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HEADER P3 HEADER P2

GPIO-N[1..82]
FTDI-AC[0..7]
ve: 2 1 GND, GND 2 1 veel
2 Tz 4 3 PN H b GPIO-P1 4 3 PO 3 Ll N\ e
6 5 8 7 GPIO—P27

GPIO-Pl 6 5 GPIO-Nb GPI0-P3 6 5 GPIO-N3,
10 9 12 11
1y [/ cpo=Pp6 8 7 GPIo-N6 \| 43 jg | cpio-P7 8 7 cpio-N7 N[ 35

GPI0-P8 10 9 GPIO-NB GPIO-P9 10 9 GPIO-NO,
18 17 20 19

GPIO-P10 2 1 GPIO-N10 GPIO-P11 2 1 GPIO-N11
22 A 3 21 24 m 3 23
26 GPIO-P12  d L) GPIO-N12 25 28 GPIO-P29 GPIO-N29 27
30 |/ cPi0=p30 6 5 GPIO-NIO | 59 35 |/ GPI0=P3L 6 5 cpio-N31 | 34

| cPio-P32 18 17 GPI0-N32 \| | GPio-P33 18 17 GPI0-N33 \|

34 33 36 35

GPIO-P34 20 19 GPIQ-N34 GPIO-P35 20 19 GPIO-N35
38 37 40 39
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42 24 23 bk w24 23 | 43
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DDR-D[0..15] o-RRR=D[0.-15] MT46H32M16LF
DDR-D15 A2 [0
DDR—D14 B3 F7
DDR=D13 82 | pors A2 Hs* DDR-A12 ———<IDDR-A[0..12]
DDR=D12 €3 | pois a1 [H2 DDR—A11
DOR=D11 C2 | pors a0 17 DDR—A10
DDR=D10 D3 | parp ro [HL DDR-A9
DDR=D9 D2 | pog e 23 DDR-A8
DDR=D8 E3 | pog w2 DDR—A7
DDR=D7 €7 | oy U9 a6 [t DDR—A6
DDR=D6 D8 | o6 NS DDR—A5
DDR=D5_ D7 | e w2 DDR—AL
DDR=D4 8 | a3 «8 DDR—A3
DDR=D3_ 7 | pos o &7 DDR-A2
DDR-D2 B8 | ;o5 a8 DDR—AL
DDR=D1_ B7 | pgr N T DDR—AO oo
DDR=DO__ 48 | oo
A9 af<
m oo
K9 1vop upas —£2—DDR-UDQS
A7 | vppa LDQs DDR-LDQS
Bl fyppg cK ADDR-CK_P
gg VDDQ CK# gi ADDR-CK_N
vbDQ CKE QDDR-CKE
DDR1VE E9 1vppa we# 81— qDDR-WE
cas# G DDR-CAS 227
g vssa RAS# 89 _GDDR-RAS
89 | yeen BaL —H9 qDDR-BAL
5 | yeen BAO —C'::‘g DDR-BAO
uoM 2 qDDR-UDM
AL lyss oM —F8 qDDR-LDM
F1_1yss csp HZ
KL 1vss TEST D2 cNp

RZQo T00R GHp

R29

DDR1vE)LDR1VE
c75 76 77 c78 (79 [c80 B1 82

0.1uF 0.1uF 0.1uF 0.1uf [0.1uF |0.1uF [0.1uF [O.1uF

GND,

R26

GND

License: CC BY-SA
http://www.numato.com
Numato Lab

File: ram.sch
Sheet: /RAM/

Title: SATURN SPARTAN6 FPGA MODULE

Size: Al [ Date: 20 may 2014

[ Rev:

KiCad E.D.A.

