5 T 2 T 3 | 2

1

serial
proto5_sel# cardsel# TDI Swe /DJ—SW DPDT
CTS proto5_[39..0] Apcard[39..0] | Apex TDI
XD proto5_Vee Vee ! o3 Apex 1Dl
RXD ex JTAG bypass switch
RTS clk1 _50/'./04— A VP
pll - clk_in_proto5 clk2 Apex TDO
CLK_Apex CLK Apex0 serial port DATA[31..0] osc of APt
_ CLK_Apex_in gtEﬁﬁs:i CLK_ApexL sram A[19..1] reset# SW9 SW DPDT
! CLK_Apex2 protocard - 5V 26 rd O
CLK_Apex: [N ex3 AL/ALT7 AL/AL7 | CPLD TDI
CLK_Apex S Al16..2] protocard | 0=
+3.3V Y1 CLK_Apex: D[31..0] proto_sel# cardsel# H CPLD JTAG bypass swi t ch
CLK_0SCO proto[39..0] protol0[39..0 J—“—
vee ouT CLK_OSC_in  CLK_OSCO = WE; sram_WE_n CPLD TDO
CLK_0SC1| BE[3..0]# sram_BE[3..0]_n clkl of— ————
CLK_0ScC2) OE; OE_n clk_in_proto clk2
% NC GND CLK_OSC3 osc Swi10 SW BPDT
CLK_Osc4 sram0_CS# sram0_CS_n reset# |
33MHz sram1_CS# sraml_CS_n brotocard ! o3 PMC DI
il sram sdram2 I CPLD JTAG bypass switch
flash TDO 5 e ©
sdram_a[13..0] sdram_a[13..0] PMC TDO
flash_RDY/BSYAIK ok byte sdram_dq[63..0] sdram_dq[63..0] of— = 00
= Swi flash_BYTE; = flash_BYTE_n sdram_ba([1..0] sdram_ba([1..0]
T N user swo flash_OE# sdram_dqm(7..0] sdram_dqm([7..0]
s | User swil flash_R/W# flash_WE_n sdram_cas_n sdram_CAS_n
| e n User sw2 flash_CS# flash_CS_n sdram_ras_n sdram_RAS_n
== User_sw3 A[19.1] sdram_we_n sdram_WE_n
| e % User swa A[19..1] sdram_s0_n sdram_S0_n
= USer Sw5 sdram_s1_n sdram_S1_n
= = USer sw6 D[15..0] sdram_DNU sdram_DNU
[ e | = User Sw7 sdram_SDA sdram_SDA
’EIZI = sdram_SCL sdram_SCL
CLK 0SC3 Apex_reload# Apex_reload_n sdram_cke0 sdram_CKEO
SW DIP-8 —. clk_CPLD Apex_boot_sel sdram_cke:
o W~ o Apex_CONF_DON Apex_CONF_DONE
RP4 RP5 Apex_nSTATUS Apex_nSTATUS
R R Apex_nCONFIG] Apex_nCONFIG
Tk RPACK k RPACK Apex_DCLK Apex_DCLK
CLK_OSCo0
S S RApex clk_OSC PMC([74..0} PMC[74..0PMC_TCK¢
+33V +33V = clk_Apex_out clk_PMC PMC TM
3.3V PMC_TDO
Apex_DEV_CLRn reset# PMC_TDI +3.3V
D1A
R36
& TCK RP1 w18 ig
power ™S user_LEDO hex OF > _1 T u
TDO| user_LED1| “hex 0G I
pb_reset# resel#. Leseti RESET# TDI user_pb[3..0] “hex 0A e | 16 ‘e
— user_sw[7..0] “hex 0B L]
- hex_0A = —a—l
flash hex_0 o0 15 <t
= mal e header JTAG hex_0C
) connect i ons: " hex_0D ZR,RPACK A4 > 14 8= 33V
. hex_OE
pi n# jtag < 0H hex_ODP I _;l Al >
hex_0i ~hex_0C e [ ]
1 TCK hex_0G hex_0D 7 o 2 -
RP7 2 an hex_ODP| —Tex OF ¢
o 3 0O hex_1A o1 I
1k RPACK +3.3V ||' 4 Vee hex_1B Il
Sw4 RPS hex_1C 220 RPACK Fex display
< user pb0_ o > we hex_1D D1B
PSTC 1k RPACK 6 Vecio hex_1E 12 v
SW5 7 (NO) hex_1F RP3 L
hex_1G
user_pbl o~ 8 (NC) = hex 1F =, _;l 11 &
psTO 9 ™ hex_1DP| “hex 1A r ¢
swe 10 @D apex ex 1B 7 o0 10 <
o user_pb2 hiex_1DP ™
PST LED1 J_I &9 @
SwW7 user_LEDO A R4 i L
0-3 user_pb3 220 RPACK o 8 | 13 1433V
PST TCK yellow LED 330 RP6 D gt
= 100 LED2 hex_1C B “ P
T™S user_LED1 2 RS | , “hex_1G Ll
+3.3V | hex_TD o 6 &
101 yellowLED 330 “hex IE - ¢
5 &
R12 HEADER 5x2 '
LED3 220 RPACK hex display
1k P2 flash_byte# A _R6 |
Wpex_boot_sel I
green LED 330
[Title
=3 HEADER 2 LED7 Nios Development Board- top
+3.3V/] 2 _RY [
Apex_boot _sel determines whether to force : ize Document Number ev
a boot fromthe default boot sector, or the green L(ED 330 B Nios Development Board pilot
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U1A

