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X-Ref Target - Figure 1
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Ⰼ椕䨾剣䋑㖞㼆㙹㚖緸ㄤ呍䗱緸涸䌄㺈宠鿪㖈䭯絯㟞䊺馄馊䔲➚䪮助涸佅䭯腊⸂կ鵯猫㼆刿넞佪ծ
刿兜⿺雦皾涸宠䊺絑馄ⴀ✫ CPU ㄤ GPU 䪮助䨾腊⟱⿺涸宐䎂կ
鵯猫䌄㺈宠胜た涸䲀⸓⸂⺫䭍鸑欽緸絞♳錠곸崨剪⸉涸旘挽䚍㟞ծ嶊餩罏兜麑ꅷ欽㣐ꆀꥥ傞㖈絁涸
⚡➃暟翫緸霃㢊⟄⿺✻剪⸉涸䭯絯〄㾝կ姼㢪ꥥ满 5G 涸䲀ⴀ嫦〵鵶䱹霃㢊涸畮挿䌄㺈곫雦㼜㟞⸈
♧⚡侨ꆀ紩䎇⚂鵶䱹霃㢊涸侨ꆀ곫雦㼜㟞荛湡㖈欽涸偽絁霃㢊侨ꆀ涸涰⦔կ鵯猫獴⸓䌄㺈涸㣐錞垷
㟞銳宠㖈瑟ꢂ䲿⼮剣ꣳ涸䲿♴儑衼㟞⸈㔐玐緸ծ㙹㚖緸ㄤ呍䗱緸涸㺂ꆀկ
㕃 1 儑爙✫歋 5G 䲀⸓涸緸絞呍䗱㛇炄霃倶䫏餴곫崵կ

㥵➚涸❜䰃卹匬鸑䌢〳㖈⽀⚡ 1RU 劼盲ⰻ㹊梡 12.8Tb/s 涸㺂ꆀ鵯銳⢪欽 32x400G OSFP 䧴 QSFP-DD 

匣畮〡կ湱ず㽯㼄♴倝♧➿❜䰃㺂ꆀ곫雦㼜㟞荛 25.6Tb/sկ⚹✫雮䊺絑䭆䮥♶㜕涸匣佅䭯刿㣐
㺂ꆀ㽠銳⟄湱ず涸 OSFP ㄤ QSFP-DD 㽯㼄㹊梡嫦垷㗌 800Gb/s 涸䪬鲿腊⸂կ歋✵⯕㷖垷㗌涸歏孞⣩
〳佅䭯 8 勵⚮遤Ꝇ騟㔔姼倝♧➿⯕㷖垷㗌涸嫦勵⚮遤Ꝇ騟㼜荛㼱銳㹊梡 100Gb/s 涸䪬鲿腊⸂鵯
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〄梠㞯⚥鵯㽠⠔❡欰곸籖⟄偽岁䱹「涸곸妃刿䰃炽⟝涸굥ꤗկ姼㢪侨䰘⚥䗱ㄤ ML 䎾欽䪬䬐满㢴
猫碫㘗涸䊨⡲餏鲿կ㔔姼㼜湱ず涸⸈鸟㐼炽⟝欽✵侨䰘⚥䗱ㄤ ML 䎾欽⚥涸㢴⯋⻊䊨⡲餏鲿⸷㖈䗳遤
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Versal Premium ACAP

X-Ref Target - Figure 2
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7nm Versal Premium ACAP 僽♧妴넞䏞꧋䧭涸鲱炽⟝䎂〵⟄ Versal AI Core ㄤ Versal Prime 禹䲿⣘涸
卹匬⯋稇⚹㛇炄匬䒊罜䧭⺫䭍倝♧➿抳崞䎾」涸炽⟝〳綘玐鹤鳓ծ兰腊䒸乾 (DSP)ծ叻ꆀ䒸乾 (Arm® 

CPU ㄤ RPU)ծ晙♳〳綘玐緸絞 (NoC)ծ㢪鿈㶸⪰㐼䱽ⵖ㐼⟄⿺㢴猫碫㘗涸㢪霃䱹〡♸ I/OկVersal Premium 

禹涸杝ⵌ⛓㢅⺫䭍 112Gb/s PAM4 佐〄㐼ծ넞〳ꬑ⟄㣖緸ㄤ Interlaken 鵶䱹ծ넞鸟⸈㺙 (HSC) 䒸乾ծⰻ
縨 DMA ⚂佅䭯 CCIX ㄤ CXL 涸 PCIe® Gen5 瘝꧋䧭㗌կ錛㕃 2կ
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Versal Premium 禹涸⚺銳⠏⧩錛邍 1կ

Versal Premium ACAP 涸杝剣暵䚍
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Versal ACAP 涸 GTM 佐〄㐼➢ 16nm Virtex® UltraScale+™ FPGA 涸 PAM4 佐〄㐼〄㾝罜勻湡叻僽䲿넞
絁騟鸟桧鴪ⵌ♴♧蒜挿涸 112Gb/sկ〄鷐㐼⚹ 4 䬄㣢끮⸓㐼1 ⚡⚺끮⸓㐼ծ1 ⚡곫⸈ꅾ䬄㣢ծ2 ⚡た
⸈ꅾ䬄㣢կ䱹佐㐼僽♧猫㛇✵ ADC 涸霃雦⽰㖈鸑鵂垷䬾 AGC ㄤ CTLE 媯た㼆侨䰘鵳遤ꅷ呋䱹满鸑
鵂꧋䧭涸 DSP 䒸乾㸤䧭㖲邂涸Ⱖ⡮鿈ⴔկ霪 DSP 䒸乾䊺絑鵂⚁꡶佖鵳䲿⣘ 1 ⚡Ɀ瘻껩㖲邂 (DFE ) 䬄
㣢ㄤ 31 ⚡껩㖲邂 ( FFE) 䬄㣢կ㖈♧➿ GTM 佐〄㐼涸䬄㣢㛇炄♳㟞⸈䬄㣢剣⸔✵⯘剪絈䗎涸鸑麤緃
ꤴ鵯猫緃ꤴ剣〳腊㖈鵯呋涸넞鸟桧♴䰀㗁侨䰘կ㖈⢪欽 PAM4 ⟄剒넞鸟桧⠛鷻⥌〿涸ず傞GTM 佐〄
㐼⛲腊⢪欽 NRZ ⟄⼱鸟桧⠛鷻⥌〿կ♸ⰻ鿈ⴔ곸㐼絕ざ⢪欽GTM 佐〄㐼腊㢿佅䭯 10G 涸 NRZ 鸟桧ծ
25G 涸 NRZ ㄤ PAM4 鸟桧ծ50G 涸 NRZ ㄤ PAM4 鸟桧⟄⿺ 112G 涸 PAM4 鸟桧կ
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GTYP 佐〄㐼 (32.75G NRZ) 

