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Gowin Customized PHY IP F P 45 F B F5ThRERI /. DhREHEE .
R EMSHZ &, SAERBAH P PE T ## Gowin Customized PHY IP
PIREME A 71k . ARF MR R - S5 1 2 1.9.9.03 fRA,

1.

1.2 #5R 304

BAFRRATH S, MRS BT Re s A 25, BARUUM B E 2y

JE B E 2 AR www.gowinsemi.com.cn T UL R #R . B E DA

ARSI -

® SUG100, Gowin Z=IEHAEH 5

® DS981, GW5AT %41 FPGA /i #ds Tt

® DS1104, GW5AST %741 FPGA /= i #udE Tt

1.3 Rig. 4ER%iE

AT BRI SR AR L Gl 1 S AR R Lk 1-1 P
& 1-1 RiE. FEIE

ARG 4i0giE | 20 Epd

AFE Analog Front End AL T 3y

ATT Attenuator TEIAS

DRP Dynamic Reconfiguration Port BN AT i
FFE Feed-Forward Equalization A4

FPGA Field Programmable Gate Array b LIk Y e W
IP Intellectual Property HIR =R

PCS Physical Coding Sublayer YIERgwhL =
CDR Clock and Data Recovery N b it 2
RXEQ Receive Equalization et
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| 2.1 ik

(alay

2 I

2 ThEERIIT

2.1 #iid

Gowin Customized PHY IP 3 H /7 RiEHC & Gowin SerDes Hjfg,
%40 Line Rate. Reference Clock. Data Width. 8B10B
Encoding/Decoding. Channel Bonding #1 RX Clock Correction % .

& 2-1 Gowin Customized PHY IP #iA

Gowin Customized IP

TR 2, 2.3 BRI A

AT A

Bk Verilog (encrypted)

EEaran Verilog

TestBench Verilog

bR e i

LEE AT GowinSynthesis

IS FH 354 Gowin Software (V1.9.9 Beta-1 & DL F)
!

SR e s o AR Il B S SR R

2.2 FEFY

TR EZERCE, JuR 1Gbps~12.5Gbps
SCRHOE R IE B E R, (KA % 25Mbps
MEFZHI PR ACE, JEH 50MHz~800MHz
SCHF PLL Ak CPLL B¢ QPLL

SCREH P R AL 5 AT ik 8/10/16/20/32/40/64/80
Y ¥F 8B10B Jmfiihd The

X FF Word Alignment g

S #F Channel Bonding Zjjfié
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® 7 ## RX Clock Correction Ijfig

2.3 HiEFIA
Gowin Customized PHY IP 1%} SerDes i#41THLE, A 5 H] Fabric %
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3.1 RGHEK

3 TN EE:

3.1 AAIEE

awiﬁ
H

Gowin SerDes 3t 2 /> Quad, /> Quad &% 4 M) Lane, 3£ 8

/™ Lane #ftH A H . 5 Quad .75 2 > QPLL 1 4 4~ CPLL.

e,

QPLL "] # AT 7E Quad 1Y 4 > Lane 3Lt =, CPLL {XAJ#%FT#EH) Lane £ .
A Quad BN SER B NG ], ISR B mT UAE R

QPLL #1 CPLL 1y #1845 . SerDes #E U1K 3-1 Fion.

3-1 AGIER
GW Serdes
Quad0 Quadl
QPLLO QPLL1 QPLLO QPLL1
CPLL CPLL CPLL CPLL CPLL CPLL CPLL CPLL
Lane0 Lanel Lane2 Lane3 Lane0 Lanel Lane2 Lane3d
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3 ThRefi

&

3.2 ThREMHR

3.2 ThEEHRIR

3.2.1 RiX

3.2.2
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3-2 SerDes &% &4y

TX 8B10B

TX Driver TX P28 Manipulation Encoding

l—— TXBuffer &

{k

Fabric
TX PMA TXPCS

1

QPLL/CPLL

un K, SerDes &iZEF4rH LA 5 MR A
TX Driver: $2{L&IZIBIERLE 2 IKsh, O E AT H #3082 0 5
BB H 1O

TX P2S: 38 PCS W ARIEFAT B oy B ATHE, frH 3 TX
Driver, F£47%¥E 52 £F 8/10/16/20 bits i 5

TX Manipulation: 7E%E kK%2) TX P2S 2 #i, A F-47Hdk 47 4k
HE, i bit R . bit ERAAS . byte BUR I ThRE, ZH AT %
¥ bypass

8B10B Encoding: =¥l 8B10B 4w MifE, ZAHH A+ bypass

TX Buffer: SEBUAORBIRALWE AR IIAE, SCfF 111, 1.2, 1:4 LLBI%E
o [FINARYE EE ] B0 31 Fabric I & B 453

3-3 SerDes EEUER 4

RX RX RX - 8B10B Channel Clock N
sop Manipulatin [ WordAlign [—>| pecoding > Bonding ™| Comection [—*| RX Buffer »> i

RRRRRRRRRR

tn L&, SerDes U7 HHEAR 9 AMEBRL A

RXEQ: $licfiohte, *HAKE 5 MO (T (AL EL, Jy CDR fibk
AR s (1

CDR: I ep Stk R Ihfe, R MEICEE RO B, JFx 5 Sl oo B

S2P: JEBC TR O ITRAR, Fth B PCS M, AT
¥r 8/10/16/20 bits 17 %

RX Manipulation: 7E¥Ei# N\ PCS ZJ5, A A 34T 8 #E4T 4038, 7]
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3 ThRefi

&

3.3 It

n bit AR« bit SHRAL A . byte U I ThEE, 128 iEH
bypass-

® Word Align: X H a4 SR #7183, SEHUN 55 K B ThRE, R
AJ 1 bypass

® 38B10B Decoding: SEILGH ISR 21T 8B10B RIS 1 Dhfe, 1B n]
1% $ bypass

® Channel Bonding: SEHLXS £ 18 iE U B A7 X SR DhRE, iZAHAT
1% $ bypass

® Clock Correction: i B sl b S Lo By, SEIO U8 o i i
HieIige, 2Bk bypass

® RXBuffer: SEIWCHAR G % H 0 DhRe, SCRF 11, 1:20 1:4 Wil
e, AR 4 AT B A e HY 21 Fabric I g A5

