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3-2 # 3%: Cyclone IVZhEERLE
By I A ] AR 1 R A

S ER EEHIRI ARG

B ARG B A AL R ] FPGA 2 BRI B SIRBC (TP) o 8 L BEAERE TR 4
BEP A — ANl s o AN T DU 8 AT G B 8 R 2 2 Cyclone TV &34
BE B AME D

B 3-1 S T 3haS G B A AR G I BE S TERL I AR T il 5% T ALTGX_RECONFIG
SIS RO PEN U], S E A 3-31 DU ShAS TG E N B AT R

o

B 3-1. FBHFEMEEHIS

ALTGX_RECONFIG MegaWizard Plug-In Manager ALTGX MegaWizard
Plug-In Manager

ALTGX_RECONFIG Instance
(Dynamic Reconfiguration Controller) ALTGX Instances

reconfig_fromgxbl[n..0]

reconfig_clk
read
write_all Arlaclgr?ﬁzolgz%s reconfig_togxb[3..0]
L7

PMA control ports (1)

|data valid

i Parallel
reset_reconfig_address Channel » addr o | busy
reconfig_data[15..0 reconfig ress i
.g_ [ ] ogic. [ ™| translation Serial |error
reconfig_reset i Converter
logical_channel_address[n..0] Offset
rx_tx_duplex_sel[1..0] Cancellation ||
control logic reconfig_address_out[5..0]
==

reconfig_address_en
channel_reconfig_done

| o =

reconfig_mode_sel[2..0]

B 3-1 iR
(1) PMA #z= 8l 1TH Vops TN L DC 1425 LA K TF sh3h i 2 i 4 o

L= A7 PMA FE G B RS R T2 il .

L= ST LU ] —A ALTGX_RECONFIG S8 42l 2 MUK b . 48100, A REME T 24
ALTGX_RECONFTG S5 A 2] — MU g B o
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B AT e s 1 A 1 512

3-3

A ERCEZHI 4 D3R

A8 3-2 BT B2 HC ) s ) A A i 1 AR B IR

R 3-2. FHFEREEHIBREOFR (ALTGX_RECONFIG £ ) (1/6)

¥ 14 7R

mA /
i

B 9

ALTGX_RECONFIG 215 i) i 4fridn A

reconfig_clk

A

A B R T R TR S I L R

m Receiver only (37.5 MHz #| 50 MHz)

m Receiver and Transmitter (37.5 MHz %I 50 MHz)
m Transmitter only (2.5 MHz #| 50 MHz)

AU, Quartus® TT fFiZ A — AN 2RI AINE . %I BA i — /S B 1/0 Il i
PRI N B, 3 N L R 4% REFCLK /28 J DL AT by AR 28 24 i (o)

I

ALTGX 5 ALTGX RECONFIG ¥:O{5%5

|

reconfig fromgxb
[n..0]

A

ALTGX Sz p ity 3 1D ALTGX_RECONFIG SR i) — /MR o T %M 52Tk
WA, DIUZAE 5 56 B DA AR BB 5 bit IR

{E ALTGX MegalWizard i FLES 1, %45 5 M S LI T General SHfiH What is the number
of channels? REII H FITIE ()i 1 4w o

it APk ALTGX Skfalrh i Bk B

1 WiEdE < 4, WEILED reconfig fromgxb[4..0] = 5 bit

5 < JliEHE < 8, WHEGT reconfig fromgxb[9..0] = 10 bit

9 < R < 12, WD reconfig fromgxb[14..0] = 15 bit

13 < iiEfiE < 16, WHHE 1 reconfig fromgx[19..0] = 20 bit

TE I IR T S SR 4 ALTGX_RECONFIG SEHIl5 224 ALTGX 54 2 [8](¥) reconfig_fromgxb i

I

m P ALTGX 326 1 ) reconfig fromgxb[4..0] F| ALTGX_RECONFIG 3247l
reconfig fromgxbl4..0]. T —ANALTGX 5241 1¥) reconfig fromgxb [] ¥
FI| ALTGX_RECONFIG =45 h 4 TR nl H bit, LALEHE.

B EBEALTCX S [freconfig fromgxbifii I (L HA =i What is the starting
channel number? #£Ti ) F| ALTGX RECONFIG 521 reconfig fromgxb % [ )
AL (MSB) .

TR S ERUE LA ALTCX S h 4 f#ife, 1M reconfig fromgxb 1 reconfig togxb iK%

F 1B ALTGX_RECONFTG 524, M4 Quartus 1T Fitter &4 —AMEEfE A,

IN
N

A\

reconfig togxb
[3..0]

K

ALTGX SEA31 i — 4 A\ 1T ALTGX_RECONFIG S0ty — ANt o 1o S5 0025085 1 22 T v
AP RS ALTGX S reconfig togxb[3.. 0] % A [13%42 % ALTGX_RECONFIG 2491 )
reconfig togxb[3.. 0] %M.

% SR IRZ [ E b 4 bits
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R 3-2. FFEREEHIBRLEOFR (ALTGX_RECONFIG £ ) (2/6)

¥ 14 7R

mA /
i

B 9

FPGA Z2#J 5 ALTGX_RECONFIG B: O {E%

write all

A

BEAEE S A reconfig clk WFEMEM, LURZ)—AN A ALTGX_RECONFIG S5 31 ALTGX 5451 fF)

B 4.

AT DO PRGOS S H T mif SCEFRAEL

B EZE'SEF — %F¢ Enable continuous write of all the words needed for
reconfiguration 3£, XX write all {5 St — K RSz HL#EAS . mif L
)5 N . What is the read latency of the MIF contents & THAY 1% 1 i
R . WK reconfig clk JAHICKEN N BT FILIR

B WM S EAF — 24 Enable continuous write of all the words needed for
reconfiguration MEIZAHI N, .mif XK NFHHELABNSEY.

busy

K

4l TR R M ERE LS SR, B1F LR, B S as—

reconti clk IERHMIRFHERT, WRWE, JHEDSERERHEN PHEES

ALTGX RECONFIG SEHRHBSOmtH T S BRIERS, RGP

busy 15 SRR T (B ROAERLRE ORI 52k

m PMA i G PR — s T BT S AR 0 S A T
¥

m S T — A T B AR SIS A mi £ ORI, 45
LR

read

A

BT A reconfig clk BRI, LhR ks, read i 4GS HI T PMA 2 AL B A
o 47F Reconfiguration settings #r%:i%+#¢ Analog controls, JifF Analog controls tr
SRR D—A PMA #5155 OB, read i 470 .

data valid

K

CE T PMA R EEAC R, 1223 L] 1 S A T FE 47 ) 25 A T B e 5l P 5
P

R data_valid i diFI, i O b ROdR A A2
A RE R /DM TEAL A PUA 203 LI, 245 5 A BeERg. B, tx_vodetr] out.

error

K

ey MR ] TR AT — AN SR ERAE . 7T LATE Error checks S &R Zum . 2553
ANITEFRRAER, ISEREERSAHE busy 55, JFEN error {554 reconfig_clk
B BETIRENER, ESHE 331 PR« shA TR E R R 7

logical_channel _
address[n..0]

A

44575 Analog controls Ft1fHflifit T Use ’ logical channel address’ port for Analog

controls reconfiguration LI, ALTGX RECONFIG MegaWizard Plug-In Manager ¥ {#fEi%

i,

logical channel address % I % FEHU 4 T-#5 45 Reconfiguration settings JtMif] What is

the number of channels controlled by the reconfig controller? iETirf ik &EfIE. REHE

ENASERLE 2 st B A KT — A, 2 D A RE R AR

TP A o P o
P A

logical_channel address

i A\ 1 525
logical _channel address|
logical _channel address|
logical _channel address|
6 logical_channel address|3

0]

1..0]

2..0]
..0]

O o1 W Do
I
— 00
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R 3-2. FFEREEHIREOFR (ALTGX_RECONFIG £ ) (3/6)

woem | BN

B 9

rx_tx duplex sel

R 2 bit Wfg 5, AL Error checks il E# Zum 1 .
A RZ AT b 1 (RS ARAE T B TSP B2 L1, S AE A ORI () R 3% 3 74T
o

(1o o] N | AT RE:
B rx_tx duplex sel[1:0] = 2’ b00— Xl (1M LUK R IE 4> BEAT AL E
B rx_tx duplex sel[1:0] = 2’ b01— X W (MECHE 7 BEAT ERLE
B rx_tx duplex sel[1:0] = 2’ bl0— X[MHIE M KIEH A IHATERE.

B EES / REET

tx_vodctrl[2..0]

(1 A

AL —ANTTIE I SRR IS Vop P HIE S, A REIEIE 3 bite HE ALTCX MegaWizard fhff
AR TX Analog FHHI_LIM A% h A LR v & AR UL PR, W B S T A
WIH#EE T Analog controls [ Use ’ logical channel address’ port for Analog
controls reconfiguration ¥, 5{# Use same control signal for all the channels i
i, WAGE SRR E N 3 bite W, %5 SIS NAFEIE 3 bit,

THE/RTS 100-QUUACHM tx_vodetrl BEAN MK Vo [FI{E.