X-Ref Target - Figure 3

㕃 3GTM 佐〄㐼 (112G PAM4 SerDes) ⾲椚㕃
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姼㢪Versal Premium ACAP 鵮⺫ゎ➢ 16nm Virtex UltraScale+ GTY 佐〄㐼〄㾝罜勻涸 GTYP 佐〄㐼 

(32.75G NRZ)կVersal 䎂〵涸 GTYP 佐〄㐼佅䭯 PCIe Gen5 䎇䊺絑鸑鵂靈霚〳忘駈銳宠⚚蕘涸 PCIe 

Gen5 歏孞錞呔կ♸姼ず傞鵮腊㢿佅䭯鹫100猫Ⱖ➭⼸雳կ鵯呋♧勻ず呋涸 GTYP 佐〄㐼傁腊欽✵⟄ 256Gb/s 

鸟桧䲀鷐侨䰘涸 Gen5x8 IC⛲腊欽✵⢪欽Ⰼ鿈 15 ⚡ DFE 䬄㣢涸 25G-LR ⟄㣖緸鵶䱹鵮腊欽✵鵘遤㖈 

1.5Gb/s 鸟桧♴涸 SATA Gen1 鵶䱹կ嫦⚡ GTYP 佐〄㐼剣 5 ⚡ PLL嫦⚡ PLL 剣 1 ⚡ⴔ侨 N 껩ⴔ곸㐼կ
㸐腊雮鵯❈㸤Ⰼ♶ず涸⼸雳鿪⢪欽湱ず涸罌傞ꛦկ
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넞䏞꧋䧭ծ〳綘玐ծ抳崞鵶䱹 - 600G ⟄㣖緸ծPCIe Gen5 ㄤ 
600G Interlaken

600Gb/s 鸑麤⻊㢴鸟桧꧋䧭⟄㣖緸㶩禹絡

X-Ref Target - Figure 4

㕃 4 GTYP 佐〄㐼 (32.75G NRZ) ⾲椚㕃
WP519_04_022520

Channel0

Channel1HSCLK0REFCLKⴔꂁ

TX0LCPLL

RPLL

RX0

RX1

TX1

Channel2

Channel3HSCLK1

TX2LCPLL

RPLL

RX2

RX3

TX3

IBUFDS_GTYE5
OBUFDS_GTYE5

GTREFCLK0

IBUFDS_GTYE5
OBUFDS_GTYE5

GTREFCLK1

WP519 (v1.0) 2020 䎃 3 剢 10 傈

Versal Premium ACAP ꧋䧭✫鸑⥌ծ侨䰘⚥䗱ծ崵霚崵ꆀ䎾欽䨾涸剒Ⱒꝶ鵶䱹暵䚍կ꧋䧭鵶䱹暵䚍⺫䭍 

600Gb/s ⟄㣖緸 MAC ㄤ PCSծ䌄剣 FEC 涸 600G Interlakenծ㢴鸟桧 100Gb/s ⟄㣖緸 MAC ㄤ PCS ⟄⿺ 

PCIe Gen5կ鵯❈꧋䧭鵶䱹暵䚍㖈 Versal Premium 禹⚥腊㢿⟄㢴猫嫱⢾鵳遤絆ざկ紵Ⰶ炽⻊鵶䱹炽呍腊
㢿㣐䌴佖㊤㹊梡叻ⲥ⻊䱹〡䨾涸鹤鳓卹匬ㄤ⸆署կ鵯呋欽䨪㽠腊㢿㖈㽯㼄刿㼭ծ⸆署刿⡛涸㐼⟝⚥㹊
梡넞䌄㺈鵶䱹կ
꧋䧭鵶䱹炽呍腊㢿ꛏ㼆㢴猫ꂁ縨鵳遤綘玐➢罜鷓䎾㢴猫䎾欽կ鵯❈炽呍䭆剣礵絈磜䏞涸抳崞䚍腊㢿
絗鵂⟄㣖緸㢅椚㐼ㄤ Interlaken 㢅椚㐼ⰻ涸㶩垷㗌կ欽䨪〳⟄㖈炽呍ⰻ涸ぐ挿♳䳃Ⰶ荈䊹涸➿瀦կ

⚹✫佅䭯剒倝涸叻ⲥ⻊䱹〡♸倝Ⱓ涸넞鸟翫緸䱹〡Versal Premium ACAP 涸嫦⚡꧋䧭 600G ⟄㣖緸 

MAC/PCS 㶩禹絡 (DCMAC) 〳䲿⣘넞鴪 600G 涸鸑麤⻊⟄㣖緸䌄㺈⚂霪䌄㺈鸑鵂ꂁ縨〳鵘遤㖈㥵♴䨾爙
涸ぐ猫鸟桧♴կDCMAC 㹊梡✫傞ꢂ晙 MAC 㗌霪㗌〳佅䭯㢴鴪 40 ⚡侨䰘㢅椚♸侨䰘絡雦鸑麤կ姼㢪
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DCMAC 僽♧猫⸆腊䔂㣐涸꧋䧭㗌䲿⣘♴Ⱒꝶ暵䚍
• 㢴ꅾꂁ縨

o 1 x 400GE

o 3 x 200GE

o 6 x 100GE

• 傞ꢂ晙 600GE MAC 㗌
o 佅䭯 40 ⚡侨䰘㢅椚♸侨䰘絡雦鸑麤

• ꧋䧭 FEC

o 〳鷥꧋䧭 RS-FEC (KP4/KR4)

o ぢ OTN 涸 FlexO FEC

o 〳鷥“紱 FEC”垷䒭
• ⟄ Shim 騟䖈佅䭯 FlexE㹊梡劢勻Ⱟ㺂
• IEEE Std 1588 傞ꢂ䨣❇紵猲紩礵䏞

X-Ref Target - Figure 5

㕃 5 DCMAC - 600G 鸑麤⻊㢴鸟桧⟄㣖緸꧋䧭㶩禹絡⾲椚㕃
WP519_05_022520

FlexE Shim /
NG OTN 僥㼘

FlexE Shim /
NG OTN 僥㼘 FlexO 垷䒭

GT 䱹〡

66B ➿瀦

66B ➿瀦 514 ⡙➿瀦㶶 FEC 倾騟垷䒭

MAC 㢅椚넞鴪
600G

400G PCS
200G PCS
200G PCS
200G PCS
100G PCS
100G PCS
100G PCS
100G PCS
100G PCS
100G PCS

FE
C

 (K
P4

/K
R

4)