3.3 Bt§h
3.3.1 & iEATHh
KIERT B CPLL/QPLL A=, H P {ERC B S mERy, 7% E00E RKiE
WE PR, AP PLL (CPLL/QPLL) FiZZ iR AR . #R 4
PLERCE, IPACE SerDes PLL A= il il 8h, FTFEHRMIRIE. RN,
SerDes 2 R¥E I AL &, Bk 2h 040, % 2 Fabric, {FA Fabric &
BB . % 3] Fabric B9 BB R E AT -
® S EIHIENKIZIEZE =1Gbps, N:
F=Ji% 1818 3% 2 /Fabric $dE 7 58
e
NF M4 TX Line Rate i A\ {H .
Bt F P i B R IEBPEIE R N 1.25Gbps, B & K 1E AT EIEAL 5 N 40
bits, | Fabric K%K %14 1.25Gbps/40=31.25MHz.
® L E KILZHEE<1Gbps, NI:
F=/k 1% 1B 18 3 KX Ratiol?/ Fabric 4 7 %
e
® [ TX Line Rate i A\ i
o A AN Ratio MBI &, 5x=5, 10x=10, 20x=20, 40x=40.
flan H i B R IE B EE N 0.5Gbps, Ratio At & N 5x, B & Ki%H
ITEERALSE N 40 bits, ] Fabric & i&H 44 4(0.5Gbps X 5)/40=62.5MHz.
3.3.2 ?%l&ﬂ{l'?h
PR B B SOmTE R, 75 BN B B SOETE I %
Bt b B CDR GBI E4E k2, CDR ik &2 Ja i 88 AT B i e it
RX S2P #itffi i, [FF} SerDes AR #EH FECE , 35 47 E4E I 4 434l
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3 Threhhik

an)
[a{ay

3.4 $ ¥

3.4 ¥

i B Fabric, {E°4 Fabric B2 #048 H . fr it 2] Fabric [E2U PR
THEWR:

F=45liC il 18 1 %/ Fabric H(dE 47 78

a0 P G B R R S R 1.25Gbps, At B ST T EBHE AL A 40
bits, U] Fabric #1544 1.25Gbps/40=31.25MHz.

3.4.1 ZiEHHE

TX Data Width

TX Data Width [ Internal Data Width 1 TX External Data Ratio P>
TR 7E

Internal Data Width it & SerDes N #%E L%, TX External Data
Ratio it & TX Buffer 38 NS84z e 4 N P 3 DAL se O bl . 29 P iR 2
BRI BN, FRELE Internal Data Width & k. B, 4H -
Tt B A% 40 i, FEEEE Internal Data Width=20, H TX External Data
Ratio=1: 2.

!
ST R IXZPANJ5 M, Internal Data Width 75 % —%.
8B10B Encoding

8B10B Encoding 58S & 15 24l 8B10B il ifit. 4 Internal
Data Width JETUAC & Ay 10/20 B, P alik M ae/28 b b Theg. 24
Internal Data Width i&Jific & v 8/16 i, P ASA]{# BE b oh &g .

M PR E I ThRERS, Fabric I &% % v Raw Data; 241 F{#i g
LEINRERS, Fabric )52 1% R & K 1548 7~ A 2w 5 i 58

Channel Bonding

Channel Bonding #58A] S & & £ # 2 1838 1) bonding 485 . 4 H P
ANE kRS, FEIEIhAE. M AR, SerDes FH TX Buffer SZELIL I
e, fEREILThAE S, T ACE Master Channel, —fIEHL T, A LLZERTIE
I ATk — BB A . B )5 it B Read Start Depth, % TX Buffer 2146
EAE BRI S

3.4.2 i iE

IPUG1024-1.5

RX Data Width
RX Data Width B Internal Data Width 1 RX External Data Ratio /)™
eI 52 -

Internal Data Width Bt & SerDes A% 147 %, RX External Data
Ratio Bt & RX Buffer & N AL 58 4 o8 FH P 42 DAL e i b el o, 24 H
FUECE AT N 40 B, FEELHE Internal Data Width=20, H RX External
Data Ratio=1: 2.
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3 Threhhik

an)
[a{ay

3.4 $ ¥
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!
X T EWANAIEPIATI ), Internal Data Width i 22—
Word Alignment

Word Alignment #HSCHLER I X 5 2hfig. =M AERELL T BERT
ISR YE S BCE ) Pattern, X FFESOHTEARIG S, A8 5 10F
TEEESPTCE M K% 2. S H £/ 8B10B Decoding Thfgl, %
fli e AR e

8B10B Decoding

8B10B Decoding fik SEIFE U 4l 8B10B fi#tdIife. 4 Internal
Data Width ZETfACE v 10 5 20 B, P el #efdiae/aE b b oige. 4
Internal Data Width &AL & Ny 8/16 i, P ASAT AL LTI RE

M PR E R ThRERT, Fabric filE2U 2 %4y Raw Data; 45 H P {#
Re b ThiEERS, Fabric M3z 2 £ 2 K A48 2~ FNAEAD 5 B 50dE

Channel Bonding

Channel Bonding ik n] s 25 s 2 @18 1) bonding ThRE. 4 H 7
i F None B, 2R kb ThaE. 4 1E#E One Word/Two Words/Four
Words I, IP HahffigesbThag, FIRTECE T X155 Pattern %0E . fERELTY
ReJ5, i ZfCE Master Channel, —MEHLT, AT DAYE BTk iEE AATE—
BRI, H 5D B X 5% Pattern. Max Skew Al Read Start Depth. X 5%
Pattern 1 Max Skew 75 Z AR 4 HARYMYACE . %I 5% Pattern £ KSZHF 4
bytes, HZZ—> Pattern 412 K 15,

P EREIL DI RERT, 2420k ffiBE 8B10B Decoding A Word
Alignment.

Clock Correction

Clock Correction A3 ] S 2 SCE Iy Bhisk i e 4 . 24 FH P e+
None i, ZEHILINRE. M H P %+ One Word/Two Words i, 1P H 2h{#
RelbThEe, [FINECE Correction Pattern % & . fHREM IR S, FEAE
Master Channel, — {00 T, FTLAFE FrikidiE N ARE — B R AT . A a i
& Correction Pattern 1 Read Start Depth. Correction Pattern 7 Z#E4 H.
AEHMYACE . Correction Pattern 5 K 4% 2 bytes, H.%— Pattern (.7
& K g,

F e BLidid RX Clock Correction #3571 i Clock Source #%£77i, # &
BRSO BRI, R AT ERUSCR b i HE B WA B £ L. User IETRR B
Clock Source 4 Fabric i A8 (541 q0_In0_cc_clk_i), TX &I~k
# Clock Source Jy TX It4h. Hr1 g0 _In0_cc_clk_i i AN Eh %y

F=42 5038 14 3 %/ Internal Data Width

9(32)




3 DyRedd 35 O
3.5 APEO
SerDes H /' # H°4 FIFO £, HiZE#4/ES FIFO 55 #HAEELL,
3.5.1 RixHIE
EHE>1Gbps

& 3-4 &% >1Gbps X EHUIBEORE

q0_In0_tx_pcs_clkout_o
q0_In0_tx_clk_i

q0_In0_tx_fifo_full_o

q0_In0_tx_fifo_afull_o

q0_In0_tx_fifo_wren_i f
q0_In0_tx_data_i[79:0] Do not care ¥ TXData  TXData } TXData ) TXData § TXData } TXData } TX Data §_TX Data | TX Data } TXData }_TX Data }_

q0_In0_ready_o / ﬂ

Wk 3-4 fizs, L QuadO Lane0 Sy
® 0 _In0_tx_pcs_clkout_o &y SerDes PCS kiR 4f, 1A TX Buffer 1]
BB

