E N
58 o
header . 1x2 ~
1 OFF
2 2
50 ® SYSTEM CLOCK SETTINGS
h?ader JIx2
3 2
R343
100
07-£8 106PLLCO:3)
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1 I 2 I 3 I A I 5 I 6 I T | S
A VCC NEGSV NEGI2V POS3.3V NCC POS12Y POS12V
JS
hea?er
J20 ‘ CPU Fan Power
af xpur_2x10vert _nopeg 10nit £ Locate within 15cm of CPU
‘2 EVCTR T 2
W 15 are B3P
PS_ON F A =
17-g227-c8 Hpr>=NE e 2wy =
g P59 WoPs g
L _oor7 = aorr|—L
g srg 70 A g P@E%Bge > 05a-D2,23-A2
= P19 vt > 04-82.17-E2.20-A2.27-C8
8 c_pz0 avp + 500
kv
1
| | ATX Chassis Power
to split power plane
P0S3.3V vee POS12
. VID(4:0)
o 06-C8 LITTLE ENDIAN
4
M5 J51
4 L conn_avrn_2x15
T eN3 A
L1 2] B2
3 A3 B3
| | 3 346 M B4
/N3 A B5
Lo Ag| lBs
2 4 A 7 2
B 347 3 8] B8 1
T eN3 0 X B
L1 Alg) B1o
1 AT Bt
: = LT T
D 7753 [ i ]
L1 Al 14
0 AT BT5
0 356
w{ 2\1; SPLIT PLANE 1vDD
[ I [ TePU tore Vo0 > 06 E2
— — j— c38 3 + ¢4
| | = - - 220uF Z20uF
TANTALUT TANTALUR T TanTaLun
MVID(4:0) 10V v
(O ese LON-ESR LON-ESR
VID Change Jumpers Apple VRM Module
5 D Cut trace and install jumpers
to override CPU VID settings. based upon VID settings.
Not installed by defaut.
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T I 2 I 3 1 I S I 3 I I 8
®ADB POWER CONTROL GATE ®
R329
03-B8.17-£2,20-A22T-C8 >VSTDBY CHPMR’ADZTCS
4. 7K
vee
R34 R330 R33] CHPHR _Br— 57-co
470 4.7K 47K
R332
4. 7K PWRSWITCH[:::>‘%E2
D3 D3
KBD_ON+ ofe )03 ofe )02
! ‘LE 2NTO02LT1 i ‘L} 2NTO02LT1
0|3 0|3 dz sot_23 g7 sot_23
o ADB_PONER* 6 e a5 5 (¢ Q4 R328 R327
e ! t@ZNmOZLTW ! ‘Lj 2NT7002LT1 100K 100K
>~ sol_23 dz~ sot_23

TITLE: Power Supply Control
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02a-D8

=

CLK%’%MDH—DE

BASECLK— gs,c;

14P316MHZ > 15-C8,22-C2,22-C5

SCSICLKDWCZ

2‘1MHZD 1708

CLKCODE(OJ),—: 05a-C2

2 I 3 I 7 I T T 5 |
vee Voo
POS3.3V e s
o ose-31.3330He aios
R313 SHORT _TRACE o veo [2—4
1 5 R64
ca7 * c90 a0 T A
WT T+
~—_ 51 =
@& |oo| 0sC56kHZ . dip8 -
SI0E Vce 3.3V . = b L aloo ol J_ o
HCLKO T
HCLK T~ Moo wrle= ~ A
EXTALY H&E% = = S
R34
M‘BWSMHZ PCLKD Z; YA
cd09843 soL2s PCLK1 g
PCLK21=
PCLK3¢
SXTAL2 PCLKA—¢
PCLKS
R48
Egg?i@ 3
BASECLKO 13 s
SELO SBCLK
Bt SELY FOCLKZ ks
%
RTH
3
19— —c1s ——ca05 —— 0 |
T 33pF = ?mrff %TT\MLI 33pF \
FREQCO:2) —
U43
ispgal22vi0e-Tl
¥¢ K o
DRIt E
14
5
15
118
ol conh sna
018 !
19
TEST CLOCK

ISPMODE .= &
TSPSOL 15| 00
15P1SD0 2|5
TSPSEK o0

OCLOCK DIVIDER SELECT

Allows flexible clock divider selection;
not a needed for most environments.

o)

Install jumper header and
supply external clock.

