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DT R IAN—ICE o TRRITS L, 7730 2 Y ) —NOERICHE S T8T A—# —RESET, Linux
RIANR—DFNRAZ VY =T, RDEI Y ar THRENET,
* PSA—H¥xy s MACEMIOMEAD 7 5 :PSGEM] €27 5 (PSMAC RF A—F—%
EED)
© PLA—HXy MRHAOE Y a

* DMA 7 a2 (AXIDMA /NT A —H—%51r)

A=Y %y k ®rvar (AXI A —FF v k MAC /55 A— 4 —%& &)
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N—FEY T TES & XILINX.

. RCE7vav (815324 INT }—ﬁ_%/ga)o Si5324 _3—;/\~/],ij:\ 1000BASE-X PHY F 5> 3 —
N—DHEHIray 7 VxRx L —F—T7,

N—FYTT7EH Sy orzbicik, koboRLETT,
o }JE# PC (Linux OS ## PC % #£1%)
e 1000Mb/s Xtz A —H %> b R—F
s Netperf >V —/L [Z# 6]
- A} SFP-RJAS 7 ¥ 7 5 — E Y 2 — L& L 72 Zyng-7000 AP SoC ZC706 H—
6ICAR—FRDEy b Ty 7 HRLET, Vv X—=J171%. SFP 25 L7k a2 AT 2L 91
BELTLZEW, T¥ 113 HP 378928-B21 Cisco Gigabit Ethernet RJ45 SFP Module % L T
TARMLELE,

SEP to R4S DS10 - Blinking in

Adapter Module i TR -. g 3 i ks DSE - 1000BASE-X Link'Up %

J17 SFP TX
Dizable
Jumper

X1082_06_040713

K6:R—KFKntEyrb7vT

- . xilinx. I )
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A—H%y b OlEE & XILINX.

iy 2= SV 1)) Ok arTliE, TYHEACEETLAA—Y Ry hOALV—Ty N OWEEZIRL £,

MERE SESERBICBUBEMA—FFy h TTU e a VOMEEE, VT R 2T KT A L X
A=Y Xy b AU F—T 2 A ADAV—T"y NEFEY ET, ZhiF, xy MUV —7 A&y 7EIZK
D, SR~y F— L N —F— 3%y MUFASNAEDTE, =¥ %y NINTT 420
EREEIR & U CHE S ES. TCP/UDP A2 X &M~ 1k 2, 7 i b 2V E O~ 5 — [ b
L——ERE2A 7Y A FLET,

CPU774=T I 5ERER

~NAFTay FERED CPUT 7 4 =7 4 LI RHEOT 0t RERED T 0ty A K (B
fFIF5E6) 508 ArYa—F—DRIDI ETT, OS AT Va—J—, 7rntRXER 7
Ta— Ut ETENERBICET L ey I L CGRAE T, Uik ey VS
TERWRA, 207 o R3Oty TR a—) 7 EnET,

BTy PN R ENET AL, BRI ey TRy Y a—U 7 E&hEd, 7
ATty b ENA U R THERARIL. et AEOT ety TAT Y a—) T HED
B L2 5% v v Y 2 OBSMEBIER AT R 5720, iR T vy v a il GoN5s 2 LT,
7utA® CPU 77 4 =7 4%, Linux ® taskset 7’0/ 7 A CEECTEET, ZOT 7Y r—a
J— MCHEEEINZTRTORY F~— 7 fERIL, taskset Z# F L C netserver %7213 netperf % CPU2
WA R LTWET, ZOBITIE, netserver 38 L O netperf /34 > K35 Z &C, HREAKIRIZH
ELETHT,

zyng> taskset 2 ./netserver arm

zyng> taskset 2 ./netperf arm -H <peer IP address>

FTRTOFERIX, Zyng-7000 AP SoC £ T netserver #E{TL, ©7 Xv hU—2 ara—4— LT
DAY RHREOHIEIC TCP_ STREAM T A b &, 77 h AT > RHEREOHENIE I
TCP_MAERTS 7 A b ZEHL THLNZH DT,

JEED @ netperf 77V 7 — 3 i ARM Linux Az AL ELE,

. . N AR
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At kDR & XILINX.

