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257 - *ABE |57 05N 5 10_L29N_5 [-AE12q0» DDR_DQ06 e ETH MDC0—AD23 jo 10_L30N_4/p2 |-£14 %B\DS’:L:SZJB
DDR_CKE [»—AD5 |57 06P 5 10_L29P_S/VREF 5 -AEL P ETH TXD1 A2 0 Losn 4 \o,ugp,g AEisp OORA%2
DDR_DQ13 448 10 LooN 5 i0 (FAD12_rp ppR_BAO ETH_TXD2 G—AE: }8{82&: ReE 4 |o,L29Nb Bis R OORATO
- T X [-AB12 . DOR_DQO1 _LOGN_4/ ! -
DDR_DQ12 4 p—ACE| :g/vLRc%:’g '\3’5‘3?-’2553 [-AA12__ @) DDR_DQO3 ETH TXD3 €0—4E22-1 10 L06P 4 10 28P 4 [-AB18 [P DISPLAY 2D
DDR_DQ14 4»AR8 |57 07N 5 10_L27N_5/VREF_5 |-Lk ETH COL [J 10 10_L28N_4 (A5 DISPLAY 2E
R14 7 L8P TS 5 N2 S0 ETH TXER€O—AB21{ |6 | o7n_4 10_LZ7P_4/D1 D> DISPLAY 2F
DDR A08 €0—AE8 |07 08P 5 10_L27P 5 DDR_DQ L] Co1 | 10LOTN
499 DDR_DQ10 4»—AEE |0 (08N 5 o [FACL ) DDR_DQO2 ETH.TXC [p—AL2L1 1o (7P 4 10_L27N_ 4/DIN/DO SM_Do
1% DDR_DQ11 A4 |5~ 10_L26N_5,nc_3s1000 FAEL - ETH_MDIO <) 10_LOBN_4 10 Jﬂfa—(] ETH_RXER
DDR_DQ08 €»—ABZ |5 (ogp 5 10_L26P_5,nc_3s1000 ETH_CRS [ EZ; 10_L08P 4 10_L26P_4/VREF_4,nc_3s1 e
DDR_DQ09 € »AEZ1 |07 (09N 5 T 7o 125N 5 DDR_CLKn ETH_RESETn<C 10_L26N 4,nc 351000 [“AE18—B-P2 110 A15
— E7 |0 L10P_5/VRN_5 10_125P_5 [FAA11[» DDR_CLK FPGA_CCLK 10_LO9N_4 i0L25p_4 -ACIS ) DISPLAY_1E
EZ | |0 L10N_5/VRP 5 10_L24N_5 (~-—DDR_CASn DDR_CLKFB €0—2C20{ 10" ogp 4 10 125N 4 (-AB18—(p DiSPLAY 1D
DDR DQIS O— B0 10_L24p_5 AL DDR_CSn DlspLAvJ‘céﬂ—AEZL 10_L10N_4 0-Latp 4 Y j)[E)\TiPI?RAXVﬁ(;C
- ¢ 35100 DISPLAY_1F €0—AE20{ |07 10p 4 ) L24N _ |
XAS;L 10_L11P_5,nc_3s1000 10_L23N_5,nc_3s1000 ISPLAY IF 0 L0~ oLz 495 2N Doy e,
I0_L11N_5/VREF_5,nc_3s1000  10_L23P_5,nc_3s1000 A ) | 1000 e o tio s
?;59 10_L12P_5,nc_3s1000 10 DDR_WEn ;ﬁi }gimg,}ncﬁgsiggg 10_L23N_4.nc_3s 00 i £2 IO A
) L12N_5.nc_ [-AC10__ . pDR_AO9 _L11P_4,nc_3s’ 1
1% DDR_DM1 <€ D—AELXADL o 1apg 10 0" Lap-s [ A1 DoR Do SAB181 16| 12N 4,nc_351000 10_L22p_4 [-AB1Z—p DISPLAY_1B
N *BEB |07(15N 5 10_L19N_5 [-AA10 [ DDR_BA1 10_L12P_4,nc_3s1000 10_L22N_4/VREF_4
) L16P ¢ SIVREF — nc_3s1000 TH_RXD1
*X21 107 16P 5 10_L19P_S/VREF 5 L1 G212 10;nc_357000 T0_L19p 4 [FAAIL ] ETH |
L DDR_A07 €0—RA% 07 16N 5 10_L18N_5.nc_3s1000 FAELx gg;,:g;% AC19 ;g,ﬂgg,ﬁ :87&»;2?’2 [ACIZ—p DISPLAY_1A
= 1 1000 HADSX = SPr 0
P1_LI0_B15—ARI3 45 | 320 5/6CLK2 o+ ap‘,g,:s,aa;gggﬂg% ETH_RXDV [—Y18 |07 16N 4 10_L18P_4,nc_351000 [-AE18—q P P2 110 A21
P1_LIO_A39 €>——AE13 5107 30N 5/GCLK3 "7 i FABS [ pDR A0S ETH RXD2 [—AA18 1 |07 16p 4 10_L18N_4,nc_3s1000 [-AR18—qp P2 LI0_A23
