clocks SDRAM
clocks
sdctl sequoia seduoia
1 sdctl 9
R U
P sheet 2, sdram and address and data buffers
sdctl .
sdctl sequoia . VIDEO TVOUT
CPUPAL cou sequoia sequoia
cpu e — sequoia s
. clocks
sequoia 5 vl 1 clocks W tv. W clocks
sequoia vl ClOCKS  fee—
romcard vl
romcard clocks clocks
. sheet 3, Video controller, VGA and LCD outputs )
sheet 1, CPU, PAL and 3.3V to 5V buffers isa isa sheet 4, TV output encoder and filter
CLOCKS
1 romcard
vl
. clocks
sequoia clocks —[r—
sheet 5, clock generation and ROM card interface
SEQUOIA PCIUMI
vl vl
clocks ’ sequoia 5
e clocks sequoia sequoia
clocks
. . clocks
sheet 6, SEQUOIA core logic, boot rom and IDE interface
. . sheet 7, PCI bridge, UMI1 and UMIO
isa isa
isa
AUDIO serlt SERIAL
SUPERIO serlt t serlt
serlshdn
serlshdn serlshdn
ser2t
; ser2t ! ser2t
. isa clocks
clocks isa clocks — clocks
o= clocks . ir .
vBat r r
. L sheet 8, super I/O, keyboard/mouse and parallel ports . . .
sheet 10, audio (mike in, headphone out) and gameport . sequoia _ sheet 9, RS232 interface and IR interface
sequoia 1 sequoia
POWER vBat
o vBat
sequoia.pBat Ether Sheets 13 to 16 show the bypass capacitors and
pBat ) )
. . are included as required by the other sheets
sequoia.rcrst isa .
rcRst isa
vl
Makes p5000*, p3300* and p2000* . vl
sequoia.pwrgood 5 — .
pwrgood sequoia . Title: NC Reference Design
sequoia -
Sheet 12, power supply and backup batte sheet 11, Ethernet By: Mark Hayter Eﬂﬂﬂuau
P PRy p battery ' $Date: 1997/04/30 09:20:59 $
R Revision: 1.1 Systems Research Center
CS $Revisio 9% Palo Alto, CA

Version: Rev 4




u0:

SALTU
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g 49 It di nnelk —12e N7 be driven past maximum Vih
gnd* 22 |ick 3V3 world et cpu.d[0..7] [0.7]
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Note: LVCO4 is ok with 5V inputs clocks.vicopy g el k486 ads ~ads ~brdyi124K7
ul: brdy ~brdy m cpu.af2..9 a1 b1 1 [2..9]
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pc[4] configured as gpes3 used to cpu.a[26] s lga17  b17 12 [26]
clear FIQ
cpu.~be a2l b2l vl.~be
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— pwr Bypass (sheet 16) abe 24 ldir2 oe2ly2s

10 pairs of 0.1uF and 0.001uF

pS5000* o (24:33R ~sysAen
¢ clocks.clk14mb —r |
14.31818MHz 14 Jo=—2 MG Note: 2 pairs used sheet 6
asC b2:

P5000* Note: dir ishigh for a->b

* —_— h 1
PSO00"  «  liec out S p5000* . 1 n ‘,3/3\13\1'? clocks.clk14m pwr Bypass (sheet 16)
gnd* oe . " 10 pairs of 0.1uF and 0.001uF Title: cpu/pal [10f16

: gnd By: Mark Hayter Eﬂﬂﬂnau
$Date: 1997/05/16 23:22:15 $

R Revision: 1. Systems Research Center
CS $Revision: 1.36 $ Palo Alto, CA

Version: Rev 4




Note: the slightly perverse assignment of the 32 data bits to the 64 sdram bits
results from the way CS0 and CS2 are connected on the module
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cpu.a[18] s b1 zb . m8 ig\a,g;@ [8] LSEDI‘IVM_

u o " [16..31] 0l by cpu.d[16..31]
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Note: This connector has the same pinout
asthe C&T development kit connector

Note: The LCD section is for experimentation. tcheon
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—=—a—qqdata casl b pe W\&W Qcasal cgndl to+5VonVGApwr  ——————————PW
cashp / m2__150 jcasah i
. i40:
adra adr velp1s Weaa i5:3 _ m 157 Juea hsync |—ss tv.h 000 hsout 4 hsync
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' L bvccO
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3300 pVideo* gnd-
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that the core only berun at 3.3V. Thisisa _ _ et
change from earlier revs, there s at least ::ISG,O.lu;:IEﬂ,0.1u;:l58,0.001uF p5000*
imi x| o o o — pwr sheet 16,
or:_e r:(roblaje:ﬂ (p;b:blylnmng) sorev4has _gnd P Bypass ) Title: Video [3of16
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:0.1uF
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[ gin  cnps A {1 70000 O ) rea
:0.1uF
-b Cﬁ e 8 bin
LIS
h . r2:75R . €2:220uF i2: out
” 16 Jlhsync |umajl—1 w A ilims c W\ b
0 15__fvsync
DIN4
sequoia.pc[3] 5 encd
" 13:75R cCﬁZOuF i3:
*4 p5000° 12 |select crmal—e__ v A o cc 000\
NTSC _p5000* +lstnd " Wew "
clocks.clk14m fin
p5000* 11 ldpos apos |+ p5000*
4: 0. 0. g
_‘c 10uF __05 0.1uF -_cs 0.1uF _‘c7 10uF
--CvaA --Cv --Cv --CvaA
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Note: think about rom data bus when roms not active