® q0_In0_tx_clk_i NI A&, {EN TX Buffer S8, XANEATLLE
FEi%E$#2 q0_In0_tx_pcs_clkout_o, =ZEL TX Buffer 525 i 4 [F] 4 .

q0_In0_tx_fifo_full_o Jy TX Buffer i#i{3 =, 1 Fnmik, 0 £rIEw.
q0_In0_tx_fifo_afull_o & TX Buffer JL-Filif5 5, 1 FaxJLFi, 0%
AR L -

® (0 _In0_tx fifo_wren_i & TX Buffer 5{fift, 1 XREHK, 0 KRS
TER

® (0 In0_tx data_ iy TX Buffer 5%#&, 24 q0_In0_tx_fifo_wren_ i~ 1

7, q0_In0_tx data i 5 A\ TX Buffer. 34 q0_In0_tx_fifo_wren_i 4 0
¥, q0_In0_tx_data_i N5 A\ TX Buffer.

® (0_In0_tx_fifo_wrusewd_o #57~7E TX Buffer BL47 A\ 2 /D Hf

WE R, 24 TX Buffer 525 IS [F 45, q0_In0_tx_fifo_full_o Al
q0_In0_tx_fifo_afull_o Jy# 0, s~ TX Buffer — B %l 43 125 Al L4 5
Ao BB, AL q0_InO_tx_fifo wren i B 1, q0_In0_tx_data i /E Ni&E4E:
s NEpa]

EFE<1Gbps

MBCE TX Line Rate<<1Gbps i}, < i F S I0AH N[ Ratio Bt & %

Wi, FPFEEH{E TX Line Rate X Ratiol''=1Gbps.
!
()5 A6 B2 Ratio 10 &, 5x=5, 10x=10, 20x=20, 40x=40.

IPUG1024-1.5 10(32)




3 Threhhik

3.5 HP#N

[ 3-5 IFFE <1Gbps XK EHEREORF

T L L O L L O o O e O ) ) sy s oy o [y B
C S N WU [ U Y Y Y G

{ TX Data }{ Da not care ) Tx Data |

IPUG1024-1.5

K 3-5 fras, LA Quad0 Lane0, Ratio=5x Afl:

® 0 _In0_tx_pcs_clkout_o &y SerDes PCS kiR 4f, 1A TX Buffer [
TR B

® 0_In0_tx_clk_i MR &, {ER TX Buffer Sif#h, X AME A DLE
F2i%+#z: q0_In0_tx_pcs_clkout_o, SZHL TX Buffer 1325 i £ [7] 4l .

q0_In0_tx_fifo_full_o > TX Buffer jili{5 5, 1 Fxi, 0 FnAEi.

q0_In0_tx_fifo_afull_o & TX Buffer /L {55, 1 FxJLFi, 0%
ANAEJ L -

® (0 In0_tx fifo_wren_ i & TX Buffer 5{#ifig, 1 X RnEHN, 0FKRE
T

® 0 _In0_tx data_i 2y TX Buffer 5%#%, 4 q0_In0_tx_fifo_wren_i 4 1
¥, q0_In0_tx_data_i 5 A\ TX Buffer. 24 q0_In0_tx_fifo_wren_i ¥ 0
7, q0_In0_tx _data_i A5 A TX Buffer.

® (0_In0_tx_fifo_wrusewd_o #57~7E TX Buffer BL47 A 2 /D3

WEAT~, 24 TX Buffer 525 B0 RIS, A4AE 5 AN PR IS AN —Ik
g, N q0_In0_tx_fifo_full o #1 q0_In0_tx_fifo_afull o N 0, Fon
TX Buffer — B A Fl R 12 A EHE S A .

PLEHE, 4 Ratio=10x, W& 10 N4 IS AN — R EHE; Y4
Ratio=20x, I4&E 20 AN 8B IS N — Ik EdE; 24 Ratio=40x, I4%&E 40 4
B B S N — R EdE . B HRAE AT LRAE TX Buffer 325 #4E #% BE AR [F) F5 41
AT, HASEA 5,

B EiRERAE T 4N, PR &SR, BTSN FIFO R 5 A
B, a4k 2] TX Buffer e, BRI 5 A4 .

q0_In0_tx_data_i AykiZEdEsm A, 3t 80 bits, fRArsk. AR K
GRS AL RSN, BTN E AR, ATS%K 3-1. & 3-2,
* 3-3 R,

% 3-1 21k 8B10B 4#3, BLEIE x8 i3

g0_In0_tx_data i bit[n] | width=8 | width=16 width=32 width=64
7~0 7~0 7~0 7~0 7~0

8 N/A N/A N/A N/A

9 N/A N/A N/A N/A
17~10 N/A 15~8 15~8 15~8

18 N/A N/A N/A N/A

11(32)




3 Threhhik 3.5 HHn
g0_In0_tx_data i bit[n] | width=8 | width=16 width=32 width=64
19 N/A N/A N/A
27~20 N/A N/A 23~16 23~16
28 N/A N/A N/A
29 N/A N/A N/A
37~30 N/A N/A 31~-24 31~24
38 N/A N/A N/A
39 N/A N/A N/A
47~40 N/A N/A N/A 39~32
48 N/A N/A N/A
49 N/A N/A N/A
57~50 N/A N/A N/A 47~40
58 N/A N/A N/A
59 N/A N/A N/A
67~60 N/A N/A N/A 55~48
68 N/A N/A N/A
69 N/A N/A N/A
77~70 N/A N/A N/A 63~56
78 N/A N/A N/A
79 N/A N/A N/A

!

FEFERAL TR T, R SO AU Bit BT,

7 3-2 B1F 8B10B 4w#8, ECEF[E] x10 iL3E
g0_InO_tx_data_i bit[n] width=10 | width=20 width=40 width=80
9~0 9~0 9~0 9~0 9~0
19~10 N/A 19~10 19~10 19~10
29~20 N/A N/A 29~20 29~20
39~30 N/A N/A 39~30 39~30
49~40 N/A N/A N/A 49~40
59~50 N/A N/A N/A 59~50
69~60 N/A N/A N/A 69~60
79~70 N/A N/A N/A 79~70

E!

FERAPAL SR, AR o0 AU Bit RIH] .