- S350 - CLK_SMT [} E:ﬁ 10_L32N_4/GCLK1 10_L17P_4,nc_3s1000 M—OP{L/ELAE‘:!
XC352000 DDR_CLKFB [J 10_L32P_4/GCLKO 10_L17N_4:nc_3s1000 [FAB18—qOp P2 LIO_A35
XC352000
11 1500 5 VREF 2 JX1 (GCLKs) 1 VREF 13 1500 5 VREF 19 ETHERNET 1 CCLK OUTPUT 7 JX3
=5010 3 NC 10 NC =4810 2DDRFB 1 CLOCK 5 NC
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CONFIGURATION BLOCK
25V
25V 2gv
R16
3.3k
R17 R18
3.3k 3.3k R19 R133
3.3k 3.3k
Usi
PROGRAMN [—D3 proG B
FPGA_CCLK €HAD28 1 coi i —
DONE < G241 DONE
MO E3
M1 ca mg
™z
L E3 |\
ok —B24 1o
Made Pubups L0 1 2 TDO.PROM.o.TDIFPGA [~ ol o)
Master—serial o . . . Jq TDO.FPGA.0.TDO.PORT «C} - DO
Slave Serial No i o o " >~ s
Master Selectm | Yes i i n MHS c
Slave SelectMar No ] ] o | 0123 HSWAP_EN
Boundary-scan No 0 [ ] XC352000
Pull-ups ON L} JNET2 [ SHUNT-LO-CL )
Pull-ups OFF o [NSTALLONJi[T2l |
MNETS [SHUNT-LO-CL )
B indicates jumper installed (0) = [NSTALLON i34l |
O indicates jumper removed (1) - )
SHUNT-LO-CL
[INSTALCONJT(56l |
POWER BLOCK
12v 25V
o dnd Jdna |dnddd g |d 4188l q
EERERE PR P R NP M R P
uss  A33999¥444=2333 3 qq59
L EEEEEEEE b EEEEEE 0 0 X O X X X XX X X X X
Z2zzzzzz22222222222222 3332222222222222
505 505 55 55
865888388853838538688858 8§38833883588358888
SSEEE888888888888888 0000000000000 0¢0¢
1 ono onp (-AE26
GND GND [AE
221 GND GND [AE
251 GND GND [-AEZ
GND GND
€241 GND GND [HAD:
D41 GND GND [-AC23
D124 D GND [-AC15
D15 XC3$2000 C1
GND GND
D23 C4
GND GND
K11 anp enp [Tz
K121 GND G 8
Ki5 | GND eho [ris
Ki6 Tia
K16 GND Gno (I
58 eno N
L1 6N onp (T12
H2- 6N onp T
114 | SND SND Mt
L4 6N GNo (UL
o N GND
8 6N GND (12
GND GND
£00000000000000000000000000000000
22222252 205225222522252222222222
55566666606066600600060066000660006600
PEERRRE KRR R b R
2555555553944 9FalalalalaladMd oMM & o of
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PROM (PLATFORM FLASH) CLOCKs
PLACE CLOSE TO Y2
28v 33V ACTUAL VALUE SET ON BOM
25V R110
33V 25V {» CLK_SOCKET
33v 3 1%
R2 R20 4 4
100k B AA——CLK SMT
1% S o =] = 33v 33V
INITn s CFOASVO: DEPOPULATED = Y 33 1% e 3| 3|
TDLPROM2 «C} 17 o = o SM DO PLACE CLOSE TO Y1 alf c15
TDI.PROM1 [~ 4 ?;‘O 2 8 g DO/DQJQ 16 - 25v 25v ACTUAL VALUE SET ON BOM ; i C14 10n
7 ™ p————————— S 7us g DNC. ) s g 2 ‘u o
TCK —— 8 70k pneX 18 & 5| 5| can 0201
CF --—< PROGRAMn c7 ct6
FPGA_CCLK [ 3 ok DNC. ;“ 10n 1u <
OE/RESET DNC 25V 33V 3.3V 6.3 6
131 Ceo 2 oNCk 12
DONEDD 10| G H 0201 0603
L
A c18 c19 c20 = =
I m I m I ‘u