u7:33.333MHz

s{BArt doesit need tie offs, or for the PAL to keep it active? =C
vl.data[0..7] Lja1 b1 o [0..7] p5000* o lvee out c33 i17133'? clocks.clk33m
18] 8] 1 oe
vl.data[8..15] Lja2 b2 B [8..15] gnd* 2 gnd
] ] us:
7TAFCT38BYIST
1 Idirl oelpp-8 3V par t Note: Clock ordering set for rev.4 layout
romcard.~oe; 22 lgir2 oe2ln2s romcard.~cs
p3300~ g lvccan lock| 1o NC*
2: nc*
IUAH.,ILb 25 \ qopf—26 T
s{BArt s If 14:24R clocks.sdramA[1]
i - - i5:24R clocks.sdramA|[0]
vl.data[16..23] Lja1 b1 o [16..23] | i10uF | 201uF | is0.1uF q0 14 [ by [0]
0] 0] ana Tom T To 6:24R clocks.sdramB[0]
vl.data[24..31 24..31] 2 gndan "
#”—4[3512 [‘3512 = L 1 p3300* 12 lfregsel ql 16 a WF; clocks.sdramB[1]
_P3300" 1 piien 624
1 fdirl oeljp4 3300 ] P B2R clocks.sdramA[2]
romeard.~oe 24 1dir2 oe2|p-25 " oenr st 19:24R lock
gnd 6 ref sel q2 51 a2 by clocks.sdramA|[3]
lock . i10:24R clocks.sdramBJ[2]
I4u|§(:.,| 16244 S teare . ':yncO 11 24!;
gnd* 11 a3 111 clocks.sdramB[3]
5B ————3 Jsyncl a3 2 A
Recomended bypass caps: one per digital vcc i12:36R clocks.nmclk
[2..5] 0 e [ [2..5] p3300* o
a yl i13:30R locks.
[6..9] ) T4 ROvEonn q4 28 a4 A clocks.dbus
[10.13] 0 6.9] _| 2LO.0UF| 220.4F| 23010F) i240.1uF ]
[14..17] . LAi [yAIZ = [ombata LL_qdata To To To To a5 o2 s L%;\f\iR clocks.cpumclk
.. O 0
[o..31] gnd*
4 0 [10..13] 15:51R
+ oo [yj’ romAdr 0 agr s |feedback qd2pl 2 ck33 Fy b clocks.vicopy
< [2..25]
|48 ooe2 ya4p—0 [14.17] romcard.~cs i27:51R
vl.adr 2 4 . 29 Qjce "
e ——=25-Qoe3 romcard.~oe s oloe
Gndm | 2 oes ~romwe 0 Jwr ckib
4:
u/4|—u 827 romcard.wp s |wp
FCT827 _
5V part _Vvi-reset a1 o eset us:
TARCT 74
ACT74
[18..25] A Y Dl [18..25] 250K 25000*
) 18] MG _pS000*  , 4ro qo}—s N
romcard.~we 10 |ag v8 15 p5000* S0
sequoia.sda 11 |ag vo 14 sequoia.smart[3] ) 40 qbo o= clk7m
Note: Thisisarev 3 change sequoia.pBat clocks.clkl4mb cpo
1 oel it was to gpiob[ 0], but that was
i26:47R
gnd* 13 _~oe2 needed for the smart card detect C4069 p5000* 2 r1 q1l—e cc ! " clocks.forcpu
vee 19:150F i20:32.768KHz p5000* s1
i19:15p ——Q ’
a1 2 ” o 2 i1 gpipe o ‘15»“7'? clocks.clk3m
- TAL | = cpl
e Note: these are the 1SA clock
| . {>04 i18:1M divided by 4, ie 3.5795MHz ish
5 6 clocks.clk32k
Note: 7 bypass pairs this sheet, 3 for sheet 7. {>C
5000*
PO pwr Bypass (sheet 16) gnd* o 8
10 pairs of 0.1uF and 0.001uF
gnd* 1 10 Nnct
Title: Clocks [ 5016
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PT8GCTG8AZ
—_——— Seuam The sequoia burst bus needs pullups on the control lines
.adr[2..27] 0 lqadr if the power-down feature is used the bd data lines also need pullups
.adr[31] 12| 2o p?)
dramne M
121 mala bads i23:10K p5000* 5000*
:‘;‘:j’: "Bg: 120 maob " = owr Sqbypass  (sheet 13)
mal —tee .
e - ma bdey i24:10K P5000% 9x0.1uF, 5x1uF, 4x10uF for Sequoia
B 2L gt _l.\_—z nc* = plus 3x0.1uF for IDE buffers
K ehjpe2e NS
- 122 0qbr dy
p5000* |1:10Kh 0152 deache
.dnc 158 Ladnc ca3al12z NS
. "
~eads 161 eads ca3bl s N
N s dflush [1] 25100K  p5000*
_P5000* ¥ '2/\:10/\2—0h st_150 yhi tm cwe K p5000* (G o pioras:
_hida 163 |pl da sr K 5V ATt Note: Bypass caps (0.1uF and 0.001uF each) for
Nt w0 ken t agdo address buffer and bootROM from sheet 1
) _PS000* BRX =2 140 i ock tagd? gnd* 251 5 i yipl 28]