[1d: 4/6

T




T T 7 T 3 T L3 5 T 5 T
GPI0-N[1.82) DDR=D[0..15] 0—
USA BANK 0 usB BANK 1 usC BANK 2 usb BANK 3 USE MIS:
VCCAUX
10_L1P_HswaPEN_0 | D& HSWAP 10_L1P_CCLK 2 $;g OU1-5CK AL VCCAUX
10_LAN_VREF_p [—C& f15  GPIO-P8 e ol TR 10_L1P_3 g o VCCAUX
B2 “GPI0—P57 10_L1P_A25_1 10_L2P_CMPCLK 2 (416 GPlo-ps GND
lo_t2p_p B2 GRIV=FS/ F16 N8 Vi6 PR 10_LLN_VREF_3 B13 VCCAUX
10_L2N o A2 GPIO—N57 I0_LIN_A24_VREF_1 17 GPIO_P1 10_L2N_CMPMOSI_2 (RIT s o 10_12p.3 37 GND VCCAUX
1oL 3p o |06 _GPIO 10_L29P_A23_M1AL3_1 CPIONI 10_L3P_D0_DIN_MIS0_Miso1_2 —R43 o u1-sDI o LS GND veeaux
| 6 GPIO-N53 10_L29N_A22_M1AL4_1 |£18 = 10_L3N_MOSI_CSLB_MIS00_2 13 6 J1-SDO . €16 | Gnp
10-L5N-0 10_L30P_A21_M1RESET 1 [Fi4  GPIO-P. “0_Lsp_2 | U5 GPio-pss 0-L31P3 €3 onp VeeAux
lo_L4p_o [ B3 GPIO-PS6 (P - [cts__GPIO-N T 10_L31N_VREF_3 D10 VCCAUX
A3_GPIO-N56 10_L30N_AZ0_M1AL1_1 10_L5N_2 GND
10_L4N_D 017 GPIO—-P1 10_L32P_M3DQ14_3 05 VCCAUX
54 GPIO—P&5 10_L31P_A19_M1CKE_1 10_L12P_D1_MIS02_2 GND
10_L5P_0 018 GPIO—N1 10_L32N_M30015_3 Ei5 VCCAUX
As_GPIO—N55 10_L3IN_ALB_M1AL2_1 10_L12N_D2_MIS03_2 GND
10_L5N_0 12 GPIO-P2 10_L33P_M30012_3 c12 VCCAUX
5 GPIO—P54 10_L32P_A17_M1AB_1 10_L13P_M1_2 GND
10_L6P_0 613 GPIO-N2 10_L33N_M30Q13_3 617 VCCAUX
A5_GPIO—N54 10_L32N_A16_M1A9_1 10_L13N_D10_2 GND
10_L6N_D £16 _GPID—P10 10_L34P_M3UDQS_3 2
7 _GPI0—P50 10_L33P_AL5_M1AL0_1 10_L14P_D112 GND
*10_L7P_0 £18 GPIO— Gl 10_L34N_M3UDASN_3 5
€6 GPIO-N50 10_L33N_ALL_M1A4_1 10L14N_D12 2 [ VA3 GPlo-NeL GND
*I0_L7N_0 12 GPIO—P13 Wil criores 10_L35P_M30010_3 H10 VCCINT
86 GPIO—P52 10_L34P_AL3_MIWE_1 *10_L15p_2 |- MLl GPiO-re3 GND
10_L8P_0 13 GPIO—N13 NIt GPio-ne3 10_L35N_M30Q113 HB VCCINT
A6_GPIO—N52 10_L34N_A12_M1BA2_1 *0_L15N_2 |-NAL  GPIO-N63 GND
10_LBN_VREF_0 f17 _ GPIO— R1L  Grlo-p6u 10_L36P_M3DR8_3 11 VECINT
£7_GPIQ—P47 10_L35P_A11_M1A7_1 10_L16p_2 [-RIL __GPio-p6s GND
*10_L9P_0 16 GPIO-N 10_L36N_M3DQ9_3 15 VCCINT
€8 GPIO—N47 10_L35N_AL0_M1A2_1 10_L16N_VREF_2 GND
*I0_LIN_D 13 GPIO—P3 10_L37P_M3DQ0_3 I VCCINT
c7_GPIO—P51 10_L36P_AS_M1BAD_1 *10_L19P_2 GND