TCLK > g5a-c2

TCLKSELD@S&CZ

Drawing Number: MI8YKX4 .2
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P0S3.3V
AR
5 CLOCK TRACE ROUTING
jond FIF < 5o 0.010F e inequal ace lngih. Dot same o th resistor o
8V TANTALUM . the destination, then add additional trace length to obtain
[ ;T; Inicated amount of deay (PWS technology dependan).
L e e mew-yiP S cie0 —L_ceet
—— 330F —— 380F ——3%0F— =3
17{ez o8 53 37|45 o 13 (I =S
VCCOo VCCI —Delay Lines—
0s0 |2 R308 43 BEREEEEE CPUCLK 05.02
B{FSELAD
[ | FSELAT Ry1g 30 ML 1| CACHECLKO—— 0.0
0 il a8
s R ! FAK MU, CACHECLKI—
A2 rstico AR ML TAGCLK—— 5.0
3 13 46
FSELCI Qa2 R319 36 L L Ly MPCLK 6-D2,07-C2
4 21 RxeQ 3% MBCLK1
FSELFBO 11-A2 11a-A2
ST FSELFB] 083 /_\Z\zjvzs LU MBOLK?
FSELFB2 11-A2 116-B2
5 38 R307 43 BRIDGE _CLK
4508 ——CLKCODECO: T) VCO-SEL 0bo e
R2%R PCICLKI— 1 5
08 >ResErTy 7] TELKO op1 R33 PCICLK2
05-88 TCLK [ Dass
o5 STCLKSEL & TCLKSEL
R113% PCICLK3 510 50
34
w7 0b2 R315 36 HYDRA_CLK— 4.6,
mpc972 . tafps2
M| INVOLK 0p3 122 Rye 43 MPC106CLK 07-02
SPLL_EN
=—— REF_SEL
0co 23 R305 43 ’_|_|_|_|_|_|_L SDCLK1 12-C212-C5
S{FRZ_CLK
FRZ_DATA e R306 43 UL Ly SDCLK2 12-D2,12-D5
L XTAL1
0c? 18 R311 43 ’_|_|_|_|_|_|_L SDCLK3 12-C212-C5
—EXTAL2 R325 43
0c3 1 UL Ly SDCLK4 12-D2.12-05
m—aszs—AzDPWRGOOD 24WR GSTC 1S
S
S EXT_FB OF5 (23 o i A i
‘7 6407 —=—_(409—_— C408——CATO— T sl
NDO GNDI \T33DFT330F i A L ijr\m;?‘zzgj: 330F |
WTTD s [es 47J51[ 1 ‘ J_ J_ J_ J_ J_ J_ ‘

