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Notes

Top Hierarchical Block Diagram
Clock Sources:
SystemAce Controller & CF Socket,

DDR-1
DDR-1
DDR-1
DDR-1
DDR-1
DDR-1
DDR-1
DDR-1
DDR-1
DDR-1
DDR-1
DDR-1

LCD I/F Connector,

RS232

3S1500FG676
3S1500FG676
3S1500FG676
3S1500FG676
3S1500FG676
3S1500FG676
3S1500FG676
3S1500FG676
3S1500FG676
3S1500FG676
Power:
Power:
Decoupling Caps:
Decoupling Caps:

Description

Page

C452
D12
DD1
Jo
L4
P42

Epson EC2121CA-166M OSC, SMA's
JTAG Conn.
Micron MT46V16Ml16P-75 - MEM Top

Mem Top Termination Resistors

Micron MT460V1oMloP-75 - MemL 01

Meml. 01 Termination Resistors

Micron MT460V1oMloP-75 — MemL 23

Meml. 23 Termination Resistors

Micron MT4o0V1eM1loP-75 — MemL 45

Meml. 45 Termination Resistors

Micron MT46V1oMloP-75 - MemL 67

Meml. 67 Termination Resistors

SODIMM 200-pin Socket "Right"

SODIMM Termination Resistors
MC741L.CX541D level shifters,
I/F MAX3316ECUP 2.5V & DBI9F Serial Conn
BANKO MemL A[12:0] I/F, SYSCLK INPUT,
BANK1 Mem Top I/F, Vcco=+2.5V

BANK2 SODIMM Socket I/F, Vcco=+2.5V
BANK3 SODIMM Socket I/F, Vcco=+2.5V
BANK4 SODIMM Socket I/F, SYSACE I/F, Vcco=+2.5V
BANKS ICD I/F, RS232 I/F, Vcco=+2.5V
BANK6 MemL I/F, Vcco=+2.5V

BANK7 MemL I/F, Vcco=+2.5V

Config Bank, XCONFIG Conn., Mode Sw,
Power Pins: GND, Vccaux (+2.5V), Vccint
+1.25V Vvtt, +1.25V DDRI1

+1.2V Vccint, +1.25V FPGA

+1.25V Vvtt, +1.25V FPGA, +1.25V DDR1
+5v, +3.3V, +2.5V, +1.2V Vccint

7-Segment Display

Prog PB Sw
(+1.2V)

+2 .5V,
+3.3V,
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4 x 1o-bit DDR-1 Mem

3S1500FG676

DDR1_Top

[15:0]

MEMA_DQ

MEMBCDE_DQ[63:0]

MEMBCDE_DQS[7:0]

MEMBCDE_A[12:0]

MEMBCDE_BA[1:0]

MEMBCDE_CTL[4:0]

MEMBCDE_CLK{7:0]

EXTCLK1_P

EXTCLK1_N

on the Left are designated:
MEMB = MEM DQS (O:l)
MEMC = MEM DQS (2:3)
MEMD = MEM DQS (4:5)
MEME = MEM DQS (6:7)
DDR1_Left
MEMBCDE_DQ[63:0]
MEMBCDE_DQ[63:0]
MEMBCDE DQS[7:0]
MEMBCDE_DQS[7:0]
MEMBCDE_A[12:0]
MEMBCDE_A[12:0]
MEMBCDE BA[1:0]
MEMBCDE_BA[1:0]
MEMBCDE DMBUSI[7:0]
= MEMBCDE_DMBUSI[7:0]
8 = MEMBCDE CTL[4:0]
5 3 MEMBCDE_CTL[4:0]
> > .
28 z MEMBCDE_CLK[7:0] MEMBCDE CLKIZ:0]
- « o
+ o+ o+ GND_SIGNAL GND_SIGNAL
x
[m}
e EXTCLK1 P
2 EXTCLKT N
N
T

+1.25V_Vit

SYSCLK 166M P

SYSCLK_166M_N

SYSCLK_166M_P

SYSCLK_166M_N

SYSACE_CLK
SYSACE_MPD[7:0]
SYSACE_MPA

4

SPARTAN3

SYSACE CLK
SYSACE MPDI[7:0

[6:0]

SYSACE_MPWE_B

VIEAG:O |4

MEMBCDE_DMBUSJ7:0]

SYSACE_MPOE_B

>
4
4
>

SYSACE_CFGPROG_B

SYSACE_MPCE_B

SYSACE_CFGINIT_B
SYSACE_MPBIRQ

m
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FPGA_TDO

SYSACE_MPBRDY

SYSACE_TDO

SYSACE_TDO
FPGA_TDO

[1:0]

MEMA_DQS

MEMA_A[12:0]

+2.5V
— = T

5 & Q +1.25V_DDR1
= % =

S 3 5 +1.25v vtt
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S S =S GND_SIGNAL
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+1.25V_DDR1
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GND_SIGNAL
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DIMM_DQ[71:0]

DIMM_DQS][8:0]

DIMM_A[12:0]

DIMM_BA[1:0]

DIMM_DM[8:0]
DIMM_CK([3:0]
DIMM_SER([1:0]
DIMM_CTL[3:0]
DIMM_SA[2:0]
DIMM_S[1:0]
+1.2V_Vccint

+1.25V_FPGA

GND_SIGNAL

A A
5

=1 o
ozl 2 I°l | &
e of Flo| %
ala] Opufx)eel S
o S| 2
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LCD

DISPLAY[6:0]

LCD_RS
LCD_R_ W B

LCD_E

LCD_DB[7:0]

GND_SIGNAL

GND_SIGNAL

SODIMM_Right
DIMM DQ[71:0] .
DIMM_DQ[71:0]
DIMM DQS[8:0] DIV DQS[E)]
DIMM_A[12:0] DIV AC120]
DIMM BA[1:0] DIV BAT0)
DIMM DM([8:0] _
DIMM_DM[8:0]
DIMM CK[3:0] S
DIMM SER[1:0] A
DIMM CTL[3:0] E——
DIMM_SA[2:0] DIV SAZ0)
DIMM S[1:0] DIV {10
+1.2V_Vccint
+1.25V_FPGA o5V —25Y
+1.25V_DDR1 +1.25V DDRI
+1.25v vii—1-25Y
GND_SIGNAL oND SiGNAL B—CND_SIGNAL

SODIMM_RIGHT

POWER_IF

v v
¥XSoommmomOd> O0WX mm +1.2V_Vccint .
J- =110 Iy AQASO (N +1.2V_Vccint
oz oz orouwwwHEO=ry FFEFR £~ ' -
i s| /O<200Zz08a 17 04 Seiko L167100J000 +1.25V_Vit
T ol Woaocgadsyla w< o +1.25V_Vit
35 88 +3.3V ¥l QS=5s5=Qa == QO =T -
OO +~+«— +3.3V o <=7 [ \u‘o I | < 1.25V FPGA
oo =¥ ol 3w WS Qu' FE +1.25V FPGA_ .1 25v_FPGA
x5 xx vo svl—2:5Y h 529099uwWS20 % RS232 DRIVER 25V_
00 : o 0355w 2 +1.25V_DDR1
Lo GND_SIGNAL Sl =500 z +1.25V_DDR1
& &> GND_SIGNAL S 00np0ns<Po 10}
@* - 5 " 2 RS232_T1IN GND _SIGNAL g =ND_SIGNAL
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<
zZ
S 2 i
g a Spartan3 DDR-1 Interface Board
+ z
— o [Size Document Number Rev
partan Oart oP B | os177 2
Date: Monday, January 31, 2005 [Sheet 02 of 33
1

5

4




Differential Inputs for Test Equ

1

ip. clock

"%

J1
! °
) CON_SMA_ST

,\Bg/\ EXTCLK1 P
1

>EXTCLK1_P

Termination resistors at FPGA Bank4

(Sheet

23)

J2
! ° 1 '\%3/‘ EXTCLKI N [ >EXTCLKI_N
) CON_SMA_ST
N
83V 425V 2.5V Oscillator Osc. Power | Resistor Configuration
EG-2121CA 2.5V DIFF'L LVPECL +2 .5V R73 0 ohms R72 DNA
R7 R73 Connect the diff'l P & N outputs R4 0 ohms R3 0 ohms
0 DNA gm No bias network required R76, R77, R78, R79 all DNA
<
- - S EG-2001CA 3.3V LVCMOS SINGLE ENDED +3.3V R72 0 ohms R73 DNA
J; _J_ _l_ Connect the SINGLE ENDED "P" outputf R4 0 ohms R3 DNA
D BT ShE S i R76 R77 Bias the S.E. output to 2.5V center] R77 100 ohms R79 100 ohms
DNA 100 Pulldown unused diff'l N clock sig R78 100 ohms
166MHz LVCMOS_33 out
Y1
1 6
2 N 5 AR SYSCLK T66M N syscLK_166M_N
el 50 ohm LVPECL term. R's at FPGA Bank0 (Sheet 19)
% SMT LCC package 100 ohm LVDS parallel term. R at FPGA BankO (Sheet 19)
et 2oy ez e LR A ssou s e gyou toou -
EG-2001CA166.0000M-PCH 3.3V LVCMOS SINGLE ENDED +3.3V
+2.5V
R78 R79 2.8V
100 100 JGGND_SIGNAL
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SW1

&
SwW PUSHBUTTON

+3.3V +2.5V SYSACE_CLK 2.5V signal excursion
T constraint R's (copied from ML300 pcb)
_ _ R9
¢ o) e 47K
0.01uF gJuuNd o N N dN o I <
c9 U10 11999917 1IN 171 MOM. PB FOR SysAce RESET
R17 R24 C7 C8 pr— SO RQ9ND DO NOMITW© EoEE
47K 100 4.7uF [ 01uF 3 Soogoggy  Sasasnaana  peQH
b 00000000 ol +3.3V +3.3V
° >>>>>>>> H{J>-Zln:|
- F: J3
@ O a
i e | o e :
o
110 vop |4 U & i weors cFD15 |18 D15 voct i
5 <20 yppi2 cFD14 18 D14 VCC2
£ <21 vpp11 CFD13 D13
21 G6ND ouT 2 REN——ISYSACE CLK 2 =321 vpp1o CFD12 [ D12 27 1
4 <23 vppog CFD11 D11 lorD# |-34—— RZAK__¢
33.0000MHz © <981 vpposg CFD10 ﬁ D10 IOWR# 38—\
N’ SG-8002CA 3.3V CMOS SYSACE_MPD7 58 CFDO9 I D09
SVSAGEMPDE 28+ vPDO7 CFD08 — D08
SYSACE_MPD5 go_| MPDO6 SystemAce Controller CFDO7 e Do7
SYSACE_MPD4 g1 | MPDOS CFDO6 1775 D06 2.5V
SVSAGEMPD3 MPDO4 CFDO5 D05 BVD2 48—
62 | \pD03 CFD04 106 D04 BvD1 48—
— 831 MPDO2 CFDO3 [-104 D03 vs2# 20— +¥2.5V
SYSACE MPDI7:0] SYSAGE MPDO 65 1 MpDo1 cFDo2 & D02 vst# [F3— 3.3V
SYSACE_MPDI[7:0] <__> ' 66| vPDOO CFDO1 2 DO1 wp 24— :
SYSACE MPA6 43 T Q FP144 CFD00 D00 INPACK# X
SYSACE_MPA5 MPAOG +3.3V
44 | MPAOS cFA10 21 A10
SYSACE MPA4 45 125 GND SIGNAL
VeACE MPAS MPAO4 CFA09 A09 _
— 81 MPA03 CFA08 130 A8
SVACEPA] 88 MpA02 CFA07 (132 A07 MH1 21—
SYSACE MPA[6:0] SVRAC MPAO1 CFA06 A6 MH2 22—
SYSACE_MPA[6:0] > : YSACE MPAO 20 MPA0O CFA05 12; AO5 MH3 [-23—<
CFA04 AO4 MH4 [—24—<
SYSACE_MPBRDY SYSACE MPBRDY 39 | \1pgrpy CFA03 139 AO3 MH5 22—
SYSACE_MPIRQ 41 141
SYSACE_MPBIRQ MPIRQ CFA02 A02 MH6 [—28—<
CFA01 142 A0 MH7 F2L—<
SYSACE_MPWE_B SYSACE MPWE B 76 | \ipwe# CFA00 4 A0O MHg 28—
SYSACE MPOE B___77 59
SYSACE_MPOE_B SYSACE MPCE B 4o | MPOE# 138 MH9
SYSACE_MPCE_B MPCE# CrCE2# 138 CE2# MH10 82—
SYSACE CLK o3 CFCET# (11 CE1#
SYSACE_ CLK < CLK cFeD2# 13- CD2#
CFCD1# CD1#
*—21 NC1
141 Ne2 CFREG# 3’40 REG# coELy 3 RIK
<161 Nes CFWAIT# (—140 WAIT# RESET 4l———nvNi—1
»—19 1 Nea CFGRSVD RDY/BSY#
SYSACE_TD <20 1 Ncs 131 ;
™ <211 Nce CFWE# 121 WE# GND1 [
TCK »—22 1 NC7 CFOE# OE# GND2
FPGA_TDO[ > <231 Ncs
<—24 1 NCo ERRLED 22
M>é mg]? STATLED | CF_Socket AV
<291 et c1o |43 3.3V 2.5V
a0 Ncis NG20 |27 % % 3
+2.5V 31 124 4.7K
CFPROG# goes to PROG_B RN B z oy 122 A REP & BLUE
CFGINIT# comes from INIT B 3 Ne oo D2
- <341 NC16 ] NC23 20—
w361 \CI7ES oux_ AB&Q NC24 FH—< o ]
= = oOnNX _
T L= —Enewzg EE5E 3338 FECP 5y33885885555555500 AEADER B2
SYSACE_CFGPROG_B PP D202 2229 LhhhL 22222222222222z22% R15 P1
CFPROG = 0.C. output GG GGGG G006 PRERER 600000000000000000 1K _
_ _ ] ] ] SYSACE_TSTTDO 1
1 MR 9889 599 583y 1999933985899 588T P39 SYSACE TSTTDI 3 TRST B 1RsT B
SysAce ERR 5 POWER_IS_ON -
R32 2 R33 2 R10 LED Enable SYSACE_TSTTCK 7
47K > 47K > 47K I— — -on | SYSACE J/?BI'MBS 9
X 11
+2.5V ™S 3 7%/\ SystemAce_C N [|::|] E HALT B <1} 13
TCK 308 .0 w 15
FPGA_TDO 9 SYSACE_TSTTDI P39 a
A SYSACE_TSTTCK N HDR_7x2_2MM — %7
Sw2 SYSACE_TSTTMS T — DNA
R SYSACE _TSTTDO 4 5
e Vi 3 4
6 8.7 P4 3 (FPGA TDI) 5 6
o SYSACE TDO RS%Z.DNA 0 ohm 0402 resistors 7 8
SysAceAddr_RotarySW ™S 303 A 9 10
; TCK 304 .DNA SysAce Controller Bypass 11 12 Title
Disable SysAce after RESET i& FPGA TDO R3 ~ONA 3 14 Spartan3 DDR-1 Interface Board
Normal=R306,R307,R308,R309 In, R302,R303,R304,R305 Out Pl3—' Size Document Number Rev
' Bypass=R302,R303,R304,R305 In, R306,R307,R308,R309 out . B | 0381177 2
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Single DDR-1 Memory on Top is designated MEMA

) _QMEMA_DQ[1 5:0]

>>MEMA_DQ[15:0]

/'_QMEMA_DQS[1 :0]

+1.25V_DDR1
us 9 bz
MEMA_A[12:0] » SaR saogw b
- MEMA AQ 29 000 OQg0d W MEMA_DQO
. (4 [aNala] [a)alalala] ['4
VEHA AT VWA—la 555 88988 5 poyaMEMADD)
MEMA_A3 2; A2 DQ2 MEMA 083
MEMA_A4 35 | A3 baQ3 MEMA _DQ4
MEMA_Ab a5 | A4 DQ4 MEMA _DQ5
MEMA_AG a7 | A5 DQ5 MEMA _DQ6
MEMA A7 a8 | A6 DQ6 MEMA _DQ7
MEMA_AS 29 | A7 bQr MEMA _DQ8
MEMA_A9 20 | A8 DQs MEMA _DQ9
MEMA_A10 o8 | A9 DQ9 MEMA _DQ10
MEMA_A11 41 | A1O_AP bQ10 MEMA _DQ11
MEMA_A12 20 | A1 bat1 MEMA DQ12
MEMA_BA[1:0] Az SQF MEMA DQI13
VEMA DA P_I\ MEMA BAO 26 | o\ DQ12 MEMA DQ14
_BA[1:0] MEMA_BA1 57 BA? 0815 MEMA DQ15
mgm—gmqf‘)] P_I\ MEMA DMO 20 |, o o MEMA DQSO0
_DM[1:0] MEMA DM 47 | (21, Uogg MEMA _DQS1
MEMA CTL BUS mgm—(’?ﬂwfop_( NMEMA CTLO _ MEMA WEB 1 | o .
_CTL[6:0 MEMA CTL1 __MEMA RAS B 23 RA# ch
0 WE B MEMA CTLZ __MEMA CAS B_ 29 St C
1 RA3. B CASH# NC3
2 CAS B MEMA CTL3 _ MEMA CK 45 | o “C“
3 K MEMA CTL4 _MEMA CK B 46 | 3K 5
4 cKB MEMA CTL5 _MEMA CKE 44 | SK% ONUT
5 CKE -
6 cs B MEMA CTL6 _MEMA CS B cae 00336 DNU2
- Mcs 2228 222292
>>> >>>>>
MT46V16M16