Apex 20K200E 484 FBGA

Apex 20K200E 484 FBGA

8 u1B uic
GNDINT VCCINT A13 AL/AL7 PMC46
10-A2 GNDINT [-B2— Al8 — S5 o-c1 10-01 [RL———77—=— flash_CS_n 10-E1 I0-F1 Sam T
10-A3 10-83 B3 —————— —m—S 02 10-D2 22— —— sram1_CS_n 10-E2 10-F2 [FE2— e
lpa A9 Az _ cal D3 A4 A9 k3 lEa A7
10-A4 10-B4 A8 DATAD 10-C3 10-D3 DATAS 10-E3 10-F3
10-A5 10-85 [-B8—F2 —parar———S4 lo0-ca DATAS (24— ——— sram0_cS_n <pder——E2- 10-E4 i0-F4 [-E4__SIEM 852
PMORT s | [ E5  sram nBEO _
10-A6 10-86 (BS—FF—«— —DATATT =2 I0-C5 10-D5 (-2 —p—— 10-E5 10-F5
10-A7 10-87 Bl ———— —parae———S8 I0-C6 10-D6 F28—FRrar——  sram_WE_n gppa———E9 10-E6 GNDINT HE8— o oag
(Bs A2 _DATATE 7 | D7 DATATS [z PMC30
10-A8 10-88 PMC64 DATA20 10-C7 10-D7 DATA3 DATAD DATA4 10-F7 DATAS
(NO) e W YT — —DATAE e lo-c8 DATAS D8 — TR —DATAT7 o I0-E8 10-F8 - —Trars——
NC) 10-810 (B0 —rrer—— —DATAZT ——o5a] 10-CO 10-D9 (28— rrmn— —DATATE g 109 10-Fo -3 —fmrmor—
[B11  DATASO _DATAZZ " cao | Do DATAZ — _DATATE " Fiq | [F10 DATAZL
GNDINT 10-B11 PNCO 10-C10 10-D10 10-E10 10-F10 DATAZS
Bl PWCO
*Al2 (nc) 10-B12 SNCT pvcie <A jo-c11 FAST2 AL o TRsT, Apex_TDO <___—E111 7p0 10-F11 FEM e e
*AL3 (nc) 10-813 B8 — s — —pheIE 5124 o0-c12 TRST (-R12 AP IRST 5 5y *E121 hceo FASTL [FE12 RPEX oV 2R
— e C13 |
AL (nc) 10-14 B4 — oo 10-C13 10-D13 [FRA3x *EL3 {0 E13 10-F13 cTs
10-A15 10-815 [B10e—re— *C141 o.c1a 10-D14 [H2345¢ *<Eld 10 F14 10-F14 RTS
10-A16 10-816 B8 ——per— sdram_we_n 10-C15 10-D15 TXD *E1510.E15 10-F15 FELSSC o aqm
| El6  >Cram cdm’
10-A17 10-817 (Bl —ppe— sdram_s0_ny 3 10-C16 10-D16 LS1n sdram_rag i gqmb—oro| I0-E16 10-F16
[Rig  PNWCI0 CE17
10-A18 10-B18 FMCTZ T 10-C17 10-D17 o0 PNCTE 10-E17 GNDINT PMC36
10-A19 10-819 B — == hex_1DP 10-C18 10-D18 ics hex_0DP  —pwesg—=28 10-E18 10-F18 [FEM—pma——
[ Boq PMCZT —
10-A20 10-B20 Apex_reload_n 10-C19 10-D19 A —rerr e —— —pheT—E22 10-E19 10-F19 [FER—pmas——
10-A21 GNDINT [-B21— — =22 0-C20 10-D20 R0 ——pres—E22 10-E20 10-F20 HE2Q— e ——
GNDINT vCeINT [FB22— —pMeTE =21 I0-c21 10-D21 [FR2L—ppmr=—— —pMcEr 224 10-E21 10-F21 [FEAL——re—
e _PWMCI8 cop | D2z PMC20 — _PVC3 2o | 2o PMCA3
Abex ZOKIG0E TBAFBGA 10-C22 10-D22 10-E22 10-F22

