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AN-601-1.3 RIF%Eic

AT O (SDD) Wik R anf il ik ff FH Altera® SDI MegaCore” ThfEF
Arria® 1T GX #UMRTF AR R IE TS . AS % B0l SDI MegaCore jfig
=54 =A5ifE SDI MegaCore Mg tHARUENG ML (SD-SDI) . &M (HD-SDI)
PLI 3 TIRAr B8 (3G-SDI) b4 i

AN A BT WA H Arria 11 GX ASAFF R AIEAT A [F) 414 19) BR AT B 742
OS2 %, Arria 11 GX WS AU H Arria 11 GX FPGA FF & B4
Arria TT GX FPGA JT MR AI—NT5 2 55 AN L) SDT ik vb (8] & 1+ (HSMC) 4%

e ETRXT Arria 11 GX FPGA JFREMMVEMEL, ESH Arria 11 GX FPGA
Development Kit User Guide; J<F Arria 11 GX FPGA JFRHEIVEMER, iH5%
Arria [1 GX FPGA Development Board Reference Manual; 5<F SDI HSMC BUVELA(Z R
, WiH# SDI HSHC Reference Manual ; ¥ SDI MegaCore HNEERITELIE R , H5%
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DhgeHiid
SEFVE T —NEAT G, EEae bl MR LA I AN [ R ) SDT #4% .
K 1 EoRT SDI %Wk R g5k i

Arria Il GX Device

SDI MegaCore Function (Receive only) From SDI
GXB 1 Transmitter Triple
Reconfiguration < > SDIProtocol | o | oo cever | Standard
Control Logic Blocks ' Receiver
> (Starting Channel Number = 0)
. SDI MegaCore Function
User Control Logic | o (Receive & Transmitter)
< To SDI
20 _ SDI Protocol o Tansceiver . Receiver )
Blocks e Triple
: Standard
SDI Parallel $DI Sefial Duplex
Loopback FIFO 20 Daa Data Loopback
Buffer < SDI Protocol | Transceiver < e Design
Blocks © From SDI 9
1 Transmitter
v
(S[\)IICIi(S?MC) ' " | (Starting Channel Number = 4)
' serial
. refelk
SDI MegaCore Function :
(Transmitter only) RTO S.DI Triple
20 SDI Protocol ’ 1 hecelver Standard
Pattern Generator Blocks > Transceiver e Test Pattern
Transmitter
»-| (Starting Channel Number = 8)
clk signal
data signal

TR N R G R P A T

=herE R

—bR¥E SDT #2 i #8 MegaCore ZhREHR{L—A SD-SDI. HD-SDI A 3G-SDT #ZWr g4z 11 o
iR R T2

= HRHE SDI K445 MegaCore Thfig% —4> 2. 970-Gbps 1080p. 1.485-Gbps 10801, By
F 270-Mbps i . A5 78 (15 N Bk >k B 6D 2 AR s
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ZhAEX T [E]3A
=¥rifE SDI XL T. MegaCore B HEFR L4 X T. SD-SDI. HD-SDI A1 3G-SDI, JE W ss 3]
RETESBIERThAE . S B OB DT ARAS . SEph ARG, ARG RIL. BELSCE
2.970-Gbps. 1.485-Gbps, # 270-Mbps £HE i .

[B]3F FIFO £&
R ST FIFO 28 0o 5 O B 45 . e e s S i
N FTRO b, 4 FIFO P aobsiit, R SO IFIG SR UsaR, 41, B F64.

PR B AR
f 2L A Bl TP P9 A% th—A~ 2. 970-Gbps 1080p. 1. 485-Gbps 10801, =# 270-Mbps
TARAD AL KGRI AR 100 % (ARG AL . 75% PR (L 4k 2y, % SDT Ak &
SR 7

GXB E o B % HlZ

TG B 2 E AR AL BB vt BT AR R g s AN R A A s TG

L E AL R A R

m sdi_tr reconfig multi
KB RS T RS SRR mik PUAS Bl o D a8 4. i oh, iz
& T — ANk ALTGX_RECONFIG % hBE (RS ML

m altgx reconfig
SR A 2y v FERCE 1/0 (DPRIO) FT 75 ZE¥— 4> ALTGX_RECONFIG 6. A
%S RE 0] ALTGX WU 28 E4T T4 e o

m ROMs
ROM g 5 — ARSI RAE DR KR ALTGX BB AF R, HIPUAS ROM 48, 5 % m] LI PUAN I8
EHATHEACE.