34
66
6

>>MEMA_DQS[1:0]

+2,5V

w25 [ >

+1.25V_DDR1

+1.25V_DDR1 [ >——

GND_SIGNAL

MT46V16M16TG-6P Single DDR-1 Memory on Top (MEM Top) | T B
Monday, January 31, 2005 Sheet 05 of
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+1,25V_Vit

MEMA DQO W
MEMA DQ1 102
MEMA DQ2 1 13
MEMA DQ3 1 14
MEMA DQ4 1 15
MEMA DQ5 1 16
MEMA DQ6 1 17
MEMA DQ7 1 18

+1,25V_Vit
MEMA_DQ8 3\1&;/
MEMA_DQ9 110
MEMA_DQ10 1 11
MEMA DQ11 1 12
MEMA DQ12 1 13
MEMA DQ13 1 14
MEMA_DQ14 1 15
MEMA DQ15 1 16
+1,25V_Vit
MEMA_DQS0 147
MEMA_DQS1 1 18
MEMA_DMO 1 19
MEMA DM1 1 10

Place these resistors close

MEMA

DQO

=>>MEMA_DQ[15:0]

MEMA

DQ1

MEMA

DQ2

MEMA

DQ3

MEMA

DQ4

MEMA

DQ5

MEMA

DQ6

MEMA

DQ7

MEMA

DQ8

MEMA

DQ9

MEMA

DQ10

MEMA

DQ11

MEMA

DQ12

MEMA

DQ13

MEMA

DQ14

MEMA

DQ15

MEMA

DQS0

MEMA

DQS1

4—>>MEMA_DQS[1 :0]

MEMA

DMO

MEMA

DM1

ﬂ-» MEMA_DM[1:0]

to the FPGA

+1,25V_Vit

MEMA DQO K!&O/\
MEMA DQ1 131
MEMA DQ2 1 12
MEMA DQ3 1 13
MEMA DQ4 1 14
MEMA DQ5 1 15
MEMA DQ6 1 16
MEMA DQ7 1 :]]7

+1,25V_Vit
MEMA_DQ8 R\%a/

MEMA_DQ9 139
MEMA_DQ10 1 1o
MEMA DQ11 1 11
MEMA DQ12 1 12
MEMA DQ13 1 13
MEMA DQ14 1 14
MEMA DQ15 1 15
1

+1,25V_Vit
MEMA_DQS0 146
MEMA_DQS1 1 17
MEMA_DMO 1 18
MEMA DM1 1 19
MEMA CTL3 _ MEMA CK 1 1o
MEMA CTL4 .

MEMA CK B 121
1

Place these resistors close to the MEMA

+1,25V_Vit
MEMA_AQ 594
MEMA At 5 15
MEMA A2 5 16
MEMA A3 5 17
MEMA A4 5 18
MEMA A5 5 19
MEMA A6 R\q&%
MEMA A7 601
MEMA A8 6 12
MEMA_A9 6 13
MEMA_A10 6 14
MEMA_A11 6 15
MEMA_A12 6 16

Common address signals
Place these resistors close to the MEMA

MEMA A0

=>> MEMA_A[12:0]

MEMA_A1

MEMA A2

MEMA A3

MEMA A4

MEMA A5

MEMA_A6

MEMA A7

MEMA_ A8

MEMA A9

MEMA _A10

MEMA_A11

MEMA A12

MEMA MT46V16M16TG-6P

(Top)

MEMA CTL BUS

oUW N O

WE_B
RAS B
cas_B
CK
CK B
CKE
cs B

+1,25V_Vit
MEMA WE B MEMA CTLO _R58&7 MEMA WE B MEMA CTLo A™D?MEMA_CTL[6:0]
7 MEMA RAS B__MEMA CTL1
MEMA RAS B MEMA CTL1 R588 MEMA CAS B__MEMA CTL2
7
MEMA CAS B MEMA CTL2 R589 MEMA CK _ MEMA CTL3
1 MEMA CK B___MEMA CTL4
MEMA_CK MEMA CTL3 R121 MEMA CKE __MEMA_CTL5
1
MEMA CK B MEMA CTL4 R122 MEMA CS B__MEMA CTL6
1
MEMA CKE __ MEMA CTL5 R590
1
MEMA CS B MEMA _CTL6 _R5Q1
R\&/\
MEMA _BAO 592
3 MEMA BAG S>MEMA_BA[1:0]
MEMA BA1 593 MEMA BAT
1

Common control signals
Place these resistors close

to the

MEMA

Termination Resistors

+1.25V_Vit

+1.25V_Vit

Title
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+2.5V +1.25V_DDR1
MEMBCDE_A[12:0] < u1 498 4997 >>MEMBCDE_DQ[63:0]
. . CN® oo w — .
MEMBCDE_A[12:0] [ w—— MEMBCDE AD 2, 588 58838 U |2 MEMBCDE DQo MEMBCDE_DQ[63:0]
MEMBCDE A1 20 A? 299 5588858 ¢£ 08(1) 4 MEMBCDE_DQ1
MEMBCDE A2 at | A 55555 DAl s MEMBCDE DQ2
MEMBCDE A3 a2 |1 DQ 7 MEMBCDE DQ3
MEMBCDE A4 a5 Ai DQi 8 MEMBCDE_DQ4
MEMBCDE A5 36| 4 DQ 10 MEMBCDE DQ5
MEMBCDE_A6 27 A5 DQ5 11 MEMBCDE_DQ6
MEMBCDE A7 28 Ag’ DQE 13 MEMBCDE_DQ7
MEMBCDE A8 a9 | A DQ o4 MEMBCDE DQ8
MEMBCDE_A9 a0 | 18 D8 "sg  MEMBCDE DQo
MEMBCDE AT0 o5 | A% oodd ['57 MEMBCDE DQ10
MEMBCDE _A11 41 A1?— 081? 59 MEMBCDE _DQ11
MEMBCDE A12 MEMBCDE DQ12
MEMBCDE_BA[1:0] < l\ 42 | A12 DQ12 gg VEVECOE D813
DQ13
) MEMBCDE BAO 25 63 MEMBCDE DQ14 _
MEMBCDE_BA[1:0] [__> VEMBODE BAT o Eﬁ? 8812 on MEMBGDE DOTE »>>MEMBCDE_DQS[7:0]
MEMBCDE DMBUSO MEMB LDM__ 20 |, LDQs |16 MEMB LDOS  MEMBCDE DQSO MEMBCDE_DQS[7:0]
MEMBCDE DMBUS1 _MEMB_UDM MEMB UDQS ___MEMBCDE DQS1
MEMBCDE_CTL[4:0K4 47 1 Upm upas 41 = 4 MEMBCDE DOS
) MEMBCDE_CTLO MEMBCDE WE B 21 14
MEMBCDE_CTL[4:0[ > MEMBCDE CTL1 MEMBCDE RAS B 93 ‘éVAE# “C; 0 MEMB_LDQS
MEMBCDE CTL2 MEMBCDE CAS B 29 S# C2H = 1 MEMB_UDQS
MEMBCDE CTL BUS CAS# NC3 2 MEMC_LDQS
MEMBCDE_CLKO MEMB_CK 45 | o “C“ 53 3 MEMC_UDQS
0 WE_B MEMBCDE _CLK1 _MEMB CK B 46 SK# C5 4 MEMD_LDQS
1 RAS B MEMBCDE CTL3 MEMBCDE CKE 44 19 5 MEMD_UDQS
2 CAS B CKE e N© o DNUT ) 6 MEME_LDQS
3 CKE MEMBCDE_CTL4 MEMBCDE CS B 24 “Ne JO0gd DNU2 7 MEME_UDQS
CS# DNH DDDDND
4 CS_B [P R N)] [ X NN N
>>> >>>>>
Jdd dd g MTasviemis
<9 — g
MEMBCDE_CLK[7:0K<
MEMBCDE_CLK[7:0] sl |/ \I5CDE CLKO MEMB CK
MEMBCDE CLK1 _MEMB CK B
MEMBCDE CLK BUS
0 MEMB_CK
1 MEMB_CK_B
2 MEMC_CK
3 MEMC CK_B
4 MEMD_CK
5 MEMD CK_B
6 MEME_CK
7 MEME_CK B
+2,5V
MEMBCDE_DMBUSI[7:0] <4
25V [ >——9
MEMBCDE_DMBUS[7:0] [ s} |-\ 5CDE DMBUS0 MEMB_LDM %
MEMBCDE _DMBUS1_MEMB_UDM +2.5V
MEMBCDE DMBUS
+1.25V_DDR1
0 MEMB_LDM T
1 MEMB_UDM
2 MEMC LDM
5 MEMC_UDM +1.25V_DDR1 [___>
4 MEMD LDM
S MEMD UDM +1.25V_DDR1 <&
6 MEME_LDM
7 MEME_UDM
GND_SIGNAL <K
GND_SIGNAL >
Title
Spartan3 DDR-1 Board
MT46V16M16TG-6P DDR-1 Memory on Left MEMB = MEM DQS (0:1
y . B | 0381177

Date: Monday, January 31, 2005 Sheet 07 of
[




=>>MEMBCDE_DQ[63:0]

MEMBCDE DQSO0 4—>>MEMBCDE_DQS[7:0]

MEMBCDE DMBU804->> MEMBCDE_DMBUSI[7:0]

MEMBCDE CLK04->>MEMBCDE_CLK[7:O]

+1,25V_Vit +1,25V_Vit
MEMBCDE_DQO
MEMBCDE_DQO 160 MEMBCDE_DQ8 168 MEMBCDE_DQ1
1 7 MEMBCDE_DQZ
MEMBCDE_DQ1 161 MEMBCDE_DQ9 169 MEMBCDE_DQ3
1 7 MEMBCDE_DQ4
MEMBCDE_DQ2 162 MEMBCDE_DQ10 120 MEMBCDE_DQ5
1 1 MEMBCDE_DQ6
MEMBCDE_DQ3 163 MEMBCDE_DQ11 174 MEMBCDE_DQ7
1 3 MEMBCDE_DQ8
MEMBCDE_DQ4 164 MEMBCDE_DQ12 172 MEMBCDE_DQ9
1 3 MEMBCDE_DQ10
MEMBCDE_DQ5 165 MEMBCDE_DQ13 173 MEMBCDE_DQ11
1 7 MEMBCDE_DQ12
MEMBCDE_DQ6 166 MEMBCDE_DQ14 174 MEMBCDE_DQ13
1 3 MEMBCDE_DQ14
MEMBCDE_DQ7 167 MEMBCDE_DQ15 125 MEMBCDE_DQ15
1 1
+1,25V_Vit
MEMB_LDQS MEMBCDE_DQS0__R1%6 MEMB_LDQS
7 MEMB_UDQS MEMBCDE_DQS1
MEMB_UDQS MEMBCDE_DQS1 3\2\7/
p
MEMBCDE_DMBUSO _MEMB_LDM R\g@/ MEMB_LDM
7 MEMB_UDM _MEMBCDE_DMBUST
MEMBCDE_DMBUS1 _MEMB_UDM R\g@/
p
MEMBCDE_CLKO MEMB_CK R\!&” MEMB_CK
7 MEMB_CK_B MEMBCDE_CLK1
MEMBCDE_CLK1 MEMB_CK B

R

Place these resistors close to

the FPGA

+1,25V_Vit +1,25V_Vit
MEMBCDE_DQO 190 MEMBCDE_DQ8 198
MEMBCDE_DQf1 1 11 MEMBCDE_DQ9 1 19
MEMBCDE_DQ2 1 12 MEMBCDE_DQ10 2 1o
MEMBCDE_DQ3 1 13 MEMBCDE_DQ11 2 11
MEMBCDE_DQ4 1 14 MEMBCDE_DQ12 212
MEMBCDE_DQ5 1 15 MEMBCDE_DQ13 2 13
MEMBCDE_DQ6 1 16 MEMBCDE_DQ14 214
MEMBCDE_DQ7 1 17 MEMBCDE_DQ15 2 15
+1,25V_Vit
MEMB_LDQS MEMBCDE_DQS0 216
MEMB_UDQS MEMBCDE_DQS1 R\‘zgf
MEMBCDE_DMBUSO _MEMB_LDM R\g&aﬁ
MEMBCDE_DMBUS1 _MEMB_UDM R\‘zé?f
MEMBCDE_CLKO MEMB_CK R\%Qf
MEMBCDE_CLK1 MEMB_CK B R\?\V

pucy

Place these resistors close to the MEMB/U1l

RP1 RPAK_BUS18_50 RP2 RPAK_BUS18_50
=>> MEMBCDE_A[12:0] A1 A3 MEMBCDE CTL4 MEMBCDE CS B =>PMEMBCDE_CTLI40]  ygupcpe crr 8Us
—AL ] Ry R10 83— s |} R10 "p> MEMBCDE_CTL1 MEMBCDE_RAS B 0 WE_B
c1 | R2 R11 703 MEMBCDE_A3 c1 | R2 R11 "o MEMBCDE CTLZ MEMBCDE CAS B 1 RAS B
D1 52 S]g D3 MEMBCDE A2 52 S]g D3 __MEMBCDE CTLO MEMBCDE WE B 2 cAs B
E1| Re R1 T3 MEMBCDE Al _EI_—DJ— R4 R13 |23 — 2 o
ks e o =k e Lo
G1 G3
H1 | R R16 (3 MEWBCDE BAT ﬂ-»MEMBCDE_BAm:m —H R7 R1S M
J1 RY R18 J3 MEMBCDE BAO —J1 ] R9 R18 |3
PR INOES PR INCES
dddddddd +1.25V_Vit 4d ddd +1.25V_Vit
< oAQuu@d/ S (fan w @I
MEMBCDE_A8
MEMBCDE A9
MEMBCDE A6
MEMBCDE A7
MEMBCDE A4 MEMBCDE_CTL3 MEMBCDE_CKE
MEMBCDE_A5 MEMBCDE A11 »>> MEMBCDE_A[12:0]
MEMBCDE A12 d
Common address signals Common control signals
: 1) 1) : 1) 1)
Place this Rpak at end of bus "T Place this Rpak at end of bus "T
+1.25V_Vit
+1.25V_Vit >>+1.25V_Vit
Title
Spartan3 DDR-1 Board
— " LAl ; ; ; 5 B TNumb R
MEMB MT46V1oM16TG-6P (Left) Lower" Termination Resistors | e B
Monday, January 31, 2005 Sheet 08 of 33
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+2,5V +1.25V_DDR1
v2 +99 q 9
. — N M — ANM< W0 L .
MEMBCDE_A[12:0] ) se—— MEMBCDE A0 20 588 55888 4 MEMBGDE DOA6 »>MEMBCDE_DQ[63:0]
A0 [aYalalilaYalaYala R 4 DQO
MEMBCDE A1 30 | A9 SS5 588858 5 B MEMBCDE _DQ17
MEMBCDE A2 Y I 55555 bt MEMBCDE _DQ18
MEMBCDE_A3 a2 | DQ MEMBCDE_DQ19
MEMBCDE A4 a5 Ai Doi MEMBCDE_DQ20
MEMBCDE A5 36 | DQ MEMBCDE_DQ21
MEMBCDE_A6 27 A5 DQ5 MEMBCDE_DQ22
MEMBCDE A7 28 Ag DQE MEMBCDE_DQ23
MEMBCDE A8 a9 | DQ MEMBCDE _DQ24
MEMBCDE_A9 20 A8 DQB MEMBCDE_DQ25
MEMBCDE_A10 8 A? AP o 39 MEMBCDE_DQ26
MEMBCDE _A11 41 A1?— DQ1(1J MEMBCDE_DQ27
MEMBCDE AT2___42 | A1 0812 MEMBCDE _DQ28
MEMBCDE_BA[1:0] 3 bl MEMBCDE_DQ29
_BA[T: >_Q MEMBCDE BAO 26 | 5, pas MEMBCDE_DQ30
MEMBCDE BA1 57 BA? 0815 MEMBCDE_DQ31
MEMBCDE DMBUS2 MEMC LDM 29 | . b MEMC _LDQS __ MEMBCDE_DQS2 »>MEMBCDE_DQS{7:0]
MEMBCDE DMBUS3 _MEMC UDM __ 47 QS MEMC UDQS ___MEMBCDE DQS3 d
MEMBCDE_CTL[4:0]) UoM upas MEMBCDE DOS
_CTL4: MEMBCDE CTLO MEMBCDE WE B 21 |\ .
MEMBCDE CTL1 _MEMBCDE RAS B 93 RA# ch 0 MEMB_LDOS
MEMBCDE CTL BUS MEMBCDE _CTL2 MEMBCDE CAS B 2 CAgg N83 1 MEMB_UDQS
2 MEMC_LDQS
0 WE_B MEMBCDE_CLK2 MEMC_CK 45 | o “C“ 3 MEMC_UDQS
1 RAS B MEMBCDE_CLK3 MEMC _CK B 16 CK C5 4 MEMD_LDQS
2 CAS B MEMBCDE _CTL3 MEMBCDE CKE 44 gK’é ONUT 5 MEMD_UDQS
3 CKE e N© <o 6 MEME_LDQS
4 cs B MEMBCDE CTL4 MEMBCDE CS B 24 | .o, Sog 99999 DNU2 7 MEME_UDQS
nn DOODOLYW
>>> >>>>>
4 o MT46VI6MI6
<9 [{e |
MEMBCDE_CLK[7:0] MEMBCDE_CLK2 MEMC_CK
MEMBCDE_CLK3 MEMC CK B
MEMBCDE CLK BUS < ;
0 MEMB_CK
1 MEMB_CK_B
2 MEMC_CK
3 MEMC CK_B
4 MEMD_CK
5 MEMD CK_B
6 MEME_CK
7 MEME_CK_B
+2,5V
MEMBCDE_DMBUS[7:0] MEMBCDE_DMBUS2 _MEMC_LDM 257 >
MEMBCDE _DMBUS3 _MEMC_UDM : >
MEMBCDE DMBUS
+1.25V_DDR1
0 MEMB_LDM T
1 MEMB_UDM
2 MEMC LDM
3 MEMC UDM +1.25V_DDR1 Y———
4 MEMD LDM
5 MEMD UDM
6 MEME_LDM
T MEME_UDM GND_SIGNAL )
Titie
Spartan3 DDR-1 Board
— — : [ ]
MT46V16M16TG-6P DDR-1 Memory on Left MEMC MEM DQS (2:3) 7T DosimeTNaTber Rev
B | 0381177 1

