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Schematic Notes Page| Contents
1. | Unless otherwise specified:
All resistors are SMD0603, in ohms, 0.08W, +/-5% 01 Cover Page
A:: cadpa(élmrs are SMD0603H in m\cr(ofar)ads (UF), +/-20%. N
Allinductances are in microhenries (ul
Al erites are 7250 ohms at 100 MHz 02 | General Information
All fuses are self-resetting polyswitch (PTC) devices.
Board impedance is 50-60 ohms. 03 Block Dlag ram
2. Int ted its h: default ti o o H
and ground uniess expiiity shown otherwise. Global power 04 | Routing and Layout Information
connections are:
GND VCC_2.5V
VEC 33v VCORE 05 Power Supply
vCC 5V
3. | Partnumbers used are for reference only; compatible 06 | System Configuration
parts may be used; refer to the bill of materials.
4. | Motorola and the Motorola logo are registered 07 | MPCB8240 System Interface; 12C
(raderga;ks of V\d/lotorol\(a Povi\ﬁerPC is a trademark 0!' h
IBM. Other trademarks are the respective property of their .
TaSpeCING CopyRENE hlBers. Tve oL a00d naear T 08 | MPC8240 Memory; SODIMM Socket
gum you like is going to come back in style. Al rights reserved.
5. | The sheet-to-sheet cross reference format is: 09 MPC8240 PCI Interface: Power
- Sheet "-" VertZoneLetter HorizZoneNumber i
Ci its with the label "No_stuff" t 1o be talled
8- |y Gefault they are for testor mTanufacturing purposes only 10 | Dual Flash ROMs
L ocres 11 | UART; Standalone Support
33pF
folo-oturt 12 | Miscellany; LEDs; Mode Mux
7. | Most buses are big-endian (0 = MSB) and are indicated by declarihg 13 PMC Connectors P1| P2
the bus name starting with the '0' element (i.e. A(0:31)). PCIland
memory buses MAY be little-endian, and if so, are indicated with the
MSB as the largest-numbered element first (i.e. AD(31:0)).
8. | Components with the label "IF_MPC8240" are only installed on
UnityX4 with the MPC8240 processor, that is an MPMC8240.
Components with the label "IF_MPC8245" are only installed on
UnityX4 with the MPC8245 processor, that is an MPMC8245. ™
REV | DATE | CHANGES
Original
X1 | 98APR22| ™™
X2 980CTO4 Chip pinout changes; COP tweak.
MPC8240 Il Si rt; VITA PPMC ch 5 M
X3 990CT20| Fiash i2¢; eiete debug headers o0 o'
PCB Ch: ly.
X4 | OOFEB22 anges oy
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Power Supply

5V->VCORE Switcher

8A Maximum

Configuration
PLL Modes
Board Modes

Monitors and Modes
LEDs
Mot/VITA PMC Mode

Standalone Support
Clock: 33 MHz
Reset

UART

<11>

64-bit 133 MHz Local Bus

Flash Memory
Local Boot Flash (DINK)
OS Boot Flash

Processor
Motorola MPC824X
100-350 MHz

SDRAM
SODIMM
64-256 MB

32-bit 33/66 MHz PCI Bus

PMC Connector
32 bit
PPMC Extensions
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Layout/Routing Instructions

05

Use split power plane to connect VCC_2.5 from power supply to CPU core.
Place 820 uF low-ESR capacitors near CPU.
Place VID pulldown resistors in order shown.
Use split power plane or very heavy traces for power path:
+5V => MOSFET Qx => Inductor Lx =>
Low-Ohm Res. Rx => VCC_2.5 Plane
Keep trace from 68 uF low-ESR capacitors within 2 cm of high-side MOSFET (Q2).
Keep MOSFET gate drive lines < 2 cm.
Keep VCCAVCCP attachment within 2 cm of input filter location.
Keep VCC_2.5 power flowing point-to-point through MOSFETS, inductor, resistor and
output filter capacitors.
Use short traces throughout

06

Place slide switches in vertical orientation and do not swap PLL config pins

07

No special restrictions

Place series termination resistors very near source, < 1.5 cm

Route terminated traces using equal trace lengths towards SDRAM array.