m Sdi mif intercept

TZAR A HU ROM B2 £ o W iR 75 ZEE C & 2 HD A=, IS AR HE IO ROM
BRI EHE , ARJFI64E ALTGX FEACE R . AR T H ke & HD (1) ROM.

e ZT#RIT ALTGX_RECONFIG SLBIfI PEANE B, 16 5% Arria 11 GX Device Handbook.
T DPRIO HEAME S , i§5% SDI MegaCore Function User Guide, AN 587: DPRIO
and Multiple Instances SDI Application 1 AN558: Implementing Dynamic
Reconfiguration in Arria I1 GX Devices ] DPRIO #8457«
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H P 2412 4

M P2 AR SDT XTSI 451 K B SEAA TR COR I B rx_clk, ARJA K4

SRS AL 28 ]R8 45 VCXO 2814 o

EESARG 2% (VCX0)

HaX

VCXO 8 F i — AL T 8UAHEN (PLL) JFA7T SDI HSMC 11 [l 25 I b A= pl 2%

(ICS810001) o Zas AL 7 T Wy~ ik it BRI (1) PN F5 A o 28 — AN )2 VeXO
PLL, "B T3S 25 W i) 2 5 ok 0] A0 AT 26 S48 i T L 1) 52 2% PLL 538 R
B TR S A& FemtoClock ™ sy, &4t TARELRN, Sl ik H iy

Bho 148.5-MHz VCXO #ir th iy fid 42 22 430 — /> SDI SEH 1)
tx_serial ref clk W4,

K 2 Bor T T HER FIFO it 5 VXCO #e b A 4544 14 .
Bl 2. WTIFIR FIFO &35 VXCO 2344 ) 51 [

rx _serial ref clk fl

x r;fa??s 777777777 | 27mhz_gen  |--- 4 sd_genclk_27mhz
L. > - - - 9 sd_data_27mhz
rx_serial_refclk
gt » - - - 9 clk_148_5Mhz
rx_data_valid_out >
wok T >
,,,,,,,,,,,,, >
SDI Receiver SDI Transmitter '
+ Serial Data
' FIFO ' (Output)
Serial Data rx_data data q tx_data SDI_OUT .
(Input) SDIIN rx_data_valid_out L wrreq
rx_clk wrelk rdclk tx_pclk
gxb_tx_clkout
rx_serial_refclk oG 5 tx_serial_refclk
74.25MHz/148 5MHz
User Control 0 0 36 \g R
Logic T
148.5MHz
100MHz ! /
XTAL on Arria Il GX [} S PLL aIMHz | |7425MHz
FPGA Board : 27MHz ref
: PLL
v
Data Data
Unlocked Locked,
148.5MHz 148.5MHz

VCXO on SDI HSMC

27MHz XTAL on
SDI HSMC
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27mhz gen

AR AR B — AN F K $20 SD-SDT i 1) 27-MHz FFAT I, ffH sd_genclk 27mhz i

W4k IK ) SD - SDT [ sd_data 27mhz AT 503 .

27mhz_gen BLHLAL &R B 4144
m data valid monitor #iH — ¥4l pll (1B 4E
B phase adjust i — H] data validout {5 545 pl1 A He

B refpll27 B — HTAEREKE) FIF0 2247 1) sd data 27mhz (4 (1)
sd_genclock 27mhz 40 AIBUARER

m FIFO ZEpp
K 3 /8T 27mhz_gen #

B 3. 27mhz_gen HEHR [ 41 &

BREEEHI P

27Mhz_Gen Module

sd_genclk_27Mhz
>
>

1 i

i |

i 1

i T

1 i

E data_valid_monitor phase_adjust refpll27 fifo0 '

| |

| |
data_valid_out | h 1 sd_data_27Mhz

L P>| phase_up phase._step > p| rdclk E

E P>| phase_down > »| inclk E

' phase_shift phase_up_down wrclk |

E data |

serial_refclk E E

rx_clk | )

rx_data | |

i

1

N RE-T]

K Er e TR Stratix IV GX F SURIOIT AR R SDT 226 Beuk inf (A ¢ 2
RACHE, AU JLJT I N

m AR A R
m ORI

m fEFRE

m BT FH W

m {{HZ% 0t

R A R A 5K

i 2T TR LR A RSB AT I -
m Arria IT GX AT &M —Arria IT GX FPGA JF/&ARFI SDI HSMC

m SDI MegaCore IhjfE
®m Quartus® II 10.0 SP1
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IREL T
K 4 BoR TS HE R H L.
K 4. HxREW

<path>

Installation directory.

ip

Contains the Altera MegaCore IP Library and third-party IP cores.

altera
Contains the Altera MegaCore IP Library.

common

Contains shared components.
sdi

Contains the SDI MegaCore function files.

doc

Contains all documentation for the SDI MegaCore function.
example

Contains example designs.

a2gx_tr

Contains an example design for Arria Il GX.
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EHEE

K 5 WoR T %R Arria 11 GX FPGA FF & #(5 SDI HSMC.