T IREAE R, 53 Cyclone IV GX Device Datasheet i) “Programmable Output
Differential Voltage” %)

tx vodctrl[2:0] R ALTGX SE4) 1 FHNER) Vop BEE (mV)
37 b001 1 400
37 b010 2 600
37 bOl11 3 800
37 blll 402) 900 (2)
37 b100 5 1000
37 bl01 6 1200

P B = N/A
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R 3-2. FFEREEHIREOFR (ALTGX_RECONFIG £ ) (4/6)

woem | BN

B 9

tx preemp[4..0] (1)| HA

KR T REEN SR ETINE S FEH. MR A s B, s S E
ARG P25 TN AR & A
WHAERE T Analog controls F-[fi (%] Use ’* logical channel address’ port for Analog

controls reconfiguration ¥, 5{# Use same control signal for all the channels i
W, WAGESHEESMER S bite BN, ZETHRENEEES bit.

tx_preemp[4..0] FHRE ) ALTGX Sk & RN E B & (mA)
00000 0 Disabled
00001 0.5
00101 1.0
01001 9 1.5
01101 13 2.0
10000 16 2.375
10001 17 2.5
10010 18 2.625
10011 19 2.75
10100 20 2.875
10101 21 3.0

P B = N/A

rx_eqctrl[3..0] ()| HA

RAR—ANEM TS, TR T PUA Bl s iz hi g
WAL T Analog controls F[fi (%] Use ’* logical channel address’ port for Analog

controls reconfiguration ¥, 5{# Use same control signal for all the channels i
T, WAZGESHIEESEEN 4 bite KW, %ESHTEENEE 4 bit.

rx_eqctrl[3..0] MR ALTGX S0 % &
0001 I

0101 I

0100 i

0111 i

P B = NA

rx_egdcgain A
[1..01 (1) A

A —ANTIE M2 DC 18 55 B 5

WRAERE T Analog controls Ffi (%) Use ’* logical channel address’ port for Analog
controls reconfiguration i, 5{# Use same control signal for all the channels i
T, WAZESHIEESEEN 2 bit. KN, %ESHEENEE 2 bit.
NS5 AV A LR E

rx_eqdcgain(1..0] HIRZ ) ALTGX % & Y DC 34251 (dB)
2’ b00 0 0

27 b0l 1 3 (2
27 bl0 2 6

P B = N/A

KFVEANER, E3% Crelone 1V GX Device Datasheet T[] “Programmable
Equalization and DC Gain” #k47.
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R 3-2. FFEREEHIRLEOFIR (ALTGX_RECONFIG £ ) (5/6)

s WA/ 3 B
W o AL

BRI R IE Vop B HIE S o EE TR T AE Von B AR IE. ZabEs
tx_vodetrl out it e B FEh A TR B P a Friehlnil 8%, LK Use * logical_channel_address’
[2..0] HU port for Analog controls reconfiguration i£Jifll Use same control signal for all the

channels ZEIMIACE .

KR—AENTUNE SR EIE 5. EES litﬂ%ﬁﬁiﬁm)\?ﬁﬁﬁ%q)\ﬁ’]{ﬁ AT T
tx_preemp_out K I T Eh S L B B fe i a5, LlJk Use ’logical channel address’ port
[4..0] b for Analog controls reconfiguration il Use same control signal for all the

channels ZEIHIACE .

KA EEEIE T, DL ALTGX SERI M & M w B . &t (s 50 o I T
rx_eqgectrl out e AT E S I ME S, U Use ’ logical channel address’ port for Analog
[3..0] b controls reconfiguration il Use same control signal for all the channels FEIN[FAC

H.

A ANTIEM IS DC 8 a5 SR 5 5 o 1445 S ALTGX 524 DC 33 M Bl . i
rx_eqdcgain out i 1575 1058 BT 2hA E L B P e i i 4, Ll & Use * logical_channel address’
[1..0] b port for Analog controls reconfiguration i£Mjifll Use same control signal for all the

channels ZEIIMIACE .

WRFBBEERLREES / REES

S UCE FHIIE, LUR RIAR R M sh 25 Ehe B

| 37 b000 = PMA #& T AU E R (X BRI )
il o HA |3 b0l = M ERER

fra e => N/A

EEREZ AN SIS TR E BRI, reconfig mode sel[] A AT FI1FH Ao

Gl FURA T T4E Channel reconfiguration L EATiE# . %155 G T4 channel

interface 55 Use RX local divider i£Tiiff] Channel reconfiguration mode ] —4zhAE

. BB
reconfig address N e ) T N
out [5..0] Hrh | MgeBoR s EA  mif SO, % B RE ALTGX,RECONFIG S BT 1) 2 A . 1%
B fF5 M0 R, DL 1R R HhE, ARG M 0 Hﬁhtﬂﬁh TR LM AR 5 R R W BT

.mif S B 4 5‘1 reconfig address out| Efﬁﬁ mif AR R,

MR e hEAE £ 0)

XE—/A[{E Channel reconfiguration Fiififfik#eMin[ k(s 5. %{5 5 UdH T Channel
reconfig_address i reconfiguration YEI ¥ — AN AER EHA.

_en v A ERE P E reconfig address_en, AEH] reconfig address out [ 1 2%

WA, EE SN ERE SRR EA  mif LA 16-bit %Z}:Zﬁﬁﬁh

X&—/MAFE Channel reconfiguration FLM-Pik#EHI LSS . %{5 500EH T Channel
reset_reconfig s reconfiguration ZEI A — 45 A TACE B
address "N | S IR ALTGX RECONFIG Sl (I AL B L AT S0, WA R

I HEA%E S —/ reconfig clk IR,
reconfig data M5 SGEM T Channel reconfiguration MEI T — 5N AEE & B, ﬁm*"”‘ﬁim
ooonfls. Input | 5B 16-bit 5, FERETELAUE R . mif SCEdr. ALTGX RECONFIG 591 sk #3 d Ad FH

o write all {5 5N —A . mif S &Lt reconfig data [15..0],
WREX (55, %A LI#F Channel reconfiguration 5Pt AT i i B HEFEIFAT A7 o
. N B S U SRR T 2 T (N A AR AT A . sk X IRFE Channel
reconfig reset (4) | HA reconfiguration #si,
W IEER S O, WFHEEEA{E 5 AP reconfig clk 3.
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B g 4R

R 3-2. FFEREEHIREOFR (ALTGX_RECONFIG 3£ ) (6/6)

4 7K @ﬁ/ W

AR TR ]S A I B AR D2 E i TS . mif PRI 7
fth | channel _reconfig_done & 5 fEHT M BNA ERCE S IF SURITT UG 20 S0 . L5 5 OUE T
B E AR A

channel reconfig
_done

R 32 k.

(1) ANRPFTEHERFN bit #R A PAE.

(2) WEREE W SR F 5280 PCT Express® (PIPE) BIARERII .

(3) JEiLf# I ALTPLL_RECONFIG % il #8 K047 PLL TEECE . Kk, 'EA R reconfig mode sel[2..0] ¥ FIEFEM .

4) JECO?fi/ngreset FEASEFITIR MM . WA LS LIk, XTSI reconfig reset AL, A2 lifl
TR A

B IAETIBE
Cyclone IV GX #sfFAERE—HCliE LI gt TR s, DUkl T2, )k
AL (PVT) T3 BRI AL 24 o IXEEA AL RO L B L T v 2 A i, (e AT
T PRV BR T A E MO EIE, S S A TERC B R SR R
PITAT HMGEE _E R AT IR A2 A HE DI E -

T Receiver and Transmitter 15 Receiver only il &, Offset cancellation for
Receiver channels ¥EJi7E ALTGX LA K ALTGX_RECONFIG MegaWizard i Bl gs ik A
Eflife. HIEIHAEH T Transmitter only BLE . % T Receiver and Transmitter
Lj Receiver only fil®, — &% AE ALTGX RECONFIG 55 ALTGX (47 Yl iE ) SLpl
(& DB R 5 -

TRFE BCHEAE B — s L G2 ABIAT . ImEE RCHE R b B A R B B S I B 15
HlEs . fEER Rl A 40%EH: ALTGX RECONFIG 55 ALTGX sl (i idiE ) .
HAh, AU reconfig fromgxb. reconfig togxb FlATE KN 4iE 5 % H2 3
ALTGX_RECONFIG LA ALTGX SEf (A iiiE ) .