TAMFZE

A=V s OWEREOHIEICIX, T A XU F & LT Netperf v2.6 [Z 6] #f#fH L £, Netperf 1%
TCP/IP A% v 7 L CEITEND T —FRik T 7V r—2arThHho, 7747 MNP —_"—FT L E
TEMEL £7°,

EMIO 21t L=PS A—H Xy bk : RIL—Tvy hDEE

712 CSO ORE E AN—T"y b DELERL £F, CSO ZAMIT 5 L, CPU ORMHABK S 11
TZ ORI ERE W EL 7,

PS GEM HliZfflt s 2o R 7 A "—ix, 774/ F TCSO ¥ AR —F L ET,

JEEC 1 RGMII ~ MIO %425 GEMO & 1000BASE-X ~ EMIO % H42% GEM1 OHEEIZIEI L T
To ZIUETMAC N—FR U =7 &R T A=RRELT, HERIEPHY OFHHEICREND 720 TT,

PS-GEM Throughput & CS0
T20

TOO 4 L — ' .‘-—-—.—+—.—-—"-—q— = L .___._.'

680
660
wm
=
s
= 540 4
=
= G20 -
=8
=
= 600 - - - - - =
e e ‘*_F—_Fw-ﬁ
=
580
560 -
540
520 T T T T T T T T T T 1
54 123 256 512 1024 1494 2043 4085 8192 15334 32763
Message Size in Bytes
=#—Outbound throughput with C30  ==0utbound throughput without CS0
=—|nbound throughput with CS0 =w=|nbound throughput without C50
X1082_07_040413
7 :PSGEM X)L—T v k DER
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1—Hxy b DOHRE

& XILINX

812 CSO 2k % CPU M= DM L&47RL £,

PS GEM CSO & CPU Utilization

120 -

100 A

CPU Utilization (%)
2

20 4

64 128 256 512 1024 1454 2048 4056

Message Size in Bytes

W Zynq CPU utilization without CS0 (Inbound) M Zyng CPU utilization with CSO (Inbound)

W Zyng CPU utilization without C50 (Outbound) M Zyng CPU utilization with C50 (Outbound)

8192

32768

16384

\

8 : PS-GEM o CPU ERAXIxd 5 CSO n##E

A\
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At kDR & XILINX.

PLA—HHRyb : RIL—Ty FDEE

912, CSO ZHNEITEMILI-RETHE L ALy sOF T 7% RLET, Fov oV
LHBEEN—R T =TT 7 —R345 L, CPUDAMMPRBENTLVEL Dy NERBTE 5
72, An—7v b EELET, CSO OFREMBNIE, T XA A VY —DR T AN 2K THRE
INET (Bl 22 HR),

PL Ethernet Throughput & Checksum Offload

T20
—a—8—5 g —8—g 00
To0 4
820 -
w
S8R0 i i
= e
=
= G40 -
£
= * * * — > > -+ * —— - *
=]
E 620 Al 7' e o 1ir ot
800 4
250
260 T T T T T T T T T T 1
G4 126 256 2 1024 1484 2048 4095 41592 16384 32768
Message Size in Bytes
== Outbound throughput without CS0 == Cutbound throughput with C50
== |nbound throughput without C50 === |nbound throughput with C50
X1082_09_040713
Q:PLA—HRY rDRIL—Ty FMIHFTEFzv I LA TO0—FDOEE
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{—H%y b O & XILINX.

10 (2 CSO (2 &% CPU iR m Ea R L £7, F = v 7Y LAFHEIZIE, CPU YA 7 LOET= A
MM D AL PEEREENET, Ty 7Y LEHEEN—F Y =TICA T r—FF 25 &, CPU ¥ A
I NVETOAMPERS L ET,

PL Ethernet CSO & CPU Utilization

50 A

CPU Utilization (%)
w
[=]

20 A

10

64 128 256 512 1024 1454 2048 40586 8192 16384 32768
Message Size in Bytes

B Zyng CPU utilization without C50 (Outbound) ® Zyng CPU utilization with C50 (Outbhound)

W Zyng CPU utilization without CSO (Inbound) ™ Zyng CPU utilization with C50 (Inbound)

X1082_10_040713

10:PLA—Hxy @ CPU EREICHTHIFzv IV LA TO—FOEE
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EP & XILINX