.mnio — 159 Lami o t agwe vl.adr (6.9 1 f% 4 us:
sequoia.nmi 113 |nni css3 <7 o] [10..13] [, [14 v2 L [6.9] AMEIFUAU
~rdy 156 g dy [14.17) ;| {4 018
sequoia.smi 1 ogsm ¢32Ki n sz clocks.clk32k 016: (4] 3 ., [10.13] [0.18] 11 ladr
p5000* j5:10K sequoia.pc[4] . A B sequoia.smart[0..3] [yA] (0. 18] BootROM: Pin out ok for rom/eprom/flash
= Qsni act gpi o [1] 29:4K7 nd* ——L—Qloel d[0..7]
.sreset 2 lsreset R 6b 0 sequoia.gpiob ,_/\/\/\,m—g . ) sl o [04.17] sd0.7] dat a 128Kkx8, 256kx8, 512kx8
nc* st ool k fo..31 B Sequoia.pc p12: _L;ooe [yA] 107 ol o4 ~memr +5V flash may be programmed in system
L LIS . s 9 o= )
.wnr 157 V\Zr [osp‘%[ ch i30: @ saEn e 0e3 sa +12V flash may need adr[ 18] disconnected
ne* 151 obrwt b [1] ——————=2-(Qloe4 wely s ~memw and the pin tied to p5000* (its Vipp)
vib vl.adr[18] i38:0R [18]
clocks.clk33m s lcikin acour 9 gnd* _P5000" MG
koL p — u2: Note: only loads on adr 18 are ROM and UMIO isa
167 {cpucl kol noteinverted wrt others! PT86C7 I8AZ r—
clocks.sequref :47R isa.i 34:4K7 SEQUOI A2
s: uoia.pwrgodd eisopucl ko ira8 o lSa-liq[B] M“‘ %Hu 17
seguoia.fcrsiJ s 25— purgood kbes - " ) aen s aen herzadi
. 56 frcrst Kbr st <4 sequoia.umics bal e |12 .bale
- - .sa[0) 0
isa.reset 4 1rstcpu mast er [o-se 1S&~master dack jo-LL ~dack[0..3] sa{l} 2a0 yo L H Thecon
- Z . 4 |
~reset 6 rstdrv I oncs ose romCs dt%ack oL ~dack[5..7] o al ylpy 16 > . .
" & lspndrst Uy L .drg[0..3] . s la2 y2 1 2] |idea pp |agr i ochrdy o 27 -ochrdy
P bads -2t bads 114 Jgbad oL drg[5..7] JdeCsl0l s lag yaplaz [0 _ohes e
-Obads rq — ~ideCs[1 1 [o..1] ] i
3 lycccorel bd L bd 1 lgbd i Benk oz .~iochk bale 1 g yapo [ idleale irql—a -"9[14]16
o - . 13 s bal ; o-zz__-~iocs
Sequoia.pBat 148 lycccore2 Bael po-22 bdev 143 Y qbael i ochrdy 118 .|9chrdy ~iow 15 92 yz ; ~idew 2 ba el Tocsl6 -
beliluF | be2:0.1uF | be3:0.1uF bser |82 bsor 4 bser iocs16 o2 '~!OCSIG ~ior 17 y ~ider q o ~ideres
d*:ﬁm T - . fsixclk py—g0 fsixclk 1s_|f sixcl k ior oot Wiz ~ior - a7 y7 25 dfi or reset ot
v v % - ~i
el pS000 122 gfbi nt owgpse s KRR __tiow Mgl
irqll— [rq[1] 19-092 il [doatgl
.;btrdy 111 ofbr dy irq i .irq[3..12]
data 1 3.1 .irq[14..15] X
. - qd ir L 7
p5000*  i35:4K7 sequoia.~ferr 166 off éor r:l] n[ﬁgt 1e5 o116 .~master 14[3;%4:’
Seeregister 1 ja- e * i36:100K . Z
egi O0H of Sequoia-1 PS000*  [55:4K7 iy p5000 M, g 159 §hi t m mencs16 (o1t .~memcs16 sd[8.15] . L B.as
mada i6:100K gnd* 160/176 package hida 161 hl da ment <po-ts s KAXR memr [aﬂl [E? vl.~reset i47:33R
o .hold 162_|hol d memw o224 s KRR ~memw —— 1909 : -
1] i7:100K * ™ _ L~ -
ma[1] I’\/\/\:m gnd not DLC processor o nc* 165 i gnne refresh qoiotz1 ~refresh L —dir
maf2] WK gnd* reserved sequoia.intr 163 |intr sa0 108 -sa[0] -
o ~Ignto 4 _sa[1] : ideData
ma[3] i9:100K 5000* - Q! gnt 0 sal 1o ~ -sd '4::(215,43 Note: This IDE interface uses
ag0n p BD delay ~Ireq0 s direqo sbhe o0 ~sbhe he ISA d pins directl
" i the command pins di
mal4] 110:100K gnd*  other CPU type oo L—|| ocal sd pr—u 5 0. a0 pop—e 19 thereforeifTURBg n-odlr?aysed
MG ~Irdy a Ji%d Wrhr s u KRRR .~smemr [1] 1 b1 2 1] nodelsu
ma[5] i11:100K gnd* reserved sequoia.nmi ) A —smemw 2 a > (EIDE) other 1SA peripherals may
S 44 .