GCLOCK FEEDBACK PATH

Route to minimu reasonable race engih. |
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1 | 2 | 3 | 4 | 0 | 3 | | g
POS3.3V P0OS3.3V
RS54 R83
2-D1.07-£8.08-B2.09-A% ACQ: 51) 27K Z2K
. 3113029 28 211 28 25 2 23 221120 1918 171815 13 131 1119 818 ) 1) 8 )5 ) 4132 )1 )0
— P(0:3) Route Outer Laver PIDCO: ) 26-03.17-C8
PEEERE of 12
e O e = Pt e e e e e B P e P e s e e e B P S P s|ye
£ $2%F 2909903 PYYPIIIIEITIILIIRTIRII Y= 338 ol CPU_TDO 07-D2 24-02
EE R LI CPU_TD] 24-0226-83
&7 =57 c13 CPU_TMS ’
el se0 &e -2 CPUTOLR 2402
CBLe e gse1 ToK Vo TRST 24-02.07-D2, 26-C3
26-£1,07-82 T ; N TRST :;2 = 24-E8.07-D2
01828583 |y 5V N L1TCLK
07-B2,26-B3 SHD* c1 L1_TSTCLK < 26-A3
26-A3 TBST* L2 SHO L2_TSTCLK £10
26-D1,07-B2 3 EIZ st Lssp_toE oL
. AE! TS120 ARRAY_UR 5?5 -
2 815 TSIZ1 DBODIS 2] -
Tsiz2 TBEN
) A6 | o TeIste S TLBISYNC* 26-83
1SIZ(0:2) ; el wE0O 7S v %E\%E: o1-cozadz
07-£8¢ : : o N 3 - 24-08
2 e oeronp -E— ‘
T4 DRVMOD1
et 0o wepro| 0L
TT(0: 4 NE\\% Tl HALTED BZ
26-E1,01F . o ez RsRv 010 CKSTPOS
CKSTPOUT >24-D2.26-B3
12-62.12-€517-B8 DIMM_SDA 1 ez
; ' DIMM_SCK [S)
17-8812-E2, 12-E5 s THERM1 vion
% RO - vID!
07-A2.26C BN T B3 ving
07-82,08-C8,26-B3 = AT, VID3
BGI+_DO 5 ~|oRe
071-8208-C2 - 2 cfeo viD4
RN312 BG2 )
02-AB.07-82 DBGO« 5 4 K1 Jes Do 0 DRVMODCO D g2
BGO* 6 3 R15 1
Q7-A2 DBG2 DH1
2%-4 ABB« u 2 L Jaes e 2
26-A3.11a-A BB« 8 ! L7 Soss J9 PIRC S VIS 0sce
= PowerPC Processor Module e |R13 4
LIS U4 5
TS+ SR e Socket BT 6
26-D107-B2,69-C2 L KT ars D6
26-8307-82 AACK® 8 3 £ o ek o |-E1 1
26-13.07-B ARTRY* 7 2 15 srrey ® Refer to Processor Cache Module Hardware s |11 8
26-A307-B2 TA* 8 ! Aooima for Power oo 4T3
= TEA DHIO
DHIT i 1
DBGI _TOE* uy 12
87-6208-D8 TEAx DHIZ =g 13 MC2605 Test Support
07-B226-A3 DHI3 — 17 Place testpoint pads near
DH14 CPU socket.
s P i e
2318 - — U7 S mre DHIE X2 X 07-£2,09-D2
MIx o7 28 17 Y 08-C8.07-E2.26-D3
26-83 > BI7 ot DHIs Ei 12 Y 07-E209-C2
DHis 5 07-£2,09-C2.26-C3
26-83 %;IPI* ojocstom 2o 12 2;
071-C226-83 vop P
LV_SRST+ D13 il 22
23-C8 [V HRST+ ) SRESET DHe2 % 23
23-D8 = HRESET DH23
o I 24
050-B1 EE%&K 20 sisoi P )
05a-B707-C2 scLkz oz 1 za
% = DHeT -2 21
0508 1VDD s T?AE/ — :\\: o Dos |15 28
10 wi>£(€2 . [ o3 ? o fPL 0G0 DHeS gg gg
—— 0. IUF, 3BF —— 0.01u A 3 PLL_CFG1 DH30 ) 31
== oV == s L DH31
L I J PLL_CFG3 .
L e rowrparo FORARNELINNRQORE LT 0N 00, e oy o ¥ O
= £ BEESE38E dddddddddddaddddddddaadddaddddaad 23
DH(O:31)
s - ol ol of af | o] ] o] = oo - 07-C8.09-£8,11-B2
. CPUPLI(B:3) b b b B PRt b A R e B B R e e e T R = e
02a-c2[ > Y =
765 [ B b i Jo 313029282728|25|24 23|22 2120, 19,18 17|16 15141312 1116 9 8 7| 8]
07-A8.09-£8,11a-AX DPCO: /> DLCO:3D) 07-D8.09-E8,11-A2
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T I 3 2 | 5 | 3 | I 8
Ta-c2 PREN«
1062, 11-82 SDCAS_MDLE * XATS_SDMA1 10-c2
! RCST* MACO. 12)
13-82 RESo* BT 025-B8.10-A2, 11a-D2
02a-A8 Foox a(Efofofol fofafe @l TSRS 06-E2,09-E8,115-A2
13-82 T = (o(la(e o lé 6 R NACORS 16-c2
11-p2 BCTEo ~ (o~ (& E (e — - 10-D2
025-D8, 11-A2110-B2 ~ (oo & G
10-F2 CEE*
e S [SORASY
221215 2 2 2 2 D2 2lalE] glezieeelele zlelelelzelelr] IiTg g el
2o~ oorwrurToRie T I UnTONE Sonraaae 233 EILES
HE =T 2225223252%: 2aluaal unnnale TsEyssz
BRO* L3 Oa FIXIFgzzzzz=zzzzaol <<s<s<<s<<< 00000090 ocogoocoolgo
06-C226-C3 RRO Ta GzEZFzoooooooood [ SO B === ===l Y]
G6-c2 COx B0 4 OBABANRNRAR20T RLLIPYEl YL9292%%9 Judda9d
= S9N pRpapapst = & 2
02a-A8, 06-C2 B%EI iD%@ CFG_MAP gz S ZQQQZEEISSEEQ% SIFSSSSs oevvex¥a gasaaIIS %gﬁs E%%ﬁ: 15-£8,26-C5
06-C2,08-C826-83 00 =0BRI_DIRTYI P8 8 Ry¥xSEIEEIISS] ONTP5 COCKe 15-£8
06-C2, 08-C2 DBGT TOE+ 7GBG1_DIRTYO & & S i N mo~obTMaT LOCKog STOP* 26-A5,15-E2.21-C2,21-C5 21a-C2
06-D2, 08-D8 = DBGI1_TOE e S;E;;;;;;;;ZZ STOP} s DEVSEL= 26-A5,14-C2,15-D2,21-C4,21-C8 21a-C4
==F -~ zaz DEVSELDgg TR0V * 26-A5,14-B2,15-D2.21-C2 21-C5.218-C4
ER=R=R] TRDYDg R0y + 26-A5.11a-A214-B2,15-D2 21-C4,21-C8 p1
SLbg Y| 26-A5,14-B2,15-D2.21-C2 21-C5 21a-C
558 e iEe FRAIE =
TS+ . R SNy xw FRAMEDG L 26-A5,14-B2,15-D2,21-C4 21-C8 21e-C4
26-D1P6-C2,03-C2 TS 5588 Mmoo s PAR 14-82.15-02.21-04,21-C8 21a-C4
SEES &g
26-83,06-02 haLks 2 gaack auale 2]o
26-A3,06-C2 Cr GAARTRY SERR*
06-B2, 26-B3 e 1aCL SERR. 26-A5,14-B2,15-D2,21-C2 21-C5 216-C]
6-82, 26-B3 i T olclale TR 26-A5,14-2,15-£2,21-C2 21-C5 21a-C]
26-E1,06-B2 ST 506BL = : 14-A2,15-E2 21-E8.210-E8
26-D1,06-B2 TBST
A+ NI
26-43,06-C2 A
* .
06-D2, 26-A3 EA IATEN ADC31:0) 14-A2,15-E2 21-E8 21a-E8
s(@@ Sla(a(E (G (ol fofof(o@(E (@ (o f (oo (& (G
B3
o9 [SAMASTER _BERR
* AZ
e HEHQE& OFLSHACK <2l P R R = O P O =P = P = P T O 1 e e
26-C5.15-€8 FLSHRED x|ols o|9|5|5]s| 8= |o|8|8| 2| &8 5(6| 6| 5= 8|8l =[8] =] 5| &S
us2 52VVL ALY R LT OV ORRE BIRT BN =S
RESET < QRR2R9292299200020<<ssasa=<
* L16
08,08-D8,14-C2.16 -A2,23-D2 24 — SOHHTHA-D -
15-08,08-D8,14-C2,16-A2.23-D2 24-E2 S eChRST mpc106bga = SENTVNLQORC 0T OV o
15-E8 NMT T i e e e e e e s e s s s s
96-02, 26-B3 MCP * I vep [} JanYanYnfan fon Yo You Yo Yo Y Fm i Ym Yo Y Fm Y Fm i Ym Yo Y i Y Yo i Yom Yo
M dsusPEND HEE BEEEEEEEBEEEEEEEEEEEEEEEEEE
06-8824-D2 SEEE: e dore0
23-D2 QACK sle ool vl ool 4o g
615 TC | el A Al el A o o S Aa! QT —
05-8705-02 [ HHPCLK Mo BCLATM_SYSCLK DHCD:31) 06-£8.09-£8,11-B2
we-01 > MPC106CLK 8 LpCIoLK DLCOQ:3D) 06-E8.09-E8.11-A2 -
s(al (afals(el@ < o (o of (o~ (@
24-D2,06-88.26-C3 EC%;%& & YIS
L CCPU_TDO s IRST
06-A824-D2 = DL oz 2 O O A f e ] =1 =1 P ) O PO P8 P P P
UZTDU >|=|> HEIEEIEN A E N =] 22|12 2|5|F|5]F|S
P0S3.3V @DH SODNR~WNT MNT-OPO—WTMANTDRNO— BT MN— S
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OCACHE SIZE CONFIGURATION