DONE LED

PROGRAM PUSHBUTTON

2.5V
A

c
S
vee HB—
o
IS
2
N
vecoo He—>o
o
3
4lo
28
o
)
4lo
28
8
©
——t
&g
8

25v
XCFO1SV020C
TDO.PROM2GG 74 1o 3 DO/DATA {—1—sm_po
TDI.PROM2 [ 41 1p) 3] DNCX 16 L R22
2 M DNC 2 B 33
TcK > TCK DNCX 18 3
o e [H—Q PROGRAMN N LABEL - DONE
8 OE/RESET DNC 9,
*—131 CEo onCk 12 {3 PROGRAMN
10| 6 z i A
sw2
DEPOPULATED ON 351000 55| TLttosse
DONED) LABEL = PROGRAM
BCR133
R23
TDO.PROM2MI———AN\——0 TDIPROM2
0 1%

POPULATED ON 351000

PROM JTAG BYPASS

JTAG CONNECTION DIAGRAM

PIV JTAG CABLE

PROM IN CHAIN
TDI.PORT.{0.TDI.PROM

R24

PROM BYPASSED
TDO.PROM.10.TDIFPGA

PROM IN CHAIN

1X4 RA

TDO.PROM2

-

H

@
b
B
7

JNE16 [ SHUNT-LO-CL )
[INSTALLONJPe[3a] |

JNET7 [ SHUNT-LO-CL )
[NSTALLONJPE[T2l |

:] TeK :] TCK
JTAG PORT :] ™s ] ™8
PROM(s) FPGA
'rnllmown:] oI TDO.PROM.to. TOLEPGA ] oI
33v
Pt > Tvs TDI.PORT.to.TDL.PROM T -nmﬂ:] TDO TDO.FPGA.t0.TDO.PORT :] TDO
52 3 1%
TG [ S5ex
1
S ——— A
I &N |7y [ DI ToiportioTbisrom % 1%
onp [NC | Ne[2—x —
GND NG INIT PLACE CLOSE TO J2
ACTUAL VALUE SET ON BOM P8
Parallel IV RA
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10 [ 9 8 7 6 v 5 [ 4 3 2
FPGA CORE DECOUPLING (20 pins) FPGA BANK DECOUPLING (8 pins per bank)
33v 33v 33V 33v 33V 33v 33V 33v 33v 33V
12v 12v 12v 12v 12v 12v 12v 12v 12v 12v A A A
o
A A
: c157 c158 159 C160 c161 c162 c163 Cci64 C165
c2 c3 ca cs co c7 cs c9 ci1 | 1on 10n 10n 10n 10n 1u 1u 1u | a7 |- c166
10n _1 1on 10n 10n 10n 10n _1 1on 10n 10n 2 63 6.3 6.3 6.3 6.3 6 6 6 <6 ZT330u
6.3 -T63 3 6.3 6.3 6.3 -T63 3 . 6.3 < 0201 0201 0201 0201 0201 0402 0402 0402 0603 63
0201 0201 0201 0201 0201 0201 0201 0201 0201 0201
12v 12v 12v 12v 12v 12v 12v 12v 12v VBANK1 VBANK1 VBANK1 VBANK1 VBANK1 VBANK1 VBANK1 VBANK1 VBANK1 VBANK1 VBANK1
A A - A A A
c12 c13 c24 ce1 ce2 c63 co4 ce5 c152 x c168 C169 c170 ci71 ci73 c174 ci75 ci176
10n _l 1on 10n 1u 1u 1 1u [ 1u 1u = _l 1on 10n 10n 10n 1u 1u L1 L amn _lecirr +C178
63 6.3 3 6 9 6 =6 6 6.3 3 6.3 6.3 6 9 6 6 330u 330u
0201 0201 0201 0402 0402 0402 0402 0402 0402 < 0201 0201 0201 0201 0402 0402 0402 0603 63 63
12v 12v 12v 12v
A 33v 33v 33V 33v 33v 33v 33v 33v 33V
N p p
c153
47u +C155 +C156 ! ci179 c180 c181 c182 c183 ci84 c185 c186
6 3300 330u _l 1on 10n | 1on 10n 10n 1u 1u EE _licter
- L o 2 i e 5 i 3 : ) b
< 0201 0201 0201 0201 0201 0402 0402 0402 63
FPGA AUX DECOUPLING (16 pins) 3.3V 3.3V 33V 3.3V 3.3V 3.3V 3.3V 3.3V 33V —
™ p p
25V 2.5V 25V 2 iV 25V 25V 2.5V 25V 2.5V 25V ! 190 c191 c192 c193 c194 Cc195 C196 c187
10n 10n 10n 10n 10n 1u 1u 47u +C188
2 63 6.3 =63 6.3 63 6 d = 3300
0201 0201 0201 0201 0201 0402 0402 0603 63
c245 c246 Cc247 Cc248 c249 €250 ca51 C252 C253 C254
10n 10n 10n _1 1on 10n 10n 10n 10n 10n 10n )
6.3 63 3 63 3 6.3 63 6.3 6.3 6.3
0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 = = = =
- = = = - = - = 25V 25v 25V 25V 25V 25V 25V 25V 25V 25V 25V
< A A A
«|
25V 25V 25V 25V : c201 C202 c203 C204 c205 C206 c207 c208 C209
A _L 100 10n _| 100 10n 10n 1u 1u 11 | 47 _lic2to +C211
2 6.3 6.3 6.3 6.3 6.3 6 6 =6 6 Ta330u 330u
0201 0201 0201 0201 0201 0402 0402 0402 0603 63 63
c255 c256 c257 c258 g
1u 1u 1u )
) 6 )
0402 0402 0402 0402 = = = = = =
D
- N - 25V 25V 25v 25V 25v 25V 25V
n A A A
: c213 c216 ca17 c218
> 10n 10n 1u 1u —
VREF DECOUPLING (12 pins) < ]:g-;m Ig;‘” ::ﬁm Iﬁm
