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LatticeECP2M SERDES/PCS

PCS
LatticeECP2M™ FPGA FPGA

I/1O LatticeECP2M

SERDES 16 Physical Coding
Sublayer(PCS) PCS
PCS SERDES 3.125Gbps
PCS (1GbE SGMIl) PCI Express CPRI OBSAI
PCS SERDES FPGA 8 10
SERDES DC
(SDI) SERDES

16 SERDES

- 250Mbps 3.125Gbps

- 3.125Gbps 100mwW

- PCI Express (1GbE SGMII)

- (Generic) 8b10b

- PCI Express

- OOB (out-of-band) ( )

- PCS

(PCS)

- 16

- 8b10b

- SERDES Only FPGA 8 10

- IEEE 1000BASE-X

- 8b10b /

- n2/

- (CTC)

LatticeECP2M 8-1 SERDES/PCS-UGJ
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PCI Express

- PCS x1 x4

- 8b10b /

- (CTC)

(CTC)
- 1/2/4
- 3
8-1
8-1 SERDES ( )
FPGA CLK
[Mbps] | REFCLK [MHZz] (MHZ]
PCI Express 2500 100 250 8b10b CML
GbE/SGMII 1250 125 125 8b10b CML
Generic 8b10b | 250 3125 | 25.0 3125 | 25.0 312.5 8b10b / CML
(1)?]"3'5 SERDES 250 3125 | 25.0 3125 | 25.0 312.5 CML
gr?l';l SERDES 250 3125 | 25.0 3125 | 25.0 312.5 CML
2 143,177, 270, | 14.3,17.7,27.0, | 143,177,135, | SMPTE
SD-SDI 360 36.0 180 CML
HD-SDI 1483.5, 1485 148.35, 148.5 148.35, 148.5 SMPTE CML
614.4 61.44 61.44
CPRI 1228.8 122.88 122.88 8b10b CML
1.SERDES Only 8 10 / 8b10b /
CTC CDR
2. (SD) (SDI): 143Mbps 177Mbps SERDES/PCS
RX BSCAN FPGA CDR

FPGA FPGA

CDR 14.3MHz 17.7MHz 270Mbps

10
SERDES XAUl SRIO OBSAI CPRI 1XFC 2XFC PICMG3.1 PICMG3.4 PICMG3.5
3G-SDI

LatticeECP2M 8-2 SERDES/PCS-UGJ



TN1124 2.9 Jan. 2009
PCS 4
8-2 LatticeECP2M SERDES/PCS
8-2 LatticeECP2M SERDES/PCS
ECP2M20 ECP2M35 ECP2M50 ECP2M70 ECP2M100
Quad URC Yes Yes Yes Yes Yes
Quad LRC - - Yes Yes Yes
Quad ULC - - - Yes Yes
Quad LLC - - - Yes Yes
PCS
8-1 PCS LatticeECP2M (4
)
8-1 LatticeECP2M70/100
s Ml sya.lb-l-hn-h.l.] sys».ﬂ.':.l Banl:t ] P
| ECLK2
: HE :
Lk g e
H™ 5
o B c i
] QUADRANT TL QUADRANT TR =
w :: g | B3
=] @
4 E 2
: 2 Primary Clocks -
u
o .
a r
. 2
] QUADRANT BL  QUADRANT BR - I
o E = o
3 .
e e
=1 oy
| EELK2 :
LLPCS - LRPCS
[BERDES | | EGLKA (SERDES |
PCS Qumd} T PGS Qund)
sysl0 Bank 5 | sysl0 Bank 4
1
FPGA
LatticeECP2M
LatticeECP2M 8-3 SERDES/PCS-UGJ
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PCS
( )
PCS
4
1 4
8-1 4 PCS 16 PCS
LatticeECP2M 4 URPCS( PCS)
ULPCS( PCS) LRPCS( PCS) LLPCS( PCS)
PCS/FPGA
PCS
FPGA I/O PCS
8-2
8-2 PCS
L) o e = o9
mo r.\..'E o E:E - &E oo &E
az 5 o .z 5o Lz 55
22 33 22 33 2 33 2z 33
IT I II IXI II II T XT
' 2 88 8 a
g ] L L W
SERDES SERDES SERDES
Channel 3 Channal 2 Channel 1 Channel 0
AX +TH RX +TX AX + TX RX + TX
PCS PCS PCS PCS
Channel 3 Channel 2 Channel 1 Channel 0
AX +TX RX +TX RAX + TX RX + TX
™ ® . . . »
8 g "
FPGA Core Interface 8§58 g
$5 83
8885
QD TQ
PCS
LatticeECP2M-50 2 4 PCS
LOCATE PCS
LOCATE
LOCATE COMP "PCS _instantiation_1" SITE "URPCS" ; PCS instantiation_1

LatticeECP2M 8-4 SERDES/PCS-UGJ
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8-3 LatticeECP2M SERDES/PCS
FPGA
SERDES SERDES PCS FPGA
8-3 LatticeECP2M SERDES/PCS
SERDES SERDES Bridge PCS Cora FPGA Bridge (FB) FPGA Core
(58]

- ool oill ol
= B RPAD
B e sdien o)

1- o o _chii
[REHERT E | fﬁ'ﬂnlj ok
-

B e sb_ew_ix_chi
= 0 pcliliclk_ohi

1 1] M_ixbealicll,_chi
L 1] H_rogirclk_chi
e

= e rodatagrao)_cho

hadmpl

Lk

. rmclh_

& 11 _abied_ ol ot

M _oc,_oveiim_cl
Ms_oe_ ikl
& fc_signal_delec] chiv
= s s ayic dlakes chd
& mable_og_align_cho

IT_ ik
t m_tsaliclk
= =1 M _iwcgiic
Fudoslpdi - AP
holouind i Fl T tedkalal 2 O o
- ,..._.M
i 4 _iwicel_ ol
I _wafl o0
# BSTPAD
A fc_poie_dal_an_clel
| e poie ol ohd
Fnr picin_cod_chd
e, poie dorm_oho
FPGA
PCS FPGA (Tx PLL )
PCS
FPGA PCS/FPGA FPGA
4
SERDES PCS SERDES
PCS
FPGA  PCS FPGA (
/ )8 PCS 2:1
LatticeECP2M 8-5
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PCI Express x1 21 250MHz 2:1
( 16 ) 156.25MHz(XAUI 4x ) SERDES
PCS 156.25MHz(2:1 ) 3.125Ghps
8-3
PCI Express . . 2,3
(Ff_tx_d[23:0]) GE XAUI (8b10b) 8-bit I/F (8b10b) 10-bit I/F
[11], [23] Correct_disp 0 pcie_ei_en correct_disp 0
[10], [22] xmit * 0 disp_sel disp_sel* 0
[9], [21] 0 0 force_disp kwce_dSpl txd [9]
[8], [20] k_cntrl txc k_cntrl k_cntrl txd [8]
[7:0], [19:12] txd [7:0] txd [7:0] txd [7:0] txd [7:0] txd [7:0]
1. G8B10B force_disp [7:0] disp_sel
disp_sel 1 10 RD+(
) disp_sel ,10 RD-( )
2. (ff_tx_[9:0])
(ff_tx_d[19:10]) 2
(ff_tx_d[9:0])
3.8 10 8b10b /
SDI
4, xmit GigE Idle SM
PCS FPGA FPGA 8
PCS 2:1
(ff_rx_d[9:0]] (ff_rx_d[19:10]) 2
(ff_rx_d[9:0])
8-4
1 PCI Express hi 1 hi
(ff_rx_d[23:0]) GE XAUI (8b10b)> 8-bit I/F (8b10b) 10-bit I/F
[11], [23] rx_even? NC rxstatus[2] NC NC
[10], [22] cv cv rxstatus[1]® cv NC
[9], [21] disp_err disp_err rxstatus[O] 3 disp_err rxd [9]
[8], [20] k_cntrl txc k_cntrl k_cntrl rxd [8]
[7:0], [19:12] rxd [7:0] rxd [7:0] rxd [7:0] rxd [7:0] rxd [7:0]
1. PCS 8b10b OXEE K
(K=1 d=EE 8bl0b )
2.rx_even GigE (FPGA )
GigE
LatticeECP2M 8-6 SERDES/PCS-UGJ
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FPGA PCS
iSpLEVER FPGA
FPGA
iISpLEVER
PCS FPGA
7y / 7y
SCI (SERDES )
SCI IP SERDES/PCS
iSpLEVER PCS
iISpLEVER
iSpLEVER SERDES PCS
SERDES PCS
SERDES LatticeECP2/M
PCS PCS SCI SERDES/PCS
LatticeECP2/M

LatticeECP2M 8-7 SERDES/PCS-UGJ
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SERDES/PCS

4 Rx Tx

8-4 SERDES_PCS

Tost/ cin[11:0]
Validate [:GLI'lIfQ:UI

hdinp[3:0]
hdinn[3:0]
refclkp
refcikn
hdoutp[3:0]
hdoutn[3:0]

Primary VO

cyawsin
sclanaux
sclench{3:0]
sciwritedata[7:0]
sciwsin
scisslaum
scisalch{3:0]
soladdress{5:0]
scird
scireaddatal7:0]
scinterrupt

SERDES
Client
Interface

fic_ei_an_ch{3:0]
fic_pcie_det_en_ch{3:0]
flc_pcie_ct_ch{3:0]
fic_fb_loopback_chi3:0]
fic_sb_plifo_Ip_ch{3:0]
fic_sb_inv_rc_ch{3:0]

Contral ffe_lane_mnt_rst_chi3:0]
Signals fic_lane_bx_rst_ch{3:0]
from fic_mst_chi3:0]

FPGA e
o _trst
fic_quad_rst
ffc_macro_rst
fc_signal_detect_ch{3:0]
fic_enable_cgalign_ch{3:0]
fic_tepwdnb_chi3:0]
fe_mpwdnb_ch{3:0]
fic_ptito_cirf3:0]

I/O0
8-5 PCS

IPexpress GUI

LatticeECP2M

Jan. 2009

PCS

Tx PLL
FPGA
Tx RX
- -
- — -
- |
_-. .
- o
N =
- ' -
- —
o o
- |
N =
- -
- —
I = -
— - H—
—-
> | P
R -
- SEFI:LE'::BE :
- —
=g
— -
— —»
o -
= F |
- - -
e >
e S
= —»
- f -
_-.. R
=
—
=3
110
8-8

8-4

Tx PLL
SERDES/PCS
PLL FPGA

fi_ncfuliclk_ch{3:0]
fi_rxhalfclk_ch[3:0] Clocks
1_mgtrelk_ch[3:0) to FPGA
f_tdullclk
fi_txnakfclk
fi_txgtrclk
f_redata_chO{23:0] RX Data &
fi_mdata_ch1[23:0] In-Band
fi_rxdata_ch2{23:0] Stalus
fi_rxdata ch3{23:0)
fi_txdata_ch([23:0| TX Data &
ff_txdata_ch1[23:0] In-Band
fi_txdata_ch2[23:0] Status
fi_txdata_ch3[23:0]
core_txrefolk
core_rirefclk

. Clocks
ft_ebrd_clk_[3.0] from FPGA
f_mxiclk_ch{3:0]
t_wxiclk_ch{3:0]
fis_is_sync_status_ch(3:0]
fis_cc_undrerun_ch{3:0]
fis_cc_overrun_ch(3:0]
fts_pcie_done_ch{3:0] 53:;,::;
fis_pcle_con_ch{3:0] to FPGA

fis_rios_ko_ch{3:0]
oob_out]3:0)
fis_rxfbido_error_chi3:0]
fis_tefbfifo_ermor_chi3:0)
fts_rlal_ch{3:0]

fis_plol

rafckZcora

SERDES/PCS-UGJ
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8-5 SERDES_PCS I/O

Jan. 2009

o Optional
I/O, SERDES
hdinp0 I CML 0 D
hdinn0 I CML 0 D
hdinpl I CML 1 D
hdinnl I CML 1 D
hdinp2 I CML 2 D
hdinn2 I CML 2 D
hdinp3 I CML 3 D
hdinn3 I CML 3 D
hdoutpO (6] CML 0 D
hdoutnO (0] CML 0 D
hdoutpl (0] CML 1 D
hdoutnl (0] CML 1 D
hdoutp2 (0] CML 2 D
hdoutn2 (0] CML 2 D
hdoutp3 (0] CML 3 D
hdoutn3 (0] CML 3 D
refclkp I CML D
refclkn I CML D
8-3

ff_rxdata_ch0[23:0] I 0 D
ff_rxdata_ch1[23:0] I 1 D
ff_rxdata_ch2[23:0] I 2 D
ff_rxdata_ch3[23:0] I 3 D
ff_txdata_ch0[23:0] @) 0 D
ff_txdata_ch1[23:0] o 1 D
ff_txdata_ch2[23:0] @) 2 D
ff_txdata_ch3[23:0] 0] 3 D
ffc_sb_inv_rx_ch[3:0] | 1= @]

0=
ffc_enable_cgalign_ch[3:0] 4 I 1= 0]

(LSM)

ffc_signal_detect_ch[3:0] 4 I 1=LSM 0]

0 =LSM

FPGA
ffc_fb_loopback_ch[3:0] I 1= Rx TX o

LatticeECP2M 8-9 SERDES/PCS-UGJ
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SERDES
ffc_sb_pfifo_Ip_ch[3:0] 1= Rx TX o
0=
SERDES FIFO
ffc_pfifo_clr_ch[3:0] |- FIFO D
0=
rx_sdi_en
== BSCAN 0]
tx_sdi_en
ffc_lane_rx_rst _ch[3:0] :;?h PCS D
ffc_lane_rx_tst_ch[3:0] _II—_I)'(gh PCS D
ffc_rrst_ch[3:0] High SERDES Rx D
ffc trst High SERDES Tx D
High
ffc_quad_rst SERDES D
High SERDES
PCS
ffc_macro_rst SERDES D
fpga_reset_enable
fpga reset_enable 1
ffc_txpwdnb_ch[3:0] Low D
ffc_rxpwdnb_ch[3:0] I(')O_W D
LOS
rlos_hset[2:0] Low
ffs_rlos_lo_ch[3:0] D
1=LOS
1=
ffs_Is_sync_status ch[3:0] _ D
16 1 =Rx FIFO
ffs_cc_underrun_ch[3:0] 0 = FIFO 0]
16 1 =Rx FIFO
ffs_cc_overrun_ch[3:0] 0 = FIFO 0]
i ] 1 = Rx FPGA FIFO
ffs_rxfbfifo_error_ch[3:0] 0 = FIFO D
. ) 1 =Tx FPGA FIFO
ffs_txfbfifo_error_ch[3:0] 0 = FIFO D
ffs_rlol_ch[3:0] (1) : Rx CDRLOL D
ffs_plol 1 f Tx PLL LOL D
0=
LatticeECP2M 8-10 SERDES/PCS-UGJ
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oob_out_ch[3:0]° o} FPGA SERDES D
refck2core FPGA @]
FPGA
RX
GbE
10GbE CTC
ff_rxfullclk_ch[3:0] 0 bCS T« D
8b10b 8b10b
(10-bit or 20-bit data path)
HraWH
ff_rxhalfclk_ch[3:0] 0 Rx ) 2:1 D
f_rxqtrclk_ch[3:0] 0 Rx - (174) 0
ff_txfullclk @) Tx PLL D
ff_txhalfclk (0] Tx PLL D
ff_txqtrclk @] Tx PLL (1/4) @]
FPGA
core_rxrefclk I FPGA Rx CDR PLL D
FPGA Tx Tx
core_txrefclk I SERDES PLL D
] FPGA Rx CTC
ff_ebrd_clk_[3:0] I FIFO ( ) D
FPGA Rx
ff_rxiclk_ch[3:0] I FIFO Rx FPGA D
FPGA Tx
FIFO
ff_txiclk_ch[3:0] I CTC Rx D
FPGA FIFO
SERDES (SCI)
1: sciwdata
scienaux I R 0: 0]
1: sciwdata
scien_ch[3:0] I R 0: 0]
sciselaux I R 1 0]
scisel_ch[3:0] I R 1 0]
sciaddress[5:0] I R @]
scireaddata[7:0] O R 0]
sciwritedata[7:0] I R
LatticeECP2M 8-11 SERDES/PCS-UGJ
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. 1
scird I R 0: 0]
sciwstn I R @]
sciinterrupt (0] R 0]
1: “sciwstn = 0”
cyawstn I R 0]
0:
SERDES /
cin[11:0] I R D
cout[19:0] o] R D
1. HDOUTP HDOUTN VCCOB
2. Generic 8b10b PCS 4 PCI /
GND
3.CDR O0OB_OUT SDI
4, PCS 8-28
5.
6.
SERDES/PCS
LatticeECP2M SERDES/PCS 1 4
4 1
4
4
SERDES CDR PLL Tx PLL
8-3 SERDES/PCS
SERDES
- CDR( )
SERDES (SB)
- PCI Express
- SERDES
PCS
LatticeECP2M 8-12 SERDES/PCS-UGJ
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- 8b10b

