REVISIONS

Image Buffer Memory Card

REV ESCRIPTION DATE APPROVED
A PROTOTYPE 6 April1 2007 ARWP
Added series termination resisitors
B to DDRZ control lines 16 April 2007 RWP
Added addational input power filter
and metal shield
c Deleted Mictor test header, external
Power Connector 20 April 2007 RWP
Partial delete of bypas caps
Final Board h2eld pinouts made.
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Debug Serial Port

JINET

o
~
N
)
i
o

1 s

ur CIUF

) .
o [
IS
ala]
(NI
=z

<
=
.
@

1uF
T
Lﬁ 2N anD
UART_TXD 11 13 — 1
+3 3V E)ﬂ > 8
i
UART_RXD E o] B
o o P8
i
o oo
u11 4 < .
XCA4VLX40-FFEED 1 10
e —CEN INVALD=
o -
AF1Z Jrg _L1pP_cc_Lc_4 woe ID_LSP_GC_Lc_4fAELd *3.3V 12 16
AE12 C AE13 FCon FLOFFO
2 fo_LaN_ccC _4 S D_LSN_GC_LC_4 .
AC10 C | AE10 =
T0_L2P_GC_LC_4 o I0_LBP_GC_LC_4 -
XREF-6/A3 g X0 ABIO g Lon_Ge Lc 4 S o 0 LEN_GC_ Lo 4l AD10 499 =
S o u1o p
XREF-B/A4 g X1 AB17 g L 3p cc . Lc 4 > > I0 . L7P._GC_VAN_LC_4lAD17 MAX3221E
XREF-B/A3 g X2 ACL7 rp_LaN_Gc_LcC_4 I0_L7N_GC_VRP_LC_4ADI1E
XREF=B/A4 g X3 AFLL i1 _L4P_cC _4 D_LBP_GC_cCC_Lc_4fADLZ . ano
AFT0 lrg | 4N_GC_VREF_LC_4 T0_LBN_GC_cC_Lc_4AD1I 43.9 =
GEND
PS_SYNC g XREF=20/C4,21/82,21/C2
USER_LED XREF-22/C3

L—==tf-—C" u

National Optical Astronomy Observatory

Major Instrumentation Group
950 N. Cherry Avenue
Tucson, Arizona, 85719

Tatle

I BM

DEBUG 2nterfaces

Sizel Document Number Engineer Rev
[: Bob Piatek A
Date 4-21-2007_11:17 Sheet 11 o 22




XREF=6/D2

FPDP_RBDO

c17

I0_L1P_5

I0_LBP_5

I0_L13N_

I0_L24P_CC_LC_5

XREF=6/D2 FPDP_RBD1 D17
XREF=6/D2 FPDP_RBDZ czo
XREF=6/D1 FPDP_RBDS3 B20O
XREF=6/D2 FPDP_RBDA4 B18
XREF=6/D1 FPDP_RBDS Al1B
XREF=6/D2 FPDP_RBDE D20
XREF=6/D1 FPDP_RBD7 D19
XREF=6/D2 FPDP_RBDSB E17
XREF=6/D1 FPDP_RBDSY Fa17
XREF=6/D1 FPDP_RBD10 cea
XREF=6/D2 FPDP_RBDI11 Bz1
XREF=6/D1 FPDP_RABD12 c13
XREF=6/D2 FPDP_RBD13 D18
XREF=6/D1 FPDP_RBD14 AZ4
XREF=6/D2 FPDP_RBD15 AZ3
XREF=6/D1 FPDP_RBD16 G193
XREF=6/D2 FPDP_RABD17 Fa19
XREF=6/D1 FPDP_RBD18B E23
XREF=6/D2 FPDP_RBD193 Eze
XREF=6/D2 FPDP_RBDZO Fzo
XREF=6/D1 FPDP_RBD21 E20
XREF=6/D2 FPDP _RBD22 C26
XREF=6/D1 FPDP_RABDZ23 cz25
+3.3V XREF=6/D1 FPDP_RBDZ4 D23
XREF=6/D1 FPDP_RBDZ5 cz3
XREF=6/D2 FPDP_RBD26 H20
4;‘791 XREF=6/D1 FPDP_RBD27 G20
G222
G21
XREF=6/D2 FPDP_RBDZB Fz4
4E1H7510 XREF=6/D1 FPDP_RBDZS Fz3
GND

I0_Lz24N_CC_LC_5

+3.3V
o o oo
[N N [ P [ [
oul @ o = o
RV R
Lss R eE s I0_L9P_CC_LC_
D_LIN_5 B D_L9N_CC_LC_
0_L2P_5 S oo oo ooo T0_L10P_
D_L2N_5 222y IO_L10N_
D_L3P_5 0_L11P
I0_L3N_5 I0_L11N_
D_L4P_5 0_L12P_
D_LA4N_VREF_5S 0_L12N_VREF
D_L5P_5 I0_L13P_
D_L5N_5 011 0_L13N
XCA4VLX40-FFG68 T0-L14P
I0_LEN_5 I0_L14N
ID0_L7P_5 I0_L15P
ID0_L7N_5 I0_L15N
I0_LBP_CC_LC_5 I0_L16P
I0_LBN_CC_LC_5 I0_L1BN
I0_L17P_5 I0_L25P_CC_LC
D_L17N_5 D_L25N_CC_LC
D_L1BP_5 I0_L26P
D_L1BN_5 0_L2BN
0_L193P_5 0_L27P
5 I0_L27N
D_L20P_5 0_L2BP
D_L20N_VREF_5 I0_L28N_VREF
D_L21P_5 I0_L23P
D_L21IN_5 0_L23N
I0_L22P_5 I0_L30P
I0_L22N_5 I0_L30N
ID_L23P_VAN_S I0_L31P
I0_L23N_VRP_5 I0_L31N

