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1. Introduction
The DS-VU3P-PCIE is featuring a Xilinx VIRTEX® UltraScale+™ FPGA.

1.1. Board features
- VIRTEXg UltraScale+™(XCVU3P-2FFVC1517) is mounted on the PCle Mother Board v0.7.
* Input Voltage : 12V
+ Power : 0.85V, 0.9V, 1.2V, 1.5V, 1.8V, 3.3V(Linear Technology)
- Board size conforms to PCI-Express.
+ SAMTEC FireFly X4
+ 16 lanes with PCI - Express 3.0.
- DDR4 Memory MT2400 8GB(with ECC)up to 16GB (without ECC,option)

2. [Feature desgription
2.1. PCB information
Figure 1 shows the DS-VU3P-PCIE. Each numbered feature that is referenced in Figure 1 is described in
Table 1.

A

Figure 1 Product Photo
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Callout Component Description Page Number
1 BPI Memory for Configuration and JTAG 9 (Only BPI)
2 FMC-1 HPC Connector 6

3 for FMC-1 JTAG connection 6

4 FMC-2 HPC Connector 6

5 for FMC-2 JTAG connection 6

6 6pinATX-PClel2V IN 7

7 SW/LED/test terminal 8

8 DCDC, LT PowerPlay connector 14

9 DDR4-SODIMM 9

10 XCVU3P-2FFVC1517 10

11 PClexpress X16 11

12 FireFly connector 11

13 OSC1 100MHz oscillator for Configuration 12

14 OSC2 Si570 GTY Reference Clock 12

15 OSC3 200MHz Reference Clock for MIG 12

16 0OSC4 100MHz oscillator for user logic 12

17 OSC5 Si570 oscillator for user logic 12

Physical Specifications

DS-VU3P-PCIE complies with PCI - Express 3.0.

-

M _3-935 NTH

]

120.00

257.00

S

Figure 2 Mechanical Dimensions (mm)
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3. Functional Description
3.1. EMC connector
* When FMC card is implemented and PRSNT_M2C_L terminal is not connected to GND on a board, the
user cannot use the TDO-TDI chain of the JTAG signal.

+ JTAG of the Mezzanine side and JTAG chain of the Mother board side are constructed by
short-circuiting with a jumper terminal implemented beside a connector in the case of the above.

« If the user is connecting the PRSNT_M2C_L to the GND on the mezzanine card side and the mezzanine

card side where the JTAG is not used, make the TDO-TDI short on the mezzanine card side.( *Overall

JTAG chain cuts.)

+ FMC transceiver (GTY)ch(dp0) attaches the iBERT sample design using the loopback card (cyber
Tateno).

—The above statement confirmed movement to 16Gbps.

Figure 4 FMC-2 connector (CN14) and JTAG connection jumper (J3)
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3.2. Power input
The user connects 6pin connector for PCI-Express cards by ATX power supply.

- - SHA v
Figure 5 About ATX PCle 6pin power supply connection connectors(CN1).
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3.3. SW/LED/test terminal
« The left switch is Re- CONFIG.

+ As for the switch for user logics, it is not done PULLUP on a board. Therefore, please do PULLUP in
the FPGA inside.
+ Itis assigned BANK47/VCCO=1.8V.

SW1 Switch for user logic

CONFIG switch SW2~SW5

Table 2 Pin assignment

=SS GHRT -

= SH3-2
- 0 4

> SHA Y

reference number of circuit diagam

Schematic Net Name

Pinnumber of FPGAterminal

SW2

PSW_0

K10

SW3

PSW_1

K11

SW4

PEW_2

Lo

SW3

PSW_3

LiD

Figure 6 Switches
+ The left LED is CONFIG_DONE. When configuration of FPGA is completed, LED turn on.