- 8b10b

- (CTC)

FPGA (FB)

- FIFO

- FIFO

-PCS
SERDES

Gbps
LatticeECP2M 3 I
80%
CID( )
Rx-CID BER 10™%? CID(0/1 )
3.125Gbps 7
1.25Gbps 20

DC 0/1

1 (REFCLK) LatticeECP2M Tx PLL 4 Rx PLL
TX
( ) ( )
Rx
Tx
Rx ( ) 4 TX/RX
SERDES PLL FPGA (core_txrefclk)
SERDES PLL

FPGA

LatticeECP2M

(core_rxrefclk)

8-13 SERDES/PCS-UGJ
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[RIEI
HDEMA
HOIN2

HDN

Jan. 2009

Dala ko PCS

Z

L
e >4 |
N

HDOoUTs -

o

—

HRCLITY : 6‘_
Hooure O <

HOOUTS

refclkp, refclkn
CML SERDES

CML LVDS LVPECL
Recommendations for Lattice SERDES

core_rxrefclk, core_txrefclk
FPGA

FPGA PLL
FPGA PLL

Tx Rx

1. IPexpress( 8-22) Quad Tab
ChannelO(Full Rate)

LatticeECP2M

‘ '_{LH; {Jml:l-l:ft _;[LI—EIDEEU
o B —— -
o o/:}—;tn :ﬁ';:l'_'t ' 1 Emm
B~ | r— -
e ol [ e
-_'_> T ﬁ LF;‘J-"I‘;:': (2 _EUESH

FEEEE IR

[
{ REFCH2CORE
-! CORE_AXREFCLE
| GORE TXREFCLEK
‘ FPGA CORE
f T PLL '
- ee
1 SERD : |12_--__
h - ee
SERI —{1e -
3' e I | Data rom
- e e PCS
| SERZ -_: iz}
[ SER3 3—@1? -
TN1114 Electrical
(PCLK)
PLL
FPGA PLL

G8B10B Mode Channel Based Protocol Mode

8-14
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2. Reference Clock(CM)

3
3. Half Rate Channel

FPGA
FPGA I/F
8-32

Reference Clock Multiplier
FPGA

8-6 refclk_multiplier

Jan. 2009
( 8-24) Full Rate Channel
125 GHz
: 10X

2.5GHz 1.25GHz
10X 5X
250MHz 250MHz
8 8
250MHz 250MHz

ff_txfullclk ff_rxiclk_chx ff_txiclk_chx ff_ebrd_clk_x

FPGA Interface Data Bus Width

8 16

IPexpress GUI

8-6 G8B10B REFCLK=120MHz
10xH 10x 20xH 20x
600 Mbps 1.2 Gbps 1.2 Gbps 2.4 Gbps
8
rxfullclk * 60 120 120 240
rxhalfclk 30 60 60 120
txfullclk 120 120 240 240
txhalfclk 60 60 120 120
txqtrclk 30 30 60 60
16
rxfullclk 60 120 120 240
rxhalfclk * 30 60 60 120
txfullclk 120 120 240 240
txhalfclk 60 60 120 120
txqtrelk 3023 30 60 60
1. CTC BYPASS rxiclk 8-34/-36
2, FPGA
3. GUI Optional Port PLL Quarter
Clock ( 8-28 )
VCO
VCO
LatticeECP2M 8-15 SERDES/PCS-UGJ
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LOS( )
8-6 LOS( )
rlos_hset[2:0]
LOL( )
PLL CDR LOL
LOL PLL
CDR LOL CDR VCO
LOL CDR
CDR
8-6 LOS
Input Signal
& o
Current sourca
value depends on
fos_hset[2:0] £
K
Ly .’
fdos_lo
T+
Do ==
.—
L
civ R2
Refarance voltage on this
node is derived from VCM
rlos_lIsel[2:0]
TX
sync_toggle TX bit0
MCA
PCS
TX sync_toggle PLL LOL
Tx
Tx
LatticeECP2M 8-16

LOS

PLL

Tx
LatticeECP2M
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PCS

LatticeECP2M PCS
iISPLEVER IPexpress

(auto-configuration)

Jan. 2009

PCS

IPexpress PCS
SERDES
PCS
SERDES/PCS
SClI /
auto-configuration
iSpLEVER PCS
(<module >.txt)
/
SCI
PCS 8b10b
8b10b
IEEE 802.3ae-2002 1000BASE-X
8 10
CHx _8B10B x
8b10b
8b10b SERDES
PCS
8b10b LSM
(CTC)FIFO
SERDES
( )
10
LatticeECP2M 8-17

iSpLEVER
PCS

SCI

8b10b

(SCI)
scl P

PCS

BYPASS

SERDES/PCS-UGJ
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CHx_COMMA_ALIGN(x ) BYPASS
802.3.2002 1000BASE-X 36.2.4.9
48.2.6.3(L0GBASE-X 48-7)
(User Configured UC )
: UC_Mode 8-bit SERDES Only 10-bit SERDES Only SD-SDI HD-SDI
2 ( 1
)
"XXX0000011" (
K28.1 K28.5 K28.7 jhgfiedcba ) "XXX1111100" (
K28.1 K28.5 K28.7 jhgfiedcba )
10
COMMA_A 10
PCS
COMMA_B 10
PCS
(
1
) COMMA_M 10 PCS
CHx_COMMA_ALIGN AUTO 1
8b10b
8b10b IEEE802.3-2002
10 8 CHx_8B10B(x
) BYPASS 8b10b
ff_rxdata OxEE ff x_k cntrl_ch 1
(LSM)
PCS LSM
LSM CH(0-3)_COMMA_ALIGN AUTO
LSM LSM
8-7
PROTOCOL GIGE LSM
( )
LatticeECP2M 8-18 SERDES/PCS-UGJ
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802.3-2002 1000BASE-X

G8B10B 10-bit SERDES Only

CHx_COMMA_ALIGN DYNAMIC
ffc_enable_cgalign_ch(0-3)

Jan. 2009

36-9

COMMA_ALIGN AUTO

LSM
1 Low

FPGA ffc_enable_cgalign_ch(0-3)
Low
1
PCS LSM
ffc_enable_cgalign_ch(0-3)
8-7 LSM
8-7 PCS LSM
signal_detect
CH_03{6]
f He_signal_detect ch{3:0]
- {from FPGA Fabric)
] l I
Ena{;:_g%['?] L Kfjlnternal LSM Enable
fic_enable cgalign_ch{3:0]
(trom FPGA Fabric) [ s i
Lo
v +
I | v
\ 1 0 .".I i
l‘-\_ (External) . (Intemal) /% 'Ci,mﬂae;'
\ J
1:81:10 | Word 8b10b
|Deserializer | | Aligner | Decoder
8-7 LSM (WA)
COMMA
ALIGN
AUTO WA LSM (GbE LSM: )
DYNAMIC WA LSM cg_align sig_detect 0
LSM
WA LSM FPGA
BYPASS cg_align sig_detect
LSM /

ffs_ls_sync_status(0-3) High

LatticeECP2M

8-19

SERDES/PCS-UGJ
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Generic 8b10b LSM
PCS
Nn2/
2048 8 Nn2/
112/
PCS
8-8 PCS
( 0) /
8-8 PCS ( 0 )
From PCS Channel 0
External £ z
O Pads (Gigabit Ethernet Mode)
hdinpn " = TD.“E:-‘:E[ =
e = > . PS8
hdinn0 —-m “" Birarmat r
Eb10b 12 heast
i |
GE GO
WOED -
ALIGN -
: o
LK
la=—| G7ATE
MACHINE
(CTC)
CTC
16 FIFO
LatticeECP2M SERDES
(LatticeECP2/M >’DC i
CHx_CTC _BYP NORMAL CTC
1 8-9
LatticeECP2M 8-20

PCS ff_xmit_ch(0-3)
ff_rx_even_ch(0-3)[0]

1

Toffrom
FPGA Logic

fi_rxdata_chO[7:0]

fi_m_k_cntd_chQ[0]
fT_wrnit_chO[0]
fi_re_even_chO[0]

fl_disp_err_chO[0]
fM_ev_chO[0]

fis_Is_sync_status_chO

ppm
)

BYPASS

SERDES/PCS-UGJ
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_rak:ik_chi I | | | |
of
I_ahrdclk_chi | |

if_reedata_cho[7 0] I( E X X sft-c X X x X 5 o ) E = End of Packel

| | = Logical |idla
Belore CTC Dalgla if CTE FIFC Almost r.jts. SK 2 CC_MATCHA K = Skip
1 | | § = Slarl of Packel
After CTC | - n;' ST
Ll
N_rxiclk_chi
af
f1_ebrdclk_chi |
W_xdatachoro] K E X 1 X | x o S & T
1 8-10
8-10 1
ff_reiclk_chi
of
ff_abrdclk_chi | |
1 1
i xcata choizo] (€ X 1 X k X | x x 1 Xs X o) E = End of Packal
L | I = Logal ldla
Before CTC InsprLif CT ¢ FIFC } Almos! Ex pl',l £ SK = CC_MATCH4 SK = Skip
i I S = Starl of Packel
After CTC
[} = Dala
If_rxiclk_chi

or

ff_ehridclk_chi '—|_|_I_
il_nedata_cho[7 0] ( E X | XEK:XEKX 1 X X I X s )

2 8-11
8-11 2

M_rxiclk_chvid
ol

M_seedcii_cho | | | | | | 1
Ir_rediata_chif7 ] { E X x Xsm Xsr:z K i K x X X X x ) :E Ll'rulull:-'j.lurknl
[ odpal Idle
Before CTC | ‘ ‘ | SK1 = CO_MATCHA
| SKE - OO MATCHA
After CTC ‘ ‘ | S = Statl of Packed

_rxicl_chi I | D= Diaka
o |
I _obidcl_chi

It_redala_chol7 0] ?{EXlId‘.’IIIKI)ﬁ(SKDIDXDKDXBj
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2 8-12
8-12 2

_nclk_chii

of
_edaadcik_chd

R [
rr_-x-ma_-;nn[?nr(ExIT'jTsstuKnX|KIXS)i{nxn):{n}FEmmm:m

| = Logical kil

Before CTC | | SK1 = CC_MATCH3

- : 1 T SHE = CO_MATCHA
Afar CTE 5 = Slan of Packel
_mckcli_chd D = Dala

L

febrdikoho | | | ] | |
mxcatachorop L E X 1 X 1 Y sKi Xsmism YXscY 1 X1 X1 ¥Xs Yo )

4 8-13
8-13 4

B il chi

of
_shidol_cihid

| E = Ersf of Packil

M_redala_chi " 0 'I( E x 1 x 1 }:(SFH KSKE XSM X;SIHX 1 X 1 xl 1 x 5 ;x o x o }I( o K o } | = Logcal ke

| BK1 = DC_MATCH1

BH2 « DC_MATCHZ

Before CTC | . ‘ |

SKI = OC_MATCHR
Aftor GTC BEA = 0C_MATCHE
Nk ofin S = Slarl of Paokesl
o [ = [haka
ft_abirdciic_chii | | | | |

,,,,.m,,:,,qm].tExllxlletx|Xquan:nx:ninlxninin}

4 8-14
8-14 4

B_rxicl_cho
o

A_obrdck chil
E = End of Packel

1= Logeal ldle

M_rodala_chol7 o)

SH1 = CC_MATCHI
Before CTC SMD - CC_MATCHE
5K = CO_MATCHE
After CTC G4 = GO BMATCHAY
el _chi 5 = Slarf of Packn|
o 0 = Diaka
_alw cicii_cho
W_rxdata_chil 5o
CHx_CTC_BYP(x ) BYPASS
CTC CHx_CTC_BYP NORMAL
CTC iSpLEVER Single
CTC MCA Groupl MCA
Group 2 CTC CTC
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CC_MATCHMODE

CTC CC_MATCHMODE MATCH_4 (1
/ ) MATCH_3_4 (2 / ) MATCH_1 2 3 4 (4 / )
CC_MIN_IPG CC_MIN_IPG 0
12 3
8-8
CC_MATCHMODE
4 / (CC_MATCHMODE = MATCH_1 2 3 4) MATCH_1
MATCH_2 MATCH_3 MATCH_4
2 10
4 /K28.5/D21.4/D21.5/D21.5 MATCH_1
"0110111100" MATCH_2 ="0010010101" MATCH_3 = MATCH_4 ="0010110101"
2 / (CC_MATCHMODE = MATCH_3_4) MATCH_3
MATCH_4 1 /
(CC_MATCHMODE = MATCH_4) MATCH_4
FIFO High/Low
0 15 High Low
( ) CCHMARK
High CCHMARK 16 0 F
CCLMARK Low CCLMARK
16 0 F
iSpLEVER PCS Error Status Ports
FIFO PCS/FPGA

ffs_cc_overrun_ch(0-3)

iSpLEVER PCS Error Status Ports

FIFO PCS/FPGA

ffs_cc_underrun_ch(0-3)

8-8 (CC_MIN_IPG ) PCS

/
/ 4(CC_MATCHMODE MATCH_1 .2 3 4 )
C_MIN_IPG 2 4 (CC_MATCHMODE =

MATCH_1 2 3 4) 3( 88 CC_MIN_IPG =2) 12

CTC

LatticeECP2M

PCS

Jan. 2009

8-23
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8-8
CC_MIN_IPG /
0 1X
1 2X
2 3X
3 4 X
8-15 PCS CTC
FPGA ff_txiclk_ch
FPGA FIFO FPGA FIFO
2 FIFO(1 1)
CTC
CTC  LatticeECP2M
CTC FPGA FIFO ff_rxiclk_ch
FPGA FIFO 2
FPGA FIFO(1 1)
8-15 CTC PCS
TO -—— - - H_txdata_chO
SERIALIZER
FPA
=|10b THRAM IT
EMCODER INTERFACE
FigQ
- ff_txiclk_chO
REFERENCE
CLOCK
AL *
Transmit Path
Heceive Path
hdin(n/p)_0 - ; - o [ - Lo | e E— » fi_rxdata_chi
ALIGN
[rom Sty FPRA
" s10h oLdck P
SeaERALIEA |oe0ote. A wTERbACE
LMK FRQ
¥t war uan Ll wire | o g ff_rxiclk_chO
fi_ebrdelk_cho
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8-16 CTC PCS
flexiPCS Quad
*ff_txhalclk_chi if in
fi_tafulicik_chd® 16/20-bit data bus mode
—————————————— = o o s E
) I
£s '
g 2 .
E (3] ft_txiclk_ch(D-3) l
- rl -] - - - 4
I
I
|
|
I
ft_neiclk_ch(0-3) |
q:,_rl,’=l - ———— *
23 I
25| |t ebrdeik_chio-a) I
———— 4———
Generic 8b10b
PCS 1 8-16
8-17 PCS CTC
FPGA ff_txiclk_ch
FPGA FIFO FPGA
FIFO 2 FIFO(1
1) FPGA
FIFO ff_rxiclk_ch FPGA FIFO
2 FPGA FIFO(1
1)
LatticeECP2M 8-25 SERDES/PCS-UGJ
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8-17 CTC

hdin{n/p)_0 ———1-#

LatticeECP2M

PCS

Jan. 2009
PCS
T - o fe—
SERIALIZER
FPEaA
BEOR THARSIIT
EMNCODNER MTEMRFACE
[2 (4]
L e
FHEFETE MO
LK

PLL

Transmit Path

Receive Path

DR
DESERMLIZER

-----
Bl
DECODE

-----
|LINK
STAT
BAACHINE

FIF}
RECH
NTER

1”1

e

ff_txdata_ch0

ff_txiclk_cho

o ff_rxdata_cho

A

8-26

f_rxiclk_chO

Generic 8b10b
8-18

SERDES/PCS-UGJ
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Jan. 2009

8-18 CTC PCS
flexiPCS Quad
“ff_txhalclk_chO i In
fi_txtuliclk_cho* 16/20-bit data bus mode
—_— - I
) I
- |
E o
E ] ff_twiclk_ch(0-3) I
- :' ] ] - - - -l
1 ik cho-8) "i_rthaliclk_ch(0-3) I in
- i N ) 16/20-bit data bus mode
— P ——— l
25 |
25 #_mxiclk_ch{0-3) |
- ~— ] e — —I
(SSC)
LatticeECP2M SERDES/PCS
LatticeECP2M SSC
600ppm
+/- 300ppm 30KHz 33KHz
+0% -0.5% +/-300ppm SSC
PCI Express
X
RXREFCLK
PCI Express
REFCLK SSC
OOB ( ) SERDES
CDR SERDES/PCS (250Mbps
Out-Of-Band=00B ) SERDES
DC