Date:
[
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+1.2 +1.2
1.28V_vtt 1.28V_vtt MEMBCDE Date  A™PMEMBCDE_DQ63:0]
MEMBCDE_DQ16 220 MEMBCDE_DQ24 228 MEMBCDE_DQ17
1 1 MEMBCDE _DQ18
MEMBCDE_DQ17 221 MEMBCDE_DQ25 229 MEMBCDE_DQ19
1 1 MEMBCDE_DQ20
MEMBCDE_DQ18 222 MEMBCDE_DQ26 230 MEMBCDE_DQ21
1 1 MEMBCDE _DQ22
MEMBCDE_DQ19 223 MEMBCDE_DQ27 231 MEMBCDE_DQ23
1 7 MEMBCDE _DQ24
MEMBCDE_DQ20 224 MEMBCDE_DQ28 232 MEMBCDE_DQ25
1 1 MEMBCDE_DQ26
MEMBCDE_DQ21 225 MEMBCDE_DQ29 233 MEMBCDE_DQ27
1 1 MEMBCDE _DQ28
MEMBCDE_DQ22 226 MEMBCDE_DQ30 234 MEMBCDE_DQ29
1 D MEMBCDE_DQ30
MEMBCDE_DQ23 227 MEMBCDE_DQ31 235 MEMBCDE_DQ31
1 1
+1.25V_Vit
MEMC_LDQS MEMBCDE DQS2 R236 MEMC _LDQS __ MEMBCDE_DQS2 »>MEMBCDE_DQS{7:0]
1 MEMC UDQS ___MEMBCDE DQS3 d
MEMC _UDQS MEMBCDE_DQS3__R237
7
MEMBCDE_DMBUS2 _MEMC_LDM 238 | MEMBCDE_DMBUS2 _MEMC_LDM 4‘» MEMBCDE_DMBUS[7:0]
%1" 1 MEMBCDE _DMBUS3 _MEMC_UDM
MEMBCDE_DMBUS3 _MEMC_UDM 239
B\&/\ SMEMBCDE_CLK[7:0
MEMBCDE_CLK2 MEMC_CK B\‘zg{)/\ MEMBCDE_CLK2 MEMC_CK _CLK[7:0]
1 MEMBCDE_CLK3 MEMC CK B d
MEMBCDE_CLK3 MEMC CK B

Place these resistors close to the FPGA

R

MEMC MT46V16M16TG-6P

(Left)

+1,25V_Vit +1,25V_Vit
MEMBCDE DQ16 220 MEMBCDE DQ24 228
MEMBCDE DQ17 2 11 MEMBCDE DQ25 2 19
MEMBCDE DQ18 2 12 MEMBCDE DQ26 2 1O
MEMBCDE DQ19 2 13 MEMBCDE DQ27 2 11
MEMBCDE DQ20 2 14 MEMBCDE DQ28 2 12
MEMBCDE DQ21 2 15 MEMBCDE DQ29 2 13
MEMBCDE DQ22 2 16 MEMBCDE DQ30 2 14
MEMBCDE DQ23 2 17 MEMBCDE DQ31 2 15

+1,25V_Vit
MEMC LDQS MEMBCDE DQS2 266
MEMC UDQS MEMBCDE DQS3 2 17
MEMBCDE DMBUS2 MEMC LDM 2 18
MEMBCDE DMBUS3 MEMC UDM 2 19
MEMBCDE CLK2 MEMC CK 2 1O
MEMBCDE CLK3 MEMC CK B 2 11

Place these resistors close to the MEMC

Termination Resistors

+1.25V_Vit

+1.25V_Vit),

Title
Spartan3 DDR-1 Board
Size Document Number Rev
B 0381177 1
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+2,5V +1.25V_DDR1
U3 499 g
. — N ™M — ANM < W0 L .
MEMBCDE_A[12:0] ) MEMBCDE A0 20 588 55888 4 MEMBGDE DQ32 »>MEMBCDE_DQ[63:0]
A0 [aNala] [a)alalala] [\4 DQO
MEMBCDE A1 30 | A9 SS5 588858 5 B MEMBCDE _DQ33
MEMBCDE A2 a1t | 55555 bt MEMBCDE _DQ34
MEMBCDE A3 a2 | DQ MEMBCDE _DQ35
MEMBCDE A4 a5 Ai Doi MEMBCDE_DQ36
MEMBCDE_Ab5 36 | DQ MEMBCDE_DQ37
MEMBCDE_A6 27 A5 DQ5 MEMBCDE_DQ38
MEMBCDE A7 28 Ag’ DQE MEMBCDE_DQ39
MEMBCDE A8 a9 | DQ MEMBCDE_DQ40
MEMBCDE_A9 20 A8 DQB MEMBCDE_DQ41
MEMBCDE _A10 8 A? AP 5 39 MEMBCDE_DQ42
MEMBCDE A1 41 A1?— DQ1(1J MEMBCDE_DQ43
MEMBCDE A12___42 | A1 0812 MEMBCDE_DQ44
MEMBCDE_BA[1:0] 3 bl MEMBCDE_DQ45
_BA[T: MEMBCDE BAO 26 | 5, pas MEMBCDE_DQ46
MEMBCDE BA1 57 BA? 0815 MEMBCDE_DQ47
MEMBCDE DMBUS4 MEMD LDM 29 | . b MEMD LDQS __ MEMBCDE_DQS4 »>MEMBCDE_DQS{7:0]
MEMBCDE DMBUS5 _MEMD UDM __ 47 QS MEMD UDQS ___MEMBCDE DQS5 d
MEMBCDE_CTL[4:0]) UoM upas MEMBCDE DOS
_CTL4: MEMBCDE CTLO MEMBCDE WE B 21 |\ .
MEMBCDE CTL1 _MEMBCDE RAS B 93 RA# ch 0 MEMB_LDOS
MEMBCDE CTL BUS MEMBCDE _CTL2 MEMBCDE CAS B 2 CAgg N83 1 MEMB_UDQS
2 MEMC_LDQS
0 WE_B MEMBCDE_CLK4 MEMD_CK 45 | o “C“ 3 MEMC_UDQS
1 RAS B MEMBCDE_CLK5 MEMD _CK B 16 CK C5 4 MEMD_LDQS
2 CAS B MEMBCDE _CTL3 MEMBCDE CKE 44 gK’é ONUT 5 MEMD_UDQS
3 CKE e N© <o 6 MEME_LDQS
4 cs B MEMBCDE CTL4 MEMBCDE CS B 24 | .o, Sag 99999 DNU2 7 MEME_UDQS
[P R N)] DOODOLYW
>>> >>>>>
ddd MT46VI6M16
[sp S 0o | [{e|
MEMBCDE_CLK[7:0] MEMBCDE_CLK4 MEMD_CK
MEMBCDE _CLK5_MEMD CK B
MEMBCDE CLK BUS < ;
0 MEMB_CK
1 MEMB_CK_B
2 MEMC_CK
3 MEMC CK_B
4 MEMD_CK
5 MEMD CK_B
6 MEME_CK +2_‘-'yy
7 MEME_CK_B
+25V H—
MEMBCDE_DMBUS[7:0] MEMBCDE_DMBUS4 _MEMD_LDM
MEMBCDE _DMBUS5 _MEMD _UDM +1.25V_DDR1
MEMBCDE DMBUS
0 MEMB LDM
] MEME UDM +1.25V_DDR1 Y———
2 MEMC_LDM
3 MEMC_UDM
4 MEMD LDM
5 MEMD UDM
A MEME_LDM GND_SIGNAL >
7 MEME_UDM
Titie
Spartan3 DDR-1 Board
MT46V16M16TG-6P DDR-1 Memory on Left MEMD = MEM DQS (4:5
y . B | 0381177 1
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g

Place these resistors close to the FPGA

+1.25V_Vitt +1.25V_Vitt
+1.25V_Vit +1.25V_Vit )
T MEMBCDE_DQ32 =>>MEMBCDE_DQ[63:0] MEMBCDE_DQ32 310 MEMBCDE_DQ40 318
MEMBCDE_DQ32 280 MEMBCDE_DQ40 B\gg\s/\ MEMBCDE_DQ33 1 1
1 1 MEMBCDE_DQ34 MEMBCDE_DQ33 341 MEMBCDE_DQ41 319
MEMBCDE_DQ33 281 MEMBCDE_DQ41 B\gg\g/\ MEMBCDE_DQ35 1 1
7 1 MEMBCDE_DQ36 MEMBCDE_DQ34 312 MEMBCDE_DQ42 320
MEMBCDE_DQ34 282 MEMBCDE_DQ42 B\‘zé@/‘ MEMBCDE_DQ37 1 1
1 1 MEMBCDE_DQ38 MEMBCDE_DQ35 313 MEMBCDE_DQ43 321
MEMBCDE_DQ35 283 MEMBCDE_DQ43 B\‘zéq/\ MEMBCDE_DQ39 1 b
1 7 MEMBCDE_DQ40 MEMBCDE_DQ36 314 MEMBCDE_DQ44 322
MEMBCDE_DQ36 284 MEMBCDE_DQ44 R\%é\zf MEMBCDE_DQ41 1 1
D 1 MEMBCDE_DQ42 MEMBCDE_DQ37 315 MEMBCDE_DQ45 323
MEMBCDE_DQ37 285 MEMBCDE_DQ45 R\%é\s/\ MEMBCDE_DQ43 1 1
1 1 MEMBCDE_DQ44 MEMBCDE_DQ38 316 MEMBCDE_DQ46 324
MEMBCDE_DQ38 286 MEMBCDE_DQ46 KZ&/\ MEMBCDE_DQ45 1 D
1 D MEMBCDE_DQ46 MEMBCDE_DQ39 317 MEMBCDE_DQ47 325
MEMBCDE_DQ39 287 MEMBCDE_DQ47 R\%&/\ MEMBCDE_DQ47 1 1
7 1
+1.25V_Vitt
+1.25V_Vit

_ MEMD_LDQS MEMBCDE_DQS4 __R326

MEMD_LDQS MEMBCDE DQS4 R296 MEMD LDQS __ MEMBCDE_DQS4 »>MEMBCDE_DQS{7:0] B\é\/\
1 MEMD UDQS ___MEMBCDE DQS5 MEMD_UDQS MEMBCDE DQS5 _ R327
MEMD_UDQS MEMBCDE_DQS5 _R297 1
7 ) MEMBCDE_DMBUS4 _MEMD_LDM 328

MEMBCDE_DMBUS4 _MEMD_LDM 208 | MEMBCDE_DMBUS4 _MEMD_LDM > MEMBCDE_DMBUSI7:0] B\é\/\

"€(1" 1 MEMBCDE _DMBUS5 _MEMD _UDM d MEMBCDE_DMBUS5 _MEMD_UDM B\s‘gg/\
MEMBCDE_DMBUS5 _MEMD_UDM B\%&/‘ 1

1 SMEMBCDE CLK[7:0 MEMBCDE_CLK4 MEMD_CK B\s‘é@/\
MEMBCDE_CLK4 MEMD_CK R\sé@/‘ MEMBCDE_CLK4 MEMD_CK _CLK[7:0] 1

1 MEMBCDE _CLK5 _MEMD CK B d MEMBCDE_CLK5 MEMD CK B R\?éﬂ/\
MEMBCDE_CLK5 MEMD_CK B 7

Place these resistors close to

the MEMD

+1.25V_Vit),
MEMD MT46V16M16TG-6P (Left) Termination Resistors S | Demimentuoer i
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¥2,5V +1.25V_DDR1
U4 MEE 5
. — N M — NS W0 [T
MEMBCDE_A[12:0] ) e— MEMBCDE_A0 29 | \o 888 88888 ® DQO
MEMBCDE A1 a0 | 2 >35> 8@saa > o
MEMBCDE_A2 31| s >>>>> DQ2
MEMBCDE A3 a2 |4 pe
MEMBCDE A4 35 | 1o bos
MEMBCDE_Ab 36| A pe
MEMBCDE_A6 ar | 12 P
MEMBCDE_A7 38 | 19 pas
MEMBCDE_A8 a9 | A pe
MEMBCDE_A9 a0 | 18 pas
MEMBCDE A0 28 | A3 0 o
MEMBCDE AT1 41 | 10 paid
MEMBCDE ATZ___47 | A1 DQ12
MEMBCDE_BA[1:0] >>—§ MEMBCDE BAO ___ og b
MEMBCDE BAT 7 | B9 bois
MEMBCDE_DMBUS6__MEME LDM___ 2q
MEMBCDE DMBUS7 MEME UDM 47 | L% Unos
MEMBCDE_CTL{[4:0], MEMBCDE CTLO MEMBCDE WE B 21 |, - NC1
MEMBCDE CTL1 MEMBCDE RAS B 23 | WE# N
MEMBCDE CTL BUS MEMBCDE CTL2 MEMBCDE CAS B 22 | ach Nea
0 WEB MEMBCDE_CLK6_MEME_CK 45 | oy e
1 Rase MEMBCDE CLK7 MEME CK B 25| K 5
2 cas’B MEMBCDE CTL3 MEMBODE CKE 44 | SR% DNU1
4 cs B MEMBCDE CTL4 MEMBCDE CS B 24 | o, SNe ggIaa
[2 XN DONHDDOYW
>>> >>>>>

CLK6

MEME_CK

MEMBCDE_CLK[7:0] MEMBCDE
MEMBCDE

CLK7

MEME_CK B

MEMBCDE CLK BUS

MEMB_CK
MEMB_CK B
MEMC_CK
MEMC_CK B
MEMD_CK
MEMD_CK B
MEME_CK
MEME_CK B

do s W RO

MEMBCDE_DMBUS[7:0]> MEMBCDE_DMBUS6 __MEME_LDM
MEMBCDE_DMBUS7 MEME_UDM

MEMBCDE DMBUS

MEMB_LDM
MEMB_UDM
MEMC_LDM
MEMC_UDM
MEMD LDM
MEMD UDM
MEME_LDM
MEME_UDM

do s W RO

MEMBCDE_DQ48

MEMBCDE_DQ49

MEMBCDE_DQ50

MEMBCDE_DQ51

MEMBCDE_DQ52

MEMBCDE_DQ53

MEMBCDE_DQ54

MEMBCDE_DQ55

MEMBCDE_DQ56

MEMBCDE_DQ57

MEMBCDE_DQ58

MEMBCDE_DQ59

MEMBCDE_DQ60

MEMBCDE_DQ61

MEMBCDE_DQ62

MEMBCDE_DQ63

MEME_LDQS

MEMBCDE_DQS6

MEME_UDQS

MEMBCDE_DQS7

34
4
66
6

MT46V16M16

do s W RO

»>>MEMBCDE_DQ[63:0]

MEMB_LDQS
MEMB_UDQS
MEMC_LDQS
MEMC_UDQS
MEMD LDQS
MEMD _UDQS
MEME_LDQS
MEME_UDQS

h))MEMBCDE_DQSW:O]

MEMBCDE DQS

+2.8V

+25V H—

+1.25V_DDR1

+1.25V_DDR1 y)—————

GND_SIGNAL >

MT46V16M16TG-6P DDR-1 Memory on Left MEME = MEM DQS (6:7)