125V 1.25V 125V 1.25V 1.25V 125V
(o}
33v 33v 33V 33v 33V 33v 33V 33v
€265 c270 A A
10n 10n ©
6.3 6.3
0201 0201 x c223 ca24 C225 c226 c227 c197 c228 c198
_l 1on 10n L 1on 10n 10n 1u 1u L amn
Z S T 1o 1 2 : =
< 0201 0201 0201 0201 0201 0402 0402 0603 -
1.25V 1.25v 125V 1.25v 1.25V 1.25V
33v 33v 33V 33v 33v 33v 33v 33V
C259 C260 c261 C262 C263 C264 A
|1 1u 1u R u |1 ~ B
6 6 ) <6 6
0402 0402 0402 0402 0402 0402 ! 0235 C236 o237 c2s 0220 i cres
n n n u u +
2 63 63 6.3 6 6 330u
L L L < 0201 0201 0201 0201 0402 0402 63
A
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DDR LOWER (LSB) DECOUPLING FLASH
25V 25V 25V 25V
C66 ce7 c68 Cc69
25V 25V 125V T o Tu T 3.3V
6.3 63 63 63
0402 0402 0402 0402
= = = = us AT49BV322A-70TI
Py
3
25V 25V 25V FLASH_A00 [—23- Ao S D0 [F22—<«p FLASH_D00
v FLASH_A01T [—24 At D1 31—« FLASH_DO1
FLASH_A02 [—23 a2 D2 33— FLASH_D02
coa ooogg W FLASH A03  [—22- A3 D3 [-25—<«p FLASH_D03
S99 88888 '§ o Cr2 s FLASH A4 D>—21 Ag D4 38—« FLASH_ D04
RS Y Y Y FLASH A0S [—20 A5 D5 40—« FLASH_DO5
DDR_A00 (KT A0 DQo [-A8—<«» DDR_DQ00 FLASH_A06 [(—121 A D6 42—« FLASH_D06
DDR_A01T [—L8 a1 pa1 B2« DDR DQO1 0402 0402 0402 FLASH A07 [—181 a7 D7 [-44—<p FLASH_D07
DDRA02 [—LTH a2 DQ2 (BZ—<«p DDR DQO2 FLASH A08  [—5 ag D8 (30—« FLASH D08
DDR_A03 [p—M81 a3 DQ3 [-S2—<»DDR_DQ03 FLASH_A09 [—Z A9 D9 32—« FLASH_D09 33v
DDR_A04 [—M21 az DQ4 [-SZ—<» DDR_DQ04 = = = = FLASH_A10 [»—8 A10 D10 [-34—<p FLASH D10
DDR_A05 [—L3 A5 DQs [-22—<» DDR_DQ0S 33V FLASH A1 [—3 A1t D11 (38— FLASH D11
DDR_AO6 [(—L21 a6 DQ6 (22— DDR_DQO6 25V 25V 25V 25V FLASH_A12  (—41 A12 D12 29— FLASH D12
DDR'A07 [—K34 a7 pa7 (HE2—<«» DDR DQO? FLASH A13  —3- 13 D13 [-41—«Op FLASH D13
DDR_A08 [(—K2{ ag pas [FEL—<«» DDR_DQO8 FLASH A14  [—2- A12 D14 43— FLASH D14 R25
DDR_A09 [—134 A9 DQg [-23—<» DDR_DQ0Y 132 133 134 135 FLASH A15 [(—1 A15 D15/A-1 [F45—<CP FLASH D15 f25 ERASE
DDR_A10 [—KBH At0/ap pQ10 F21—<» DR Da10 PN o o o Ri11 FLASHATG [—481 a¢p _ 15, ENABLED
DDR_A11 [—421 A11 pQi1 [-C3—<«»DDR DAT1 o o3 o3 o3 N FLASH A17  —11 a17 CE 28—« FLASH_CEn g
DDR_A12 [—H2H a1z MT46vi6MI6FG75 DQ12 [Foi—€>DDR DQ12 i, FLASH A1 —18 a1g OE (28—« FLASH OEn
Q13 -B3—<4»DDR DQ13 0201 0201 0201 0201 o FLASH A19  [—21 A19 vpp (14 <« FLASH_VPP
DDR_BA1 [—17 BAt paia 21—« DDR D14 FLASH_A20 [»—104 A20 WE 11—« FLASH_WEn
DDR BA0 (—8 BAo DQ15 [-A2—<» DDR_DQ1S = = = = RDY/BUSY [—18— > FLASH_RDY R26
A = = = = FLASH_RESETn »—ALL RESET 1k raamy
DDR_Csn [»—HE{ Cs FLASH_BYTE [ A7 BYTE =l NCX 13 1o DISABLED
__ cKe [-H3—«Q DDR_CKE 25v 25v 25V 25v o 0o -
DDR_CASn [»—GB- Cas cLk4-82—< DDR_CLK DEPOPULATED = Y
DDR_RASn [—HZ-{ RAS CLK4-S3—<«0 DDR_CLKn
ci6 | c137 | c138 | c139
DDR DM0O [»—EZ4 | pm upas [-E2—«» DDR Das1 —
DDR DM1  >—E3-{ ypm L0Qs [HEZ—<«C» DDR_DQSO o o o o =
DDR WEn [»—CG7{ W 0201 0201 0201 0201
ann 23233 o[ ELx —
288 33333 =
S Coee = = = =
1.25V 1.25V 25v
3.3V 3.3V 3.3V 3.3v
c140 | c1a1 cr8
Au 10n C74 C75 C76
6.3 6.3 1u 10n 10u +C77
= = 0402 0201 83 83 o 330u
0402 0201 1206
4210 4210
1.25V
25v
A
U1
2 ? N outfE ? ? ?
GND
4 R c90
cs3 EN _NR/FB Rb 115k 100p cot
| cea ces 10n TPS731010B 1% 0603 10n coz_| cos
~T~2.2u 1u 6.3 16 6.3 Au 2.2u
0201 ¢ 0201 1.25v
R29
Ra < 301k
= = = 1% = = =
Vo = Vref x (Ra + Rb)/Ra)
1.204 x ((30.1 + 1.15)/30.1
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25V 33V