LatticeECP2M SERDES/PCS
177Mbps 270Mbps 360Mbps)

LatticeECP2M

SD-SDI(143Mbps
HD-SDI(1.485Gbps

8-27 SERDES/PCS-UGJ
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1.4835Gbps)

8-19 PCS/FPGA O0OB 250Mbps
SD-SDI o0oB_OuUT SERDES
FPGA ( 83

SERDES SERDES DC
IPexpress PCS GUI Rx I/0O Coupling
DC ( 825 )
FPGA Rx CDR(
) TX
BSCAN SERDES ( )
BSCAN
BSCAN (1 1)
8-19
- SERDES/PCS Block "i Quad Top i-i FPGA Core -
DOB_EN » | i i
L : {— BSAMODE
E ! from JTAG config logic
= ™ | ascan | !
V) A Y inputeen | !
Y § | B
i | H H
T, | L] ! { = OOB_OUTH
hi) -1/ i i low rate data output
RA¥ power up ! i
; I
HOINPO I-@—+ X ! i
Eof}— ™ Input Data i i
HOINNG - —a - i :
i i
| i i
TH power up -» SERDES : :
i i
W, | |
HDOUTPO [l ( T ouputoata | f | i
HooUuTHO H-- | : BSCAN H
- ~- i | output cell i
LatticeECP2M 8-28
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GUI

IPexpress™ SERDES PCS
SERDES
(.txt

isSpLEVER bitgen
IPexpress

IPexpress

8-20 SERDES_PCS ispLEVER

SERDESPCS
Bahavioral Model

Module noflist
[

Y Y A |

CAE Samulator

8-21 PCS IPexpress GUI

LatticeECP2M

Jan. 2009
GUI IPexpress
) HDL HDL
SERDES
8-20
|Paxprass
SERDESPCS Modula
GLI Configuraton
4
|Paxpress
SCUBA Engine
Maduls natlist

v ar wihd)

it Flle (Autocontig file: Attribute Info)

GUI

SERDES/PCS

L Y

Synihisis

Bitstrearn BspLEVERA
{includes register map - {Map Plannar and Rouler
mamady call configuration) MPAR]
LaticaECFIM
Dravica
8-29 SERDES/PCS-UGJ
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8-21 IPexpress PCS

8-22 Customize
Quad Based
Mode Channel Based Mode
8-23 8-28 5

8-22
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8-9 SERDES_PCS GUI -

GUI

Protocol Setup Quad Based Protocol Mode, Quad Based Protocol
Channel Based Protocol Mode Mode
PCI Express, Gigabit Ethernet, Generic

Quad Protocol Mode [PROTOCOL 8b10b, 10-bit SERDES Only, 8-bit SERDES|(Generic 8b10b
Only, SD-SDI, HD-SDI*

Single CH_MODE Disable

MCA Group1® CH_MODE Multi-Channel Alignment Group 1 Disable

MCA Group2 8 CH_MODE Multi-Channel Alignment Group 2 Disable

Disable CH_MODE Disable

Channel Rate * CH_MODE Full Rate, Half Rate Full Rate

1. Channel Rate
2

Channel Based Protocol Mode
. :PCI Express=PCIE
SERDES Only=8BSER 10

=GIGE

8b10b=G8B10B 8

SERDES Only=10BSER SD-SDI=SDSDI(HD-SDI=HDSDI)

3. MCA MCA
PCS MCA Groupl MCA Group2 FPGA MCA
CTC
2
Tx RX RXx
REFCLK CORE_RXREFCLK TX REFCLK
CORE_TXREFCLK Tx RX
8-23 GUI
T
Condggamon, | Genmats Lig
o = -'J..n.d'lﬂll—nﬂiﬂalll | Ssbios htvarced | PE3 dteurcnd | Dpiom Pon |
et Charbirg S
P Pt Dok S Losimogon:
— o i ¥ \lipw FEFOLL T e CDRE_TRPEFTLE
s il T

= - 1% Uss REFLLS I Lhes COFE,_F4REFILE.

— g Pl —a Huwtwrwrnw D Fow Wligie —_—
i 4 Ol i [E ik

—a huderd i Fufererye [k W fipaer [0

17T ki, chii = [TETESTL m— Y Er

N FPTA It 01y Bios it - |
Coloudabesd P54 jrimboce Cock Bigw. 1700 WG

m—t [ 0] paipin,

S A_foece_deg_chil :'!
[~ \pet LPC 10 WpLEVER piigact Gorarsts | Ches | Heln |
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8-10 SERDES_PCS GUI

Jan. 2009

(LatticeECP2M) -

GUI /
Tx Reference Clock . REFCLK,
Source Selection PLL_SRC Radio CORE_TXREFCLK REFCLK
CHO_CDR_SRC,
Rx Reference Clock |CH1_CDR_SRC, . REFCLK,
Source Selection  [CH2_CDR_SRC. Radio | ~ore rxrEFcLK| REFCLK
CH3 CDR_SRC
LOW:
. . MEDLOW:
(SGeﬂ‘;‘; Bit Clock Rate |, \ T ARANGE ! Check Box | 027  3.125 25 |MED:
MEDHIGH:
HIGH
CHO_REFCK_MULT,
Reference Clock CH1_REFCK_MULT,
Multiplier CH2 REFCK_MULT, | DropDown 8-11 25X
CH3 REFCK_MULT
Calculated Reference .
Clock Rate (MH2) 2 CP:REFCLK_RATE Text Box ---
CHO_DATA_WIDTH,
FPGA Interface Data |CH1_DATA WIDTH, Drob Down 8-11 8
Bus Width CH2_DATA_WIDTH, P
CH3_DATA_ WIDTH
Calculated FPGA cp:
I(R;Er;?ge Clock Rate FPGAINTCLK_RATE Text Box

1. DATARANGE

Low

500Mbps, 500 Mbps < Medlow

Medhigh < 2.5 Gbps, 2.5 Gbps  High

3.2 Gbps

1.0 Gbps, 1.0 Gbps < Med < 2.0 Gbps, 2.0 Gbps

Low 540 Mbps, 540 Mbps < Medlow 1.0 Gbps, 1.0 Gbps < Med < 2.0
Gbps, 2.0 Gbps  Medhigh < 2.5 Gbps, 2.5 Gbps High 3.2 Gbps
8-105
2. SERDES Only Mode 8 10 / 8b10b /
CTC CDR
8-11 FPGA
FPGA
PCI Express 20X, 25X 8, 16
GbE 10XH, 10X, 20X 8, 16
G8B10B 10XH, 10X, 20X 8, 16
10-bit SERDES Only 10XH, 10X, 20X 10, 20
8-bit SERDES Only 8HX, 8X, 16X 8, 16
LatticeECP2M 8-32
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Tx Rx
REFCLK CORE_RXREFCLK

8-24 GUI -

Quad Channel Based Protocol Mode

LatticeECP2M 8-33 SERDES/PCS-UGJ
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SERDES
4 SERDES
I/0
SERDES PLL
8-25 GUI SERDES
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8-12 SERDES_PCS GUI (LatticeECP2M) SERDES
/
GUl PCI Express, G8B10B, 8bSER
GIGE 10bSER
Differential 0(1040mV: default), 1(1280mV),
Output LatticeECP2M-35 |CHO_TDRV_AMP 2 (1320mV), 3 (1360mV), 4 (640mV),
Voltage CH1_TDRV_AMP| Drop 5 (760mV), 6 (870mV), 7 (990mV) 0
CH2_TDRV_AMP| Down 0(990mV: default), 1(1250mV),
CH3_TDRV_AMP 2 (1300mV), 3 (1350mV), 4 (610mV),
5 (730mV), 6 (820mV), 7 (940mV)
Pre- , _ CHO_TX_PRE Disable, 0 (0%), 1 (16%), 2 (36%),
Emphasis | 2CCECPEWES | oy T PRE | Drop |3 (40%). 4 (44%), 5 (56%), 6 (80%) | o
CH2_TX_PRE Down Disable, 0 (0%), 1 (12%), 2 (26%),
CH3_TX_PRE 3 (30%), 4 (33%), 5 (40%), 6 (53%)
, |CHO_RTERM_TX
Tx I/O Termination (Ohms) CH1_RTERM_TX| Drop
I/0 CH2_RTERM_TX| Down 50, 75, 5K 50
CH3_RTERM_TX
Mid_Low,
CHO_RX_EQ Mid_Med
Equalization * CH1_RX_EQ Drop Mid_High, Mid_High, DISABLE
CH2_RX_EQ Down Long_High Long_Low
CH3 RX_EQ Long_Med,
Long High
, |CHO_RTERM_RX
Rx 1/0 Termination (Ohms) CH1_RTERM_RX| Drop ;
110 CH2_RTERM_RX| Down 50, 60, 75, High 50
CH3 RTERM RX
CHO_RX_DCC
Rx /O Coupling CH1_RX_DCC Drop
10 CH2 RX_DCC | Down AC,DC AC2
CH3_RX _DCC
Loss of Signal Threshold LOS_THRESHOL| Drop 0 (default), 1 (+10%), 2 (+15%),
LOS D Down 3 (+25%), 4 (-10%), 0
5 (-15%), 6 (-25%), 7 (-30%)
Tx PLL Reference Clock 1/0
Termination (Ohms) 3 bLL TERM Drop 50. 2K
PLL - Down ' 50
Tx PLL Reference Clock 1/O
Coupling Drop
PLL PLL_DCC Down AC, DC AC
Lock Unlock
PLL Loss of Lock Drop 0 (+/-600ppmx) | O (+/-1200ppm)
BLL PLL_LOL_SET | 5 n 1 (+/-300ppm) 1 (+/-2000ppm) 0
2 (+/-1500ppm) 2 (+/-2200ppm)
3 (+/-4000ppm) 3 (+/-6000ppm)
1. D
2. AC Typ.  5pF
3
Rx 1/O
LatticeECP2M 8-35 SERDES/PCS-UGJ
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50: SMTPE 50Q
60:
75: SMPTE 75Q
High: PCI Express
Tx /0
50: SMTPE 50Q
75: SMPTE 75Q
5K: PCI Express
Tx PLL
50: PCB 500
2k: PCB 50Q

/0 8-26
8-26 I/0
VCCIB ®
|
50/60/75/High | | 50/60/75/High
] et
HDINPI [ @ e o
5pF
HDINNI [ ——@-o|}-o—0O
I'\ _ |
| & /
HDOUTPI '__---—i —l—/
HoOUTNI [} T | g*,\

S0/75/5K | | 50/75/5K

VCCOB—#—

PCS

PCS 4 Tx Rx
( 8b10b)
CTC

LatticeECP2M 8-36 SERDES/PCS-UGJ
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8-27

GUI - PCS

Confgasor | Jeswsie Log

s

Jan. 2009

s | Ptemrnca ks |

| Sebiot dctoanced | PL3 vt | Ggaerad P |

S ————————— s

i T, W Y

i L Flecowe Seings
o8 o o - I
Fra_ T 80108 Mo =] i = -
T rwrrrat Satrgs
08 o4 L i)
[ abrrmert - - i | -
Aee Setrgr
i s n; ¢} i ] y :D.' 'I:E'.Z- o
: W Agrerd - :
.. :‘::::“’" itiienad
Commuy Adgn Bumn -
Dhexch, T oo Comjmrnafain
| i o8 o b od _
) cre =] | | =
CE_MATCHA OO0
L MATTHE Fanooon FLETE M I T |
CC_MATCH 0000 Figh Wiakmmark ] -
i LPC 1o nplEVER progect WA TEM it | L i 3 T
CC_MATCH_MOCE [MATCH 4 -
8-13 SERDES/PCS GUI 'Range' - PCS
8b 10b
GUlI SERDES | SERDES GSBBlO E PCI GIGE |SD-SDI| HD-SDI Default
Onl Onl Xpress
y y
TX Invert CHx_TX_ SB Normal
Normal, Invert
RX Invert CHx_RX_SB Normal
sﬁalx 8b10bCHx_SBloB Bypass Normal Bypass Norma
Plus — Commasqyiva A 1100000101
Value —
Minus CommaCOMMA B4 N/A 1 N/A 0011111010
Value -
Comma Mask |[COMMA_M 1111111111
Auto, Auto,
Comma Align Elg);\l—COMMA—A Bypass | Dynamic, |Dynami Auto Bypass Auto
Bypass c
cTc? CHx_CTC_BYP | Bypass | Normal, Bypass Normal Bypass Normal
CC_MATCH1 |CC_MATCH1 0000000000
CC_MATCH2 |CC_MATCH2 3 0000000000
CC_MATCH3 |CC_MATCHS3 N/A 0100011100
CC_MATCH4 |CC_MATCHA4 0100011100
N/A
CC_MATCH_M [CC_MATCH_MO MATCH_3 4 MATCH_4 MATCH_4
ODE DE
RX CTC Min IFG|RX CTC Min IFG 0,123 0
High Watermark CCHMARK 0.1, 2 .14 15 9
Low Watermark [CCLMARK 7
1. . ”
LatticeECP2M 8-37 SERDES/PCS-UGJ
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2. 87
3. “ “
4, COMMA_A COMM_B 1 8b10b
BC(K28.5) FD(K29.7) COMMA_A COMM_B
8 16 COMM_A COMM_B
Is_sync 1GbE IDLE (
) K28.5+D5.6 D16.2
SCI PLL 4
8-28 GUI -

Lattin IPLA Module -~ PLS ="

=10 X]