Ty Uik JL—LOMEE

AXI Ethernet IP 1Z¥ v >R 7L —b VR —r LET, Py R 7L —A1F, 1514 XA XY RKEW
A—H %y h JL—LLLCERSNET,

MTU (Maximum Transmission Unit) |%, 1 2O 72 k2L 7y b RETEDLT—Z DR KETT,
112 MTU OBEEANV—T v hOEbERLET,

Jumbo Frame Throughput (PL Ethernet)
E
Esou-
i
MTU in Bytes
B Outbound Throughput B Inbound Throughput
M:PLA—HFRy DT v 2R TL—LOMEE
Z OFNL, ifconfig —F 4 VT 4 ZEH L TMTU OEEZZEET 5 HiEE2RLTVWET, 22 TOA—
PRy N A H—T = A AT ethl TT,
zyng> ifconfig ethl down
zyng> ifconfig ethl mtu <2048[4096>
zyng> ifconfig ethl up <IP address>
FEDH SOFFVhr—vay J—hTIHEMIO 4 LT PS A —# %y k& A7 Y A kL PLN® PHY
BLOA—Y Ry b ATV AT =V ar bllBEDET, BEOA—F Ry V7 Vv R
T —bEYR—bTLT7THFA OV THALELE, 20T ) r—vay J—haE, 7F A
PERRDON S Fv— I ERBEENTVET,
TAMERIZ, X7y b A RXBKREVZEALV—T y NP ETH2EANRH D, CSO BAL—TF v
k& CPU EAROMGICHEE 5D I La2RL THWET,
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JI7LUVR THAY

& XILINX

)7L R ZOTFVr—vary J—bDY T LU ATFHFA UL ROV A RinbE T a—RTE T,
7__-& % https://secure.xilinx.com/webreg/clickthrough.do?cid=203511
readme 7 7 A VOFERIZHES T, "—R T =T V7 =7 a—RzEKL £7,
KL, V77 A THFA L OFMERL T,
£1:)I7LUR THAU DM
NS A—H— %A
2%
BA%E I FALY TR
Bl b FRLRA(AT BT L, Zynq-7000 AP SoC
ES, 7u& v ay, AE—FK JL—F)
V—Z a—R ok HY
V=2 a—KDEK Verilog, C
MFEOF AV VA TFVr—vary /J—K | HY
V77L& 5% A, CORE Generator™
V=, =R NR=T AP T A ~Da—
K /1P i
YZal—vayv
WELY R a2 —v 3 v DEN 7L
BAIVT UIalb—2 g rDENGE 2L
RHEBLOFAIV T vIalb—aryTOT |7L
A bR F O
T AR F OB L
HLEY S 2 —F "=V g 2L
SPICE/IBIS v 2 2L — 3 » O Elii oL
AT AF—aY
BRLIZARY —/R— g ISE® 14.4
HHLEZAL 7Y AT —3 gy V—1/"— | PlanAhead™ 14.4
Yav
RABT 4w B A TR O I 7L
IN—FK D T 7L
N—R T = TRREED FEHE HY
BEECERA LIoN—R Y =7 7F v 87+ —24h | ZCT06 R —F
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8% A

& XILINX

8 A

PSEMIO 1 —H Ry bDTNAR VI —

ZZClE, PSEMIO A —# % b &, ZC706 FR—F E0 Si5324 71y 7 V= KL — & — F3 A A
12C {22\, Linux K 7 A /83— FAA 2 Y Y —0FEME =L £,

PS EMIO 4 —# % v b
ps7 _ethernet 1: ps7-ethernetl@e000c000 {

local-mac-address = [

Si5324 A 12C

00 0a 35 00 00 20

1

compatible = "xlnx,ps7-ethernet-emio-1.00.a";

reg = <0xe000c000 0x1000>;
interrupts = <0 45 4>;
interrupt-parent = <&gic>;
phy-handle = <&phyl>;
x1lnx,ptp-enet-clock =
x1lnx,slcr-div0-1000Mbps =
x1lnx,slcr-div0-100Mbps = <8>;
x1lnx,slcr-div0-10Mbps = <8>;
x1lnx,slcr-divl-1000Mbps = <1>;
x1lnx,slcr-divl-100Mbps = <5>;
x1lnx,slcr-divl-10Mbps = <50>;
faddress-cells = <0x1>;
#size-cells = <0x0>;

mdio {

<8>;

#address-cells = <1>;
#size-cells = <0>;
phyl: phy@6 {

<133000000>;

compatible = "vitesse,v82111";
device type = "ethernet-phy";

reg = <6>;

i2c@4 |

#address-cells = <1>;
#size-cells = <0>;
reg = <4>;

rtc@54

compatible = "nxp,pcf8563";

reg = <0x51>;

}i

s15324@68 {
compatible =

reg = <0x68>;

"s15324";

}r
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4% B & XILINX.