* The user LED turns on with "1". (ActiveHl)
Table 3 Pin assignment

CONFIG_DONE LED for user logic
reference mmmber of circuit diagram | Schematic Net Name- Pin number of FPGAterminal
LED1 SW2~SW5
LEDZ LED 0 N12
LED3 LED_1 Ni1
LED4 LED 2 N9
LEDF LED 3 M9
LED& LED _4 M1l
LEDT LED 3 M10
LED® LED 6 M12
LEDY LED 7 L12

Figure 7 LEDs
+ The test terminal is connected to VCCO(Bank47) of 1.8V. It is not 3.3V interface.

test terminal pini,3,5,7,9

GND pin2,4,6,8,10

Figure 8 Test terminal
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Table 4 Pin assignment

rafsranca nuembar of cironit diszram.

Schematic Nat Nama

Pin numbar of FPGA terminal

CN16-PIN1

HE

CN16-PIN3

CN16-PINF

CHN16DINT

CHN16-PIND
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3.4. DDR4-SODIMM
+ Part number : MTA18ASF2G72HZ-2GB3 (Micron)
+ MT-2400
+ Supports 8GB(with ECC) and 16GB(w/o ECC) modules.

- Sample design (MIG-example Design) attachment using the 16G module.
—The design which uses 16G/72bit module (MTA18ASF2G72HZ-2GB3)

3.5. BPI Flash Memory
+ Part number : MT28GUO1GAAALEGC-0SIT (Micron)

+ Supply voltage : 1.8V
- Data Path width : 16bit
+ Device Density : 1Gb
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3.6. FPGA XCVU3P-2FFVC1517
» The device name on VIVAD is XCVU3P-FFVC1517.

+ The BANK layout diagram of the FPGA used for this board and its application are shown below.

BANK46
BANK45
BANK47 BANK44
Clock
12C DDR4
TP.LED,switch

A
B8
AC
L 0.' b
) & oleoce 0000 M -
OO0 COBO0SOO0 | F
] QOO0 OO c
H
J
K
L
M
P g
BANK226 R BANK126
ANK225 T ANK 125
U
PCI .
ix::éess  ~— FireFly

FMC-2 FMC-1 BPI Flash
ANKG

BANK68 BANKG6!
BANK224

Figure 9 BANK layout diagram
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3.7. PClexpress x16
+ Supports Gen3.

+ PCle endpoint Example-Design generated in IP catalog.
—Device drivers are not attached to the above design.
—Property check is possible on the device manager of WIN 10.

—Internal status signal can be checked on VIVADO's Hardware-Manager.

3.8. FireFly connector
+ Supports ECUE (28 Gbps 300 mm) and ECUO(optical module 14 Gbps) of SAMTEC Fire-Fly

connector.

+ IBERT sample design combined with transceiver ch on FMC.
+ The reference clock is connected to REFCLK 0 of each QUAD.

TX-1
Transmitter 8lane

QUAD125,126

RX-1
Receiver 8lane 0sc2
QUAD125,126 GTY Reference Clock Si570
i 10-810MHz
Startupfrequency=200MHz
TX-2

Transmitter 8lane

QUAD127,128

RX-2
Receiver 8lane

QUAD127,128

Figure 10 FireFly connector
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3.9. Oscillator
« Five oscillators are mounted on the board, and OSC 4 (fixed 100 MHz) and OSC 5 (variable Si 570) are

for user logic.

Table 5 Oscillator description table

reference | IO standard Terminal assignment | description

08C1 CMOS AJ28 Configuration

0sc2 LVDs 6/7(8153340) GTY-QUADI125-128
08C3 DIFFSSTL12-DIC | J30/K30 200MHz for MIG

08C4 LVCMOS18 Gl11 User 100MHz

QS8ChH LVDS F9/G9 DIFFTERM is necessary.