鸑麤
㼆룅禹絡䱹〡

– 㢴鸑麤
– 40 鸑麤 MAC
– 勻荈 PCS & FlexE 
Shim 涸 RX  侨䰘

WP519 (v1.0) 2020 䎃 3 剢 10 傈

霪垷㗌⛲〳㹊梡 KP4 ㄤ KR4 ぢ索ꝡ (FEC) 㗌腊㢿㼆⠛鳕鵂玐⚥〄欰涸ꝡ霴鵳遤鵴玐索ꝡկ♸姼ず傞
鵮〳佅䭯 FlexE v2.0 叻ⲥ䎇䲿⣘❇紵猲紩礵䏞涸傞ꢂ䨣կ錛㕃 5կ
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꧋䧭 600Gb/s Interlaken 넞鸟蓿晙ꢂ䱹〡

♴僽Ⱖ暵䚍䚪絕կ
• 佐〄㐼䭆剣넞鴪 600G 涸鸑麤⻊䌄㺈ㄤ荈鷓䎾鸟桧⺫䭍 

o 12 x 56.42G

o 24 x 28.21G

o 24 x 12.5G

o Ⱖ➭鸟桧♸㺈䏞〳綘玐
• 抳崞涸 AXI-S 欽䨪䱹〡2048b 荛 512b 侨䰘㺈䏞〳ꂁ縨
• 〳鷥꧋䧭 RS-FEC 

o 100G/50G RS-FEC (KP4)

o “紱 FEC”垷䒭
• 䨾剣ꂁ縨♴涸鸑麤⨢欽

X-Ref Target - Figure 6

㕃 6ꂁ㢊 FEC 涸꧋䧭 600G Interlaken ⾲椚㕃
WP519_06_022520

ILKN

넞鴪 600G ⼸雳鹤鳓 鸑麤盗椚 KP4 FEC
SerDes䱹〡AXI-S

㹐䨪鹤鳓

WP519 (v1.0) 2020 䎃 3 剢 10 傈

⚹✫佅䭯 FPGAծACAPծASIC ㄤ ASSP ꢂ剒⯓鵳涸넞鸟侨䰘⠛鳕Versal Premium 㐼⟝꧋䧭✫㢴⚡ 

600Gb/s Interlaken 䱹〡կ鵯❈ IP 炽呍⢪欽ⰻ縨崨䱽ⵖ⚹鸑麤⻊䱹〡䲿⣘佅䭯կVersal Premium 䎂〵涸 

GTM (112G PAM4) ㄤ GTYP (32.75G NRZ) 佐〄㐼〳佅䭯 PCB 㽻ծ胜匣㽻ㄤ絁綈 PHY 㽻կ錛㕃 6կ
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ꂁ㢊 PCIe Gen5 涸꧋䧭㗌

1. 鸑鵂鲱炽 IP 絆ざ㹊梡 CXLկ

WP519 (v1.0) 2020 䎃 3 剢 10 傈

Versal Premium ACAP ⰻ縨⚙猫欽✵ PCIe 涸꧋䧭㗌
•   ꂁ㢊 Compute Express Link (CXL) 涸 PCIe Gen5 (PL PCIE5)(1)

•   ⰻ縨 DMA ⚂佅䭯 CCIX 涸 PCIe Gen5 (CPM5)

㼜鵯❈꧋䧭㗌♸Ⰼ倝涸 GTYP 佐〄㐼絕ざ⢪欽腊㢿佅䭯 2.5GT/s 嫦鸑麤 (Gen1)ծ5GT/s 嫦鸑麤 (Gen2)ծ
8GT/s 嫦鸑麤 (Gen3)ծ16GT/s 嫦鸑麤 (Gen4) 湬荛 32GT/s 嫦鸑麤䌢獦⚹Gen5㢴猫鸟桧կ
CPM5 㗌ⰻ縨⚙⚡ꛏ㼆 PCIe 霃雦涸䱽ⵖ㐼㶩㗌嫦⚡㶩㗌꧋䧭♧⚡㛇✵ꢭ涸湬䱹㶸⪰㐼霄 (QDMA) 

䱽ⵖ㐼կ嫦⚡䱽ⵖ㐼鿪腊杝用㹁ⵖ䎇⚂腊㢿湬䱹鵶䱹ⵌ NoC ㄤ荈鷓䎾炽⟝涸〳綘玐鹤鳓卹匬կ姼㢪
CPM5 鵮䲿⣘〳佅䭯⸈鸟㐼綕㶸♧荝䚍✽翫 (CCIX) 霃雦涸㶩㗌կ嫦⚡㶩㗌♸Ⱘ㢊 CCIX 腊⸂涸㢅椚㐼ꂁざ
⢪欽腊䌐⸔雦皾⸈鸟䎾欽㹊梡綕㶸♧荝䚍⸈鸟կCPM5 㗌〳霄 16 ⚡ GTYP 佐〄㐼կ
CPM5 〳佅䭯涸剒㣐Ꝇ騟㺈䏞ꂁ縨僽 2*Gen5x8 䧴 Gen4x16կ鵯❈Ꝇ騟腊♸痗ざ PCI Express 㛇劥錞薴⟣
⡦⥝雧晜涸霃㢊鵳遤✽乼⡲կ㖈⛓卹匬㼆畮挿ㄤ呏畮〡佅䭯涸㛇炄⛓♳Versal 卹匬㖈 CPM ⚥倝㟞㼆
❜䰃䎾欽ㄤ咕䱹䎾欽涸佅䭯կCPM5 ⾲椚㕃錛㕃 7կ
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X-Ref Target - Figure 7