Route SDRAM_SYNC_OUT => SDRAM_SYNC_IN path to equal longest clock trace
and add additional trace length per MPC8245 HW Spec

Route all control, address and data traces to equal lengths.

Place PLL filters on bottom of PCB beneath MPC8240

Use short heavy traces on PLL filter power

Surround MPC8240 with bypass caps shown to provide additional ground-return
paths; use two ground-attach vias.

Place bulk capacitance near BGA IVDD and +3.3V ground planes

Place SODIMM socket within 3.5cm of MPC6xx (center-to-center)

No special instructions.

12

Place LEDs so they are visible on the top and legends are nearby.

Maximum trace length for PCI signals to MPC8240 is 1.5"
per the PCl specification.

Reset C‘:7 |

MPC824X

|

|

Serial |
Port |
|

Socket

FLASH

Am29DL323
LEDs| "2

iSP
000 0000

EEEEEEELE
O — — — 0 oDooooo

|
|
|
|
|
|
|
|
|
|
|
|
|
| SODIMM
|
|
|
|
|
|
|
|
|
|
|
|
|

CLOCK

noocon

e Elcl e
L1110
O

O

COP

TITLE: Placement and Rout ing Instruct ions Page: 04

Date Changed: 9/10/2002 |Time:10:21:02 am Engineer: Gary Milliorn
2 I

1 [

Drawing Number: MISPMCOS ‘REV: X3 ‘ProJ‘ect ‘Unity
I 4 I

6

7 [ 8

1M 1059 ©B10J030)

pAg uouue) wel

"ursny

GeL8L X



VCC_3.3 VCC_5
STANDALONE POWER
Not used with Sandpoint
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36
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NC-ZENABLE  HIDRV[Z E ool
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2.00v MPC8245

ooy BULK CAPACITANCE VOLTAGE SEQUENCING

155V DIstribute around the board Restricts power supplies to spec. limits.
150V Not needed if ramp <= 20ms.

140v vee_2.5 VCC_3.3 vee_2.5 VCC_3.3

3.4V 22 c3t ™~
L1

30v 0.1uF 0.1UF

2.9v

S8V €34 €32 M

26V HBRS340T3
258v MPC8240 0.10F .40
23v c21 €24 CR3 CR7 cR2

- - - - - 0000000000000000"
4-——————-00000000-———————-00000000|
4-—-—-0000--—-0000-——-0000-————0000N]
+4-00--00--00--00--00--00—--00—-—-00"
40-0-0-0-0-0-0-0-0-0-0-0-0-0=-0-00|

-

@

8

2

000"
0. 1uF 0. 1uF 30BF10.smc
c9 €33 No_8tuff

30BF10.smc. 30BF10.smc.

CRS

0. 1uF 0. 1uF

30BF10.smc. 30BF10.smc.
No_StuFF No_StuFF
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TSP S[TYETYs SYSTEM SPEED SETTINGS 4 REQ_XONT#(0:4)
(m(ﬁfm(ﬁ Refer to configuration guide. B 13-£8,5-08
ERENC R o3 o DEBUG ENABLE
sW.8spst .cts hosurs Install to enable debug mode.
7-ct PLLCO:4D ) 1
1 2 PO -
2 3 PL
3 4 2
4 5 ]
o gEE* s ::o * HDCB:63> 19-A8,8-E1
8-£8 L
T8 PHAACB: 2> 2 8 P
2 R33 BUS WIDTH
. Install for 32-bit bus mode.
MEM DRIVE ?gs —
a2 S
e
TN [ B SYSTEM CONFIG SETTINGS SRR EFEREE
<SSl 2l 2 S | Refer to configuration guide. T 3 4 3 2 A
=33 s s e MAC14:0) 16-B1,8-A8
o s ot T e 9 sW2 !
sw.8spst .cts
Cnp el RCSO* 1 16
Rl MAACD:ZY o 2 71
12-81 PMCTYPE 3 AM |14
12-81 GENT* 4 T 13
1o ROGSEL 5 76 |12 ‘
12-01 OMSEL 3 TN 50678
13-08 66EN 1 RS |10 ‘% ‘RNm
12-01 YSRSTEN* 3 PE6 | 9 K
SR 41 31 EJ 1
- OPTIONS
COP CONNECTOR R36: Install for MPC8245 and UART mode.
Processor debug access port . R37: Install for extended ROM mode.
NOTE: Connector pin positions are R32: No function
as shown physically below, R38: No function