10_L10P_0 Hih  GPIO—N3 10_L37N_M3DQL3 9 VCCINT
27 _GPIO—N51 10_L36N_AB_M1BAL_1 *0_L1ON_2 GND
10_L10N_0 A7 GPIO=N51, Hi5 _ GPIO—P4 N 10_L38P_M3DQ2_3 K10 VECINT
i0_L11p_p D8 GPIO=P4; 10-L37PA7_MLAD-1 PIO—N4 10-L20P.2 10_L3BN_M3003_3 GND VCCINT
T - 10_L37N_A6_M1A1_1 | -H16 *0_L20N_2 P L4 K8 | GnNp
10_L11N_o |—C8 GPIQ—N& - A 16 GPIO—P7 - 10_L39P_M3LDQS_3 4 & DDR-LDQAS L1 VCCINT
68 GPIO—P4i 10_L38p_A5_M1CLK_1 (616 OPIO=P/ *10_122pP2 X GND
*I0_L32P_0 G618 GPIO-N7 10_L39N_M3LDASN_3 19 VCCINT
Fa_ GPIQ—N& 10_L3BN_A4_M1CLKN_1 *I0_L22N_2 3 0OR-06 GND
+10_L32N_0 113 GPIO-P 10_L40P_M3DQ6 3 [—43 —  DOR-06 Mi7 VECINT
56 GPlO—P49 10_L39P_M1A3_1 10_123P_2 ) R-D7 GND
10_L33P_0 K1k GPIO— 10_L4ON_M3pQ7_3 |~ DOR-D7 M2
1o Csen 0 |_A8_GPIO-N49 10_L39N_M10DT_1 - 10_L23N_2 s [tz DOR-04 GND e
)_LI3N_ 112 GPIO-P 10_L41P_GCLK27_M3DQ4_3 ME VCCO_0
09 GPIO—Phk 10_L4OP_GCLK11_M1A5_1 10_129P_GCLK3_2 H o0R-05 GND
10_L34P_GCLK19_0 SPlo-NLL 1O L4ON CCLK10 Mt 1 |13 GPIO-N o Lo ceLko 10_L4N_GCLK26_M3DQ5_3 N3 | onp Veeo_o
10_L34N_GCLK18_D (<2 = i - K15 GPIO—P. ey 10_L42P_GCLK25_TRDY2_M3UDM_3 K45 DDR—UDM R1 VCCo_0
89 __GPIO—P45 10_L41P_GCLKI_IRDY1_M1RASN_1 10_L30P_GCLK1_D13_2 K3 GND
10_L35P_GCLK17_0 K16 GPIO—N ID_L42N_GCLK24_M3LOM 3 |—3— DDR~LDM Rik Veeo_o
A9 GPIQ-N45 10_L44N_GCLKB_N1CASN_1 10_L30N_GCLKO_USERCCLK 2 GND
I0_L35N_GCLK16_0 115 __GPIO—P2k 10_L43P_GCLK23_M3RASN_3 (—L5—D DDR—RAS R18 veeo_o
D11 GPIO— P4l 10_L42P_GCLK7_M1UOM_1 10_L31P_GCLK31_D14_2 K5 GND
10_L36P_GCLK15_0 116 GPIO—N24 10_L43N_GCLK22_IRDY2_M3CASN_3 |—X5 15 DDR—CAS Rl veeo_o
C11 GPIO—N&i 10_L42N_GCLK6_TRDY1_M1LDM_1 10_L3LN_GCLK30_D15_2 Ho " bdRow GND
10_L36N_GCLK14_0 H17 GCLK2 10_L44P_GCLK21_M3A5_3 R0
s [Ccio_ePIo=P42 10_L43P_GCLK5 M10Qk_1 |-HLZ 10_L32P_GCLK29_2 o Ll CCLK20 M3ne s | _H3 oo T B
oL ek 0 | ALD GPIQ=N42 10_L43N_GCLKL_M10as_1 [FHIB &1 —siwuB 10_L32N_GCLK28_2 e hep Maas s |7 ooess GND veeo_t
e er o 69 _GPI0-P43 10_L44P_A3_M1DQ6_1 %oul WR# 7I0_Lkop_2 |8 —SPO-Pr oLt ben. Ms00T 3 X6 “uiéz GND VCCO_t