25V

R30

1%
c103

R31 001u
499
1%

10 9 8 7 v 5 4 3 2 1
25V 25v 25V
C102
€95 C96 10n
6.3
0201

Tom 1 Low] 3e Lod |
Q)
c104 c105 ‘ 88 88¢ 1 = =
15p I 15p JTAG_EN ZZ ggg 30 6 g E m
= =  e— 3
= = *—24 ReF_cLK = 1 olle
XTALO 3 E Lo |
2 by 41 25v 4 e
XTALGND y g E e |
4'*—7;7 - J‘Lﬂ ETH_MDC
coL 45‘1—( » ETH_COL
ETH_RESETn [——24 RESETn BROADCOM CRS/CRS_DV [-82—{ B ETH_CRS R
%104 PHYADO/FDX_LEDN 9%
>~ PHYAD1/COL_LEDn BCM5221KPT A
%—12 pLYAD2/ACT LEDN Txp3 80—« ETH_TXD3 ETH_MDIO
%134 PHYAD3/PAUSE ° xD2 |32 —<0 ETH TXD2
%14 pryaDs 2 s TxD1 28—« ETH.TXD!
%151 TESTEN E 2 Txpo FI—« ETH.TXDO R3s
*—161 | ow_pwR 2 S| & TENEE—Q ETHDEN
%11 ENERGY_DET == | TXC ETH_TXC
18 Mi_EN X0E5 | 7 mEr-2—Q ETH.IXER 33 1%
%121 gp” 9524 - o
21 sp+ £883) 2
P SES = 51y R36
38 | ;Lné),\/‘}cgsm R g‘g‘ = Réig ETH RXER ETH RXC n/2kV 4x750hm SHIELD
39 Fpx SEB3 1 ¥ rxov[H42—ETH RXDV 3 1% - FALO FASTIACK
$£=< RXDO 48— ETH_RXDO o
S | 66868 RXD1 [~4Z— > ETH_RXD1
o o |ogooled 5334 RXD2 44— ETH_RXD2
5 &5 ||6b6s| 52 OS=5% RXD3 [F43—{» ETH_RXD3
2 % ||8333| %3 | 2258 26v
@ ﬁjﬂ M | 2
= = R37 DS5  GREEN
= 73 FB321611T-601Y-S
130 1% 100MB/s
R38 R3 R40 DS6  GREEN
124k 47)
1% 1% 72
130 1% Link
R41 DS7  GREEN
73
130 1%
Transmit
Activity
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LCD MODULE CONNECTOR LEDs DIP SWITCH
33v 33v 33v 33v
PULL-UPS MUST BE
IMPLEMENTED IN FPGA
R42 R43 Rd4 Rd5
sV sV 100 100 100 100
1% 1% 1% 1% SW3
DiP1g He=Hs
sV piP2« He== :4
Ds8 DS9 DS10 DS11 Sliﬁf | =
2.5V R46 €108 GREEN GREEN GREEN GREEN pIPSC} e ]
200k Tu N N N DIP6] 6| = |1
1% N LABEL=LED1 [N LABEL=LED2 [N LABEL=LED3 [N LABEL=LED4 oiP7<C 7| = [0
R47 $ R48 S R49 S RSO $ Rs1 § Rs2 § RS3 S Rs4 § RS5 $ RS6 R57 Diped ==
| ak < atk < 4tk < a7k < a7k < a7k < 47k < 47k < 47k < 47k 15.8k Lept
5\1 = 1% Q1% Q1% & 1% % Q1% Q1% & 1% & 1% 1% 1% eos SWDIP08
u13
WRITE ONLY LEDs b
E LED4 [
Al © B2
LcORS DO 3 A2 B2
LlcoE D 443 B3 2L
Lco DBo ) 51 ag B4 22
Lco oB1 ) 81 a5 B5 12 e
LcobB2 D) I A6 86 18 b
LCD B3 [ B A7 87 [ "
LCD DB4 [) 21 Ag Bg &
Lco DBs ) 10 r9 B9 [
Lco pBs ) iAo B1o -2
Lcooe7 D i N
5 PUSHBUTTONS PIEZO
74TVC3010
NEZ1 [ Standofl - 5mm
USE 10 D
PULL-UPS MUST BE IMPLEMENTED IN FPGA
= Standoff - 5mm ) PIEZO
USE TO MOUNT LCD 3 TCD Header
FOOTPRINT INCLUDES MOUNTING HOLES
Sw4 Sws Swe
S 5| TLttosse S5l TLtiosse S5 TLiMossP
LABEL = PUSH1 LABEL = PUSH2 LABEL = RESET
b PT1
CMT-1303
PUSH1
PUSH2
PUSH_RESET <
UsB SERIAL PORT
33v
vusB vusB ute
G109 HEN FORCEOFF |18
vusB > ci+ vee 2
V+ GND
gus g Hern- pouT -1
0603 0402 vuss i1z 62" FORCEON 711
6 63 :7u V- INVALID e
L L < RIN ROUT [F2——
= = 15 CP2101 0603
Z a c113 NAX3ZZ1
5 o 47u
g = J4__ USB-B 6
0603 | Cl14
4 470 3.3v
VBUS GND ~) JD1
D+ 4 EH
b |5 - 0603
vce 22
suspenD H2— 56 S »—1 beo
[SUSPEND
USB_DTR <0 £ psr
USB_RTS«J 4| RTS RESET (2—< USB_RESETn VINUSB
USB_SOUT 0 6 sout RD
USB_SIN [J 51 SIN NC O 2]
use e E | B Joed el RTS USE STANDARD STRAIGHT-THRU
USB_DSR [J DSR NC 15— 3 CABLE WHEN CONNECTING TO A PC
USB_CTS [ 31 CTS NC HE—x
NC HZ—x £ c1s
NC a8
NC (12— *—4 DR
NG R69
NC (21— 550 2RI
NC F22—X o FPGA SERIAL IN  RS232_RXD <
e 5V VINUSB FPGA SERIAL OUT RS232_TXD [ GND
0o o
2z 2
©0 © DS12 DB9F RA
GREEN
LABEL = USB POWER
BOARD POWERED USB POWERED - -
- VuUsB
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SYSTEM ACE MODULE
E] FPGA CLOCK INPUT FROM CAN
E] FPGA CLOCK INPUT FROM SAM
E] SAM CLOCK INPUT FROM CAN
@ FPGA & SAM CLOCKINPUTS FROMCAN
CLK_SOCKET
33V FPGA_GCLK
25V A
25V
JP11
1
33v 33v
TDO.FPGA0.TDO.PORT  [(—2 TDO GND g
TM T™S CLOCK
TDI.PORT.to.TDLPROM €0——Z- TDI GND &
PROGRAMn €—— £ PROGRAMN TeK 10— 1ok
GND GNI
SAM_CEn€—12 OEn INITn [H4—<OP INITn
SAM_A00€»—13 Ao0 WEn (16—« SAM_WEn
SAM_A02»—11 A0z AT 1B« SAM_AO1
19155y A03 20—« SAM_A03
SAM_D00 « »—21; D00 25V
SAM_D02 —22 po2 D01 24—« SAM_DO1
SAM_D04 €—25 po4. D03 [-28—< SAM_D03
SAM_D06 4—2Z pos D05 (28—« SAM_D05
SAM_D08 €—22 pos D07 [-30—<«» SAM_DO7
SAM_D10 D10 D09 [-32—< SAM_D09
SAM D12 —33 p12 D11 34—« SAM_D11
SAM_D14 €—351 D14 D13 38— SAM_D13
SAM_A04—31 Aoa D15 SAM_D15
SAM_A06€»>—321 06 A05 (40—« SAM_A05
AM_IRQ —41 IRQ GND
SAM_RESETn €—42-| RESETn CEn 44—« SAM_CEn
DONE «—45-| pONE DY (46— SAM_BRDY
FPGA CCLK (—4Z4 colk  BITSTREAM 48— sM
49 GND 50
SAM Header
CUT PIN 50
SEVEN T DISPLAYs
33v 33v
— —
BB B
C D F_ G DP DD1 C D F G DP DD2
RED CA RED CA
YYYYYYVYYY YYVYYYYVYYY
7k woR ool ] 7k W oR ool ]
a
L — L —
] f b
R72 R73 g
R75 1.15k R76 R77 1.15k
1.154 1% 1.154 1.154 1% —
1% % 1%
e e
R81 R82 R83 R84 R85
1.15l 1.15l 1.15k 1.15l 1.15l
1% 1% 1% 1% 1% —
d
DISPLAY_ 1A [J
DISPLAY_ 18 [}
DISPLAY_1C [)
DISPLAY_1D [
DISPLAY_1E [J
DISPLAY_1F [J
DISPLAY_1G [J
DISPLAY 2A [}
DISPLAY 28 [}
DISPLAY 2C [)
DISPLAY 2D [
DISPLAY 2E [J
DISPLAY 2F [}
DISPLAY 26 [J
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LVDS TRANSMIT