㕃 7ⰻ縨 DMA ⚂佅䭯 CCIX 涸 CPM5 PCIe ⾲椚㕃
WP519_07_030420

QDMA & RP

暟椚
㽻佐〄
㐼

佐〄
㐼

AXI4

Ꝇ騟
㽻 PC

Ie 㽻
C

C
IX 㽻

QDMA & RP

暟椚
㽻

Ꝇ騟
㽻 C

C
IX 㽻

PC
Ie 㽻

NoC

AXI4

AXI-Stream

CHI

AXI-Stream

NoC

AXI4

䌄剣港ゑ鵂応㐼涸綕㶸♧荝䚍

CCIXⵌ
CHI 咕
CCIXⵌ
CHI 咕

L2綕㶸꧋纈

L2綕㶸꧋纈
CHI

PLCPM5 • 傞ꛦ
• 㢕⡙
• 靈霚

PCIe / CCIX 1

PCIe / CCIX 0

NoC

WP519 (v1.0) 2020 䎃 3 剢 10 傈

PL PCIE5 僽㼆鿈縭㖈 Versal AI Core ACAP ㄤ Versal Prime ACAP ⰻ涸 PL PCIE4 涸䔂⻊鵳罜䲿⣘⼸雳⼮
紩晜劥կ♸ CPM5 碫⡃PL PCIE5 㗌⛲銳ꂁざ GTYP 佐〄㐼⢪欽〳佅䭯ぐ猫侨䰘鸟桧կPL PCIE5 〳佅
䭯涸剒㣐Ꝇ騟㺈䏞ꂁ縨⺫䭍 Gen5x4ծGen4x8 ㄤ Gen3x16կ鵯❈Ꝇ騟腊♸痗ざ PCI Express 㛇劥錞薴⟣⡦
⥝雧晜涸霃㢊鵳遤✽乼⡲կ㖈⛓卹匬㼆畮挿ㄤ呏畮〡佅䭯涸㛇炄⛓♳Versal 卹匬㖈 CPM ⚥倝㟞㼆❜
䰃䎾欽ㄤ咕䱹䎾欽涸佅䭯կPL PCIE5 ⾲椚㕃錛㕃 8կ
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넞鸟⸈㺙 (HSC) 䒸乾

X-Ref Target - Figure 8

㕃 8PL PCIE5 ⾲椚㕃
WP519_08_030420

暟椚
㽻

佐〄
㐼

Ꝇ騟
㽻 PC

Ie 㽻
C

C
IX 㽻

AXI-Stream

暟椚㽻䱹〡
ꂁ縨䱹〡
UltraRAM 䱹〡

PL

PCIe

• 傞ꛦ
• 㢕⡙
• 靈霚

PL PCIE5

X-Ref Target - Figure 9

㕃 9꧋䧭 400G 넞鸟⸈㺙䒸乾
WP519_09_030420

䱽ⵖծ絡雦ㄤ KAT

AES-GCM-256/128⸈㺙䫣㣢㢅椚♸ 
SA 叅䪪邍

䫣㣢㢅椚♸ 
SA 叅䪪邍侨䰘⺫㢅椚

侨䰘⺫㢅椚

AES-GCM-256/128鍒㺙

HSC ꧋䧭㗌

AXI-StreamAXI-Stream

WP519 (v1.0) 2020 䎃 3 剢 10 傈

Versal Premium ACAP ⚥涸嫦⚡넞鸟⸈㺙 (HSC) 䒸乾㖲ꅷ欽 AES- GCM-256/128 䒸乾〳㖈㢴鴪 40 勵鸑
麤♳䲿⣘넞鴪 400Gb/s 涸䪠ꆀ⸈㺙腊⸂䎇佅䭯鵯 40 勵鸑麤♸ 600G ⟄㣖緸㶩禹絡鵳遤鵶䱹կ姼㢪鵮
腊䲿⣘㢴鴪 4 ⚡ HSC 䒸乾㹊梡剒넞 1.6Tb/s 涸絁騟鸟桧⸈㺙կ
嫦⚡ HSC 炽呍〳ず傞佅䭯 MACsec ㄤ IPSec䌄㺈〳ⴢⴔ⚹ 1x400Gծ2x200G 䧴 4x100G 鸑麤嫦 100G 

〳䲿⣘㢴鴪 128 ⚡㸝ⰌⰢ翫 (SA)կ鸑鵂荈鷓䎾炽⟝⚥涸鲱鹤鳓鵮腊㹊梡괄㢪涸 SAկ錛㕃 9կ
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礵鷥欽⢾
侨䰘⚥䗱翫緸3.2Tb/s 侨䰘⚥䗱✽翫䎂〵

X-Ref Target - Figure 10

㕃 103.2Tb/s 侨䰘⚥䗱✽翫⾲椚㕃
WP519_10_030520

8
••

2

䅺Ⰶ䒭䱽ⵖ♸畮〡盗椚 〳綘玐 NoC Versal Premium ACAP

100G FlexE

100G FlexE

100G FlexE

32
G

 S
er

D
es

(G
TY

) M.R.
PCS

FlexE
Shim

400G
MAC

400G 넞鸟⸈㺙䒸乾 11
2G

(G
TM

)

1
QSFP28

QSFP28

QSFP28

QSFP28

QSFP28

QSFP28

QSFP28

32X ⚺崨 100G ⯕鸑⥌

•••

⯕紦

4x 25G
劢勻⯕鸑⥌
劢勻⯕鸑⥌
劢勻⯕鸑⥌
劢勻⯕鸑⥌
劢勻⯕鸑⥌
劢勻⯕鸑⥌
劢勻⯕鸑⥌
劢勻⯕鸑⥌

8x倝Ⱓ 
400G ⯕鸑⥌
(112G PAM4)

⯕紦

4x 112G
100G FlexE

炽 IP 鲱 IP

WP519 (v1.0) 2020 䎃 3 剢 10 傈

䔲➚旘〄㟞涸䌄㺈宠剒絊⠔㼆侨䰘⚥䗱❡欰䕧ㆇ罜鵯❈侨䰘⚥䗱鸑䌢⚹㢴猫碫㘗涸欽䨪ㄤ䎾欽䲿
⣘ⰻ㺂♸剪⸉䎇㢅椚侨䰘ㄤ✲⸉կ䌄㺈♸剪⸉♶➑㖈ⴀⰆ侨䰘⚥䗱涸Ꝇ騟♳❡欰㣐䌴㟞罜⚂㖈騗㖑
㚖鵶䱹ⴔ䋒䒭侨䰘⚥䗱ぐ畀㖧涸侨䰘⚥䗱✽翫 (DCI) Ꝇ騟♳ず呋㥵姼կDCI 霃㢊䗳곢腊㢿Ⱟ㺂剪⸉㐼⣩ㄤ
⠛鳕⣩涸㢴猫⯕鸑⥌䪮助♸⼸雳ず傞鵮銳⟄㸝Ⰼծ⡛䧭劥涸䎂〵鷓䎾倝Ⱓ涸⟄⿺♶倗怵鵳〄㾝涸叻ⲥկ