[ S N NS S NS S B NS |

-5
)
-5
)
-5
-5
-5
)
)

-5
-5
-5
-5
-5
-5
-5

-5
)
)
)
-5

I0D_L32P_5
ID_L32N_5

G18

FPDP_RBD30

G17

FPDP_HABD31

B24

FPDP_TBDGO

B23

FPDP_TBD1

Fi8

FPDP_TBDZ

E18

FPDP_TBD3

EZ21

FPDP_TBDA4

D21

FPDP_TBDS

A20

FPDP_TBDG

Al19

FPDP_TBD7

D22

FPDP_TBDS

cee

FPDP_TBDS3

A22

FPDP_TBD10

A2

FPDP_TBD11

D2

FPDP_TBD12Z

cz

FPDP_TBD13

D2

FPDP_TBD14

D2

FPDP _TBD15

SN 15 N = R PG PN N

H2

FPDP_TBD16

H21

FPDP_TBD17

EZS

FPDP_TBD18B

E24

FPDP_TBD19

G24

FPDP _TBD20

G23

FPDP _TBDZ21

F26

FPDP_TBDZ22

EZ26

FPDP_TBDZ3

H24

FPDP_TBD24

H23

FPDP_TBD25

G26

FPDP _TBDZ26B

G25

FPDP_TBD27

HZ26

FPDP_TBDZ8B

HZ2 S5

FPDP_TBDZ29

XREF=6/D1
XREF=6/D1
XREF=6/81
XREF=6/81
XREF=6/B2
XREF=6/B2
XREF=6/81
XREF=6/B2
XREF=-6/B1
XREF=6/81
XREF=6/B2
XREF=6/B2
XREF=6/81
XREF=6/B2
XREF=6/81
XREF=6/B82
XREF=6/B2
XREF=6/81
XREF=6/B2
XREF=6/81
XREF=6/C1
XREF=6/C2
XREF=6/C2
XREF=6/C1
XREF=6/C2
XREF=6/C1