6
Lvns,TDcugPD—aL H LVDS_TDCLK_N
LVDS_TCTL P [(—2-] Jé—d] LVDS_TCTL_N
LVDS_TDAT7_P [—2 9 LVDS_TDATZ N
LVDS_TDAT6_P 1 12— LVDS_TDATEN
LVDS_TDAT5 P [—15- |16 __qQ LvDS_TDATS N
LVDS_TDAT4_P [>—114 22—« LVDS TDAT4 N
No transmit termination required for Spartan 3 VDS ToATS P (2L 22 @) [vos TOATLN
LVDS_TDAT2 P [—23- lg—ﬂ LVDS_TDAT2 N
LVDS_TDAT1_P [p—21 (28—<«0 LVDS TDATI N
LVDS_TDATO_P [—22 {30 LVDS_TDATON
2X15
LVDS RECEIVE
LVDS_RDCLK_P LVDS_RCTL_P
R86 RB7
100 100
1% 1%
LVDS_RDCLK_N LVDS_RCTL_N
LVDS_RDATO_P LVDS_RDAT1_P-
J7
e e LVDS_RDCLK P 0——1 [-2——{>LVDS_RDCLK N
1% 1% LVDS_RCTL_P —=2-| &> LVDS RCTLN

LVDS_RDATO_N LVDS_RDAT1_N LVDS_RDAT7_P €1——2 10 1 vDS_RDAT7_N

R91
1%

LVDS_RDAT6_P<€—11

{12—» LVDS_RDATE N

LVDS_RDAT5_p €0—15-
LVDS_RDAT4_P G—};L

{16y vDS_RDAT5 N
J—g—D LVDS_RDAT4_N

LVDS_RDAT3_P € }—21{
LVDS_RDAT2_P G—%‘L

(22— LVDS_RDAT3 N
Jg—D LVDS_RDAT2_N

LVDS_RDAT1_p0—21

(28— P vDS_RDAT1_N

LVDS_RDATO_P €0—=29 {20 [ LVDS_RDATO_N

2X15

LVDS_RDAT4_P LVDS_RDAT5_P

R92 R93

1% 1%

LVDS_RDAT4_N LVDS_RDAT5_N

LVDS_RDAT6_P LVDS_RDAT7_P

R94 R95

1% 1%

R90
100
1%
LVDS_RDAT2_N LVDS_RDAT3_N

IEAN AT

LVDS_RDAT6_N LVDS_RDAT7_N
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P160 #1
25V 33V 5V
5V 33V 25V
A
P160 Left Header MB JX2 P160 Right Header MB
(] O (@]
O o o o
>R oK oI B P1_RIO_A0T €—A1 0A1 GNp (B
A2 1 GND pouT B2 P1_RIO_A02 €—A2{ |0A2 1082 |-B2—«»P1_RIO_B02
A3 TS CCLk B3 P1_RIO_A03 €—A3 0A3 VIN (B2
4 viIN DONE [B4—x P1_RIO_A04 4 —A% |0a4 1084 [-B4—<«pP1_RIO_BO4
A8 1| INITh (B P1_RIO_A05 €—A5 |05 GND B2
6 GND PROGRAMn [-B8—x P1_RIO_A06 €»—A5 (0p6 1086 [-B5—<>P1_RIO_B0S
*—AL1 1po NC (B¢ P1_RIO_A07 €P—AZ 0A7 3.3
81 33v 1088 (B8 P1_LI0_B08 P1_RIO_A08 4 >—A8- |0a 1088 [-B8—<4P1_RIO_BO8
P1_LI0_A09 4»—A2 0p9 1088 [-B2—<«» P17LI0_B09 P1_RIO_A09 4—A2 |0Ag GND (B
10| Gnp 10810 [-B10-p P1_LIO_B10 P1_RIO_A10 44101 010 10810 [-B10-»P1_RIO_B10
P1_LI0_A114—A1 [oA11 10811 B P1_LIO_B11 P1_RIO_A11 A1 |0A11 25v B
A12 1 5 5y 10812 [-B12-p P1_LIO_B12 P1_RIO_A12 €212 1012 10812 [-B12-4pP1_RIO_B12
clk  P1_LIO_A13O—A13 ioa13 10813 -B13-4» P1LI0_B13 P1_RIO_A13 €—A13{ |0A13 GND B2
141 GNp 10814 [-B14-p P1_LIO_B14 P1_RIO_A14 44141 0a12 10814 |-B14—»P1_RIO_B14
clk  P1_LIO_A154—A151 joa1s 10815 [-B15-qp P1_LIO_B15 P1_RIO_A15 4—A15 |0a15 VIN [-BL
M6 iy 10816 [-B16—p P1_LIO_B16 P1_RIO_A16 €416 016 10816 [-B16—<4»P1_RIO_B16
P1_LIO_A17 AL j0a17 10817 B2~ P1_LIO_B17 P1_RIO_A17 A1 1017 [
18 GnD 10818 |-B184P1_LIO B18 P1_RIO_A18 €D—A18 | (0a18 10818 [-B18P1_RIO_B18
P1_LIO_A194—A12 10a1g 10819 (212 P17LIO B19 P1_RIO_A19 €412 |0A19 33v [B12
01 33y 10820 [-B20—p P1_LIO_B20 P1_RIO_A20 44201 |0p20 10820 320 P1_RIO_B20
P1_LI0_A21 A2 [0p21 10821 (B2 P1LI0_B21 P1_RIO_A21 4421 |0a21 GND [B21
222 | GND 10822 [FB22-€p P1_LI0_B22 P1_RIO_A22 222 |0A22 10822 -B22-qP1_RIO_B22
P1_LI0_A23 €423 1023 10823 |-B23p P1_LI0_B23 P1_RIO_A23 €423 | [0A23 2.5y (823
41 25V 10824 (-B24—p P1_LIO_B24 P1_RIO_A24 €—A24 10824 10824 [-B24—P1_RIO_B24
P1_LI0_A25 44251 |0p25 10825 |-B25—p P1_LI0_B25 P1_RIO_A25 €425 025 GND B
6| GND 10826 |-B28—p P1_LIO_B26 P1_RIO_A26 €426 |0a26 10826 (826> P1_RIO_B26
P1_LI0_A27 €221 1op27 10827 [FB2Lp P1_LI0_B27 P1_RIO_A27 421 |0A27 VIN B
81 VIN 10828 [-B28qp P1_LIO_B28 P1_RIO_A28 4—A281 |0p28 10828 |-228—»P1_RIO_B28
P1_LI0_A2904—A22 10n29 10829 (-B29p P1_LI0_B29 P1_RIO_A29 €422 |0p29 GND [B22
30| GND 10830 [-B30—p P1_LIO_B30 P1_RIO_A30 44301 030 10830 B30 P1_RIO_B30
P1_LI0_A31 A3 |0p31 10831 (B3P P17LI0_B31 P1_RIO_A31 A3 |0A31 33y [FB31
A%2 | 53y 10832 |-B32—p P1_LI0_B32 P1_RIO_A32 432 |0a32 10832 (832 P1_RIO_B32
P1_LIO_A33 A3 |0A33 10833 [-B32qp P1_LI0_B33 P1_RIO_A33 €433 1033 GND [-B33
341 GND 10834 (B34 P17LIO B34 P1_RIO_A34 €434 |0a34 10834 [-B34—P1_RIO_B34