Date:
[
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2 2 2 2
128Vt 128Vt MEMBCDE DQ48 ->>MEMBCDE_DQ[63:0] +1.25V_vt +1.25V_vt
MEMBCDE_DQ48 340 MEMBCDE_DQ56 348 MEMBCDE_DQ49 MEMBCDE_DQ48 370 MEMBCDE_DQ56 378
1 1 MEMBCDE_DQ50 1 1
MEMBCDE_DQ49 341 MEMBCDE_DQ57 349 MEMBCDE_DQ51 MEMBCDE_DQ49 371 MEMBCDE_DQ57 379
1 1 MEMBCDE _DQ52 1 1
MEMBCDE_DQ50 342 MEMBCDE_DQ58 350 MEMBCDE _DQ53 MEMBCDE_DQ50 372 MEMBCDE_DQ58 380
1 1 MEMBCDE_DQ54 1 1
MEMBCDE_DQ51 343 MEMBCDE_DQ59 351 MEMBCDE_DQ55 MEMBCDE_DQ51 373 MEMBCDE_DQ59 381
1 7 MEMBCDE_DQ56 1 7
MEMBCDE_DQ52 344 MEMBCDE_DQ60 352 MEMBCDE_DQ57 MEMBCDE_DQ52 374 MEMBCDE_DQ60 382
D 1 MEMBCDE_DQ58 D 1
MEMBCDE_DQ53 345 MEMBCDE_DQ61 353 MEMBCDE_DQ59 MEMBCDE_DQ53 375 MEMBCDE_DQ61 383
1 1 MEMBCDE_DQ60 1 1
MEMBCDE_DQ54 346 MEMBCDE_DQ62 354 MEMBCDE_DQ61 MEMBCDE_DQ54 376 MEMBCDE_DQ62 384
1 D MEMBCDE_DQ62 1 D
MEMBCDE_DQ55 347 MEMBCDE_DQ63 355 MEMBCDE_DQ63 MEMBCDE_DQ55 377 MEMBCDE_DQ63 385
1 1 1 1
+1,25V_Vit
+1,25V_Vit
MEME_LDQS MEMBCDE DQS6 _ R356 )
1 MEME_LDQS MEMBCDE_DQS6 »>MEMBCDE_DQS{7:0] MEME_LDQS MEMBCDE_DQS6 B\sgs/\
MEME_UDQS MEMBCDE DQS7 _R3&7 MEME UDQS ___MEMBCDE DQS7 d 1
7 MEME_UDQS MEMBCDE DQS7 _R3&7
MEMBCDE_DMBUS6 _MEME_LDM 358 ) 1
B\é\/‘ MEMBCDE_DMBUS6 _MEME_LDM > MEMBCDE_DMBUS[7:0] MEMBCDE_DMBUS6 _MEME_LDM B\sg/\
MEMBCDE_DMBUS7 _MEME_UDM B\s‘é\g/\ MEMBCDE _DMBUS7 _MEME_UDM d 7
1 MEMBCDE_DMBUS7 _MEME_UDM B\%é\g/\
MEMBCDE_CLK6 MEME_CK 360 ) 1
R\&f MEMBCDE_CLK6 MEME_CK MEMBCDE_CLK[7:0] MEMBCDE_CLK6 MEME_CK B\s‘é@/\
MEMBCDE_CLK7 MEME_CK B B\s‘g/\ MEMBCDE _CLK7 MEME CK B 1
1 MEMBCDE_CLK7 MEME_CK B B\s‘éq/\
p

Place these resistors close to the FPGA Place these resistors close to the MEME/U4

RP3 RPAK BUS18_50
N =>> MEMBCDE_A[12:0] RP4 RPAK _BUS18_50
R1 R10 FA3— pu>>MEMBCDE_BA[1:0

—Bl R R11 FB3— —A1L Ry Ri0 [-A3MEMBCDE BA0 —;gMEMBCDE_CT[L[w]O]

—C1]g; Ri2 k€3 B1 | ro R11 | B3 MEMBCDE CTL4 MEMBCDE CS B — :

D1 1Ra R13 23 MEMBCDE A3 C1 R R1 | -.C3 MEVMBCDE CTL1 MEMBCDE RAS B MEMBCDE CTL BUS
E1fr Rﬁ E3 MEMBCDE A2 D1 Rz R13 | -D3 MEMBCDE CTL2 MEMBCDE CAS B 0 WE_B
F1 Rg R15 -E3 MEMBCDE A1 E1 ] Re R1j E3___MEMBCDE_CTLO __MEMBCDE_WE B 1 RAS_B

2 CAS B
e e N | = s FE Do
| R8 R17 =0 VEMBCDE BAT _/==>?MEMBCDE_BA[1:0] R7 R16 p cs B
R9 R18 —HL fRg R17 H3—
NN NN NN R9 R18—J-3—
<oO0QuWw OIS 2%88&&8%(\1
dadddddd +1.25V_Vit -
49994494 7 NN AN ANNNNN +1'25V—Vtt
gqmoAQuu@dT
MEMBCDE_A7
MEMBCDE_A6
MEMBCDE_A9
MEMBCDE_A4
MEMBCDE_A5
MEMBCDE_CTL3 MEMBCDE_CKE
VEMECDE ATT »> MEMBCDE_A[12:0]
MEMBCDE_A8 MEMBCDE_A12

Common address signals

. , , Common control signals
Place this Rpak at end of bus daisy-chailn

Place this Rpak at end of bus daisy-chain

+1.25V_Vit Title
Spartan3 DDR-1 Board

MEME MT46V16M16TG-6P (Left) "Upper" Termination Resistors +mww——J S | o
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DIMM_DQ[71:0]<__emmm—

DIMM

DQO

DIMM

DQ1

DIMM

DQ2

DIMM_DQ[71:0KX

DIMM_DQS[8:0]<__emmm—

DIMM

DQ3

DIMM

DQ4

DIMM

DQ5

DIMM

DQ6

DIMM

DQ7

DIMM

DQ8

DIMM

DQ9

DIMM

DQ10

DIMM

DQ11

DIMM

DQ12

DIMM

DQ13

DIMM

DQ14

DIMM

DQ15

DIMM

DQ16

DIMM

DQ17

DIMM

DQ18

DIMM

DQ19

DIMM

DQ20

DIMM

DQ21

DIMM

DQ22

DIMM

DQ23

DIMM

DQ24

DIMM

DQ25

DIMM

DQ26

DIMM

DQ27

DIMM

DQ28

DIMM

DQ29

DIMM

DQ30

DIMM

DQ31

DIMM

DQ32

DIMM

DQ33

DIMM

DQ34

DIMM

DQ35

DIMM

DQ36

DIMM

DQ37

DIMM

DQ38

DIMM

DQ39

DIMM

DQ40

DIMM

DQ41

DIMM

DQ42

DIMM

DQ43

DIMM

DQ44

DIMM

DQ45

DIMM

DQ46

DIMM

DQ47

DIMM

DQ48

DIMM

DQ49

DIMM

DQ50

DIMM

DQ51

DIMM

DQ52

DIMM

DQ53

DIMM

DQ54

DIMM

DQ55

DIMM

DQ56

DIMM

DQ57

DIMM

DQ58

DIMM

DQ59

DIMM

DQ60

DIMM

DQ61

DIMM

DQ62

DIMM

DQ63

DIMM

DQ64

DIMM

DQ65

DIMM

DQ66

DIMM

DQ67

DIMM

DQ68

DIMM

DQ69

DIMM

DQ70

DIMM

DQ71

DIMM

DQS0

DIMM

DQS1

DIMM_DQS[8:0K<

DIMM

DQS2

DIMM

DQS3

DIMM

DQS4

DIMM

DQS5

DIMM

DQS6

DIMM

DQS7

DIMM

DQS8

J4

SODIMM 200-pin Socket
MT4VDDT1664HY 128MB Memory

1 FRONT BACK 2
1 VREF1 VREF2 |2
VSS1 VSS2
DIMM_DQO DIMM_DQ4
DIMM_DQ1 2 pao DQ4 |-§ DIMM_DQ5
; DQ1 DQ5 ?O
DIMM_A[12:0]  Demmmmmp 1001 20 DIMM_DQS0 11 VPo1 vbD2 5 DIMM_DMO
DIMM_ A[12:0& DIMM_AT DIMM_DQ2 13 8830 B"Q"g 14 DIMM_DQ6
—f . DIMM_A2 15 16
DIMM_A3 DIMM_DQ3 17 | VSS3 VsS4 —q DIMM_DQ7
DIMM_A4 DIMM_DQ3 19 ggg D%% 20 DIMM _DQ12
DIMM_A5
DIMM_A6 DIMM_DQ9 5; vDD3 VDD4 §§ DIMM_DQ13
DIMM_A7 DIMM_DQST1 o5 8821 Dg'\jl? 26 DIMM_DM1
DIMM_A8
DIMM_A9 DIMM_DQ10 Sa| vsss vsse [-20 DIMM_DQ14
DIMM_A10 DIMM_DQT1 3t pans Pae [ DIMM_DQ15
DIMM A11 33 34
DIMM_A12 DIMM_CKO P 35 | /DDS M T
S, R
39 1 yss7 vss1o 40
KEY KEY
] DIMM_DQ16 41 42 DIMM_DQ20
%mﬂ"fﬂ—%ﬂfP—I\( DIMM_BAO DIMM DQ17 3 8813 ng? m DIMM DQ21
- DIMM_BA1 45 1 \pp7 vDD10 [-48
DIMM_DQS2 47 48 DIMM_DM2
DIMM _DQ18 29 ggfg D%"gg 50 DIMM_DQ22
51 52
VSS9 VSS12
] DIMM_DQ19 53 54 DIMM_DQ23
DIMM_DM[8:0] [ Sy 111 DO DIMM DQ24 oo 88;?1 ngg 06 DIMM DQ28
e DIMM DM 57 58
DIMM_DM[8:0] < DIMM_DM2 DIMM_DQ25 59 ‘E/)gfz’g VBS;S 50 DIMM_DQ29
DIMM _DM3 DIMM _DQS3 61 Doy 529 Le2 DIMM _DM3
DIMM_DM4 63 64
DIMM _DM5 +1.25V_DDR1 DIMM_DQ26 65 ‘6332(131 VSS;S 66 DIMM_DQ30 +1.25V_DDR1
DIMM_DM6 ‘|' DIMM_DQ27 67 D827 D831 68 DIMM_DQ31
DIMM_DM7
DIMM_DM8 DIMM_DQ64 B\%Ks/\ CBO 3‘1’ VDD11 vDD14 3‘2’ CB4 B\%%/\ DIMM_DQ68
DIMM_DQ65 B\%ks/\ CB1 73 83%8“8; 832;8“85 74 CB5 B\%%i/\ DIMM_DQ69
DIMM_DQS8 687 DQS8 ;? VSS13 VSS16 ZS DM8 688 DIMM_DM8
DIMM_SA[2:0] DIMM_SAQ DIMM _DQ66 B\ﬁk/‘ 580 CB2 7g | DQS8/DNUS DMB/DNUG [~ CB6 B\ﬁk/‘ 520 DIMM DQ70
— R CB2/DNU7 CB6/DNUS RGN
DIMM_SA[2:0] <X S 811 \pp13 vDD16 [-82
_SA[2:0] DIMM _SA2 DIMM_DQ67 691 cB3 a3 a4 CB7 692 DIMM_DQ71
CB3/DNU9 CB7/DNU10
=851 Nct NC2 H88—<
87 yss15 VSS18 gg
89 ckz vss2o -0
e = R\_Dium So_so 8 23| Upiis VDD20 |24
_S[1:0] DIMM S1_S1 B DIMM_CKEO B\%@/\ 95 | 2ot P20 Cas DIMM_CKEO
NC5 NC4 FB—x
DIMM_A12 99 100 DIMM_A11
DIMM_A9 101 %’7“\12 A;g 100 DIMM_A8
) 103 104
DIMM_CTL[3:0] [ sy 101 cTLO DIMM WE B DIMM_A7 105 | VSS17 VSS22 [ 0 DIMM A6
DIMM. CTL[3:01<S DIMM_CTL1_DIMM_RAS B DIMM_A5 107 | A7 A6 708 DIMM_A4
_CTL[3:0] DIMM_CTL2 DIMM_CAS B DIMM_A3 109 ﬁg ﬁ‘z‘ 110 DIMM_A2
DIMM _CTL3_DIMM _CKEO DIMM A1 111 112 DIMM_AO
Al A0
DIMM_A10 fer Ferd Vbhez e DIMM_BA1
DIMM_CK[3:0] [ e 1T BAo RAS B (8 —
WE_B CAS B
. DIMM_CKO ___ DIMM_CKO_P S0 B 121 . 199 ST BAR 623 s1
DIMM_CK[3:0] < DIMM_CK1 DIMM_CKO N 123 ﬁ%@?ms Nce/s'\](_:g 124 B\ﬁ\/\
DIMM_CK2 DIMM_CK1_P 125 126
DIMM _CK3__DIMM _CK1_N DIMM_DQ32 107 | VSS19 vSS24 =50 DIMM_DQ36
DIMM_DQ33 129 ggg% ng? 130 DIMM_DQ37
131 132
VDD19 VDD24
DIMM_DQS4 DIMM_DM4
DIMM_DQ34 122 bas4 DM4 122 DIMM_DQ38
DIMM_SER[1:0] DIMM SERO SDA 1351 Das4 DQgs 138 125V
b DIMM_SERT_SCL DIMM_DQ35 139 | VSS21 VSS26 0 DIMM_DQ39 T
DIMM_DQ40 141 ggig 8832 142 DIMM_DQ44
143 144
VDD21 VDD26 +2.5V > |
DIMM_DQ41 DIMM_DQ45
DIMM_DQS5 12? DQ41 ba4s 12‘2 DIMM_DM5
1ag | P9S5 DMS5 meg +1.25V_DDR1
DIMM_DQ42 151 ‘E/)gig?’ Vggig 150 DIMM_DQ46 T
DIMM_DQ43 122 Dot Dos 122 DIMM_DQ47 I
VvDD23 VDD28 +1.25V_| ——
157 vpp25 oK1 B o8 —
1591 vss2s cK1 &
DIMM_DQ48 163 \[/)21237 Vgggg 164 DIMM_DQ52
DIMM_DQ49 165 | Do pogs [ DIMM_DQ53 GND SIGNAL
DIMM_DQS6 123 vDbD27 VDD30 1?3 DIMM_DM6
DIMM_DQ50 base DM6 DIMM_DQ54
1;; DQ50 DQ54 Zi
VSS29 VSS32
DIMM_DQ51 DIMM_DQ55
DIMM_DQ56 12 past DQs5 (18 DIMM_DQ60
1;57) DQ56 DQ60 1;2
VDD29 VDD32
DIMM_DQ57 DIMM_DQ61
DIMM_DQS7 181 bast DQ61 (52 DIMM_DM?
Jgg DQS7 DM7 Jgg
DIMM_DQ58 187 | VSS31 VSS33 T eg DIMM_DQ62
DIMM_DQ59 Dass DQ62 DIMM_DQ63
Jg? DQ59 DQ63 Jgg
VDD31 VDD34
DA DIMM_SAOQ
§CL 122 SDA SAQ 122 DIMM §A1
197 \S/SIE)SPD gﬁ; 198 DIMM_SAZ2 Title
199 NC11 NG10 200 Spartan3 DDR-1 Board
SODIMM_DDR1_SKT_ECC Size Document Number Rev
25V X/ NS 2BV B 0381177 3
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4

