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Introduction

Signal Integrity Analysis

The Arriall GX development kit board has several high speed interfaces. Each of these interfaces has its own set

of signal integrity challenges

1. The PCI Express X8 edge connector, data speeds up to 2.5G

2. The HSMC port HSMA, data speeds up to 6.375G baud

3. DDR2 SODIMM running with a 333MHz clock

4. DDRS3 devices on board running with a 400 MHZ clock
Post Layout Analysis

Below you will find documentation for each interface on the Arria Il GX FPGA Development Board.
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Post Layout Analysis

Table of Contents

1T o T 11T o] 4 IO PP ST S ST 1
SIGNAL INEEGIILY ANAIYSIS .. .veiitirieieist ettt bt b et e bbb e bt e e bt b e b e E oAt e b b £ e e b b e bt e b e Rt e b e b e s e bt b et ek en e et et e st enera 1
POSE LAYOUE ANIYSIS ....ucuririsississsssissssissssssissssssissss s e e EE AR 1
SEACKUP AN0 MALEIIAL ......coveririereec e e se e e e e e e R A e AR e e e e e e e e R e R e Rn e e e e e e e e R nRneas 3
PCI EXPress X8 €dge COMNECION ........ccuvcuiirinisississssissssssss s e e 4
HSMOC POIt HSMA .....ooroseeesveessssssssssssssssssssssssssssssssssssssssssssss s ssssssss s s s bass eSS AR R RS REERR RS AR R R RS ES R R RS S 5
TranSMIt EYE, CRANNEL O ..ottt ettt e e b e be et et e s e e Rt et 2Rt e b e ebebe e em e e s e e Rt eb e eheebeseenseseeneebeabeabeneenteseeneaneaneas 5
RECEIVE EYE ...ttt stttk b etk b bbb e bRt e b8 e bR £ E b€ £ E Ao b e E e R E e bt £ oAt e R R e e E R £ b b e R R e e b e R Rt b b e bt bt e 6
HSIMIC POIt HSIMB ...ttt e sa s e e e e e A AR AR e E e e R A e R e A e R e e e e e s 7
TransSMIt EYE, ChaNNEL O ..ottt e bt et e s b et st e b et e st et e e be et e s b e be s esseseeReebesbe st e s enbeseeneeteabesbe st et essensesaanea 7
RECEIVE EWE ...ttt ettt ettt et e e e s et e e Rt e bt et et e e ea a8 £ e R e eEeehe e Eeeeem e e s e eR e eE e Rt AR e AEen s e e e R e eE £ eRe ARt eE e b e e en e e Rt e Rt eReebeebente e eneeneenn 8
DDR2 SODIMM INtEIACE.......irierereescssssseresesessssss s sesese s sssssss e e e s s ss e e s s s s s s e se e e e e EeE e e e e AR E e e e e e R e e 9
Probe PoINts fOr SODIIMM DOAIA .........ccviiiiiicie ittt s b e te e be e ab e s beere e beehtesbeere e beeabesbeaseeabeeasesbeeseesbeenbesbeeseesteenras 10
Probe POINES AL the FPGA ...ttt sttt e s et e et e be et et et es e es e e bt e b e ebe e ke e e a b e st ese e b e e beebese et e e eneebeebeabeneenbeseenearenneas 11
DDRZ_CLK w.o ettt ettt ee e e et e et s e e e e e st e ettt ee et ettt ee ettt e e 12
DDR2_AT7 at Via 0N SODIMIM ......oiiiiiiiiiiieici ettt ettt sttt et e e b e e te et et et ess e ke ebeebeebesbe s esbesseseebesbesbese e st essenseseebesbesresbeseenseseareas 14
DDR2_DQ12 at Via 0N SODIMM ...ttt sttt b e be st e s e st e st e be e beebe s s e st e s e e st eEe e beebesa e st e e ese et e abeabenbenbesensenenneas 16
DDR2_DQI12 At VI DEIOW FPGA ...ttt ettt sttt e e st et ebe e b e b et et e st e Rt e b e e beebesae st et ene e b e ebeabeneenbeneeneerenneas 17
DDR3 CHIP INEITACE ....c.ccerrrrrererecssssssse s se e s s e e ss s s s e e s s s s snssesesesssssssnsnssese s s s sssnsnsseseseassssssssnsneseneas 18
(oo Ll o T S (o] g DT o I 1 oIS 19
Probe POINES @ETNE FPGA ...ttt ettt bt b Rt b e b e st e R e e b e koAb e R e e e e R e b e b e e ke nt e b e s e st e n et et e et ene et et e 20
(D] O I T U PP PR TP U PP PROUTRTPPN 21
DDR3 chip iNterface AD @t DDRS ... .oiiieiiieeete ettt sttt et te st e s be st es e esees e e beebeabe s e es b e s e eseebeebeebesaense e ane et e abeabentenbeeensereaneas 22