10 L38N VREF 0 |_F8_GPIQ=N& 10_Lu4N A2 M1DQ7_1 (2B U1 -RD 10_Lbon 2 (A8 ___cro-ATL oo s 83 S poR—ck_p ks VCCO_L
10.130p 0 |_BLL GPIO—P% 10_L45P_A1_M1LDQS_1 [KLT & U1 —TXE# 10_Lb1p_2 [UB  GPIO=PT3 e a2 DOR ek, ND VECOL
10_L39N 0 | _ALL_GPIO=N4 10_L4sN_A0_M1LDasN_1 A8 o U1 RxEE 10_L4LN_VREF 2 [Y8___GPO-NTS e 72 oema [GRD)2e v18 | cyp VCCO_L
- 611 _GPIO-P3 10_L46P_FCS_B_M1D@2_1 17 = 10_L43p_2 Y7 el IDTY DOR_AL veeo_t
JIo_L40P_D PIO—N3 10_L46N_FOE_B_M1DQ3_1 |—L18 Ui-b1 10_L43N_2 L 10_LA7NM3ALS
*10_L40N_0 | F10_GPIO—N3 —LHONTOED] AT Ui-D2 - N7 10_L48P_M3BA0_3 2 5 DDR—BAO
812 GPIO-P3 10_L47P_FWE_B_M1DQD_1 *10_L44P_2 F cK 3 a17
10_L41P_0 ip ~D3 PB 10_L4gN_M3BA1_3 —EL 5 DDR—BAL - K veeo_2
A12_GPIQ—_N37 10_L47N_LOC_M1DQL_1 “I0_L44N_2 H6 © Domear DI w32 pis
10_L4N_D 3 NL7 U1-DA& —oU1-D[0..7] 16 10_L49P_M3A7_3 3 101 veco_2
“lo_Lu2p_o |E1L GPIO—P38 10_L48P_HDC_M1DQB_1 — U1-D5 10_LU5P 21— 10_L4ON_M3a2_3 |—HE DDR=A: MS TR 818 fqys veeo_z
— 2 [TE11_GPIO-N38 10_L4BN_M1DQ9_1 10_L45N_2 e DO L% i -
+10_L42N_0 3 P17 Ui-D6 R7 10_L50P_M3WE_3 T 00 veeo_2
D12 GPIO-P36 10_L49P_M1DQ10D_1 10_L46P_2
“I0_L47P_0 pig Ui-D7 17 10_L5ON_M3BA2_3 veeo_2
o Lm0 | CL2 GPIO-N36 10_L49N_M1DQL1_1 — 10_L46N_2
_LUTN_ Ni5_ GPIO-P23 NG 10_L51P_M3A10_3 veeo_2
. C13 GPIO-P34 10_L50P_M4UDQS_1 *l0_Luy7p_2 | N6 GPio-p74
10_L50P_D 3 N6 GPIO-N23 . 7 GRIO-N7k 10_LEIN_M3A4_3
. A13 GPIQ-N34 10_L50N_M1UDQSN_1 10_L47N_2 | —P7 __ GRIO=NTH
10_L50N_0 117 GPIO-P27 RS GPIO-PT79 10_L52P_M3A8_3 suspeno  R16 veeo3
F12 GPIO—P35 10_L51P_M1DQ12_1 10_L48P_D7_2 SUSPEND
10_L51P_0 TiB_ GPIO-N27 15 GPI0-N79 10_L52N_M3A9_3 P13 veeo_s
£12 GPIO-N35 10_L5IN_M1DQ13_1 10_L48N_RDWR_B_VREF_2 | 13 GMO-NT3 17 CMPCS_B_2
10_LSIN_D U17__GPIO—P. s 80 10_153P_u3cKe_3 T DDR -~ CKE ooNe V17 veeo_s
814 GPIO—P32 10_L52P_M1DQL4_1 10_L49P_D3_2 OR_AL2 Done V17 | pope_p
10_L62P_0 U8 GPIO-N 5 10_L53N_M3A12.3 PROG V. veeo_3
AL GPIO—N32 10_L52N_M1DQ15_1 10_L4IN_D4_2 g“ PROG V2 | pROGRAM_B_2
10_L62N_VREF_0 M4 GPIO—P. RS 10_L54P_M3RESET_3 veeos
F13 GPIO—P33 10_L53P_1 10_L62P_D5_2 035 " opR-att
