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AMCC reserves the right to make changes to its products, its datasheets, or related
documentation, without notice and warrants its products solely pursuant to its
terms and conditions of sale, only to substantially comply with the latest available
datasheet. Please consult AMCC’s Term and Conditions of Sale for its warranties
and other terms, conditions and limitations. AMCC may discontinue any
semiconductor product or service without notice, and advises its customers to
obtain the latest version of relevant information to verify, before placing orders,
that the information is current. AMCC does not assume any liability arising out of
the application or use of any product or circuit described herein, neither does it
convey any license under its patent rights nor the rights of others. AMCC reserves
the right to ship devices of higher grade in place of those of lower grade.

AMCC SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED,
AUTHORIZED, OR WARRANTED TO BE SUITABLE FOR USE IN LIFE-
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APPLICATIONS.
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IBM
The switches on the evaluation board do not all correspond to strapping pins on the 405GP.  In particular, there is no strapping pin on the 405GP for ECC mode enable/disable.

The switch on the board may have originally been intended for the described function.  At the present time, however,  the OpenBIOS code that configures the SDRAM controller defaults to non-ECC and does not read the switch setting.  If you want to use ECC, the procedures for enabling and setting it up are in section 15.4 of the 405GP User's Manual.  Alternatively, the default for the evaluation board can be changed by modifying and recompiling the ROM Monitor (OpenBIOS) entry code.  The necessary changes are described by comments in the entry.s file.

IBM
In general, there is not a one-to-one correspondence between the strapping pins and register bits, or between the binary values represented by the strapping pins and the value of the selection.

For more detail, please take a look at pages 55-56 in the PowerPC 405GP Embedded Processor Datasheet.

http://www-3.ibm.com/chips/techlib/techlib.nsf/techdocs/852569B20050FF77852569980055CE9B
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IBM
*** Pin Error ***
DI1 should be E24
RI should be C25

IBM
405GP Rev A-C requires a 6ns delay, provided by U63, between GPI09 and header pin 3 (TRCCLK).

The current 405GP Rev D-E does not require this delay.  The delay was only necessary for early versions of the part.

IBM
The schematic TRST_N wiring assumes JTAG debugger is being used.  The logical AND causes the JTAG state machine in the 405GP to be reset at power-on or when commanded by the JTAG interface.

For correct operation of the 405GP this state machine must be reset at power-on.  If you pull TRST_N up in order to be able to use your debugger, but the debugger is not connected, then you must supply a power-on reset signal to TRST_N so that the JTAG boundary scan logic is properly reset.

The data sheet is correct if the JTAG interface will NOT be used for boundary scan or with a debug tool.  By holding TRST_N low, the boundary scan state machine stays in reset and the chip I/O functions normally.

Further information on the PowerPC Embedded Controller JTAG Reset Requirements can be found at:
http://www-3.ibm.com/chips/techlib/techlib.nsf/techdocs/610DC059E150279E87256B6F006335BE

IBM
All 405GP Evaluation Boards prior to the 405GP Rev E chip have a problem with the RISCWatch Mictor connector (Look at the number on your processor.  If it is IBM25PPC405GP-3xExxxxx, your Mictor connection will work).  Another way to tell if you have this problem is by starting RISCWatch with the Mictor connected to the 405GP Evaluation Board and the board power turned on.  If RISCWatch says the power is off, then connect to the Evaluation Board using the transition connector.  If RISCWatch now says the power is on, you have this problem.

To use the RISCWatch Mictor connection with one of the older evaluation boards, pin 12 of the mictor must be lifted from the board and connected to pin 6 of the 2x8 JTAG header.

If you are not comfortable with modifying the 405GP Evaluation Board, interface the probe to the evaluation board target as shown in the RISCWatch Installation Guide figure 2-2 on page 2-3.  The required transition board and cables are supplied with the RISCWatch probe.


L
Voo I

Vot (AVoo)
C1 i i Cc2
PLL voltage filter

L is a 2.2uH SMT inductor equivalent to MuRata LQH3C2R2M34
C1is a 0.1uF SMT monolithic ceramic cap with X7R dielectric or equivalent
C2is a 10uF SMT Tantalum capacitor



IBM


IBM
The PLL filter removes noise coupled on the power supply so the 405GP PLL has a clean power source.

The PLL filter on the schematic has a DC drop across the 10-ohm resistor which puts the supplied voltage dangerously close to the low limit of 2.3 volts at a nominally sourced 2.5 volts (datasheet current is 16 mA to 23 mAa).

IBM recommends replacing this PLL filter with the attached filter (double-click the push pin) to prevent a constant PLL voltage loss.