1

+1,25V_Vit +1,25V_Vit +1,25V_Vit +1,25V_Vit +1,25V_Vit
DIMM_DQ[71:0K&=N  pjmm DQo W DIMM_DQ32 %éz/‘ DIMM_A[12:0{&=k " p\m A0 B\‘eg?/\ DIMM_DQO 500 DIMM_DQ32 532
c RN REN
DIMM_DQ1 W DIMM_DQ33 %és/\ DIMM_A1 B\Gﬁ/ g DIMM_DQ1 R\gg/\ DIMM_DQ33 B\?és/‘
DIMM_DQ2 %&2/\ DIMM_DQ34 W DIMM_A2 R\‘eg}z/\ < DIMM_DQ2 B\?&z/‘ DIMM_DQ34 W
DIMM_DQ3 403 DIMM_DQ35 435 DIMM_A3 643 O DIMM_DQ3 503 DIMM_DQ35 535 +)
|
R R RERA L REIA REA )
DIMM_DQ4 W DIMM_DQ36 %&/‘ DIMM_A4 R\‘eﬁ/\ 0 DIMM_DQ4 R\gé?/\ DIMM_DQ36 R\gﬁs/ v
DIMM_DQ5 %é?/‘ DIMM_DQ37 W DIMM_A5 R\‘eg}s/\ r’g DIMM_DQ5 B\%?/‘ DIMM_DQ37 W @)
DIMM_DQ6 %gs/\ DIMM_DQ38 %é?/‘ DIMM_A6 R\‘Ggf/‘ i) DIMM_DQ6 R\ggs/\ DIMM_DQ38 B\@é?, O
DIMM_DQ7 %&7/\ DIMM_DQ39 %é?/‘ ?_::D DIMM_A7 R\‘egg/\ g DIMM_DQ7 R\gg/\ DIMM_DQ39 B\@é?/\ 0
DIMM_DQ8 %é?/‘ DIMM_DQ40 W 0, DIMM_A8 R\‘eg}s/\ Q DIMM_DQ8 B\?é?/‘ DIMM_DQ40 R\gﬁ)/\
DIMM_DQ9 %é?/‘ DIMM_DQ41 %ﬁ/\ [y DIMM_A9 R\‘eg}g/\ ) DIMM_DQ9 B\?é?/‘ DIMM_DQ41 R\gg}v
DIMM_DQ10 %& DIMM_DQ42 %g}z/\ DIMM_A10 R\‘eéo/\ f, DIMM_DQ10 R\sé)/\ DIMM_DQ42 R\gg}z/\ H
DIMM_DQ11 W DIMM_DQ43 %g}s/\ ,_GC:) DIMM_A11 R\‘eg/\ u DIMM_DQ11 R\?}V DIMM_DQ43 R\gg}s/\ 8
DIMM_DQ12 412 DIMM_DQ44 444 i) DIMM_A12 652 O DIMM_DQ12 512 DIMM_DQ44 544 N
DIMM_DQ13 413 DIMM_DQ45 445 DIMM_DQ13 513 DIMM_DQ45 545
DIMM_DQ14 B\zﬁ/ DIMM_DQ46 B\zﬁ/ O 8 DIMM_DQ14 B\ﬁ/‘ DIMM_DQ46 B:ét/‘ 0
B\g}/‘ B\é}/‘ P DIMM_BA[1:0{4? DIMM BAG B\‘Gg}s/‘ B\g}/‘ B\é}/‘ c
DIMM_DQ15 Qg}s/\ DIMM_DQ47 %gg/\ ) DIMM_DQ15 5\2}5/\ DIMM_DQ47 R\ggg/\
DIMM_BA1 B\?ﬁ/‘ b .
DIMM_DQ16 %& DIMM_DQ48 %g}s/\ 0] 5 DIMM_DQ16 R\ség/\ DIMM_DQ48 R\gg}s/\
DIMM_DQ17 417 DIMM_DQ49 449 DIMM_DQ17 517 DIMM_DQ49 549
B\g}/\ B\é}/\ 8 DIMM_SA[2:0] < 4(_5) B\g}/\ B\é}/\ _8
DIMM_DQ18 Qg}s/\ DIMM_DQ50 %éo/\ _SA[2: DIMM_SAQ R\‘egs}s/\ DIMM_DQ18 R\sés/\ DIMM_DQ50 R\géo/\
DIMM_DQ19 Qg}g/\ DIMM_DQ51 %5}1/\ — DIMM_SA1 B\‘eﬁs/ ) DIMM_DQ19 R\ség/\ DIMM_DQ51 R\%}V
O g QO
DIMM_DQ20 %ﬁ)" DIMM_DQ52 %éz/\ DIMM_SA2 R\‘egsg/\ o) DIMM_DQ20 R\sﬁ)/\ DIMM_DQ52 R\géz/\ 0
DIMM_DQ21 %ﬁ/\ DIMM_DQ53 %és/\ gf_l) "(7)) DIMM_DQ21 R\sgg/\ DIMM_DQ53 R\gés/\ '9'
-
DIMM_DQ22 422 DIMM_DQ54 454 DIMM_DQ22 522 DIMM_DQ54 554
Kg}/\ Kg}/\ O DlMM_S[1ZO] << DIMM SO SO B R@é}s/‘ $ Kg}/\ Kg}/‘ O
DIMM_DQ23 423 DIMM_DQ55 455 DIMM_DQ23 523 DIMM_DQ55 585
REA e . t DIMM S1_S1 B RN “ R &
DIMM_DQ24 424 DIMM_DQ56 456 DIMM_DQ24 524 DIMM_DQ56 556
DIMM_DQ25 %52}5/‘ DIMM_DQ57 B\;é/ (rii) v DIMM_DQ25 B\ﬁ/‘ DIMM_DQ57 B:éf g_l)
- 0
DIMM_DQ26 % DIMM_DQ58 % 0N DIMM_CTL[3:0] &=\ MM CTLO DIMM WE B B\‘eé;}o/\ FC:) DIMM_DQ26 % DIMM_DQ58 % O
DIMM_DQ27 %gf DIMM_DQ59 W S—I) DIMM_CTL1 DIMM_RAS B R\‘eg/\ + DIMM_DQ27 R\sgg/\ DIMM_DQ59 R\%}g/‘ 4(;))
DIMM_DQ28 %52}8/‘ DIMM_DQ60 %g}o/\ DIMM_CTL2 DIMM_CAS B R\‘eg}z/\ 8 DIMM_DQ28 B\ég}t?/\ DIMM_DQ60 R\gg}o/\ -
DIMM_DQ29 %ég/\ DIMM_DQ61 %&1/\ Q DIMM_CTL3 DIMM_CKEO R\‘eg}s/\ © DIMM_DQ29 R\ség/\ DIMM_DQ61 R\gg/\ n
%) o O
DIMM_DQ30 W DIMM_DQ62 %&2/\ 0 [al} DIMM_DQ30 W DIMM_DQ62 R\gg}z/\ N
DIMM_DQ31 W DIMM_DQ63 %g}s/\ c DIMM_DQ31 R\gg/\ DIMM_DQ63 R\gg}s/\
1) q)
+1.25V_Vit +1.25V_Vit n
DIMM_DM[8:0] <X 0 LoV 25V_ 0
DIMM_DQS[8:0K<= DIMM_DQS0 W DIMM_DMO %g}z/\ @) DIMM_DQ64 5\7&)/\ DIMM_DQ64 W DIMM_DQS0 B\ég}“/‘ DIMM_DMO R@g}z/\ c
DIMM_DQS1 465 DIMM_DM1 473 © DIMM_DQ65 701 DIMM_DQ65 711 DIMM_DQS1 565 DIMM_DM1 573 i)
DIMM_DQS2 %&6/\ DIMM_DM2 %ﬁf — DIMM_DQ66 R\%z/\ DIMM_DQ66 R\g}z/\ DIMM_DQS2 B\%}G/‘ DIMM_DM2 R\gﬁ/\
(AN
DIMM_DQS3 %&7/\ DIMM_DM3 %g}s/\ DIMM_DQ67 R\%s/\ DIMM_DQ67 R\g}s/\ DIMM_DQS3 R\gg/\ DIMM_DM3 R\gg}s/\ 8
DIMM_DQS4 %éB/\ DIMM_DM4 %gf/‘ DIMM_DQ68 B\Z&/\ DIMM_DQ68 B\Zgﬁf DIMM_DQS4 R\gg}s/\ DIMM_DM4 R\ggf/\ G
DIMM_DQS5 %&9/\ DIMM_DM5 %g}y\ DIMM_DQ69 B\Zé?/\ DIMM_DQ69 R\g}s/\ DIMM_DQS5 R\gg}g/\ DIMM_DMS5 R\ggg/\ —
DIMM_DQS6 W DIMM_DM6 %g}s/\ DIMM_DQ70 B\Zé?/‘ DIMM_DQ70 R\gg/\ DIMM_DQS6 R\ggg/\ DIMM_DM6 R\gg}s/\ A
DIMM_DQS7 %g}v DIMM_DM7 %g}g/\ DIMM_DQ71 B\Zé?/‘ DIMM_DQ71 R\g}y\ DIMM_DQS7 R\ggg/\ DIMM_DM7 R\gg}g/\
DIMM_DQS8 B\Zé?/\ DIMM_DM8 B\Zé?/‘ DIMM_DQS8 R\g}s/\ DIMM_DM8 R\g}g/\
+1.25V_Vit
+1,25V_Vit +1,25V_Vit B
DIMM_CK[3:0] <&=K pimMM CKO _ DIMM CKO P R480 DIMM_CKO __ DIMM_CKO P R580 125V Vit
DIMM CK1 ___ DIMM CKO N _RA4&1 DIMM CK1 ___ DIMM _CKO N _R5&1
DIMM CK2 __ DIMM CK1 P R482 DIMM CK2 __ DIMM CK1 P R582
DIMM CK3 __ DIMM CK1 N _R483 DIMM CK3 __ DIMM CK1 N _R583
Titie
Spartan3 DDR-1 Board
1 1 n
5 D tNumb R
MT4VDDT1664HY 128MB Memory Termination Resistors | e B
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This LCD requires two rows of 16 pins to support it physically
Place the 1X16 SIP headers 31mm apart per the LCD spec sheet

+5V
this divider should give approx. 0.1V at junction
L R3R \47K . R34 100 +3.3V
a
_|_5V TTIL, e b CEE—
P4 P5 +3.3V pp G F_ E]l Dl C_ B_ A DD1 f b
— — Vfwd=1.7V
1 1 % -k Ifwd=30mA g
2. 2
3 3 LCD DRIVE U7 RED CA _—
4 4 LCD REGSEL
5 5 __LCD RDWR 20 [ oo 3081 L o o p Wk b [ R .
6 6___LCD EN 19 | /SO3IOET T LCD_DBO
7 7 LCD DATAO 18179 03 LCD DB1
8 s LCD DATAT 17 8‘1) D1, LCD DB? ——
9 g LCD DATA? 16 b2 — LCD DB3
10 10__LCD DATA3 15 8% Bi 5 LCD_DB4 XXX XX 0603 d
11 11__LCD DATA4 T 7 LCD _DB5 D P D B
12 12 LCD DATA5 13 | 94 D5 = LCD DB6
13 13 __LCD DATA6 2] 2l LCD DBY o of of of f of @
: rl o ¢ ¢ o o o
14 14 LCD DATA7 107 onD 10 LD DBI0L —icp pBi70)
6 6 MC74LCX541DT
—J —J
HEADER 16 HEADER 16 +2 .5V
2.3v to 3.6V o] v < o o - o
supply LVCMOS25 EEEEEE
— - - - - — -
LCD CONNECTOR 5 Gl B & G & &
o @ 9 o @ @f B
[a] [m] [m] [a] [m] [a] [m]
1x16 INLINE .025SQ. PINS U8
' 20 1
Seiko L167100J000 19 >§E‘323-3Og(1) 5 LCD_RS LCD RS
' 18 3 LCD R WB -
16 char x 1 line 7] DI [CDE LCD_R W8
16 | O b2 - DISPLAY[6:0l__ ——pispiavieo
(Mouser 628-L167100J) 1592 D3 g [6:0]
141 o4 D5 F—x
131 o5 D6 [-8—x ¥ x| ¥ oxl ¥ x| x
HL _9H< N, [ N, N~ N, N, [
G e [0
MC74LCX541DT +3.3V
g I g &5 I g R
% v x v x [ v x
+3.3V
4.7K 0402 Pullups to keep display turned off at power on +3.3V
+5V
—L<:|+5V
€GGND_SIGNAL
Title
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DBY9 Female
CONN_DSUB_9-S

DNA
—1

0.1uF 0603
0.1ufF 0603 ,,—L U9 g N c10 ——
DNA o 5 - DNA
> O >
A4 , = ; N
cip copP
0.1uF 0603
0.IuF 0603 L c13 ==
DNA .| max3316ECUP |, DNA
CIN C2N
HEADER 3X2
o TSSOP20 .
e L[ NC4 20— P38
1 2
RS232 T1IN [ >—R5232 TIN 141 711N T10UT HL TiouT g [] [] g
131 121N T20UT F8—x DNA
RS232_R10UT < RS232 R10OUT o 15 | R1oUT 1N |18 R1IN
12 |
Soft Pulldown 332 333 R20UT RzIN
. g-7K g-7K = NULL MODEM HEADER
For DNA condition &
(open connections) e DNA A TX 1-3 TXOUT ON J5.3
RX 2—-4 RXIN ON J5.2
TX 3-5 TXOUT ON J5.2
100 ohm 0402 100 ohm 0402 RX 4-6 RXIN ON J5.3

RS232 Components are

not i1nstalled,

and will not be

BITTTE

GND1/2 are mounting holes

tested

+2.5V

+2.5V

;< GND_SIGNAL

[Title
Spartan3 DDR-1 Interface Board
Size Document Number Rev
B 0381177 1
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MEMBCDE_A[12:0] < {e——

MEMBCDE_AQ
MEMBCDE_A1
MEMBCDE_A2
MEMBCDE_A3
MEMBCDE_A4
MEMBCDE_A5
MEMBCDE_A6
MEMBCDE_A7
MEMBCDE_AS8
MEMBCDE_A9
MEMBCDE_A10
MEMBCDE_A11
MEMBCDE_A12
P6
—/
HDR 2 7 1 2
HDR 2 6 3 4
HDR 2 5 5 6
HDR 2 4 Z 8
HDR 2 3 9 10
HDR 2 2 11 12
HDR 2 1 13 14
HDR 2 0 15 16
HEA 8X2
P7
—/
HDR 1 7 1 2
HDR 1 6 3 4
HDR 1.5 5 6
HDR 1 4 Z 8
HDR 1 3 9 10
HDR 1 2 11 12
HDR 1 1 13 14
HDR 1 0 15 16
HEA 8X2
+3.3V
+3.3V D—I—>>+s.3v
+2.5V
+2.5V D—L})w.sv
+1.2V_Vccint
+1.2V_Vccint D—I—»m .2V_Vcaint
+1.25V_FPGA
+1.25V_FPGA D—I—»M 25V_FPGA
GND_SIGNAL DT)}GND_SIGNAL

351500FG676 Bank0

DDR1 x4 (MEMB - MEME)

"Left"

Side Interface

( MEMBCDE_A12 +1.25V_FPGA Uen +1.25V_FPGA
FROM BANK7 PIN D2
MEMBCDE_A11 A3
D raly o o 08—
25V —NEMBODEATO 4811030 10 L17N 0 B8~
N - _L17N_
3 C4 110470 10_L17P 0 FR2—
—L81105 0 10 L18N_0 FC2—
€12 10670 10_L18P 0 [ B2 — HDR 2 7
RE64 HDR 2 3 —E13 10770 I0_L19N"0 [-E12 TERE
51 HDR 13 H1p | 1080 I0_L19P 0 =20 HDR 2 5
121 109 0 10"L22N"0 (210 HDR 2 4
o S e— GPIO Header Interf
G0 | I9NVREF2.0 10 L23N0 g HDR 27 cagaer errace
gg I0_LOTN_O/VRP I0_L24N_0 21111 EBE f 3
TEVBCBE S D3 10_L01P_O/VRN 10_L24p 0 [-EH DR 5
B4 10_LosN 0 I0_L25N 0 [-ETT DR T2
MEMBCDE A8 £41 10_L05P/VREF 10_L25p 0 21 DR
RG65 EMBCDE A7 £5+ 10 LO6N 0 10_L26N 0 B!
1 EMECDE A% B3 10 LosP 0 10_L26P_O/VREFS [-A11 HDR 1 2
MEMBCDE A4 Dg | |O-L07N_0 10_L27N_0 7173 FHDR 1 1
MEMBCDE A3 ceg | 19-L07P_0 10_L27P 0 700 HDR 1 0
EMBCDE A5 £8+ 10 LosN 0 I0_L28N_0
10_LO8P 10_L28P 0 FE12—
MEMBCDE_AO E7 |8—|_88N—g |8—|_23N—8 | B12 100 5arallel term. for LVDS at Y1 (Sheet 3)
A4 —D710_109P 0 10_L29P_0 -é% SYSCLK_166M N !_ig\hﬁx_l
—;‘;— I0_L10N_0 10_L30N 0 -E12 VeI Tea P T SYSCLK_166M_N
I0_L10P_0 10_L30P 0 E SYSCLK_166M_P
—G8 10 (11N 0 I0_L31N_0 —g{-g— SW PUSHBUTTON
—E8J 10 L11P 0 I0_L31P_0/VREF6 SWE
—E8 107 L12N "0 I0_L32N_0/GCLK7 —E—}g— RESET IN
—D8 10 L12P 0 10_L32P_0/GCLK6 o o
—B8 107 L15N 0
—A8 1 157115P 0
ez 4 R t P.B
+2.5V ci1| VEeo1 0 VCCO5 0 ™y +2.5V R6 R59 R60 ese . o
11 vecoz o vecos o (112 3 0.7 DN N
9 vocos o veco7 o i :
VCCO4 0 VCCO8_0
BANKO
3ST500FG676 7
50 to GND for LVPECL at Y1 (Sheet 3)
For single-ended LVCMOS oscillator at Y1, no term. R's here

DDR1 x4 (MEMRBR - MEME)
Osc. Y1 Clock Interface
Reset P.B. Interface
GPIO Header Interface

4 x lo-bit DDR-1 Mem

on the Left are designated:
MEMB = MEM DQS(0:1)
MEMC = MEM DQS (2:3)
MEMD = MEM DQS(4:5)
MEME = MEM DQS(6:7)

"Left"

Osc.