vee-3.3

2fwtd
RNT 16K
fwig
RNT 16K
fwid
RNT 10K
RNT 10K

R30
13 12 1 4
header .2x8
o COP_TDO el
I COPTDI : : 1
COP_TCK 7 3
7-D1 B NC R31
COP_TMS 9 0
! cop_sesT il R 100
(—JC0P_HRSTx S
12-D1 NC KEY
15
E

COP_TRST*
12-D1

R6

0
IF_MPC8240
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vee_3.3
mé R10 ﬁé
% 100 %
2 8
U2
_ ~ ~ IRQ#(0:3> 9 C19 MPC8240 12
13-E8,12-B8,12-B1 > IRQO_SINT DA15(== NC
i 82101 SCLK o, JPCE24S paraEL e
d sez2lpno”spsT SYSTEM LOGIC paq3fieioe
E K211 1203 SFRAME DA1ZIE g
L4228 1RQ4_LINT DAT1228Nc
DA% e
CPU_HRST+ Mg, Ar2 [} MAACB:2>
12-D8,10-D1 e HRST_CPU MAAG) 12-B8,6-C1
L f2eirs T CTRL MAATEE! L
s MAA2
NM1 e WMI .
LS Ril PHAADSIE 2 PMAA(B:2) ot
e
QACK+ F PlAAZ
6-E1 < QACK_DA®
ke MIVEE @y
0SC_IN
MeppAT MCP*D 6-B1
PLLCO:4) 0 A22
« ey
2 Aty -
< +2PLLCFG2_DAS
2 S EPLLCFG3_DAT
PLLCFGA_DAB SDA  SCL  SGD
TOP TOP TOP RIES>R14
CPU_TRST ! KK
- _ * E23
e COPTTNS Ezailll soAEz SDA ot
o1 g P_ B}% K22 lrop ol 2t SCL 8-E1
6-D1 = 423 7
6-01 COP_TDO Azt g o
2 TESTO DA1_CkoPS @ 2 = "
24c02-3g.508
3 e @R D
100 L5 lpata veg-3.3
6
)
— v _Lde S Vee_3.3
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3 4 [ 8
CS*(0:1)
BACID) 120
i <M:o>@*°'“
10-B1.,6-C8
U2 0 RIS 26 o J3
? MDHE MPC8240 CAS_DQMOI ﬁg; 01 21 ; 3 21 conn.2xT2.sodinm.rta
5 MDH1 MPC8245 CAS_DAMID, 7 = : T = 3
2 MDH2  MEMORY INTERFACE gﬁ%ggmg o ; am >
MDH3 - 4 1
: NDH4 CAS_DaM4pAet 4 it iy s
5 MDHS CAS_DAMSP,: : 2 e 2 ) 13
> HDHS CAS_DAMeO; 7 B W7 s 2
0 MDHT CAS_DAM7 195 15 u
5 MDHS v 0 o RNg 22 104 11 19
m MDHS RAS_CSBO : 195} 4g a7
1 HDH10 RAs copms 1T K12 g ks 2
B MDH 11 RAS_CS2piine 11 p10_ap 1
B MDH 12 RAS_CS3pNe k8 22 1214 s
i MDH13 RAS_CS4p™ 19 412 7
s MDH14 RAS_CS50Y Rz, 12 413 s
T MDH 15 RAS_CSBPT, S 191 Ao 3
7 MDH16 RAS_CSTP* e A 1100 pat =
NDH17
18 ::DHWS 2 4 5 12 85
19 P2 =
MDH13 SDBAD A D) &1
i? 551DH20 _SDBA/ ;14 1101 ; 5 wg 2 oo &
T paDlie! CHKSTPTISDNA 4 575 et 2 15 ez 020 22
55 MDH22 TBENISDMA13rors 5 T 5 110 daes 5
1 MDH23 SRESETISDMA12} 2% o v22 [
> MDH24 SSDDPT/fﬁ 2 14 RNI2 22 “ ﬁ DaEs 023 ?;
MDH25 1 DaNBE 024
£ HDH26 SDMASHEE . pzg 3 15 paie7 oz 122
I AT T : oo
2 HDH2S SO T 2 8% & v2s (121
£ MDH30 SDMAGI 7 T4 51 b2 122
MDH31 SDMAA 030 25
2 HOLo SDMA3I : o 2 &5 ors 137
38 MDL 1 SDMAZIS 2 3 d 2 ?QQ“ 56 &35 D32
34 AHSMDLQ SDMA1 W1 1 2 1 1 3
35 AFWSMDB SDMA“‘ [B 0 1 8 3 1 y ggj 8
36 I [ [
MDL4 | RN18 22 035
= MDLS TEST1DROYPE oRD 82lckeo ns [
MDLG ASDI—@® As RN 22 8ok pat 18
iz MDL7 FoEpt s pag |12
[0 WA 2%
MDL8 RCSO 033
::; MDL9 _RCSY iizm f ; 81 cLko D40 [
gL 1o TRIGINRCS2De7s 5 okt o
MDL11 TRIGOUT|RCS30 5, —@0s3 D42 |2
L Vg SDCASH Lot N
> MDL 13 SDRASO! Lol paa |8
- MOL 14 WED St b5 [ 22