u1D
PMC60 o1 o PMCA7
et 10-G2 10-H2 [FHZ—— e ——
PMC56 Ga |1 083 IO-HS Mg PwCeB _——
Al 10-G5 10-Hs [HHE—ZEnlmes
———— 86 0.c6 jo-Hp (-HE ———=C
—GZ{ GNDINT  vCCIO-banks FHI—
DATA7 —GB yccio-bankt  GNDINT [FHE—
—md—gm 10-G9 VCCINT ‘Hs—Hm DATA14
DATAZZ DATA2 10-H10 DATAL
— o4 10-611 DATAL L — 7o —
b1z DATAZS —
—ATAor— 212+ RDYNBSY  CLKUSR
————= Gyt pONE  10-H13 FHIE " >flash WE n
»Gl4110.G14  vceio-banke [FHIA—
%6151 0,615 GNDINT FES— o gme
GL7 1/0 used for AO _>JEJﬁ_ GNDINT 10-H16 _Hlﬁ_pm_
PMCa1 %G1 10.G17 10-H17 [ —prmem—
| b1g PMCST
—pricos——2484 10-G18 10-H18 SVicEs
—pes—S12 10-G19 10-H19
—prcer——S22 10-G20 10-H20 [FHRO 2
TPMCE2 " Ga1 |
PMC54 G2 | 19-C2L 10-H21 ‘HZJ_WHZZPW
10-G22 10-H22