Side Interface

Y1l Clock Interface

Title
Spartan3 DDR-1 Board
Size Document Number Rev
B 0381177 2
Monday, January 31, 2005 Sheet 19 of 33

Date:
[

1




MEMA_A[12:0] <___} MEMA A0
MEMA AT
MEMA A2
MEMA A3
MEMA A4
MEMA A5
MEMA A6
MEMA A7
MEMA A8
MEMA A9
MEMA_A10
MEMA A11
MEMA A12 +1.25V_FPGA +1.25V_FPGA
UsB
MEMA DQS0 MEMA CTL3 _ MEMA CK
MEMA_BA[1:0] MEMA_BAO = 22142 101_1 I0_L15N_1 &1 MEMA CTL431 MEMA CK B
MEMA_BAT +2.5V a2z | 1921 I0_L15P_1 [ Foq MEMA CTL2 _MEMA CAS B
T MEMA RST DQS DIV_OUT1 D1g | 1031 IQ_L16N_1 =~/ MEMA _CTLO _ MEMA WE B
MEMA CTLT MEMA RAS B g1g | 1041 10_L16P_1 720 MEMA_DMO
MEMA _DQT F14 :82—] 'Ig—tlg';—] c18 MEMA_DM1
. R666 MEMA A4 E20 — — — E17 MEMA DQ14
MEMA_DM[1:0] G_Q MEMA _DMO 51 MEMA A8 G19 :8;—] 'Ig—tlg';—] G17 MEMA DQ15
MEMA DM 813 IO/VREF1_1 10_L22N_1 g;; mgm 88]%
G 10/VREF2_1 10_L22P 1 £ MEMADGTO
D18 1o/vREF3 1 10 L23N_1 &1L VMEMADGT]
MEMA_CTL[6:0]<___} MEMA CTLO  MEMA WE B £y | IO_LOIN_T/VRP 10_L23P_1 o VEMA DOB
MEMA CTL1 __MEMA RAS B Bos | |O-LO1P_T/VRN I0_L24N_1 = 7o p MEMA _DQ9
MEMA CTL BUS MEMA CTLZ __MEMA CAS B Co3 | |O-LOAN_1 10_L24P_1 -7 MEMA _DQST
Eo1 :O—'E°4"3—1 'Io—t§5';—] £16 MEMA CTL5 __MEMA CKE
0 WE_B MEMA CTL3  MEMA CK R667 F21 | |O-LOSN_ O_L25P 11 ¢ MEMA_RST _DQS DIV_IN1
1 RAS B MEMA CTL4 __MEMA CK B 51 Bo2 :O—'E°5"3—1 REF4 'Io—tgﬁ';—] B16 MEMA LED ERR _OUT1
2 cAS B MEMA CTL5 __MEMA CKE c22 Ig_ngP_1N Ig_L2;3N_1 G15 MEMA _DQ7 "Top" Memory DQS loop wire
3 CK MEMA A1 coq ] 10_Lo6P_ TL27N1 A
: CK_B MEMA CTL6 _ MEMA CS B mgm ﬁg D21 :8{8;';—} l'g—tgg,z—] E15 mgm 882
CKE A21 | oo S 2T
6  csB MEMA A2 B2t | 1O-LOBN_ 10_L28P 1 ™55 MEMA DQ3
A4 MEMA A6 Dog | 'O-L08P_1 I0_L29N_1 oo MEMA_DQ4
R244 MEMA_A5 E20 :8—::88";‘—} l'g—l':gg":—] G4 MEMA _DQ2
4.7K VEMA A7 ggg I0_L10N_1/VREF5 10_L30P 1 g:‘]i MEMA CTL6 MEMA _CS B
VEVAATG B20 01 10P_1 10_L31N_1/VREF6 214 MEMA DQO
I0_L11N_1 10_L31P_1
<~ mgm ﬁ?z g}g I0_L11P_1 10_L32N_1/GCLK5 211 mgm Sﬁ?
VEVAAT] C19 1071 12N 1 10_L32P_1/GCLK4
10_L12P_1
MEMA _DQO <_>MEMA_DQ[15:0] c16 J14
MEMA_DQ1 +2,5V Cog | VCCO1_t VCCOS5_1 ™/ ¢ +2.5V
VENADGS : 20 voco 1 vocos 1 (418 :
VENADGS 817 vocos 1 veco7 1 =8
VENA DO VCCO4_1 VCCO8_1
MEMA D6 BANK1
MEMA DQ7 3S1500FG676
MEMA DQ8
MEMA _DQ9
MEMA _DQ10
MEMA DQT1
MEMA DQ12
Mo poT DDR1 x 1 "Top" Interface
MEMA DQ14 p
MEMA DQ15
MEMA DQSO MEMA_DQS[1:0]
MEMA _DQS1 d
+33V
R61
1K
+2.5V +3.3V
N
D3 +2.5V py—— +3.3V )
¥ sLuE
Z +1.25V_FPGA
7 GND_SIGNAL )
MEMA LED ERR OUT1 +1:25V_FPGA D>————

351500FG676 Bankl

Title
Spartan3 DDR-1 Board
Size Document Number Rev
B 0381177 2
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DIMM_DQ[71:0]
DIMM_DQ[71:0] < ey

DQO

DIMM

DQ1

DIMM

DQ2

DIMM

DQ3

DIMM

DQ4

DIMM

DQ5

DIMM

DQ6

DIMM

DQ7

DIMM

DQ8

DIMM

DQ9

DIMM

DQ10

DIMM

DQ11

DIMM

DQ12

DIMM

DQ13

DIMM

DQ14

DIMM

DQ15

DIMM

DQ16

DIMM

DQ17

DIMM

DQ18

DIMM

DQ19

DIMM

DQ20

DIMM

DQ21

DIMM

DQ22

DIMM

DQ23

DIMM

DQ24

DIMM

DQ25

DIMM

DQ26

DIMM

DQ27

DIMM

DQ28

DIMM

DQ29

DIMM

DQ30

DIMM

DQ31

DIMM

DQ32

DIMM_DQS[8:0] ) e

DIMM_DQS[8:0_> DIMM

DQS0

DIMM

DQS1

DIMM

DQS2

DIMM

DQS3

DIMM_DM[8:0] <__} DIMM

DMO

DIMM

DM1

DIMM

DM2

DIMM

DM3

DIMM

DM4

DIMM

DM5

DIMM

DM6

DIMM

DM7

DIMM

DM8

DIMM_CTL[3:0] <

DIMM_CTLO

DIMM_WE_B

DIMM_CTLA1

DIMM_RAS B

DIMM_CTL2

DIMM_CAS B

DIMM_CTL3

DIMM_CKE_

< DIMM_DM8

< DIMM_CTLO DIMM WE B from Bank3 Pin P21

351500FG676 Bank?2

+1.25V_FPGA +1.25V_FPGA
UsC
—C25 15 Lo1N_2/VRP 10_L22p 2 [~l25 DIMM_DGQ19
—C26 1 107 L01P 2/VRN 10_L22N_2 (124 DIMM DQ16
DIMM_DQO E23 — = = = K21
SIMM DO E23 10"Lo2N 2 10_L23N_2/VREF4 21 DIMM DM4
I0_L02P 2 10_L23P 2
D25 1 |0 L03N_2/VREF1 10_L24N_2 523 DIMM DO 18
DIMM_DQ3 _LO3N_. _L24N_ DIMM _DM5
D26 1 |0 Lo3p 2 10_L24P_2 |FK24
DIMM DQ2 E25 10 LOSN 2 10 L26N "2 K25 DIMM_DQS2
DIMM_DMO E26 | |9 0op o o8- [Cx26 DIMM_CTL1 DIMM RAS B
DIMM_DQS0 G20 | |9-1oor=2 o-oor-2 e DIMM_DQ20
DIMM _CKE__DIMM CJL3 o1 | /O-LO6N_. _L27N_2 =0 DIMM_DQ21
VIV RsIer] I0_L06P 2 10_L27P_2 B DA
Q E23 | 107L07N 2 10_L28N_2 -2 Q
DIMM_DQ5 E24 — — — — L22 DIMM_DQ23
IV Rse I0_LO7P 2 10_L28P 2 STV DVS
g G22 1 |07 L08N 2 I0_L29N_2 [H-22
DIMM_DQ7 Goz | 10_LOBN . _L29N_2 =50 DIMM_DQ25
523110 LosP 2 10_L29p 2 [-L28 SIMM DOt
DIMM DM E25 10 LOIN_2/VREF2 10 L3IN 2 -M19 SIMMDGS7
DIMM_DQ3 Gos | 10-LO9P 2 I0_L31P 2 057 DIMM_DQ26
SIMM D00 G251 10 L1ON 2 10 L3N 2 -M21 STV BVS
DIMM_DQ10 Hog | /O-L10P 2 10_L32P 2 I~ 2 DIMM_DQS3
DIMM _DQ11 Hoq | |O-L14N_2 I0_L33N_2 =0 —DBIMM CTL2 DIMM CAS B
SIMMDOST 2111071 14P72 10_L33p 2 [-2d
I0_L16N_2 I0_L34N_2/VREF5 (425 DIMM_DG29
DIMM_DQ12 —.ﬁé— 10_L16P_2 10_L34P_2 " 170 DIMM_DQ28
H231 107 117N 2 10 L3sN 2 (-I112 BIMM DG
DIMM_DQ14 H241 1071 17P2VREF3 10_L35P 2 N2 SIMM D050
SIMM DO H251 1071 10N 2 I0_L38N_2
DIMM_DM2 Jog | 'O-L19P_2 10_L38P_2 =58 DIMM_RST_DQS_DIV_IN1
DIMM_DQ15 Kog | |O-L20N_2 I0_L39N_2 = o0 DIMM_RST_DQS_DIV_OUT1 ]
DIMM_DM3 o5 | 10_L20P_2 10_L39P_2 =\ o DIMM_DQ32
SIMM DO 1221 1071 21N "2 10_L4oN 2 1125
I0_L21P_2 I0_L40P_2/VREF6
<E22 1 Nc
G4 124
VCCO1 2 VCCO5 2
2.8V 19 vecoz 2 vccos 2 M8 2.8V
K19 vecos 2 veco7 2 1L
VCCO4 2 VCCO8 2
BANK2
3S1500F G676

DDR1 SODIMM "Right" Side

Interface

SODIMM DQS loop wire

+1.25V_FPGA Y)—————

+2,5V

+25V H—

+1.25V_FPGA

GND_SIGNAL >

Title
Spartan3 DDR-1 Board
Size Document Number Rev
B 0381177 2
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DIMM_DQ[71:0] <
DIMM

DQ33

DIMM

DQ34

DIMM

DQ64

DIMM

DQ35

DIMM

DQ65

DIMM

DQ36

DIMM

DQ66

DIMM

DQ37

DIMM

DQ67

DIMM

DQ38

DIMM

DQ68

DIMM

DQ39

DIMM

DQ69

DIMM

DQ40

DIMM

DQ70

DIMM

DQ41

DIMM

DQ71

DIMM

DQ42

DIMM

DQ43

DIMM

DQ44

DIMM

DQ45

DIMM

DQ46

DIMM

DQ47

DIMM

DQ48

DIMM

DQ49

DIMM

DQ50

DIMM

DQ51

DIMM

DQ52

DIMM

DQ53

DIMM

DQ54

DIMM

DQ55

DIMM

DQ56

DIMM

DQ57

DIMM

DQ58

DIMM

DQ59

DIMM

DQ60

DIMM

DQ61

DIMM

DQ62

DIMM

DQ63

DIMM_DQsS[8:0] <<
DIMM

DQS4

DIMM

DQS5

DIMM

DQS6

DIMM

DQS7

DIMM

DQS8

BAO

DIMM_BA[1:0] G_Q DIMM
DIMM

BA1

DIMM_CTLO DIMM

WE B

DIMM_CTLO <K

DIMM

DM8

DIMM_DM8 <K

351500FG676 Bank3

+1.25V_FPGA +1.25V_FPGA
UsD
DIMM_DQ70 DIMM_DQ50
BTN D871 ﬁﬁgf I0_LOTN_3/VRP 10_L22N_3 gi BIVM D851
I0_LO1P_3/VRN 10_L22P 3
AB24 1 07| 02N_3/VREF1 10_L23N_3 [F422 DIMM DQ48
DIMM_DQS8 AB23 — — = = U21
10_L02P 3 I0_L23P_3/VREF4
DIMM_DQ68 _L02P_ _L23P_
AG26 | |07 03N 3 10 _L24N 3 U4
DIMM_DQ69 Ac25 | |O0-0o8- oA [Cuza DIMM_DQ49
DIMM_DQ66 Y21 || o038 Io-oar—s [uze DIMM_DQ46
DIMM_DQ67 v20 | |O-108-3 o oon- [z DIMM_DQ47
DIMM_DQ64 AB26 10 LOSN 3 10 L27N"3 T20 DIMM_DQ44
DIMM_DQ65 AB25 10 LO6P 3 10 L27P 3 T19 DIMM_DQ45
DIMM_DM8 AA24 10 LO7N 3 10 L28N "3 T22 DIMM_DQS5
DIMM_DQ63 AA23 10 L07P 3 10 L28P 3 T21 DIMM_BAO
DIMM_DQ62 Y23 || o100k oo 126 DIMM_DQ42
DIMM_DQ61 Y22 | oo “Loop 3 [-L25—
DIMM_DQ60 Apog | 10-L08P 3 10_L29P 3 700 DIMM_DQ40
£028110_L09N 3 10 L31N_3 -R2D SIMM D03
DIMM_DQS7 I0_L09P_3/VREF2 10_L31P 3
W21 | R22
I0_L10N_3 10 L32N_3 [-R22 DIMM DG4
DIMM DQ58 W20 1167 10P_3 10_L32P_3
Y26 1 10 L14N_3 10 L33N_3 [R24—
DIMM_DQ59 yo5 | 1O-L14N_ _L33N_3 o DIMM_DQ39
DIMM_DQ56 voq | |0-L14P 3 10_L33P 3 M08 DIMM_DQ38
SIMM D07 2211 107L16N 3 10_L34N 3 -R28
I0_L16P 3 I0_L34P_3/VREF5 [B23 DIMM_DQ36
sza I0_L17N_3 10_L35N_3 [-E20 SIMM D057
DIMM_DQ54 W23 1071 17P 3/VREF3 10_L35P_3 [-E12 BIMMDOST
DIMM_DQ55 wos | |O-L19N.3 10_L38N_3 571 DIMM_WE B __DIMM_CTLO
DIMM_DQ52 u2g | 1O-L19P. 3 10_L38P_3 by DIMM_DQ34
DIMM_DQ53 yog | /O-L20N_3 I0_L39N_3 —5o0 DIMM_DQ35
BIMM DG5S 201 1071 20p 3 10_L3gp 3 [-E22
STV BAT 231 1071221N 3 10_L40N_3/VREF6 £28 DIMM_DQ33
10_L221P 3 10_L40P_3
P17 To4
VCCOo1_3 VCCO5_3
2.8V 181 vccoz s vccos 3 12 2.8V
R181 vcoos 3 veco7 3 (=8
VCCO4_3 VCCO8_3
BANK3
3S1500F G676

DDR1 SODIMM "Right" Side Interface

+2,5V

+25V )

+1.25V_FPGA

+1.25V_FPGA Y)—————

GND_SIGNAL >

Title
Spartan3 DDR-1 Board
Size Document Number Rev
B 0381177 2
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DDR1 SODIMM Interface

DIMM_A[12:0] <y

100 parallel term.

— R —
1

for LVDS at SMA's J1/J2

1

DIMM_AO
DIMM_AT +1.25V_FPGA +1.25V_FPGA
DIMM_A2
DIMM_A3 UBE
DIMM_A4
DIMM_A5 DIMM_A2 AAZQ AF19 | DIMM _LED ERR_OUT1
DIMM_A6 518 DIMM 51 | _AD15 :8;—2 'Ig—tlg';—j AF19
DIMM_A7 S0 B DIMM SO0 | _Ap19 | |92-4 10 L1or 4 Myis DIMM_SA1
DIMM_A8 DIMM_AT0 AD23 |82—4 |8_|_1?3P_4 AA18 | DIMM SERO _SDA
DIMM A9 DIMM SAO0 AF21 105 4 O LA7N 4 | AB18
DIMM_A10 DIMM_SERT_SCL AF22 | 1904 oo [Cacts
B:mm ﬁ]; WIS 116774 I0_L18N_4 [FAR18
ﬁeﬂ'ﬁ_ 108_4 10_L18P_4 |FAE1E
2812 10/VREF1 4 10 L19N 4 [FAGIZ
D25 IO/VREF2 4 10_L19P_4 —ﬁg%
IO/VREF3 4 10_L22N_4/VREF5
DIMM_SA[2:0] DIMM SAO AB22 15 Lo1N_4/VRP 10_L22P 4 |FABIZ
AC22 1|07 01P_4/VRN I0_L23N_4 FAEIL
DIMM_SA1 DIMM CK1 N_DIMM CK3 | ‘appa | 19-L0IP.4 02N A TaF17
DIMM_SA2 DIMM CK1 P_DIMM CK2 | _AFoa |8_L84P_4 I8_L22N_4 Y16
DIMM A1 _L04P_ _L24N_
DIV ATS ﬁEgg I0_LO5N_4 10_L24P 4 |FAA1E
DIMM_S[1:0] I0_LOSP_4 I0_L25N_4 [FAB16
DIMM_S0 S0 B AD22 1 |5™ 06N_4/VREF4 10_L25P 4 [FAC16
DIMM 51 _S1B B:mm ﬁ? AE22 | 167 06P 4 I0_L26N_4 [FAE16
BIVVAS Z‘gg} I0_LO7N_4 I0_L26P_4/VREF6 [-AELE
I0_LO7P 4 10_L27P_4/D1 [FA04
DIMM_SER([1:0] DIMM_CKO N DIMM CK1_AD21 1 |5~ ogn 4 Tl0_L28N_4 [FAALS
_ : O_Q DIMM_SERO_SDA DIMM_CKO P_DIMM CKO __ag21 | |9--00N-4 02584 [apts
DIMM SERT_SCL DIMM_SA2 AB20 | |9--08R4 028 4 CaEts
DIMM A5 ﬁ%%— I0_LO9P_4 10_L29p 4 [FAELS
SV AG AE201 10 L1oN 4 I0_L30N_4/D2 14—
DIMM_A3 IG_L10P_4 10_L30P_4/D3 (8%, )it 5 prw acis
DIMM_CK[3:0] < jrmm—— Y19 |97 11N 4 _L3IN_ ,
. DIMM_CKO ___ DIMM_CKO_P DIMM_A4 aata | o118 [0 131P_4/DOUT/BUSY PIN AD14
DIMM _CK1___DIMM_CKO N DIMM_AO aB19 | |91 0 L32N 4/GCLK | AEL
DIMM CK2 ___DIMM CK1 P DIMM A1 ac1e | | 912N O K [ aF14
DIMM CK3 ___DIMM_CK1 N _L12P_ _L32P_
AD16 V15
3.3V Y14 vccos vceo7 4 HNLE
VCCO4_4 VCCO8 4
BANK4
R63
1K 3S1500FG676
N
D4
¥ sLuE
5
DIMM_LED ERR OUT1

R585
DN

N4

R586

N4

For single-ended LVCMOS oscillator at Y1,

EXTCLK1_N
EXTCLK1_P

EXTCLK

DDR1 SODIMM "Right" Side Interface

EXTCLK SMA Interface

351500FG676 Bank4

no term.