0SC1
100MHz EMC Clock for

configuration

0OSC2 &
Si570 reference Clock g

for GTY-QUAD125-128

IFIT35333129272523211917151311 89 7 5 3

383634 ‘u1816.4.2108
323028 2621.22 sC3 -3 2

vvvvvvv

. . ~0SC3 o 0sC4 0SC5
Figure 11 Oscillators

200MHz fixation reference Clock 100MHz fixation Clock Si570 Variable Clock
for MIG(DDR4) for user logic for user logic
10-810MHz

Startupfrequency=200MHz

12/17 12C-Address=60H
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3.10. Clock system diagram

The clock system diagram of this board is shown below.

osct i
FOUTL—w—p[TAIZE 10 [24P T30 NT0 EMCOLK 65|
33Q 5%
INH
'SGE0IZCENTO0M
OSC1:100MHz EMC Clock for configuration
33V 33V a3v
33V 33V 33V
10k ATRGE 7] 47k ] IC11
10k IG15 S4TR =4k osc2 oS Lo
ENECRENIFEY & pa2  Bl—@ & PSCL CLK P CLKO Qo=
L TuF £
ZooQ 1 ag—
AT 07N T3UNTTAT | Al B P{SDA 3
CLK CLKO oilvos
RSOI0Z0CT a_' OTuF £20%%
STOBABO0OZEYDG ot —
SiST0 reference Clockfor GTY-QUAD125-128
Qa¥os
ELKT o uF+
QoS
5153340
CNE
‘r‘l L
P{SDA
UGCE
ONT
L SCL
»I5DA
UccE
CNIO
PisoL
P{SDA
UCCE
CN11
Py isoL
>
uce
10k Sz
1 10k
TaV 12v
TV
r
0SC VDS  KQE1%E  S1kQ£1%
ouT r »{FKI0 [OLPTIUMBGEH |
0.1UF £20% S100Q %1%
TUT—} {30 TIOLIINTIUNSGE 4 ]
EGTTZOATOTMooM-Lopak R EINE  SIKREIN
200MHz fixation reference Clockfor MIG
GND
CMOS
0sc4 100MHz
FOUT—W—{TGTT IO CIZP U 0 GC AT
330 +5%
SGE03ZCBNT00M
1.8V 100MHz fixation Clockfor user logic
RS
10k
kR 1020
i 0 —e (A2 B2
Bi
[CEIl0.L16P 170 NG QHO ADIP.47 | Al 3av
TSOI0Z0CT
4.TkQ 5% L
0SC5 Z47kQ 54 CN13-3
[CF8] O LN TILNa GC AT L e— T scLf ? »sCL
SD, PE0A
@8] T0.L14P T2L NZ GG 47 J———————{CLK+ FCTIPG
STOBABDO0ZI0DG CN14-3
100MHz fixation Clockfor user logic plscL
PEDA
FMC-HPG

Figure 12 clock system diagram
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3.11. Power supply
- DCDC modules (Linear Technology).

And it can set output voltage and current limit etc from PC software.
+"Address" in the figure is the 12C address of DCDC that can be checked from the LTPowerPlay software.
12C cannot connect from the FPGA.
+ At the time of shipment, appropriate and minimum setting (output voltage, startup time, etc.) on this
board is applied to each DCDC.
- DCDC setting project file for LTPowerPlay software is attached.
* When changing the setting of DCDC, short program J1 (for safety) and do the program.
+ Also, during normal operation user can check the output state and temperature of the chip on the PC.
Jumper for stopping DCDC output (J1) FMC2
*Short during DCDC program. Jumper for Power supply setting (JP3/JP4)
T S
AR ¢ Programming Adaptor

LTC DC2086
FMC1

JP2 - *

{—-—ﬁ i - 4 et 4pin connector
n'.‘ . . . . d
4 3 4 IO

supply setting(JPl/JPZ) 1294 5 6789 4,2

Jumper for Power

L
W

N
ces '

AVIL9NINLT

avaln Ly

FMC1/2
Output: General-purpose3.3V
Output: 1.2/1.5/1.8V
Address=4Eh
Address=45h

0 ErxcraTimoom»

Output: 1.2Vv/1.8V

Output: MGT-AVCCO0.9V
Address=47h

Address=42h

/ pesehohel
0 wrxcraoTimooos

24 00«

' ‘

el

9
ool
C60 < ¢
Lol ¢ °
Dj.:ii
c59

Output: VCCINTO0.85V Skl Output: MGT-AVTT1.2V

Address=40h Address=44h

wr—are | P Atrmiriesme

Figure 13 Power supply
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+ The VADJ voltage setting of FMC1/2 becomes able to set it from an outside jumper not ROM data in

DCDC.