256K - Install resistors only.
512K - Install resistors only.
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21-68.15-E221a-E8 26-ET
i ‘ 190 130 ADB_RESET*
38 E§B§ 129 139 149 737619 ADB_RESET [ w2
=1 CPDI /SDAT 159 81 81 % TXD_A (2 DA
CPDO /SCLK 103 111 118 E¥§’ﬁ % DI g
2ok 125 127 135 RXD_A o2 RXD_ AT 4002
=1 CPUID2 GPTO_A p1o? GPLOA40-c2
£ epui 143 145 154 TRXC_A % TRXC AL e-c2
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; . : : S :
A Ry e o By
810 PRSNTI m‘ Psv,Ae—MD 810 PRSNTI m‘ ksv,As—MO
S 2 vl AT i 2 suA AT
RNz 2 RsvAI— RN 5 RSVAI—
B12 ND_BI2 O\ GND_AI A2 B12 ND_B12 O\ GND_A! A2
glj _B13 (V)‘ GND_AI ili gli )_BI3 (V)‘ GND_AT 21‘3‘
RSVBI4 {3 RSV AI4— RSVBI4 [ RSVAI4—
PCICLK] Slé s & @ mé CIRST* 15-0221-88 2108410 (oo S}E s & i}g PCIRSTx 15-02.21-84 21a-84
056-C1 > o] :VVLKBW oﬁv,;m o 0 050-C7 > o E:KW *%rm AT
[\ B18 |—" oAl A18 B18 | o, A8
B19  NNE] B19 e ERE)
3l B ot P a0 £ 31 B0 o S ae0 £
25 B2l A2l 23 B21 A2l
2 A I 2 2 7 N I ¥ 2
27 23 . A23 26 21 B23 o A23 26
AD2T AD2T
2 24 AD25 GND_A2: Az4 3 24 AD2S GND_A2- Az4
A A 2 L A 2
3 B SEL| 3 B3 IDSEL|
23 B27 A27 23 27 A2T
PCI Slot #1 a1 . 153 > RS 330 158 > PCI Slot #2
A 528
DSEL AD14 21 29 A2 20 21 29 A29 20 ® IDSEL AD15
PREP Config = 0x8080_4000 s o 50 R22 19 B30 |on 230 R30 PREP Config = 0x8080_8000
ADI9 GND_A: 22 ADIS GND_ 22
B3I - A31 18 B31 - A31 18
i 2 o A32 16 14 17 B32 | A32 16 15
Ne o e FRAME » Ne e R A FRAME =
TRDY * 5 {008 R —3g IRDY* Dag (o o 26-A507-B8,14-82,15-D2 21-C4,21a-C
26-A5,07-B8.14-B2,15-02.21-C5 21a- o w02 TRDY= o o0 5 TRDYx
DEVSEL* P i U ) DEVSEL * B3y |- RV 26-A507-88,11a-A214-B2,15-D2 21-C4) 2fe-C4
26-A5,07-B8.14-B2,15-02.21-C5 21a- 3 S0 =0 STOP» B8 0432 STOPx c
838 ST0P| ) 838 STOP, 26-A507-B8,14-C2,15-D2 21-C4.21a-C
26-4507-88,15-E2.21-C5 21a-C. %EEE: 9o v5.51.35—h33 SDONE %EEE: B39 o +a.a1_nss 439 SDONE
26-A5,07-B8.14-B2,15-E2.21-C5 21a- ;ﬂ PERR Et i‘? SB0= 384401 [ so0NE }’:L? SEO= 21-C421a-C4,26-B5
SERR* vea el H SERR* Bap |2 B ¥ 21-C4.218-4,26-B5
26-A5,07-B8.14-B2,15-02.21-C5 21a- T a0t AR o orz o PAR
” +3.3V.B%8 P +3.3v_B43 P 07-B8.14-B2,15-D2.21-C4.21a-C4
| 4 5 A44 1 B44 o A44
Kl 45 AEH +F3.3V_A A45 E Kl B45 AEH +3.3V_A° A4S B
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49 9 - A49 B49 5 N A49 =
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8 SY- pees Teral_hoe 8 B2 e Teral_ho2 o
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o
o
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=
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c
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B58-CT > B g CLK VAl A % 3
3 8 o o i 8
e SO I
i 0 o I Vi £l
25 EH [
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B3I - A31 18
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15-C8.16-02,22-D5 26-D1 5 e was— gg 5 wste 0 ;g
" L g Jerc 2 i b v 2
12 5 e 5 20 12 o 20
5 [ Tal_CB 19 5 o y 19
14 7o 7 18 14 o ¥ 18
9 g o0 Lar Eg ) rcxo a7 )
5 D10 o e cie e i
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0 6 +5V_D16 SD1: Cl6 13 0 +5V_D16 SDI.
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4.7k
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lB,BSBSG,DZ\:>PL/RGOOD nl 10
vee 74F14d_1 5014
R2D4
4.7K
1
u2s n
14-c8 >ADB’RESET* * = T4lvtB8d-1.s014
741Vt 08d_1.5014 ,
e L) ues 3 RESIN*— 1555
T4LVL08d_1.5014
R6T
4.7
[l w1
awag[:::>RSTHDR* ‘3[52:)3 12 =y 5
74F14d_1.5014 T4F14d-1.5014
vee