MG —dy 160 {nni smemw o4 sk % - [3} 4 lqa2  b2py1o {3} get confused. This should be tested
mal6] ',%/2\'/1\10K P5000* bads bdev delay 120> 1 dy syscl k 122 s KRXX 't 7 = a3 b3p—1& 7 and the restriction of only standard
13100 ; tof—8s AC 6 a4 b4 10 (4 )
13:100K i G 37:2 IDE modes may be imposed.

ma[7] ',v\/\’m gnd* misc config gnd* I'\/\/\?: se 140 |det ur bo Zws (0120 -~Zws [5] 7 a5 b5 1 [5] v belmpo
mal8] 114:100K ond*  miscconfig[2.0] = reva reset 19 yrstdrv (61 8 a6 benl_12_ (6]
MG sequoia.smart[4..7] 0 Ligpio i ded7 135 ided7 a7 b7 L [
ma[9] L3:200K p5000* misc confi clocks.clk14m i
MG 9 - 137_find4nflz i debuf en [p1zs  ~ideBufEn 19 Hg
maf[10] 116:100K gnd* reserved } i decs |0 ~ideCs isa.~ior 1 dir
M R2:22R so_157 |cpucl K t U 0o 126 nc*
maf11] i17:400K gnd* internal RTC . : 52:33R SpiTP
A 150:33R clocks.vibusl £ y s -
maoh i’%?\:/l\z(m gnd* clkol i51'33|; clocks.vlbus2 saen - S:En WT‘K p50:§;04 S oo ek g Pl e
g y : w s - -
" Sp_kr L 153:1K i54:0.01UF TWOPIN " Title: Sequoia [60f16
xddi r =. By: Mark Hayter Eﬂﬂﬂnau
$Date: 1997/05/16 00:47:47 $
ana RCS $Revision: 1.37 $ g\/a‘%emfoR?:e’ ch Center
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Configiuration links

p5000* i73:4K7 pci.~gnt[0] pclk synchronous
p5000* m7 pei.~gnt[1] Select IRQ14,15 not reg/gnt2
p5000* ‘,%/B\i;‘\'f pei.~gnt[3] Select blast not hiaddr
ul:
VT82C505
VL -- PC COMPC |
vl
Note: only use of these adr bits p5000*
169:4k7 adr[28] _clocks.vibusl 449 e pcl k |—s1clocks.vibus ~frame __ 1502K7 .ad L—lqad
" .~ads 1 dgads frame po—< ~frame - MAer ~inta 1ol b
70:4k7 adf2e]  f—TMC 2 ganio ad ad ~inth 117 0qi nt b
wnr [0..31 ~che ~intc
= Oqwr ci)ép — ~irdy i51:2K7 — 2L 0xqintc
gnd* L dnc .+ Qade 1% ) pioeeirdY ~trdy 522K intd 8oqintd
3 ~be L ibe trdy o3z ~trdy '~stop Y e ~gnt[0] 118 ygnt Note: idsel comes fromad[17]. Don't care abput loading since there
Note: pullups for unpopulated bridge .adr o :]Ec'a 3] st op plo-242 .~stop deveel 408 .~req[0] 218 freq isonly one UMI slot. Additional PCI devices could use ad[18..31]
P5000* i1:4K7 ~local2] .data o qbzd 31] devsel oot ~devsel - ’\7\’;\»:“‘ .~cbe LL_OKcbe but then loading might become an issue.
MV | clocallZ] s 1 v par 1 PAF ~perr 55:2K7 clocks.vlbus1 o of%® This selection makes the UMI slot be PCI config device 6
~rd 105 138 ~perr - ~frame
kil rdy perr ~serr 56:2K/ 2igf rame Note: Only confi | i i
: _ rd — . — 1 y config type O cycles supported by VIA chip, so no bridges on the UMI
Note: Ireq0 pullup for PCLK=CCLK ~:DZOOr1 1 rdyrtn serr vl.l bEff ook %9 ~irdy 22 i r dy
p5000* m ~Ireq0 '~Ireq0 204 | devi | ock po—12L -~rf;;[0] ~reqo] 582K/ -:Ifiecvksel 222 qdevsel
~Ignto 1w reqo redo o '~req[1] ~reqll]  S92K7 - 5000% 168:2K7 2-0! ock
“blast g onti real o — ol creld] IR = %sz\ﬁ"} o—2msdone
: 148 bl ast gnt 0 pjo—ue =9 a p5000 A 2 2 ofsho
~brdy ~gnt[1] par "
resel br dy gnt 1 po-it ~real3] ~inta 61:2K7 - 24 _qpar
| TTeset imreset e n?[3] inb Y\ vl.~reset 25 ofrst
> i3:4K7 gnt 3pp-120 79 ~intc 63:2K7 -ad[17] 225 _lj dsel
p5000 e w101 Juback intajpce -~inta Zind AN —trdy 2% ot rdy
nc* 136 Jeads i ntblyee__-intb ’\/\}\m .~stop 228 st op
i nt ¢ hs ~intc -~perr 21_o\qperr
isa.~iochk 7 . . ~intd ~serr
—_— 9 Oqiochk intdpt& ——— 21 0xqserr
[5] 143 i 5 .
[9..11] Lra o
. . .- Inl i
sairg__ i1
ne* g i 1414 These are two holes for standoffs to fix the umi
151 e Lhirqis cards. Basically 0.153 hole with min .180 clearance
OMTSA ] nc* oLl
Note: 3 pairs of bypass caps from sheet 5 Hol e153
.sa 0 a mat2:
vl.adr[19..25] O [OREL nc* Hol e153
p5000* K/Z\%j sequoia.umics 211 (@
isa ‘ -aen 12 laen
.bale 12 |pal e
.reset 22 | eset
gnd* mx irqr1] .~dack[3] 13_dacka
0 0 ~dack[6]
gnd* i5:10K .drg[1] gnd* i23:100K irq[4] d 2gdacke
AAe: AN : -drg 3] 4 _{qdrga
gnd* i6:10K drq[2] gnd* i24:100K irq[s] .drq[5] 114 Ladr gb
M Mg dr
- .drg[6]
gnd* i7:10K .drq[3] gnd* i25:100K .irq[6] ~iochk i:A .dr gc
’;/I{)\:, AN 36: fochrdy -OKli ochk Note: umics may be useful for upper address bit decoding
% N 3 i - i
gnd v .drg[s] gnd* R5300 .irg[7] R8xX10K E—r He—p>iochrdy | Note: addresslines 19..25 are not used on internal
g * - 215 i ocs16 i i i
gna m drle] gnd* W\TK (9] _pS000* | .5d[0..7] ior . giqor |fsa no:] b{,lr:ﬁ networking chips, so they come unbuffered
0 0 - romthevl bus
gnd* 110:10K drq[7] gnd* 28:100K irg[10] Zlow 216 ofj ow
M= NMN\s i
a 37: tc 17 lte
gnd* W\TK Lirq[11] R8x10Ka -clk 17|l k
p5000* ‘,%/1\1/1&K ~ior gnd* W\TK irq[12] _PS000" iy out -Sd[6..15] IS ALO>ZWs
= w ~memr 18
. - . ) Qgent
p5000* ‘,%;\}&'f ~iow gnd* WK .irg[14] ~memw 218 Jrrenmw
p5000* ‘,%/-"‘\1/1&'( .~memr gnd* W\TK .irg[15] -MEMCs16 L2 OKInencs 16
w w ~refresh 19 ref resh
p5000* ‘,%;'\1/1\‘1'( ~memw ~sbhe 2190 bh
" p5000* i40:330R ~refresh ~smemr qebhe
AN\ 20_Qysmeny
P5000* 41:330R ~iocs16 .~smemw 220 Jsmermw
o = “—pizd
pS000t ekt ~iochk pS000"  AARS TZWS rg[10) a2 |f% g : . .
W p5000 43:330R _master irg[11] 12a_|irgb Title: Pci and Umis | 7 of 16
p5000; M .iochrdy M .irg[12] 126 lqirqe By: Mark Hayter Eﬂﬂﬂnau
p5000* ‘,‘\';'\»;\?f“ .~memcs16 .~master 18 st er $Date: 1997/05/13 18:11:02 $
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p5000*