Apex 20K200E 484 FBGA

UIE
proto36 proto5_8 U1F uiG U1H
roto37 10-J1 10-K1 rotob_18 roto5_5 roto5_15 roto5_26 roto5_25
—P—Q—JLE,O(O o] 102 10-K2 —Lp—g— 570t —3] VeClobanks GNDINT R — 6105 7 —hioioss 0 o1 10-p1 I P s o4 10-R1 10-T1 _U_P_ETIZ ProTo5—
PMC57 10-33 10-K3 proto3 PMC70 GNDI 10-M2 =) protos_4 protos_17 N3 | 1ON2 10-p2 proto5_16 proto5_14 10-R2 10-12 protos_37
—romE 2 10-34 10k (K4 DATAT o I0-L3 10-M3 Thex TeE = 10-N3 10-p3 30— ol ha{ 10-R3 1013 [ —=2—=—
—%ﬂ—ﬂ)—‘m— 10-35 10-K5 PMC7T DATAO nCE = ||' clk_Apex_out CLK4 cs o018 LOCK1 GNDPLL 14—
—n e J6 | L1 _protol8 ~  Rs |
Prot027 DATA6 10-K6 FMCSE Apex_DCLK DCLK DI B Apex_TDI PTGIoT0 10-N5  CLKLK_OUT1p clk_Apex_out CLKLK_OUT1n VCCPLL FE8— dqe2
L A P N6 | |16 STEm tobs
10-97 ncs H—rrr— ck_OSG, CLk2 10-M6 (M8 e DEV_OE CLKLK_FB1n sdram da63 *—BE cLkik FBIp  10-T6
¢ L L o= 17| /AL AL UL LS
—I8f yeeINT DATA7 Eior 10-L7 nws Apex_DEV_CLRn [ >———NI1 pey clrn 10-P7 —RZ{ VeeiNT GNDINT [HLL—
—CMeas 18 |
-ban! nl -banl -banl
—184 GNDINT  veCI0-banks -K2— RS veepLL (M8 — —NBH GNDPLL  vecio-bank7 FBE— —RE1 GNDINT  vCCio-bank FE—
—10 { vccio-bankt  GNDINT [0~ —L2fveepLL GNDPLL —N9{yeont GNDINT |22 — —RB9{yccio-banke  10-To ISl BRs
I 0 BB —
—ILL GNDINT VCCINT (K41 —L0 veeinT - vecio-bank7 M0 N0 eNpINT veeinT FBX- s hex_1A 10-R10 10-T10
124 10312 vecio-bankz [HK12— —L 1 GNDINT GNDINT [-M1L- —NIL yecio-banks  10-P11 FEM—— e hex_0A 10-R11 10-T11 [—E - i Nex 18
13 K13 12 M12 NI2 P12 L K
VCCINT GNDINT GNDINT GNDINT VCCINT 10-P12 sdram_ckgL, 10-R12 10-T12
™ RI13
—L4 GNDINT VCCINT (14— 17 roto5 10 VCCIO-bank3  VCCINT [-M13— —NI3{ GNDINT - vecio-banks FE1E— 10-R13 10-T13 T sdram_ckeO
. T4 =
PMCSS —I5 veciobanks  10-K15 (K8 —EEET—— 10114 CLKLK_ENA M oo o) —D4 vceio-banka  GNDINT —Bl4 1 yeeint 10-T14
proto5_0 L15 protoS_: roto5_31
10-316 lo-k16 (K16 P22 toaT M8 io-L1s 10-m15 FMI8 s ST N5 1o-N1s veeint 8- g —BI5] GNDINT  veCio-banks —HAS—
protoZ2 :83% IOCES prolog:ldk—'n—pmw rofo33 L17 :g'ﬁg :8‘”? M1 proto23 protos_T N17 :g'mig :8‘[’:13 P17 Tot05_3 sdram_dq8 R17 ?g:glg'ba”k“ GIT)D#’\II; T17 sdram_dq10
PMC72 - - rot06 R. 1 - A . roto29 g g P18 proto5_23 proto5_30 R18 g g
— e 22 0-119 j0-K1g [H1e—POeh +3.3VHRRAK—LI8 yise 1 CLK1 ok in_protos  —Do0= NIB {6 Ng 10-P18 10-R18 10-T18 user_LEDO
L 10-320 1020 (20— Drolol |FR A —L12 1 MsELo NCONFIG Apex_nCONFIG—210108 2 N19 15 \ig 0-p19 [-B19DIO00. 1 DIOloS 19 R19 {15 p1g 10-T19 er LED1
alLe 10-021 10-K21 Al s —L201 10120 10-M20 (20 PO i prolee N20 1 6 no 10-p20 [E20PrOlO18 S RB20 16 R2o 10-T20 —uu—rg;
JELVSCONZPH o7 10K2p [KR2PrO02 LN ey GNDINT [-M21 SICICH: BT gyt 10-p1 [B2LProwod A R2L | 6 Ro1 10121 [I2L P> S
5 - - roto: g g proto7 roto9 g g rotos !
PSP ———— —L22 vecio-banka  veciNT (H422- PO N2 1 ioN22 10-p22 [-B22 L B221 |0.r22 10-T22 |FT22—POSS
pex
Apex 20K200E 484 FBGA Apex 20K200E 484 FBGA Apex 20K200E 484 FBGA
u1l U1 U1K
roto5_34 UL sdram_dq24 sdram_dq22 sdram_dq25
brotos 35 Y 1o-ut 10-v1 RA— s — —sdram dqTT e 10-WL 10-v1 FA— g —AALL veeiNT GNDINT HRBL- 1 dg2s
roto5_24 U 10-U2 10-v2 V3 sdram_dq6 sdram 354 N3 10-w2 10-Y2 Y3 sdram_dg5 sdram_dq12 AA3 GNDINT 10-AB2 AB3 sdram 3536
roto5_38 U4 10-U3 10-v3 V4 sdram_dq3 sdram_dq2 10-w3 10-Y3 sdram_dq15 sdram_dq34  aaq 10-AA3 10-AB3 sdram_dq35 =
proto5_6 Us | 10-V4 10-v4 = sdram_dq16 10-w4 10-Y4 sdram_dqe0 sdram_dq33___aas | [O-AA4 10-AB4 sdram_dqaz u2 LP3962
- o Locke 10-V5 flash BYTE n ~ ——=——WB jows 10-Y5 o — ra=doeT — —SOram G075 aaa] 10-AA 10-ABS A — s —
GNDINT 10-V6 proto_sel# sdram_SDA 10-W6 10-Y6 —‘(ﬁ—h—exa < <dram-—daaz 10-AAG 10-AB6 AB6 TS
protos_vee <___———UI1 j0.u7 10-v7 roto5_sel#  sdram_SCL 10-w7 10-Y7 == >hex 0C —qamgaas—44H 10-AA7 10-AB7 [HABL — e ie— = g
- . AA8 AB8 - s
hex_1C oW 10-U8 10-V8 Jawbhex_w RXD 10-w8 10-vg [ —ee e — —cdram (5T aan| 10-AA8 10-AB8 o] g
—lser swl___ ) | [vo user sko— = [yg _user ph0_ X AB9
user_sw3 10-U9 10-vo user_sw4 10-w9 10-Y9 user_sw/ sdram_dq54 10-AA9 (NC) 4
——="———U10 4 5.u10 10-v10 [RA0——F557——  Apex_CONF_DON CONF_DONE  10-Y10 (A —crrrpi— —sdram A5 aarl 10-AALD (NC) jgﬂ( S
hex_0B < Frsar s 10-u11 FASTA AL — BT Apex_nSTATUS NSTATUS 10-v11 R — o —sdram 56 aari| 10-AALL GNDINT a0 e 2 3 ‘g
X V12 p Y12 X X 3
—gar 421 10-u12 FAST3 Apex_TCK TCK 10-Y12 —edram doso 2412 |0.AAL2 (NC) jﬁz 5 s & S IE
sdram_al0 10-U13 10-v13 dram iz > sdram_DNUApex_Tis, ™S 10-13 [RA3—— 7 > sdram_cas_n ﬁg—AAlf‘—S ram dG48 st I0-AALS (NC)
sdram_a2 10-U14 10-V14 sdram_a4 sdram_ab 10-w14 10-Y14 sdram_ag sdram_dq49_aa15 10-AAL4 (NC) sdram_dq57 ~ R31
sdram_a0 10-U15 10-V15 sdram_al sdram_a3 10-w15 10-Y15 sdram_ab sdram_dg51 10-AA15 10-AB15 sdram_dg
——=——6 1 5.u16 10-v16 (A6 — —=—— W16 516 10-Y16 A6 — — A 0430 aae| 10-AALS 10-AB16 [FAB16— e — (It
GNDINT 10-v17 hex_0G hex_1G 10-W17 10-Y17 oxT & hex_OE—gqram—dqa0 10-AAL7 10-AB17 —AB-"J—dﬂ—grs Famdq =
hex_1F w 10-U18 10-v18 T hex_OF hex_1D & 10-W18 10-y18 FAE e hex_1E—ram gq20 aate ] 10-AAL8 10-aB18 [-AB18 L — = +18V
X L X W19 X X AB19 X .
sdram_dql :8’3;3 :8’3;8 sdram_dq21 proto5_29 :g'w;g :8:;3 sdram_dq9 sdram_dq28__aaoQ :g'ﬁﬁ;g :8’25;3 sdram_dq38 R32 L3
_Pms‘ﬂn_uz;l_ 532 10-U21 1021 [v2r  Sram €o0 dram_dg30 e w21 | dram_dql7 10-W21 10-Y21 21 SCen € rmaz_Iy AR21 | S EINT 10-AB21 |-AB21Sdram_dqaT 10k ferrite
0105 - - sdram_ Sdram_ - - sdram_dq -
PSS U2 o2 0-v22 |22 —SCENCES LS W22 1 10.w22 10-v22 22 AA22 \CCINT GNDINT [-AB22 = s
Apex 20K200E 484 FBGA Apex 20K200E 484 FBGA Apex 20K200E 484 FBGA 10nF~T~10uF
+3.3V = =
A[19..1] PMC[74..0 sdram_dq[63..0 - =
N user pb[3.0] R Al19.1] ey pumcan) SEEDGAE30  cdram_da[63..0] +1.8V VCCPLL vCCIO-bank] +33V
user_pb[3..0] > = Al/A17 r0t0[39..0] sdram_a[13..0 VCCIO-bank?2
user_sw[7..0] DATA[31..0] proto[39..0] _L—l—[ >sdram_a[13..0] VCCIO-bank3
user_sw[7..0][__> - DATA[31..0] protos [39..0] sdram ba[1..0] VCCINT f————{+1.8V VCCIO-bank4
————e > proto5_[39..0] sdram_ba[1..0]
e A e R e e
sram _nBE[3..0] sram_BE[3..0]_n - - GNDINT ||' VCOIO-bank APEX and 1.8V regulator
VCCIO-bankg :
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ev
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flash_R/W#
RESET#