3 3-3 f£4E 8B10B W3, BLETE x10 L3
g0_In0_tx_data_i bit[n] width=10 | width=20 width=40 width=80
7~0 Code Code Code Code
8 K K K K
9 N/A N/A N/A N/A
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3 Threhhik 3.5 HHn
g0_In0_tx_data_i bit[n] width=10 | width=20 width=40 width=80
17~10 N/A Code Code Code
18 N/A K K K
19 N/A N/A N/A N/A
27~20 N/A N/A Code Code
28 N/A N/A K K
29 N/A N/A N/A N/A
37~30 N/A N/A Code Code
38 N/A N/A K K
39 N/A N/A N/A N/A
47~40 N/A N/A N/A Code
48 N/A N/A N/A K
49 N/A N/A N/A N/A
57~50 N/A N/A N/A Code
58 N/A N/A N/A K
59 N/A N/A N/A N/A
67~60 N/A N/A N/A Code
68 N/A N/A N/A K
69 N/A N/A N/A N/A
77~70 N/A N/A N/A Code
78 N/A N/A N/A K
79 N/A N/A N/A N/A

E!
FEFFP AL N, WFR 2O AU Bit BIH] .

3.5.2 N E1E

3-6 BRI O R

wwompesckono [ || L_ L L L L L L L L L L l—’ I [ Y U [y N [ B

i Do not care J RX Data ) RXData j(_RX Data §_RX Data } RXData ) RX Data ) RXData }

& 3-6 iz, LA QuadO LaneO A, 245 /- Wi )
q0_In0_rx_cdr_lock_o 2y 1 i}, #iiE:IL CDR C& it lock tR7

® 0 In0 rx_pcs_clkout o & SerDes PCS H:litit 4, £y RX Buffer i
B

® 0_In0_rx_clk_i Af B2, 1A RX Buffer 52hf %, XANK8har LLE
FEi%E#E q0_In0_rx_pcs_clkout_o, Sl RX Buffer 3 5 i [F] 47 .

® (0 _In0_rx_fifo_empty o & RX Buffer {55, 1 £/x%, 0% R~IE
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3 Dhhediik 3.5 HHn
® 0 _In0_rx_fifo_aempty oy RX Buffer JL’FEES, 1 #RJLFSE, O
ForAE LIPS
® (0 In0 rx_fifo_rden_i & RX Buffer iffifig, 1 £itfhik, 0 FKnNiL
TR
® 0_In0_rx_data_o &y RX Buffer Z24i#%, 4 q0_In0_rx_fifo_rden_i 4 1
i, B RX Buffer i . 24 q0_In0_rx_fifo_rden_i &y 0 I}, ANi
RX Buffer %4k .
® 0 _In0_rx valid_o #87~ q0_In0_rx_data_o AX. 4
q0_In0_rx_fifo_rden_i 4 1 B, dos2Emf 3 N A Bt 2
q0_In0_rx_data_o. F /" AJ LA qO_In0_rx_valid_o Fi| i
q0_In0_rx_data_o ZEH . %4 q0_In0_rx_valid_o A 1 i,
q0_In0_rx_data_o A%%. 4 q0_In0_rx_valid_o & 0 i/,
q0_In0_rx_data_o T4k
® 0_In0_rx_fifo_rdusewd_o #8/~7E RX Buffer B.H £ /s R ph 1 th
WEfrR, 24 RX Buffer 525 i g [ 55, AT BLE
q0_In0_rx_fifo_aempty_o HUx/E N q0_In0_rx_fifo_rden_i. BthY,
q0_In0_rx_fifo_aempty o &=—H N 0, q0_In0_rx_data_o EAZELEE IR
e HEpE]
q0_In0_rx_data_o A4, 3L 88 bits, LArseil. EAIRIM
G AAr A, HS— M IrRRE AR, %K 34, K35, &
3-6.
3% 3-4 3\ 8B10B 4#5, BLETE] x8 I
q0_In0_rx_data_o bit[n] width=8 | width=16 width=32 width=64
7~0 7~0 7~0 7~0 7~0
8 N/A N/A N/A N/A
9 N/A N/A N/A N/A
17~10 N/A 15~8 15~8 15~8
18 N/A N/A N/A N/A
19 N/A N/A N/A N/A
27~20 N/A N/A 23~16 23~16
28 N/A N/A N/A N/A
29 N/A N/A N/A N/A
37~30 N/A N/A 31~24 31~24
38 N/A N/A N/A N/A
39 N/A N/A N/A N/A
47~40 N/A N/A N/A 39~32
48 N/A N/A N/A N/A
49 N/A N/A N/A N/A
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3 Threhhik 3.5 Hy#n
q0_In0_rx_data_o bit[n] width=8 | width=16 width=32 width=64
57~50 N/A N/A N/A 47~40
58 N/A N/A N/A N/A
59 N/A N/A N/A N/A
67~60 N/A N/A N/A 55~48
68 N/A N/A N/A N/A
69 N/A N/A N/A N/A
77~70 N/A N/A N/A 63~56
78 N/A N/A N/A N/A
79 N/A N/A N/A N/A
87~80 N/A N/A N/A N/A

3!

FERMAL G, R REA KA Bit I

% 3-5 F1k 8B10B 4L, BLEA[E x10 L3
gq0_In0_rx_data_o bit[n] width=10 | width=20 width=40 width=80
9~0 9~0 9~0 9~0 9~0
19~10 N/A 19~10 19~10 19~10
29~20 N/A N/A 29~20 29~20
39~30 N/A N/A 39~30 39~30
49~40 N/A N/A N/A 49~40
59~50 N/A N/A N/A 59~50
69~60 N/A N/A N/A 69~60
79~70 N/A N/A N/A 79~70
87~80 N/A N/A N/A N/A

!

TERMAL GRS, R REA KA Bit RI7] .

% 3-6 fi£6E 8B10B RS, BLETE x10 fi3E
g0_In0_rx_data_o bit[n] width=10 | width=20 width=40 width=80
7~0 Code Code Code Code
8 K K K K
9 Disparity | Disparity Disparity Disparity

Error Error Error Error
80 Decoder | Decoder Decoder Decoder
Error Error Error Error
17~10 N/A Code Code Code
18 N/A K K K
1 NA_ | Dereny | Dipay | lparty
o wA | Becoder " [Decoder | Decoder
27~20 N/A N/A Code Code
28 N/A N/A K K
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3 ThagHiid 3.6AFE
q0_In0_rx_data_o bit[n] width=10 | width=20 width=40 width=80
29 N/A N/A Disparity Disparity
Error Error
82 N/A N/A Decoder Decoder
Error Error
37~30 N/A N/A Code Code
38 N/A N/A K K
39 N/A N/A Disparity Disparity
Error Error
83 N/A N/A Decoder Decoder
Error Error
47~40 N/A N/A N/A Code
48 N/A N/A N/A K
49 N/A N/A N/A Dl i
Error
84 N/A N/A N/A Dl
Error
57~50 N/A N/A N/A Code
58 N/A N/A N/A K
59 N/A N/A N/A DI
Error
85 N/A N/A N/A Dl
Error
67~60 N/A N/A N/A Code
68 N/A N/A N/A K
69 N/A N/A N/A Lkt
Error
86 N/A N/A N/A Dl
Error
77~70 N/A N/A N/A Code
78 N/A N/A N/A K
79 N/A N/A N/A Diisierzl ity
Error
87 N/A N/A N/A DEceeEr
Error
!
TERMA TR, AFRESGEA KA Bit Bin],
3.5.3 R&TEO
IP A H R4 TOIRSE D, L BEIEERES, LK 41,
3.6 AFE
AFE AB R, P aldd S ihc & SerDes FIFRILS L.
3.6.1 RiX
TERIEM, F P i & K IEE 5 E S BIEM FFE 24,
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3 ThRefi