+ The output voltage is decided by the pair of the short position of JP1 and JP2, JP3 and JP4.

Table 6 FMC1 setting * The output is determined by combination (mV).

JP1 short position JP2 short position Qutput Voltage
1-2(1.7V) 1-2(+99mV) 1.8V (1.7+99mV)
3-4(1.5V) 3-4(+-0mV) 1.5V (1.5+0mV)
5-6(1.3V) 5-6(-99mV) 1.2V (1.3-99mV)

Figure 14 JP1 and JP2

Table 7 FMC2 setting * The output is determined by combination (mV).

JP3 short position JP4 short position Output Voltage
1-2(1.7V) 1-2(+99mA) 1.8V(1.7+99mV)
3-4(1.5V) 3-4(+-0mA) 1.5V(1.5+0mV)
5-6(1.3V) 5-6(-99mA) 1.3V(1.3-99mV)

Figure 15 JP3 and JP4
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3.12. Power system diagram

The power supply system diagram of this board is shown below.

XCVU3P-FFVC1517

v CTwagTTEAPER, [ o, ssv\{fﬂ:ﬂt-z 94%)

oeizv IN ; 12V—0.85Y 1 g
18
| *chl and 2 common

I

Regulator Sequencer | FLAGI | 1:LTC RUN 1zt VCCINT 10
12V—5.0% (3ch) 0.85V(+3 055)(-2 84%)
LTi761E85 [ LM3s30- FLAGZ |+ 2..TC RUMN 2nd 1

~BYP#PBF 1AE FLAG3 [— 3L TG RUN_3rd

|

CCBRAM
1 |085V(+3.05%)(-2.94%)

chi1BV/6A » VGCAUX
LTM46TBAEYHPBE 5, 1avEa
12v—18V 2 =
12V—12V  5qch21 2V/6A
VCCAUX IO
2 18VEdS
VGCADC
2 18VER

VCCO(047.48,65)

i

2| revEILs
VCCO{44.4546)
2 1.2V416.6%

nsv | H Etcetera

1.8Y

.~ etceters
n 12v

LThasToAEYEPER, , 122V g MGTAVCE
*— f2v—oav 7 | 0EVEA0N-TON

*ch1 and 2 commoh””

LTM4876AETSPBE, , L2V Igh MGTAVTT
*»— 12V—12V 3 12V

*ch1 and 2 commeh’”

!

MGTAVTTRCAL
5 12V
LTMa6TEAEVEPEF, |2V g FireFly x4
[ 12V—33V 3 33VE5%
*ch1 and 2 commoh”
*— ctostera
n aav
LTMA6TBAEY SRR | 12V/ 1.5/ 1.8V J6A Fuct
”*—r |zv—|\ :\u: \.w,m 1w avlea 3 | 12v, 15V, 1.8V
VCOO0(64,66)
1.2V, 15V,
] avEins
FMC1
3| 1avo15v 1Y
VCCO(67.68)
12V, 15V,
3 1BVE111%
LTM4B22EVAPER, 3 fLaV/ 258 [ LTisssAEFE-
L—  rv—sav 184PBF MaTVooAX
12V—25V 13y AIV—1.8V - -
LTIT6IESS-
 — BYPHPEF eteeters
33V—1.8V - aav
DDR4 SODIMM
DDR4 VDD
2 1.2VE5%

DDR4 VPP
= | 25W+10%)-5%)
08V
DDR4VTT
TPS51200 A
t: 33V,1.2v—06V 06V 2 06VE53%
DDR4 VREFCA

3 XS

Figure 16 Power system diagram
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3.13. Miscellaneous
+ An XDC file for pin location for VIVADO is attached.
+ Asample design generated from IP catalog is attached.
—DDR4-2133 MIG Example Design
—PCle x16 endpoint Example Design
—FireFly , GTY-iIBERT Example Design for FMC1/2
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