$Date: 1997/04/30 09:20:59 $

115:4K7 116:4K7
Note: National recommend six 0.1uF bypass caps Filter
~mdata ~md
ut: 000
P8 /7307
Note: Internal 30k pulldown isa ol e
— sa[0.15) | mat 08 Cover
serlt.out .aen 0..15] ~mclk ~mc
—_— FDC,KBC,RTC inactive 07 en el k g0 000 s
SA0.7 1 Lidata Kbdat [}—to2 o
ser2t.dtr No X bus .~dack[0..3] b kbel k gt and 12
.drg[0. 3] 'l plagj—we NS s i3
seratrts k10K p5000* Jdochrdy 5, %chr dy p16 gtz nc* L4
" Clock source 32.768kHz .irg[1] 36 irql p17 o8 nc* p5000* " 3 15
ser2tout  i2:10K p5000* .irq[3..12] |, L Sirg p20 00 nc* e
i sequoia.~ 3.2 " i17:4K7 118:4K7
quoia.~ferr 48 {rdfa p21 110 nc er
serlt.dtr .irg[15] 49 irqls ir Upp
X .reset st lor i rrx2ido |_re__d0 a " ul
seritrts 310K p5000% PP Motherboard, config @O15Ch ~ior rd irrxtlse i N1z fu2
_ I L S| ~kdata gnd* 15 |y3
tc s e rix gs
ir.irsl2 14:10K p5000* not NSC test ~iow s e irslOid2 |_ss -2 4 fu4
o ~ZWS . . .id1 e
| T o oqzws irslii :il o2 Nt s |ug
irsl2p—zm ~kclock ~ke
e . |densel id3 o -id3 rm\
uo dir
nc* s |drateo gpi 020 157 serlshdn 135:10K p5000*
uodskcng ser2t "
" % Hhdsel cts2fpta OS5 |
" o i ndex ded2|pee -ded |
dsr2lp s dst | $5000" w [\ mgwr
000 dtr2jpee T | o W
5000* nc* : i
B pwr IObypass ~ (sheetl4) 40* rdata ri2pus m -
N e dstep rts2pos 1S | 110:1000pF
12x0.1uF nc* 9% At rko sin2l_z N 1
N e gwdata sout2| 1 -OUt T
Note: Six of these go to sheet 9 nc* 3_cfwgat e serlt
nc* 8 wp ctslpy s Cts gnd*
ded1jpwe -ded |
¢ 8 oesO dsrijpws OST |
et 0 gasest dtrijpass 4|
N 2 gses2 ritjps M| P5000*
JLH-@gpi ol resijps oS | oaks 130:680pF
_opio2 1y L Hhith2 sinlj—wz N PPORT A A ppack I}
"
LA n [ d sout 1| 1 -Out Paral | el i21:4K7 ppafd B30
i5:10K e Qjpor 110:33R m‘ e
* i15: 110:. 122::
PRO00" A= —5 gfring ackpus s WAL poack 1o Lo 2247 ppspr ‘
i N e switch  afd_dsrtb oo s2 Uy ppa 1 ok>afd i23:4K7 ppbusy “'32:580"':
vBat !'>‘| _— 5 64 |ybat astrb po-us - ppspr > sel ect pr W\nm 1
. s e lyech busy |11 s e ppbusy w1 oy vy pperr
PSO00" A= D “softies s yudo err p-ie PO 15 fery i25:4K7 ppinit
gnd* 19:10K gl . © a1 init poz ppinit 16 init M= .
" i39: clocks.clk32k dx gs: d i26: d )
sequoia.pwrgood ;Elg e 3 Bd = / WA - fata FANN = 7 ==csxsm
L LA I 1 107 pel s pppe 2| aper ks pppe
i slct |114 ppsict 13 ) M
u2:93C46hostid u3:93C86 1433R b sel ect i28:4K7 |
M crow re M crow re st b po-LL s A ppst L O>strobe Yy ppslct
EEPRUV EEPRUV 29:4K7 ppsth [ 34550
_ _ M 1
gpio1[0] 1 e gpiol[4] 1 e gnd*
gpfol[ll s do gpfol[ll < lqdo -
gpiol[2] 3 di gpiol[2] 3 di
gpiol[3] 2 cl k gpiol[3] 2 cl k
138:10K i37:10K
Note: hostid is pre-programmed with a Note: this 16kbit eepromis nonvolatile storage for the
= Digital UID for the network interface R firmware to keep settings, it is partitioned by Digital, NCI and FirmWorks Title: SuperlO [ 8of16
gnd* By: Mark Hayter Eﬂgﬂnau
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ul:
vip 5, ¢ 1p vp|_13
i1:°0.1uF"
vIm 44 eim
v2p s c2p
i2:0.1uF'
Tevem 46 c2m v 17 RS23
9pin D
serlt
gnd* ;  |iqj tio| 2 Nnc
Kelig 6 t 2 t20] 3 serlr.dtr 4 |dtr
.rts 20 |t3i t30]_t serlr.rts . rts
.out 21t 4j t 402 serlr.out t xd
gnd|s  gnd*
.in 8 rio riil_o serlr.in 2 rxd
cts 5 120 r2i|l_s serlr.cts s lets
ded 2 r30 r3i serlr.dcd 1 Idcd
ri 2 rdo ra4i serlr.ri 9 ri
.dsr 10 r50 r5i 1 serlr.dsr 6 ldsr
gnd* 24 Jden  shdn|_zs serlshdn
——-*=0
. . . p5000*
Smartcard interface uses Sequoia GPIO bits[0..7]
Smart[0..3] always inputs on reset, [4..7] may be parity 76
0 - high to power card 2-carddatain 0 0 data,clockolc T2907A
1 - high to reset card 3- card detect in (low if card) 0 1 3.579MHzclock, gpio data
4 - clock for card 1 0 gpioclock, gpiodata
5 - data for card 1 1 3.579MHzclock, uart
gnd* WK' sequoia.smart[0]
Note: Use 3.579 MHz clock (cpu core clock) here
Itisin therequired IMHz - 5SMHz range [l:;zf—lgé sequoia.smart[1] 3 {>04 lsmvcc
F153
_ond* s lipa
clocks.clk3m s lita yal © 5 6 LA SVRTPINS
sequoia.smart[4] i 2a \12:‘4Kh7'
i3a eajpt ~cardins W 1 S07816
o1 9 8 i13:'4K7" 1 clvee
gnd* 10 |job —oh smrst 3 c2rst
sequoia.smart[5] u li1p ypl e smclk 5 c3cl k
. nc*
|—12 i2b u c4rsvdl
ser2t.out 13 li3h ebjps gnd* 2 lc5gnd
"
. ne - =! c6vpp
sequoia.smart[6..7] o | smio 6 c7io
*
121 PSO00*_ 7ok smin Nt s lcarsvd2
KT sl ot
. . p5000* i14:4K7
. i9:0R ser2tin - gnd” 5 lcarddet1
smin 10 car ddet 2

