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DAUGHTERCARD SPECIFI CATION

1 DiniGroupMeg -Array Daughter card Interface

This file describes the Dini Groupbs standar
186 signals from a host board to a daughterTdase signals are hgpeed, flexible and
differentially capable.

The daughter card interface is built around-p 406 F C| OMegArrayd connec
array of pins is designed for ksgleed higldensity boartb-board connections.

The OPI ugystoefm tihse | ocated on the host, and
expansion board. This selection was made to give a greater height selection to the daughter card
designer.

The user typically designs his own daughter card with interfaces reqiieseénfuridtion

project. The Dini Group is happy to review daughter card designs intended for interface to a
Dini Group host for possible compatibility problems. A daughter card designer should use the
schematic of the host board (provided with the boardjity his design.

1.1 Banking System

To allow flexibility to the daughter card designer, the daughter card interface is divided into
three o0Banksbo. Each bank can have ités own
sourcesynchronous 10 clocking. Each baokitains 62 user 10 signals (can be used as 31
differential pairs). Eight of these signals can be used as-sysohromous clock into the host

FPGA. Four of these signals can be used as a reference voltage to the host fpga for standards
requiring a ference voltage.

The banks are named BO, B1 and B2, and every user 10 on the header interface corresponds to
one of these banks. The signals name given t
oB26 in the name.

Other connections on the daughtdcconnector system (not correlated to a bank) include
three dedicated, differential clock connections for inputting global clocks from an external
source, power connections, bank VCCO power, a buffered power on reset signal.

1.2 Non -Compliant Boards
See section 4.2 of this guide for deviations from this specification.

2 Daughter Card Electrical

The daughter card pin out and routing were designed to allow use of thé &¥igex 1 Gb p s
general purpose 10. The connector itself is capable of as high as 10Gbs transmission rates using
differential signaling. All signals on the host are all routed astidiff&@hm transmission

lines, with means to properly terminate. All signals are routed against a ground plane, so for the
best signal integrity, should be routed against a ground plane on the daughter card with excellent
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IO voltage bypassing close e terminus. When signals are used differentially, the trace
impedance is 1@hms.

Signals on the host are not lemg#iched, except for each signal in a differential pair, which
are. Differential pairs are routed in parallel, but not closely coupte#tetsingtended
signaling possible. Using the IDELAY and ODELAY (Stratix devices adaptive delay) elements
on the FPGA, the skew between mismatched signals can be corrected.

Most pins are assigned in a GSG pattern to minimize crosstalk. Some sigaatgedra a
GSSG pattern. (Pins in column E and F)

211 DCl
Host boards whose FPGAs that have DCI (digitally controlled impedance) capabilities have
DCI enabled with a &hm reference resistor. This allows LVCMOS_DCI and SSTL_DCI IO
standards to be used.

2.2 Daug hter card Signals

Bank 0 (VCCOO) includes the signals-BL]0
Bank 1 (VCCO1) includes B13[0.

Bank 2 (VCCO2) includes signals B3LJ0O

Special purpose pins are described below.

221 Clock Outputs
These signals are used for sending a clock signal fidifférem the daughter card to the
host.

The pair GCAP/GCAN (Pairs E1, F1) can be used as a SSTL18, SSTL25, LVDS differential
pair, or GCAP can be used shayldedly as LVCMOS25. These signals only connect to the
FPGA associated with the connector.

Thepair GCBP/GCBN (E3, F3) can be used as a SSTL18, SSTL25, LVDS differential pair, or
GCAP can be used singlededly as LVCMOS25. These signals only connect to the FPGA
associated with the connector.

The pair GCCP/GCCN (Pair E5, F5) must be used as an paMD3Jhis differential clock is
buffered and distributed to every FPGA on the host. This clock maskieeveld on the host

through a zerdelay buffer. If this is the case (DN7000K10PCIl, DNS8000OK10,
DN9000K10PCI) there may be special frequency requsernesaitings for the buffers to

work. See the user manual for the specific board for these requirements. This clock network
may also be mufturpose, so a setting may have to be used to enable this clock distribution.