10

R206
4.7K
1408 >CPULRST+

E]

24-02.26-05 [ HESL-SRST*

o1-co [ HUACK®

T4lvt08d_1.s014

LV_SRST* wn
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T4lvt08d_1.s014

1

24-02.26-C5[ > ESP_HRST*

u1e 3

2
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T4lvt08d_1.s014

s [>CPUB INT~

108 SCRULINT»

LV_HRST e oc o,

) ud0
2

T4lvc32d_1.5014
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POS3.3V
" Diagnostic LEDs

Optional instalation Chassis Mounting Holes
ATX Chassis: Nine (9) holes.

Ha—AEDLV,DBB* }/400\} /%@é
o RIS

LV_CACHEHIT « o | ’\\\\vﬂﬂ/ i
Lo R —

11a-A8

o
7
14-D2.16-c8 27-88 [ »DISKLED* ?2; N
2
S 7 Yetlo
S BIR GM
NS
LV_TRDY Sger | \Mm
110-48 _TRDY* .
[ ;%{; /Wm
— etlo
T~

5 L
ZE—BEAS'B&W'B&ZU'DZ‘Z}BZZZfBSDIOE* M

COP S/S Enable
COP Connector | -
1-2: Normal
Processor debug via 2-3: COP Mode
BlackBox or ESP/RiscWatch OUT : COP Controlled
Some versions of COP require the QACK* pin of
R70 of the CPU to be asserted in order for soft-stop/

functions to operate.