XREF =

B

5

5

B

B

B

5

5

5

B

B

5

5

XREF=6/81

B

B

5

5

5

B

B

B

5

5

B
6/C1
B

XREF=6/C2
XREF=6/C2
XREF=6/C1

XREF=6/C2

National Optical Astronomy Observatory

Major Instrumentation Group
950 N. Cherry Avenue
Tucson, Arizona, 85719

Tatle

IBM
FPDP

interfaces

Sizel Document

C

Number Engineer

Bob Piatek

Date 4-21-2007_1211:17

Sheet 1z of

22




+1 BV
O
+0. 93V +0.9V
@) o O
o o o @ | e o
o oz o o o o o o
o o ® ® m b b~
T o wmou om o
XREF-3/D1.4/D1.5/D2.5/D4 SODIMM_DOO D10 T 610 SODIMM_DOS1 g
D_L1P_B e e el L. 0_L9P_CC_LC_B
XREF=3/D1.4/D1.5/D2.5/D4 SODIMM_DO1 10 lrg an_s O o To_ LsN_cc_Lc. gl 69 SODIMM_DOS_N1
- - I o o o =] =] o o - - - -
XREF=-3/D1,4/C1.,5/D2.5/0D4 S0DIMM_DOZ Ds 80000000 F8 SoDIMM_DO12
T0_L2P_56 S oo e o e o I0_L10P_56 .
XREF=-3/D1,4/C1.,5/D2.5/0D4 S0DIMM_DO3 cs S o= oo o= o= = 6B S0DIMM_DO13
T0_L2N_6 ° I0_L10N_6
XREF-3/C1.4/C1.5/D2.5/D4 SODIMM_DO4 A8 Ly L3p. 6 1o Li4p 587 SODIMM_DO14
XREF-3/C1.4/C1.5/D2.5/D4 SODIMM_DO5 A 1o L11n_ stz SODIMM_DO15 g
XREF=3/C1.4/C1.5/D2.5/D4 SODIMM_DOG D8 l1g 14p_ & 1o L12p gl LS F_SODIMM_DM1
D7 10p_L4N_VREF_G T0_L12N_VREF_pD3
XREF=-3/C1,4/C1.5/D2.5/D4 SO0DTIMM_DO7 F10 Iy Lsp. g 0 L13p glAS SODIMM_DO16
XREF=-23/C4 F_500IMM_DMO E10 Ly | sn_6B To_L13N_g6-B3 S0DIMM_DO17
XREF-3/C1.4/C1.5/D2.5/D4 SODIMM_DOB AB A3 SopDIMM_DO18 g
T0_L6P_56 V11 D_L14P_5§
XREF-3/C1.4/C1.5/D2.5/D4 SODIMM_Da3 A5 B3 SODIMM_DO13 g
10-LBEN-B XCAVLX40-FFB6B T0-L14N_B
XREF=3/C1.4/C1.5/D2.5/D4 SODIMM_DO10 £E3 lig 17p & 1o Lisp gl Al SODIMM._DO2O g
XREF=-3/C1,4/C1.,5/D2.5/D4 SO0DTMM_DO11 F3 Lo Lin.s 0 L1sn_glB4 SODIMM _DOZ1
XREF-3/C4.4/C4.23/B4 SODIMM_DOSO B6 1y Ler.cc.Lc. ¢ 1o Liep gl C4 SoDIMM_DD22
XREF-3/C4.4/C4.23/83 SODIMM_DAS_NO €6 lrg Lan.cc.Lc. s 0 L1sN_gL04 SODIMM_DO23 g
XREF-23/C4 F_SODIMM_DMZ E7 big L17p. 5 0. L25P cc_Lc. gDz SODIMM_DOS3
XREF-3/C1.4/C1.5/C2.5/C4 SODIMM_DO24 D6 lrg 117N 5 To Lasn._cc_Lc glDd SODIMM_DOS_N3
XREF=-3/C1,4/C1.5/C2.5/C4 SO0DTIMM_DO25 E6 ['p Ligr_ & 1o Leep gl £l SODIMM_CKO
XREF-3/C1.4/C1.5/C2.5/C4 SODIMM_DO26 Es Iy Lign._s 1o Lzen_glFl SODIMM_CKO_N g
XREF-3/C1.4/C1.5/C2.5/C4 SODIMM_DO27 F7 Lo Ligp. 5 1o Lz7p gl Fd S0DIMM_CK1 o
XREF-3/C1.4/C1.5/C2.5/C4 SODIMM_DOzB 67 lig Lign._s 1o L27N_glF3 SODIMM_CKI_N g
XREF=3/C1.4/C1.5/C2.5/C4 SODIMM_DO2S €2 lig 120p 5 1o Lz2sp gl b4 F_SODIMM_A12
€1 TD_L20N_VREF_6 T0_L2BN_VREF _p—&3
v1 By XREF=-3/C1,4/C1.5/C2.5/C4 SO0DTIMM_DO3O HE |1 Lo1p. 5 10 Lzgp gl HB SODIMM _CK2 .
XREF-3/C1.4/C1.5/B2.5/B4 SODIMM_DO31 K7 by Loan_ s 10 Lzan_ gl HS SODIMM_CK2_N
XREF-23/C4 F_SODIMM_DM3 03 lig Lz2p. 5 0 L3o0p gLtz F_SODIMM_A11 g
R73 - - - -
439 XREF=23/C4 F_SODIMM_A13 E4 lig 122 5 1o L3on_glb1 F_SODIMM_AL0 g
66 1p_L23P_VAN_B D_L31p_pHH4 F_SODIMM_AS .
65 TD_L23N_VRP_G D_L31n_pHH3 F_SODIMM_AB
- XREF-3/C4.4/C4.23/A4 SODIMM_DOS2 E3 L1y Loar cc Lc.s 1o L3ze gl F_SODIMM_A7
499 XREF-3/C4.4/C4.23/A3 SODIMM_DAS_NZ E2 Lo Loan_cc Lc.s 0 L3zN_glHl F_SODIMM_AB g
GND