&

3.6AFE

RIXESIRE

WK 3-7 flion, RIEGFESZEHHIEAN Viff=(V+)-(V-), KIEESE T
& A Vdiffop=2xVdiff. i/ rl i@t e & Vdiffop, JEHEA
180mV~900mV .

3-7 X EXESESIEE Vdiffpp

TX FFE

FFE NIt fi7(Feed-Forward Equalization), SerDes 37 ¥ H 2 il
i TX FFE £%. 4 & FFE Mode &y Auto I}, SerDes tR¥E1#
A5 H B3R FFE 2%, A Cm, COMIC1EE L. HHFEE
FFE Mode Jy Manual i, HI7 A 3% 3-tap 5%, MEKIAES5HIE
INERE .

W 3-8 Fion, 4 it E FFE Mode 5 Manual B, w] i i 4
Cm, CO FI C1 ffi, H% Va, Vb Fl Ve (IHJEIRE. iHHEAR R

Va=Vdiffpp *(-Cm+C0+C1)/40

Vb=Vdiffpp *(-Cm+C0-C1)/40

Ve=Vdiffpp *(Cm+CO0-C1)/40

3-8 FFE TX BEE X
V. Vo Vv Vg
Ay s I =
3.6.2 FEUL
BWESESIIR

M, P AT L@ AL SD Threshold &1, SkRiA#EZER(E SH
BRI . 435020155 KT SD Threshold If, SerDes Hi 31k 2|
BREE: 43R ESME S /N T SD Threshold IFf, SerDes ) A3z 5
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37

an)
[a{ay

ik 3.7 I E DR

HRHAE, HE Electrical Idle TR
B

TERUN SerDes A ¥ HThEE, F P AT DAMR HE H b 18 5 A o s
DU R TR L B, DA BRI ATIR A

SerDes #1125 1l 738 H e A Fahii . 24 P e B ik i
Equalization Mode 5 Auto I, ¥#ise Az . X T, 7E SerDes
PSR S LIRS, I AR AR A AU SO i & B B R S 8 B B AR
. LR ATT JETUR BOOST WA T AL E . 24 F ic & 1 T Equalization
Mode & Manual Isf, 4588 AT, AT, HARETFIRE
ATT EITF BOOST LT, 3547 41k B i FRIRAS .

ATT Fxzikas, FRIABFUCF I ek N R R =R, 8
0~10.

BOOST & analog boost, KA EN S AR . BUE KK IR IE 25
K, Y 0~15.

#H P E Y E 288 Manual, 75 Z AR 20 ATT il BOOST £ Ii4.
&, 1815 SerDes #UA BB AIRAS . I HER T A 2648 Auto R,
# Auto B TCVE HIGE N BB AIRE, AT 22K Manual #5.
BIAS

BIAS i1 rnJ it & SerDes X U5 S IR S E. LEWUE 5 EFRE
LRI, P Al e AR B TG B . R T B R, WHE S OR
YERI#EE . HIETE 3L T QUAD M E . 42 —2% Lane ACER, 2
[E] i 25022 24 /7 Lane FT£E Quad fTf Lane (L E .

3.7 BISHECE ThaE

7t SerDes ¥Jaafblic & 5e i f5, FH P AT LLdE I DRP # A3 &
SerDes %1728, LLA%E SerDes Thfic. M 1E IP #if/A)ik “DRP
Port” J&, IP £/ DRP #10, LLSZIIE) &L & I RE .

3.7.1 GiME
F P aliE i DRP S#: 58105 N SerDes & 1725

EPAT S HAERS, ¥ drp_wren_i B4 1, [FIFE drp_addr_i i\ %717
ayiht, drp_wrdata_i fi NS EdE, drp_strb_i fi N\ OXFF, Ff{R+FF
drp_ready o A 1. X drp_ready o A 11}, FRAIKEGEMERITIE,
drp_wren_i T EZZIHAK, SORAREAE, WFIIE 3-9 Frox.
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3 YiReitiiR 3.7 ZhABC A TIRE
[ 3-9 DRP Gi{ERFE
gpeke | [ L[ L[ [ L[ L[ °L_I Lo [ °L_I [T 1°
drp_wren_i / j] \
drp_addr_i[23:0] 24'h0 X Address X 24'h0
drp_wrdata_i[31:0] 32'h0 X Write Data X 32'h0
drp_strb_i[7:0] 8'ho X 8'hFF X 8'h0
drp_ready o /—\
3.7.2 iEIRME
FEPAT AR, ¥ drp_rden_i B~ 1, [E{E drp_addr_i[23:0]% A\
FAr e, JERFER] drp_rdvid o A 1. 24FIF drp_rdvlid_o A 1 K,
drp_rddata_o iR [A]i H O EHE . [FIE drp_rden_i 75 BT ZIFAK, 45 AKX
Bk, P 3-10 o
[£] 3-10 DRP &R R E
apcko [ 1 [ L[ | L[ I 1 [/ 7 I °»I [JI 1=
drp_rden_i ,/ /j \
drp_addr_i[23:0] 24'h0 X Address X 24'h0
drp_rddata_o[31:0] 32'h0 XRead Datax 32'h0
drp_rdvid_o /—\\

3.7.3 Clock Schematic i&IR

Gowin SerDes H %4~ Quad #1334 M4 REFMUX, #£A REFMUXO0
A REFMUX1. REFMUX w] LLE2IlCK B T4 Quad Z75 i) 4 Il S\ B
B, AT PLECR B FAHAT Quad I BhE I N 4. REFMUX A
4~ TX PLL i1 RX CDR @it i 4. 7EsLbrM S, H P 7ESRm ik
PSR BIEA PLL, B4 H 3 MUX B4R, SER Bhiiigss.