flash_RDY/BSY#

A[L9.

1]

A19.1] [ m—

+3.3V

A19 is pulled high.
The top 1/2 of the
flash is dedicated to
Apex i mages.

A19

flash_CS#

Tlash RIWA

flash_BYTE#

RP9
10k RPACK Vee +3.3V

—
GND |—|||

D15/ A-1 pin is described as D15.
Note that it is a virtual "A0" when the CPLD | oads the Apex (BYTE node),
but becomes "D15" when the CPU is running in the Apex (WORD node).

U3 U _~ow
ot — T Ao |8 ey —
A—————2{A14 BYTE# — flash_BYTE# — 210 8888 o PA—— 28
AT A13 GND [E—— —a——3H o 555% o FE—————
o — D15/A1 42 S — o 2 ——xm—— a0 for 3
AT ALL D7 b7 AT 110 o |28 >
P o— L Y oD for 3k T AF o] 10 o 5\/9\/‘—""
- m— 5] — TS — od e o— i A
A8 D13 ' |—B\}‘K/ 110 10 pex_n
x—2nC D5 Jﬂ—% 0 JRY T /7 1o 3 271 Apex_boot_sel
%10 ne D12 28—
a8 — —%—u— FE e Ev e A load#
wi D4 110 ) pex_reloa
s — ) N eV —— 19 [Fis e svrEr
*—13{ Ne D11 8 ———— = —a——={ o 10 A
JOREV Fos s B— B — A alye 1o |p44——Tash CSFT
< Irg——25{rRoV/BSY# D10 (H#— —ap—2 o
a8 A8 D2 F8—— —a—2% o TCK(0) TCK
A7 D9 [2—57— —ag—2 o TDI(10) DI
v — TN o a— ——210 TDO(I/0) DO
A6 A6 D8 DO RESET# TMS(/0) ™S
w2 a5 Do 2 —M —— ——=== 394 |NpUT/GCLRN
H—ZL A4 OE# flash_OE#  Apex_CONF_DONE ——38 | |NPUT/OEL
m—2| a3 GND [I+ Apex_nSTATUS 401 \NpUT/IOE2 2222
23R CE# flash_Cs# clk_CPLD INPUT/GCLK 50 50
AT no | 25— AT
AM29LV800 EPM7032 «A38
R280 0 R33
1k 1K
+3.3V
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flash and Configuration Controller
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+3.3V
CLK_OSCO
CLK_OSC1
CLK_OSC2