Corfguranion | [ammats Log

e 2l Ouad | Piobarercs Clocka | | el mdearce |, POE Achvnond w"'ﬂ'll
Lot Poriy
e o ] Dy irverwion of BeceersdData. [~ O ™ W0 T 02 ™ 00
— gk i Fenal Lt S Maches Fon o Foe o
B i T T Faend Lacgach Fis o Tl
= hangll (70 rmdatn_chfte || Lal
=] hlrwd] E
I — P U ¥ Ratwencs Cloch e FPGA Com
-. o T I PLL uares Clock
B i R ki e ¥ 501 Bl Chord ieiet gcu|
T R : (=07 T—
et [T ¥ tutata,_chll ey ™ oo Stam
e n-l-:_;_-l:u._.h' i | —=
—u A_chip_wed_chil
= A powsol din chid t_poe_dore_ [t =
I import LPC 10 isplEVER pmject [T Closs ] Hilg
8-14 Tab5 SERDES PCS GUI (LatticeECP2M) -
GUI /
Bg{‘;m'c Inversion of Receive Check Box TRUE, FALSE FALSE
External Link State Machine Check Box TRUE, FALSE FALSE
Loopback (Rx to Tx) Check Box TRUE, FALSE FALSE
OS_SSLB Serial Loopback, SERDES Serial
Loopback Type OS_SPLBPORTS Radio Box Parallel Loopback, PCS Loopback
OS PCSLBPORTS Parallel Loopback b
Reference Clock to FPGA Core| OS_REFCK2CORE | Check Box TRUE, FALSE FALSE
PLL Quarter Clock OS PLLQCLKPORTS| Check Box TRUE, FALSE FALSE
SCI Check Box TRUE, FALSE FALSE

LatticeECP2M 8-38
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SCI Interrupt OS_INT_ALL Check Box TRUE, FALSE FALSE
Error Status Check Box TRUE, FALSE FALSE
IPexpress

"txt"

# This file is used by the simulation model as well as the ispLEVER bitstream
# generation process to automatically initialize the PCSC quad to the mode
# selected in the IPexpress. This file is expected to be modified by the
# end user to adjust the PCSC quad to the final design requirements.
DEVICE NAME "LFE2M35E"
PROTOCOL "G8B10B"
CHO_MODE "SINGLE"

CH1 MODE "DISABLE"

CH2_ MODE "DISABLE"

CH3 MODE "DISABLE"
PLL_SRC "REFCLK"
DATARANGE "HIGH"
CHO_CDR_SRC "REFCLK"
CHO_DATA WIDTH "8"
CHO_REFCK_MULT "10X"
#REFCLK_RATE 250.0
#FPGAINTCLK RATE 250.0
CHO_TDRV_AMP "O"
CHO TX PRE "DISABLE"
CHO_RTERM TX "50"
CHO_RX EQ "DISABLE"
CHO_RTERM RX "50"
CHO_RX DCC "AC"
LOS_THRESHOLD "O"

PLL TERM "50"

PLL_DCC "AC™"

PLL LOL_SET "QO"

CHO _TX SB "NORMAL"
CHO_RX SB "NORMAL"
CHO_8B10B "NORMAL"
COMMA A "1100000101"
COMMA B "0011111010"
COMMA M "1111111111"
CHO_ COMMA ALIGN "AUTO"
CHO_CTC_BYP "BYPASS"
CC_MATCH1 "0000000000"
CC_MATCH2 "0000OOOOOOQO"
CC_MATCH3 "0100011100"
CC_MATCH4 "0100011100"
CC_MATCH MODE "MATCH 4"
CC_MIN IPG "O"

CCHMARK "4™"

CCLMARK "4™"
OS_REFCK2CORE "O"
OS_PLLQCLKPORTS "O"

/ PCS 8-15 24
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8-16 IPexpress GUI PCS /
8-15

| 1o |

8
ff_rxdata_chO[7:0] 0] FPGA 8
ff_rxdata_chO[11:8] (0] 8-16
ff_rxdata_ch0[23:12] O 16
ff_txdata chO[7:0] I FPGA 8
ff_txdata_chO[11:8] I 8-16
ff_txdata_ch0[23:12] I 16

16
ff_rxdata_chO[7:0] 0] FPGA 8b
ff_rxdata_chO[11:8] (0] 8b
ff_rxdata_ch0[19:12] o] FPGA 8b
ff_rxdata_ch0[23:20] (0] 8b
ff_txdata_chO[7:0] I FPGA 8b
ff_txdata_chO[11:9] I 8b
ff_txdata_ch0[19:12] I FPGA 8b
ff_txdata_ch0[23:20] I 8b

0
8-16 /
8

ff_rxdata_chQ[8]

ff_rxdata_ch0[9]

ff_rxdata_ch0[10]

ff_rxdata_chO[11]

GbE, OBSAI, CPRI| ff_rx_k_cntrl_chO ff_disp_err_chO ff_cv_chO ff_rx_even_chO
FC, SRIO, G8B10B| ff rx_k cntrl_chO ff_disp_err_chO ff_cv_chO NA
XAUI ff_rxc_chO ff_disp_err_chO ff_cv_chO NA

PCI Express ff_rx_k_cntrl_chO
8

ff_txdata_chOQ[8] ff_txdata_chO[9] ff_txdata_ch0[10] | ff txdata chO[11]
GbE, OBSAI, CPRI| ff tx_k cntrl_chO NA ff_xmit_chO ff_correct_disp_chO
FC, SRIO ff_tx_k_cntrl_chO ff_force_disp_chO ff_disp_sel _chO NA
XAUI ff_txc_chO NA NA NA
PCI Express ff_tx_k_cntrl_chO ff_force_disp_chO ff_disp_sel_chO ff_pci_ei_en_chO
G8B10B ff_tx_k_cntrl_chO ff_force_disp_chO ff_disp_sel _chO ff_correct_disp_chO

/

8-17 /

LatticeECP2M
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ff_tx_k_cntrl_ch[3:0]

High

ff_force_disp_ch[3:0]

High

ff_disp_sel_ch(0-3)FPGA
PCS

ff_disp_sel ch[3:0]

ff_force_disp_ch(0-3) high

ff_correct_disp_ch[3:

0]

ff_rx_k_cntrl_ch[3:0] High
ff_disp_error_detect_ PCS
ch[3:0]

ff_cv_detect_ch[3:0] High
1. " LatticeECP2M PCS”

Generic 8b10b(G8B10B)

8-bit mode

.FF_TX D 0 O0(ff txdata cho[0]),
.FF_TX D 0 1(ff txdata cho[1]),
.FF_TX D 0 2(ff txdata cho[2]),
.FF_TX D 0_3(ff_ txdata cho0[3]),
.FF_TX D 0 4 (ff txdata cho[4]),
.FF_TX D 0_5(ff_ txdata cho0[5]),
.FF_TX D 0 6(ff txdata cho[6]),
.FF_TX D 0_7(ff_txdata cho[7]),

.FF TX_D_O_8(ff tx k cntrl _cho[0]),
.FF_TX D 0 9(ff force disp cho[0]),

.FF TX D 0 10(ff _disp sel cho[0])

.FF_TX D 0 11(ff correct disp chol[0]),

.FF TX D O 12(fpsc vlo),
.FF_TX D 0 13 (fpsc_vlo
.FF TX D 0 14 (fpsc_ “vlo

.FF_TX D 0 15(fpsc_vlo

.FF TX D 0 16 (fpsc “vlo

.FF_TX D 0 17 (fpsc_vlo

.FF_TX D 0 19 (fpsc_vlo
.FF TX D 0 20(fpsc “vlo
.FF_TX D 0 21(fpsc_vlo
.FF TX D 0 22(fpsc “vlo

),
)I
),
)I
),
.FF TX D 0 18 (fpsc vlo),
),
)I
),
)I
),

.FF_TX D 0 23 (fpsc_vlo
.FF RX D 0 0(ff rxdata cho

(
(
(
(
(
(
(
(

(ol),
ff rxdata_cho[1]),
ff rxdata_cho[2]),
ff rxdata_ch0[3]),
ff rxdata_ cho[4]),
ff rxdata_ch0[5]),
ff_rxdata_cho[é6]),
ff rxdata_ch0[7]),
ff rx k cntrl cho([0]),
(ff disp_err cholo0]),

.FF RX D 0 10 (ff_cv cho[0]),

.FF_RX D 0 11(fpsc_vlo),),
.FF RX D 0 _12(fpsc “vlo

.FF_RX D 0 13 (fpsc_vlo

) ’
),
.FF RX D 0 14 (fpsc vlo),
),

.FF_RX D 0 _15(fpsc_vlo

LatticeECP2M
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.FF_ RX D 0 16 (fpsc_vlo),
.FF_RX D 0 17 (fpsc_vlo),
.FF_RX D 0 18(fpsc Vlo),
.FF_RX D 0 19(fpsc_vlo),
.FF_RX D 0 20 (fpsc Vlo),
.FF_RX D 0 21(fpsc_vlo),,
.FF_RX D 0 22 (fpsc_vlo),
.FF_RX D 0 23(fpsc_vlo),

16-bit mode

.FF_TX D 0 O(ff txdata cho[0]),

FF_TX D 0_1(ff txdata cho[1]),

FF TX D 0 2(ff txdata cho[2]),

FF _TX D 0 3(ff txdata cho[3]),

FF TX D 0 4 (ff txdata cho[4]),

FF _TX D 0 5(ff txdata cho[5]),

FF TX D 0 6(ff txdata cho[6]),

FF _TX D 0 7(ff txdata cho[7]),

.FF. TX D O 8(ff tx k cntrl ~cho[0]),

.FF_TX D 0 9(ff force disp cho[0]),
) I

.FF TX D 0 10(ff _disp sel ch0[0]
.FF_TX D 0 11(ff correct disp chol[0]),
.FF TX D 0 l2(ff “txdata _cho[8]),
.FF_TX D 0 13(ff txdata cho0[9]),

.FF TX D 0 l4(ff “txdata _cho[10]),
.FF_TX D 0 15(ff txdata cho[11]),
.FF TX D 0 16(ff “txdata _cho[12]),
.FF_TX D 0 17(ff txdata cho0[13]),
.FF TX D 0 18(ff “txdata _cho[14]),
.FF_TX D 0 19(ff txdata cho0[15]),
.FF TX D 0 20(ff tx k cntrl ~cho[1]),
.FF_TX D 0 21(ff force disp cho[1]),
.FF TX D 0 22(ff dlsp sel cho[1]),
.FF_TX_D_O_23(ff_correct_dlsp_cho[l]),

FF_ RX D 0 O(ff_rxdata cho[0]),
FF RX D 0 1(ff rxdata choO([1]),
FF RX D 0 2(ff rxdata cho[2]),
FF RX D 0 3(ff rxdata choO([3]),
FF RX D 0 4 (ff rxdata_ cho[4]),
FF RX D 0 5(ff rxdata chO[5]),
FF RX D 0_6(ff rxdata chol[e]),
FF RX D 0 7(ff rxdata cho([7]),
.FF_ RX D 0 8(ff rx k cntrl ch0[0]),
.FF RX D 0 9(ff dlsp err chO[O])

.FF_RX D 0 10(ff cv _cho[0]),
.FF_RX D 0 11(),

.FF_ RX D 0 12(ff rxdata_ch0([8]),
_.FF RX D 0 13 (ff rxdata ~cho[9]),
.FF_RX D 0 14 (ff rxdata cho[10]),
.FF_ RX D 0 15(ff rxdata ch0[11]),
.FF_RX D 0_16(ff_rxdata_cho[12]),
.FF RX D 0 17(ff rxdata ch0[13]),
.FF_RX D 0_18(ff_rxdata_cho0[14]),
.FF RX D 0 19(ff rxdata cho0[15]),
.FF_RX D 0 20(ff rx k cntrl cho[1]),
.FF RX D 0 21(ff dlsp err cho0[1]),
.FF_RX D 0 22(ff cv_cho[1]),
.FF_RX D 0 23(),

LatticeECP2M PCS
(1000BASE-X)

FPGA Nz
Ic1 Ic2l
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112/
/ 112/
2048 8 N2/
( 2 ) 8b10b
GMII
Rx IDLE 112/
FPGA
n2/
GbE GbE
TX ff_xmit_ch[3:0]
GbE
FPGA rx_even_ch[3:0]
8-18 GbE IDLE /
ff_xmit_ch[3:0] FPGA
rx_even (GbE )
rx_even_ch{3:0} rx_even (FPGA
)
ff_correct_disp_ch[3:0]
QuadPCS ff_correct_disp_ch[3:0]
QuadPCS FPGA QuadPCS
ff_correct_disp_ch[3:0]
ff_correct_disp_ch[3:0] 1
QuadPCS IDLE1
QuadPCS FPGA IDLE2
ff_tx_k_cntrl_ch3:0=1 ff _txdata=0xBC ff_tx_k_cntrl_ch3:0=0 ff_txdata=0x50
PCS IDLE2 IDLE1
IDLE2
IDLE1 IDLE2
QuadPCS FPGA IDLE2 QuadPCS

LatticeECP2M 8-43
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k_cntrl=0 data=0x50
QuadPCS

QuadPCS

ff_correct_disp_ch[3:0]
IDLE2 IDLE1

PCIl Express LatticeECP2M PCS
IPexpress PCI Express LatticeECP2M
FPGA 8-19
PCI Express
8-19 PCI Express
ffs_pcie_done_ch[3:0] @] i
ffs_pcie_con_ch[3:0] 0] ! f
FPGA ( ) PCI Express
. ) SERDES
ffc_pcie_det_en_ch[3:0] I 1 = PCI Express
0=
. 1=
ffc_pcie_ct_ch[3:0] I 0=
SERDES
ffc_ei_en_ch[3:0] I 1= SERDES
0=
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8-29
ff_pci_ei_en_ch High
ffc_pci_det_en_ch High tx_elec_idle High 120ns
VCCOB SERDES
SERDES 120ns
ffc_pcie_ct_ch 4 High
ffc_pcie_done_ch
( ) ffs_pcie_done_ch
High ffs_pcie_con_ch
ffs_pcie_con_ch High
Low
ff_pci_ei_en_ch
8-29 PCI Express ( 0 )

/]

[l
i oienoto | // //

N_pai_det_en_chi I A byl |
clocks =2ns
fic_poie_cl_chd ,

- -

/]
Ms_pews_con_chi Pm""!lm R.r’_:m""_“ Irvwald Charing Tost
Y
s _pei_done_chi | I
[ =2 ug" I .'l =
PCI Express
LatticeECP2M PCS
PCIl Express PCS
(PCI Express Base Specification, Rev 1.0a, Chapter 4, pp.209-210)
-L2(P2)
- DC 2ns(500Mhz) 16us(30Khz)
- 16us
-DC 32us
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- 500ns VTx_D||:|:p_p(800mV
- 500ns VTX-DIFFp-p
PCS
- (LOS)
ffs_rlos_lo_ch(0-3)
- PCI Express P2 )PCI Express
- VTX—DIFFpp 6dB ( ZOlmV)
PCS
- K28.5(IDLE) 5 1 5 0 2ns
5 2 ns)
VTX-DIFFp-p
PCS
LatticeECP2M 3 PCS/FPGA
SERDES /
PCS/FPGA 3
SERDES
/ CDR
IPexpress GUI LB_CTL[3:0]
( 8-82 )
TDRV_DAT_SELJ[1:0]
SCI 11 LB_CTL[3:0] SCI
SERDES
PCS
ffc_sb_pfifo_Ip_ch(0-3) 1 SERDES
PCS
PCS/FPGA
SERDES HDIN SERDES
PCS PCsS
SERDES
ffc_fb_loopback_ch(0-3) 1
LatticeECP2M 8-46
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PCS
8-30 3
8-30 3
SERDES SERDES Bridge (SB) | PCS Care | FPGA Bridge (FB)
-
'y Y L oam s e v E w n_reidala_ohdlFa o]
e [ =™ " e A - s | el R R e o
ilirnd .;//". ! far B b o ' '
* -
< 2
Ty 22 2
-, ! ] -
Sarial Loophack & &
X o TK E
hidoutpl) | " [ ™ - . :
hidoulrd) | g .'\‘-._.._ : v 2 . I - | _-' - e ] | : . I:d.u.: chifa i)
A P - - i
2 FPGA
FPGA
8-31
8-82 8-83
8-31

fic_sb_pfifo_Ip_ch[3:0] :D_ SERDES Parallel Loopback Enable
sb_pfifo_Ip (SERDES PLB EN)
fic_tb_loopback_ch[3:0] :E>_ PGS Parallel Loopback Enable
b_loopback (PCS PLB EN)