&k B PLA—HHRYFDTFNAR V) —

= ZClE. AXIDMA, AXI Ethenet, # X8 ZC706 R—F Lo Si5324 7y 7 Y=kl —4— F
/S A I2C 12OV, Linux K 7 A4 /8— 734 2 Y U —0iEflz R L £,
AXI DMA

axi dma 0: axi-dma@40400000 ({
axistream-connected <&axi ethernet 0>;
compatible = "xlnx,axi-dma-6.03.a",

"x1lnx,axi-dma-1.00.a";

interrupt-parent <&gic>;
interrupts < 059 40 58 4 >;
reg < 0x40400000 0x10000 >;
x1lnx,dlytmr-resolution <0x7d>;
x1lnx,enable-multi-channel <0x0>;
x1lnx, family = "zynqg";

x1lnx,generic <0x0>;
x1nx,include-mm2s <0x1>;
x1nx,include-mm2s-dre <0x1>;
x1nx,include-mm2s-sf = <0x1>;
x1lnx,include-s2mm <0x1>;

x1nx, include-s2mm-dre <0x1>;
x1nx, include-s2mm-sf <0x1>;
x1lnx,include-sg <0x1>;

xlnx, instance "axi dma 0";
x1lnx,mm2s-burst-size <0x100>;
x1nx, num-mm2s-channels <0x1>;
x1nx, num-s2mm-channels <0x1>;
x1lnx,prmry-is-aclk-async <0x1>;
x1nx, s2mm-burst-size <0x100>;
x1nx, sg-include-desc-queue <0x1>;
x1nx, sg-include-stscntrl-strm <0x1>;
x1lnx, sg-length-width <Oxe>;
x1lnx, sg-use-stsapp-length <0x1>;

AXI Ethernet

axi ethernet 0: axi-ethernet@40440000 {
axistream-connected <&axi dma_ 0>;
clock-frequency <76923080>;

compatible = "xlnx,axi-ethernet-3.01.a",
"x1lnx,axi-ethernet-1.00.a";

device type = "network";

interrupt-parent = <&gic>;

interrupts = < 0 57 4 >;

local-mac-address = [ 00 Oa 35 01 02 03 1:

phy-handle = <&phyl>;

reg = < 0x40440000 0x40000 >;

x1lnx,avb = <0x0>;

x1lnx,halfdup = <0x0>;

x1lnx,include-io = <0x0>;

x1lnx,mcast-extend = <0x0>;

x1lnx,phy-type = <5>;

x1lnx,phyaddr = <0x3>;

x1lnx, rxcsum = <0x0>;

x1lnx, rxmem = <0x8000>;

x1lnx, temac-type = <5>;

xlnx, rxvlan-strp = <0x0>;

x1lnx, rxvlan-tag = <0x0>;

x1lnx, rxvlan-tran = <0x0>;

x1lnx,stats = <0x1>;
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4% C & XILINX.

xlnx, txcsum = <0x0>;
x1lnx, txmem = <0x8000>;
x1lnx, txvlan-strp = <0x0>;
x1lnx,txvlan-tag = <0x0>;
x1lnx, txvlan-tran = <0x0>;
x1lnx,type = <0x1>;
mdio {
#address-cells = <1>;
fsize-cells = <0>;
phyl: phy@3 {
compatible = "marvell,88ellll";
device type = "ethernet-phy";
reg = <3>;

Si5324 A 12C
i2c@4 |
#address-cells = <1>;
#size-cells = <0>;
reg = <4>;
rtc@54
compatible = "nxp,pcf8563";
reg = <0x51>;
}i
s$15324@68 {
compatible = "si5324";
reg = <0x68>;
}i
}i
ft#x C PL 4 —4%%v k® Linux T/81 R K5 (/83—
Z 2T, PLA—% %y h® Linux K 7 A= {Z2OW T L £,
MEE