sequoia.smart[2]

| Note: Thisisarev 3 change

sequoia.gpiob[0] WDR'
.

gpiob[ 0] is Wake0 and can trigger a FIQ
both on card insert and card removal

Note: Either the link wire
or board mounting LED may be used

13
s

i23330R’ *
p5000:
ACTO5 Ledink hi
— nd*
. o , Note: pc[5] and pc[6] can be
sequoia.pc(5 i24"330R
quoiapels] 2 —° A& programmed to flash leds
3 '3 BILED
sequoia.pc[6] 3 4 1
nd* i29:'5mm,yellow’ Note: Thesetwo leds are
'3 LED only populated on debug or
sequoia.pc[7] 5 {>Cs i W?R' ¥l development boards
i30:'5mm,green’
3 LED
sequoia.pc[8] o {>C“ s ilg/s\:'/s\::m' g
sequoia.pc[9] 1 10 sequoia.scl
Note: these are not really sequoia signals
but open collector versions at 3.3V
sequoia.gpiob[1] 1J>012 sequoia.sda they are used to make the 12C for SDRAM type detect

The IR from the Super10 supports IRDA and Consumer IR
Only 38kHz consumer IR is provided here
TX frequency is set by software, but receiver module is tuned

ir p5000*
.id0 i15:4K7'
Idlinks for CIR only, don’t do plug’ n’play stage 2
gnd*
p5000* i19:15K'
. " Other rx module options are TMFSBNN0
5000 B0 v 2fout | TFMS5380 ko nn = 30, 33, 36, 37, 38, 40, 56 asthe
Mg s )€ center frequency in kHz
vg
Sharpir optionsare ISLU60 rx module (38kHz2)
and GL560 or GL561 IRled. Note that packages differ!
i21:4.7uF
s
gnd*
p5000*
irl:
Z3 TSIP5201
irir Note: Nat Semi IR front end reference suggests
ir2: use of two IRLEDs.
'3 TSIP5201 . :
SR TSIP520 Note: TSSP4400 are similar with light output on side
irdr Alternatively put the IR LEDs in right angle mounts
ird ) .
This hole sits between the IR LEDs to allow a cable
A to be used to bezel mounted LEDs in place of pcb mounted ones
o
A I

gnd*

w

These holes are for supports for the smartcard reader
board is used

when a bare
nc*

= o]

mil:

Hol e125

Title: Serial /0 [9of 16
By: Mark Hayter
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Note: four 0.1uF bypass capacitors (as suggested by ESS) shown on sheet 11