(o (o LI 0 0] a1 VAo (o U= LA 01T 0 To] YOO 23
ddr3_400mMNZ_0g0 8t FPOA ...eeveiteeeieee ettt e R b h R R b £ R R £ Rt bR bR R bR e Rt bt e b b e b et be e 24

o Lo [C 1010 o o1 V0o [0 10 o PSSO 25
Probing the DOAId ... ———————————— 29
2 Altera Corporation

Arria Il GX FPGA Development Board 2011



Stackup and Material

Stackup and Material

Part# A2GX_PCI_14 LYR #3 Rev Finished Thickness: 0.0620 +/- 0.0060 Finished Over: All
Lam Thickness: 0.0580 +/- 0.0040 Material Type: Isola 370HR
Impedance Requirements: 2nd Targeted Actual Original Finished
Orig Fin. Ref | Ref Desired Impedance Calculated Diff Line Diff Line Coplanar | Coplanar
L# Impedance Type Line Line Pin | PIn | Impedance | Tolerance Impedance Centers Space Spacing Spacing
1| DIF-Coated Microstrip Edg Cpld .00400] .00425 2 100.00 {2 +- 10% 99.55 (2 01000 .00575
1| DIF-Coated Microstrip Edg Cpld .00500) .00500 2 100.00 £2 +- 10% 98.56 2 01300 .00800
1| SE-Coated Microstrip .00600| 006001 2 50.00 &2 +-10% 50.65 £
1| DIF-Coated Microstrip Edg Cpld .00625| 00600 2 85.00 42 +- 10% 85.05 £2 .01125 .00525
4| DIF-Dual Stripline Edg Cpld .00400| 00400 3 6 100.00 {2 +/- 10% 99.39 2 01000 00600
4| SE-Dual Stripline .00500) 00475 3 6 5000 42 +/- 10% 4903 2
5| DIF-Dual Stripline Edg Cpld .00400| .00400f 6 3 100.00 {2 +/- 10% 99.39 @ .01000 .00600
5| SE-Dual Stripline 00500 00475 [ 3 5000 42 +/- 10% 4903 (2
10| DIF-Dual Stripline Edg Cpld .00400{ .00400f 9 | 12 100.00 {2 +/- 10% §9.39 2 .01000 .00G00
10| SE-Dual Stripline .00500] 00475 9 | 12 5000 42 +- 10% 49.03 &2
11] DIF-Dual Stripline Edg Cpld 00400 .00400] 12 9 100.00 2 +- 10% 99.39 (2 01000 .00600
11] SE-Dual Stripline 00500 .00475] 12 9 50.00 42 +- 10% 49.03 12
14| DIF-Coated Microstrip Edg Cpld 00400 .00425] 13 100.00 2 +- 10% 99.55 (2 01000 .00575
14| SE-Coated Microstrip 00600| .00600] 13 50.00 £2 +/- 10% 50.65 £}
14| DIF-Coated Microstrip Edg Cpld .00600| .00600] 13 100.00 2 +- 10% 98.56 (2 01300 .00700
14| DIF-Coated Microstrip Edg Cpld .00625| .00600] 13 85.00 «2 +- 10% 85.05 (3 01125 .00525
Controlled Impedance Notes:
Lamination Stackup: Thickness and Tolerances: Base Material Rgmts:
L#Type Description: Cus+: Laminate/PrePreg: Type: Description:
1 Sig e Foil (Hoz) .00060
[ Pre-Preg(1x2113) 0033 +-0.0004 Isola 370HR
2 PIn Core 0.0020 111 .00120 .0020 Isola 3T0HR
3 PIn .00120
[ Pre-Preg (1x2113) 0035 +-0.0004 Isola 370HR
4 Sig Core 0.0060 H/H .00060 .0060 Isola 37T0HR
5 Sig .00060
T
[ —— Pre-Preg (1x2113) .0035 +/- 0.0004 Isola 370HR
6 PIn Core 0.0020 111 .00120 .0020 Isola 370HR
7 PIn .00120
C————] Pre-Preg(1x1080) 0028 +-0.0003 Isola 370HR
8 PIn Core 0.0020 11 .00120 .0020 Isola 370HR
9 PIn .00120
] Pre-Preg(1x2113) 0035  +-0.0004 Isola 370HR
10 Sig Core 0.0060 HH .00060 .0060 Isola 37T0HR
11 Sig .00060
]  Pre-Preg(1x2113) 0035  +-0.0004 Isola 370HR
12 PIn Core 0.0020 11 .00120 .0020 Isola 37T0HR
13 PIn .00120
ErmEEE———————
[ — Pre-Preg (1x2113) .0039 +/- 0.0004 Isola 370HR
14 Siy e Foil (Hoz) .00060
Target Post-Lam Thickness: 0.0580 +/- 0.0040 Stackup Notes:
Copper Oz Legend: H=1/20z T=3/80z Q=1/40z E=1/80z S=1/160Z
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PCI Express X8 edge connector