FH P ar it SerDes #ifiiH View Clock Schematic ZhfE A E 24 Bif it
PriERR R, WHE 3-11 fir.
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3 ThRefi

&

3.7 I E DR

& 3-11 Clock Schematic

| Q0 REFCLKD }

——5 REFMUXD

—3  REFMUX1 CPLL

| Q0 REFCLK1  }

K 3-11 2 CARE H ThRe S I B o R . 5 B s I s
t, R SR

L Quad0 Lane0 94, 1 Lane TX i3 f#i F CPLL 1E N & 1% B e .
CPLL f1Z#mt4hk H REFMUX0, REFMUXO %+ Q0 REFCLKO fE Nt
Bhi N . RXGEIEMZSE 8RN H 3RS, KPR EARERR.

3.7.4 Reconfiguration i&IR

Gowin SerDes IP Ftifi g A - R B AL E SCHF, FH - nl sy S A )
“Reconfiguration” &1 4THFAHIC AT,  FFAE I S e £ 3h A5 c B D) Rk 10
HE NS, o fidi “Export”, S RIS ThAL T EE & M H 17
A Mk A AE ST (.esr)

.csr SCHF

csr N IP S S B F e b FE S, B TR r— 150
WAk, A 16 ). HrhE 24 bits N fEAs b, 1K 32 bits NEAF
.

ilhn, H—474 80a00400022322, | 0x80a004 7y ff e,
0x00022322 KiZ it 75 EhCE ME . 7 7 B M 2RI FHE csr
AR G BB drp #2115 N\ SerDes, B[ A SZEAH N ThRE ) Zh A BL B .
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3 ThRefi

&

3.7 BhAHE I AE

IPUG1024-1.5

Channel %I}
AR T BB A E B Channel.
Reconfiguration i&Ij

HETARE A EIhAE, #1in TX Data Rate, RX Data Rate %5. &/ 1)
R& T3 Enable i£Ii. #7H /A=A ThRER) Enable, W5 Hif¥.csr SCAF
BIG TR B AN E F SR 5 H A AIEEADIGEN] Enable, |5 H
[#).csr SCAFANIES R D e B Bh A C B 55 47 2% -

TX Data Rate ZhREU1 T Fis:

TX Data Rate: it B Aik Hdm s %

TXPLL: #%# 457 TX PLL

Refclk MUX: %3 PLL 2% #i§ y REFMUXO0 5k REFMUX1

Q0/1 REFMUXO0/1 Frequency; #i A\ REFMUX ZZ# 4R, 15N\
Refclk MUX I S 0 B AR I m], ToRSHR B[N 0

® PMAWidth: i&#471 PMA Width
RX Data Rate g~ ffiw:
RX Data Rate: & s £d g %
Refclk MUX: £+ CDR %1412 REFMUXO0 5 REFMUX1

Q0/1 REFMUXO0/1 Frequency; #i A\ REFMUX Z I #f4iR, 15HA
Refclk MUX IS 0 B SR I m], TERSHR B[N 0

Loopback ZhFeun  fr s
® Mode: LI [AIFLA
TXAFE DiREW T Fis:
Mode: i#%#¢ Auto 5§ Manual
TX Swing Level: BCE TX Swing
FFE CM: FCE CM 2%, Manual B 155k
FFE C1: ACE C1 2%, Manual 472K
A R ahASEE A, Wk 3-12 Fis.
fic & QO Lane0/1/2/3 Y & ¥idii#E % N 1Gbps
SN EIR BT REFMUXO
SN pp %y 100MHz
ffiFf CPLL A TX $24t S % i b
PMA Width &y 8
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37

o
a1

fid 3.7 I E DR

[&] 3-12 Reconfiguration B &

WAy Reconfiguration ? ped
~
Channel
Qo Qi
Lane0 Lanel Lane2 Lane3 [ Laned ] Lanet [ Lane2 ] Lane2

Reconfiguration

TX Data Rate

Enable
TX Data Rate(Gbps): 1.00000000 =
TXPLL: CPLL ~ | Refclk MUX: REFMUX0 ~

QO REFMUX0 Frequency(MHz): |100.00000000 < | Q0 REFMUX1 Frequency(MHz): |0.00000000 =
Q1 REFMUX0 Frequency(MHz): |0.00000000 > | Q1 REFMUX1 Frequency(MHz): |0.00000000 =

PMA Width: 8 >
RX Data Rate

Enable

RX Data Rate(Gbps): 1.00000000 =
Refclk MUX: REFMUX0 >

QO REFMUX0 Frequency(MHz): |100.00000000 % | Q0 REFMUX1 Frequency(MHz): |0.00000000 =
Q1 REFMUX0 Frequency(MHz): |0.00000000 > | Q1 REFMUX1 Frequency(MHz): |0.00000000 =
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4 S OHE

im 151 3%

Gowin Customized PHY IP ¥4l 5 R Uk 4-1 fras, R LA
Quado0 Lane0 1, HAh Lane &)+ 5 Bim].

& 4-1 Gowin Customized PHY IP i%[O%3&

Uity 1 44 FK I/O (AT 5%
(NEZ
q0_In0_rx_pcs_clkout_o | output | 1 Quad0 Lane0 PCS Ut #h 4
Quad0 Lane0 RX Buffer iz &, ] B {54 H:
q0_In0_rx_clk_i input 1 q0_In0_rx_pcs_clkout_o, fF| RX Buffer i35 i} 4[]
At
q0_In0_tx_pcs_clkout_ o | output | 1 Quad0 Lane0 PCS i &hii H
Quad0 Lane0 TX Buffer Sl 4f, n] H %R
q0_In0_tx_clk_i input 1 q0_In0_tx_pcs_clkout_o, %] TX Buffer 1325 i & [F]
A
4 RX Clock Correction i1 51 f#] Clock Source i 1ilik
q0_In0_cc_clk_i input 1 £ User i), H 7 75 Z5@ad teog DB B, /B8 RX
Clock Correction A i Bt 4 i) H ft e g
=X
q0_In0_pma_rstn_i input 1 PMA SN, AL
q0_In0_pcs_rx_rst_i input 1 BCT7 1R PCS AN, ARk
q0_In0_pcs_tx_rst_i input 1 Ki&T7In) PCS EAEAN, =&
Bl H 0
0_In0_rx_data_o output | 88 QuadO Lane0 RX Buffer 5%, 14
qo_nt_rx_data_| P q0_In0_rx_clk_i , 4 q0_In0_rx_valid_o Jy 1 A%k
Quad0 Lane0 #£AFRE, 75T q0_In0_rx_clk_i
q0_In0_rx_fifo_rden_i input 1 1: AR
0: BRI
gO_InO_rx_fifo_rdusewd_ output |5 Quad0 Lane0 RX Buffer Flx##z 57~
Quad0 Lane0 RX Buffer JL %487~
q0_In0_rx_fifo_aempty o | output 1 1: RX Buffer JL°F-%