P1_LI0_A35 4435 |0A35 10835 |35« P1_LI0_B35 P1_RIO_A35 €435 1035 25v [E
A% 5 5y 10836 |35 P1_LIO_B36 P1_RIO_A36 €A |0A36 10836 [B36—P1_RIO_B36
P1_LIO_A37 €—A31 |0a37 10837 [-B3Z—p P1_LI0_B37 P1_RIO_A37 €431 |0a37 GND B3
38 | GND 10838 [-B38 O P1_LIO_B38 P1_RIO_A38 44381 |0p38 10838 |-B38»P1_RIO_B38
P1_LI0_A39 4439 |0a39 10839 [-B32p P1_LI0_B39 P1_RIO_A39 4432 |0a39 viN (832
401 vy 10840 [~B40—p P1_LIO_B40 P1_RIO_A40 42401 020 10840 [-B40—»P1_RIO_B40
° O & ° O &
(@) (@) o o
P160 #2
25V 33V 5V
5V 33V 25V
A
P160 Left Hoader MB x4 P160 Right Header MB
| I | S —
(@] O (@]
O (@) o o
AL ek DN -BLx P2_RI0_A01 €—A1 0A1 GNp (B
GND pour B2 P2_RIO_A02 €—A2 (0A2 1082 |-B2—<«P2_RIO_BO02
A3 TS ceLk [FB3— P2_RIO_A03 10A3 VIN (B2
bl DONE [-B4—x P2_RIO_A04 A% |0a4 1084 |-B4—<P2_RIO_BO4
A5 1p| INITh (FB5— P2 RIO_A05 €—A5 |05 GND [HBE
61 GND PROGRAMN B8 P2 RIO_A06 4—A8 |0a6 1086 (26—« P2_RIO_B06
AL Tpo NC B P2_RIO_A07 €4—AZ |0A7 33v B
AR 53y 1088 [-BE—4p P2_LIO_B08 P2_RIO_A08 4—A8 (08 1088 B8« P2_RIO_B08
P2_LIO_A09—AL |0a9 1089 [-B2—p P2_LIO_B09 P2_RIO_A09 4—A2 |0A9 GND
10 GnD 10810 [-B10 P2 LI0_B10 P2_RIO_A10 €—A10{ [0a10 10810 [-B10P2_RIO_B10
P2_LI0_A114—A1 joa1q 10811 [-B11-— P2 LI0_B11 P2_RIO_A11 €A1 |0a11 25v [FB1
121 5 5y 10812 [-B12-qp P2 LIO_B12 P2_RIO_A12 44121 0a12 10812 |-B12-»P2_RIO_B12
clk P2 LI0_A13q»—A13 [oa13 10813 (213 P2 LI0_B13 P2_RIO_A13 €—A13 0A13 GND [FB13
Ald | GNp 10814 |-B14-—p P2 LI0_B14 P2_RIO_A14 —A14 1014 10814 [-B14—pP2_RIO_B14
cLk P2 LIO_A154—A151 joa1s 10815 [-B15 0 P2_LIO_B15 P2_RIO_A15 44151 |oa15 VIN (B1
8.1 Vi 10816 (216 P2 LIO B16 P2 RIO_A16 €416 |0A16 10816 2162 _RIO_B16
P2_LI0_A17 €A1 10A17 10817 [-B1Z—p P2_LI0_B17 P2_RIO_A17 €A1 [0a17 GnD [B1 "
GND 10818 |-B18—p P2 LI0_B18 P2_RIO_A18 €—A181 (0A18 10818 [-B18—<»P2_RIO_B18
P2_LI0_A194—A18 |oa19 10819 B2 P2_LI0_B19 351500 & 352000 ONLY P2_RIO_A19 4121 |0A19 33v FB12
01 33y 10820 [-B20—p P2_LI0_B20 P2_RIO_A20 4—A201 |0p20 10820 |-220—»P2_RIO_B20
P2_LI0_A21 4421 [op21 10821 (B2 P2 LI0_B21 P2 RIO_A21 4—A211 |0a21 GND [-B21
GND 10822 [-B22-qp P2_LIO_B22 P2_RIO_A22 4422 |0p22 10822 |82 P2_RIO_B22
P2_LI0_A23 223 |0p23 10823 [-B23-qp P2 LI0_B23 P2_RIO_A23 2231 0a23 2.5 (-B23
A28 5 5y 10824 |-B24—p P2LI0_B24 P2_RIO_A24 4—A24 |0a24 10824 824 P2_RIO_B24
P2_LIO_A25 4425 |0a25 10825 [-B25 O P2_LI0_B25 P2_RIO_A25 €—A25{ |0a25 GND |-E
61 GND 10826 (526 P2 LI0_B26 P2_RIO_A26 44281 |0a26 10826 [-B25—pP2_RIO_B26
P2_LIO_A27 €—A2L |0p27 10827 |-B2L—«p P2 LI0_B27 P2_RIO_A27 €—A21 [0a27 VIN [-E:
81 VIN 10828 |-B28—p P2_LI0_B28 P2_RIO_A28 A28 |0a28 10828 828« P2 RIO_B28
P2_LI0_A29 4422 |0p29 10829 [-B22-—p P2LI0_B29 P2_RIO_A29 44221 |0p29 GND
30 GND 10830 (B30 P2_LI0_B30 P2_RIO_A30 44301 030 10830 [-230—»P2_RIO_B30
P2_LI0_A31 4431 |0p31 10831 [-B31-p P2 LI0_B31 P2_RIO_A31 44311 |0A31 3.3y [FB31
321 33y 10832 [-B32-p P2 LIO_B32 P2_RIO_A32 44321 |0a32 10832 |-B32—»P2_RIO_B32
P2_LI0_A33 4433 |0A33 10833 (B33P P2 LI0_ B33 P2_RIO_A33 €433 |0A33 GND B33
A% GND 10834 |-B34-p P2LI0_B34 P2_RIO_A34 €434 |0a34 10834 (B34 P2_RIO_B34
P2_LI0_A35 €435 1035 10835 |-B35 < P2 LI0_B35 P2_RIO_A35 €A | [0A35 2.5v [-B2
381 257 10836 (B35 P2 LIO_B36 P2 RIO_A36 44381 |0A36 10836 [-B35—pP2_RIO_B36
P2_LIO_A37 4431 |0a37 10837 [-B3Z—«p P2 LI0_B37 P2_RIO_A37 €431 |0A37 GND B2
A38 1 GND 10838 |-B38—p P2_LI0_B38 P2_RIO_A38 4438 |0A38 10838 (-B38<pP2_RIO_B38
P2_LI0_A394—A32 |0a39 10839 |-B32-p P2_LI0_B39 P2_RIO_A39 44321 |0A39 Vi
40 | viN 10840 [-B40—p P2_LI0_B40 P2_RIO_A40 44401 020 10840 [-B40—»P2_RIO_B40
° O &° ° 0O &
(@) (@) o o
DEPOPULATED ON 351000 DEPOPULATED ON 351000
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REV A REV 1 [