(insmod Y —/VEEHL T) T ANR—R N —FVITFHFAIND & ROBEFS = MY B 0 £,

static int  init axienet init(void)
{
platform driver register(&axienet of driver);

}
ZOBBIE. ROBBAEREL £7,
static int  devinit axienet of probe(struct platform device *op)
o7 u—T7BEBNEBEOILBEE TH Y . IROF X7 2 FITL £,
o A—Hxy b FTIAN—HE alloc_etherdev() Z{EkT 5.
s A—YXy b FIANN—MEE LY FT v T T D,
o WYHETNARVLYRAZ TRULREME, I—3/ 7KL 22/ of iomap() IZ~v v B 75,

© THRAZEENO R TAN— arT4Fab—vary FanTgemHHl, ZRICHESTRZ
AN=TI 7%y b+5, WEINDIT 0T L1 FROLFBY TT,

e TXCSO :xIlnx, txcsum
e RXCSO:xInx, rxcsum
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& XILINX.

1 C
« RX A%V :xInx, rxmem
* MAC # 1~ : xInx, temac-type
* PHY # 17 :xlnx, phy-type
« DMA /—F :axistrea-connected
* MAC 7 K ¥ & : local-mac-address

e DIIMA LU R& 7R RAZEM (W) %, 1—3v 7 KL A% of iomap() I~y 735,

+ TXIRQ B LU RXIRQ $% 57 5,

+ MAC7T7 KL AZHRETSH,

« MDIO %ty hT w792,

s FRIVyIEEYNTYITE,

MAC K34 /1N—2Tv 9

MAC K 7 A R—F, HiBLD A2 —7 2 A AHDORDNY RV EFFR—FLET,

s Open: ZHUEIR FTANR— F—F v L—F o TF, ZOL—F %, PHY 2L T ISR ZEV
YT, BIDIAAB L ISR OREE A X —T NMIZLET, £/2, AXIDMA =27 % U &> b L,
AXI DMA =27 Oy 77—k T+ &2t L £, B2, Ry bV —7 S X —T =z (R
Fa—&, A=V 7 N—F MO PHY # A ~—%BllsL 7,

¢ Stop: ZHUFIR T A= XMy N—F L TE, ZONL—FF PHY #F1 L TE VAL
FZ—%ZHIBRL., B0ALEENCL £9, AXI DMA (RX BLOTX) 2L, b+ Z ik
LET, EHWE. DMA X A7 Ly b &L, Xy NT—27 A X =T 2 AR Fa—%F1LL
TPHY # A ~—%HIRL 7,

o Start xmit: ZOA—F T LENHERBIS L. N7y FOREEBBL 3, F72. DMA 5k
ORIRIZE Y . OFIHAREZRFEE 20 ML TRk +0 7 4 — VR IEE 52, X7y hDk
BERBL ET, Fo, #E CSO DRTEEZBEICAN, TN TEERLRFO2—Y— 77
Vor—ay 74—NVRIZEEZS52F7,

e Change mtu: 207 v 7ix, MTU O A XZ@HICEE T LIRS NET, F2, Vv
R I7LV =20 R—MERAINET,

* Set mac address: ZOR¥IT, A1 —¥ Xy F aTOMACT LV RAZERL £7,

PHY 24 <—

ZDOR T AN— T —%7 7 F ¥, 1000BASE-X PHY D& ERIZ phylib T3/ ¥ A ~— X—2ZAD

PHY R—V o7& EHLET, PHY A ~—IE. 1 Ty 7 BEIANAVFAVEZERBTLVAT L X A

~—7T7, PHY # A ~—® > KV poll gmii i&, kD 2 2O BHMIESLL EF,

o A—%xy s MAC O _EHHE L PHY REDFRMZHMERT 2,

o VY IDOREICESTY AT LAEHHT S,

ZONV—F L PHY VYV RFIZT 7 EALCZEE ) VOBIED AT — X A5 BSELET, V7

TR T DL, b A V=T oA A %FILLET, Vo 7AFAShD L, f0F—T =

AALREL E7,

BlYAAY—ER L—F 2

Z®O Linux K7 A= &, RO 2 2OEIV ALY —E R L—F 2 (ISR) 2 THET,

« ZEISR: Z® ISR IX. AXIDMA ZfEHIVAHBZWIRL £7, RX A7 —F 2A&MRL T, £
2 OK OHEITZAEFR T H ML | ROWBDT=DIZA v F—T = A AL £,
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SERH