XREF =
XREF =
XREF =3/
XREF =3/
XREF =3/
XREF =3/

XREF =3/
XREF =3/
XREF =3/
XREF =3/
XREF =3/
XREF =3/
XREF =3/
XREF=3/
XREF =
XREF =
XREF =
XREF =
XREF =
XREF =

C
C
3
3
3
3
3
3
X

X
X
X
X
X
X
X
X

/C4
/C4,

REF =

L4
4/
4/
4/

4/

L4
4/

I = S SN

4/
/C4
/C4,
/B4,
/B4
/B4
/B4
REF =

REF =
REF -
REF -
REF -
REF -
REF =
REF -
REF -

4

/C4

23/B4

4/C4,23/B3

C
C
C

P N

2

2
2
2
2
2
2
2
2

1,57
1,57
1.5/
1.5/
3/C4

.57/
5/
5/
5/
.57
.57/
5/

I = S SN

5/

/C4,
/B4,
/B4
/B4
/B4
3/C4

3/B4
3/8B3
3/D4
3/D4
3/D4
3/D4
3/D4
3/D4

C
C
C

2

2.,

2
2
2

NN N NN NN

5/¢C
.5/¢C
5/¢C

IO

5/¢C

.5/¢C
5/¢C
5/¢C
5/¢C
. 5/7¢C
.5/¢C
5/¢C

IO N N NN

5/¢C
/A4

23/A3

23/B4

23/B3

23/B4

23/B3

National Optical Astronomy Observatory

Major Instrumentation Group
950 N. Cherry Avenue
Tucson, Arizona, 85719

Tatle

IBM
SODIMM

interface

C

Sizel Document

Number

Frogineer

Bob Piatek

Date

4-21-2007_1211:17

Sheet 13 of

22




=
©0p
©On

XREF=6/D4
XREF=6/D4
XREF=6/D4
XREF =
XREF =
XREF =
XREF =

/D3
/D4
/D3
/D4
XREF=6/D3
XREF =
XREF =
XREF =
XREF =
XREF =

B

5

5

B

B

B

6/D4

6/D3

6/D3

6/D4

6/D3

XREF=-6/D4

XREF=6/D3

XREF =86

XREF =8

XREF =56
5
5
5
B
B
5
5
5
B
B

/D4
/D3
/D4
XREF=6/D3
XREF =
XREF =
XREF =
XREF =

/D4
/D4
/D3
/D4
XREF=6/D3
XREF =
XREF =
XREF =
XREF =

/D3
/D3
/D4
/D3

FPDP_TADO

O

AAZ5
AE22
AA22
AE1S
AB13

vi1g
W18
W17

FPDP_TADZ

FPDP_TADZ

FPDP_TADS3

I0_L2BEN_SMBE_

FPDP_TADA4

FPDP_TADS

FPDP_TADGB

FPDP_TAD7

FPDP_TADS

FPDP_TADSY

FPDP_TADI10

FPDP_TADI11

FPDP_TAD12

FPDP_TAD13

FPDP_TAD14

FPDP_TAD15

FPDP_TADI16

I0_L32N_SM1_

FPDP_TAD17

FPDP_TADI18

FPDP_TAD19

FPDP_TADZO

FPDP_TADZ21

FPDP_TADZ22

FPDP_TADZ3

FPDP_TADZ4

FPDP_TADZS

FPDP_TADZB

FPDP_TADZ27

=
Cek)
CIIS

XREF=6/D4
XREF=6/D3

FPDP_TADZH

FPDP_TADZ9

I0_Le2e5P_CC_5M7_LC
0_L25N_CC_SM7_LC_7
I0_L2BP_SME_

7

7
7
7

NONON N NN NN

REF _7

I0_L23P_VRAN_7
I0_L23N_VRP_7

c_Lc_7

VCCO_7_AA2S5S
VCCO_7_AEZ22
VCCO_7_AA22
VCCO_7_AE19
VCCO_7_AB19

veco_-7_-vi1s3

VvCCcOo_7_wW18B

u11
XC4VLX40-FFBEBEB

VCCO_7_W17

I0D_L1P_

O_L1IN_

I0_L2P_

I0D_L2N_

0_L3P
ID_L3N
I0D_L4P

ID_L4AN_VREF

I0D_L5P
ID_LAGN
ID_LBP

0O_LBN_

0_L7P_

IOD_L7N_

o_LBP_CC_LC
I0_LBN_CC_LC
ID_L3P_CC_LC

O_L9N_CC_LC_

I0O_L10P_

0_L10ON
0o_L11P
I0_L211IN
I0_L12P

IO_L12N_VREF

Io_L13P
I0_L13N
I0_L14P

O_L214N_

I0_L15P_

I0O_L15N_

0_L1BP_

I0D_L1BN

vea

FPDP_TAD3O

vez

FPDP_TAD31

W25

FPDP_RADGO

W26

FPDP_RAD1

W21

FPDP_RADZ

Wee

FPDP_RADS3

FPDP_RADA4

24

FPDP_RADS

20

FPDP_RADG

= |= |=

20

FPDP_RAD7Y

<

25

FPDP_RADSB

26

FPDP_RADS

B24

FPDP_RADIO

Be5

FPDP_RADI11

> |= |= |<

A2 4

FPDP_RAD1Z

<

24

FPDP_RAD13

ce5

FPDP_RAD14

c2b

FPDP_RADIS

> = >

B26b

FPDP_RAD16

AA2E

FPDP_RAD17

AD25

FPDP_RADI18B

AD26B

FPDP_RAD19

Yeze

FPDP_RADZ20

Ye3

FPDP_RADZ1

AC22

FPDP_RADZ2

AB22Z

FPDP_RADZ3

AB23

FPDP_RADZ4

AA23

FPDP_RADZ25

AD22

FPDP_RADZ26B

AD23

FPDP_RADZ27

AC23

FPDP_RADZB

AC24

FPDP_RADZS

XREF=6/D3
XREF=6/D3
XREF=6/B3
XREF=6/B3
XREF=-6/B4
XREF=6/B4
XREF=6/B3
XREF=6/B4
XREF=6/B3
XREF=6/B3
XREF=6/B4
XREF=6/B4
XREF=6/B3
XREF-6/B4
XREF=6/B3
XREF=6/B3
XREF=6/B4
XREF=6/B4
XREF=6/B3
XREF=6/B4
XREF=6/C3
XREF=6/C3
XREF=6/CH4
XREF=6/C4
XREF=6/C3
XREF=6/C4
XREF=6/C3
XREF=6/C3
XREF=6/CH4
XREF=6/C4
XREF=6/C3
XREF=6/C4