REV 1.1

REV 2

CHANGED USB FROM TI TO CYGNAL CHANGED R107 PART NUMBER

REVERSED R27 & R29 VALUES

ADDED ASSEMBLY NOTES CHANGED C278 & €291 TO 0.047uF Y5R

MADE ALL P160 SIGNAL NAMES TWO DIGITS

CHANGED CLOCK CAN FROM 100MHz TO 75MHz CHANGED 7-SEG DISPLAY PART NUMBER

CORRECTED PIN COUNT DOCUMENTATION ON FPGA BLOCKS

CORRECTED VOLTAGE ON DCI RESISTOR ON BANK 3 CHANGED 7-SEG RESISTORS FROM 100 TO 1.15k

CHANGED DDR PART NUMBER TO MICRON

MOVED THREE ETHERNET SIGNALS FROM BANK3 TO BANK4 ADDED INDUCTOR NOTES

CHANGED JTAG CHAIN FROM 2.5V TO 3.3V

ADDED FLASH BYTE AND VPP SIGNALS

MOVED SSD SIGNALS TO BANK4 1000 PINS

ADDED PIEZO

REPLACED 3.3V CIRCUIT WITH TPS40k

REPLACED 2.5V CIRCUIT WITH TPS40k

CHANGED INDUCTOR AND FET IN 1.2V CIRCUIT

ADJUSTED 1.2V RAIL FROM 1.35V TO 1.2V

CHANGED 1.25V REGULATOR FROM TPS$79101 TO TPS73101
COMBINED TWO TLC SUPERVISORS INTO ONE TPS3806
CHANGED POWER SEQUENCING TO 2.5V, 1.2V, 3.3V

ADDED PULL-UPS TO VOLTAGE DISABLE JUMPERS
REMOVED ONE DDR DEVICE (UPPER)

CHANGED DDR PART NUMBER TO INFINEON

REASSIGNED DDR SIGNALS

MOVED DDR CLOCK FEEDBACK OUTPUT FROM BANKS5 TO BANK4

CHANGED SECOND PROM FROM 04 TO 01

CHANGED CASCADE ORDER OF PROMs

REASSIGNED GCLK PINS TO JX1

ADDED CCLK CONNECTION

REASSIGNED DDR SIGNALS AT FPGA

PLACEMENT
SAM
use RS232
X2
60 10LK
35
10 2
AvausBlE 00000
25 [ 1 1000 150012000
BANK 0 a9 62 13
3.3v 2.5V/3.3V BANK 1 50 61 1
BANK 2 a8 a8 12
BANK 0 BANK 1 BANK 3 a8 a8 12
49 13 50 11 BANK 4 a8 61 13
3.3v 3.3v BANK 5 50 61 1"
BANK 6 48 60 12
BANK 7 a8 60 12
BANK 7 BANK 2 TOTAL : 389 485 96
8 1 48 12 CONFIG 2
23
BANK 6 BANK 3
48 12 48 12 USED
1000  1500/2000
24
3.3v 3.3v Lco 10 10 ]
BANK 5 BANK 4 SSDs 14 14 0
50 11 48 13 RS232 2 2 0
DIP. 8 8 0
2.5V | 2.5V PUSH 3 3 0
LEDs 4 4 ]
Jx1 49 49 o
[ | 1] [ - Jxz 60 60 0
10 X3 6 a9 43
JX4 24 60 36
20LK 3 CLOCKs 2 2 0
2 usB 10 10 o
ETHERNET 19 19 o
SAM 29 29 0
DDR a2 42 0
DDR FB 2 2 ]
FLASH a4 44 0
ax1 DDR FB X4 LVDS 40 40 o
a9 60 ocl 6 6 0
VREF 10 12 2
PIEZO 1 1 o
Leo ETHERNET  TOTAL: 385 466 81
UNUSED: a 5 1
8 2 4 7 7 1
DIP  PUSHs  LEDs ssp1 ssD2 RESET
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