0: RX Buffer 3£ JL =

IPUG1024-1.5
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4 S OHE

Ui 1 44 FR 110 e | ik
Quad0 Lane0 RX Buffer &5 f57<
q0_In0_rx_fifo_empty_o | output 1 1: RX Buffer =¥
0: RX Buffer JE=%
QuadO Lane0 RX Buffer 5254 &t v, $Em
_ q0_In0_rx_data_o /2 A%k
g0 _In0_rx_valid o output 1 1. HH
0: TRk
RIEF RN
QuadO0 Lane0 TX Buffer 5%i#%, [F2 T
q0_In0_tx_data_i input 80 q0_In0_tx_clk_i , 4 q0_In0_tx_fifo_wren_i A 1 i,
55 N\ TX Buffer
Quad0 Lane0 51fifig, [F*PT q0_In0_tx_clk_i
g0_In0_tx_fifo_wren_i input 1 1: 5HN
0: 5
qg_InO_tx_fifo_wrusewd output 5 QuadO0 Lane0 TX Buffer &£ a7~
Quad0 Lane0 TX Buffer JL it~
q0_In0_tx_fifo_afull_o output 1 1. TX Buffer JL -3
0: TX Buffer 3£ JL i
QuadO0 Lane0 TX Buffer ji#$5 7/~
q0_In0_tx_fifo_full_o output | 1 1: TX Buffer jif
0: TX Buffer ki
il 1
2 |P i fE 205 Channel Bonding I, B ARG, 24
P fis b )5, SerDes P B Channel Bonding
q0_In0_cb_start i input 1 BT a6 0 55 Hm e . P /R B A pride T (1)
word_align_link_o 3374 1 J5, A Ge[RIN 7 = Fride i i
=g
RasHH
B 5 5 IRESHR R
q0_In0_signal_detect o | output | 1 1. KRG G SHA
0: AREMHEAIETHA, HEHIAE Electrical Idle 1RA&
FZ5t CDR lock #E7R~
q0_In0_rx_cdr_lock_o output | 1 1: CDR 8%
0: CDR &4
F2Y word align BEH 8 & F 7~
q0_In0_k_lock o output | 1 1: Word align it N Fisie s
0: Word align A N HUEH IR A&
q0_In0_word_align_link_ output | 1 Fli word align BEHUE TR

(o)

1: Word align Bt N8 iR

IPUG1024-1.5
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4 S OHE

Uit 11 44 R I/O e | ik
0: Word align fE A& E A8 RES
Ri% PLL BiEfan
q0_In0_pll_lock_o output | 1 1: K% PLLBUE
0: Ki% PLL A8
WORIEIERS TR
q0_In0_ready o output | 1 1: JHIE O 5E K
0: JHIE A 5T L
A EREN
drp_clk_o output 1 DRP $z LI g4
drp_addr i input 24 DRP #{Ethhl, [F5F drp_clk_o
drp_wren_i input 1 DRP E#:E{fge, R T drp_clk_o
1. H5#EAE
0: otk
drp_wrdata_i input 32 DRP 5%i#&, [FPT drp_clk_o
drp_strb_i input 8 DRP S#EiEIEE S, mA, FPT dp_ck o, 4
SHAEN, WEEANE 1.
drp_ready o output | 1 DRP S#AE5E /e, FZT drp_clk_o
1. 5EET
0: S#EMERTML
drp_rden_i input 1 DRP &5 /E{#RE, R T drp_clk_o
1. BRAE
0: otk
drp_rdvld_o output | 1 DRP B # AR [ #ds A4 X8~ [T drp_clk_o
1. IR AR
0: ARk [FIA B
drp_rddata_o output | 32 DRP #4#, [F2T drp_clk_o
drp_resp_o output 1 =]
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5 F i fc E

5 FHECE

F PRl LS IDE F i 1P N A% AR ks 1 ELE FH AEC & Gowin

Customized IP.
1. ¥TJF SerDes IP

AP @S TG, B/ B “Tools” &I, FHiE G “IP Core
Generator” £, #TJF Gowin IP Core Generator, X377 “SerDes
IP”,

2. 77T Customized IP

FHF4TH SerDes IP J&, # “Protocol” FHi513 F14k )
“Customized”, Hiili “Create” El7[$TJT Customized IP Py fit & FL1H .

3. [t & Customized IP

Customized IP fit & Fitn & 5-1. & 5-2. K& 5-3. & 5-4. & 5-5.
fiion, 23N “Channel,Line Rate,Refclk Selection”, “Data
Width,Encoding,RX Word Alignment”, “Channel Bonding”, “RX Clock
Correction” 1 “AFE”, F P {EIX 1% 0 7% £ Customized IP KIS
o BANSEE LW 5-1 fios o

5-1 Channel,Line Rate,Refclk Selection BC & F-H

Channel Line Rate,Refclk Selection  Data Width,Encoding,RX Word Alignment  Channel Bonding ~ RX Clock Correction

Channel Selection

] Q0 Lane0 [] QO Lanel [] QO Lane2 [] QO Lane3
[] Q1 Ltane0 [] Q1Llanel []Q1lane2 [] Q1 Lane3

Line Rate
TX Line Rate |1.25 Gbps  Ratio: NA
RX Line Rate |1.25 Gbps

Refclk Selection

Reference Clock Source QO REFCLKO v

Reference Clock Frequency 125 MHz
PLL Selection CPLL v
Calculate
Loopback

Loopback Mode: OFF v

[] DRP Port
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5 F i fc E

IPUG1024-1.5

[# 5-2 Data Width,Encoding,RX Word Alignment Bt E A E
Channel Line Rate Refclk Selection  Data Width,Encoding,RX Word Alignment

Data Width
Internal Data Width 10 v
TX External Data Ratio  1:1 ¥ RX External Data Ratio 1:1 v

Encoding and Decoding

[[] Enable 8B/10B Encoding [] Enable 88/10B Decoding

RX Word Alignment
[] wWord Alignment

Pattern: K285 ¥ Mask: 1111111111

[# 5-3 Channel Bonding B0 & & H
Channel,Line Rate,Refclk Selection Data Width,Encoding,R¥ Word Alignment = Channel Bonding

RX Cle

RX Channel Bonding TX Channel Bonding

Channel Bonding MNone - [] Channel Bonding

Master Channel Selection r Master Channel Selection
Pattern 0 7C Pattern 0 must be K Character Read Start Depth 16
Pattern 1 7C K Character

Pattern 2 7C K Character

Pattern 3 7C K Character

Max Skew 8 -

Read Start Depth 16 ™

27(32)




5 F i fc E

& 5-4 RX Clock Correction Bt B R H

rd Alignment  Channel Bonding  RX Clock Correction  Interface Buffer |4

Clock Correction |MNone -

Clack Source User -

Master Channel Selection

Pattern 0 7C Pattern 0 must be K Character
Pattern 1 7C K Character

Read Start Depth 16

5-5 AFE BEER A
Selection Data Width,Encoding,RX Word Alignment ~ Channel Bonding ~ RX Clock Correction =~ AFE 4

X RX
Differential Swing: 900mV ~ SD Threshold: 100mV ~

FFE Mode Equalization

FFE Mode: Auto v Equalization Mode: Auto v
Cm: 0 (0~19) ATT: 7 (0~10)
CO: 40 (21~40) BOOST: 9 (0~15)
ct: 0 (0~19) BIAS: (0~15)

&£ 52 Customized IP %5, A “OK” ¥4, Rpaf4E e
Customized IP #HCHACE .