(Sheet 3)

SMA Interface

DW; 50 to GND for LVPECL at SMA's J1/J2 (Sheet 3)

R's here
2.5V +3.3V
+2.5V S +33V. >
+1.25V_FPGA
GND_SIGNAL >
+1.25V_FPGA Y)—————
Title
Spartan3 DDR-1 Board

Size Document Number Rev

B 0381177 2
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LCD Interface

UGF

7-Seg. Display Interface

RS232 Interface

SYSACE MPD[7:0] <> SYSACE_MPD[7:0]

SystemACE

MEABOl— SYSACE_MPAS:0]

SYSACE_MPBRDY

SYSACE_MPBIRQ

SYSACE_MPWE_B
SYSACE_MPOE_B
SYSACE_MPCE_B

LCD Interface
7-Seg. Display Interface
RS232 Interface

SystemACE Interface

0] <SRBI
Hep-DBIrl LCD_DBO AAT | 01 5 10_L15N_5 [FAEB—
::gg Bg; A:ég 1025 10_L15P 5 [FAEE
+2.5V [CODBS  acaliois loLigP 5 & —
LVCMOS25 LCD DBY _AC11 | 0575 I0_L18N_5 [FAE2-
LCD_DB5 AD10 1 |06 5 10_L18P 5 [FADI
LCD DB6 AD12 07 5 0 L19N 5 AA10 SYSACE MPD7
LCD_DB7 AE4 {1075 I0_L19P_B/VREF4 10—
LCD_RS < LCD RS Y8 | |09 5 = 16 L2oN 5 [FAG10 SYSACE MPD6
- —AES ) |O/VREF1_5 10_L22P_5 2‘?}8 ggﬁgg mgi
LCD R W B “fi IOVREF2 5 I0_L23N_5 SYSACE _MPD3
LCD_R_W_B AF4 1|5 | 04N 5 10_L23P 5 [FAE10
LCD_E LCD E AD4 | 157 04P 5 10_L24N_5 XU SYSACE MPD2
~ TRST_B TRST B ABB | |07 05N 5 10_L24P_5 AL SYSACE MPD1
HALT B HALT B AA6 | |57 05P 5 10 L25N 5 [FAB1L  SYSACE MPDO
- DISPLAYO0 AES | |O-10°R5 |O-L25N.5 [AA11 __ SYSACE MPAG
. DISPLAY[6:0] DISPLAY1T AD5 — - - - ' AF11 SYSACE_MPA5
DISPLAY[6:0]<___} DISPLAYZ AD6 | |9-L06R_5 0_L26N.5 I"AF11 SYSACE WPAd
DISPLAYS ACE 11071 07P 5 I0_L27N_5/VREF5 [F2—
DISPLAY4 AF6 | |07 -L2TNSSVRERS Mt SYSACE_MPA3
DISPLAY5 AEG | |O-1O8N-2 0 \ 2S5 a1z SYSACE MPA2
DISPLAY6 ac7 | |9-L9803 |O-L28N_5ID6 "Aa12 SYSACE WPAT
—AB7 110" 09P_5 T0_L20N_5 [-AE12 SYSACE MPAQ SYSACE
—AEZ1 1071 10N_5/VRP I0_L29P BVREF6 512 o5, oe wpBRDY
—AEL1 107L10P_5/VRN 10_L30N_5 |13 SYSACE MPIRG
—AB8 11071 11N 5/VREF3 10_L30P 5 = e B
—AA8 | |57 11p 5 10_L31N_5/D4
RS232 R10UT _ “apg | /O-L11P_ _L31N_ AB13 SYSACE_MPOE B
g powr [ SR ety ol R e
- o-t1EPs Ig_LgZP_g;ggLKg AD13 _ SYSACE CLK
AD7 V12
31? VCCO3 5 VCCO7_5 W?O
VCCO4 5 VCCO8 5
BANKS
3S1500FG676

< SYSACE_CLK

Interface

+2.5V

+25V )

GND_SIGNAL >

Title
Spartan3 DDR-1 Board
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MEMBCDE_BA[1:0] < ]—t MEMBCDE BAO
MEMBCDE BAT ¢ MEMBCDE_BA1
FROM BANK7 PIN H2
MEMBCDE_DMBUS[7:0] <__} MEMBCDE_DMBUSO _MEMB_DMO
MEMBCDE DMBUS1 _MEMB_DM1
MEMBCDE _DMBUS2 _MEMC_DMO
MEMBCDE DMBUS MEMBCDE _DMBUS3 _MEMC _DM1
MEMBCDE DMBUS4 _MEMD _DMO +2.5V
0 MEMB_DMO MEMBCDE DMBUS5 _MEMD DM1
1 MEMB_ DML MEMBCDE _DMBUS6 _MEME DMO
2 MEMC_DMO MEMBCDE _DMBUS7 _MEME DM1
3 MEMC DMl K MEMBCDE_DMBUS? R676 +1.25V_FPGA +1.25V_FPGA
4 MEMD_DMO FROM BANK7 PIN L4 51
5 MEMD_DM1 ueG
6 MEME DMO
7 MEME_DM1
- ’;gf I0_LO1N_6/VRP I0_L22N_6 xg mgmgggg Bg]g
MEMBCDE_CTL1 <CMEMBCDE CTL1 MEMBCDE RAS B  MEMBCDE CTL BUS MEMBCDE _DQ1 AR4 :8{8;5—2"/'?"‘ l'g—l':ggfl—g us MEMBCDE _CTL6_MEMBCDE CS B
_ MEMBCDE _DQO AB3 | |O-1028-8 90238 s MEMBCDE DQS2____MEMC_LDQS
MEMBCDE_CTL4 MEMBCDE CS B 0 WE_B Acy | 10_L02P_| _L23P_6
MEMBCDE_CTL4 <& 1 RAS B R677 MEMBCDE_DQ2 AC1 :8{82;'—2’“5':1 'O—L24’}‘651_‘/2§'F5,Fg U3 MEMBCDE_DQ20
MEMBCDE_CTL3 (MEMBCDE CTL3 MEMBCDE CKE 2 CAS B 51 MEMBCDE DQ3 AB2 | |0 oa-0 oo 2 MEMBCDE DQ21
_ 3 CKE MEMBCDE DMBUS0 _MEWB DMO | _aB1 | Jo-L0oh-¢ 1012588 [u1 MEMBCDE DQ22
4 s B vz | 10-LOSP_ _L26P_6 —¢ MEMBCDE DQ23
MEMBCDE_DQS0 MEMB_LDQS vg | /O-LOBN_6 I0_L27N_6 = MEMBCDE _DMBUS3 _MEMC_DM1
R242 MEMBCDE _DQ5 AA4 | 10-LO6P 6 10_L27P 6 =7 MEMBCDE_DQ25
4.7K A4 MEMBCDE_DQ4 aA3 | /O-LO7N_6 IO_L28N_6 |~ MEMBCDE _DMBUS4__MEMD_DMO
MEMBCDE_DQ7 Y5 :8{8;5—2 l'g—l':ggfl—g i MEMBCDE_DQ27
MENECDE DAE X210 LosP 6 10_L29P 6 Lt MEME%E B%tss MEMD_DM1
. AAD | (oo 290 [Re
e e o m—— AL ooates [ e D s
) Y2 | oo - -1 [Re
MEMBCDE_DQ63:0] <} MEMBCDE_DQO MEMBCDE DQ8 Y1 :8{]8'}2 'Ig—'[gg';—g RS MEMBCDE DQS3 ___MEMC_UDQS
MEMBCDE DQ1 MEMBCDE DQ11 wr | |9--19R-8 10 32P 6 (1 MEMBCDE DQ29
MEMBCDE DQ2 MEMBCDE DQ10 we | [9-14N-8 O33N [Ra MEMBCDE DQ28
MEMBCDE DQ3 MEMBCDE CTL5 _MEMBCDE CKE ve | |o-T1er-8 0 Laan a8 TRy
MEMBCDE DQ4 MEMBCDE DQS1 MEMB_UDQY w5 | o+ 1o8-8 L3N BVREFS I'R] MEMBCDE_DQ30
MEMBCDE DQ5 MEMBCDE DQ1 _L16P_ _L34P_ MEMBCDE DQ31
MEMBCDE Dge e Wé :8—H;;‘—2/VREF3 'Ig—'[gg';—g E? MEMBCDE Dﬁguss MEME_DMO
MEMBCDE DQ7 MEMBCDE_DQ15 wo | 1O-L17P_ _L35P_6 "5e
MEMBCDE_DQ3 MEMBCDE_DQ12 w1 | /O-L19N_6 IO_L38N 6 —5. MEMBCDE_BAO
MEMBCDE_DQ9 MEMBCDE _DMBUS2__MEMC_DMO vy | |O-L19P 6 10_L38P 6 "5, MEMBCDE_RST_DQS DIV_IN1
MEMBCDE_DQ10 MEMBCDE_DQ14 U7 | /O-L20N_6 IO_L39N 6 =5, MEMBCDE RST_DQS DIV_OUT1 |
MEMBCDE_DQ11 MEMBCDE_DQ17 V5 :8—525—2 :8_::235_2 P> MEMBCDE_DQ33
— MEMBCDE _DQ16 V4 10 (21P 6 I0_L40P_6/VREF6 -2 "Left" MEM BCDE DQS loop wire
MEMBCDE DQ14 AAS
MEMBCDE_DQ15 NC
MEMBCDE DQ16 P9 To
MEWSCDE DaT7 = P10 | VCcor e Vocos 6 U8 w25V
EMBCDE DQ19 R9 1 vccos 6 VCCO7 6 N8
o T3 1 yccos 6 VCCo8_6 3
MEMBCDE DQ20 _ _
MEMBCDE DQ21 BANKG
MEMBCDE DQ22
MEMBCDE DQ23 3S1500FG676
MEMBCDE DQ24
MEMBCDE DQ25
MEMBCDE DQ26 " " \
i DDR1 x4 (MEMB - MEME) "Left" Side Interf s
MEMBCDE D28 X e l1Qae ntcerrace
MEMBCDE DQ29
MEMBCDE DQ30 s S
MEMBCDE DQ31 ' : >
4 x 16-bit DDR-1 Mem
MEMBCDE_DQ33 : . +1.25V_FPGA
on the Left are desilignated: T
MEMBCDE_DQS[7:0] >)—I ﬁgﬁg - ﬁgﬁ ggg 28 g :]é; +1.25V_FPGA D—— |
MEMBCDE_DQS([7:0]<_> MEMBCDE_DQS0 MEMB_LDQS MEMD = MEM D 4.5
MEMBCDE DQS1 MEMB_UDQS = 0S(4:5)
MEMBCDE DQS MEMBCDE DQS?2 MEMC_LDQS _ .
MEMBCDE_DQS3 MEMC_UDQS MEME = MEM DQS ( 0:77 ) GND_SIGNAL
0 MEMB_LDQS
1 MEMB_UDQS
2 MEMC_LDQS
3 MEMC_UDQS
4 MEMD LDQS
5 MEMD _UDQS
6 MEME_LDQS
7 MEME_UDQS

3S51500FG676 Banko6
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MEMBCDE_CTL[4:0]<