LB_CTL[3:0] —

Serial Loopback Enable
TDRV_DAT _SEL[1:0] —

v

LatticeECP2M 8-47 SERDES/PCS-UGJ



TN1124 2.9] Jan. 2009

FPGA
8-32 PCS FPGA PCS FPGA
8-32 PCS/FPGA
RX PCS FPGA
REFCLK B -1 Recovarad Clock
+» COA } b .
| ByPass
] e Mrxdatn cho
] Elastic FIFO
| R 7}k cho
o 71| Mxhaltck cho
—:D | s Mokl cho
== P oddk ch)
Y l Ferddk 0
AUX
@ f_begtrck
= #_tehalfclk
T® PLL Lf2 |
& M efuliclk
— [ [ g ]
I 1 Eb,l]th ff_txl:iat«u_d’lﬂ
- SER - ! | Sample Ly e
- | Encoder }‘ { _FAFO |
‘ f A ‘Ii i biclk_cho
@ GLK
0 [0:3] 1
PCS 15 3 4 12
3
Tx PLL FPGA
3 (
/ / ) FPGA ( )
( ) 15 (
) 2:1 2
FIFO( FIFO) 2
1 FIFO
FIFO ( ) FIFO
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FIFO 8b10b 16b20b
4 8-33 36
4 8-20
8-20 SERDES/PCS FPGA 6
Rx / TX /
Rx CTC FIFO FIEO FIEO
Case l-a’ 8b10b Yes Yes Yes
Case I-b*! 8b10b Bypass Yes Yes
Case ll-a’t 16b20b Yes Yes Yes
Case II-b* 16b20b Bypass Yes Yes
1. Tx ( )FIFO SERDES/PCS
8/10 SERDES 1/10
SERDES 3.125Gbps 312.5MHz
2 1
FPGA 2.5Gbhps SERDES
16/20 FPGA
16/20 SERDES
SREDES (2.5Gbps ) 8/10
FPGA 1P
6 8-21
8-216
SERDES MCA cTC
, Casel al
2
2 5Gbps (8{110 ) Casel_b
' ' (CTC )| casel b?®
, Casell_a*
5
3.2Gbps (126_’120 ) Case II_b
' ’ (CTC )| casell_b®
1. cTC 2.5Gbps (8/10
) +/-300ppm
CTC IP Rx FIFO Casel_a
IP Rx FIFO Casel_b
LatticeECP2M 8-49 SERDES/PCS-UGJ



TN1124 2.9J Jan. 2009
2. CTC 2.5Gbps (8/10
)
CTC
Oppm CTC IP
CTC
3. cTC 2.5Gbps (8/10
) (MCA) P
MCA CTC MCA
MCA CTC FIFO
MCA CTC IP
4. FPGA 2:1 (16/20 )
3.2Gbps cTC
+/-300ppm CTC
5. FPGA 2:1 (16/20 )
3.2Gbps CTC
CTC
Oppm CTC
IP CTC
6. FPGA 2:1 (16/20 )
3.2Gbps MCA 1P
MCA CTC MCA
MCA CTC FIFO
MCA CTC IP
|_a; 8/10 Elastic Buffer(EB) Down-Sample(DS) FIFO
8-338b10b EB DS FIFO
Hx PCS FPGA
REFCLK Recovered Clock (ro_clki)
— o CDR
- i BYPASS i
. -I | I SD:'IT:-& f_rxdata_cho >
DG | | :.:ﬁ B | FIFO
2 | e it regtrcik _-:'.hI:I._
| If_rxchalfdk_ch
) : L2 o etk cho,
- ff rxiclk cho
Y r ff ebrd clk 0 __ E
'
S i Mgk § o §
...... i haltdk <0
s ' Ll If. l::fn.lllf.llc. & FPGA
. - P Clock
+— Tree
. sﬁn ab10b Il | Up ; if_txdata_cho \:
*+ 00 Encoder *_i 5?:;‘;& — E uf’:‘:_dm
+ f + + 1 txiclk_cho _:
TX TX_CLK

LatticeECP2M
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1. FIFO FIFO

2. FIFO FIFO

3. Tx PLL (ff tx_f ck)  FPGA

FPGA
FPGA (ff_txi_clki) CIB
(ff_ebrd_clki) FIFO FPGA
(ff_rxi_clki)
|_b: 8/10 EB FIFO

8-34 8b10b EB FIFO

RX PCS FPGA
REFCLK 1 Recovered Clock (rx_clki)
—- CDR -
: ' BYPASS
¥ Sampln ﬂ_rxd-nta..m.ﬂl Uk A LS
¥ " |
I Hlastic | FIFﬂ or Global
— DEC .
| | . Bulfer | i It rgircllc E,E Clock Troes
i S t_rxhalfclk cla:_.u '
—- A H rxtullclic chg FPGA
L ff_rxicdk_cho Sk
- —memn Tree
: 7 * ff ebrd clk 0\ Y,
| Aux
7 H e
it P H_txhalfcle
i txtullclk > FPGA

Clock

' I ' Tree

_ e
SER | o Bwiob | Smph L
< “a.mu.i | Encoder .I. FIFO : Clock Tree
+ i + + i txicdk chd __:
X TX_CLK
1. FIFO FIFO
2. FIFO FIFO
3. Tx FPGA FPGA
FPGA
FIFO
( 4 )
FIFO FPGA
FIFO FPGA MCA
CTC FPGA CTCFIFO
CTC FIFO Tx Tx
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Il_a: 16/20 EB DS FIFO
8-35 16/20 EB DS FIFO
RX PCS FPGA
REFCLK | Recovered Clock {rx_ciki)
——a CDR | - 7
' BYPASS
B | Down fi_rxdata_cho
I 1 | _."I Semipls
i=== | Etastic | | FiIFQ |
PLEE P s | g |t e
s ....: — | Mrahaltelk_cho 2 Global
— - fLrxchildlk_cho Clock Troes
L " mdlk d‘“ L R X E R4 kN3 KN
Y | flebrd.ck o -~ -~
AUX FPGA | o
| otk Clock | ¥
L 11_txhallclk Tree H
T PLL L _txfullclk (Fulp | .
- d o _,-)I :
" ______ - F ™~ :
SER | 80106 | Up Hodatacho T FPGA
<+ 50 Rinier | Sample eg—t—————— Clock
_! | L FIFQ Tree
i + r H txiclk_cho {Half)
" =4
X TX_CLK
1. FIFO FIFO FIFO
2. FIFO FIFO FIFO
3. FPGA
2 FPGA
/
FIFO
FIFO FPGA
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Il_b:16/20 DS
8-36 16/20 DS FIFO
Rx PCS FPGA
REFCLK r | Recovered Clock (rx_clki)
—» COR * Upto 4 Local
' BYPASS R or Global
- s Down CLK Treas
| H_rxdal fy
¥ | >, Sampe St
. . DEC | l-l Elastic i "'/
| | [ H‘-"ﬁ‘_' : ‘ O ff_rxqtrelk_cho
4 S l#f rxhaltcik cho [
—"Il"l"“ | L2 H F_rxfuliclk FPGA
. 1 rxiclk_cho Clock
eaad Trees
AUX |
' — A I Lhnowcke r
: t_txhalfclk
12 -
L3 I_ B ok |  FPGA
| | Clock
_ Treg
=== [ esarton | | up | It txdats_cho \}
o g0 Encoder r‘_‘ Smpls: g 9. okl
| ®1A1 | _ FFGQ | § Clock Tras
* f + 1f xiclk_cho -
X TH_CLK
1. FIFO FIFO FIFO
2. FIFO FIFO FIFO
3. FPGA
MCA ( 9
FPGA
MCA
FPGA CTC Tx CcTC
CTC MCA CTC
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SERDES/PCS ( )
8-22
8-37
8-22 SERDES/PCS ( )1
Min. ‘ ‘ Max. Fixed Bypass
T1 FPGA 2 1 3 5 1 word clk
T2 8b10b -- -- -- 2 1 word clk
T3 SERDES - - - 2 1 word clk
a8 8 - - - 15+A1 - Ul + ps
10 - - - 18+A1 - Ul + ps
R1° 8 - - - 10+A2 - Ul + ps
10 - - - 12+A2 - Ul + ps
R2 SERDES -- -- -- 2 1 Ul + ps
R3 - - - 4 0 Ul + ps
R4 |8bl0b - - - 1 1 Ul + ps
R5 7 15 23 1 Ul + ps
R6 FPGA 2 1 3 5 1 Ul + ps
1. PCS 8-6 rxfullclk
2. FPGA / FIFO / 8/10
/ FIFO 4 FIFO
e ) FIFO
(4+1=15) 16b/20b Min = 2, Max = 10
FIFO
3. Al=-~245ps A2 =-~700ps
8-37
T  semoes T SERDES Bridge | pes | FPGA Bridge | FPGA Core
E REFCLK x .Hecmﬂ ook . o . E maa
: (®Y) ) B 3 ¢ ®e) '
i 2 LI ¥ | LA Hoeci [ Cown ' Peceive Cat
ot S0 [ (0 S K g S o 5 g
v L= - BYPASS ¥ BYPASS [ d
: Fiecessar BYPASE : ;:E:w Clock
: REFCLE Tranvamit Clock ‘
i = TEPFLL i T : ] r ]
\ (T2 -
! D ©) e @ |
i T4 . — N | | Encoder el s i
P e | (T T Y o 5.
HooUT (1 St - | s et e - =y [ Samebe (g : Trarmit Data
: Transmimer e I A : FPGA
i ' Trarsimiy Closk
h_ _ _ Y Y Y Y Y Y- ul
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SERDES (SCI)
SCI FPGA IP SERDES/PCS
SCI SERDES/PCS
FPGA
SCI P 8-38
8-38 SCI
minnkrEnkEebraedidiseetbd i ehedddintntrddsniid i nywi insesn ind B |
! SCI(ScftIP) |
| ]
| CLK >
: SCIWDATA[T.0] = :
o |
! ey |SCIADDR{100] 4 & —
]
i SCIRD - * -
I SCIRMXDATA[T:0] I
| NIRRD 4 4 !
I R H
! : Address = Address a :
: Read ! _\\_ Registers | Decoder 3 Registers | | Decoder = :
| MUX (Soft) (Soft) (Soft) (Soft) ,
"""""""" | FEEEEE RN EEEF
.v L A 4 I" LA A A A A *1 L " " LA A A
Quad SERDES/PCS A Quad SERDES/PCS
(Hard) (Hard)
SCIRDATAT 0]
SCIRDATAT 0]
[
CYAWSTN SCINT CYAWSTN SCINT
FPGA IP
SCIADDR 6 11 5
8-23 SERDES SCI
8-23 4 SERDES/PCS SCI

000000 = register 0
SCIADDR[5:0] 000001 = register 1
111110 = register 62
111111 = register 63
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000 = channel 0
001 = channel 1
010 = channel 2

SCIADDR([8:6] 011 = channel 3
100 = aux channel
101 =
110 =
111 =
00 =quad 0

SCIADDR[10:9] 01 =quad 1
10 = quad 2
11 =quad 3

/
SCIWSTN
SCIRD 8-39 8-40
8-39 SCI
SCIWSTN v
SCIADDR[9:0]
SCISEL, SCIEN
SCIWDATA[T.0] X
tsu 4P 1
1) tsu
2) th
SCI Low
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8-40 SCI
SCIADDR[Z:0] \j V
SCISEL, SCIEN /'“\ /‘\
SCIRD
SCIRDATA[7:0] X X X
e o i o I
trddy taddy taddy tradde
1) trddv
2) taddv
3) trdde
8-24
Typical
tsu, trddv, taddv 1.127 ns
th, trdde 0.805 ns
SCI /

Cycle 1 : Set sciaddr[5:0], sciwdata[7:0], scien* = 1'b1 scisel* = 1'bl

Cycle 2 : Set sciwstn from 0 => 1
Cycle 3 : Set sciwstn from 1 => 0, scien* = 1'b0, scisel* = 1'b0

Cycle 1 : Set sciaddr[5:0], scisel* = 1'b1

Cycle 2 : Set scird from 0 => 1

Cycle 3 : Obtain reading data from scirdata[7:0]
Cycle 4 : Set scird from 1 =>0

scien* 5
SCI SCI
SCIINT
8-25 8-26
LatticeECP2M 8-57
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SCL_INT

int_quad_out

PCS Quad Status Register 1

int_cha_out[0:3]

PCS Quad Status Register 1

Is_sync_statusn_[0:3]_int

Link Status Low(

PCS Quad Status Register 3

Is_sync_status_[0:3]_int |Link Status High( )
~PLOL, PLOL ~PLOL PLOL PLL gERDES Quad Status Register
8-26
SCI_INT
fb_tx_fifo_error_int |FPGA Tx FIFO
fb_rx_fifo_error_int [FPGA Rx FIFO PCS Channel General
cc_overrun_int CTC ( Interrupt Status Register 4
cc_underrun_int CTC (
bci_det_done_int  [Pci_det done
rlos_lo_int rlos_lo
~flos_lo_int ~rlos_lo SERDES Channel Interrupt
rlos_hi_int rlos_hi Status Redister 5
~rlos_hi_int _rlos_hi 9
rlol_int rlol
~rlol_int —rlol
SERDES (SCI)
Quad PCS ser_ctl_3 qd_13 refck_mode[l] (D7) refck_mode[0] (D6)
10x 20x SClI
0x13 ORCAstra 0x113 Quad Reset
(QD_18[3])
/ 2
1.
2. ON/OFF
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SCIADDRI[5:0]

000000 = register 0
000001 = register 1

111110 = register 62
111111 = register 63

SCIADDR]S:6]

000 = channel 0
001 = channel 1
010 = channel 2
011 = channel 3
100 = aux channel

SCIADDRI[10:9]

00 =quad 0
01 =quad 1
10 = quad 2
11 =quad 3

SERDES/PCS
SERDES/PCS

SCI

FPGA
IP FPGA

SERDES/PCS

SERDES/PCS

SCl
FPGA

SERDES
LatticeECP2M

ORCAstra PC

GUI
ORCAstra
iISpLEVER7.1SP1

LatticeECP2M

SCI

IP  SERDES/PCS

SCI

SERDES/PCS

SERDES/PCS

SERDES/PCS

GUI

PC

IPexpress ORCAstra

8-59
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GUI ORCAstra
FPGA
8-41 ORCAstra GUI PCS
Adrs / ORCAstra

8-41 ORCAstra

8-41 Data Box (MSB )
Options Data Box Display Data reversed

PCS0(Quad 0) 8-42
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8-42 ORCAstra

W =
Main €€ Pywr, Rst, Abms > SarDes Options »> Cloding >>  Dlagnoshics >>  Stalus >>

Jan. 2009

 Man qc
EC-PCS
[ 70000 Usee Conligued Mode =] | mode EE'EE Mw
el lest_ch
F W'-II oo_we_o T T b ges bypass
' ) F'I:pg sel_bat_tecblenc
E  ghymad 1b_tad orc_bypasy
5 low_mark m_uq_: I'“I‘Fr bass_wwcdthid
FCC T sk bypass
— "-"-""”'"-g dea bace g poi Errr dee._bypiaes
e St ELT s
dea_calb_en 2
7i07 | udl_comina_ s FIET T agnal detect
(1[5 wd_comma b ]T ik el FIET T lmodeable
T[FF el comema_mark COCT eben
r thed_stemm
r retelk_doo_en
I [ t_yefc_ved
o Leck Lok 'r_‘ buanbt_sed
00« Hippm:2 - E00pomsl x| tel_test_mode
i PlLio] st - anyn_mode:
[0 7 d000pem o/ 000 pem  w] oy I piochel
-
r

[016 Gudedbyd ] buveo.ckdv

8-43 SERDES Buffer Options

8-43 SERDES Buffer Options

_ =l
> P, Rat, phms 2> SerDes Buller Opbions << Clocking >>  [agnostics >3 Status >3

[ Smlies Guten Optiorn <4
Cheeredd |

Tramume

Channel 1 | Chanesl 2 | Charessl 3

Heceive
Iﬁ 0% 'Irﬁ_ﬂ_ﬂ fﬁhwgﬂﬁnﬂd vl w

D00 defsdl [SD18] =

e e 00 = S0 Dk = e

pec_dhel_tme_sel -
bi_deo ch_dre
[ doosleks

IIII o= pashion |of Fegh feguency 1angs ﬂ Iae_tel

[05 " rosmal comwan =] el
[0 Gata Fom Sevikees mumed to dhiver [l o) =] kot

N Gy

T eelck

FaiCik
[08 Tkt haghvspeed clock i 2 o Tk _w] telck_mods

IIII ix_inlck_local -I ri_naleh_ssl r': m
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ORCAstra
www.latticesemi.com/products/devtools/software/orcastra/index.cfm

LatticeECP2M-35 LatticeECP2M
:LatticeECP2M-35 (.txt )SERDES LatticeECP2M
Ixt
LatticeECP2M-35 LatticeECP2M IPexpress GUI
PCS

pcsc_mti_work_revA ModelSim
Active-HDL pcsc_aldec_work_revA
SERDES/PCS
SERDES/PCS ModelSim® NC-Verilog®
Active-HDL SERDES
PCS RTL 8-28
8-28

Cadence NC-Verilog/VHDL, NC-Sim,
Synposys VCS, Mentor GraphicsfispTools¥cae_library¥simulation¥blackbox
ModelSim, Aldec Riviera Pro

zip

PCS GND FPGA

1 FPGA PCS

txfullclk
txfullck
PCS
100ns
16/20
PCS 16 AUTO COMMA_ALIGN
PCS 16 FPGA
FPGA
YZABCDEFGHIJKLM.... ( 8-bit 10-bit )
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8b10b rx_gearbox PCS
YZABCDEFGHIJKLM....

rx_gearbox

1. {ZYHBAKDCHFEHHGHIIHLK}....