Versal Premium ACAP 㹊梡涸 1RU 禹絡䧴⽀⽓㹊梡倰呩腊㢿㖈 1.6Tb/s 涸絁騟鸟桧⸈㺙⸆腊♴䲿⣘ 3.2Tb/s 

涸㺂ꆀ佅䭯ぐ碫㘗涸叻ⲥ⻊♸倝Ⱓ⼸雳⟄⿺⯕鸑⥌䪮助կ鸑鵂瑲灶䚍꧋䧭鵶䱹♸⸈㺙炽呍⽀晙 Versal 

Premium ACAP 㽠腊⨞ⵌ鵯挿կ咕䱹⚺崨 100G ⯕鸑⥌䪮助ㄤ倝Ⱓ 400G ⯕鸑⥌䪮助涸鵯♧㹊梡倰呩涸⾲
椚㕃㥵♴䨾爙կ錛㕃 10կ

㖈劥⢾⚥剪⸉㐼⣩ꅷ欽鸑鵂 4x25G NRZ 鵶䱹 QSFP28 ⯕垷㗌涸 32 鸑麤 100G FlexEկ絁騟⣩ꅷ欽鸑鵂 

4x112G PAM4 鵶䱹劢勻⯕鸑⥌䪮助곫雦⢪欽 QSFP-DD 䧴 OSFP ⯕垷㗌㢪䕎匬鸣涸 8 鸑麤 400G ⟄㣖
緸կ炽⻊⟄㣖緸㗌欽✵㖈剪⸉㐼⣩㹊梡ꂁ㢊 RS-FEC ㄤ㢴鸟桧 PCS 涸 100G FlexE䎇㖈絁騟⣩㹊梡ꂁ㢊 

KP4 FEC 涸 400GEկ1.6Tb/s 涸 AES256 絁騟鸟桧⸈㺙㖈 4x400G HSC 䒸乾⚥㹊梡կ呍 Arm Cortex®-A72 

㢅椚㐼欽✵⚹넞佪桧ծꥥ傞〳綘玐禹絡♸緸絞盗椚䲿⣘䱽ⵖㄤ畮〡盗椚⸆腊կ鵯❈暵䚍Ⰼ鿈㹊梡㖈 Versal 

Premium ACAP 涸꧋䧭炽 IP 㗌⚥傁腊㢿䲿⣘ ASIC 紩涸⽀⡙⸆署䚍腊⿶腊㢿剒㣐ꣳ䏞꣭⡛䲿⣘鵯❈⸆
腊䨾涸⸆署♸蓿晙獤կ

〥♧⚡銳鹤鳓卹匬涸暵䚍僽 FlexE Shimկ㸐腊㖈♧⚡䧴㢴⚡⟄㣖緸 PHY ♳㹊梡䱹ざծ鸑麤⻊ㄤ꣭괄鵘
遤կ⢾㥵Shim 佅䭯⽀⚡ 2x100GE 䱹〡䪬鲿杝用涸 10GEծ25GE ㄤ 50GE 鸑麤կ
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剣絁緸絞2.4Tb/s 㹐䨪畮䱹〡⽓

⦶⸔ Versal Premium ACAP 㹊梡⠛鳕㹐䨪畮⽓涸⠏⸷

ꨪ㈒ⴔ區鷓欽✵錠곸ⰻ㺂ⴔ區涸荈鷓䎾⸈鸟㐼

X-Ref Target - Figure 11

㕃 11 2.4Tb/s 㹐䨪畮䱹〡⽓⾲椚㕃
WP519_11_030420

BP

2.4T 㹐䨪畮⽓
OSFPDD

OSFPDD

OSFP28

OSFP28

OSFP28

OSFP28

400GE

400GE

100GE

100GE

100GE

100GE

ODUk僥㼘/鍒僥㼘 FIC
ASIC

SAR

ODUk
OH

ACAP 1

Interlaken

OSFPDD

OSFPDD

OSFP28

OSFP28

OSFP28

OSFP28

400GE

400GE

100GE

100GE

100GE
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ꨪ㈒⟱⚌姻⚰满㢴倰涸䮋䧶⺫䭍䰀㣟䫡 (LP)ծ⡛䧭劥涸㹊傞䎽㶸盗椚⟄⿺㥵⡦鸑鵂⚡䚍⻊䋑㖞
蠒Ꝉ㹊梡佐Ⰶ剒㣐⻊կ歋侨䰘끮⸓涸錠곸ⰻ㺂ⴔ區禹絡腊㢿剣佪㖑霋ⵆ LP 굥ꤗ䲿⣘荈⸓⻊ծ㹊傞ծ剣
⸔✵ꅷ》䲃倶涸䎽㶸峯㻋䎇䲿⣘〳⤛鵳Ꝉ㈒剒㣐⻊涸㹐䨪⡤낉㹁ⵖ腊⸂կVersal Premium ACAP 腊㢿㖈
⽀⚡䎂〵♳匬䒊錠곸ⴔ區鍒Ɀ倰呩欽✵錠곸⯋侨䰘涸霋ⵆծ䲿》ㄤⴔ碫կ錛㕃 12կ

㹐䨪畮⽓腊㢿ꥥ傞鷓䎾⸓䙖涸㹐䨪畮䱹〡宠կ⼮紩⯕垷㗌䎇ꅷ欽湱ず涸炽⟝䎂〵㽠腊ꅷ欽倝涸㹐䨪
畮⣩⯕鸑⥌叻ⲥ㥵⦶⸔ 112G PAM4 鸑麤㹊梡 800GE 䧴 400GEկ㖈 Versal Premium ACAP 涸⚁欽炽 IP 