10_L63P_SCP7_0 BIO_N33 1O_L53N_VREF_1 |NLY PIO-N |0_L62N_D6_2 |13 GPIO-NB2 10_L54N_M3A11 3 veeo3
10_L63N_SCP6_0 Ei: I ED S le1p 1 [ L1k GPIO=P, o Ls3p o | Thcmo-per 10_L55P_M3A13_3 —x:
10_L64P_SCP5_0 3 o Lo 1 [ M13_GPIO=N 1o L6 [vu 10_L55N_M3A14_3 |—E5
10_L64N_scpy_p [-ALS GRIO-N3 ) P15 GPIO-P25 . N5 criopne 10_183P_3 [€2
o Lesn acp o [ D16 GPIO=P3 10_L74P_AWAKE_1 2 10_L64P_D8_2 (0Le3N VRer 3 €L %
e S I GPIO=N3 10_L74N_DOUT_BUSY_1 [P16  GPIO=N25 10_L64N_D9_2 |—P6  GPIO-N78 HENRE
10-L65N_SCP2.0 GPIO—P 10_L65P_INIT_B_2 U3 INTB
10_L66P_SCP1_0 [BL6 —F2 —HooR- NI V3 ouiocs
0 Leen acpo o | AL6 GPIO-N2 10_L65N_C5082 Y3 o U1~
PARTANGIXXXX=CSG32% PARTANBLXXXX-CSG324 PARTANBLXXXX-CSG324 PARTANBLXXXX-CSG32% PARTANBLXXXX—CSG32%
GPIO-P[1.
DDR-A[0..12] G—1
100MHz OSC\LLATOR
VEC3vV3 X((
a FX0— H<:536R
o o 2
g 5 = A nnm
100MHz OSCILLATOR 3 4 E/D vCC
FXO-HC536R g
i poa —Eﬂ e DDRIVA e QLD @0 2 |y our L3 GELKL
oo Z UT
3y 0 L L E
6N 2 |cyp oyt |3 _GELK2
I D.01uF J0.014F [0.0LF [0.014F [0.0LuF [0.014F [0.0LaF [0.01aF [0.010F [0.010F J0.01uF [0.014F [0.0LuF [0.01aF Jo.01uF [0-010F Jo-01uF PROGE 1opF
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GND
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(GND R5
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R38

NOT POPULATED
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EEDATA 61
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VREGIN
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u2
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AGND
GND
GND
GND
GND
GND
GND
GND
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ADBUSO
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BDBUSH
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BDBUS7
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BCBUS2
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BCBUS7

PWREN
SUSPEND

16 TCK/SCK
17 1D1/SD0
| 18  TDO/SDI

19 T™MS/CS
21 X
22 X

_2}%(

Jumper on — J1,J2,J3,04 - JTAG COMMUNICATION
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