PCI Express X8 edge connector
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HSMC port HSMA

HSMC port HSMA
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Transmit Eye, Channel 0

Measured Eye 1, 1 minute

5.01
2 K y Edge Positive
137 .443 k&

-53 mv
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SDA Jitter Tte-12 Riin) Djna) ] oo; oco ] BaRate
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a a a a a a a v
SDAEye EyeHeitt Eyeiion
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status a a
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HSMC port HSMA

Receive Eye
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HSMC port HSMB

HSMC port HSMB

Transmit Eye, Channel 0

1 Minute
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SDA Jitter Ti(1e-12) ;)(nq) Dj(ng) Pj IS1 BitRate
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SDA Eye EyeHeight EyeWidth
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status o o
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2.00 MS
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HSMC port HSMB

Undo

e

.‘..'n T 1\,5 W»«»

i
r
|,'1 [ b 1||u #'I"' '1 . "‘"mshylf. o,

8312010 2:15:54 PM

Undo
s}

I rigger [C:]
iy | Auto omy
Edage Posttive

2460 ps 00ps
H2= 2460ps 14X= -

5/20i2009 3:26:38 PM

8 Altera Corporation
Arria Il GX FPGA Development Board 2011



DDR2 SODIMM Interface

DDR2 SODIMM Interface

Measurements were made on the DDR2 SODIMM interface using the Board Test System user interface.

The Address, Control and Data Out measurements were made by setting the slider labeled “Number of Addresses
to Read / Write” to the maximum. Data for the Clock, Control and Data out are made selecting the “Write Only”
radio button and “Start”.

Data in to the FPGA is gathered using the “Read Only” button.

s Be sure that the dip switches are set up as indicated in the user guide and Reference manual.