2. {AZ}{CBHEDHGFHIHHKJIHMLY...

2 1 16/20

20 16/20 32/40
16/20

1. {DCBAKHGFEHLKJI}....
|*  10-bit A 0 BA
{FEDCHJIIHGH{NMLK}....

| Kk DC
etc.

20

{ZYHBAH{DCHFEH{HGHIIHLK]....
2. {CBAZ{GFEDHKJIH}....

| ** 10-bit A 10 BA
{EDCBKIHGF{MLKJ}....
N

| Kk DC
etc.

20

{ZYHBAHDCHFEH{HGHIIHLK}. ...
: 8/10 16/20 LSB
ScCl 10XH 10X 20X

SCI 10XH 10X 20X

622Mbps 1.244Gbps 2.488Gbps
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CH_OA[D1]: rate_mode_tx
CH_O0B[D1]: rate_mode_rx
QD_13[D6]: refclk_mode[0]
QD_18[D5]: quad_rst

16 20X 20XH 10X 10XH
(ffc_txiclk_chn) 8-6
txhalfclk txqtrelk ff_rxiclk CDR PLL
8-6 rxhalfclk
AC
AC 8-29
8-29 AC
Min. Typ. Max.
8b10b 4.7 10 @3.125Gbps nF
PCI Express revl.1l 75 200 nF
8b10b DC 4.7nF
TN1114(Electrical
Recommendations for Lattice SERDES)
/
VCCTX VCCRX VCCP VCCAUX33
VCCIB VCCOB HDINP/N HDOUTP/N REFCLKP/N
10KQ
VCCAUX33 TT
VCCAUX33 /O HDIN/HDOUT VCCAUX(FPGA )
VCCAUX33
SERDES
SERDES/PCS
SERDES FPGA
1. SERDES
SERDES guad_rst 20ns
quad_rst plol rlol_ch#
plol rlol_ch# lane_tx_rst_ch# lane_rx_rst_ch#
2. SERDES/PCS FPGA Logic Reset
3.
macro_rst Low
trst rrst_ch# Low
8-44
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8-44
Davice Slale Power up & Conlig >< Furctanal
e
20 ns{min}
‘-\‘L
phe I‘*\
-4 —_\_‘_\
el _ch# H}ﬁ
*, >
lane_tx_rsl_che M agsart \ de-aima
o
lane_ro sl ch# m g \\ de-assrl
FPGA Logic Resal m e HX dasoa
CDR rlol_ch#
CDR Low
3ms 4ms quad_rst
rlol_ch# Low High FPGA
TN1153 (LatticeECP2M PRBS SERDES Demo User’s
Guide)
SERDES 8-45
High
Low
: PCS
SERDES ( ) SERDES
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8-45 SERDES/PCS

SERDES/PCS Quad FPGA Core
= ST -
T T — (— fic_rrstl :
> [ tic_tpwdnb0 :
RX o ffc_rpwdnb l
L ) e o ff;_rrst0 (
> t——— fic_tpwdnbi I
lg—— fic_Trst0 l
AUX CHAMNEL l
l—— ffc_macrorst |
e — / l
= fic_rpwdnb2 I
EH e [— fic_rrst2 l
T l—— ifc_tpwdnb2 1
RX — fic_rpwdnb3 I
(T | P — fic_rrst3 I
T l—— ifc_tpwdnb3 1
N N N N ¥ _§E _N ¥ _§N ]
FPGA (RTL)
1 8-46

8-30

8-30 SERDES/PCS

SERDES | SERDES | PCS CTRL CDR
FPGA PCS TX |PCS RX T RX TXPLL | 5
ffc_tx_lane_rst .
[3:0] lane_tx_rst[3:0] X
ffc_rx_lane_rst .
[3:0] lane_rx_rst[3:0]
ffc_quad_rst quad_rst X X X X X
ffc_macrorst macrorst X X X X
ffc_rrst[3:0] rrst[3:0]° X
ffc_trst[3:0] trst[3:0] 3 X
TRI_ION X X X X X
1. SB(SERDES Brdige) PCS FB(FPGA Bridge)
2 Low

3. TX PLL loss of lock(ffx_plol)
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8-46 SERDES/PCS

Jan. 2009

Configuration Register Block

—E —-—-.’_;I > . Ll
.H:. 7 __,-'} h .:"-
>
8-31 123
FPGA
High SERDES (auxiliary)
ffc_quad_rst quad_rst PCS macro_rst txpll
cdr lane_tx_rst lane_rx_rst
SERDES High
ffc_macro_rst macro_rst SERDES
TXPLL CDRPLL
ffc_lane_tx/rx_rst_ch|lane_tx/rx_rst_[High TX/RX
[0:3] ch[0:3] SB PCS FB
ffc_rrst_ch[0:3] rrst[0:3] loss-of-lock(rlol) loss-of-signal
ffc_trst trst AUX PLL loss-of-lock(plol)
1.
2. 2
macrorst 2
PCS ( )
3.

LatticeECP2M
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Rx Tx FPGA
SERDES I/0
8-32
FPGA
SERDES Low
macropdb Low PLL
Low
ffc_txpwdnb_ch[0:3] | tpwdnb[0:3] HDOUT 5kQ
Low CDR
ffc_rxpwdnb_ch[0:3] | rpwdnb[0:3] Loss-of-Signal
8-33
Min. Typ. Max.
tMACRORST High 1 ns
tRRST RX High 3 ns
tTRsT TX High 3 ns
8-34 /
Min. Typ. Max.
tPWRDN macropdb 20 ns
tPwrUP macropdb 20 ns
1.5V VCCIB VCCOB SERDES 1.2v SERDES 1.5V
1.2v 15V SERDES
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— TN1029, FPSC SERDES CML Buffer Interface

—TN1084, LatticeSC/M and LatticeECP2/M SERDES Jitter

— TN1114, Electrical Recommendations for Lattice SERDES
— TN1159, LatticeECP2/M Pin Assignment Recommendations
« HB1003, LatticeECP2/M Family Handbook

e-mail:

. 1-800-LATTICE (North America)

+1-503-268-8001 (Outside North America)
techsupport@latticesemi.com
http://www.latticesemi.com

Rev.#

2.6J0

SATA

p.8-13

p.8-16 Tx

p.8-27 OOB SATA

p.8-38

p.8-57 SERDES Client Interface
p.8-58 SERDES/PCS

2.8J0

Nov.2008

SATA page.8-1, 8-1,
8-5 (rx/tx_sdi_en)

8-16,

8-23 Latency 8-31/8-32 Reset Control

(p.8-65)

8-30

8-33 Power Down

2.9

Feb.2009

PCI PIPE 8-4

8-16 pp.8-45 46 “PCS in PIPE Mode” 8-105

8-20
8-44

3

8-11

8-12
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PCS

CR = Clear on aread

SERDES/PCS

reserved(

LatticeECP2M

)

Jan. 2009

DO LSB

8-70

SERDES

(R/'W = Read/Write, RO = Read Only,
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8-35
BA
1 D7 D6 D5 D4 D3 D2 D1 DO
1. (28)
PCS (17)
00 | qd_00 sync_toggle force_int char_mode xge_mode rio_mode pcie_mode fc_mode uc_mode5
01 | qd_o1 [P EN5Mist ot ch_selfo]| bist res_sel[1] | bist_res_selfo] | bist_time_sel[1] | bist_time_sel[0] | bist_head_sel[1] | bist_head_sel[0]
02 | qd_02 | high_mark[3] high_mark[2] high_mark[1] high_mark[0] low_mark[3] low_mark[2] low_mark[1] low_mark[0]
03 | qd_03 | min_ipg_cnt[1] | min_ipg_cnt[0] | match_4_enable | match_2_enable pfifo_clr_sel asyn_mode sel_test_clk
04 | qd_04 | cc_match_1[7] | cc_match_1[6] | cc_match_1[5] | cc_match_1[4] | cc_match_1[3] | cc_match_1[2] | cc_match_1[1] | cc_match_1[0]
05 | qd_05 | cc_match_2[7] | cc_match_2[6] | cc_match_2[5] | cc_match_2[4] | cc_match_2[3] | cc_match_2[2] | cc_match_2[1] | cc_match_2[0]
06 | gd_06 | cc_match_3[7] | cc_match_3[6] | cc_match_3[5] | cc_match_3[4] | cc_match_3[3] | cc_match_3[2] | cc_match_3[1] | cc_match_3[0]
07 | qd_07 | cc_match_4[7] | cc_match_4[6] | cc_match_4[5] | cc_match_4[4] | cc_match_4[3] | cc_match_4[2] | cc_match_4[1] | cc_match_4[0]
08 | qd_08 | cc_match_4[9] | cc_match_4[8] | cc_match_3[9] | cc_match_3[8] | cc_match_2[9] | cc_match_2[8] | cc_match_1[9] | cc_match_1[8]
09 d 09 udf_comma_mas|udf_comma_mas|udf_comma_mas|udf_comma_mas|udf_comma_mas|udf comma_mas|udf_comma_mas|udf_comma_mas
a9 K[7] K[6] k[5] k[4] K[3] k[2] k[1] K[0]
OA | qd_Oa |udf_comma_a[7] | udf_comma_a[6] | udf_comma_a[5] | udf_comma_a[4] | udf_comma_a[3] | udf_comma_a[2] | udf_comma_a[1]|udf_comma_a[0]
0B | qd_Ob |udf_comma_b[7] | udf_comma_b[6] | udf_comma_b[5] | udf_comma_b[4] | udf_comma_b[3] | udf_comma_b[2] | udf_comma_b[1]|udf_comma_b][0]
0C | qd_Oc |udf_comma_a[9] | udf_comma_a[8] | udf_comma_b[9] |udf_comma_b[8] udf_cokm[rgria_mas udf_corkTEg}a_mas bist_mode bist_en
oD d od bist_udf_def_hea|bist_udf_def_hea|bist_udf_def_hea|bist_udf_def hea|bist_udf_def_hea|bist_udf_def_hea|bist_udf_def hea|bist_udf def_hea
qo_ der[7] der[6] der[5] der[4] der[3] der[2] der[1] der[0]
OE d Oe bist_udf_def_hea|bist_udf_def_hea|bist_udf_def_hea|bist_udf_def hea|bist_udf_def_hea|bist_udf_def_hea|bist_udf_def hea|bist_udf def_hea
qo_ der[15] der[14] der[13] der[12] der[11] der[10] der[9] der[8]
. . . . . bist_udf_def_hea|bist_udf_def_hea|bist_udf_def hea|bist_udf _def hea
OF | gd_Of | bist_bus8bit_sel | bist_ptn_sel[2] | bist_ptn_sel[1] | bist_ptn_sel[0] der19] der18] der17] der16]
10 qd_int_ (Is_sync_status_3|ls_sync_status_2|ls_sync_status_1|ls_sync_status_0|ls_sync_statusn_|Is_sync_statusn_|Is_sync_statusn_|ls_sync_statusn_
102 _int_ctl _int_ctl _int_ctl _int_ctl 3_int_ctl 2_int_ctl 1_int_ctl 0_int_ctl
SERDES (6)
11 | qd_11 reserved reserved tx_refck_sel refck_dcc_en refck_rterm refck_out_sel[2] | refck_out_sel[1] | refck_out_sel[0]
12 | qd_12 refck25x bus8bit_sel rlos_hset[2] rlos_hset[1] rlos_hset[0] rlos_lset[2] rlos_lIset[1] rlos_lset[0]
13 | qd_13 | refck_mode[1] refck_mode[0] reserved reserved reserved reserved cdr_lol_set[1] cdr_lol_set[0]
14 | qd_14 reserved reserved reserved pll_lol_set[1] pll_lol_set[0] |tx_vco_ck_div[2] | tx_vco_ck_div[1] | tx_vco_ck_div[0]
15 | qd_15 reserved reserved reserved reserved reserved reserved reserved reserved
16 q(j__égt_ lol_int_ctl ~plol_int_ctl reserved reserved reserved reserved reserved reserved
®)
17 | qd_17 lane_rx_rst3 lane_rx_rst2 lane_rx_rstl lane_rx_rst0 lane_tx_rst3 lane_tx_rst2 lane_tx_rstl lane_tx_rst0
18 | qd_18 macropdb macro_rst quad_rst trst rrst[3] rrst[2] rrst[1] rrst[0]
. bist_bypass_tx_ | bist_sync_head_ | bist_sync_head_
19 | qd_19 | bist_rx_data_sel gate req[l] req[0] sel_sd_rx_clk3 | sel_sd_rx_clk2 | sel_sd_rx_clkl | sel_sd_rx_clkO
1A | qd_1a |ff_rx_clk_sel_2[3]|ff_rx_clk_sel_2[2]|ff_rx_clk_sel_2[1]|ff_rx_clk_sel_2[0](ff_rx_clk_sel_1[3]|ff_rx_clk_sel_1[2]|ff_rx_clk_sel_1[1]|ff_rx_clk_sel_1[0]
1B | qd_1b | ff_tx_clk_sel[2] | ff_tx_clk_sel[1] | ff_tx_clk_sel[0] reserved ff_rx_clk_sel_O[3]|ff_rx_clk_sel_0[2]|ff_rx_clk_sel_O[1]|ff_rx_clk_sel_0[0]
2. Q)
PCS (5)
20 | qd_20 int_qua_out int_cha[3] int_cha[2] int_cha[1] int_cha[0]
21 |qd_21 3|Is_sync_status_3|ls_sync_status_2|Is_sync_status_1{ls_sync_status_0 Is_sync_gstatusn_ Is_sync_zstatusn_ Is_sync_lstatusn_ Is_sync_ostatusn_
22 qd_int_[Is_sync_status_3|ls_sync_status_2|Is_sync_status_1|ls_sync_status_0|ls_sync_statusn_|Is_sync_statusn_|ls_sync_statusn_|ls_sync_statusn_
22 4 _int _int _int _int 3_int 2_int 1_int 0_int
23 | qd_23 | bist_report[7] bist_report[6] bist_report[5] bist_report[4] bist_report[3] bist_report[2] bist_report[1] bist_report[0]
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24 ‘ qd_24‘ bist_report[15] | bist_report[14] | bist_report[13] ‘ bist_report[12] | bist_report[11] | bist_report[10] bist_report[9] bist_report[8]
SERDES (4)