222 User 10

User |10 signals connect ditg to a generpurpose 10 site on the host FPGA. These signals

can be used as any drive standard supported by the host FPGA. Each bank must share VCCIO
and VREF requirements. For example, if bank BO is supplied 1.8V by the daughter card on
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ALL of the VQCIO_BO pins, and supplies 0.9V to ALL of the VREF_BO pins, then the
daughter card may use each of the user 10 pins as 1.8V SSTL inputs or outputs, LVDS outputs,
1.8V LVCMOS inputs or outputs, since all of

UserlO signals can be used sigidedly, or differentially. Differential pairs arsgleeted.
Each set of signals whose signal names diffe
used as differential pairs. For example, the signals

B2 L4p and B2 4n can be used as a differential pair. These two signals are matched in length.

223 10 Clock

Some of the signals connected t-oaphbl daughhe
inputs on the host FPGA can be used for sayrehronous clocking. Onrtéx4 devices,

these pins have 0CCO6 in the name. The CC pi
synchronous clocking for all signals on that bank. A CC clock can only be used to clock signals

on the bank associated with it.

If sourcesynchronousaelc ki ng i s not required, these sign
Virtex4 (DN800OK10 series) the host cannot drive LVDS signals on these pins, due to a
hardware constraint.

224  VREF

Pins declared as OVREFO6 pins byercadpiniomtx have
to allow the daughter card to define a logic threshold as required by some standards. If you want

to use a standard with a VREF (SSTL15, SSTL15, SSTL18, HSTL15, HSTL1S,
HSLVCMOS33) the daughter card should supply this reference voliagse quins. For

optimal performance, capacitors should be installed on the host board on these signals near the

host 6s FPGAs. Space provisions for these cap:
If VREF is not required by the intended signaling standard, thengih@isecan be used as

oUser 1 06 without restriction.

225 Power

The +3.3V, +5.0V and +12V power rails are supplied to the Daughter card headers. Each pin
on the MegArray connector is rated to tolerate 1A of current without thermal overload. Most of
the power aailable to daughter cards through the connector comes from the two 12V pins, for
a total of 24W. The host provides a fuse on each of these rails.

226 IO Power

The signaling standard of the daughter card is left undefined by the host. For a standard to be
used,the daughter card should supply power to the VCCIO pins of the daughter card
connector. The pins are connected directly to the VCCIO power pin on the host FPGA. Each

of the three banks on the daughter card has two VCCIO pins. Each of the three banis can

its VCCIO set independently, but both pins on a bank must be the same voltage. The daughter

card should be able to supply enough current to the host FPGA to power the entire bus. The
daughter card designer wi ltlrequreamerds. t o cal cul at
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When the daughter card does not supply a voltage the host, the host will power these pins at
1.2V with a minimal current capacity. The daughter card can overdrive this voltage safely.

227 Reset

The reset signal (Active low) is an ajvaim, bifered copy of the reset signal on the host. This
signal is asserted when the host power is not within tolerance. The signal must be pulled up on
the daughter card with a resistor. When the reset signal is active, the FPGAs on the host will not
be configued.

+3.3V +5.0V +12.0V
(e} o o

F7 F6 F5
7A 5A 5A P100-1
ﬁi P12v_1 GCAP Ei DCO_GCAP 104
P12Vv_2 GCAN DCO_GCAN 104
E"i P5V_1 % GCBP Eg DCO_GCBP 104
P5V_2 @ GCBN DCO_GCBN 104
]
a
+33V gg P33V_1 | Gecep Eg DCO_GCCP 85
u254 o G2 P3.3V_2 GCCN DCO_GCCN 85
5 P3.3V_3
vCC
.D.
DC_RSTn > 2 f, -|>—Y 4 DCO_RSTn 32 | bsth
w1 3 Sedion1 of5
NC GND Clock, Power, Reset
74LVC 1G 07 EG-Array 300-Pin

SOT95P280-5N -

The RSTn signal to the daughter card is andogiex) buffered copy of the SYS_RSTn signal.
This signal causes the entire DN800OK10 to reset, losing all FPGA configuration data and
resetting the configuration circuitry.

2.3 Pinout
The following listsra the pin assignments to the MEG Array connector. The pins are labeled as
in the FCI connector part drawing.