⚥㹊梡⟄㣖緸ծFEC ㄤ Interlaken傁腊蜦䖤 ASIC 紩涸⸆桧佪桧⿶腊ꅺ佞鹤鳓卹匬餴彂欽✵僥㼘ծ䒓
ꝈծSAR ⸆腊⟄⿺䊵䒗⻊⸆腊涸㹊梡կ

㼆✵⢪欽䌢錛涸㛇✵侨䰘⺫㹐䨪畮䱹〡涸⠛鳕䎾欽勻霹Versal Premium ACAP 〳䲿⣘♧猫넞佪倰岁⽰
㼜ぐ猫㹐䨪畮侨䰘崨ꆀ♸剪⸉咕䱹䎇㼓鄳ⵌ遤⚌叻ⲥ涸 OTN 㼓鄳玐䎸⚥կ劥⢾⚥⢪欽꧋䧭涸鸑麤⻊⟄㣖
緸ծInterlaken ㄤ FECꂁざ 112G ㄤ 58G PAM4 GTM 佐〄㐼♸ 32.75G GTYP 佐〄㐼〳㖈 Versal Premium 

ACAP ⚥㹊梡 2.4Tb/s 㺂ꆀ㹐䨪畮䱹〡կ荈鷓䎾炽⟝鹤鳓卹匬欽✵㹊梡 ODUk 僥㼘ծⴔ媯ㄤⱄ鄳ꂁ (SAR) 

⸆腊⟄⿺ ODUk 䒓Ꝉ⸆腊կ錛㕃 11կ
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X-Ref Target - Figure 12

㕃 12ꨪ㈒錠곸ⰻ㺂ⴔ區⸈鸟㐼
WP519_12_030520

ⰻ縨 
DMA涸⚺劼鸑⥌

〳綘玐 NoC

〳綘
玐 N

oC

〳綘
玐 N

oC

㢪㡲玐䎸

Versal Premium ACAP

㢴鸟桧⟄㣖緸
HSC䒸乾

㸝Ⰼ緸絞鵶䱹

㼆韌唬崵錠곸鍒瀦

㕃⫸ⴔ碫
錠곸ⴔ區䎽

錠곸綫佞

雦皾ⰻ㡲

994Mb SRAM

錭蒀

123TB/s
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㖈劥欽⢾⚥Versal Premium ACAP 涸㢪㡲玐䎸ㄤ錭蒀⸆腊〳⟄⚹霃雦➃プ꧋⚥礵⸂䒓〄ꛏ㼆暵㹁錭蒀涸
䎾欽ㄤ ML 皾岁㹊梡倰呩䲿⣘⤑ⵄず傞鵮〳⟄ⵄ欽 ACAP 涸梡䧭㢪㡲鵶䱹♸㸝Ⰼ暵䚍կ錭蒀⠔⟄鲱⟝〳
綘玐雦皾ⰻ呍涸䕎䒭㖈 ACAP 涸荈鷓䎾炽⟝♸ DSP 䒸乾⚥㹊梡罜鵯❈ⰻ呍〳⟄ꥥ錠곸ⴔ區䎽䲿⣘涸⸆
腊♧饰⸈鲿կ鵯❈䎽腊㢿⸈鸟㼆韌唬崵ծ㕃⫸ⴔ碫⸆腊ㄤ錠곸綘瀦/鍒瀦/綫佞瘝呍䗱兰腊ꨪ㈒⸆腊կぐ碫
㘗 CNN 鿪腊㖈饋抳䙼涸帿䏞㷖⛴㢅椚⽀⯋ (DPU) ⚥㹊梡կ姼㢪DPU ⛲⡙✵ Versal 䎂〵涸荈鷓䎾炽⟝ⰻ
佅䭯 DPU 鵳遤䭯絯⠏⻊♸刿倝⟄騈♳ AI 곭㚖涸䘯鸟〄㾝կ剒ꅾ銳涸僽腊㢿㖈稒龇雦皾ⰻ呍涸㖑倰䲿
⣘剒㣐 1Gb 涸晙♳ SRAM䲿⣘넞鴪 123TB/s 涸㶸⪰㐼䌄㺈鵯㼆✵ CNNծRNNծMLP 瘝緸絞涸➃䊨兰
腊⸈鸟荛Ⱒꅾ銳կ姼㢪ACAP 䖎㺂僒鷓䎾㣐㼭⚹ 1 涸䪠妃➢罜嶊ꤑ✫ GPU 卹匬ㄤ㛇✵ GPU 涸卹匬䨾
暵剣涸㶸⪰㐼櫕곯♸䪠妃㣐㼭ふちꆀꣳⵖ鵳罜⚹ Resnet50 㹊梡넞鴪 13,000 䌴㕃⫸/猲涸㢅椚鸟䏞կ
Versal Premium ACAP 涸㢪㡲玐䎸〳䲿⣘䎂〵鵶䱹ㄤ⸈㺙⸆腊կ⚺劼鸑⥌僽歋 PCIe 涸꧋䧭㗌䲿⣘涸㸐
腊㢿䲿⣘ Gen5 鸟桧䎇♸꧋䧭涸 DMA 䒸乾ꂁ㼆կ緸絞鵶䱹歋⟄㣖緸㶩禹絡㢅椚〳䲿⣘넞鴪 5Tb/s 涸
鸑麤⻊䌄㺈կHSC 䒸乾欽✵⥂ꥻ♸ AES-256/128 ⸈㺙ծMACsec ㄤ IPSec 涸㸝Ⰼ鸑⥌կ䨾剣㢪㡲玐䎸♸錭
蒀⸆腊㖲〳鸑鵂〳綘玐 NoC 鵳遤✽翫կ霪✽翫腊䲿⣘넞鴪 2.2Tb/s 涸埇䨔䌄㺈կ
匬䒊㖈 Versal Premium ACAP ♳涸錠곸ⴔ區禹絡僽♧⚡珘㹁涸馄넞䚍腊荈鷓䎾䎂〵腊㢿⚹ꨪ㈒㉁䲿⣘
倰⤑ꅷ》遤⸓涸䞔䫣➢罜剒㣐ꣳ䏞㖑Ⲹ㼭䰀㣟䎇㹊梡佐Ⰶ剒㣐⻊կ
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緸絞崵霚3.2Tb/s 㺂ꆀ 800G L2-L3 緸絞崵霚㐼