. MDL15 CKE 045 22
v
ot MDpoHEL e e
= VDL 18 MDP I ] 1l pag [ 39
MDL19 MDP2 2] D50 52
52 \DL20 VDRI 3 CLOCK TRACE ROUTING 30
53 MDL21 MDP4 AE4 1 Route traces fron series resistors to SORAH to equal length| 94
54 i DP4773 5 traces (SOCLK>. Add 15 cn (1.8 ns) additional delau CSDELA 7| D52 1 oe
5 MDL22 MDP5| 0 ¢ to the SORAH_SYNC_OUT-SDRAH_SYNC_IN path. Refer to Ne —pu 053 1o
MDL23 MDPB AN1849 or later For details. D54
56 Mr c2 T 100
MDL24 MDP7 055 o ———4
R ool e UL ; b 1 o
Tl _ DP1 057
> oy SDRAM_CLK1S MO 2 17 ge, 0ss [122
0 A2hios e T Y Ve S : o3 59 122
MDL29 SDRAM_CLK3fer Ne R 22 B i 4 58 ppg Deo 122
62 M C1 . 5 60 134
= MDL30 SDRAM_SYNC_OUTH o5
YOL31 SDRAF_SYNC_IN ; 3] P8 i
tbadse 0P 063
MDCO163) conn_2xT2_sodimn_rta
CS2* CKE
=
* .
MDP(0:7> oort
SDA
SCL
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VCC_2.5 VeC_3.3
45 U2 c44
F Megynp1 ) MPC8240 [ gyppipke 4
3! Aislyppy | MNPCB245 | Gypp2/El ‘
A Acts]Ros POWER ovDD3Aee b
AD12] AC11
o4 S8 VDDA GVDDARA— oo
VDD5 GVDD5(AEE—s
M GYDDB[Ae g
C15] AD13
0.4uF clg xBB; . ngB-’W' 0.1uF
c15 c21] \VDD! % GVDD AD3 e
EaVDD162 GVODTOfE
0.1uF F3 0011 GYDDITic 0.1uF
ci sl (PR12 S GYDDIZIE 1 cre
2VDD133 & GYDDI3CE—
VD14 = GVDD14E
A= - . =N
o Ryp1 T 26v0D17/2E—s o
VDD18 26YDD1gR
oiE o1 S GVDD19 ok
VDD20Q GYDD20 S '
—_ GYDD21°% —
Vee3.3 VDD 3
3 6YDD24[
42401 GYDD25 e — T
A t—10540V002 GVDD26 1oy —— SRR
i3 +—2%0vDD3 GVDD2 TS ERERS
ce8 C20 ngBg s ngng V4 3 4 5
E0V008 2 GVDD3D PCI CLAMP VOLTAGE
0.1uF 624 ovooT 3.3V i U2
0VDD8 VCC_PCI_C 3V or 5V depending on VIO
c2s :ij VDDS & select ion (see page 15). MPCS240 FRAME :22 DE%’B .
Realgyo01 4 ol TireREAcEPE Y5 s IRDVH— 0
01U 2240V 11 IRDYP oo e 13-A8,12-D1
Y24 J26 LOCK*
0VDD14J oie LOCKIo:28 LOCK* 13-A8
gggg 626 PERR*, 1a-c8
13-D1
vec_2.5 X SERRDI SERR* 1308
SHORT TRACE Cc17 AVDD c19
10 gg; . gg§ . " E;ngu;xgwdz o ’—{ }—< INTApAC2S INTAx > 13-E8,12-B1,12-B8
e | g
VCC_2.5 AD1S AD23 AE2 AE1
AE21 AE25 B2 BB
0 ,
R2E  sHoRT TRACE  AF24 &t b o 0.10F REQOPAE— ONTXREQ (0 1548
AVODZ o3 pi2 D15 ois 21 REQY s 7]
10 €39 40 D21 D24 F4  F25 REQ2DAAZE 2
2.2uF 2.20F Hed J4 425 L3 REQ3DIB 34
nonpol | nonpol F&g« g« ggg N4 o DA4_REQ4pY2E 4l
T24 V2 V23 43 —
i 7‘DWLAVDD G(;WTO iz 2 REQ_XGNT* (01400 105,601
(1 Yioude ! 0 | o | oo ) e —
LAVDD is connected to AVDD gad 2 ZuFL GNT3] I
internally ! roneot |1 nonkeo DAS_GNT4p#E—
| p—
. L i, R
i3-t0 8@&“ £ SOUTTIPCIOL KoMz 1o ST e
e s s RIS
| 1 1-A1
1e-8s [ >IDSEL8240 1 CTS1,PCICLK3ME I HE 11-81
| _DA3,PCICLK4 £ @6
. C_BE+(3:0)
PCI_SYNC_OUTHE®® ne
ePCI CLOCK TRACE PCL-SYNC_IN
Must equal exactly 2.5" from connector pin tbga352
to MPC824X pin, per specifications
1108 T HPCICLK