231 Clock and Reset Signals

F1 GCAP
E1 IGCAN
E3 GCBP
F3 GCBN
E5 GCCP
F5 GCCN
]2 RSTn
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232 Power Signals

A1 +12V
K1 +12V
C1l 5V

H1 +5V

B2 +3.3V
D2 +3.3V
G2 +3.3V

233 Ground Signals

A10 B3 Ci4 D1 E10 F10 G1 K10 J1  H10
Al2 Bl C22 D11 El12 F12 G11 K12 J11 H12
Al4 B13 C8 D13 E14 F14 G13 Ki4 J13 Hi4
A16 Bll C2 D15 E16 F16 G15 K16 J15 H16
A18 BS C24 D17 E18 F18 G17 K18 Ji7 HI18
A2 B9 C4 D19 E2 F2 G19 K2 J19 H2

A22 B7 C10 D21 E20 F20 G21 K22 J21 H20
A24 B23 C18 D23 E22 F22 G23 K24 J23 H22
A26 B21 Cl16 D25 E24 F24 G25 K26 J25 H24
A28 B15 C6 D27 E26 F26 G27 K28 J27 H26
A30 B19 C20 D29 E28 F28 G29 K30 J29 H28
A34 B27 Cl12 D3 E30 F30 G3 K34 J3 H30
A36 B25 C26 D31 E32 F32 G31 K36 J31 H32
A38 Bl7 C28 D33 E34 F34 G33 K38 J33 H34
A4 B29 C30 D35 E36 F36 G35 K4 J35 H36
A40 B31 C32 D37 E38 F38 G37 K40 J37 H38
A8 B33 C34 D39 E4 F4 G39 K8 J39 H4

B35 C36 D5 E40 F40 G5 J5 H40
B37 C38 D7 E6 F6 G7 J7  H6
B39 C40 D9 E8 F8 G9 J9 H8

234 Bank BO 1O

Pins shaded yellow are 0CC6é pins
A3 CCOP1 N22
B4 CCON1 N23
C3 CCOP2 H29
D4 CCON2 H30
H3 CCOP3 N27
G4 CCON3 P27
K3 CCOP4 K32
04 CCON4 K33
AS CCOP5 M25
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B6
C5
D6
H5
G6
K5
J6
A7
B8
C7
D8
E7
F7
H7
G8
K7
J8
A9
B10
C9
D10
E9
F9
H9
G10
K9
J10
A1l
B12
Cl1
D12
E11l
F11
H11
G12
K11
J12
A13
B14
C13
D14
E13
F13
H13
G14
K13
J14
A15

DCCON5_VR
DCCOP6
DCCONG6
DCCOP7
DCCON7
DCCOPS
DCCON8_VR
DCCOP9
DCCON9_VR
DCCOP10
DCCON10
DCCOP26
DCCON26
DCCOP11
DCCON11
DCCOP12
DCCON12_VR
DCCOP13_C
DCCON13_C
DCCOP14
DCCON14
DCCOP27
DCCON27
DCCOP15
DCCON15
DCCOP16_C
DCCON16_C
DCCOP17_C
DCCON17_C
DCCOP18
DCCON18
DCCOP28
DCCON28
DCCOP19
DCCON19
DCCOP20_C
DCCON20_C
DCCOP21
DCCON21
DCCOP22
DCCON22
DCCOP29
DCCON29
DCCOP23
DCCON23
DCCOP24
DCCON24
DCCOP25

M26
J27

K27

G32
G33
M30
M31
H32
J32

C32
D32
J34

K34
K28
K29
N25
P26
D34
E34
H27
H28
N29
N30
F33

F34

R22
R23
L30

L31

L28

L29

L33

L34

J29

J30

G30
G31
P24
R24
M27
M28
M32
M33
P22
R21
E32
E33
H33

CATION
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B16 CCON25 H34
C15 CCOPO P20
D16 CCONO R19
F15 CCON30 C34
E15 CCOP30 C33
235 BankBL1IO