e FIN, 3 R e e AN A B s B i P T, Bl AR R P AR
BBOHIE L) s M e D Be . b5, B v RE R R ) AN [ IR, I AR 22
T A A HE T 24

Il LS B AHERE R I — Ko 4%} N —A> reconfig reset BAHS, KRS I
BB HERRE . M RS HMEIEFE SE )G, W B AT reconfig reset, IP-A s BHEUEFEKE
ALSFKIEAT. WME LW )5S reconfig reset, 4 HEMEY reconfig reset, fhi
BASHE R A TP . WRAE A2 S, (HAE I FE A A2 58 il 2 W B A7
reconfig reset, MAKASTEIIMBIRAEIRE, U4 reconfig reset #EHESIN, 7
SSEOFTT IR I B A HE R

Cyclone IV 281FT-/, Altera 24w 2011 4F 11 H
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%32, Cyclone IV3IAERE

3-9
B AT e s 1 A 1 512

B 3-2 o T m A R HERE (R IE R UL

B 3-2. fWBRHERFEF ALTGX 5 ALTGX_RECONFIG FZE#: 1% Uil

) ALTGX
reconfig_clk ALTGX_RECONFIG reconfig_fromgxbn..0]
offset cancellation reconfig_togxb(3..0] _ | | TXPCS TXPMA
circuit o
busy }
RX PCS RX PMA
+CDR (1)

B 3-2 R,
(1) SRR (i FE RHEE R o A

I BhAERE 5 243 reconfig togxb Fl reconfig fromgxb 15 5 ¥ Hd & % Bk 2

Il mBE R UERRAT I, — & RN B AL gxb powerdown {ii 5 o

33 SR T B RE  FFE

B 3-3. WBRHEHHFERERSKBERRE I

)
«

reconfig_clk

@ )
1

busy

& 3-3 3k
(1) #81F LS, busy f597E5— reconfig clk W8l IR FEAEAR B

() HBhA TR E B 50 S e BAEERERS . busy 55 E7EEE /> reconfig_clk B & 4 B AL .
(8) busy {5 T IR W T A2 ACHERERE ) W 52 1 o

B HER R I Th Rt B

TERS e, WAZ0%H: ALTGX_RECONFIG 45 ALTGX sf9l, LASEIRIhGE(S Bt ThREfs 5t
BN A TR E 05 28 O I R BRI, X T IURe i B S, mR A vk F
IEFEL IRl 16 4> reconfig clk W E M. 7EMmAS R UESAT I (B ShBE(h 2R
B, —EAEEANL gxb_powerdown {55 .
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%32, Cyclone IVEAENRE
B AT A

S EREHEN

AEACE I RRAERE ST, ST DO R — NSO S TE R S EE > BT S AR E, 1
T I e AR 3 18 m o AR K] FPGA ZE 44«

m B (PMA) P ERCE

m HIEELE

m PLL FAH

% 3-3 8T Cyclone IV GX #AF AT+ 1) 8 H i B AR A

# 3-3. Cyclone IV GX 88 FrZ A ER EHER

PR Quartus II s
X E A BB Transmi tter .mif S
s e | | it | e | M| | 2R
nly

s Bt — v v v v — —
Bl (PMA) il G & v v v v v — —
T IE AL E
b GE; AN v v v v v - v
PR TE )R R ) — v v v v — v
PLL Ffi# v v v v — v v

A H AR ] XS Cyclone TV MR #8HEAT 8 A ENL & -

o CPVA FEHEACERGL 7 5 3-10 1T

o CfCRASEIERERECERS O 3-1T )

w JEEERO (EET . mif SOfF)
w ROETE S B AR (BT mif SO )

PR # 3 f A— PoR QAT P A 2

AN A S s S R E -

m BAHAERE / A5 10 PRBS 57 BIST

m Receiver—-only iii& 5 Transmitter—only i 1& 2 [A] 34T V) He

B X180 bonded X4 502 M1 HEAT V)4

PMA IR B

Cyclone IV #844Ft,

% 2

XEFAE ALTGX S5 o BC L O T AT SRR ROCA G BLETE, S mT UGS TR T PMA 4556 1k
IrEh AR E

m FUNERE
B RcE (A E R A SRR A BRE )

m DC 7 %A
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# 3% CyclonelVESERE 3-1
FIAERERB A

m Vo, WH

T AF AL AL B ShhE, FRAENS X PMA FRHR k3% 28 0 R 25 P KRR 28 ImTE W E

HATHIAERE, FFRRIE BT 0 AR B 58 39 PMA 25551, DL A F i A€ 40 7 pc & A

O AT B S AR .

TR Z=ZA TR T ERE BOR 43 IE 1) PMA #2534 :

m “ Jyk1: ffi[] logical channel address BN EJ5E WK SiHE 7 5 3-11 7T
w2 BRI ok BT Ok fR i 58 3-13 1T

B 7R3 NPT O g R NS AN RIE I S 5 3-16 T

F1E 1: i logical channel address EECE R E KW AR EIE

1t Analog controls #n%% 1%E+#% Use ‘logical channel address’ port i LIffifiE
logical_channel address ¥ [ M7 VEAE T 307 50 B 458 A 4 1 22 Al 38 1) 1
i

HAh, il DUl E rx tx duplex sel H A b B AR IAR S S IR Iz 251 10 f) 45
Wegs o KB #Ri . B AN SR RN AT R E . A TG R, 1S5S

1-3 W#E 3-2.

YEHE PMA #5435 1

AN ALTGX_RECONFIG S5l j 2 1l 30 3 $0 8 22 /0, 398 52 A9 PMA 2 4 i 11 B S AR 5 il o
) 5 )

B tx vodctrl Fll tx vodctrl out [l ELF 3 bit

B tx preemp fl tx preemp out [&ELE 5 bit

B rx eqgdcgain fl rx eqdcgain out [H5ELE 2 bit

B rx eqgetrl Fll rx_eqetrl out [H5ETLE 4 bit

it

BRI AN S A, T ERAT T AR

1. ¥R Ev E ke i PMA #lim 0 (#l, tx vodetrl = 3 b001),

2. % logical channel_address % A& K52 Bk 258 18 (AR EE AL & IL PMA #54)

() 3% $i3m 1E H
3. ¥ rx_tx duplex sel 3 1 E K 2’ b10, XAEH A K% PMA #4148 5 N B &k #s il
.

4. EAEITFURET, EHER busy 55 MK,
5. B write all 55— reconfig clk W4 & .

busy iy HURAAE 5 0w i, R W] S) ARG BRI IR T 5N PMA 45 HME. Btk
SERUR, busy 15 5N

Altera @] 2011 4E 11 H Cyclone IV 84T,
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12 3%, Cyclone IV ZAERE
A E A ERGA

K 34 o T3k 1 IS AR R 1 BOE .

B 3-4. BiEHUE —Use ‘logical channel address port’ %&IN

reconfig_clk N F
| | | [ | N
| | | I
| | | I
write_all : : : {
T T T T
| | | | | |
T | T T T T
rx_tx_duplex_sel [1:0] (1) 2'00 | >< I 2b10 | | !
| | | | | I
T | T T T T
| | | | | |
T | T T T T
logical_channel_address [1:0] (2) 2'b00 : >< } 2'b01 : : {
[ | | [ [ |
| | | I I |
| | | T “\\
sy | : | :
[ [ | |
T T T |
| | | | | |
T | T T T T
tx_vodctrl [2:0] 3b111 ] >< ' 3boot | ! {
[ | | [ [ |
T | T T T T

& 3-4 3k

(1) FESBE TSIy, U REAEIRIE (1) A S 4835000 5 N E s

) AW, EERSAERE RS EESCAM . K, logical _channel address %14 2 bit .
WAL

2By, BT ALTGX_RECONFTG SE71 42 il ) 415 R 38 18 A6 8 148 23 v RO A S Vigp 5761
AAT A PEHOAT I Vop B, 7 ZEAT R AP IR

1. ¥ logical channel address i A B Uk 2l 8 (ARECH: PMA #2546 ) 1)
Wi ENE (40, tx_vodetrl out).

2. K rx_tx duplex sel ¥fi ¥ E B 2" b10, LU MR il 18 Hh S 2R 2% PMA 4%
il

3. BAREIITUATT, AR busy {55 MAKH P
4. BT read {55 —> reconfig clk BFEIEIA, AT JE B A&

busy 4t IR T bz, R WIS TAC B F2 B8 IR T B PUA 428 . A% 4 e
J§J5, busy {5548 MK T, data valid signal # BEAZFRM T 465 S LT H
A AT

Cyclone IV #$4F, Altera AW 2011 4E 11 H
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# 3% CyclonelVESERE 3-13
FIAERERB A

K 3-5 Won T 1 AT .