CLK_OSC3
CLK_OSC4

CLK_OSC_in >

us

Vcca Vccb
OAO0 OBO
OAl OB1
OA2 OB2
GNDA GNDB
OA3 OB3
OA4 OB4
GNDQ MON
OEA OEB

INA

INB

+3.3V
19 CLK_Apex0
18 CLK_Apex1
17 CLK_Apex2
1
CLK_Apex3

CLK_Apex4

|
|
tL:’ CLK_Apex_in

P149FCT3805 clock driver

[Title
Clock Distribution PLL
Size Document Number Rev
A Nios Development Board pilot
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PMCJIN1

PMC_TCK 1 2
- |:T‘> 2]l 20 PMCO
PMC1 | = 5 PMC2
PMC3 715 63
PMC4 a7 81 PMC5
11 9 10 12 PMC6
'|| 13 |1 2y |||
clk_PMC > 13 14 '
- N 15 |75 je |61 PMC7
PMC8 17 17 18 18
19 19 20 20 PMC9
PMC10 213 O[22 PMCIL
PMC12 23 23 24 24 |||I
| [I" Pmci3
I|F—251 25 26 28
pvcia N[T5771 25 20 g PMC15
PMC16 29
a |23 %9 o PMC17
PMC18 33 33 34 34 |||I
" pmci9
||—=235-135 3638
PMC20 37 38 PMC21
29 |37 3840 PMC22
| 39 40
PMC23 13 Ple PMC24
Pres 43 143 44 |24 ||I'
45 46 |I' PMC26
PMC27 47 3? 32 48 PMC28
PMC29 49
.|| 49 50 _Mg,z PMC30
PMC31 03 |91 52 ¢, PMC32
PMC33 e ||.
57 |25 56 [ 5g PMC34
57 58
PMC35 09 50, PMC36
PMC37 61 59 60 62
61 62 PMC38
| 63 64
PMC connector
PMC[74..0]

PMC[74..0] < e————m———

PMCJIN2
1, Ll (PMC_TRST#)
PMC_TMS > 2 3 4 g ~>PMC_TDO
PMC_TD| , 7 5 6 3 | IPMC39
pmcao ] 9 ; 18 10 PMCA1
PMCA42
1 12 43R
reset# >—13 113 14 (14 PNCAd
15 16
pucaE3 V21 15 16 18 ||.
PMC46 o117 185 —ll'Pmcar
[ o1 |19 2015, PMC48
PMC49 '||| o3 | 2L 225
PMC50 55128 24 5 1*%R¥es1
o712 2650 PMC52
pumcs33V——2l 27 28
PMC54 31 129 305, ll'pncss
PMC57 '|| 3 gé 3‘21 = imas
gg 35 36 —35—|38 +33¥ess
PMC59 I|| 39 37 38 40
a1 |39 Y |I'emcso
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35V 35V Cc7 Cc8 Cc9
100 100 100uF
= = C10
. . . +3.3V
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L1 C50[ C51] C52] C53| Ch4
bypass caps: 1 1 1u 1uPl\luF
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DO3316- 223
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DIODE SCHOTTKY +3.3V +3.3V +3.3V —
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1 1 1 1 1nF
+1.8V
+1.8V B
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R17 10uF 1 1 1u 1u 1uF
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pb_reset# R PBR RST F2— —
_RST = ||
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protolO32 5 6 protolO33
protoi034 7 8 protoi035
—O :)—
protol036 9 10 protol037
protolO38 ié 1[2‘ protolO39
D—
HEADER 7X2
JP10
Vunreg—— 1 2 o—
»—-q3a 3 4 0—4
+3.3V|—:g 5 6 o—
7 s pP—=¢
9 10 P—9%

0oscC
clkl
clk2

11 12 o—2¢
13 14 o—¢
15 16 P—¢
17 18 o—=
19 20 p—¢

HEADER 10X2 —

protolO[39..0]

protolO[39..0] <_>
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reset# 0 1
protolO2 g3
protolO4 S
—prooios 47
—proolos 49
protolO10 1
~proololz___ 913
protolO14 15
17
rolfiots 19
rotolO17 21
rotolO18 23
protol019 25
protolO21 27
protol022 29
protolO24 g 31
—prololozs 9 33
protolO27 35
protolO28 37
—— d 39