Pins shaded yell ow are
H15 CC1P1 B21
G16 CCIN1 A21
K15 CC1P2 E28
116 CCIN2 F28
A17 CC1P3 A30
B18 CCIN3 B30
c17 CC1P4 K24
D18 CC1N4 J24
E17 CC1P26 D24
F17 CC1N26 D25
H17 CC1P5 G27
G18 CCIN5 G28
K17 CC1P6 D30
118 CCIN6 D31
A19 CC1P7 C29
B20 CCIN7_VR  C30
C19 CC1P8 Cc22
D20 CCINS8 B22
E19 CC1P27 D29
F19 CC1N27 E29
H19 CC1P9 J25
G20 CCIN9 K26
K19 CC1P10 F29
120 CCIN10_VR F30
A21 CC1P11 G25
B22 CCIN11_VR H25
c21 CC1P12 F25
D22 CC1N12 F26
E21 CC1P28 L25
F21 CC1N28 L26
H21 CC1P13 B25
G22 CC1N13 C25
K21 CC1P14 D27
122 CCIN14_VR E27
A23 CC1P15. C A3l
B24 CCIN15_C  B31
Cc23 CC1P16 C23

0CCOo

pi

ns
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D24 CC1N16 C24
E23 CC1P29 B32
F23 CC1N29 B33
H23 CC1P17 A28
G24 CCIN17 A29
K23 CC1P18_C B28
J24 CC1IN18_C C28
A25 CC1P19 _C B27
B26 CC1IN19_C cz7
C25 CC1P20 B23
D26 CC1N20 A23
E25 CC1P30 E31
F25 CCIN30 F31
H25 CC1pP21 D26
G26 CC1N21 E26
K25 CCipP22_C F23
J26 CCi1N22_C E23
A27 CC1P23 A26
B28 CC1N23 B26
c27 CC1P24 A24
D28 CC1N24 A25
H27 CC1P25 G23
G28 CC1N25 H24
K27 CC1PO F24
J28 CCI1NO E24

2.3.6 Bank B2 10

Pins shaded yell ow are o0CCd6é pins
E27 CC2P28 N32
F27 CC2N28 P32
A29 CC2P30 P30
B30 CC2N30 P31
C29 CC2P2 T24
D30 CC2N2 T25
E29 CC2P29 AB31
F29 CC2N29 AA31
H29 CC2P3 Y29
G30 CC2N3 W29
K29 CC2P4 w27
130 CC2N4 V27
A31 CC2P5 R27
B32 CC2N5_VR  R28
C31 CC2P6 T23
D32 CC2N6 u23
E31 CC2P25 P29

Daughter Card Specification www.dinigroup.com




DAUGHTERCARD SPECIFI

F31
H31
G32
K31
J32

A33
B34
C33
D34
E33
F33
H33
G34
K33
J34

A35
B36
C35
D36
E35
F35
H35
G36
K35
J36

A37
B38
C37
D38
E37
F37
H37
G38
K37
J38

A39
B40
C39
D40
E39
F39
H39
G40
K39
J40

CC2N25
CC2P7
CC2N7
CC2P8
CC2N8_VR
CC2P9
CC2N9_VR
CC2P10
CC2N10
CC2P26
CC2N26
CC2P11
CC2N11
CC2P12
CC2N12_VR
CC2P13_C
CC2N13_C
CC2P14
CC2N14
CC2P27
CC2N27
CC2P15
CC2N15
CC2P16_C
CC2N16_C
CC2P17_C
CC2N17_C
CC2pP18
CC2N18
cc2pP1
CC2N1
CC2P19
CC2N19
CC2P20_C
CC2N20_C
Ccc2pP21
CC2N21
CcCc2P22
CC2N22
CC2P0
CC2NO
cCc2pP23
CC2N23
CC2P24
CC2N24

R29
u30
U3l
Y31
w31l
V28
V29
W32
V32
AB32
AB33
u26
u27
T28
u28
N33
N34
V23
V24
AA33
AA34
T33
T34
Y32
Y33
W30
V30
V33
V34
R26
T26
R31
T31
P34
R34
u32
uU33
V25
u25
Y27
Y28
T29
T30
R32
R33

CATION
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237 VCCIO Signals
VCCO corresponds to bank BO, VCC1 corresponds to bank B1, VCC2 corresponds to bank
B2.

K6 VCCOO
A6 VCCOO

K20 VCCO1
A20 VCCO1

A32 VCCO2
K32 VCCO2
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