National Optical Astronomy Observatory

Major Instrumentation Group
950 N. Cherry Avenue
Tucson, Arizona, 85719

Tatle

I BM

FPDP 4nterfaces

Sizel Document Number Engineer Rev
[: Bob Piatek A
Date 4-21-2007_11:17 Sheet 14 of 22




+1.8V
+UOSV I e A S i : +UOHV
it s s Ay i
S
AFB o_Lzse_ccotcos ST 0= << T0_L1P_BHZ F-SODINM_LSEZ g
AFZ lro_Lezsn_ccoLc.g @ 0 1@ @@ To_L1n_pHHd F_S0DIMM_CS3
L ceeoocoeosoe 0 L2p glVeE SODIMM_ODTO
YB 1y Lssn_8 oo >>c00o0 1o Lan_glvs SODIMM_0DTA
Y10 1o L27p.8 To_ L3P glW7 SODIMM_DDT2
A10 11 L2788 T SODINM_DODT3
ACZ l1g Lzsp. 5 To Lap gl M4 SODIMM_CKEO
AB7 g _Lz2BN_VREF_B TO0_L4N_VREF B3
AC3 |1y Lsap g 0 Lsp gl 4B SODIMM_CKEZ
AB3 1o Lzan.s 1o Lsn_glis SODIMM_CKEZ
AEE 11g Lsop. 5 Lia 0 Lsp glrz SODIMM_CKES3
APEJro_Laon-s XCA4VLX40-FFGEB To_Lsn -t
AF3 ro_L31pP_8B To_L7p_gpAArd
AES rp_L31n_B To_L7N_BpAA3
ADB lrp_L3zP_8 To_LBP_cc_Lc_p—*
ACB Jrp_L3zn_sB T0_LBN_CC_LC_B—13
AF4 1o _La7P_8B I0_L3P_CC_LC_B—1®
AE4 rp_La17N_B To_LSN_cc_Lc_p—13
AD3 irp_La1sP_B o_L1o0p_pgAB1
AC3 Jrp_L1sn_B To_L1onN_BAAT
AFB rg_L139P_8 o_L11pP_BpALA
AFS J1o_L19n_B o_L11N_BAB4
ARZ ro_LzoP_B To_L12p_ppAB3
Y7 \10_L20N_VREF_B T0_L12N_VREF _pABZ
AR ARS Jrp_Lzip_B To_L13P_BACS
YS to_Lzin_B To_L13N_BABS
h77 ADS l1g_LzzP_8B o_L14p_pAC?
43.3 ADA irp_LzzN_B To_L14n_BACT
AE7 rp_Lz3aP_vAN_B T0_L15pP_gpAF3
AD7 rp_Lz3anN_vRP_8 To_L15N_BAE3
a7 ACB Jrp_Lz4p_cc_Lc s T0_L16P_gAD?
43.3 ABE 1o _Lz4n_cc_Lc_B To_L16N_BAD1
GND

XREF=23/C4
XREF=23/C4

aXREF=3/C4, 23/82
a XAREF=3/84,23/8B2
g XAREF-4/8B4.23/8B2
g XREF=-4/8B4.23/8B2
aXREF=3/84.23/8B2

XREF=3/B4.23/B2
XREF-4/B4.23/B2
g XAREF-4/8B4.23/8B2

National Optical Astronomy Observatory

Major Instrumentation Group
950 N. Cherry Avenue
Tucson, Arizona, 85719

Tatle

I BM

SODIMM danterface
Size| Document Number Engineer Rev
C Bob Piatek A
Date 4-21-2007_11:17 Sheet 15 of 22