25 |qd_253 plol ~plol reserved reserved reserved reserved reserved Reserved
26 qggirlt_ plol_int ~plol_int reserved reserved reserved reserved reserved Reserved
27 | qd_27 reserved reserved pll_calib_status[5]|pll_calib_status[4]|pll_calib_status[3]|pll_calib_status[2]|pll_calib_status[1]pll_calib_status[0]
28 | qd_28 reserved reserved reserved reserved reserved reserved reserved Reserved
1. BA= (Hex)

2. (int_sts_x)

3. (int_sts_x)

4, ; (

)
5.uc_mode 8 SERDES Only 10 SERDES Only
6. BIST PRBS
: 0
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SERDES
8-36 PCS 1 (QD_00)
Bit Name
=Tx Tx
7 sync_toggle
=Tx
. 1=
6 force_int 0= R/W 0
1 = SERDES
5 char_mode 0 = SERDES R/W 0
1 = 10Gb Ethernet
4 xge_mode 0 = 1Gb Ethernet RIW 0
. 1 = Rapid-10
3 rio_mode 0= (10GbE, 1GbE) R/W 0
. 1 = PCI Express
2 pcie_mode |, _ (RapidlO, 10GbE, 1GbE) RIW 0
1 = Fibre Channel
1 fc. mode |0= (PCI Express, RapidlO, 10GbE, 1GbE) R/W 0
1 = User Configured
0 uc_mode |0= (PCI Express, RapidlO, 10GbE, 1GbE)
SERDES
8-37 PCS 2 (QD_01)
Bit Name
00 = BIST 0
. ) 01 =BIST 1
7:6 bist_rpt_ch_sel [1:0] 10 = BIST 5 R/W 00
11 =BIST 3
BIST resolution
00 =
5:4 bist_res_sel [1:0] 01<2 R/W 00
10< 16
11 <128
BIST time
00 = 5e+8
3:2 bist_time_sel [1:0] | 01 = 5e+9 R/W 00
10 = 5e+6
11 = 100K
BIST header
00 = K28 5 (K28_5=10'h305 K28_5_=10'hOFA)
1:0 bist_head_sel [1:0] | 01 = A1A2 (MA1=10'h1F6; MA2=10'n128) R/W 00
10 =10'h1BC
11=

LatticeECP2M 8-73 SERDES/PCS-UGJ



TN1124_2.9J Jan. 2009

8-38 PCS 3 (QD_02)
Bit Name
7:4 high_mark [3:0] FIFO high water mark 4'h1000 R/W 4'n0111
3:0 low_mark [3:0] FIFO low water mark 4'h1000 R/W 4'b1001
8-39 PCS 4 (QD_03)
Bit Name
7:6 min_ipg_cnt [1:0] IPG to enforce R/W 2'bll
1=4
5 match_4_enable (match 4,3, 2, 1 ) R/W 0
1=2
4 match_2_enable (match 4,3 ) R/W 1
3 Reserved
1 = pfifo_clr
2 pfifo_clr_sel FIFO R/W 0
0 = pfifo_error FIFO
1 asyn_mode R/W 0
0 sel_test clk R/W 0
8-40 PCS 5—-CC matchl LO (QD_04)
Bit Name
. cc_match_1 .
7:0 [7:0] 1 R/W 8'h00
8-41 PCS 6 — CC match2 LO (QD_05)
Bit Name
. cc_match_2 .
7:0 [7:0] 2 R/W 8'h00
8-42 PCS 7 — CC match3 LO (QD_06)
Bit Name
. cc_match_3 .
7.0 [7:0] 3 R/W 8'hBC
8-43 PCS 8 — CC match4 LO (QD_07)
Bit Name
. cc_match_4 .
7.0 [7:0] 4 R/W 8'h50
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8-44 PCS 9 — CC match HI (QD_08)
Bit Name
tch_4 4
7:6 CC—E‘%? ~* 191 = error RW | 2bo1
' [8] = K
tch_3 3
5:4 cc_r[r:ﬁg(]: =1 [9]= error R/W 2'b01
' (81 =K
tch_2 2
3:2 CC—E‘?S? 1 [9] = error RW | 2b00
' (8] =K
tch_1 !
1:0 CC—E%? = [9] = error R/W 2'b00
' [8] =K
8-45 PCS 10 — UDF comma mask LO (QD_09)
Bit Name
7:0 udf_comma_mask [7:0] R/W 8'hFF
8-46 PCS 11 - UDFcommaalLO (QD_0A)
Bit Name
7:0 udf_comma_a [7:0] "a" R/W 8'h83
8-47 PCS 12 —UDF commab LO (QD_0B)
Bit Name
70 udf_comma_b [7:0] "b" R/W 8'h7C
8-48 PCS 13 - UDS comma HI (QD_0C)
Bit Name
7:6 udf_comma_a [9:8] "a" R/W 2'b10
5:4 udf_comma_a [9:8] "b" R/W 2'h01
3:2 udf_comma_mask [9:8] R/W 2'bl1
. 1= BIST
1 bist_mode 0 = "Timed BIST" R/W 0
0 bist_en é = PCSBIST RIW 0
8-49 PCS 14 — UDF BIST header LO (QD_0D)
Bit Name
7:0 bist_udf_def_header [7:0] BIST R/W 8'h00
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8-50 PCS 15 — UDF BIST header MD (QD_OE)
Bit Name
7:0 bist_udf_def_header [15:8] BIST R/W 8'h00
8-51 PCS 16 — UDF BIST headerHID (QD_OF)
Bit Name
. . 1=8 BIST
7 bist_bus8bit_sel 0=10 BIST R/W 0 R/W 0
BIST
000 = PRBS11
001 =
6:4 bist_ptn_sel[2:0] 010 = PRBS31 R/W 00
011 = PRBS21100 = K28 5
101 = A1A2110 = 5150 ( )
111 = 2120 ( )
3:0 | bist_udf _def_header [19:16] BIST RIW 3'b000
8-52 PCS 17 (QD_10)
Bit Name
Is_sync_status_| 1=Is_sync_status_3 ( )
! 3_int_ctl 0 =Is_sync_status_3 ( ) RIW 0
Is_sync_status_| 1=Is_sync_status_2 ( )
6 2_int_ctl 0=Is_sync_status 2 ( ) RV °
Is_sync_status_| 1 =Is_sync_status_1 ( )
5 1 int_ctl 0 =Is_sync_status_1 ( ) RIW 0
1=Is_sync_statusn_3 Low
Is_sync_statusn ( )
4 _3 int_ctl 0 =Is_sync_statusn_3 Low RIW 0
( )
Is_sync_status_| 1=Is_sync_status_0 ( )
s 0_int_ctl 0 =Is_sync_status_0 ( ) RIW °
1=Is_sync_statusn_2 Low
Is_sync_statusn ( )
2 _2 int_ctl 0=Is_sync_statusn_2 Low RIW 0
( )
1=Is_sync_statusn_1 Low
Is_sync_statusn ( )
1 _1 int_ctl 0 =Is_sync_statusn_1 Low RIW 0
( )
1=Is_sync_statusn_0 Low
Is_sync_statusn ( )
0 _0_int_ctl 0=Is_sync_statusn_0 Low RIW 0
( )
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SERDES
SERDES
8-53 SERDES 1(QD_11)
Bit Name
7:6 Reserved
TXPLL
5 | TX_REFCK_SEL | 0 = refclk ( ) R/W 0
1 = core_txrefclk
1= DC
4 REFCK_DCC_EN 0= DC ( ) R/W 0
3 REFCK_RTERM | 0=50Q ( ) R/W 0
1=
Refck
[0]: O = refck 1=
2:0 REFCL[—ZC_)OL]JT—SEL [1]: O = refck2core 1= R/W 3'b000
' [2]: reserved
8-47
8-47
[ CDR PLL
RX_REFCK_SEL{CH_0B[2]} ———
REFCK2CORE_EN {QD_11[1]} g
— = p- REFCK2CORE
e | CORE_RXREFCLK
' ? * CORE_TXREFCLK
REFCK_EN {QD_11[0]} Y i FPGA Core
TX_REFCK_SEL {QD_11[5]} 4‘5\_,_/’
TX PLL
LatticeECP2M 8-77 SERDES/PCS-UGJ



TN1124_2.9J Jan. 2009

8-54 SERDES 2 (QD_12)
Bit Name
1= 25x (
7 REFCK25X 100MHz ) R/W 0
0 = REFCK_MODE
1=8
6 BUSS8BIT_SEL 0 =10 ( ) R/W 0
LOS
000 =
001 =+10%
010 = +15%
5:3 |RLOS_HSET [2:0]| 011 = +25% RIW 3'b000
100 =-10%
101 =-15%
110 =-25%
111 = -30%
2:0 | RLOS_LSET[2:0] | ( ) R/W 3'b000
8-55 SERDES 3(QD_13)
Bit Name
00 = 20x 16x
7:6 REFCK_MODE [1:0] | 01 = 10x  8x RIW 2'b00
1X = Reserved
5:2 Reserved
CDR
1.0 | CDR_LOL_SET[1:0] | 90=+/-1000ppmx2  +/-1500ppm x2 RW | 2b10*
- - 01 = +/-2000ppm x2 +/-2500ppm x2
10 = +/-4000ppm +/-7000ppm
11 = +/-300ppm +/-450ppm
1. ispLEVER7.0SP1
8-56 SERDES 4 (QD_14)
Bit Name
75 Reserved
Tx PLL
43 | PLL_LOL_SET[1:0] | 00=+/-300ppmx2 - +/-600ppm x2 RW | 2b00
- = 01 = +/-300ppm +/-2000ppm
10 = +/-1500ppm  +/-2200ppm
11 = +/-4000ppm  +/-6000ppm
VCO
000=1 001 = reserved
2:0 TX_VCO_CK_DIV[2:0] | 010=2 011 =reserved R/W 3'b000
100=4 101 =8
110=16 111 =32
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8-57 SERDES 5(QD_15)
Bit Name
7:0 Reserved
8-58 SERDES 6 (QD_16)
Bit Name
1=PLOL
7 PLOL_INT_CTL 0= PLOL RO CR 0
1=PLOL
6 ~PLOL_INT_CTL 0= PLOL RO CR 0
5.0 Reserved
8-59 1(QD_17)
Bit Name
7 lane_rx_rst3 = 3 R/W 0
6 lane_rx_rst2 |1 = 2 R/W 0
5 lane_rx_rstl = 1 R/W 0
4 lane_rx_rst0 |1 = 0 R/W 0
3 lane tx rst3 [1= 3 R/W 0
2 lane_tx_rst2 = 2 R/W 0
1 lane tx rstl [1= 1 R/W 0
0 lane_tx_rst0 = 0 R/W 0
8-60 2 (QD_18)
Bit Name
7 macropdb 0= R/W 1
6 macro_rst = R/W 0
5 quad_rst 1= R/W 0
4 trst 1=Tx R/W 0
3:0 rrst [3:0] 1=Rx R/W 0
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8-61 3(QD_19)
Bit Name
. 0 = SERDES
7 bist_rx_data_sel 1 = 8b10b R/W 0
bist_bypass tx | 0= BIST
6 gate - BIST RIW 0
BIST
. 00 =5'd5
5:4 b'St—féy”fl—_g]ead— 01 = 5'd8 RIW 00
al 10 = 5'd14
11 =5'd24
1 =DS FIFO rx_clk3*!
3 |selsdmx ck3| o pbskiFo ff_ebrd_clk_3 RIW 0
1=DS FIFO rx_clk2*
2 |selsd ek o psFiFo ff_ebrd_clk 2 RIW 0
1=DS FIFO rx_clkl!
1 |selsdrx ekl o b Firo ff_ebrd_clk_1 RIW 0
1=DS FIFO rx_clko®
0 |selsdmxck0) o_hskiro ff_ebrd_clk_0 RIW 0
1. rx_clk3 3
8-62 4 (QD_1A)
Bit Name
7 ff rx_clk_sel3 2 | 1= 3 ff_rx f clk R/W 0
6 ff rx clk sel2 2 | 1 2 ff rx fclk R/W 0
5 ff rx_clk sell 2 | 1 1 ffrx f clk R/W 0
4 ff x_ clk sel0 2 | 1= 0 ffrx fclk R/W 0
3 ff rx_clk_sel3 1 | 1= 3 ff_rx_h_clk R/W 0
2 ff_rx_clk_sel2_1 | 1= 2 ff_rx_h_clk R/W 0
1 fi_rx_clk_sell 1 | 1 1 ff_rx_h _clk R/W 0
0 ff_rx_clk_sel0_1 | 1= 0 ff_rx_h_clk R/W 0
8-63 5(QD_1B)
Bit Name
7 ff_tx_clk_sel2 1= ff tx f clk R/W 0
6 ff_tx_clk_sell 1 ff_tx_h_clk R/W 0
5 ff_tx_clk_sel0 1= ff_tx_q_clk R/W 0
4 Reserved R/W 0
3 ff_rx_clk_sel3_0 | 1= 3 ff rx_g clk R/W 0
2 ff_rx_clk_sel3 0 | 1 2 ff_rx_g_clk R/W 0
1 ff rx_clk sel3 0 | 1 1 ff_rx_g_clk R/W 0
0 ff_rx_clk_sel3 0 | 1= 0 ff rx g clk R/W 0
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PCS
8-64 PCS 1(QD_20)
Bit Name Int?
7.6 Reserved
5 ion_delay tri_ion resetn RO N
4 int_qua_out RO N
3.0 int_cha_out [3:0] RO N
8-65 PCS 2 (QD_21)
Bit Name Int?
1 = sync_status_3
7 | Is_sync_status_3 0 = sync_status, 3 RO Y
6 | Is_sync_status_2 1=sync_status_2 RO Y
—Syne_ - 0 = sync_status_2
5 | Is_sync_status_1 1= sync_status_1 RO Y
—SYyNne_ - 0 =sync_status_1
4 | Is_sync_status 0 1 =sync_status_0 RO Y
—Syne_ - 0 = sync_status_0
1 =sync_status_3 Low
3 |Ls_sync_statusn_3 0 = sync_status._ 3 Low RO Y
1 =sync_status_2 Low
2 |Ls_sync_statusn_2 0 = sync_status 2 Low RO Y
1=sync_status_1 Low
1 |Ls_sync_statusn_1 0= sync_status. 1 Low RO Y
1 =sync_status_0 Low
0 |Ls_sync_statusn_0O 0 = sync_status 0 Low RO Y
8-66 3 (QD_22)
Bit Name Int?
Is_sync_status 3 | 1=sync_status_3 ( )
7 int 0 = sync_status_3 ( ) ROCRY
Is_sync_status_2 | 1=sync_status_2 ( )
6 int 0 = sync_status_2 ( ) ROCR | Y
Is sync_status 1 | 1=sync_status_1 ( )
5 int 0 = sync_status_1 ( ) ROCRY
Is_sync_status 0 | 1=sync_status_0 ( )
4 int 0 = sync_status_0 ( ) ROCRY
Is_sync_statusn_3| 1 =sync_status_3 Low
3 _int 0 =sync_status_3 Low ROCR| Y
Is_sync_statusn_2| 1 =sync_status_2 Low
2 _int 0 =sync_status_2 Low ROCR| Y
Is_sync_statusn_1| 1 =sync_status_1 Low
1 _int 0 =sync_status_1 Low ROCR] Y
Is_sync_statusn_0| 1 =sync_status_0 Low
0 _int 0 =sync_status_ 0 Low ROCR | Y
LatticeECP2M 8-81 SERDES/PCS-UGJ