IBM
The PLL filter removes noise coupled on the power supply so the 405GP PLL has a clean power source.

The PLL filter on the schematic has a DC drop across the 10-ohm resistor which puts the supplied voltage dangerously close to the low limit of 2.3 volts at a nominally sourced 2.5 volts (datasheet current is 16 mA to 23 mAa).

IBM recommends replacing this PLL filter with the attached filter (double-click the push pin).
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IBM
Pin AF4 is a RESERVED pin.

M_CLK_IN was originally in the 405GP Rev A, but not carried over into further designs.

As per the 405GP data sheet, pin AF4 should be pulled to 0VDD or GND

IBM
The PLL is intended to provide zero-delay buffering for the SDRAM clocks.  By manipulating the trace lengths you can shift the SDRAM clock either forward or backward.  We used the PLL because IBIS simulation showed that it was necessary with the board lead length and the SDRAMs we planned to support.

If you use buffered SDRAM you may be able to get away with two loads on each of the clock outputs on the 405GP.  The key is that you will need to use the IBIS models to simulate the SDRAM interface on your card that takes into account the SDRAM you are using as well as lead lengths.  If you want to try to get to 133 MHz, it is very likely that you will need the PLL to provide zero delay buffering of the clocks.
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IBM
P_CS_N(5:4) are connected to the FPGA, but are not used.  They are connected in case you want to add some function in the FPGA that requires another chip select.

You can safely use P_CS_N(6:4) as external control signals and not impact anything else on 405GP Evaluation Board.