K 5. BAERE

SDI HSMC

]
Board Specific Bi—-Color LED

User

Arria II GX FPGA

‘e FERFIKT Arria 11 GX FPGA FFRARIMIVRANGE B, 5% Arria 11 GX FPGA
Development Board Reference Manual; =T SDI HSMC BIVEMAZ R , i55% SDI HSMC
Reference Manual,
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2 1A T Arria 1T GX FPGA JFAE MR _LAF—A> LED (KIS HE LUK A XA 1 4 3 Jaf 2
(DIP) JFRitHE -

# 1. Arria II GX FPGA FF&#%_F ¥ LED

DIP g8 LED Sz
USER DIP[3:2] = D7 SDI IN 1 54
27 b00 D8 SDI IN 1 Wi
D9 SDI IN 1 TRS #fiE
D10 SDI IN 1 XF5%4i5E
USER DIP[3:2] = D7 SDI IN 2 Hfr
27 b0l D8 SDI IN 2 Wi
D9 SDI IN 2 TRS 4fiE
D10 SDI 1IN 2 XF 554l 5E
USER DIP[3:2] = D7 SDI IN 2 CMBWLBI IS 5 bmik
2’ bl0 D8 [D7, D8]: 00 = SD-SDI, 01 = HD-SDI, 11=
36-SDI
D9 SDI IN 1 BB M1 5 hrifk
D10 [D9, D10]: 00 = SD-SDI, 01= HD-SDI, 11 =
36-SDI
USER DIP[3:2] = D7 FAFE
2’ bll D8 FA
D9 ARG AR AR Rl 2% A
D10 [D9, D10] : 00 = SD-SDI, 01 = HD-SDI, 11 =
3G-SDI

2 S TR E SCR DIP JFORAE ] (SW2) HIShfiE. *JFICAbAE OFF A7 &R, 1%
P 1. I RALAE ON LB I, EFZH 0.

£ 2. SW2 DIP FFefs#l

USER_DIP BihA
3 HIJ* LED 7R B b il =
2 USER_DIP[3:2] = 00: LED 7~ rx_pO_status

USER DIP[3:2]
USER DIP[3:2]
USER DIP[3:2] = 11: LED /K tx_std

1 O AR P A R P A A T

0 USER DIP[1:0]: 00 = SD-SDI, 01 = HD-SDI, 11 = 3G-SDI

01: LED &/ rx_pl status

10: LED /K rx_p0_std 5 rx pl std
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3T SDI HSMC _E AR R 2 ¥ e IR XU LED [ ZhRE

# 3. SDI HSMC kB ZRHR & XU f LED
LED itz
D1 SDT IN 2 R AR ¥ SDT A5 %5
m Green = 3G-SDI
m Orange = HD-SDI
m Red = SD-SDI
D3 SDT OUT 2 ki T i bwefe i (#) SDT £
m Green = 3G-SDI
m Orange = HD-SDI
m Red = SD-SDI
D5 SDT OUT 1 &4 ribwee (¥ SDT £
m Green = 3G-SDI
m Orange = HD-SDI
m Red = SD-SDI
D6 SDI IN 1 Mt FiAsyE ¥ SDI 55 -
m Green = 3G-SDI
m Orange = HD-SDI
m Red = SD-SDI

R A A TR BN D R

*® 4. e
iged etz
PB1 EHE 100% EBRMEEMRE (FOA 2 75% BE&EEaE )
PB2 MEPE SDT A A A delui ) 24
PB3 X4 CPU B & FPGA IBIEE(I
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BT E R