J33
header .2x8
2

06-4807-02 CPU_TDO 5
06-48.26-8 %QE@IDI éc‘ ; FSPSENSE B9 4 LV_QACKJMP*
06-8807-C2 o = 23-08
06-88.07-02,26-C CPUTCLK L 2 LV_OACK* ;06—88
06-A CPUTMS o el e 3
23-02,26-C ESP_SRST* g B
23-02.26-C ESP_HRSTe Bla e ey
: CKSTPO* 5 6 —
06-8326-83 )
— TRST+ TRST+: 05-88.07-02
R72
4.7K
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T I 7 I 3 I 4 I 5 I 6 I I 8
MPCBOX——  MPC10S  DIMMS  HEMORE . ——pCT §L0TS —— ——1ISA SLOTS — BULK
Surround socket Surrounded Egéﬁgfg Electrolut ics between slots Electrolytics between slots vee
One each also distributed along slot length. HF also distributed along slot length. Vee
c238
N
P0S3.3V VoD POS3.3V Ve POS3.3V veeo POS12V NEG12V vee POSI2V NEG12V et
3300F 16V
C51 (264 58 064 i3 C65 70 74 208 €233
+ | | | + | 79 78 + 0.10F
'__‘ + +
T0UF 16V 18UF 16V T0UF 16V 18UF 16V 8.1uF 100F 16V 100F 16V 100F 16V 100F 16V 3300F 16V —
sz Ccs3 cagl 059 cne 068 cn C75 c145 10uF 16V 10uF 16V c240
|_{ }_4 |_{ }_{ + + + 143 c155 +
QuIUF 0.10F Q.U 10UF 16V 0.1UF 10UF 16V 10UF 16V 10UF 16V 0.1UF 330uF 16V
co7 4 c160 cios ciis cras c1a4 crar crae 01Uk 016k ce41
T HH . |
.10 0.10F 910 0.10F 0.1UF 0.1uF 0.1uF 0.1uF 0.1uF NEG5V - - 3300F 16V
ts5 = tis ciot oA cize Rk c138 47 T o170
81
= R " U9
.10 Q.10 0.10F 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.010F
CIs cq04 czze cnT Ciz4 C136 c133 c148 10uF 168V c169
A I8 SIs e U He Uy STRNIE
010 0.1 0.010F 0.10F 0.10F 0.10F 0.10F 0.10F 0.010F
— c405 et ciie cies — = — 01Uk c164
r4j4t¥4 0.01UF ngﬂt;a ngﬂkgﬂ N 0.01UF
teee = ci ciee c165
xln Ik xl
e o ciz3 cis7 U35
E -
L cis8 U29
HH
C160 U /‘ 6
Rl
c161 U 3 3
O‘Mt_‘
————MAJOR ICS—— FW_A U2s
Surround chips with HF caps. 0.1UF
FLASH  MacOS —CACHE SRAM—. —  SERIAL  —.
SIO HYDRA PIB TAGRAM ROM ROM Surround each device. Aﬁkﬁ Ugw
0.1uF
Vee Ve vee POS3.3V vee o vee POS3.3V POS3.3V VCC POST2V NEGI2V
POS3.3V U7/ ros3av
c183 c191 c197 cigl 273 C186 c188 C85 C203 cn C301 C302
+ + + U2 C168 C400
0. 1uF U a.1uF 1F 0 10F 1UF 0. 10F 100F 16V 0.10F 0.1UF 10UF 16V 16V 100F T
c184 c1s0 C136 c182 274 c187 c183 cze1 c202 c172 c174 C176 0.01uF TANTALUM
U/‘ c270 220uF
cq01
0.10F 0.1UF .10F 0.10F 01uF 0. 10F 0.1UF 0.1uF 0.1uF 0.10F 0.1uF 0.10F ’—{ ’——‘
c177 c192 C198 e c275 —_ e C200 c231 —_ —_ —_ 0.10F |
cz2n TAN;?EUE
N
0.10F U a.IuF 0. 1uF 0.1UF 0.1UF '—{ ’——' ca02
c178 c1s3 c13s c228 c232 0. 1ufF i
e c272
0.1uF 0. 1uF 0. 1uF 0. 1uF 0. 1uF 4{ }—_' TAN;?EHE
= = — = — 0.10F
Dete Changed:9/9/1997 |me:10:44:24 amlEngmeer; Gory Milliorn | Drawing Number: M98YKX4 .2 |RE\/; A |pmect Yellowknife TITLE : Bupass Capacitors Page: 25
T | 2 I 3 I 4 5 I 3 I I 8

1069 ©10J030)