155910
717 "OI9071 "1ANTIBM ONIMUHd UOISIT IN3ONIN :d3N0dddy HOLATNNOS Tod Lo
LONTOM SN LS IT 0PI IHD 030005 LA NIN3 30 OL Saud 2T
OIdL3W UOISIT INIONIN tdINDISId -
E66T G5:9E:®¥T 82 1IN P8M and 66
T 2@ s107S Iod oIS 666666 M LONTIOM s3LTL 928" HIOTM 3061 NIW V158245 seaet st <O —coam = T 2126968
e B
&2 40 T 13345 EREEE — - — —— —— SIHONI &2 ° NBH1l S&8371 20Ty
"ON O3 | 3100 (036 | jwisiiesiete = = = — = = ., seant «w3st O —opgg——= VW1
T00ENGD (ON Lutd e === S= = 38 1GHS OND-02N Ol RO z T 2T.69€0
S eeLalEey T T T O5d HOLDINNOD WOHA caoy
HLION3T XoW :J1O0N >amat <oyt <LOCH N~ 1034 z VYV ° cTLB69€Q
X2 '8 arly
seaer @zt Lo VW19 2126960
28 gogy
ezt [HD> q 21.69€0
T1570IN
4 2T.E9ED
>T46 2406 <A3ST <S3ST <¥aST
T S3T0H HOMNOdHL O31871d-NON 8 o <2OST 23T <S3IPT <pOyT 2APT <TIET <SOET <BIF <£dv
o) o y 2TL69€0
20 2on @ 9>
Z9d_| NS+ NG+ [ 258 0908l >
1994 NG+ NS+ o8 g z T 2TL69€0
@99 "62r "03SNNN Ldo g954 ¥903d 739200 [ god 1do @38 "62( *13SNNN 2B pEea
6SY | O/INt+ Os/IN+ [ Bca ‘
2 8o | B0 T-0Y [ eca T & »ausT »vost rearT »vort =537 = VW9 2T.69€0
2 JSY | 2 0u aND [Z5H 28
® o dno € 09| ssa € o o1
& sev | p 09 =S (M & Yol s <BOST <¥DST <8arT <KOPT <>943T Aalzww_w_un_ z VVVTT * 2T.69€0
g vSu | 9~ 09 NE+ [ poa [ol. 2 B eBay
ESH | NE+ L~ 09 [ ecq Z ma c
7 Zovd B~ 3E/D 8-09[ zea G a st Ovast ouart orart oot Lo =gggs =2 NREEES = VW—@ 2TLE9E0
TSo | ONO ane N 2 '8 889y
25
] 6vg | 609 ONDS/NISSCU [ 6r! hd @ <LOrT <PEST <L0ST >EQET <>SOST <>2IST <>SAPT <>20rT <>9437 N dO1% z T b CTLBOED
8vg_| ONO B1_09 [ 8 [Z1} [Ni==N] M2 B TziM
1T Tyo | 1109 21-09[ir 2T
= S| el o L ONOS I $BAST GPIST GBIFT <POPT <ra4BT N—eATT = T > 21.69¢0
Sro S i '8
T 7ve | 51 09 773970 P%ra T V158945 coes
osast ozast osart ozt <D ggg o Sud AET era »g381 08T GYosT Guart Grort ogser Lo =ragT = - > =21,69€0
2vg ~ OND U438 M Ep NEEEES T 057 warT ©uarT OPEsT OLast >E '8 opuy
1dO OHS NE+
140 mmm INoas IS MW N NS >94pT <2EPT <BOFT <PDST <2OST ©sasT G2sT sart et auer LN —raaT = T 2T.69€0
6eg ~ NE+ X201 MEE! 1d0 N X001 AH_ <art M2 B Lovy
osgsT G2asT osart wart oot I =go 1S geu < dOLS aNo [~ae nEE+
se 204 12ste e eI ossor <art osart ovost et sauBt a8t (2051 <ssar1 25T <50t T HEE—— - -
oosst ozest osart «wort osse KT N—XTET o0 2t n29e - e e
1981 7 b OND 4081 PSg N AaoT 9487 <2@rT ©20rT OPDOST 20ST >93aT
&easT 25T GaarT worT et K Uzwuzaw[ PE! EINClE] __OND [~ e
3 EEI NE+ €~ 3d/0 MEE 2 SdN11Nd 0dB0HH3HLON I0d 03dIN03d
- o |- ST = S1”-ay L2770y [ zE LT
Pl =8 = BT TE! 81— 0Y NE+ [ TES
o oh Qa T Y| ONO 61_0Y [ oed 6T
~ 3 3 @z 6eu_| BC_0O8 Tc_0d [ eea T2
2 22 CECHR==C] ONS g2 @t [
N - OVERINGI VRN, L NE+ £C”0Y |~ Zei ET @2sToIN
% 2l - - EEL a3sar €734/0 M B
123738 Ss34aay o al ~N ~N e G2t e~ ad NE+ [ sa
NOT188A5T INOD N veu | OND Sg_ad [ ve = I ozmer aart opost GuasT S .
i g2 EC! Sc-auy LC” 0y [ ee iz <@ "P>NT3IE D Tans S3710H HONOHH1 d31Y1d-NON 8 T
[t} n - 82 zet 8z ay aNS [za
hd Teu | NE+ 62 08 ic 52 To=o1n <] €1 20 20
3 o2u_| BE"OY TETOY [ oz TE 2og | NSt NSt [25d |
T- 13501 679 "62L "03SM 679 | D3INH3IS3IAH o/INt |86 @ qu NS+ NS+ ) Tog
_HV 8TY | OND 03d Mg N To39 <erT >edeT a. Mo m @39 "TEL "a3ISNNM| 140 @9u| F903 #9408 | @eg 140 @98 "TEC "O3STNN
«guet LNL>—R=TTRS 21649 IND aND N9 s | 655 | O/IN+ )
ST~ 0/IN+ SD[S ST =Tog < <. Nl Corl ? 2 S50 | 0 QY s
<gzer [N N— 1S9 I0d STo L3533 ONS [T S <>235T s cw— ¢ e JSo |2 aog aNS [zcg
PTY 62F '03SMNN_ ¥ 1Y mmm&mwul 03NA3S3d [ »1a "sgr "a3snNn I SEBE ozt opost E E 359 wzmq m\mm S| € o™
ETY <@ TE>aYTI0d - - 7 EEE] 554 | © 39
a aNo [ =Ta * & 5 Tes ] o-aY NET pea ] el ®
_HV 1T Bgg "a3smNn 118 | 03NH3IS3IH CINSHd MTTa €so,~ NE+ L-OY[esa | Z @ c
e3y1 (NI TS 0IN BT9_| O/INTt O3Na3S3d [~ @14 *64r *a3snnn @ =0 B 390 8- 0JY [ zad H g a
B9 62L ‘03NN 6y | O3INH3IS3H TINSHd <Ba TSo | OND ~ -
>146 »L06 <23ST <G3IST <(POST <2AST <L3rT 89 NS+ OLINI <88 S _ ONO [ msa T
&HT whrt SHpt T3et COet oo <ty <LO0} s Ju%d DINI FINT P7a 5 <ZOST <pOST <S3ST L3ST 205 >16 G 570 | 6 09 OND/NIZSW [ Brg | * {100 «wawr wast east >ener