X-Ref Target - Figure 13

㕃 13 3.2Tb/s 㺂ꆀ 800G L2-L3 緸絞崵霚㐼
WP519_13_030420

ⴔ區⽸鲿
Veresal Premium VP1202

䱹〡 ACAP 1
Versal Premium VP1502

• 傞ꢂ䨣
• 傞䒁
• ⚗䌅
• 넞紩絡雦
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MAC PCS
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㶸⪰㐼䱽ⵖ㐼
㢪鿈㶸⪰㐼
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䱹〡 ACAP 2
Versal Premium VP1502

MAC PCS

〳綘玐 NoC

㶸⪰㐼䱽ⵖ㐼

FEC

•••

㢪鿈㶸⪰㐼

•••

Interlaken

8x112G
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Interlaken
•••

•••

匣
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8x100G
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✻ㄤ⟱⚌侨䰘⚥䗱⢪欽㢴㹻⾊㉁䲿⣘涸剪⸉㐼ծ❜䰃劼ծ騟歋㐼ծ䎾欽⟄⿺Ⱖ➭霃㢊匬䒊➭⟌涸㛇炄霃
倶կ⚹✫烁⥂霃㢊〳㹊梡✽乼⡲䎇腊㢿姻烁㖑㼆곫劍涸崨ꆀ鵳遤㢅椚霃㢊銳㖈暵㹁涸 OSI 㽻䱹「崵
霚կ鸑䌢剣⚙⚡㽻妃涸崵霚㽻 2-3 (L2-L3) 崵霚ぢ⟄㣖緸❜䰃劼ծ咕䱹ㄤ騟歋㐼瘝霃㢊㽻 4-7  (L4-L7) 

崵霚ぢ騟歋㐼ծ錠곸剪⸉㐼ծ㯮⡤緸Ⱒㄤ抠㟖瘝霃㢊涸䎾欽紩崵霚կ赡搬 Versal Premium ACAP ꬋ
䌢鷓ざ✵䨾剣㽻涸崵霚㐼㹊梡倰呩⡎劥俒涸ꅾ挿僽 800Gb/s L2-L3 崵霚霃㢊կ
L2-L3 崵霚霃㢊銳넞䏞㹁ⵖ涸⼸雳鹤鳓勻㹊梡ꬋ叻ⲥ⸆腊㼆絛㹁⼸雳涸ぐ고暵䚍䒓㾝佦ꥻ岤Ⰶ鸑䌢
獦⚹꣖㝱ㄤⴔ區կ鵯❈崵霚㐼「ⵌ瑟ꢂㄤ⸆署涸紨勲㔔姼剣䗳銳㼜 BOM 絆⟝꧋䧭ⵌ넞腊佪涸 IC 

⚥⟄佅䭯넞䏞㹁ⵖ涸⼸雳鹤鳓կ
Versal Premium ACAP 涸荈鷓䎾炽⟝ꬋ䌢鷓欽✵㹊梡鵯猫넞䏞㹁ⵖ涸⼸雳鹤鳓㔔⚹㸐僽넞䏞〳綘玐涸
Ⱖ鹤鳓㺂ꆀ駈⟄㹊梡ꬋ䌢㣐㘗涸⼸雳鹤鳓㗌կ
㕃 13 ⡤梡僽 800G L2-L3 緸絞崵霚㐼涸⾲椚㕃կ㸐剒㢴佅䭯 4 ⚡ 800G 鸑麤〳䲿⣘ 3.2Tb/s 涸㺂ꆀկ
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Versal Premium ACAP 欽✵ L2-L3 緸絞崵霚㐼涸⠏⸷
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㖈㕃 13 ⚥䱹〡 ACAP 欽✵㹊梡 PCSծMAC ㄤ FEC ⸆腊կ嫦⚡䱹〡 ACAP 鿪腊㹊梡♧⚡ 800G 崨䧴㢴⚡
⡛鸟崨⢾㥵 8x100G 䧴 2x400Gկ㖈た畮ⴔ區⽸鲿 ACAP ⟄絁騟鸟桧㹊梡♴⸆腊
•   ⚗䌅 %

•   䖃鵥傞䒁
•   侨䰘⺫䫐⸓
•   ꢂꥬ傞ꢂ
•   䎸ꝡ霴
•   傞ꢂ䨣
䱹〡 ACAP 腊㖈⚥瘝㺙䏞涸 Versal Premim 㐼⟝♳㹊梡罜ⴔ區⽸鲿 ACAP 腊㖈剒㼭㘗涸 Versal Premium 

㐼⟝♳㹊梡կ鵯猫ⴢⴔ➿邍Ⱙ㘗涸崵霚㐼卹匬罜⚂♧❈⾊㉁腊㢿鷥䭊㖈♧⚡㣐㘗 Versal Premium ACAP 

♳㹊梡䨾剣⸆腊կ

꧋䧭 112G PAM4 腊㢿嶊ꤑ㼜匣䱹〡咕䱹ⵌ崵霚㐼ⰻ涸⚺崨鸟桧ㄤ⼸雳涸㢪鿈」鸟劼ⵖ剣傞⛲獦⡲
嫱暵㢕欽㐼鵯⠔䲀⸓⾊㉁佅䭯剒⯓鵳涸⼸雳䎇⸔Ⱖ㹊梡剒넞鸟桧կ姼㢪㸐鵮腊皍⻊歏騟匣㢕勇䚍
Ⲹ㼱㐼⟝侨ꆀ䎇꣭⡛ BOM 䧭劥կ⦶⸔ Versal Premium ACAP 剏➿」鸟劼ⵖ腊㢿㸤侮錜㻋⚮遤⥌〿滚㕃
涸䓎䒓ㄤ酕䏞䎇ぢぐ碫䫐⸓䲿⣘ⴔ區罜鵯僽㛇✵」鸟劼ⵖ涸㹊梡倰呩偽岁Ⱘ㢊涸կ
Versal Premium ACAP 涸꧋䧭 KP4 FEC 㗌〳⟄⚹ 400G+ ⼸雳 FEC 䲿⣘佅䭯㔔⚹ FEC 㹊梡㖈⚺兪晙ꅽ
䨾⟄欽䨪鹤鳓⟄⿺ⰻ縨⟄㣖緸 MAC ㄤ PCS 㗌腊㢿鸑鵂叻ⲥ䋒絁餴彂ꥥ傞霄կ䔲♸蓿晙絆㹊梡倰呩
MAC/PCS ㄤ FEC 湬䱹鵶䱹ⵌSerDes鵳遤嫱鳅傞鵯猫卹匬⡤梡ⴀ⚙㣐儑衼⠏⸷껷⯓㹁ⵖ⼸雳腊
㢿湬䱹霄 FEC偽⦶⸔蓿晙絆涸鵶䱹㔔罜腊㢿㼜霪鵶䱹ꅺ佞欽✵넞鸟 SerDes 侨䰘騟䖈Ⱖ妃⸆
署♸湱Ⱒ涸掚署侔ⴔ䋒㖈侮⚡卹匬⚥腊㢿嶊ꤑ掚挿剣ⵄ✵侮⚡㐼⟝〄䮦剒⢕䚍腊կ
ⰻ縨 DMA 涸 PCIe Gen5 ꧋䧭炽⻊㗌腊㢿㖈♶䕧ㆇ鹤鳓餴彂涸䞔ⲃ♴㹊梡넞⸆桧佪桧涸 PCIe 䱹〡
鵯呋〳⟄剒㣐ꣳ䏞㼜鹤鳓卹匬欽✵㹊梡㹁ⵖ⼸雳鹤鳓կ
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Versal Premium 禹涸⠏⸷