B 3-5. EAEHIUETE —Use ‘logical channel address port’ %&IN

reconfig_clk 1 r

\

tx_vodctrl_out [2:0] 3b111 3'b:

} } ] ]
[} [} ] ]
read i i i i
| | |} |
T T T T
] [} ] |} |} |
T ) T T T T
rx_tx_duplex_sel [1:0] (1) 2b00 | >< i2b10 | | i
I | I : : {
| } [} ] ] |
T } T T T T
logical_channel_address [1:0] (2) 200 | >< 1 201 | | |
i i i i i !
| | | —
busy | | | |
| [} [} ]
T T T ]
} } } ] |
} } } ]
data_valid | | | !
| | | | Al
i i i i N
i i i j
[} [} [} *
| | [} ]
T T T T

|
]
XX >< 3001
]
}

_><_______

& 3-5 3k
(1) FEIX—PE A A, AN MTETE (1) A 326 430 70 B IO o
(2) AEX—PIESpIF, &R SRR E 2B EECh Y. Kk, logical channel address #1452 bit 5.

I RIRFHEAT IS (R R R vF .

FiE 2. B ESIE S REH A RO A8 EE
ZTEAESK logical channel address ¥, X}i%4% 3] ALTGX _RECONFIG S i Fr 5
W 7% 3B ) PMA 5 R EAT T .

#50] LA# ] ALTGX _RECONFIG MegaWizard il FH#%A) Analog controls Fr2% i)
Use the same control signal for all the channels JEIM. Wi R RE %L, N
PMA il s 11 49 [l 5 96 52 1R B

B i B A A B PMA 255355 1
B tx vodctrl [H%EH 3 bit

B tx preemp [HE N 5 bit
B rx eqdcgain [l N 2 bit
B rx eqetrl [HE N 4 bit

BeARH BT AE AT IK) PMA #5533

B tx vodctrl out AHFIEIE 3 bit

B tx preemp out NHHHIE 5 bit

B rx eqdcgain out NHEHHEIE 2 bit

B rx eqctrl out NEFHIE 4 bit

B, AR b gh A H G E A A A R E Oy 2, W tx vodetr] out 2 6 bit .

Altera @] 2011 4E 11 H Cyclone IV 84T,
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3-14 #3%. Cyclone IVZHFERE

A TR E R
=L
LEIE % B PMA 255 11 Hp 32 5 FIME 28 5 N BIE#:4 ALTGX_RECONFIG S48 i BT A U &

i, (5iEE D41 ALTGX RECONFIG MegaWizard Plug—In Manager "H{ffE T
tx_vodctrl, MTTXIWCA ZSIBIER) Vo BEATERCE . ZE T 5 SE MK ERE Vo,
TEPIT T Y

L JR B E AR, 27 SRR IR E 1 PMA FilEe 1 (1, tx vodetrl = 37b001) .

2. ¥ rx tx duplex sel ¥ ¥ E il 2°b10, LME A5 A& 1% PMA #4518 5 N Bk 2818
E.

3. EAREIIFUATT, AR busy {55 MK HP .
4. B write all /55— reconfig clk W&, MIIJE 305 .

5. busy ftIRASE T wkhrem, RUISNATER EABISE T 5N PUA S HIME . it
SEHE, busy 55 AR AR

K 3-6 Won T 2 I E .
B 3-6. BiEMEE — BR—F5HTIER#EEER

|
reconfig_clk ’7
1
| | | | | | |
| | | | |
| | | | |
write_all ! ! : : :
T T T T T
| | | | | | |
T | T T T T T
rx_tx_duplex_sel [1:0] (1) 2600 | >< I 2pt0 | | | |
| | | | | | |
l | l l l | l
I I I T “\\ I
busy : : : : :
| | | | |
T T T |
| | | | | | |
| l | I I I I
tx_vodotr! [2:0] 3111 :x< | 3b001 | . . .
l | l l l l l
} } } } } } }

& 3-6 £
(1) FEIX—PE A A, AN MTELTE (1) A 326 4 350 70 S IOCE B o

BRAEH

G SR B 4 ALTGX RECONF LG 2081 )46 2 308 308 P e BT PR, IR & 18 e Ak i 5 ik
Jeis IR PMA 4 iy 1A YT A

B, Wi iy ALTGX _RECONFIG # ¥ @ iE£ A 2, W) tx_vodctrl out b 6 bit %,
tx_vodctrl out[2:0] {55 5i@iE 1 #HX N, tx vodctrl out[5:3] /55 HiliE 2 AHXS
Mo

LR NEIE Vo (RIS, T EHAT R A1 R

1. JAshifsmc i, TER rx_tx_duplex_sel ¥ VW E AL 2’ b10, CUE IR #il iE
HRA S E A 32 PMA 354k

Cyclone IV #$4F, Altera AW 2011 4E 11 H
% 2



# 3% CyclonelVESERE 3-15
FIAERERB A

2. BWAREIIFUETT, AR busy {55 MAKH P
3. B read 55— reconfig clk BHBHAIA, MM JE 2l S fE % .
4. busy FrHVIREGE S P E, R TECE R B8 AT T 12 PMA #3515 5 .

5. WALHIEIUGE, busy 55 NCH Y. data valid (558N, RWBFEHNE S
AT P B AT

6. TUEHUEIE 2 I Vop B EE, T2 tx_vodetrl_out[5:3] HHHME.

FEVE 37 Fron s sl vh , AR5 T da i 7E Il IE 1 A 2 5 N AL Vop B H 2
W% 3 b001 F1 3" 010,

B 3-7. WY — KR EHESH T SR A EE LN

reconfig_clk r

read

\
A}

busy

data_valid

A}
\

rx_tx_duplex_sel [1:0] (1)

|
|
|
|
|
T
|
|
|
|
|
T
|
|
|
|
|
]
|
' 2b10
|

|

2'b00 ><

tx_vodctrl_out [2:0] 6'b111111 6'bX)dXXXX 6'b010001
|

__><___ S A
__><_______

B 3-7 R,
) AEX B S, A EIE 1) 2 A  23 IUE -

I RIRFHET IS (R R R vF .

U 3 KA NCR R R AR IS

W 4EH Use the same control signal for all the channels JEI, M5 {L45iM
PMA F il FU0 F NI IE AR RO o W REERIZIE I, U PMA 42 Hl 3 11 9 i 52 58
JEW R PR

Bt BT A5 A B PMA 256135 10
B tx vodctrl JHFHIA 3 bit
B tx preemp MNHRHEIAE 5 bit

B rx eqdcgain NFFIEIE 2 bit
B rx eqctrl NFFHIE 4 bit

i, WREPAEE, W) tx vodetrl i 6 bit % (tx_vodetrl [2:0] HiliE 1 AHX)
N, tx vodctrl [5:3] 5iHiE 2 AHX4RY ) .

Altera A®] 2011 & 11 H Cyclone IV 2814-TF-i,
% 2



3-16

%32, Cyclone IVEAENRE
B AT A

A% T AR ) PMA $5 51
QS 3-13 T “ Tk 2. G NARIRI A S R AT Ok #5380 7 prfig
R, DA i PMA 32 i 11 )80 6 00 T4 — MEIE A 2 ST Y

it

BT T AT TE ) PMA ##R g5 O, RIk dn AR % %2 ALTGX_RECONFIG SE 431 ¥+

BT ERCE, WIEE EAERT 75 (A Y. PMA £ 8h D BeE — AN, R HAE

BRI G 2, WAL T E ROnE PR AT EAE A .

fltur, WS e ALTGX RECONFIG SE=HI M E £k 2, A GO N tx vodetrl {7

TN 6 bit . tx vodetrl[2:0] {55 H@IE | AHX M, tx vodetrl[5:3] {555

1B 2 AN o

B EMATH—ANEMEACT W IE 2 1Y PYA ER 3T B A ERCE, AT BEHIT AL R, M
tx_vodetrl out[5:0] H4GRILA #) PMA F54HME . ¥ tx vodetrl out[2:0] HH T
tx_vodctrl[2:0], LB AJHIE 1. XFEEIE | S AR RIR(EE 5 .

B PUATEE . XTI EIE 2 5 NHME, TiEIE 1R,

/< 3-8 ¥ 5T Use the same control signal for all the channels %It 2% H )

AT .

B 3-8. GitMEE — KR EHESH THEMK A EEEN

reconfig_clk r

| | | |
| | | |
| | I |
write_all | ! | !
| | | |
T T T T
| | | | | |
| l I I | I
rx_tx_duplex_sel [1:0] (1) 2b00 ! >< ! 2'b10 ! ! !
! l ! ! i !
| | | T “\\

busy : : : }

| | | I

I I ] |
| | | | | |
T | T T T T
tx_vodetr [5:0] (2)  6b111111] >< | 65111011 | | |
| | | | | |
T } T T T T

& 3-8 iR,

(1) R —PIBSEp)
(@) R —PIBEH)

o DORHEIE ) A2 3% 3 T80 B N -
o thENATE R L hlds (ALTGX_RECONFIG 54 ) Brizsthl K@i £ty 2, JF H tx vodetrl #AHm FEAEREMR .