AUdioGm
'ES888 or ES1887
Theaudio is designed to use either isa [ ES888 |
the ES888 or ES1887 codec — GanePor t
The main difference s that the 1887 includes reset s |reset msi |_se  mi iYizxk2 miout 15 Anidii
FM synth, it is also more expensive (about $3 more) ~ior 2 dfiorb mso|_ss MO %ﬁ moout 12 Inidio
The 1887 is also slightly more configurable ~iow i owb p5000* " s m
Software for the 888 should work with the 1887 -sa[0..11] o ladr - er\ P9 [ Apn pGame 1 lpwrl
tf fewli of set o d th _aen 0..11] i14:2K2 i16:2K2 i16:2K2 i17:2K2 RA i
apart froma few lines up code (and the Hen PTC 18:150pF pwr 2
lack of synth) -sd[0..7] 0 lgdatal T pwr 3
sd[8..15] I YO ~ ~ & &
[8..15] swa sa 2 wl
Note: Use xtal nc* % |xo swbl_3 sb 7 w2
hereif the clocks.clk14m ;| swcl_s0  SC 10 w3
clkl4misnot swdl_20 sd 14 wh
accurate enough -irq[9] n irqa 119:0.01uF 120:0.01uF i21:0.01uF 122:0.01uF
irq[5] N irgb = -=. = =
y . gnd* o o
.irg[7] 69 irqc ta ta g 23:2K2 x1 X1
.irg[10] 5 irqd tb . th %2 yl e |y
[irq[15] 61 irqe tc e 1€ E;\;\'ZZ X2 1 lx2
tog] I E—
.drg[0] & |drqa i27:1M 29:1M i311M 133:1M
.~dack[0] 6 |dackba 128:0.01uF 130:0.01uF 132:0.01uF 134:0.01UF
drg[1] 63 ldrgb R T R T R T R T gnd1
.~dack[1] 62 |dackbb gnd* 4 lgnd2
drg(3] &1 ldrgc fresbjgus NS
-~dack[3] 62 |dackbc frmstb 4)0%
.drg[5] so |drqd fs| 8o nc* Note: Sight difference between The frmsrb out from the 888 becomes fsr in on the 1887
.~dack[5] s0__|dackbd del k|81 nc* 888 and 1887 for the DSP serial The fsin on the 888 becomes fsx in on the 1887 15 pin
dr |_s2 nc* port. This arrangement should For using the port on both chips these would have to (2 row
p5000* % amode amode dx 2 nc* be fine for not using the port be linked in the 1887 case and not in the 888 case. female D
" gnd* 52 |pespki frsel a6 fmsel 33/5\1;1\':7 gnd* For never using leave unlinked and rely on the internal pulldowns over
' three
ne* 2 lvol dn med|_ee  NC" 3.5mm
nc* 20 lvol up melk| e nct j acks
ne 2 _Imite
gpo0| se nc*
nc* o ) -
Below this lineis the anal og power/ground domain gpoli_s2 Below this line s the anal og power/ground domain e Right Jack
- e 302_1rsig3
2: i36:0.1uF
5000% avce vref *
Note: Care with layout B 0 4 lvddal vref | _as ”C nc* a0 frswa M.ino
. ) " ] mike
Need single connection 3:10uF 4:0.10F sE0220F . f 1370220F  i31000pF miin _ inout
point for agnd to gnd = = 1} 0 2| jnel foutl ]| 1| o s Jisig3 P
agnd vt o i54:0.220F | Ven g e |liner en en Note: output amp is directly | sw3
IL,—’J— cinl 4 cil (not cap) coupled since vref/cmr
o022 aux] T is used as the reference agnd cond
i56:0.220F | er i3 38 foutr |_ss fr Spp2t T
Note: rev 4 change ”—,—E—auxr LLPS LIS avee Center Jack
tie off unused inputs o iB7:0.22uF . : i41:10uF i42:0.1uF
” i4_36 fdxo cinrf s CF = = N lrsig2
agnd i5|8:|0.22uF e ,JiLf dxi ot o nc*t 210 frswe gam
5.0 1uF He, pospko s N0 o fine
Mike input ison miin S mic 3 |nic aoutr |_4e B | cmr At 153300 Il 208 || si g2 output
" | Ll 143:330ul *
combo connector o o i
. aor i44:10K I sw2
on right of this page i6:7K5 w\i avee cmr s |enr - M aord N
= = i52:0.22uF I 145:8K6
20 lgnda aout| |4 “ - con®
o
aveem . SSM2135
| aol y\t/s\,/l\iK 47:8K6 Left Jack
o rsigl
i8:10uF i9:470F | i10:0.10F mk lamp i48:330uF _NC* w0 lrswi
T o T o T aold . ° chos Stereo
emr o lo 103 i sig1 headphone
nc* output
Had 10uF here i50:0.1uF s (R s
agnd T 101 lcont
Title: Audio fLo of 16
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p5000*

11:5mm,green 12:5mm,yellow
<73 LED 73 LED
= TSBY00
isa
-Sa il addr
vl.adr[19] s |Wg® I anl ed o lanled 15:680R Igrn
.sd 0 lodata i nkl ed Co-2 linkled rgm lyel
. {0151 bst at us Eo—bnc*
sequoia.pc[2] Jchi psel
reset 5 lreset testjoze NS
.aen 62 laen resl_9 res WQ gnd*
~memr 2 Jrem sleep otz nc* "
~memw 2 17 nc*
Qmenw csout o7 .
.~memcs16 4 qnents16 el cs M ﬁf‘%‘?%%ﬁre' The serial eepromis not populated on the DIGITAL reference design
~refresh s Jrefresh EEPRYV it is shown here for reference only (for example a
~ior s i or umi manufacturer may useit)
—low 82_(fi ow eecs s cs
~iocs16 OkD>i 0cs16 eedopls 0 do
-iochrdy 54 i ochr dy eedi s i | | di
-~sbhe s _O)sbhe eesk |4 sk clk
.irg[10] 2 glqi r g0 X197 X1
Arq11] $-0qiral X2 x2 X1:20MHz
.irg[12] 20 oqirg2
.irg[5] 3 _oqirq3 dop|—83  —— ne*
-drq[5] 15 qdnar g0 dom|—ssa NC* XTAL2
-drg[6] 13_oqdmar gl dipl—z N°"
.drg[7] 1 Gqdnar g2 diml_s ___NC* Xfnrt
~dack[5] 16 fdnacko ¢i p 2t nc* for 10BaseT RI45
.~dack[6] 1 dmack1 ci ml—sz nc* 12:100R for 10BaseT
~dack[7] 12_dmack2 g 11
rd o rdm N rom ri 16 m 6 rm
rdp oL rdc 2 roc
t dml_se__tum rdp 3 rop rip 14 p 3 rp
t dp |8z 13:24R3
" 1:1.4
c1:68pF .
tup = ‘gm s tim tomt tm -
4:24R3 = tic
N ) tdp s ltip top—2 tp 1 tp
€2:0.1uF ¢3:0.1uF ¢4:1000pF, 1KV ¢5:1000pF, 1KV
-:Cv -:Cv ::thv ::cvnv
gnd*