Board Test System E] = @

Configure Help About
ver 9.0.2

Start Stop

- Write Read Total

\Write (MBytesfs): 1227.8258
Read (MBytes/s): 0.0000
Total (MBytes/s): 1227.8258
Error Control

Detected Errors: 0

c'/on

Inserted Errors: 0

Llnsert Error J[ Clear J

MNumber of Addresses to Write/Read

Wi Max

Altera Corporation
2011

8388608

Messages
Detected the DDRZ Project Lo Data type

(3) PRBS () Memory () Math

W/R Control

() write/Read (O)ReadOnly (5 Write Only

v
9
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DDR2 SODIMM Interface

Simulations were done in HyperLynx on the finished artwork using IBIS models for the Arriall GX. These
models are available on the Altera web site or generated from Quartusl| after the design is finished.

The drive strengths listed for the interface match the IBIS model naming convention. These are easily translated
into settings in the design pin planner window.

Oscilloscope shots were done on finished board.

Many of the differential signals were also analyzed single ended for the benefit of users who do not have access to
a differential probe.

Probe Points for SODIMM board

The SODIMM was probed at the points indicated below. The technique for creating this kind of map are
explained at the end of this document

&= U1.U8 (at pin)

10 Altera Corporation
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DDR2 SODIMM Interface

s The signals we will examine are A8, DQO (during write) and CKO. The points of measurement were
chosen to be convenient to probe. The signal will look different on the chip. It would be nice to probe
the actual device but that is not possible. Probing correctly will require scraping some soldermask off of
the MDQO trace. Also scraping some soldermask off of the ground plane near the places you want to
probe may be needed to keep the ground connection as short as possible for signal integrity.

Probe points at the FPGA

Viewing the bottom of the board

PRV ROTNYAR

P
%mnmﬁwm&*ﬁ;ﬁ%

On this map we show where we probed signal DQO on the FPGA during read operation. This on the far
side via. The signal will look different on the chip.

Altera Corporation 1
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DDR2 SODIMM Interface

DDR2_CLK
The DDR SODIMM system is clocked at 333MHz.

File  Edit  Vertical Horizfacq  Trig  Display  Cursors  Measure Masks Math  Utilities  Help

26 Jan 10 11:23:20

Compare to trace in Simulation for single ended measurement

OSCILLOSCOPE
Desiga-fil (DEV_WITH_DDR2_SODIMM-HYR Des tera U
HyperLynx V8.0

00 /\
; \ /1] /1]
S oo
; / \ / \ / \
€ 00
00
00.
Time (ns)
Date: Wednesday Jan. 27, 2010 Time: 13:47:54
Net name: DDR2_CLK_P0_B00
Show Latest Waveform = YES, Show Previous Waveform = YES
12 Altera Corporation
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DDR2 SODIMM Interface

Differential Simulation

OSCILLOSCOPE
B e DEV_WATH-DBR: VIVIR Be: Altera User

-PBR2 9
HyperLynx V8.0

2400. XV [U1_BO1.N8 (at pin) / Ul_BO1.M8 (at pin)
1900.
400.
900 \ \
S 400,
; \ / \ / \ /
2
® -100.
- \/ \/ HJ
=-1100.
-1600.
=-2100.
0.00 2.000 4.000 6.000 8.000
Time (ns)
Date: Wednesday Jan. 27, 2010 Time: 13:57:05
Net name: DDR2_CLK_P0_B0O
Show Latest Waweform = YES, Show Previous Waweform = YES
Altera Corporation 13
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DDR2 SODIMM Interface

DDR2_A7 at via on SODIMM

File  Edit Vertical Horizfacq  Trig  Display  Cursors  Measure Masks Math  Utiities  Help

167MHz sstl18c1_cio_d8s3

OSCILLOSCOPE
Design file: A2GX DEV_WITH DDR2 SODIMM HYP Designer: Altera User
HyperLynx V8.0

XV [Ul1_B01.U2 (at pin)]

1900.0]