@ "9>08T 5 55 BINT Ao+ om - [TN0> <car ‘7835 EHET <TIET <Z@p1 <2HpT <SHPT <L3p1 Srg ] OND I -1 N3ZIW
) Su | NG+ NG+["ea Se <@ 9OOHT T 2vo | 1109 T 09 irg & T
and vo_| I0L 001 [ va ‘621 "a3SHNN ToLd €T Syo | ET0Y ONO[Tora ¥
=lin docs o G e
=) =] T B ST ) g T
T z i) To LS8 NneT-MTa WT g oeast oeast Geart Ggaat I g5d4 qu gd9d NE+ www W
NI 'S - 2 |- IBI034S T I0d g2y 7486 N&O aNs He3s Para | RS @ <>348T OPAPT  <2GPT <>PEST <>205T
S 1486 P a® il 1do Tro| OdS NE+ Trg | @ < 8rT <POPT <PDOST <BAST
@ N V I9103dS-10d NZTN 1do 2ro | INOOS aH3d p<era | NE==E=] <84BT AH
o x = 627 aD 6EU~ NET HOO1 MBEd } 1do N >D0 1 Lart
e e+ o0 AZT+ nZT- 00N AEE+ <>SOST <O>EDST >EDPT  LErT <>948T N-—dO1GS mmqo dols OND [~ Beg
v n O— =5 aND “Fenad Orea i NBRESRES IED ©>a4a1 <warl Opopl OPOST Geast
03180ddNS 1ON ST 991l IDd oeast OzasT wort ©eort gt <IN ITaT 5699 A0S NE+ [~ oea | D
o= e AQuT Oesa—% NIt TE > 9487 <L8rT OvpT OPOST 20ST a8l
—® I8N YUH3INGD 404 1ON >948T ©>sast ©eosT wort veort ©guet I =gNga] 2550 IS4 NS [pea @
0 ﬂ - - EE! NE+ c 3Jg/0MMeeg | 2
[ - 7R3 -3 ot Seu | 9109 2T a8 [eeg T
- SN HFOJ@ Hoﬁ_ ] I} 8T Teg | 8T1- 09 NE+[Tea | P
I NEE+ 1Y 2892412 123738 sS3+Haa-8 a o P 2y | OND 6108 [ Bes =1} p @ 28T OPOPT <>¥OST <>238T
u ul i NOT 185N9T 3N0D A = L ] Te-0Y [ eed e @ r>NTISTO
[l IN IN = seY_| cc au” aND [sea Y
. 2892 4T »eaar <O} = T voR[uR Teg | AE+ cZ 0S|~ sea | €2
aneT ] 3s01 718317 10d 2 & e B Szg_| 13SdT e 3g/5 P8z 1 3 FEoTA <L w1
‘ _ ‘ N 31971NdOd™ LON~0a w 3 ~ IN IN Ve et e ag NE+ [ Seg |
3187Nd0d™ LON~00 =z T I N N N Rip == you | OND Sz_0-[pea | o2
»TS89.5 ") nw ~N ~N 52 e Sc_av J2 09 eea L I .
S 283,4TL o N o & g2y | 82 a8 aND [ceg @ B B £ 0
eacH a. M ag. ™ @ M R ® <80@7 <9087 o 8] e Te NE+ 6c_a”[71ea | b2 O3y 18317 I10d :0S” ST
T z N suQ | sNg | sobLl INDT1GILTIDd 0S8 SI N-@LND o oo | BE Y TE a9 wes | 16
nt'e 31971NdOd™ LON~ 0O 5 T b b —Qw — QOn o c hd @~ 13sa1 6710 "TEL *a35N, 619" | O3NAd3S3d O/INt [RBTd | ™ >888T
»7589.5 2 goT e@oT e@oT £ Sro OND 035 Oera—¢ 5535 SR e
9 ==Y ) a a a S e 2100 IND NS [2ta @ Jol s | s
887y O N N STHET 146 ° 919~ O/INt+ H1O[e1a & [3]s) Qu L |
neer >pOpT dEapT _ °8d6 >SeS9 <0236 <&de <Inc} = T seC) 1353 aNO [T57d <2357 [SsfS can c
z T hd —{ 110> Szoit 13839716317 10d 05 SI N—D0~ 1353 @ pTY TEC ‘OBSND_p1o | AINTISTS A3INIISIA [~ »Ta " Tgr "gISONT T eI ovort Ovost a u
@ Teorn 2992412 299247 £To | AND <@ TE>a9710d N N
283247 3197Nd0d~ LON~0a [y ]
E6TH (I TTY TEL "OgsNn 118~ | 03NG3S3
931 N-1Sd_1od z T oro_| O/ INT ‘a3siNn
nte ST BT e <ot <ot st T GAET 45 Amwwa_i_ ° N i A=
158925 =) =
s g DINT g
oo MO LM Tod LT0MG Mo <@ 9>0a1 2 \@mm oiNE _|_ 0O cor ‘B35 EHEF TET Gt @07 olsT ozt
22N 1S5'BSE 15'BSY NOILYDO0T1 19 - Sg_| NSt S . <B4l
NOTIAd ONIZI&810d_dO0LD3INNOD v.(A T vo | 101 [ #8 "TE] ‘T3SNA ==Y Tano
HLIM v& ‘€2 ‘Te ‘B2f TIYLSNI TTon €9 | SWL NS [ea
2u~ NcT+ Mol [Kea T =
@ce " HLOIM 3Fo8dl NIW €°2°T ‘BS70In 310N T 2 Hao pistail NCT-NMTa wMﬁﬂwmm
I sevides 3 vz L ologes 1od AZIN
. SSLES o Y103dS-I0d
aC- I @20 HIOIM 3008l NIW Toen L Lo o oy 1% o
S3IHONI SZ° NoHL 5537 3197Ndod™ LON~ 00 z T I N S S N o 1 399SN 30Y4HIINT I10d ONPONYLS
[2] d3140ddNS LON SI 981r ID0d AIANOD OL INBIIW LON 399 SINITT JSIHL
38 TBHS ONS/D22N Ol BB9LATL > Neial w1 [ND— ONT1S3H1l WEI d04_03Nd3S3IH Jd-
i R T T T — 250Tn | 35N I9UNMIANTD S04 LON XXXX~ 1531 10d 03139801 5 1ONDIS :3LON
O5d HOL1D3INNOD WOH4 Dol g% | 0% | 8% | & 0 0
3157Nd0d™ LON~00 z T b or | Tobl torl SoNl © 2 2 ZHW 99 1Y 35N 04
HLION3T XOW 310N . Qu c @Qw c au c @ c - - BB9L4TL NIPHD ASIBO O/08 ID0d NI HOLD3INNOD BB9L4TL
2892412 a a a a IR ooen 10d 1691 3g 16nW @ 10716 .
e e o022 e 8 O VY, V<] o
= T * . * ° [0 ssov1 52301 >0 o @es g 2 M10™BI0d
[}
©89L4TL BSTOIN vrs Q- @FOJ@ Hoﬂ_ 988THES
Ssed 299 4Te 2BEd
e OHT™1S31710d 05T ST ey »eoet AOQ———7VWA\——
HDT1Sd1TI0d 23 — -
oeaet woer [N = T 315 1Ndod™ LoN~oa
N™3IM™d