YA o

+3.3V
of v v o N @ o
[ s [ O . e
NN NN w g
Lo~ 0 - 0 5 x =
B
2 éééééééé T0_L9p _cC_Lc_ glMas FPDP_RBSYNC w XREF=6/D2
NZO J1g L17n._39 ooooo oo oo T0_L9N_cC_Lc_ glN18 FPDP_RBDIR a XREF-6/C2
P25 |19 18P _9 To_L10p gl lZz4 FPDP_RBERROR w XREF-6/D2
P24 g L1gn_s To_Li0nN_glLl23 FPDP_RBRESET a XREF=6/D2
P23 g L19p_ 9 To_L11p gl MZ5 FPDP_RBDVALID a XREF=B/C2
P22 1o L19n_3 To_ L1an_glMZz4 FPDP_RBSUSPEND XREF=6/C2
R2B lrp_Lzop_9 T0_L12pP_gL?b
f25 1o _L20N_VREF_3 TO_L12N_vAREF _9MZ6
P20 o 1217 3 To_L13p_g-Mel
P13 Irp_Lz2an_39 U1z To_L13N_gpMeo
- R24 g L22p_ 9 XC4VLX40-FFEEB 0 L14p g/ M23 FPDP_TAERROR XREF=6/D4
49 .9 R23 |1g L22n_9 To_ Li4n_glME22 FPDP_TARESET XREF-6/D4
R22 |19 L 23P VAN._9 To_L1s5p gl MN2Z5 FPDP_TASYNC w XREF-6/D4
A2l |1g | 23N_VvARP._9 To_LisN_alNZ4 FPDP_TADIR w XREF-6/D4
. T24 g 24P _cc_Lc._3 To_LiBp_glNZ3 FPDP_TADVALID a XREF=6/C4
49,9 T23 11g L24n_Cc_Lc. 3 To_Lisn_glNZz2 FPDP_TASUSPEND XREF=6/C4
XREF-B/C2 FPDP_RBNARDY J21l Ity 1 1p_ 3 10_L25P_cCcc_LcC_ghR2o FPDP_TANADY XREF-6/C4
XREF=6/C2 4 FPDP_RBSTROBE J20 lt1g 1 1n_3 10_L25N_CC_LcC_g-hA18 FPDP_TASTROBE m XREF=B/C4
XREF-6/D1 g FPDP_RBPIDZ_IN J23 J1g 2P 9 To_ L2ep_ gl 126 FPDP_TAPID2_0UT o XREF-6/D3
XREF-6/C1 4 FPDP_RBPIONI_IN J22 1y La2n_3 To_L2EN_alU2b FPDP_TAPTIO1 0UT g XREF=-6/C3
XREF=6/C2 o FPODP_TBPIODZ.0UT K22 |1g 1 3p_ 9 To_Lz27p_ 9 u23 FPDP _RAPIODA_TIN o XREF=5/C3
XREF-6/C2 g FPOP_TBERROR K21 1o (389 To_Lz7n_glv23 FPDP_RASUSPEND o XREF-6/C3
XREF-6/C2 g FPDP_TBNRDY J26 |1y L4p_ g To_Lzsp_gluzs FPDP_RADVALID w XREF-6/C3
XREF-6/C2 g FPDP_TBSTROBE JZ25 10 L 4N_VREF . 3 T0_L28N_VREF gl UZ4 FPDP_RADIR w XREF-6/C3
XREF=6/C2 FPDP_TBRESET QOUT L13 15 1 s5p_39 To_Lzgp_gluee FPDP_RAPIOZ_IN XREF=6/C4
XREF=6/C2 g FPOP_TBSYNC K20 g | sn_3 0 _L2gN_guzl FPDP _RANADY s XREF=B/C4
XREF=6/C1 g FPDP_TBPIODI_0UT L2l Ly | s5p_ g Io_L30p_g9121 FPDP_RAERROR m XREF=B/C4
XREF-6/C1 FPDP_TBSUSPEND L20 Ly | sn_39 I0_L30N_9-120 FPDP_RASTROBE XREF-6/C4
XREF=-6/C1 g FPDP_TBODVALTID K24 ltg | 7p_ 3 To_L31p_gluzo FPDP_RARESET s XREF-B/C4
XREF=6/C1 4 FPDP_TBOIR K23 |19 L7n_3 To_L34N_gl 113 FPDP_RASYNC a XREF=6/C4
XREF=6/C1 o FPDP_TBD30 K26 |1g Lgp_cc._Lc. 3 I0_L3zp_gl V26 FPDP _RAD30O g YREF-B/C3
XREF=6/C2 FPODP_TBD31 K25 |tg LgnN_cc._LcC_g To_L32N_9-Y25 FPDOP_RAD31 XREF=6/C4

National Optical Astronomy Observatory

Major Instrumentation Group
950 N. Cherry Avenue
Tucson, Arizona, 85719

Tatle

I BM

FPDP 4nterfaces

Sizel Document Number Engineer Rev
[: Bob Piatek A
Date 4-21-2007_11:17 Sheet 16 of 22