IR DL T IS RIS B

1. @R IER:.. EREWTHEFITENT, EHATUL T 2.
a. %3 SDI HSMC F1 FPGA H-K#, iEZE4 7 K 5,
b. $8ENLT FPGA FF R MCTS M T FIM K 1

m  DIP switch bank (SW4)

m PCI Express DIP switch bank (SW3)
m JTAG Chain Header Switch Controls (J9)

feoE AR BB B 5 4% 5 P S i A — 3

c. FPGA JFRMR (J4) LH,
# 5. SW DIP FFcis&iE

Fx EE5%2 WiRH INE

SW4

1 MAX DIPO CLAR OFF

2 MAX DIP1 SR OFF

3 MAX DIP2 EREN] OFF

4 MAX_DIP3 ON: b InZgke H A (0 F P Al i 1 OFF
OFF: FHUn#ECck B WA L) it

5 L.CD_PWRMON ON: LCD i MAX TT EPM2210 R&:¥#sihil%s (3 | OFF
Feliys ) I3
OFF: AALH

6 USB_DISABLEn ON: PO#R USB-Blaster Z5FH OFF
OFF: N#% USB-Blaster {§FgE

7 CLK_ENABLE ON: #R F¥EF Al ON
OFF: #R _b4% #8245 H

8 CLK_SEL ON: j%4% 100 Mhz FF§h ON
OFF: 155#¢ SMA I N\BTER

SW3

1 PCIE LED x1 ON: ffigE X 1 fEERL OFF
OFF: ZEH X 1 fE{rAs

2 PCIE LED x4 ON: ffifE X4 fELERL OFF
OFF: ZEH X4 fE Al

3 PCIE_LED x8 ON: {8 X8 fELEALI OFF
OFF: 25 X 8 f£{r Al

4 NC A AL H OFF

Arria 1T GX #%FM A TS O S % &
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UNEE L] 1
# 5. SW DIP FFoefs&i&E
Fx EE5%2 AR INE
J9
1 MAX_JTAG EN ON: 2% MAX IT CPLD EPM2210 ZR&:#=4HI#% | ON
OFF: MAX II CPLD EPM2210 R&:#ss bl #s4r 5k
o
2 HSMA_JTAG EN ON: %% HSMA OFF
OFF: HSMA fr%&+h
3 HSMB_JTAG EN ON: 5% % HSMB ON
OFF: HSMB fr%%+h
4 PCIE JTAG EN ON: 38% PCI Express ON
OFF: B2 {#H

2. JWIZAT Quartus 11 8RN Z % & HHT o0 I -

a. fF File sg¢Hrp 5t Open Project, Bk4% %) \<directory>\a2gxsdi. qpf, R)5 A

7 Open.
b. 7E Processing S5 7, 55 Start Compilation.
3. FN# Arria IT GX. sof fF :

a. ZE4% USB-Blaster " N M 45 5 _L#) USB Type-B Connector (J6) .

b. 7F Tools JH. fith Programmer. A7E4m e AR B s SC 44,  HHILAE &
A, i start $ Quartus TT A RIS R GBI . Wk SRR LA
FHE I, #4 s Add File, k¥ 3 \<directory>\a2gxsdi. sof, X sids

Open.

e BF RS ot T SRR 2 L /s 3 nai% #it-
LED R | SERRE W 5, AT LS T FIE A A& Fh AL s
FH4T[FIZF Parallel Loopback
THZ I CUT [ P IR IE AT AT R PR R
1. %8 SDI {54 s 5 Hellc 4 N ity SDT IN2 (BNC J2) o

2. ¥ SDI 1550 Mras 5 K5 #s % i SDT OUT2 (BNC J1) .
3. ¥8E USER DIP[3:2] = 2’ b0l. iEZS%4 8 Wik 2.
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4. AT BRI URIEAT . LED R R A5
w2 X FEI, LED D10 fi5E.
GO s A 2 A85E N, LED D9 m5E.
GBS AR O 2 ARSE N, LED D8 mst.
m Y SDI IN 2 #ss SIS, LED D7 pise.

* 6. HATEIFHEAFH LED BERERL

D7 D8 D9 D10

il

A4, SDT HSMC I ff LED B LL T BIHE L«
m CUTESG 2 RN R E S AR UMERT, LED D1 fis%.
m CUTESG 2 RN R R S S AR UMERS, LED D3 fist.