1700.0]

[ AEENA /ﬁ A

10 f
miny |
)/ | J/ |

NI EIVARVIRY BN 'RV EAVARY

300.0 Y ¥ v v v % v

.
N

-Nu-3be 1 oA

|
|
|
|

|
—
|
S

100.0f

0.00 5.000 10.000 15.000 20.000 25.000 30.000 35.000 40.000 45.000
Time (ns)

Date: Wednesday Jan. 27, 2010 Time: 11:05:52

Net name: DDR2_A7_B00
Show Latest Waveform = YES, Show Previous Waweform = YES

14 Altera Corporation
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DDR2 SODIMM Interface

Altera Corporation
2011

Here we are providing transient waveforms to show how the overshoot looks.

DDR2 A7 167MHz sstl18c1_cio_d10s3 Rising

-AW-9 Be 1 joA

1900.

1300.

1100.

900.

700.

500.

300.

OSCILLOSCOPE

Design file: A2GX_DEV_WITH DDR2 _SODIMM HYP Designer: Altera User

HyperLynx V8.0

XV [U1_B01.U2 (at pin)]

.00

5.000 10.000 15.000 20.000 25.000 30.000 35.000 40.000

Time (ns)

Date: Wednesday Jan. 27, 2010 Time: 11:13:29
Net name: DDR2_A7_B00
Show Latest Waveform = YES, Show Previous Waveform = YES

DDR2 A7 167MHz sstl18c1_cio_d10s3 falling

-Nu- 9 Be 1 JoA

1900.

1700.

1500.

1300.

1100.

100.

OSCILLOSCOPE

45.000

Design file: A2GX DEV_WITH DDR2 SODIMM HYP Designer: Altera User

HyperLynx V8.0

XV [Ul_B01.U2 (at pin)]

.000 10.000 15.000 20.000 25.000 30.000 35.000 40.000

Time (ns)
Date: Wednesday Jan. 27, 2010 Time: 11:14:58

Net name: DDR2_A7_B00
Show Latest Waveform = YES, Show Previous Waveform = YES

15
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DDR2 SODIMM Interface

DDR2_DQ12 at via on SODIMM

File  Edit

Vertical Horizfacq ~ Trig  Display  Cursors  Measure Masks Math  Utiities  Help

Tek __ Stopped Single Seq B4 Acys 26 Jan 10 11:20:00

Sstl18cl_cl_d12s3

1300.

1200.

1100.

1000.

900.

800.

-Aw- 2 Be ) oA

700.

600.

Good

Arria Il GX FPGA Development Board

OSCILLOSCOPE
Design file: A2GX_DEV_WITH_DDR2_SODIMM.HYP Designer: Altera User
8.0

Hyperlyn

XV [U1_BO1.L9 (at pin)]

0]

0|

0| LJ

0]

| \ k \

| W . W,

0]

0|

000 0.00 1.000 2.000 3.000 4.000 5.000 6.000 7.000 8.000
Time (ns)
Date: Wednesday Jan. 27, 2010 Time: 11:54:42

Net name: DDR2_DQ12_B00

16 Altera Corporation
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DDR2 SODIMM Interface

DDR2_DQ12 at via below FPGA

File  Edit  Vertical Horiz/acq  Trig  Display  Cursors  Measure Masks Math  Utilities  Help
Tek { 1216 Acys 26 Jan 10 14:32:12

Simulation

OSCILLOSCOPE
Design file: A2GX_DEV_WITH_DDR2_SODIMM.HYP Designer: Altera User
HyperLynx V8.0
XV [UL9_B00.AJ23 (at pin)]
1700.
1500.
1300

AW- 9 Be ) joA
©
=
s
L —
|
//

500.
300
100.
-100.0
0.00 1.000 2.000 3.000 4.000 5.000 6.000 7.000 8.000 9.000
Time (ns)
Date: Wednesday Jan. 27, 2010 Time: 14:41:34
Net name: DDR2_DQ12_B00
Show Latest Wawveform = YES, Show Previous Waveform = YES
Altera Corporation 17
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DDR3 Chip Interface

5>  Measurements were made on the DDR3 chip interface by setting the slider labeled “Number of
Addresses to Read / Write” to the maximum. Data for the Clock, Control and Data out are made
selecting the “Write Only” radio button and “Start”. Data in is done using the “Read Only” button.