2 g pr“ﬁ'lm
4 protolO3
6 protolo5

8 protolO7

10 protolO9

12 protolO11
14 protolO13
16 protolO15

20 p—=
22 D—c—“I'
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58 protol020
3(2) D—prJl](')I023 R34
340 prJ(lo'I026 ok
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Apcard[39..0
Apcard[39..0] <_> peard(33.0]
JP11
JpP12
R21 resetit[ __ >—— 1 2 DO:H}'
pcirdl
Vee [ >—AA '|| E 1 2 ,\3 lﬁ’é\(dzg pcard2 OO 3 4 pcard3
° D—F—b =
b ee e pcard30 Ys 4P pcardal pcardd 5 5 6 pcards b
10nF pcard32 g5 6 g pcard33 pcard6 3 7 8 P pcard7
10k pcard34 g7 8 g pcard35 pcard8 9 10 P pcard9
=5 pcard36 9 0P pcard37 pcard10 g 11 12 pcard1l
B pcard38 11 12 0 pcard39 pcard12 Q13 14 pcard13
913 14 P pcard14 9 5’ 12 pcard15
HEADER 7X2
pcéln|£16 § 19 20 p—
21 22 0— |I' L
pcard17 '
JP13 pcadis 23 24 O_O—‘ +3.3V
—O
pcard19 25 26 pcard20
viHnreg———q 1 2 P— —pcard?l 927 28— 71—
' |
g3 40 ? pcard22 g 29 30 O chl'dz3 R22
+3.3V|—:g 5 6 Po—¢ —peard2a 931 RP———f— — ok
sc ; 12 o : pcard2b g gg gg e pce“i126
o P pcard27 ,\c cardse#
clk1 11 122 p—9 pcard?8 37 38 P ® < cardsel#
c clk2 13 14 P—9 —( 39 40 0—|||' c
»—(qd 15 16 o—9
0 17 18 p— HEADER 20X2 D5
»—d 19 20 p—¢
HEADER 10X2 — 33V
) diode 1N4001
+3.3V really any |arge-val ue
: [
o ) R38 pul I -up will do.
Ug, U9, Ull, Ul2 are voltage-limting swtches. 62k 1% I'mjust using |argest
nets pcard* represent the connector side of the switch R23 D4 value of R
nets Apcard* represent the APEX side of the switch +5v|_\/\/\,_4 vref already on the board.
us U9 100 diode 1N4001
cardsel# 1|l== 24 Vcybus cardsel# 1 [=— 24 Vcybus
pcard0 5 | BE1 Vee 752 pcardl pcard10 5 | BE1 Vce 2 pcard11l
Apcard0 3| B0 B9[S Apcardl Apcardi0 3 | B0 B9[S Apcardil Veybu |
B Apcard2 4 AQ A9 21 Apcard3 Apcard12 4 AQ A9 21 Apcard13 C12] C13] Ci14] Ci15 B
pcard?2 Al A8 pcard3 pcard12 Al A8 pcard13 1 1 1 1uF
51p1 Bg [0 51B1 Bs [
pcard4 6 8 19 pcard5 pcard14 6 8 19 pcard15
Apcard4 7 B2 B7 18 Apcard5 Apcard14 7 B2 B7 18 Apcard15
Apcard6 g A2 AT 17 Apcard?’ Apcard16 3 A2 AT 17 Apcardl7 —
pcard6 9 g‘g g‘g 16 pcard7 pcard16 9 gg gg 16 pcard17 5V LDO for optional use by
pcards 10 | g4 g5 |15 pcard9 pcardig 10 {5y pgs |15 pcard19 — 5V Altera daughter card
Apcardg 1y e 14 Apcard9 Apcardig 1, e 14 Apcard19 u10
s cardsel# s cardsel# = —
GND BE2 13 GND BE2 13 *—54NC NC A
ND GND 2y
= CYBUS = CYBUS GND G
Uil u12 G_ND GND
cardsel# 1 [— 24 Veybus cardsel# 1 [— 24 Veybus Vunreg Vin  Vout C16 C17
pcard20 BE1 Vce pcard21 pcard30 BE1 Vcc pcard31 Cc18 10nF 10uF
2 23 2 23
Apcard20 BO B9 Apcard21 Apcard30 BO B9 Apcard31 10nF LM78L05
31A0 A9 [22 31A0 A9 [22
Apcard22 Apcard23 Apcard32 Apcard33 35V = =
41a1  as 2L 41a1  As 2L - -
pcard22 5 20 pcard23 pcard32 5 20 pcard33 —
A pcard24 5 B1 B8 19 pcard25 pcard34 6 B1 B8 19 pcard35 A
Apcard24 7 B2 B7 18 Apcard25 Apcard34 7 B2 B7 18 Apcard35
Apcard26 3 A2 AT 17 Apcard27 Apcard36 3 A2 AT 17 Apcard37 Title
pcard26 9 A3 A6 16 pcard27 pcard36 9 A3 A6 16 pcard37 5V Prototype Card
pcard28 10 B3 B6 15 pcard29 pcard38 10 B3 B6 15 pcard39
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sdram_dq0 '|| 1 2 ||' sdram_dq32
sdram_dql 3 4 sdram_dqg33
sdram_dq2 S 6 sdram_dq34
sdram_dq3 Z) 12 sdram_dq35
sdramqu4+3'3v 11 12 +3.3V sdram_dq36
sdram_dqg5 13 14 sdram_dq37
sdram_dq6 15 16 sdram_dq38
sdram_dq7 g ;g sdram_dq39
sdram_dqm0|| 21 22 ||' sdram_dgm4
sdram_dgm1 gg gg sdram_dgm5
sdram_a0 *3-3V 27 28 +3.3V sdram_a3
sdram_al 29 30 sdram_a4
sdram_a2 gé gi sdram_ab
sdram_dq8 'll 35 36 ||' sdram_dq40
sdram_dq9 37 38 sdram_dqg41
sdram_dq10 39 40 sdram_dq42
sdram_dql1 fé 3421 sdram_dqg43
sdram_dqf?g':gv 45 46 +3.3V sdram_dqg44
sdram_dq13 47 48 sdram_dqg45
sdram_dqid 49 50 sdram_dq46
sdram_dq15 gé 2421 sdram_dq47
|||7 55 56 4||I'
A— 57 58 —X
A—1 59 60 —X
sdram_CKO > 61 62 <
+33V——63 64 —1+3.3V
sdram_RAS_h 65 66 |
sdram_WE _n 67 68 sdram_al2 <
sdram_S0_n 69 70 =
sdram_al3
sdram_S1_n 71 72