Cyclone IV #84:Tt,

% 2

(Rl i HEAT 125 A A AN SRV

Lz
Tk 3 AR 5 A 2 A R L S AR, S 3-14 ORI ¢ DAk
ﬁ »

XS —AMER Tk BGOSR IO BT A (A E SO\ BT
71 PMA B o XTI ER A N, Al tera @ UUfEH
logical channel address Jjik.

Altera A7) 2011 4 11 A



%32, Cyclone IV3IAERE

BATE R E R

317

XA RPOR, T DU U SR IE AR A LSRR A DUR IR
I3 B AR 0 (0 PMA L. BT R PEANAE R, TS 3-8 TR ¢ AR

B g 726 7 . T LA k1 B ALTGX._RECONFIG MegaWizard Plug-In

Manager ] Error checks #5254 1) Use "rx_tx duplex sel’ port to enable RX
only, TX only or duplex reconfiguration LT K/¥ it rx tx duplex sel ¥,

K 3-9 WoR T AE R ER e B R N HE4T Y B IS ALTGX_RECONFIG 34| ALTGX S5 )i 4%

0. BT PR E, WS 3-8 JUh M Sl TERCE I I 8 7 .

K 3-9 W T PMA FERC B ARG O -

& 3-9. PMA EFREM#R Y ALTCX 5 ALTGX RECONFIG [ 8% It

reconfig_clk

ALTGX_RECONFIG

rx_eqdcgain[1..0]

rx_eqctrl[3..0]

rx_tx_duplex_sel[1..0]

logical_channel_address|[n..0]

-
read
write_all : Analog
tx_vodctrl[2..0] > Reconfig
tx_preemp[4..0] > CLont_roI
ogic
P>
P
P>
P>

& 3-9 iR,

—>
—>

<

reconfig_fromgxb[n..0]

-
reconfig_togxb[3..0]

data_valid

busy

tx_vodctrl_out[2..0]

tx_preemp_out[4..0]

rx_eqdcgain_out[1..0]

rx_eqctrl_out[3..0]

YYVVYYY

PRI, T AATX/RX PMARER 5 B PMA R B 5 1
BEIE], TS PMARE S HETX/RX PMARLER (3 1

——p ATEEER BRGS0 T S

(1) BEfS £ PMA TS ELRE o0 BT AT TG L

»
P>

ALTGX
TX PMA
TX PCS
(1)
RX PMA
RX PCS +CDR (1)

WK %18 8 B e B AR
i i % ¢ ALTGX Fi1 ALTGX RECONFIG MegaWizards H[f) Channel Reconfiguration ik
T, A8 AT DRIk #sl T8 AT 1 Sh e A o R I e Th A . i I8 o A

ST AC & BT O AR I TE R PCS A1 RX PMA #52H

ARCT A DT A 0 2 G AN WAL @ AT Y RX PMA SR AT 7 JC B K TR A0 A5
HSH 3-22 TURHY “ Af ] RX A Iy /3 45385 1) Bt ok e i 2 45X 7 o

PRI IE R E A, DURBL S AR, Btk A LV . Tl I % ALTGX_RECONFIG

MegaWizard Plug-In Manager HHIFIESE S #ifE, BT LUERfl AR —X write_all {5
5o Quartus IT FIFAR AR5 NFBLE P 28K M I 7.

XM IEE R, T mif SO I A E BT Ok A AT S A AL .
cmif SRR T TR A R E OR Al (W EALCE S B . 7E Quartus 11 KA
BEHIEPET Generate GXB Reconfig MIF IETi)5, 4 BaEMK . mif AN A XFTF
ANFH) . mif SCPFRE, 8T B JE X ALTGX MegaWizard BEAT HINC & LA KL 4wk, LA
AERE T TSR M A E WO E Y . mi T S

Altera A% 2011 4= 11 H

Cyclone IV 84T,
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3-18

%32, Cyclone IVEAENRE
B AT A

B A A BE S AR T R/ (16-bit Hdf ) A7 I FE Xk 5 AT A #4538 T 4
AP — AL S AR B HO A S AR

DA e J 0 R A e

mEIE R AR

m PGHIE R AR 0

B E R O E AR

Up SRR 5 B T 1) P B LR IR T, D A X — e

o ECE G B A B UG Y FPGA SRR I e %308 3 4 1 B0 T

m TECE I E B AT S SUS RN S T A RS S .

B LR R E B O RE S CAA MO A5 TIE R R A PCS ARtk

AR A2 i R — 3B I0 S ] 4 FH (K BT R N5 5

B tx datainfull— X—HAfG 5 A7 96 L Ok T 1875 ALTGX MegaWizard i
PR3 R B B IE SO XA NE S O RREIE 22 bit %E. {5 5O Transmitter

only Al Receiver and Transmitter Mt & 4L, X/ AU TILAH tx_datain
i

B rx dataoutfull—IX—%iH 15 5 FIEE A7 55 FE Bk T 1845 ALTGX MegaWi zard 48 145
PR B Pl IE A . AT N BRRIIE 32 bit YE. %15 5 XA Receiver
only #1 Receiver and Transmitter MiE A&k, XA uu AL TIA R rx_dataout
A
Quartus IT #HSHATELEMER A LLEGAE tx datainfull Al rx dataoutfull [i&
$ L JeAE Clocking/Interface St 1 GE & B I AR S 5o W1, Quartus
IT BRAFSCHF R FRIFIEHL pipestatus Hl powerdn {55« %0 LIPS PCT Express
(PIPE) ZhReRis, JFM PCI Express (PIPE) ZhAREM I

% 34 #iiR T tx datainfull[21..0] FPGA ZEtylrk #i@iE {Z5

+ 3-4. tx_datainfull[21..0] FPGA ZEMW R BBIEE OGS HHE (1/2) (1)

FPGA St e 4830 38 £ O K Bt 9 RIBESUH (ZT Cyclone IV GX STHFE) FPGA SR SHIEEHE DK )

tx_datainfull[7:0]: 8-bit i (tx_datain)

THEME S K887 8B/10B R A :

tx datainfull [ I AGiA (tx ctrlenable)

tx datainfull [9]
BT PCI Express (PIPE) Thigkat 2 AT A Bl (¥ K1k as o bl 22 ey (PCT

8-bit FPGA B KAl e H: 1 Express [PIPE]) (tx forcedisp). X PCI Express (PIPE) Zhfiehist, G ftH

(tx_forcedispcompliance).

m X}T non-PIPE:

tx_datainfull [10]: #fIZER{E (tx_dispval)

m X} PCle:

tx_datainfull [10]: SRHIHETIN (tx_forceelecidle)
10-bit FPGA ZEMWrk #s il #: 1 tx_datainfull[9:0]: 10-bit ¥ (tx datain)

Cyclone IV #844Ft,
% 2
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# 3% CyclonelVESERE 3-19
FIAERERB A

+ 3-4. tx_datainfull[21..0] FPGA ZEMW R ABEIERE OGS R (2/2) (1)
FPGA %2 My R A% 3B 18 122 O A A RZEESUH (ET Cyclone IV GX ST FPGA eyl & #il B O E )
P 8-bit Hifli (tx_datain)

tx datainfull[7:0] - tx_datain (LSByte) F1 tx datainfull[18:11] -
tx _datain (MSByte)

THEME S K887 8B/10B R A :

tx datainfull [8] - tx_ctrlenable (LSB) 1 tx _datainfull[19] -
tx_ctrlenable (MSB)

s 22 Al g
m X T non-PIPE:

tx datainfull [9] - tx_forcedisp (LSB) 1 tx_datainfull[20] -
tx_forcedisp (MSB)

m X} PCle:

tx datainfull [9] - tx_forcedispcompliance i tx_datainfull([20] - 0
SR 2 Fr{E

m X} non-PIPE:

tx datainfull[10] - tx_ dispval (LSB) 1 tx_datainfull [21] -
tx_dispval (MSB)

m X+ PCle:

tx datainfull [10] - tx_ forceelecidle i tx datainfull [21] -
tx forceelecidle

A~ 10-bit ki (tx_datain)
HABE L 10 bit PCS-PMA [f) 20-bit CT-
FPGA 2RI IR S8l B tx datainfull[9:0] - tx datain (LSByte) F1 tx datainfull([20:11] -
tx_datain (MSByte)

HAE 4 8/10 bit PCS-PMA f) 16-bit
FPGA HURIS R S 13 1

® -4 ERE.

(1) 8k T AT Sk 8$AH2 1 um D VEAA S S, 155 % Cyclone 1V GX Transceiver Architecture ZATH] “Transceiver Port
Lists” #%y.