‘UISNY 'PAYg UOUUR) WRIYIY

X1

GEL8L



1 | 2 | 3 | 4 | 5 6 I 1 I 8
P0S3.3V P0S3.3V P0S3.3V vee
i 14-€8,15-D8,17-A2,22-E2 26-E3 IROCB:15)
RNTS RN30 RN42 RNS7
? 5 ‘4 06-C2 ééé%* ! g 07-88.14-B2,15-D2.21-C2 21-C5 21a-C2 Q%SEU ! s 1 2 ;
Sl 06-02.11a-A CrTerR ol 07-88.14-C2,15-D2.21-04 21-C8 21a-C4 PEREY 2Ll 15 ! :
/; St 05-88 L S 07-B8 14-B2,15-E2 21-C2.21-C5 21a-C2 SRR Stwnfd 2 Tt
06-C2 ] 07-88.14-B2,15-D2.21-C2 21-C5 21a-C2
2.7K 1.5K 2.7K
96-A2 APCQ:3) RN32 RNA41 RNS6
0 3 5 06-C207-B2 ARTRY oyl 07-88.14-82,15-D2 21-C421-C8 21a-C4 FRAME * 4 5 u ! 8
! 1 8 06-82 SHO* L 07-88.14-B2,15-D2.21-02 21-C5 210-C2 IRDY* 1 8 10 bl
2 4 > 08-C2.07-82 Tax 2 ! 07-B811a-A214-B2 15-02 21-C4.21-C8, Q1a-CAH KRBT 3 8 9 3 8
3 2 7 ' TEA* 3 6 : iy . . , L OCK* 2 7 8 4 5
07-82.06-D2 L 07-88.15-E2 21-02.21-05 21a-C2
2 . 1.5k 2.7K
1 PiNZGB CPU_TDI 4PN335 SBO BPiNZWS 197N548
4 o _ C— IO . S
——A ik s i it ——a
& 3t ‘o5-58¢_TLBISYNC* VAL e o PCTIDEPINT s : T
1 PP 07-C2.06-D2 MCP e SLae IoE2 1400 PCITDESINT* 1002 4 IS
2. 7K 2. 7K 1.5k 2. 7K
8 1EN§28 SMIx* 4ENEﬂ5 PCI_REQ* 1EN§§8 3 1EN§§8
—1A i e ok ool tor i
10 3 5 06-8824-02 CRSTPOx 3 5 24-223-C2 £ 3 5 2 !
1" 4 5 y BRT*_DI 1 8 . £ 4 5 3 6
06-C207-82.08-C8 b 24-0223-02
2. 1K 2.7K
RN29 RN88 15-88,17-A2.20-B2 22-A2
12 3 % 06-82.07-82¢ a%i 472 —
13 2 5 06-B207-B2 ADSCF I 7
14 4 2 07-E2,06-D8 03-C2 s 2 5 \co
15 1 06-C207-A2 Flon o 3 i N
2K 06-48.17-C8 - 2K o Qg
RN35 RN49 . . . ~ PCTINT#(Q:3) 2
5 ‘ s Pl 21-68,14-C2,15-E2 21a-E8 R4S g
1 AW 1 1 3 0 415
18 36 2 AN i 3 V6
13 4 5 z*Dzms—Bsm—DzC}CPUJCLK 376 g ‘2 ; —
2.7 2. 7K b
RN37 2K
LS R359
20 1 8 BAGQ_BR3* RNE1 ¥
15-08.17-B8.22-02 22-C5 { N
a g g 2K 15-88.17-B8 20-02.22-B2 22-85 24-C2 %SE: 67 g 38
15-88.17-B8 20-E2 22-B2.22-B5 £ &
23 4 5 15-88 22-£8 SBHE* 8 1 =
“5-c8 XOE* S 4 &
RN38 2K
Sg 2‘ g 22-42.15-88,17-A2.20-82 S0C0:19) RNE3 E—
% 36 5 Tovwel
21 4 5 14 2 7 RN301
[ 13 3 3 MEMCS16+ 2r—1
2. K 15-C8.17-88.22-C2 22-05 (___HLC=EOP = 12 4 B 20021008 160000 10Cs 16+ 3 6
RN39 ' : ’ — s I0CHRDY 1 8
2. K 22-8.15-C8.17-B8
28 1 8 2. 7K ZWS* 4 5
& TP T R333 Rlioa 22-82.15-B8,17-88.22-85
2 Stwig 08-0806-D8.07-E2¢ e " ‘ . 30
31 3 5 ; 1 ? 7 RN306
R334 oo
(R . _ v 39 3 6 ~ ~ ~ REFRESH* 2 7
2 a7-e2.08-02___} VY 5 7] 2 15 882%2‘25%2 TOCHK* 3 6
07-£8.08-82.09-A2 -Aré%@_r?; ‘ RN4D. 17-A8.15-A8.22-E2 DREQ(O: D> RN 57K 15-08 22-C2.22-C5 m%%% ‘4 g
06-82.07-B2 80 e Pliis Rl 15-88.22-E8
06-C2.07-82.08-C2
06-82.07-B2 GBL* 2 ! 2 7 u L myyats 1.5€
‘ ; EI 501710, HRAUQ:1S) NI R G Re
TR T g IR S HAL 15-88.22-82 22-85C___JodElH* ! 8
P d ! 8 15-B8.22-B2 22-85 SHLIR= 2
S 57K 15-B8.20-E2.22-E8 HEHE: 2 g
,  Rura, _Nee 15—88‘20{2‘22{8% £
2 2 7 3 Ioyval 2.7K
1 3 6 2 3 6
0 4 5 1 2 1
(AR 8 4 5
2.7K A
— 2.7K
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1 I 2 I I 4 I 5 I 3 I 7 I S
vee vee
R1S R35
470 444 470
header .2x17
(I
3 4 RSTHDR= "
11-p2c—>IRRX T S L e
7
Gr—=/NC
17-D2 IRTX S D*K/NE
S5 ? DISKLED*
: T < J4p-D2.16-Ce24-B2
vee 0 1
NC\%EI Eg PS_ON*— i7-k2 0382
23 29
NCXS 3l £, N
R347 NL\? B ge AR VSTDBY<:|03—B8.04—BZ.17—E2.20—A2
100
G 30
® ST I CHPUR _A 4.8
WS—DSDPC*SPKR . 33 o ol 34 CHPWR_B g4-c8
T 0.1uf
CHASSIS HEADER BLOCK
Label pin groups as shown.
Maintain clearance around connector
for silkscreen labels.
8 B
o P oo |23
g ° o |34
x| 48 o+ [T
g &b
I == ~]
Di—a o |2
2 —a e |&
82 = o I3
58 12 o e
T\ e
—1a B—]r—ﬂ
— mo
—T8 G OE
[:4 ! 1
A= I
L = B—]5§
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Sheet Routing Instructions Sheet Routing Instructions
02a  Avoid routing traces, especially noisy ones, across CPUPLL and 106PLL busses. 00 Route databus to cache SRAM using split-Y traces of equal length
Keep CPUPLL, 106PLL and FREQ jumpers grouped in order shown. Leave area for silkscreen legends.
10 Place series termination resistors very near source (MPC106), < 1".
03 Use split power plane to connect IVDD from VRM module to CPU core. Route terminated traces using equal trace lengths towards SDRAM array.
Insert tantalum bypass capacitors between VRM and Socket7. )
Keep optional VRM "cut jumpers" grouped in order shown. 11/11a  Place 0.1uF cap near each buffer adjacent to a ground pin. Use two ground-attach vias.
Keep fan power header within 6" of socket 7 lft-arm.
Use 30 mil trace for fan power. 12/12a  Use split-Y connections between MPC106 (or series termination resistors) and the following signals:
TMA(0:12) TSDCAS*
04 No special restrictions. TSDMAL TMWE
TDQM_CAS(0:7) SDCLK(L:4) (all pins separately)
05 Keep series termination resistors near the output pins. TCS_RAS(0:7) TCKE*
EMI filtering caps may be placed anywhere along trace TSDRAS*
05a Keep series termination resistors near the output pins. =
Connect dual (split) series termination using as shown, do not use a daisy-chain:
e
e
TCKE
= o
Ra RD =
|
Route all clock traces from the MPC972 to equal trace lengths with the following allowances =
MPC106
PCI Hold Time Of Connect data bus and parity in daisy-chain manner.
PCISlot Socket Errata  Flight Total
Trace _ Delta Delta Delia Deta ~ Delta
PCICLK(1:3) o 0 0 0 0 13 Connect +12V using 30mil power trace.
HYDRACLK 25" o o o 25"
BRIDGE_CLK 25" o o o 25" NOTE! 14 Place SCSi filters (on nets SCSI_RC_ACK* etc.) near Hydra chip.
MPC106CLK 25 o & o &5 These trace lengths are optimized for a Place IDSEL resistor near IDSEL pin.
MBCLK(1:2) 25 o o 0 o 100 MHz system bus. Refer to application
SDCLK(L:4) 25" 25" 6 16" 22" ote ANL733 for details and for dfrerant 14a  Placement may vary; restrictions apply if using the Motorola Apple I/0 card.
CPUCLK 25" 10" 6 o 75" options for faster or slower buses. Place AIO between ISA and PCI slots.
MPCLK 25" 10" 6 o 75" Keep SCS termination (MCCS142236) near Hydra.
CACHECLK(0:1) 25" 25" 6 o 6.0" Use short trace from SCSI_BSY* pin on connector to diode tap (CR10).
TAGCLK 25" 0 6" o 85" Use multiple vias to attach power to polyswitch Fx.
Use 30 mil traces from polyswitch to SCSI connector and to TERMPWR pin and capacitor.
EMI filtering caps may be placed anywhere along trace
Use heavy traces for power path through filter: 15 Use equal-length traces on nets DAK(2:0) from WinBond to 'F138.
+3.3V => VCCO pins & RxadRxxx Combo => VCCI Pin.
Surround MPC972 with 4-6 0.1uF caps to provide good ground-return paths. 16 Place series termination resistors near socket.
06 Keep series termination resistors near the output pins. 17 Use very short traces from 32kHz crystal to Superl/O and to connected components.
Keep AVDD filtering near AVDD pin. Use short traces and multiple vias to make good attachments to IVDD. Allow no other traces to enter or cross the crystal oscillator area.
CPU+Cache Interposers (such as the MPC750) overhang the socket outliine. Avoid high-profile component Use 12 mil traces for VBAT and VSTDBY.
placement in the following area:
S 18 Place EMI filtering caps and ferite beads very close to DIN6 and DB25 connectors.
e Place series resistors for parallel port near DB25 connector.
/
0.5" three sides 19 Keep traces very short between RS232 drivers (U1, U2) and DB connectors.
Use 12 mil traces for +12V and -12V.
19a  Consult hardware for details on this routing p
17x17 PGA HP Analyzer Pod
Socket Overhang area 20 Use 12 mil traces between battery connector and diodes (before and after)
21,212 Place IDSEL resistor near IDSEL pin.
22 No special restrictions.
MPCT750 Int A
Ove,haﬁge;',’::er ‘ 178"\ 23 No special restrictions.
I
| 24 Recommended placement for status LEDs is under the disk tray area.
Follow ATX chassis specifications for ATX mounting hole sizes and plated area allowance.
Route PID(0:2) traces on outer layers for Doubletake support. The COP connector may be placed wherever is convenient.
Surround socket with 6 (six) 0.1uF caps to provide additional ground-return paths. Use two ground-attach vias. 25 Distribute capacitors as shown, unless otherwise specified.
Place bulk capacitance near socket for [VDD and +3.3V ground planes. 26 Keep traces as short as possible. Pin swapping within and without of a package is encouraged
der t trace length.
07 Keep AVDD filtering near AVDD pin. Use short traces and multiple vias to make good attachments to +3.3V. n order to minimize frace leng
Surround MPC106 with 6 (six) 0.1uF caps to provide good ground-return paths. Use two ground-attach vias. 27 Place header in lower-left hand corner of the board (I/O connectors would be in the upper right).
Place bulk capacitance near socket for +3.3V ground plane Allow clearance around header to allow for silkscreen legends.
08 Place TAGRAM so that HIT, TV and DI/DO are minimized.
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