sdram connector 144

sdram_dq[63..0]

> sdram_d(([63..0]

J2B
sdram_DNU > | | 73 {73 74 |14 | | < sdram_CK1
! l—ZE— 75 76 —7‘6—| !
I 77 78 P
179 go B0
sdramqulJB3'3V 33 81 82 84 +3.3V sdram_dq48
sdram_dql7 35 gg gg 36 sdram_dg49
sdram_dq18 g7 38 sdram_dq50
sdram_dq19 ga | &7 88 "9 sdram_dqg51
= 89 90 =
sdram_dq20'|| 93 gé 8121 94 ||' sdram_dg52
sdram_dqg21 o5 96 sdram_dq53
sdram_dq22 97 g? gg 98 sdram_dqg54
sdram_dq23 sdram_dq55
_dq 99 99 100 100 _dq
sdram_a6 *33VH——10 101 102 702 H+3.3v dram_a7
Tram—as 103 103 104 104 Sd al z; 5
sdram_a sdram_ba
_ 105 105 106 106 |
sgramiaio 'll 109 18; i(l)g 110 ||' sdram_bal
sdram_a
_ 111 1397 11p 112 sdram all
sgram_gqrﬁg'gv 115 ﬁg ﬁg 116 +3.3v sgram_gqms
sdram_dgm sdram_dgm
_dq 117 1737 118 118 _dg
sdram_dq24' || 121 119 120 122 || sdram_dqg56
sdram_dq25 123 121 122 124 sdram_dq57
Sgram,gqgg 125 gg gg 126 ngam,gqgg
sdram sdram
_dq 127 127 128 128 _dq
sdramqu2)83'3v 131 122 gg 132 +3.3V sdram_dq60
sdram_dq29 133 134 sdram_dq61
sdram_CKEO sdram_dq30 135 gg Bg 136 sdram_dq62
1
sdram_CKE1 sdram_dg3 137 | 137 138 |38 sdram_dq63
S I sl < Joam st
- +33v—143 143 144 1444433V -

sdram connector 144
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ﬁsdram_a[l:}uo]
sdram_ba[1..0]
e |sdram_ba[1..0] s
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AUAL7 & 5 DO
— 2 A0 oo £ BT
A3 AL o1 -4 57
— 2 A2 o2 -2 53
AT 2 A3 o3 14 57
] A4 o4 13 e
AT 4a] AS Vo5 (4 e
RS aa] A6 106 |12 57
AT A7 1107
A0 og | A8 29 D8
ATr 22 A10 o9 20 510
ATT 25| AlL yo10 3 51T
ATT 2| AL2 vo11 32 —
ATS 20 A13 vo12 35 515
AT o Al4 yo13 38 513
A15 11014 O1%
/015 38
WE# 17 WE
BE#0 39 | =——
BLE
BEFL 40 1 BHE vce éé +3.3V
OF# alee ol
sram0_CS# Ccs GND M2 [
IDT71V0165
R25
10k
+3.3V

AL/AL7 M
A[16..2]

A[16.2] [ ———

D[31..0]

D[31..0] O—

BE#[3..0]

BE[3..0}# D—
oE#[ > O
WE I: WE#

Ul5
ALAL7 & 7 D16
v 2 A0 100 =% DL7
yov > A2 V02 = Do
75 — A3 V03 2 D20
AT g2 ] A5 05 2 D22
A 45| A6 V06 [—ra D53
AT oe | A7 1107
A0 o6 | A8 29 D24
AL o5 | A9 1108 2 D25
AT oq ] AL0 109 =31 D26
A 5y ] AlL /010 =2 D27
ALA o | AL2 /o1 [—2% D78
ATE g ] AL3 /012 (=22 D25
A6 14 ] Al4 /013 =22 D30
Al5 11014 D31
/o015 (38
WE# I
17 | Wi
BE#2 29 |-~
BER3 BLE
40 BHE vee [Hi——{+3.3v
+3.3V
OE# 41 | o5 VCC Ty ,
OE GND |
sram1_CS# cs GND 12 [
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R26
10k
+3.3V
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