Altera A®] 2011 & 11 H Cyclone IV 2814-TF-i,
% 2


http://www.altera.com/literature/hb/cyclone-iv/cyiv-52001.pdf

3-20 %32, Cyclone IVEAENRE
B AT A

# 35N T rx dataoutfull[31..0] FPGA ZEMI Kk AsimiEH: 55

# 3-5. rx_dataoutfull[31..0] FPGA ZEHylf &k #eiEH: 055K (1/3)

FPGA 2Rt R 3 BB DUl | Bl f5 548 (ET Cyclone IV 6X 3217 FPGA MR BB ERE O TEE )
TS S R E87E 8-bit 8B/10B #x A4 -

rx_dataoutfull[7:0]: 8-bit AL (rx_dataout)

rx_dataoutfull( }h%JU (rx_ctrldetect)
rx_dataoutfull[9]: fUHIEMLRAE S (rx_errdetect)

X dataoutfull[lO}‘ rx_syncstatus

N . rx_dataoutfull[ D EREIREEYS (rx disperr)

b 1 i B S S =

8-bit FPGA SRR B H rx_dataoutfull( s ERIREES (ex patterndetect)
rx_dataoutfull[13]: non-PCI Express (PIPE) Zhgat b (R LR FIFO M ERIR A

/s (rx_rmfifodatadeleted).

rx_dataoutfull[14]: non-PCI Express (PIPE) Zhgat b (R LA FIRO 4G AR A H
/s (rx_rmfifodatainserted).

rx_dataoutfull([14:13]: PCI Express (PIPE) Zheehizt (rx plpestatus)

rx_dataoutfull[15]: 8B/10BZfT % HH/R# (rx_runningdisp)
rx_dataoutfull([9:0]: 10-bit FR g (rx_dataout)

rx_dataoutfull[10]: rx syncstatus

rx_dataoutfull([11]: 8B/10B % RHixfi/r#s (rx_disperr)

rx_dataoutfull[l2]: rx patterndetect

Y P o B

10-bit FPGA JRFBCA A IBIE B 1 rx_dataoutfull[13]: non-PCI Express (PIPE) Zhgatrh (R LR FIRO M ERIR A
/"4 (rx_rmfifodatadeleted)

rx_dataoutfull[14]: non-PCI Express (PIPE) Zhgatrh (R ILRLFIRO 4 AR A
INEE (rx_rmfifodatalnserted)

rx_dataoutfull[15]: 8B/10BZfT % HH/R# (rx_runningdisp)

Cyclone IV #844Ft, Altera 2A#] 2011 4F 11 H
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# 3% CyclonelVESERE 3-21
FIAERERB A

# 3-5. rx_dataoutfull[31..0] FPGA ZEfl R iER: NESHHHE (2/3)

FPGA Zei e & 2338 8 DUl | S5 Ui (2T Cyclone IV GX SZHFH) FPGA R R 23 BB & O & )
WA 8-bit A idi (rx_dataout)
rx_dataoutfull[7:0] - rx dataout (LSByte) and

rx _dataoutfull[23:16]- rx dataout (MSByte)

THEE HBE7E 16-bit 8B/10B fEH{fH:

WAL
rx_dataoutfull[8] - rx ctrldetect (LSB) and
rx_dataoutfull[24]- rx_ctrldetect (MSB)

P TR 7
rx_dataoutfull[9] - rx errdetect (LSB) and
rx_dataoutfull [25]- rx errdetect (MSB)

P LIRS A
rx_dataoutfull [10] - rx syncstatus (LSB) and
rx_dataoutfull[26] - rx_syncstatus (MSB)

HAWE J 8/10 bit PCS-PMA f
16-bit FPGA Bk sz | PRI RO
rx_dataoutfull [11] - rx disperr (LSB) and

rx_dataoutfull[27] - rx disperr (MSB)

WA A A A 7
rx_dataoutfull[12] - rx patterndetect (LSB) and
rx_dataoutfull[28]- rx patterndetect (VSB)

rx_dataoutfull[13] and rx dataoutfull[29]: non-PCI Express (PIPE) ZhRghizt
HHFECR JLIE FTRO MBR R ST RS (rx_rmfifodatadeleted)

rx_dataoutfull[14] and rx dataoutfull[30]: non-PCI Express (PIPE) ZhRgkizt
HHRECR JLE FTFO AR ST RS (rx_rmfifodatainserted)

AN 2-bit PCI Express (PIPE) Thfgizbikafr

rx _dataoutfull[14:13] - rx pipestatus (LSB) and rx_dataoutfull[30:29]
- rx_pipestatus (MSB)

rx_dataoutfull[15] and rx_dataoutfull[31]: 8B/10B IiB1T% Riimnds
(rx_runningdisp)

Altera A®] 2011 & 11 H Cyclone IV 2814-TF-i,
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3-22 %32, Cyclone IVEAENRE
B AT A

# 3-5. rx_dataoutfull[31..0] FPGA MR MEEE OS5 MG (3/3)

FPGA BUM UK 1 1B DUt | M5 S 1EH] (ZT Cyclone IV GX SZHF ) FPGA BUMWCR 23l B # D L% )

AN 10-bit Hidls (rx_dataout)

rx_dataoutfull[9:0] - rx dataout (LSByte) and rx dataoutfull[25:16] -
rx_dataout (MSByte)

WA R AR

rx_dataoutfull[10] - rx syncstatus (LSB) and rx dataoutfull[26] -
rx_syncstatus (MSB)

rx_dataoutfull[11] and rx_dataoutfull[27]: 8B/10B ZERHAfHNES
(rx_disperr)

HAE N 10 bit PCS-PMA ) ——
20-bit FPGA %ml{&&%%ﬁié%l] Pﬁ’l\%l{ﬁl%ﬂ%ﬂ@ﬂﬂm

rx_dataoutfull [12] - rx patterndetect (LSB) and rx_dataoutfull[28] -
rx_patterndetect (VSB)

rx_dataoutfull[13] and rx dataoutfull[29]: non-PCI Express (PIPE) ZhRghizt
HHFECR JLEE FIFO MBR R ST RS (rx_rmfifodatadeleted)

rx_dataoutfull[14] and rx dataoutfull[30]: non-PCI Express (PIPE) ZhRghizt
R ILEC FIFO i NRATRA (rx_rmfifodatainserted)

rx_dataoutfull[15] and rx_dataoutfull[31]: 8B/10B iB1T % Riimnds
(rx_runningdisp)

57 FH RX A Hb 734585 15503 18 2 B e B AR

RX AHb 7> Sgs A T — AN WA 1) RX PMA BEEe b o 3 — PPl AR5 1, R — N eliom
RN — /2 o8y, T SCRema . a7 DR X — RX A 73 i X 422
WCIE G P ) AR A T RO . SRR W] R T R, B B AT 2 3 e
M AT TR (SDI) .

T X — RX A /p A, Be % SCHE NS R I B s 22, i e/ A H e ok 4%
PLL. 1X—2hA N B A GEH sy, (HAEH T RER . TR RX A H 4%
(/2) BX—ERCE B RALAE PACGX30 (F484 1345 ) . EPACGX50 UL & EPACGX75 $e4tnf
M, IF3R19 3 Hr.

e T IRIFT % RX A RBS VNS S, &3 % Cyclone IV GX Transceiver
Architecture &,
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# 3% CyclonelVESERE 3-23

BATE R E R

HEELENEZEHEREES

3 T T S B I A P 1R S RS S R s T ROR TR RS AR
SHVHIME R, WS H 3-3 TR ¢ s AN B s AR T .

DR PNt ERER

B logical channel address[n..0]
B reset_reconfig address

B reconfig reset

B reconfig mode_sel[2..0]

B write all

PUR 2 4 RS 5

B reconfig address en

1

B reconfig address_out[5..0]
B channel reconfig done

B busy

AEIE G NC BB AT BEE I, ALTGX_RECONFIG 15 ALTGX SEFIERZ A S bl in T 4]
Fiose kT MR TR R, SR 3-3 TP AN B g i 1 4
i% » R

K 3-10 Bon Tl AL EA R N EREE

& 3-10. WEEMREMER T K ALTGX 5 ALTGX_RECONFIG 247 (i 845 vt

reconfig_fromgxbin..0] e
ALTGX_RECONFIG onflg togxb[3..0]
rec
B | TXPCS TX PMA
(1)

reconfig_clk > busy -
reconfig_reset > Channel channel_reconfig_done ; RX PCS RX PMA
write_all > Rceg:t’r‘gﬁ reconfig_address_out[5..0] > (1) +CDR (1)
reconfig_data[15..0] > Logic reconfig_address_en
reset_reconfig_address -

. P
logical_channel_address[n..0] >

—— P K [1ALTGX_RECONFIGH H i HUR A 5
—— P FALTGX_RECONFIGH I #  A il (55

B 3-10 -

) B A0 A TS RS o BT AT T RS L
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-4 3%, Cyclone IV ZAERE
A E A ERGA

Clocking/Interfac 3£
AR 48T Cyclone IV GX 284411 Clocking/Interface &I, #%.Coih 4 (1 57
PSR Z8AZ O ISR AT T R38R, I Bh 73 A TX ARAT #M2 FIFO 5 RX ARAT M FIFO
HIE S B, A% B B0 4 R A A% O B BRI A% Do B

% 3-6 FH T Cyclone IV GX #8f4 A IEE T AC AR AT RO I Bz D i
# 3-6. BEHEREERNFTHHESERENHEOKE

ALTGX B B
A BT R R E

TP ) — A A eI
m FEHCRR 2 () SR B — R E A% O B 8 (Share a single

YA SIS SRS 2 (How transmitter core clock between receivers)
should the receivers be r AR ANEERESZOR4EY (Use the respective
clocked?) channel transmitter core clocks)

n &N EERERSSZON4ET (Use the respective

channel receiver core clocks)
TEPEILA A TT R I
WD JOE AL B2 (How | m ZERIBHEZ [BIFLEEF]—RIXEIZ OB 4P (Share a single

should the transmitters be transmitter core clock between transmitters)
clocked?) m & A EERILEEZONS (Use the respective

channel transmitter core clocks)

RIE RGBT BT ¥8 FHTKs FPGA 2R 1 AT 204 5 N B TX A7 42 FIFO [ 8.