DDR3 runs at a clock frequency of 400MHz.

Be sure that the dipswitch is set up as indicated in the user guide and Reference manual.

EoX

CAUTION

Board Test System
Configure Help About

Ve -
S DDR2 |[Hsmc |

Start Stop

Write (MBytes/s): 1485.8888
Read (MBytes/s): 0.0000
Total (MBytes/s): 1485.8888

Error Control
Detected Errors: 0

%l

Inserted Errors: 0

[ Insert Error ]L Clear

MNumber of Addresses to Write/Read

Messages ‘ ‘ ' : : ! ‘ q

¥ Min 8388608 Max
Detected the DDR3 Project S
Data Type
(3) PRBS () Memary () Math
WJR Control
(O Write/Read (O ReadOnly (5 Write Only
v

Simulations were done in HyperLynx on the finished artwork.

‘Scope shots were done on finished board.

18 Altera Corporation
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Probe Points for DDR3 Chip

The DDRS3 chip was probed at the points indicated below, viewing from the bottom of the board.

)

7

Altera Corporation 19
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Probe points at the FPGA

Viewing the bottom of the board

20 Altera Corporation
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DDR3_CLK

1600.

1400.

1200.

1000.

-Nw-9Be ) oA

600

400

200

-200

File

800.

OSCILLOSCOPE
Design file: ARRIA2GX_PCIE_REVC.HYP Designer: Altera User
HyperLynx V8.0

o
o
0
0 PN 2\
A A
| / /
. \/ \/
J SN J
0 ~ ~—
.0
.00
.0
15500.0 16000.0 16500.0 17000.0 17500.0 18000.0 18500.0 19000.0 19500.0
Time (ps)
Date: Wednesday Jan. 27, 2010 Time: 16:55:37
Net name: DDR3_CLK_P
Show Latest Wawveform = YES, Show Previous Waveform = YES
Edit  Vertical Horizfdcq  Trig  Display  Cursors  Measure Masks Math

27 Jan 10 16

Compare to Orangge trace in Simulation for single ended measurement

Altera Corporation
2011
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o

V [U13.J7 (at pin)]

[
V [U19.B13 (at pin)]
v [U13.J7 (at pin))
Utilities ~ Help

Arria Il GX FPGA Development Board



DDR3 chip interface A0 at DDR3

Simulation with sstl15¢c1_cio_d12s3

OSCILLOSCOPE
Design file: ARRIA2GX_PCIE_REVC.HYP Designer: Altera User
HyperLynx V8.0

A A

B Y P

1000.0]

XV [U19.Gl6 (at pin)]

800. 0]

600. 0f

-Aw-9 Be 1 oA

20093 MMWJ \MMW

-200.0]

~400.0]

0.00 2.000 4.000 6.000 8.000 10.000 12.000 14.000 16.000 18.000
Time (ns)

Date: Wednesday Jan. 27, 2010 Time: 15:15:27
Net name: DDR3_A0
Show Latest Waweform = YES, Show Previous Waweform = YES

File — Edit  Vertical Horizfacq  Trig  Display  Cursors  Measure Masks Math  Utilities  Help

22 Altera Corporation
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ddr3_400mhz_dq0_at_memory

File  Edit

Vertical

Horizfacq ~ Trig  Display  Cursors  Measure

Masks Math  Utiities  Help

17260 Acgs 26 Jan 10 14:43:42

Simulation sstl15¢c1_cio_d12s3

OSCILLOSCOPE

Design file: ARRIA2GX_PCIE_REVC.HYP Designer: Altera User

HyperLynx V8.0

1600.0

1400.0

1200.0

1000.0

-Aw- 2 Be 1 oA

800.0—y

-200.0

Altera Corporation
2011

0.00

500.