PIARFS R R 51 5%
T LR D BORIS AT MRS AL S 2 R
1. SDI AR S/ i dis 5 RO #s i thom SD1 OUT1 (BNC J8) o
2. 455E USER DIP[3:2] = 2’ bll. iHES K 8 1k 2.
3. MRS BRI 4RiE 4T - LED R R ARG I :
m LED D8 1 D7 KALH.

m  LED D10 A1 D9 38 BH PN S 700 A6 g A 5 b, b R S 4 o 10 1 A S dicdis
WWEER T,

R 7. WABR R SER PR LED ERiE i

SDIOUT 1

D7 D8 D9 D10 D9 D10 D9 D10

=00 =00-00-10

FAN, HAen O 1R R &S g E S bRvERS, SDT HSMC _LfJ LED D5 fi3%.
4. Kt SDI 5540 #r s L4,

5. WA A 75% €0 4 IR Y (R BRI S o TR A R AR 2 L ¥ B PB1 RN PB2 Sk
AR A, BT TR G R, S EE 9 ILE 4.
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A
%R T A0 B AT A AR TR
1. B SDI G S s A L ds S At SDI IN 1 (BNC J9) .
2. 455 USER DIP[3:2] = 2'b00. i5ZH% i 8 1 2,
3. FWEREURITARIZAT . LED RH FAIE N,
R T AT 1R FEI, LED D10 ST,
 HUEBIN M A 1 ASSE R, LED D9 i,
GBS AR O 1 AR SE N, LED D8 mst.
m Y SDI IN 1 #UEs & AN, LED D7 fist.

R 8. NEMARER T LED Bl

D7 D8 D9 D10

il

FAN, Aen O 1R B BRI ES A S bR vERY, SDT HSMC _LfJ LED D6 fi5%.

R DS SARME rx_p0_std Fl rx_pl_std
AT AP BREL & T 5 b v
1. 3% SDI #y AJEAI SDI IN 1 (¥ SDI IN 2.
2. Fi7€ USER DIP[3:2] = 2'b10. WS 8 1k 2, LED KB FntEi:
m LED D10 A1 D9 103 sp1 IN 1 LK SR ShrE.
m LED D8 1 D7 {3 sDI IN 2 L fs S hnvtk.

#£ 9. TDEEBESFRYE rx_p0_std Al rx_pl std { LED BRIEM

SDIIN 2 SDIIN 1

fEHS% it

WK H SD-SDT A, HSAEM & AT 27mhz_gen BEER1) S 25 B vk A il BE % 3
SD-SDI %4 i 27-MHz I 4o
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K6 SR T Wi A 27mhz_gen BEHUAE BT 27-MHz I ik DAEZ W SD-SDT J47 %4
o 27mhz_gen BEHAR S 27-MHz B8 LA f& SD-SDI AT Ein & #2 4 SDT WL T 3491 1)
Ui, JF HAR M 208 =07 s At .
Bl 6. XM 27mhz_gen BRBITS % &
Serial Data
(Output)
SDI Duplex J 27mhz_gen
) sdi_tx
Se(rll:l Dt)ata ——Ppp|sdi_rx rx_clk P rx_clk sd_genclk_27mhz
pu p| tx_pclk rxdata P rxdata sd_data_27mhz
| txdata rx_data_valid_out | rx_data_valid_out  clk_148_5Mhz ——
| tx_serial_refclk rx_std P rx_std
200 | tx_std rx_status P rx_status
rx_serial_refclk
rx_serial_refclk
A
148.5 MHz
AR A SD-SDT Axvfe, T8 %A 1 A ARRS k42 ] GENERATE SD_27MHZ CLK Z%i(:
GENERATE SD 27MHZ CLK =1'bl
WIAR A8 (1) SDI #84F, iHAN LL N ARG k45 il GENERATE SD_27MHZ CLK Z%4:
GENERATE SD 27MHZ CLK =1' b0
[l MZmeia it SDL BRI, 15 2o NIl 247 P I ARLER 5
//define clk 148 p
ISE

Arria 1T GX #fFM B ATHF O S %Wl

AR AN T W@t SR Arria IT GX FPGA FF R ARCHT SDI HSMC X fh 77 =k ik
17 SDI % Beih o S n] LU CL48 e IS [ 41138 K DAl SDI MegaCore LhfE LASK
5 Altera FPGA Wit 4 f4E 1k
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BT T R

10 FIH TN S BT sl

® 10. IHBUHE

H34 A BITAE
2010 % 12 i L |® BT 9%T 27mhz_gen BEAYRAE B
m SR TS
2010 45 H 1.2 | EHTHE 400K 2.
20104 2 H 1.1 | EHTH4 00K 2.
2009 4F 12 A 1.0 | kKA.
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