+1.8V
+0.9V v
O o o o w0 o o oo o @)
| o o | 4 H =
B RGEE
T S x - 4 - 4 =z
I I I I I I I I
©c o oooo oo
e
[
XREF=23/C4 F_S00DIMM_DME N7 1o L17p 10 2o o2 e2ec oo 0 L8P _cc_ Lc_10-M8 SODIMM_DOSS XREF
XREF=3/B1,4/8B1,5/A2,5/A4 SODINM_DOSE M7 g L1978 10 [ T0_L9N_cc_Lc_1olL8 SODIMM_DOS_N5 g XREF
- - > > > > > > > > - - - -
XREF-3/B1.4/B1.5/A2.5/A4 SODINM_DOS7Y P5 ltg L1gp_10 10_L10p_10L1 S0DIMM_DO44 . XREF-3
XREF-3/B1.4/B1.5/A2.5/A4 SODINM_DOS8 P4 l1g L18N_10 0_L10N_10lK1 SODIMM_DO45 . XREF-3
XREF-3/B1,4/B1.,5/A2,5/A4 SODINM DASS P8 lrg_L19p_10 10_L11P_10/ M2 SODIMM_ D046 XREF-3
XREF-3/B1,4/B1.,5/A2,5/A4 SODINM DOBO NB 1o 19N 10 0 L11N_10lM1 SODIMM. D047 XREF-3
XREF=3/B1.4/81.5/A2,.5/A4 SODIMM_DOBA B4 tg L20r_ 10 0_L12p_10-M4 F_SO0DIMM_DMS
B3 1o _LzoN_VREF_10 TO_L1zN_VREF_ 1013
+1.8V XREF-3/B1.4/B1.5/A2.5/A4 SODINM_DOEZ P7 ltg_ L21pP_10 b1 0_L13pP_10lMB SODIMM_DO48B . XREF-3
XREF-3/81.4/8B1.5/A2.5/A4 SODINM_DOE3 P6 lrg_Lz21N_10 T0_L13N_10-M5 S0DIMM_DO43 . XREF-3
- - XC4VLX40-FFEGB - -
XREF-23/C4 F_SODIMM DM7 R2 lrg_Lz22p_10 TO0_L14pP_10 N3 SODIMM_DO50 XREF-3
RB1 - - . _ n
43,3 XREF=23/D4 F_S0DIMM_AS Bl l1g Lz2n_ 10 10 L1an_10lN2 SODIMM_DO51 XREF =3
B6 l1g | 23p VAN 10 10 _L15p_10N5 500IMM_DOS2 XREF-3
R5 lrg L23N_VARP_10 T10_L15N_10N4 SODIMM_DO53 . XREF-3
e o XREF=-3/C4.4/C4.23/A4 SODINM_DOSE U1 J1g 24P _cC_LC_10 10_L16P_10P3 SODIMM_DO54 . XREF-3
43 .9 XREF=3/C4,4/C4,23/A3 SODIMM_DOS_NGB T4 Jrg Lz4n_cc_LC_10 I0_L1BN_10PZ SODIMM DOSS a XREF=3
XREF=3/C1,4/C1,5/82,5/84 SODINM_DO32 J7 1o 1P 10 0 L25P._cc_Lc_10A8 S0DIMM_DOS7 XREF
GND -
XREF-3/C1.4/C1.5/82.5/84 SODINM_DO33 6 l1g L1n_ 10 I0_Lz5N Lc_ 10R7 S00IMM_DOS_N7 XREF
XREF-3/C1.4/C1.5/82.5/84 SODINM_DO34 J5 ltg L2p_10 0. LzBP_10lT4 F_SDDIMM_A4 -
XREF-3/C1.4/C1.5/82.5/84 SODIMM_DO35 J4 g L2n_10 0_L2BN_1013 F_SODIMM_AS3 -
XREF-3/C1,4/C1,5/82,5/84 SODIMM_DO36 K7 Jrg_L3p_10 10_Lz7p_ 1017 F_SODIMM A2 .
XREF=3/C1,4/C1,5/82,5/84 SODINM_DO37 K6 1o L3n_10 0 L27N_10l16 F_SODIMM_A1 -
XREF=3/C1,4/C1,5/B2,5/B4 SODIMM_DO3B J2 1g 4P 10 10_L28P_10-Y43 F_SODIMM_AQ ~
41 rg 4N _VREF_10 TO_LzBN_VREF_10UZ
XREF-3/C1.4/C1.5/82.5/84 SODIMM_DO39 L7 ltg Lsp_10 0. Lz9p_10v4 F_SODIMM_BAZ g
XREF-23/C4 F_SODIMM DM4 L6 lrg_Lsn_10 10_LzaN_10/ U4 F_S0DIMM_BAL g
XREF-3/C1,4/C1,5/82,5/84 SODIMM_ D040 K5 1o LgP_ 10 1o L30p_10lV2 F_S0DIMM_BAO g
XREF=-3/C1,4/C1,5/B2,5/84 SO0DIMM_DO41 K4 115 1 sn_10 Io_L30N_10Y2 F_SODIMM_RAS g
XREF-3/C1.4/C1.5/82.5/84 SODINM_DO42 K3 ltg L7p 10 10 L31p_ 1018 F_SDDIMM_CAS
XREF-3/C1.4/C1.5/82.5/84 SODIMM_DO43 K2 lrg L7n_10 10_L31N_ 1007 F_SODIMM_WE -
XREF=3/C4,4/C4,23/A4 SODINM DOS4 L4 Jrg _LspP_cc_Lc_10 10_L32p_10/ UB F_S0DIMM_CSO g
XREF=3/C4,4/C4,23/A3 SODIMM DOS_N4 L3 us F_SODIMM_CS1

I0_LBN_CC_LC_10

ID_L32N_10

=3/
=3/
/C1
/C1
/C1

/81,

X R

/B1
/81

/B1.,
/B1.,

/81
/B1
/B1
/81
=3/
=3/
X R
X R
X R
X R
X R

X R
X R
X R
X R
X R
X R
X R
X R

C4,4/C4,23/7A4
C4,4/C4,23/A3
4/C1.5/B2.5/84
4/8B1.5/B2.5/B4
,4/B1.,5/B2.5/B4
4/B1.,5/B2.5/B4
EF=23/C4
4/B1.5/A2.5/A4
4/8B1.5/A2.5/A4
4/B1.,5/A2.5/A4
4/B1,5/A2,5/A14
4/8B1.5/A2.5/A4
4/B1.5/A2.5/A4
4/B1.5/A2.5/A4
,4/B1.,5/A2.5/A4
C4,4/C4,23/7A4
C4.4/C4.23/A3
EF=-23/D4
EF=-23/D4
EF=23/D4
EF=23/D4
EF=23/D4
EF=23/C4
EF=23/C4
EF=23/C4
EF=23/C4
EF=23/C4
EF=23/C4
EF=23/C4
EF=23/C4