& XILINX

%15 ISR : Z® ISR 1%, AXI DMA #EEIVIAAZNE L F9, TX AT —F A% F=v 7 LT,
F OK OEEITEETRR+2 27V 7L, CPUNRNY 7 7 —OFTAHEEZIY EE 5 X 5 Ik
THRy Ty —%T vy LET, HEIC, EEEZHBHTELILOICA VI —T oA A Fa—%k
Tx—20T7 v 7T LET,

T — AT —XZZADHEA, ISRiZ. DMA BX A=V Xy b =22Vt b TDLIICF AT
Ly b 22— 7L, T RNTORELRFEZEDRFE2EREL 7,

SsEEH SOXETE, KOBEGREHEHL TN ET,

N RN

Si5324 5 —#% v — . www.silabs.com/Support%20Documents/TechnicalDocs/Si5324.pdf
[Zynq 7000 All Programmable SoC 77 =#/ V7 7L A === 7 /L] (UG585)
[LogiCORE IP Ethernet 1000BASE-X PCS/PMA 721 SGMII v11.5] (PG047)
[LogiCORE IP AXI DMA v6.03a] (PG021)

[LogiCORE IP AXI Ethernet v3.01al (DS759)

Netperf, www.netperf.org

[Zyng-7000 AP SoC XC7Z045 All Programmable SoC Fl ZC706 FEfliA— K =—4— H A K]
(UGY54)

[7 2V —X FPGA GTX/GTH bt 7> ¥ —_— 2—%— H A K [ (UG476)

WETEFE KOEIT. —OTEOUTBEL T L £

B N—3y RFS

2013444 9 H 1.0 HIR
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Notice of The information disclosed to you hereunder (the “Materials™) is provided solely for the selection and use

Disclaimer of Xilinx products. To the maximum extent permitted by applicable law: (1) Materials are made available
"AS IS" and with all faults, Xilinx hereby DISCLAIMS ALL WARRANTIES AND CONDITIONS,
EXPRESS, IMPLIED, OR STATUTORY, INCLUDING BUT NOT LIMITED TO WARRANTIES OF
MERCHANTABILITY, NON-INFRINGEMENT, OR FITNESS FOR ANY PARTICULAR PURPOSE;
and (2) Xilinx shall not be liable (whether in contract or tort, including negligence, or under any other
theory of liability) for any loss or damage of any kind or nature related to, arising under, or in connection
with, the Materials (including your use of the Materials), including for any direct, indirect, special,
incidental, or consequential loss or damage (including loss of data, profits, goodwill, or any type of loss
or damage suffered as a result of any action brought by a third party) even if such damage or loss was
reasonably foreseeable or Xilinx had been advised of the possibility of the same. Xilinx assumes no
obligation to correct any errors contained in the Materials or to notify you of updates to the Materials or
to product specifications. You may not reproduce, modify, distribute, or publicly display the Materials
without prior written consent. Certain products are subject to the terms and conditions of the Limited
Warranties which can be viewed at http://www.xilinx.com/warranty.htm; IP cores may be subject to
warranty and support terms contained in a license issued to you by Xilinx. Xilinx products are not
designed or intended to be fail-safe or for use in any application requiring fail-safe performance; you
assume sole risk and liability for use of Xilinx products in Critical Applications:
http://www.xilinx.com/warranty.htm#critapps.

AEEHITERR (v1.0) ZFIER L 726 0T, WRICHEN AU 258 1ITF 02 EL L 9,
BEHZ L » TIIEGFE DO THIUIHIL L TW W O0ndH 0 £9,
AAGERUIZEZEM E L T L, BB RICHOE L T, S TRIEEREZ ZSR LTSN,

ZOBRHIET 27 4 —F Ry 7 BIWNY 7 EOREIC & LT,

jpn_trans feedback@xilinx.com F TRHLELZE N, W EELETBRESHICRRAITHHIGS
HTCWEEET, BB, ZOA—L TR A~OBHWELTIEIZTMTTEY FHA, HHNLTD
TTHELITEE N,
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