Four digital, three analog recomended by Crystal

One for serial eeprom, four for audio (sheet 10)

p5000*
— pwr IObypass

12x0.1uF

(sheet14)

R2, R3, and R4 are setup for 100 ohm twisted pair.

Other values are possible. See CS8900 data sheet, page 123.

Note: Changed these caps from10n to 1n

Title: Ethernet |11 of 16
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i26:

LT1086
p3300* )
vin vout
i20:'22uF dj i237121R’
Tous §
gnd* va2
i2471R5’
i21:22uF >
:-cvas
gnd*
i36:
LT1086
P5000* )
vin vout
L 130:22uF' dj i33/121R'
s
gnd* va3
i34100R"
|, 18L220F -
--cvas
i35'100R"
gnd*
TDEpWT
P5000* s
2 gndl
gnd* 3 gnd2
] p12000 « lp12
nc:

p2000*
¢110.1uF €1270.1uF ¢130.1uF’ €140.1uF ¢150.1uF’ ¢16:°0.1uF’
Tecv Tev Tecv Tev Tev Tev

gnd*

p2000*
c01:"1000pF c02:"1000pF c03:"1000pF" c04:'1000pF" c05:'1000pF" c06:'1000pF’

Tev Tev Tecv Tev Tecv Tev
gnd*
p5000*
151K
" T2907A
bl b2
i10:22K’
§ b0
o T3904 pBat
pwrgood
31K osavTo
— rcRst
in11ourl__g PLTP 420K a4 vBat —renst
Tow —o " -|- i7:BR2032/Keystone 1061 2P
TWOPIN > +
i5:0.1uF | i6r4700pF == Bat
. . TWOPIN
gnd*
Note: Battery is 3V Li coin cell BR2032
ina smt holder
Note: These are the mounting holes, with the two near the connectors grounded
they have a .220 diameter pad with a.125 fhs plated hole
ho: h3: hé:
nc* nc* nc*
Hol e125 Hol e125 Hol e125
nd* hi: h4: h7:

gl nc* nc*
Hol e125 Hol e125 | Hol e125 Title: Power |12 of 16
gnd h2: e+ h5: e+ | h8: By: Mark Hayter Eﬂgﬂnau
Hol e125 Hol e125 Hol e125 $Date: 1997/05/14 03:07:47 $
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Note: Sequoial gets 0.1uF + 1uF for each of the five power groups plus 1uF extra
Note: Sequoia2 gets 0.1uF + 10uF for each of the four power groups

pwr
¢110.1uF €1270.1uF ¢130.1uF’ ¢140.1uF ¢150.1uF’ ¢16:°0.1uF’ ¢170.1uF ¢180.1uF’
Tecv Tev Tecv Tev Tecv Tev Tecv Tev n
gnd*
pwr
c21’1uF €221uF’ €231uF c241uF €251uF’ €26"1uF’
= = = = = 3
o o o o o o
gnd*
pwr
c3110uF €32'10uF €33"10uF’ ¢34"10uF
——Cvad ——Cva4 ——Cvad ——Cvad
gnd*
Note: Three 0.1uF for the IDE buffers
pwr
c410.1uF c420.1uF’ c430.1uF’
Tecv Tev Tecv
gnd*

€19:0.1uF’

Cv

Title: Sequoia bypassllS of 16|
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pwr

C'22uF
Tcvas
gnd*
pwr
¢110.1uF €1270.1uF ¢130.1uF’ ¢140.1uF ¢150.1uF’ €16:°0.1uF
Tecv Tev Tecv Tev Tecv Tev
gnd*
pwr
¢170.1uF’ ¢180.1uF’ €19:0.1uF’ €20:°0.1uF’ €210.1uF’ €2270.1uF’
Tecv Tev [cv Tev [cv Tev
gnd*

Title: 1/0 bypass |14 of 16
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< —

C'22uF
Tcvas
gnd*
pwr
¢110.1uF €1270.1uF ¢130.1uF’ ¢140.1uF €150.1uF
Tecv Tev Tecv Tev Tecv
gnd*
pwr
c01:"1000pF c02:"1000pF c03:"1000pF" c04:'1000pF c05:'1000pF
Tecv Tev Tecv Tev Tecv
gnd*

Title: Bypass (5) |15 of 16
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pwr

C'22uF
Tcvas
gnd*
pwr
c110.1uF’ ¢12:0.1uF’ ¢130.1uF’ ¢14:0.1uF’ ¢150.1uF’ ¢16:'0.1uF’ ¢17:0.1uF’ ¢18:'0.1uF’ ¢19:°0.1uF’ €20:'0.1uF’
Tecv Tov Tev Teov Tev Tecv Tev Teov Tev Teov
gnd*
pwr
c01:'1000pF’ ¢02:'1000pF’ c03:"1000pF’ c04:'1000pF’ ¢05:'1000pF’ c06:'1000pF’ c07:'1000pF’ c08:"1000pF’ ¢09:'1000pF’ ¢10:'1000pF
Tecv Teov Tev Teov Tev Tecv Tev Teov Tev Teov
gnd*

Title: Bypass (10) | 16 of 16|
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