0

1000.0 1500.0 2000.0 2500.0 3000.0 3500.0 4000.0
Time (ps)

Date: Thursday Jan. 28, 2010 Time: 8:38:19
Net name: DDR3_DQO

23

(at pin)]
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ddr3_400mhz_dq0_at_fpga

File  Edit  Vertical Horizfdcq  Trig  Display  Cursors  Measure  Masks Math  Utilities  Help
Tek { 32220 Ac 26 Jan 10 14:51:45

OSCILLOSCOPE
Design file: ARRIA2GX_PCIE_REVC.HYP Designer: Altera User
HyperLynx V8.0

xV [U19.J16 (at die)]

1600.0

1400.0

-Aw- 3 Be ) oA

S A A
A
/

(]
’

200.0
0.00
-200.0
0.00 500.0 1000.0 1500.0 2000.0 2500.0 3000.0 3500.0 4000.0
Time (ps)

Date: Thursday Jan. 28, 2010 Time: 9:07:19
Net name: DDR3_DQO

24 Altera Corporation
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ddr3_400mhz_dqs0_p

File  Edit  Vertical Horizfdcq  Trig  Display  Cursors  Measure Masks Math  Utiities  Help
44752 Acys 26 Jan 10 14:45:06

*c‘} g cpims
R

1500

A

Simulation Single Ended

CECILLEBEE FE
Drmign e ARRSADGH PO G N0 HY P Dwmigrer: Al Lkar
Hyriym WD

Latw. B
ErY. .. 1
1t B —fp
ETT. N1
L3
f
i [ 1R
H
f a.E
R T P e
Ha.a
b, b
—to.a
LimAG. G LA B LA, B LR G MAOA .S 1A LA LAnA. S TG A 1TROS. A Lk, A
Tima [pmp
O Thumcisy Jon S 20 T ke DHE
M. e [{WE_OCl_P O
W o Lo, Wsmndbrm = YRR
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Simulation Differential

OSCILLOSCOPE
Design file: ARRIA2GX_PCIE_REVC.HYP Designer: Altera User
HyperLynx V8.0

XV [U13.G3 (at pin) / U13.F3 (at pin)]

1500.0

AN |
e EENENEEN
J

-1000.0

-Nu- 9 6e ) oA

-1500.0
-2000.0
-2500.0
14500.0 15500.0 16500.0 17500.0 18500.0
Time (ps)

Date: Thursday Jan. 28, 2010 Time: 9:27:09
Net name: DDR3_DQS_P0O
Show Latest Waweform = YES
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Probing the board

Probing the board

Altera Corporation
2011

It is often difficult to probe a board like this because of all the BGA parts. Any high density board will probably
cause you the same problems. One easy way to find the right place to probe is to use a viewer that will allow you
to look at the board artwork. For this board we have provided the layout in the Allegro .brd format. You can
easily download a free viewer from:

http://www.cadence.com/products/pcb/Pages/Downloads.aspx

Select the Allegro/SIP Free Physical Viewer 16.2 (or later) and install it. You can then open the .brd file for the
project. On the right hand side you will find the “Find” tab. You can enter a net name to select there and it will be
highlighted.

Zoom in on the pin you want to look at. Then use the Visibility tab on the right to turn off all the layers except the
bottom. You will then have a view of the bottom with the via you want to probe highlighted.

Set up the plot in the viewer under File > Plot Setup and select the Mirror Plot orientation. This will give you a
print that is the same as looking at the bottom of the board. Next use File Plot to do the plot. It may take a couple
of times through it to get something you can use. Make sure to mark where the grounds are around the via so you
can find them easily.
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