MEMBCDE_CTLO MEMBCDE WE B
FROM BANK6 PIN R6
MEMBCDE CTL BUS MEMBCDE_CTL1 MEMBCDE RAS B,
MEMBGDE CTLZ MEMBODE CAS B MEMBCDE _CTL
0 WE_B FROM BANK6 PIN V6
1 RAS B MEMBCDE_CTL3 MEMBCDE_CKE
5 cas B < MEMBCDE_CTL3
3 CKE MEMBCDE _CTL4 MEMBCDE CS B
. cs B < MEMBCDE_CTL4
FROM BANK6 PIN U6
MEMBCDE_CLK[7:0]<___jrmmmmmmmmy, /- \IBCDE. CLKO MEMB_CK
MEMBCDE _CLK1 _MEMB CK B
MEMBCDE CLK BUS
MEMBCDE_CLK2 MEMC_CK +2.5V
0 MEMB_CK MEMBCDE_CLK3 MEMC CK B
1 MEMB CK B
2 MEMC CK MEMBCDE_CLK4 MEMD_CK
3 MEMC_CK_B MEMBCDE_CLK5 _MEMD CK B R678
4 MEMD_CK 51 +1.25V_FPGA +1.25V_FPGA
5 MEMD_CK_B MEMBCDE_CLK6 MEME_CK UBH
6 MEME_CK MEMBCDE _CLK7 MEME CK B
7 MEME_CK_B E5 2
T ey iy oo [ MEMBCDE _DQS6 _MEME LDQS
MEMBCDE A12 MEVBCDE GIKe MEME Gk o] I0_L02N 7 107123N"7 H——EEEEBags
MEMBCDE_A12 << E4 1071 02P 7 10_L23P_7 K& MEMBODE DO49
MEMBCDE_BAT R679 MEMBCDE_A12 D3] I0LOSN 7IVREF1 107L24N"7 -3 MEMBCDE_DQ48
MEMBCDE_BA1 << D2 1 0" Lo3P_7 10_L24p_7 [-K4
. 51 MEMBCDE_CLK5 MEMD CK B a6 | |03 o oar ki
MEMBCDE_DMBUS7 MEMBCDE_CLK4 MEMD _CK G7 | 1O-LOSN_ _L26N_ 7 =5 MEMBCDE_DQ46
MEMBCDE_DMBUS7 <& MEMBCDE _CLK2 MEMC _CK E1 :8{825—; :8‘::5?5‘; L7 MEMBCDE_DQ47
MEME%E gtﬁ? MEMS gKKBB E2+10_L06P 7 0_L27P_7/VREFS -2 MEMBCDE_DQ45
E3 | oo T L5
MEMBCDE_Das[7:0] <& N MEMBCDE_CLKO_MEMB_CK Fa | |OLO7N_7 I0_L28N_7 1= ¢ MEMBCDE_DQ44
CDE_DQS[7:0] MEMBCDE_DQS4 MEMD_LDQS MEMBCDE_DQ63 Ga | 10-LO7P 7 10_L28P 7 7~ MEMBCDE _CTLO __MEMBCDE WE B
MEMBCDE_DQS5 MEMD_UDQS MEMBCDE_DQ62 G5 :8{82';—; 'Ig—'ég';—; 12 MEMBCDE_DQS5 __MEMD_UDQS
MEMBCDE DQS MEMBCDE DQS6 MEME _LDQS MEMBCDE_DQ61 ey oo [z MEMBCDE LED ERR _OUT1
MEMBCDE_DQS7 MEME_UDQS MEMBCDE_DQ60 Fp | 1O_LOSN_ _L3IN_7 = e MEMBCDE _DQ42
0 MEMB_LDQS MEMBCDE_DQS7__MEME UDQS ___He :8—5’85—; l'g—l':g;fl—; M6 MEMBCDE_DQ43
1 MEMB UDQS — —. — —
S e inos HZ 116 1 10P 7/VREF2 10 La2p 7 M8 —— e rRRE P
— —GL 0 L14N7 10 L33N 7 M3
3 MEMC_UDQS MEMBCDE_DQ58 Gp | 10_L14N_ _L33N_7 = MEMBCDE_DMBUS?
4 MEMD LDOS MEMBCDE_DQ59 16 | 10-L14P 7 10_L33P 7 [~ o7 MEMBCDE_DQ39
5 MEMD UDQS s | /O_L16N_7 I0_L34N_7 =1 MEMBCDE_DQ38
6 MEME_LDOS MEMBCDE_DQ57 H3 :8—H§E—;’VREF3 l'g—l':ggfl—; N7 MEMBCDE_DQ37
7 MEME UDQS _ _ _ _
-Up0 MEMBCDE _DCIS6 :‘11 I0_L17P 7 10_L35P 7 mg mgmgggg 8,?;68
MEMBCDE_BA1 Ho :8—Hg;‘—;NREF4 'Ig—'[gg';—; N6 MEMBCDE DQS4___MEMD_LDQS
e e s A o P eece e
CDE_DQ[63:0] N__MEMBCDE _DQ32 MEMBCDE _DQ53 4 | 10-L20P 7 10_L39P_7 I~ 7
MEMBCDE_DQ33 MEMBCDE_DQ52 S5 | /0 L21IN_ 7 IO_L40N_7/VREF6 [ o MEMBCDE_DQ32
MEMEGDE DOSE 10_L21P_7 10_L40P_7
MEMBCDE _DQ35
MEMBCDE_DQ36
MEMBCDE_DQ37 G3 L9
MEMBCDE _DQ38 2,5V s | VECOt T VECOS 7 Mg 25V
MEMBGDE DOSY VCCO2_7 VCCO6_7
K8 | yccos 7 veeco7 7 F
+3.3V MEMBCDE_DQ40 L3 — — N10
MEMEGDE DO VCCO4_7 VCCO8_7
MEMBCDE _DQ42 BANK7
MEMBCDE _DQ43
R65 MEMBCDE_DQ44 3S1500FG676
1K MEMBCDE_DQ45
MEMBCDE_DQ46
MEMBCDE _DQ47
N MEMBCDE _DQ48 " " .
i DDR1 x4 (MEMB - MEME) "Left" Side Interf
D10 MEMBODE DQ50 X e 14e ntcerrace
¥ BLuE MEMBCDE_DQ51
7 MEMBCDE_DQ52
rd MEMBCDE_DQ53
N MEMBCDE_DQ54
MEMBCDE_DQ55 '
MEMBCDE LED ERR_OUT1 MEMBCDE_DQ56 4 x 16-bit DDR-1 Mem
MEMBCDE _DQ57 : .
MEMBCDE_DQ58 on the Left are desilignated:
MEMBCDE_DQ59
MEMBCDE_DQ60 MEMB = MEM DQS (O . 1) +2.5V +3.3V
MEMBCDE_DQ61 _ . T T
MEMBCDE_DQ62 MEMC = MEM DQS (2 : 3)
MEMBCDE_DQ63 _ .
MEMD = MEM DQS (4:5) w25V D B3V D
MEME = MEM DQS ( o:7 ) +1.25V_FPGA
GND_SIGNAL >
+1.25V_FPGA Y)—————
Titie
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37 +2.5V
XCONFIG
+2,5V P8
i
1 +2 .5V
2 GND
3
R90 4.7K CCLK 4 CCLK
DONE 5 DONE K< < K< K<
8 e SYSACE_TDO R363 100
7 PROG SYSACE_TDO
8 INIT - L >
9 FPGA TDO GFPGA TDO R364, 100
— TCK R365, 100
HEADER 9 Tek [ >
™S R366, 100
DIN ™s [ >
10K 10K 10K 10K
PROG R91 R92 R93 R94 oL
SW PUSHBUTTON
SR Y15 1|0 L27N_4/DIN/DO 10_L31P_4/DOUT/BUSY [FAR14
° © AADég CCLK C1 FPGA_TDI
ang
1 —| 6 MO AE3 — = — A24 FPGA _TMS
1 == M1 ac3 | MO TMS o4 FPGA TCK
— == A M1 TCK
—_ AE3
D3 | M2 co R84 47K
21| PROG B HSWAP_EN - 125V
V. SW DIP-3 Aoa :300_'53; N_4/INIT_B
MISC
3S1500FG676
100 100
R99 R100
SYSACE_CFGPROG_B >
SYSACE_CFGINIT B <
+2.5V +3.3V +3.3V
4.7K 1K 4.7K 1K
R86 R87 R88 R89
N N
D11 D12
BLUE’,! DONE BLUE !\ INIT
¥ N
. u +3.3V
D D
G Q3 G Q4 {+3.3v
BSS138 BSS138 +2.5V
IS IS
< +2.5v
\/ \/ < GND_SIGNAL
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usl
A’z\é GND1 GND39 mg
GND2 GND40
AC4 | GND3 GND41 [HMIZ
AC12 | GND4 GND42 [-M23
AC15 | GNDs GND43 [FNU
AC23 | GNDg GND44 [FN12
AD3 | Gnp7 GND45 13
AD24 N14
GND8 GND46
AE2 | GNDg GND47 D15
AE25 N16 +2.5V +2.5V +1.2V_Vccint +1.2V_Vccint
GND10 GND48 = =Y T T
AFL ] GND11 GND49 FEU ueJ
AF26 | GND12 GNDs0 [FB12 UBK
B2 P13 A2 AF18
B2 GND13 GNDs1 [FE12 £2 VCCAUXI vccAuxg HAEE ha o
25 GND14 eNDs2 -E1 29 vocaux? VCCAUXio (—AE —H8 voeiNT VCCINT11 -2
23 GND15 GNDs3 [-E12 A8 vocAUXs VCCAUX11 |1 19 vooinT2 VCCINT12 118
22— GND16 oNDss -E1 A23- VCCAUX4 VCCAUX12 (54 —19+ vCCINT3 VCCINT13 -1
D4 GND17 GNDS5 B4 2B vecauxs VCCAUX13 =1 10 vecinTa VCCINT14 [
D121 GND18 onpss FB10 £281 vecAuxe VCCAUX14 (=12 A1 veeinNTs VCCINT15 (R
D13 GND19 onps7 [B11 £E21 vecauxr VCCAUX15 =1 18 veeiNTe VCCINT16 [R£12
D231 GND20 GNDs8 [B12 VCCAUX8 VCCAUX16 B2 veoiNT? VCCINT17 [REIL
K1 Gnp2 GNDs9 [B1 VCCAUX K10 vocinTs VCCINT18 (18
K12 GND22 GNDeo [B14 K17 veCINT9 VCCINT19 [HMB-
GND23 GND61 VCCINT10 VCCINT20
K16 R16 3S1500F G676
K181 GND24 GNDs2 [R18 VCCTINT
GND25 GND63
L1 GND26 GNDe4 58 35T500FG676
L1214 Gnp27 GNDE5 1
L3 Gnp2s GNDE6 (L1
L4 GNp2g GND67 [L12
19+ GND30 GND68 (13
L1814 GNpa1 GNDE9 (112
LI+ GND32 GND70 [I13
8 GND33 GND71 LIS
M0 GND34 GND72 L
M1 GND3s enp73 -1
M2 GND3s GND74 12
M3 GND37 GND75 [-H18
ND ND7
GND38 GND GND76
3S1500F G676
+25V
+25V H—
+1.2V_Vccint
+1.2V_Vccint py———
GND_SIGNAL >
Titie
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1 1 T +2.5V @ 8A Item: Purpose: Voltage: Current:
XC3S81500 Vccaux 2.5V 70mA (typ)
+| ca42  +| cas43 C444 C445 Vceo 2.5V 1.68A(typ)
10uF  ——10uF uUu13 P11 Vceint 1.2v 1.52A(typ)
HEADER 1 MT46V16M16 vdd/vddg 2.5V 2.2A (wc)
MT5VDDT1672 Vdd 2.5V 2.2A (wc)
& ! w28 | o7 AGND -1 Mem.Term.R's Vtt 1.25v 8.1A (wc)
180uF_AlumPoly _ 180uF _AlumPoly SYNG VSENSE z LEDs, Misc. 3.3V 3.3V 200mA (typ)
SS/ENA COMP
VBIAS PWRGD [4— R726
C446 ca4a7 VINS BOOT ¢ 14.0K
——0.082uF ——0.1uF VIN4 PHT
: : VIN3 PH2 —
VIN2 PH3 ; - ;
VINT PHa -2 Cado 2.5V Adjust Resistor (Radj)
PGND5 PH5 ——2200pF
PGND4 PH6 —
PGND3 &  PH7 2 Vout Std.1%R | Calc Vout
PGND2 £ pHs 12
PGND1 £  PHo |14 « 2.375V | -5% 6.04K 2.366V
o ~
TPS54810 < 2.500V | Nom 5.49K 2.514v
& <
9 A 2.625V | +5% 5.11K 2.635V
[h'se
180uF_AlumPoly
N .
+2.5V Sumida CEP125-5R6MC-H 5.6uH, 8.8A4,
+1.25V_DDR1
1.25V Vref for DDRI1
L1
A2 S ° ° 4
PM1812-2R2J 276
2.2uH 380mA 1812 1206
JW Miller PM1812-2R2J .
C29% c29 R52 +1.2V_Vceint +1.25V_FPGA
158‘6)5’5 330uF 0.01uF|  50_25turn {+1.2V_Vccint { +1.25V_FPGA
+2.5V +1.25V_DDR1
11.25V @ 8a I:::I P9 e——{  >+25v ¢———[  >+1.25V_DDRH1
+1.25V Vit HEADER 1 L——>>+25v L———>>+1.25V_DDR1
T +3.3V
u12 HEADER 1 )
+5V Ceramic X5R 0805 6.3V 1 L_>+33v +1.28V_vit
T RT AGND ; »—"—[::I HEAI;E& ] L K+33v {+1.25V_vit
* * ENA VSENSE [-£ 45V
REF_IN COMP -
VBIAS  STATUS [--— —:gg'ggp,:
+| ca02 +| ca03 Cc404 Cc405 e 8O0 s L T L__>GND_SIGNAL
10uF 10uF VIN3 PH2 ; L >i5v ——>>GND_SIGNAL
VNG piia |2 AV
10 R733
. o = PGND5 PH5
180uF_AlumPoly 180uF _AlumPol PONDI e 1; 562
PGND3  © PH7 [
PGND2 % PH8 [~
PGND1 = PHY ————————— v
o N~
R730 C406 o :
90.9K —0.1uF o TPS54872 >
330uF_AlumPoly o
\/ '
Sumida CEP125-5R6MC-H 5.6uH, 8.8A, 11mOHM [Title
Spartan3 DDR-1 Interface Board
[Size Document Number Rev
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+5V
T Ceramic X5R 0805 6.3V

d '
+1.2V Spartan3 Vccint +3.3V (SysAce,LCD I/F,7-Seg,LED'Ss)
c412 C413
47uF 10uF
u11
+1.2vV @ 2A
' —20 1 Rt AGND -1 +3.3V @ 1A
}g SYNC VSENSE g * * * AV Veeint 33V +33V
17| SS/ENA COMP c418 P13 T
VBIAS PWRGD [-4—
16 | Vi BooT L5 R735 100pF R737
15| Vino oni e 22 6K 698 1% R53 |
14 VINT PH2 (L C416 R736 1K
B PGNDs E  PHS g =—0.047uF 10K HEADER 1
PGND2 & PH4
11 © 10 ca17 u14
PGND1 E» PH5 1500pF c419 N +5v
ca14 c415 3300pF D6
——0.068uF ——0.1uF <4 TPS54310 - BLUE W [ 2 \E/l",‘\j
N A . 3 6
L3 10ud * s S GND_ TAB
Ca2 VOUT
P12 A70F FB/BYPASS
: R734 C420 + D
Radj 28.7K 390uF_AlumPoly Q1 C422 C423 TPS79633DCQ
BSS138 =—10uF 0.1uF
HEADER 1 g
Vccint Adjust Resistor (Radj)
Vout Std.1%R | Calc Vout
1.140V | -5% 35.7K 1.141v
1.200V | Nom 28.7K 1.201v
1.260V | +5% 24 .0K 1.262V
+5V +1.2V_Vccint
L———>>45v >>+1.2V_Vccint
5V input via barrel jack +3.3V +1.25V_FPGA
(Center Positive)
5 SLIDE_DPDT +5V +2.5V +1.25V_FPGA
—1t L G_T o3 —<& L >+33v L >+1.25v_FPGA
N2 2 49.9 1% o +2.5V
BarrelJack2. TmmThruHole 4 | 6 R680 HEADER 1x2 T
O_T o P —<< GND_SIGNAL
P41 5 i P42
¥ CKL202MS02 R46 7] K28V N4
- 4.7K rest <_ » +1.25V_FPGA
& 50_25turn C
2
W o o +1.25V ref for FPGA
<
D9
BLUE/! 40.0 1%
N ¥ R682
o 1206
Slide switch is for ON - OFF
Title
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LOCAL POWER REGULATION
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Date: [Sheet 30 of 33
1

Tuesday, March 15, 2005
[




+1.25V_Vtt

vtt 1.25V

C82 +

C313 + C201 + €302 +

e

330uF ~—~ 330uF 330uF 330uF
. T
C15 —”— C29 C30 C29 C32EL C55 C11 C11
0.22uF 0.22uF 0.22uF 0.22uF 0.22uF 0.22uF 0.22uF F 0.22uF
C183—— C10*. C65 C33 C40 C69 C347 C80
0.22uF 0.22uF 0.22uF 0.22uF 0.22uF 0.22uF 0.22uF 0.22uF
C16 —— C44 C94 Ca7 Cc27 C58 C12 C2 C3
0.22uF 0.22uF 0.22uF 0.22uF 0.22uF 0.22uF 0.22uF 0.22uF
Cc6 —— C19 C31 C34 C36 C43 C45 C51
0.22uF 0.22uF 0.22uF 0.22uF 0.22uF 0.22uF 0.22uF 0.22uF
C43Z—— (43 C43 C43 CA43T7. C43 C439:‘_ C44
0.22uF 0.22uF 0.22uF 0.22uF 0.22uF 0.22uF 0.22uF 0.22uF
C333—— C35 C26 C32 C21 C30 C339:‘_ C37
0.047ufF  0.047u 0.047uf 0.047u 0.047uf 0.047u 0.047ufF uf 0.047uf
C167—— C18 C88 l C159:I: Cc77 L C14 C173&=—= l C12:IZL
0.047uF  0.047u 0.047uf E 0.047ufF 0.047UE 0.047u 0.047u uf 0.047ufr
C166—— C177—=— C90 C162:‘_ C73 C14 C16 C10
0.047ufF 0.047UE 0.047uf 0.047ufF 0.047UE 0.047u 0.047u uf 0.047u
C164—— C17 C92 C16 C83 C12 C16 C10
0.047uF  0.047u 0.047uf 0.047u 0.047UE 0.047u 0.047u uf 0.047u
Cc18 C95 EL C16 C81 C14 Cc17 C12
0.047u 0.047uf F 0.047u 0.047UE 0.047u 0.047u f 0.047u

C166—=—
0.047u

DECOUPLING

+1.25V_FPGA

FPGA Ref 1.25V

0.01uF

C328—— C13 C27 C299 C29Z——
0.1uF 0.1uF 0.01uF 0.01uF

DDR1 Ref 1.25V

+1.25V_DDR1
C318
330uF C30 c34

q\ 0.1uF 0.1uF

c11 c14 c13 c13 c71 J‘
0.01uF|  0.01uF|  0.01uF|  0.01uF|  0.01uF
C30 C32 Cc31 C31
0.01uF|  0.01uF|  0.01uF|  0.01uF

%

ALL non-Tantalum caps are X/R or X5R

+1.25V_Vit

< +1.25V_Vit

+1.25V_FPGA

< +1.25V_FPGA

+1.25V_DDR1

< +1.25V_DDR1

€(<GND_SIGNAL
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Spartan3 DDR-1 Interface Board
Size Document Number Rev
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T +5V Power Input

C273 _ | C276
330uF —~ 4.7u

|

C277
0.68uF

C238 C192
0.1u 0.1u

il

|+

+3.3V

+3.3V

& LCD

i
~

C203 C204

C200—=—0.68uF 0.68uF
4.7uF

C199 +
330uF q\

el
1

0.68uF

C22 CZ2A:

0.1uF 0.1uF 0.1uF 0.1uF

il
ol ol el el

0.1uF

CZ2J:
0.1uF 0.1uF

+1.2V_Vccint VC C l n t

H
N
| <

6 C26

4.7uF

C26 C267=
4.7uF 4.7uF

6!

[
>0
g

4.7u

WO
RN
=
| |
_Zj'|+_l_
WO
g
._Zj'l_l_
+
&~ 0
IR
c
g
._4}_A

41—

\,
c
S

(@]

N

3
S

b ¢ |

(@]
e
F' g
(@]
=
S
(@]
=
S
i
(@]
=
@
>

0.68uF 0.6

©
c
B

0.68uF 0.68uF

Q
W
a
£

C2

0.68uF 0.6 0.68uF

©
c
S

e
w

C28
0.68uF

[

Q
W
o
=

0.68uF

-
..___{F__ !

-

.-»__{F__..
Y

| L__4+__4.

—

C35

C31
0.1uF

i

C20 C307. CSZQ: C30 C32 C337. 6:
0.1u 0.1uF 0.1u 0.1uF 0.1uF 0.1uF

C33
0.1uF

C35 C24
0.1uF 0.1u

C10
0.1uF

SR

-

Hi-
Hi-

C16
0.1uF

C20
0.1uF

|
o0
LW

L
i

2@
L_Iq

_\ﬁ__
.L__{F__ |

C25
0.1uF

DECOUPLING

+2.5V
T System 2.5V
C237_|+ C191_|+
330 330 C25 C252—— C25 C25 C25 C25
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Rev Notes

Initial Release

Changed bus widths DIMM DQ, DIMM DQS, DIMM DM
Changed bus widths DIMM DQ, DIMM DQS, DIMM DM
Changed bus widths DIMM DQ, DIMM DQS, DIMM DM
Changed bus widths DIMM DQ, DIMM DQS, DIMM DM
Changed bus widths DIMM DQ, DIMM DQS, DIMM DM

Updates resulting from schematic review

Replaced discrete 0402 50 ohm memory bus term R's with Rpaks
Added 0 ohm R738 connecting DIMM CKEO to CKEl pin

Correct wiring error: TCK and TMS were swapped

Change R values to 50 ohms: R680,R681 (trimpot),R682

Delete GND test pin P28
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