2
3159INd0d™ LON~00



IBM
PCI JTAG is not supported because JTAG signals TDI, TDO, TMS, TCK, and TRST_N are not available on the PCI connector.

IBM
NOT FOR GENERAL USE refers to the fact that we created a means to rotate the connector in the board and thereby swap it from 3.3v operation to 5v operation.  The VIO_Sx signal resistors must be correctly populated to provide the voltage switching that is also required.  We simply wanted to warn other IBM library users that this implementation is not per PCI specs.  PCI does not permit a host to change from 3.3V to 5V (there are universal add-in cards, but not universal hosts) it's either one or the other.  

This also reflects down to the board where additional holes are drilled to permit the reversal.  The board holes actually overlap to accommodate the connector reversal.  Usually, you don't want overlapping holes in your connector footprint database.  We also went though one additional level of PCI spec corruption by wiring a host slot so that could be operated as an add-in "card edge" so we could test both host and target mode operation of 405GP with the same board.
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IBM
The expansion connector is a female BergStak 61082-202000.  You can get specific dimensions for this connector at:

http://12.30.8.43/fci/datasheet.asp?PN=61082202000&FAM=119

Note:  Due to clearance issues, the expansion card must hang off the front side of the evaluation card.  This necessitates removing the card from the chassis, again for clearance reasons.
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IBM
Remove the six 0 ohm resistors at grid coordinates A5 and B5 for
3.3v current measurements between the two pins of J34.

IBM
Remove the two 0 ohm resistors at grid coordinates C2 for 2.5v current measurements between the two pins of J35.
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IBM
G_DATA[31:0] is used twice to create M_DATA(63:0).  Why is M_DATA is routed to 64-bit SDRAM as two occurances of 32-bit data?

The 64 bit SDRAM has effectively a 32-bit data path when used with the 405GP which is a 32-bit processor.  The bank select signals determine which 32 bits are read from the SDRAM DIMM.  In other words, if you have a 64MB 64-bit SDRAM it is separated into two banks.  The 1st 32MB of address space is contained in one bank and the 2nd 32MB is in the other bank so that sequential addresses are contained within one bank.
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