National Optical Astronomy Observatory

Major Instrumentation Group
950 N. Cherry Avenue
Tucson, Arizona, 85719

Tatle

I BM

SODIMM danterface
Size| Document Number Engineer Rev
C Bob Piatek A
Date 4-21-2007_11:17 Sheet 17 of 22




FPGA Core Decouplaing (32 pins) FPGA Bank Decoupling (small banks)
+1.2v +1.2V +1.2v +1.2vVv +1.2V +1.2V +1.2V +1.2v +1.2vVv +1.2V +1.2V — +2.5V +2.5V +2.5V +2.5V +2.5V
csz c81 c8o €73 c78 €77 C78 c75 c74 €73 c72 -~ cas cas c55
cz3s czo9
01UF 01UF 01UF 01UF 01UF 01UF 01UF 01UF 01UF 01UF 01UF = 01UF 01UF 1UF 4T70F 100F
<
GND GND GND GND GND GND GND GND GND GND GND m GND GND GND GND GND

2

e
i
o
;|
’g_;‘ :
;!

B ANK
i
o
Lo

3

,
N
<
.
-
~
<
.
i
~
<
.
i
N
.
i
N
<
.
s
~
<
.
-
~
<
.
i
~
<
.
i
N
.
i
N
<

o
o
=
o
e
©®
I
e
®
o
e
<
o
o
»
N ()
)
wro
W
on
c
AYR:
L
wru
@
on
=
-
o
w
<
< o
iR
c
-
z a0
~w
=N
-

l
l
4

FPGA AUX Decoupliaing (14 pins)

B ANK
|—j—o
< o
-
:
:
R
¥
=
:
EEEN
2
i
:
:
|
;
-
-

jcaa jcsa j[87 jmﬁ IE“ jtu j“z DDRZ2 Termination Decoupliaing

01UF 01UF 01UF 01UF 01UF 01UF 01UF +0.9V +0.9V +0.9V +0. 9V +0.39V +0.9V +0_9V +0.39V +0.83V +0.9V
GND GND GND GND GND GND GND c19 c17 c18 c16 c1s
— — — — — — — czz6 czz3 czz4 czz5 czz7
1U0F 1UF 1UF 1UF 1UF 10UF _B_3V 10UF _B_3V 10UF _B_3V 10UF _B_3V 10UF _B_3V
+2.8V +2. 8V +2.5V 2.5V +2. 85V +2. .8V +2. 8V +2. .5V
GEND GND GND GND GEND GND GEND GEND GND GND
83 B4 €8s c3 cio c11 + - - - - - - - - - -
c133 cz1o0
1UF 1UF 1UF 1UF 1UF 1UF 330UF_B .3V 10UF +0.9v +0.9Vv +0.9V +0.9V +0.9V +0.3V +0.3V +0.9V +0.9V +0.9V
GND GND GND GND GND GND GND GND c24 c22 c23 c21 c20 4
— — — — — — — — cz31 czz8 €229 cz23o0 c192
I 1UFI luFI 1UFI 1UFI 1UF IiOUFEBV IMUFEM IjOUFEEV IiOUFEEV 330UF_B . 3V
GND GND GND GND GND GND GND GND GND GND
SODIMM Decoupling
+1.8v +1.8V +1.8V +1.8V +1_ 8V +1.8V +1.8V +1.8V +1.8V +1.8V +1.8V
ce265 Czb4 cze3 cze2 cze1 czeo czs59g czs58 cz57 C256 czs55
01UF 01UF 01UF 01UF 01UF 01UF 01UF 01UF 01UF 01UF 01UF
GND GND GND GND GND GND GND GND GND GND GND
+1.8V +1.8V +1.8Y +1.8V +1_ 8V +1.8V +1.8V +1.8Y +1.8V +1.8V - v

leF IJUF jqu I’AILIF IJUF jiUF jqu jqu I’AILIF uFr UFr
L” L” L” L” L” L” L” L” L” v " National Optical Astronomy Observatory

Major Instrumentation Group
950 N. Cherry Avenue
Tucson, Arizona, 85719

Tatle
+1.8V +1.8V +1.8V +1.8V +1.8V +1.8V +1.8V +1.8V +1.8V +1.8V +1.8V

j(zaj j[ZEO jtz 3 jc 78 j( 77 jtzm jtz 5 IEZM jc 73 j(zsz 270 T BM
10UF 10UF 10UF 10UF 10UF 100F 10UF 10UF 10UF 10UF 330UF_|5 3V
FPGA Bank Decoupling
GND GND GND GND GND GND GND GND GND GND GND

Sizel Document Number Engineer Rev
[: Bob Piatek A
Date 4-21-2007_11:17 Sheet 18 of 22




Decouplang

5

BANK

a)

BANK

7

BANK

8

BANK

9

B ANK

10

B ANK

National Optical Astronomy Observatory

Major Instrumentation Group
950 N. Cherry Avenue
Tucson, Arizona, 85719

Tatle

I BM

FPGA Bank Decoupling

Sizel Document Number Engineer Rev
[: Bob Piatek A
Date 4-21-2007_11:17 Sheet 13 of 22




2V FPGA Supply
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