4. 5¢rk SerDes IP it &

F 1t SerDes IP 5ii, SEATA IR E S, M “OK” %41,
52 SerDes IP 4. SerDes IP T =09, % IP Al FH K15 5 HogT
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2% 5 Customized PHY IP %1 Module Name —%{.
2 5-1 Customized IP EC B R EEH

A b A B e | Py
Channel,Line Rate,Refclk Selection
QO Lane0
QO Lane1
QO Lane2 P2 iR — A8 £ Lane;
- QO Lane3 W Pk —A Lane, 2 J5 LB %6 T
Channel Selection
Q1 Lane0 A~ Lane; WM /A £ Lane, W2 &R &5
Q1 Lane1 XF2iE A Lane.
Q1 Lane2
Q1 Lane3
TX Line Rate 0.025Gbps~12.5Gbps | Iic. B ik Hd i %
NA
Ratio ?gx 4 TX Line Rate<1Gbps iif, 8 %% ¥t i 7 1.
20x R, PENHEAE<1Gbps
40x
RX Line Rate 1Gbps~12.5Gbps Jic B PRSI i R
Q0 REFCLKO
Reference Clock Q0 REFCLK1 et N
Source Q1 REFCLKO SEFEZ AT PR
Q1 REFCLK1
Reference Clock 50~800MHz i B 52 I Bl i
Frequency = -
CPLL P PLL
PLL Selection QPLLO ! WREZBEA lane #FH CPLL; WREZA
QPLL1 lane FE A QPLL.
OFF OFF: ANIR[E], I1E%H LR
LB_NES LB_NES: 4L [ py 24
Loopback Mode e
LB _FES LB_FES: UM ) 4R34
LB_ENC LB_ENC: %y py 34
~ K B 25 W OR 55 R R A ULES, A7 UCED,
Calculate N g R
i “Succeed”.
Aik: ffiHE DRP Dhfg
DRP Port 1/ ANB)
© HRIR R ek %511 DRP e
Data Width,Encoding,RX Word Alignment
8
Internal Data Width 12 SerDes P EBEHE AL 7
20
1:1 12 AT
TX External Data . ﬁ%?ﬁﬂ%&i‘&%;tt% .
Ratio 1:2 JRERE VBUR AL %5 = Internal Data Width* TX
1:4 External Data Ratio
RX External Data 1:1 PR 1 B AL 5 LA

IPUG1024-1.5
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ZHLFR SO VE ik

Ratio 1:2 B E 0 dE 47 9% = Internal Data Width* RX
1:4 External Data Ratio

Enable 8B/10B ‘ ‘ e AHREUE 8B/MOB AL ThAL

Encoding RN Aefith: B11R % 8B/10B ST

Enable 8B/10B \ \ mik: BERE 8B/10B R ThAL

Decoding HEIAEE Rejith: A 1-HEIC 8BI0B MRS

Word Alignment R R fHREREIL Word Alignment Thig

ANelid: ZE1EEIR Word Alignment I 6

K28.0, K28.5 %4 % K

Pattern i % £ Word Alignment 5 55575,
Mask 0000000000~ Pattern #f4. SerDes fEfi Word Align Itf, ECHGH#E
1111111111 B 1 11 bit, ALLEHERSZ 0 1Y bit.
RX Channel Bonding
#: Channel Bonding 1 i :
None: 4 f#if& Channel Bonding
None One Word: {#ifi£ 1 > Word ] Channel Bonding T}
[y
Channel Bonding One Word e
Two Words Two Words: f#ifig 2 4~ Word [fJ Channel Bonding 3
Four Words e
Four Words: fi#ifi¢ 4 1~ Word ] Channel Bonding
it
Master Channel fii% Lane %420 Channel Bonding :ifiiE
Selection 9
Pattern0 0x00~0xFF AN, AU KA.
Pattern1/2/3 0x00~0xFF 5 21314 NSRS, Al A K.
\ Bic B S 2 7 2 K AL
ri%k ‘
K Character ik Hik: Kig
ANk Kl
Max Skew 0~31 Hic B Bl AN B IE 2 (Al Bk skew
Read Start Depth 0~31 AR E G, BB BB RIR T .
TX Channel Bonding
%1% Channel Bonding f#ifig
Channel Bonding R I IAN B) i nJi%: {#ifEKki% Channel Bonding
ANr)if: #%1E K% Channel Bonding
Master Channel , s 2 0 L
Selection fiTi% Lane 1% F & i% Channel Bonding TifiiE
Read Start Depth 0~31 Fic B HES e Ja, BCE TX Buffer (T ARIRFE .
RX Clock Correction
None #:i Clock Correction ffifig:
. i g i
Clock Correction One Word None: it SJOCE\Correctlon .
Two Words One Word: f#ifig 1 4~ Word #J Clock Correction 1jj

ap
He
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ST b W N B s
Two Words: 1{#ifg 2 4~ Word [ Clock Correction IJj
A
B Clock Correction 35 2745 11 H 1 4«
User User: % & Clock Source >’y Fabric # AB 4 (4t
Clock Source Quad g0 _In0_cc clk i)
TX TX: EIFE R E Clock Source SN TX 4
Quad: 1%%
Master Channel fiti% Lane 134 Clock Correction 3@ iE
Selection
Pattern0 0x00~0xFF 21N, DA K,
Pattern1 0x00~0xFF B2 AN, AR K.
X Jic B A A 2 A5 2 K A
5]k ,
K Character Y Ak KHG
ANe)ik: HHE
Read Start Depth 0~31 B RS, Al E R T IR TR

AFE

Differential Swing

100mV~900mV

fic & K% 2405 T 42 R Vdiffpp, Vdiffop=2xVdiff

Mo B &1k FFE f3(.

FFE Mode Auto Auto: FIEhEIR
Manual R
Manual: FzhEi
Cm 0~19 K i% FFE pre-cursor
Cco 21~40 X i% FFE main-cursor
C1 0~19 ) i% FFE post-cursor
SD Threshold 25mV~200mV Bl ZE 155 SD I1IR
Aut AT
Equalization Mode uto Auto: HahHL
Manual ~
Manual: FahiE
ATT 0~10 T EEES B, BE RN R R T IRGECK
BOOST 0~15 VLB R AR, BB R R RN 3 2 K
BIAS 0~15 fii & SerDes X #ZUE TR KRS H . BEME, T
BT IORAE R k5
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