& AT DA T T R — AN Bkl B B ONF TX ARAL#ME: FIFO:

B tx coreclk—ffi FH— A5 FPGAZEM)H tx clkout AH [FI A IR &k, Kk TXAR AT M
FIFO $2 At 5 i df. 4 A8 ) tx_coreclk, HSA'E #4485 4E ALTGX MegaWizard ffif}
B tx_clkout HEIN,

B tx clkout—Quartus IT#AFH ¥ tx clkout £ £k £ FPGA ZE#y, JfiR [ 2 TX AHA #b
£ FIFO.
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# 3% CyclonelVESERE 3-25
FIAERERB A

IR 1z 72 RIXAS Z IR RIZAS LI

B R ARE IR B LSS — AN B (channel 0) B tx_clkout Mtk fetitld i He
TWIE ) TX AL, AMZ FIFO $R 4t S i ef, 75 BT HEIX — L Il

ORI R T A A AR B AT AR [ B D) R Btk A, LSRG B A —
Ly REREORI s 1 4 (R Ik, 0 X — LB 0T

K 311 B TR S8 ALE A BT DU AN 8 T8 G 22 18] A3 & 0 /) tx_clkout FIFLZEIE
o
B 3-11. HTFREFRZONEPHZEDR 1 (HEEREER)

FPGA% Y i S

TXO0

A

RX0

™1

A

tx_clkout[0] RX1

TX2
MPLL ———CI

RX2

A

TX3

RX3

———p  (REIF T (£x_clkouto)
——»  HIMPLLA: A o AR T
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3-26 # 3%: Cyclone IVZhEERLE
B ERE AT

BN 2: A& BB E RIS LR
A RARE SO AR TE tx_c1kout £ 50N EATIHA B TXAIALAMEEFTROSR (1t 5 I
YU 57 A REIX I T

W P A A AN WA T R G AN [ D RS I i, R
T HEIX — LI,

K 3-12 IR TR —AREMIE N tx clkout {55 & W] b % [k 2L 1 TX A4
M2 FIFO $& ALt 841 o

B 3-12. T RESHLNPIREN 2 CGEEERERK )

FPGAZLHY Wk s

tx_clkout[0] | X0
RX0

tx_clkout[1] ™1
RX1

tx_clkout[2] ™2 MPLL —<

RX2

TX3

tx_clkout[3] |

RX3

—>  (REGE T
——p  IMPLLAE Y s A AT

B B A OO Bl 78 FH 152 B RX AR M2 FIFO A B 14T 24 3% 2 FPGA ZR A B

Bl AT DA R TR AN IRk R RX A #M32 FIFO H 1R 47 £ 8 -

B rx coreclk— ffifl]—/N 5 FPGA 228y rx_clkout #H[AISM A KI5, K RX FHAT M
FIFO 2Lt Bh . s B rx_clkout, ASAEF7E 540 ALTGX MegaWizard #6F
EHEPH rx_clkout EIH.

B rx clkout—Quartus IT#AFH ¥ rx_clkout £ £k £ FPGA ZE#4, JiR [ 2 RX AR #h
% FIF0,
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FIAERERB A

I 1 2 FERWAR Z I FE R — K A% i ol

B R ARE IR B LSS — AN B (channel 0) B tx_clkout Mtk fetitld i He
T IE (] RX AHA7 AM2 FIFO B A ise i g, )75 ZEAl g X — ik Il

YRR B R T R IE A T R A AR VLR AERERY Basic 8l# Protocol FLE T,
I HERCE %) — A AT B IT R RE R Basic B Protocol WL E N5, %
g IX — 1R I

K 3-13 R TR B BT DU AN E 2 AR 3E 0 ) tx_clkout AL L.

B 3-13. H TS ORPMET 1 (GEEEREREK )
FPGA%:H W kA

A

TX0

RX0

tx_clkout[0]

A

™1

RX1

X2

.

MPLL

RX2

TX3

RX3

——p (KHIFTIT B (Ex_clkouto)

—— > HHMPLLA: il 0 R A
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28 3%, Cyclone IV ZAERE
A E A ERGA

BN 2. A& B E RIS
m A SRARE SO R AR TE txclkout £ 5 X E A B [ RXAALHME FTFO $2 AL,
YU 57 A REIX I T

B Y PTAT BUR S TE Y DA TR (0 Bt R A B TR VL AC T RE, PRGBS —
AN HAT A REE R IUAC ¥ Basic 54 Protocol ThAEM=UIN, I8 # Al fEIX —i% I,

K 3-14 R TAERENETE 1Y) tx_clkout F3 X ISUR A5 BEHuAl AN IR 1) 8 18 S AL
Bt

B 3-14. HTRESZLNPIREN 2 CEEERERK )

FPGA%H Wik gt
x_clkout[0] X0 <
RXO
x chkoutlt] | — P X1 <
RX1
T*2 (1 <
(0 MPLL —<
RX2 (1)
tx_clkout[2]
™3 (1) <
RX3 (1)
—» (LEIA T B
—B HMPLLA: 0 o e A7
& 3-14 \ER -
(1) RiEE 2 58 3 B74 LA HCR TR RENI R — Sk d AT, JF L ERE RS — A RAER A AL Basic Bi# Protocol
HIRERL .
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BATE R E R

3-29

I 3: AEAA B HOIEE BB %0 I

BRI rx_clkout 5 SO0 E & H A RXARALAM:2 FIFO S it s i pr, )75 A

i — .

m OB IE N B A B A R ILAE H Basic B Protocol Ft ' AT B i — N B A Bk
I ZRJUHL ) Basic 843 Protocol Fl &I, W HEIX—EIN,

B 3-15 SR TAREMEIE R rx_clkout 73X A A b b LA [ )38 1 e fik

B 3-15. HTRESELNPHEN CREERERNX)

FPGA%H Wi R
TX0
rx_clkout[0] | B RX0
[P
1
rx_clkout[1] | RX1

MPLL — ]

—» (LHIFTE D
—— > HIMPLLA: A 5 ER AT o

PLL EEHC B

Cyclone 1V GX #&fiid ALTPLL RECONFIG MegaWizard $i&4it 7 %f PLL H R E R 1 Z
Fo IR HIX B0, FEAE MR 2 TE L E BGOSR # i
TG 2 PLL B0 ] PLL AT EACE . bk #iE b i 2 1] PLL sk #3@ H] PLL
HHATERE, DO TEAR R ER L, Fraiivrix2 H PLL 8018 H PLL [k

R e L T T A TG SO PR R T . I T A

Wi o 4% 22 F PLL B 3 H]

PLL HEAT FERCE ASCHREAN [ B T A I, 55 06 B AR BOR sl TE R DD RERE A SO D
LRCRIOEC/EpriE

Wi 7E ALTGX MegaWizard K L) Reconfiguration setting #5245 N £{i% Enable

PLL Reconfiguration #Jji, LAf#ifE PLL BmACEHIX. X T2 M PLL a4 @ H PLL &
BINE, W2 . nif CHRERE PLL WE, ISCRRCR S PLL (4 B4R, il Sz
ANTR] fH B A 3

cmif SO SR ERCERS R, XS B H T 2 M PLL 80 A PLL HEAT ) A T
B Y{7E ALTGX S & JE AL1f ) Reconfiguration setting #5725 T s51% Enable PLL
Reconfiguration iEIWIt, < EEhER . mif XN E . HIE ALTGX MegaWizard %k
P R LA M NS L N B B B e i mif SO, S AR ROM, ¥ HE Ay 2
Fefitsy ALTPLL_RECONFIG £ Lhfig, LAXS 2 1) PLL ¥ & HEAT FACE .