22 ⦔瘝佪鹤鳓㺂ꆀ
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Versal Premium ACAP ꧋䧭腊㢿㣐䌴꣭⡛䧭劥ծ㢕勇䚍䎇⸈䘯❡ㅷ♳䋑鵳玐䌐⸔㹐䨪刿剣⸂㖑瑲ⴀⰦ杝
暵涸呍䗱畊✰⸂կ
Versal Premium ACAP 㖈♸ ASIC 碫⡃涸翫緸꧋䧭㗌ⰻ侮ざ✫㢴猫Ⱒꝶ⸆腊腊㢿ꅺ佞鹤鳓餴彂欽✵㖈
荈鷓䎾炽⟝⚥⚹㹐䨪㹊梡Ⱒꝶ涸䊵䒗⻊ծ㹁ⵖ⸈鸟㐼⟄⿺鹤鳓կ鸑鵂⚹⠍㢴䎾欽剒㣐ꣳ䏞Ⲹ㼱㖈炽⟝
⚥㹊梡涸 IC 侨ꆀ鵯猫꧋䧭〳⟄儑衼Ⲹ㼭⽑匣獤ծⲸ㼱⸆署곫皾⿺絆⟝侨կ
刿ꅾ銳涸僽Versal Premium ACAP 僽♧妴곫ⵖ㐼⟝腊㢿㹊梡넞佪侨䰘獴⸓鳕Ⰶ/鳕ⴀ/㐼⟝♳⠛鳕ծ
㣐ꆀ넞鸟鸑⥌䱹〡ծ㹁ⵖ㽻紩ㄤ梡䧭涸㶸⪰㐼㶩禹絡ծ㸝Ⰼ㢅椚ծ䎾欽㢅椚ㄤ㹊傞㢅椚⟄⿺鲱⟝䱽ⵖ
䎂〵盗椚կ䨾剣鵯❈㶩禹絡鿪腊鸑鵂〳綘玐 NoC ⽸鲿ⵌ炽 IP ♳կ
Versal Premium ACAP 㣐錞垷꧋䧭✫翫緸炽 IP腊㢿㣐䌴皍⻊禹絡霃雦鍒佞卹匬䋗♸灇〄㔙ꢭ⢪Ⱖ〳
⟄Ⰼ⸂䒓〄♴♧⚡ꅾ㣐❡ㅷ⚁岤✵Ⱒꝶ皾岁ㄤ⼸雳涸霃雦罜偽㼜礵⸂ⴔ侔㖈㛇炄霃倶匬䒊♳կ⳪
⦶ Versal Premium ACAP 涸♧崨䚍腊ㄤ⽀⡙⸆署䌄㺈⿺Ⱖ㣐錞垷侨䰘⠛鳕♸㢅椚腊⸂荈鷓䎾⸈鸟㐼⚥
涸欽䨪呍䗱⸆腊㽠腊⟄剒䘯鸟䏞㹊梡㉁⚌⻊կ

湱鳅✵饋抳䙼♳♧➿넞畮 FPGA⽰ 16nm Virtex UltraScale+ 㐼⟝Versal Premium 㐼⟝⚥涸炽 IP ꧋䧭
錞垷㹊梡✫ 22 ⦔涸雦皾㺙䏞㟞կ㖈劥⢾⚥䧮⟌㼜 Virtex UltraScale+ FPGA 涸瘝佪鹤鳓餴彂♸ Versal 

Premium ACAP VP1802 涸炽⻊ IP 炽呍鵳遤✫嫱鳅銳㹊梡 600G 鸑麤⻊⟄㣖緸 MACծ100G 㢴鸟桧⟄㣖
緸 MACծ400G HSC 䒸乾⟄⿺ⰻ縨 FEC 涸 600G Interlaken㖈霃雦⚥銳⢪欽 22 ⚡ Virtex UltraScale+ 

FPGA罜 Versal Premium ACAP VP1802 㼜䨾剣鵯❈⸆腊鿪㹊梡㖈炽 IP ⚥〳⟄ず傞䲿⣘湱䔲✵ Virtex 

UltraScale+ VU13P 鵛⚙⦔涸鹤鳓㺂ꆀ儑衼꣭⡛✫⸆署宐䎂կ錛㕃 14կ
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112G PAM4 佐〄㐼⢪䌄㺈㺙䏞缺⦔ծ傞䒁Ⲹ⼱

X-Ref Target - Figure 14

㕃 14㼜 22 ⚡ Virtex UltraScale+ 넞畮 FPGA 瘝佪鹤鳓꧋䧭ⵌ⽀⚡ Versal Premium VP1802 ACAP

WP519_14_030520

VU9P

VU3P

600G ⟄㣖緸嫦炽呍瘝佪 FPGA
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DSP 抳崞䚍♸䚍腊䔂⻊

X-Ref Target - Figure 15
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䚪絕

X-Ref Target - Figure 16

㕃 16 Versal Premium ACAP (VP1802) ♸ Virtex UltraScale+ FPGA (VU13P) 涸 DSP 䚍腊嫱鳅
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