Trace Length = 2.5"
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£ ey Doz (52 5
2 31 A2 D03 152 1
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259 0E RDY_BSY |15 e ™
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1 2 3 4 5 6 7 8
JS
header .ra.2x5
max21icai . ssop28 \C RDCO 1 = 2RDSR \C
A TTL RS232 RSIN 3 4RRTS
SOUT 7 T RSOUT 5 6RCTS
9-08 > ST Tou % R T o FRL
RTS* % T2IN D T20UT QfNC NC 3 10 NC
9-E8 > ST TR0UT Dy b o NC
T4IN TAOUT D=—NC
[ — 9 —
NC —OfRTouT RIIN
g0e < JSIN SOfReo0T RN (-
0TS* NC—0R30UT RIIN -5——
[ 9-€8 < S
Nc—foasouw
il
=y
6% s
— 14,
RI1 5 oy o
]
1K c25
o3
B F— 16 |,
STANDALONE CLOCK
Install oscillator or socket for stand-
c alone operation,
VCC3.3
i T
0s0.33nhz. dip8
ﬁsw 3.3y HE—
= et (s PCICLK 135y 91
H No_Stuff
D STANDALONE RESET
Local reset for standalone mode.
Vee_s " Vee3.3
ds1834s 508
Vs s %W L voe s voe_3.312
[ . 1 ToLsy ToLav |2
PBRST RSTSV p2-NC
oND RSTaV p1 LCLRST*— 15.py
E
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