e TR HI4LALTPLL Reconfig [RE4NE KL, iF

P )& E L E
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3-30

%32, Cyclone IVEAENRE
B AT A

K 3-16 %75 7 PLL W E RN OSBRI

& 3-16. EELEHR T ALTGX 55 ALTPLL_RECONFIG i##:.

rom_data_in
To external | rom_address_out[7..0]
44—

ROM

E 3-16 {ER:

(1) <n> = (fF ALTGX MegaWizard it & (Kl & #% PLL [H%H)

write_rom_ena

ALTPLL_RECONFIG (3)

PLL_scandata[n..0] (1)

ALTGX

GXBLO

MPLL2

Transceiver Channels
i Transceiver Channels

pll_reconfig_signals|

PLL_scanclk[n..0] (1)

PLL_scanclkena[n..0] (1)

Transceiver Channels

PLL_configupdate[n..0] (1)

YYVYVYY

PLL_areset[n..0] (1)

T PLL_reconfig_done[n..0] (1),(2), pll_scandataout[n..0] (1)

i Transceiver Channels

MPLL1

-1

(2) W20 ALTGX [¥) pll_reconfig done 55 i%EH:F ALTPLL_RECONFIG [1) p11 scandone i 1.
() WA WAISLI, IFRAATEREAS ALTCX S5 h 4 46 M R 251K PLL_ALTGX SE45), W F52EW5 A ALTPLL_RECONFIG #57#% o

xR 3-7. FF PLL EEEH M ALTGX ZThekis O 5I&

AR T RS T % ALTPLL_RECONFIG 5 ALTGX Sefil (IFEdifE B, i3 % AV 609 1]
Cyclone 1V GX B8 1FH1 )08 F &

% 3-7 HHHTF PLL EECE B ALTGX 22 hRgum H . .

woew o) |[W/W 8 VEAR
MUBUR R PLLJATSIRL. pl1_areset | il ALTGX ) pll_areset Hi FIiEH: %]
FELU R PRSI T Bt : ALTPLL_RECONFIG Z ZIRE) p11_areset 3l .
m SRLLRE T, USRS TR ok g ALTOX R IfEM p11_reconfig_done {55 AHA,
pll areset [n..0] LTPN Koy PLL AT SAL, JE2 P |ALTPLL, RECONFIG F St sh iy F—A LIy gy
m R BPLLERCE S, Hs 24 |pll_areset WiiH. pll_reconfig done {7 5% M5,
ALTPLL_RECONFIG 4745188 b iy o |WOR % PLL #3207, PLL BRCETEHUN, XA
BEIE, ZAEE R prased],  |ALTPLL RECONFIG %:3h g FIBhAT, JF A Pl
pll_scandata B POk B ALTPLL_RECONFIG ZIRERT |l M E RS PLL ST o PR Bl 8N, DL
[n..0] " ISR F- ALTPLL_RECONFIG ¥l 282l s o] SO £
pll_scanclk A YR ] AL ECOR 2% PLL LI ¥ ALTGX IR p11_scanclk b LR F]
(n..0] b scanclk i, ALTPLL RECONFIG scanclk %L1,
pll scanclkena KA ER—ANIEMEREE S, T RERE | ALTCX ZIhAEM pll_scanclkena ¥ 1iE#EE
[n.. 0] . W% 5 PLL |-/ scanclk 3L, ALTPLL RECONFIG scanclk #f[1.
. ; e s Uk %825 ALTPLL RECONFIG #2541 3211
2 1 s .
IErlnga)nflgupdate LITPN Eﬁfg%@bfi&%ipu L pll configupdate %M. /g — MR AH&EE,
. contigupdate At ALTPLL RECONFIG 34844 B A5 5 .
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%32, Cyclone IV3)&

HELE 3-31

B AT B B R R

xR 3-7. FF PLL EEEH M ALTGX ZThekis O 5I&

OB (1)

ﬁ’;ﬂ/ 0 W AR

¥ pll reconfig done Sii %4 $ ALTPLL_RECONFIG

pll_reconfig_doneln. . 0] fd | SEESEMGEY TEREN TR | #6# L0 pll_scandone %iH. WUk # PLL scandone

A5 5 Yt D R E (TR PLL JEAT RO

pll scandataout
[n..0]

o _ N worery | HFpll scandataout i #E] ALTPLL_RECONFIG 4]

N - z £ 7, 1 — i

ﬁﬁtlﬁuﬂhﬁq&&%ﬁ PLL 105 G M pll_scandataout ¥ M. S UL S PLL 1)
’ MRTHCE, HEK % % ALTPLL_RECONFIG i 3hfig.

K

* 3-TERE.

(1) <n> = (ALTGX MegaWizard " HC & W & 8% PLL %) - 1.

AR T f@ 2T ALTPLL_RECONFIG %2 BhfEst 115158 . Uil LLRAE FH VRGNS S, 5%
Phase—Locked Loop Reconfiguration (ALTPL RECONFIG) Megafunction User Guide.
WHRAE FH— AR MU B ER AL B 2 1 PLL, B4 F B AT BL R LA DK

1. Wk +#s PLL EENC &5 3AR], 47 tx digitalreset. rx digitalreset Fl
rx_analogreset {5 5.

2. $UTPLL EECE, LMEM PLL . mif SCf 508 2 ] PLL,

. PUTHEERCE, JHATH GXB EACHE . mif SCHR BRI RAEE S —
% M PLL B4 2 AN B SG], RAF5 B — AN AT A .

4. 4N tx digitalreset Al rx_analogreset 55 .

5. rx freqlocked 5 5 &5, EfFE/D 4 vs, RIGHIY rx digitalreset {55

Bh7& E e & I 8] R R TE R

Altera A% 2011 4= 11 H

M TE Error checks/data rate switch #2514 T Enable illegal mode checking

8i# Enable self recovery iEMil}, ALTGX RECONFIG MegaWizard Plug—In Manager

BRI — MR EE T . SR S B &

m Enable illegal mode checking JEJi — JEFULIET G, SATER & #4628 K46 A& —
MNERPBAEETE T &ML —. SISEREERISEMA reconfig clk F
ARSI X e 4, JUEY busy 5%, I H BN PAS reconfig clk BN error {F

T o

m PMA ¥4, EEE — B s (rx_eqetrl out. rx_eqdcgain out.
tx_vodctrl out fll tx preemp out) 7F ALTGX RECONFIG sz rpayik e, IfH
read 15 T H E A7

m PMA 5. BEAE — WA (rx_eqetrl. rx_eqdcgain. tx vodectrl il
tx_preemp) {£ ALTGX_RECONFIG SEB ¥ ik, IfH write all {554 &7,

m Channel reconfiguration 1 PMA reconfiguration mode EFEisz/Ei%IN:
m reconfig mode sel #4134 37 b001 (a8 B B A )
B read {5 5 EA.
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%32, Cyclone IVEAENRE
BIASEME MR R

Enable self recovery LI — JEHILIEII)S, ALTGX RECONFIG MegaWizard Plug-
In Manager ¥ $R A4S R4 o 1 o 90 A 3025 0 B 45 95 V58 B8 18 T 1) B )
WP e, A RBHEAE. NARZEEEEPIRE G, SR &4 & 5K
busy {55, I HELM A reconfig_clk J& I M HT 4 H v 1.

e H—ANARAERES A PYA IR, error 55 AAp AL

S ERC B

ERTRI R

X g3 oxk 2 A HE G B AR X Bh RE 4 U RE b R BB R I AR T A4

BT T R

TEMR BT, AZ0%$E ALTGX _RECONFIG 5 ALTGX 45, LASZELILGET EL.

T RET FAL I ) A5 TG B P 2 Sl b RIS R . R, X T Ohae i S, 3)
ASERCE MR FRFE A 16 4 reconfig_clk 1.

TER B R HERAT A, — @A B E AL gxb_powerdown {55 (X FINRENT HAIL A ) o

% 3-8 HI TATARIMBAT L.

* 3-8. JCRBITHYL

H 3

i A BITAE

2011 511 A

B EH T COAEERERSAR R T, CPMA IR E R 7,
2.1 “PLL HFCERIL 7 A “ ShaEECE WA AR IR 7 M.
FEH TR 32 ME 34,

2010 4E 12 H

Bt Quartus TT 10. 1 [ & A0 BT AE 0 58T

EH T 31, £ 32, F 3-3. F 34, F£ 35fF 36,

WnT % 3-7.

FHTHE 3-1. K 3-11. & 3-13 fE 3-14,

S-S ) “mFS R ET e 7 L S 331 IR B A TR E N A 6
FERARIR 7 L 55 3-22 TUHR K« A RX A B0 A8 1) B o R e A
7L FE3-10 LAY “PMA FEHITEAC EAL LS 7 FIZE 3-23 iRy ¢ aEiE
FERCE IS REE S 7 MW,

2.0

20104E 7 H

1.0 H A
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