TN1124_2.9J Jan. 2009

8-67 PCS BIST 4 (QD_23)
Bit Name Int?
7:0 bist_report [7:0] [BIST RO N
8-68 PCS BIST 5 (QD_24)
Bit Name Int?
7:0 bist_report [15:8] BIST RO N
SERDES
8-69 SERDES 1 (QD_25)
Bit Name
7 PLOL 1=PLL RO Y
6 ~PLOL 1=PLL RO Y
5:0 Reserved
8-70 SERDES 2 (QD_26)
Bit Name
1=PLOL
7 PLOL_INT 0=PLOL RO CR Y
1=~PLOL
6 ~PLOL_INT 0= ~PLOL RO CR Y
5:0 Reserved
8-71 SERDES 3 (QD_27)
Bit Name
7:6 Reserved
5:0 PLL_CALII?,_STATUS TxPLL VCO RO N
[5:0]
8-72 SERDES 4 (QD_28)
Bit Name

7:0 Reserved
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8-73
BA
1 D7 D6 D5 D4 D3 D2 D1 DO
1. (13)
)
00 | ch_00 |enable_cg_align| prbs_enable 6 prbs_lock ge_an_enable invert_tx invert_rx
det_ti det_ti
01 | ch 01 pfifo_clr pcie_ei_en pcs_ssl[z]lme_ pcs_sjl[a]lme_ rx_gear_mode | tx_gear_mode rx_ch tx_ch
02 | ch_02 bus_width8 sb_bypass sb_pfifo_Ip sb_bist_sel enc_bypass |sel_bist_txd4enc| tx_gear_bypass fb_loopback
03 | ch_o03 Ism_sel signal_detect | rx_gear_bypass ctc_bypass dec_bypass wa_bypass rx_sb_bypass sb_loopback
04 ch_int_ cc_underrun_int | cc_overrun_int_ | fb_rx_fifo_error_ | fb_tx_fifo_error_
042 _ctl ctl int_ctl int_ctl
05 | ch_05 los_hi_sel
06 | ch_o6
SERDES (6)
d k_di d k_di d k_di
07 | ch_o7 req_en req_Ivl_set rcv_dcc_en rate_sel[1] rate_sel[0] m_gco_ck div| rx_deo_ck_div | X _dco_ck dv
[2] (1] [0]
08 | ch_os Ib_ctl[3] Ib_ctl[2] I b_ctl[1] Ib_ctl[0] rterm_rxadj[1] rterm_rxadj[0] rterm_rx[1] rterm_rx[0]
09 | ch_09 tdrv_ampl[2] tdrv_ampl[1] tdrv_ampl[0] tdrv_pre_set[2] | tdrv_pre_set[1] | tdrv_pre_set[0] | tdrv_dat_sel[1] | tdrv_dat_sel[0]
OA | ch_0a tdrv_pre_en rterm_tx[1] rterm_tx[0] rate_mode_tx tpwdnb
OB | ch_0b oob_en rx_refck_sel[1] | rx_refck_sel[0] rate_mode_rx rpwdnb
h_int i_det_d
(o]0 cehtnt p<:|_‘ eldone_ rlos_lo_int_ctl | ~rlos_lo_int_ctl | rlos_hi_int_ctl | ~rlos_hi_int_ctl rlol_int_ctl ~rlol_int_ctl
Oc 2 int_ctl
2. (13)
(6)
20 |ch_203 cc_underrun cc_overrun fb_rx_fifo_error | fb_tx_fifo_error
21 |ch 215 prbs_error_cnt | prbs_error_cnt | prbs_error_cnt | prbs_error_cnt | prbs_error_cnt | prbs_error_cnt | prbs_error_cnt | prbs_error_cnt
- [71 [6] (5] (4] (3] [2] (1] [0]
fl fif fl fifi f fif f fif
22 | ch_ 22 bt I. o_error_ | fb_rx_ IA o_efror_ cc_underrun_int | cc_overrun_int b_rx I o_error_ fb_tx | I, o_eror_
int int int int
ch_int
23 53 - ffs_Is_sync_stat | usfb_rxrst_o fb_txrst_o cc_re_o cc_we_o
24 | ch_ 24
25 | ch_25
SERDES 7)
26 |ch 263 pci_det_done rlos_lo ~rlos_lo rlos_hi ~rlos_hi rlol ~rlol
27 | ch 27 dco_calib_err | dco_calib_done | dco_facq_err | dco_facq_done pci_connect
28 | ch_28 | dco_status[7] dco_status[6] dco_status[5] dco_status[4] dco_status[3] dco_status[2] dco_status[1] dco_status[0]
29 | ch_29 | dco_status[15] | dco_status[14] | dco_status[13] | dco_status[12] | dco_status[11] | dco_status[10] dco_status[9] dco_status[8]
h_ch i
2A | - pC|_d§t_done_ rlos_lo_int ~rlos_lo_int rlos_hi_int ~rlos_hi_int rlol_int ~rlol_int
2a4 int
2B | ch_2b
2C | ch_2¢c
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1. Ba= (Hex)
2. (int_sts_x)
3. (int_sts_x)
4, ( )
5.
6. PRBS
: 0
8-74 PCS 1 (CH_00)
Bit Name
uc_mode
7 enable_cg_align | 1= R/W 0
0=
6 prbs_enable é f PRBS R/W 0
1 =Lock PRBS
5 prbs_lock 0 = Lock PRBS R/W 0
1=GigE
4 ge_an_enable 0 = GigE R/W 0
3.2 Reserved
1 invert_tx 1= 0= R/W 0
0 invert_rx 1= 0= R/W 0
8-75 PCS 2 (CH_01)
Bit Name
1= pfifo_clr_sel 1
, PFIFO pfifo_clr
7 pfifo_clr OR R/W 0
0=
6 pcie_ei_en 1 = PCI Express 0= R/W 0
., |pcs_det time_s| PCS
54 el[1:0] 11=16us 10=4us 01=2us 00 =8us RIW 0
1= 2:1
3 |rx_gear_mode = 2:1 R/W 0
( )
1= 2:1
2 |tx_gear_mode| 0= 2:1 R/W 0
( )
1=
1 rx_ch R/W 0
(pes_ctl_4 _gd_03[6])) 1
1= PCS
0 tx_ch R/W 0
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8-76 PCS 3 (CH_02)
Bit Name
. 1=PCS SER 8
7 bus_width8 0=PCS SER 10 R/W 0
6 sb_bypass é i Tx SERDES R/W 0
1=Rx Tx FIFO
5 sb_pfifo_Ip R/W 0
0=
4 sb_bist_sel é = BIST RIW 0
3 enc_bypass é f 8b10b R/W 0
2 |sel_bist_txddenc| * = 8b10P BIST RIW 0
1 |tx_gear_bypass é i PCS Tx R/W 0
1=PCS FPGA Rx Tx
0 fb_loopback R/W 0
0=
8-77 PCS 4 (CH_03)
Bit Name
1= LSM
7 Ism_sel 0= LSM R/W 0
. 1 =RxLSM
6 signal_detect 0 = ffc_signal_detect Rx LSM RIW 0
5 |rx_gear_bypass é i PCS Rx R/W 0
4 ctc_bypass 1 f cre R/W 0
3 dec_bypass é f 8b10b R/W 0
2 wa_bypass é f R/W 0
1 rx_sb_bypass é i Rx SERDES R/W 0
1=PCS SERDES Tx Rx
0 sb_loopback R/W 0
0=

LatticeECP2M
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8-78 PCS 5 (CH_04)
Bit Name
7:4 Reserved
3 cc_underrun_int_ctl 1= cc_underrun R/W 0
- - - 0 = cc_underrun
2 cc_overrun_int_ctl 1= cc_overrun R/W 0
0 = cc_overrun
1 fhjxjm%fﬁotﬂﬂ_ 1= FPGA FIFO RIW 0
0 fb_tx_fifo_error_int_| 1= FPGA FIFO RIW 0
ctl
8-79 PCS 6 (CH_05)
Bit Name
71 Reserved
. 1 =rlos_hi
0 low_ hi_sel R/W 0
0=rlos_lo (
8-80 PCS 7 (CH_06)
Bit Name
7 Reserved
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SERDES
SERDES

8-81 SERDES 1 (CH_07)

Bit Name

7 REQ_EN RIW 0

6 REQ_LVL_SET RIW 0

1= DC
5 RCV_DCC_EN | o ( | RIW 0

00 =
4:3 RATE_SEL[1:0] | 01 = RIW 2'b00
10 =
11 =
VCO
000 =

001 = reserved
010 = 011 = reserved R/W 3'b000
100 = 101 = 8

110 = 16 111 = 32

RX_DCO_CK_DIV

20 [2:0]

AN B

8-82 SERDES 2 (CH_08)

Bit Name

[3] =slb_r2t_dat_en, rx --> tx
(CDR )

[2] = slb_r2t_ck_en, rx --> tx
(CDR )

[1] =slb_eqg2t _en, -->

7:4 LB_CTL [3:0] RIW 4'h0

[0] =slb_t2r_en, tx -->rx
(compensation)

00 = default
01= -7% RW | 2b00
10= -14%

11= -20%

00 =50 ohm
10 |RTERM_RX [1:0]| 30275 %m RW | 200
11 = 60 ohm

RTERM_RXADJ

32 [1:0]
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8-83 SERDES 3 (CH_09)
Bit Name ‘
LatticeECP2M-35 SERDES 3
CML (mV), VCCOB = 1.2V
000 = 1040( )
001 =1280
010 =1320
75 TDRV_AMP[2:0] | 011 = 1360 R/W 0
100 = 640
101 =760
110 =870
111 =990
Tx
%
0 0
TDRV_PRE_SET 1 16
4:2 o 2 36 R/W 0
[ ! ] 3 40
4 44
5 56
6 80
00 = ( )
01=
10 =slb_r2t_dat en=1 Rx --> Tx
1:0 TDRV_[lli):é\]T_SEL ( ) R/W 0
10 =slb_r2t_ck en=1 Rx --> Tx
( )
11 =slb_eqg2t en=1
LatticeECP2M-20/50/70/100 SERDES 3
GUI (3-bit) (5-bit) mv
0 00101 990
1 00001 1250
2 00010 1300
7:5 | TDRV_AMP[2:0] 3 00011 1350 | R/W 0
4 11100 610
5 10100 730
6 10110 820
7 01110 940
TX
GUI (3-bit) (5-bit) %
0 00000 0
TDRV_PRE_SET 1 00001 12
4:3 a0l 2 00010 26 RIW 0
[4:0]
3 01010 30
4 10010 33
5 00011 40
6 00100 53
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8-84 SERDES 4 (CH_OA)
Bit Name Int?
7
00 = ( )
01=
TDRV DAT 10 =slb_r2t_dat en=1 Rx --> Tx
6:5 7o | ( ) R/W 2'b00
SEL[1:0]1
10 =slb_r2t_ck_en=1 Rx --> Tx
( )
11 =slb_eqg2t en=1
TDRV_PRE_| 1=Tx
4 EN 0="Tx RIW 0
Tx PCI Express
) RTERM_TX | 00 =50 ohm ( ) .
: R/W 2'b00
32 [1:0] 01 = 75 ohm
10 = 5K ohm
RATE_MODE| 0=
1 X 1= R/W 0
0 tpwdnb 2_2 RIW 0
1. LatticeECP2M-20/50/70/100
8-85 SERDES 4 (CH_O0OB)
Bit Name
7:6 | TDRV_AMP[4:3] R/W 0
5 Reserved LatticeECP2M-20/50/70/100 R/W 2'b00
75 Reserved LatticeECP2M35
1=
4 oob_en FPGA SERDES R/W 0
(OOB )
Rx CDR
. ) 00 = refclk ( ) :
3:2 rx_refck_sel [1:0] 01 = core_rxrefclk R/W 2'b00
1x = reserved
1 | RATE_MODE_RX (1) - RIW 0
0=
0 rpwdnb 1= R/W 0
8-86 TDRV_AMP LatticeECP2M-20/50/70/100
Bit Name
CH_O0B[7:6] | TDRV_AMPI[4:3] 8-86 R/W 0
CH_09 [7:5]| TDRV_AMP[2:0] 8-84 R/W 0
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8-87 SERDES 1 (CH_0C)
Bit Name
7 Reserved
6 pc'—det—gf’”e—'”tl = PCI Express far-end RIW 0
. 1= LOW (rlos_lset )
5 rlos_lo_int_ctl Rx LOS R/W 0
. 1= LOW (rlos_lset )
4 rlos_lo_int_ctl Rx LOS R/W 0
- 1 = HIGH (rlos_hset )
3 rlos_hi_int_ctl Rx LOS R/W 0
. 1= LOW (rlos_hset )
2 rlos_hi_int_ctl Rx LOS R/W 0
1 rlol_int_ctl 1= LOL R/W 0
0 ~rlol_int_ctl 1= LOL R/W 0
PCS
8-88 PCS 1 (CH_20)
Bit Name Int?
75 Reserved
) 1= FIFO
4 pfifo_error 0= FIFO RO Y
1=CCFIFO
3 cc_underrun 0= CC FIFO RO Y
1=CCFIFO
2 cc_overrun 0 = CC EIEO RO Y
. 1=FPGA (FB) Rx FIFO
1 fb_rx_fifo_error 0 = FB Rx FIFO RO Y
. 1=FB Tx FIFO
0 fb_tx_fifo_error 0=FB Tx FIFO RO Y
8-89 PCS 2 (CH_21)
Bit Name Int?
. PRBS RO
7:0 prbs_errors FF CR N
8-90 PCS 3 (CH_22)
Bit Name
7:0 Reserved
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8-91 PCS 4 (CH_23)
Bit Name Int?
7:4 Reserved
. 1 = cc_underrun RO
3 cc_underrun_int 0 = cc_underrun CR Y
2 cc_overrun_int 1= cc_overrun RO Y
- - 0 = cc_overrun CR
: . 1 =fb_rx_fifo_error RO
1 fb_rx_fifo_error_int 0 = fb_rx_fifo_error CR Y
, . 1="fb_tx fifo_error RO
0 fb_tx_fifo_error_int 0 = fb_tx_fifo_error CR Y
8-92 PCS 5 (CH_24)
Bit Name Int?
7 Reserved
1=LSM Sync
6 ffs_Is_sync_status 0=LSM Sync RO N
1=
5 fb_rxrst_o 0 = FPGA Rx RO N
1=
4 fb_txrst_o 0 = FPGA Tx RO N
3 Reserved
2 Reserved
1= FIFO
1 cc_re o 0 FIEO RO N
1= FIFO
0 cc_we_o 0= FIEO RO N
8-93 PCS 6 (CH_25)
Bit Name
7:0 Reserved
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SERDES
8-94 SERDES 1 (CH_26)
Bit Name Int?
7 Reserved
. 1 = SERDES RO
6 pci_det_done 0 = SERDES CR Y
1= LOW RO
5 rlos_lo CR Y
1= LOW RO
4 ~rlos_lo CR Y
. 1= HIGH RO
3 rlos_hi CR Y
. 1= HIGH RO
2 ~rlos_hi CR Y
1 rlol 1=CDR (LoL) RO Y
0 ~rlol 1=CDR RO Y
8-95 SERDES 2 (CH_27)
Bit Name Int?
1=DCO (
7 DCO_CALIB_ERR L/H ) RO N
6 |DCO_CALIB_DONE| 1=DCO RO N
5 DCO_FACQ_ERR | 1=DCO (>300ppm) RO N
4 |DCO_FACQ_DONE| 1=DCO RO N
31 Reserved RO N
. 1 =SERDES (Tx )
0 pci_connect 0 = SERDES (Tx ) RO N
8-96 SERDES 3 (CH_28)
Bit Name Int?
7:0 DCO_STATUS[7:0] | setdcoidac[7:0] RO N
8-97 SERDES 4 (CH_29)
Bit Name Int?
. ) [1:0] = setdcoidac[9:8]
7:0 DCO_STATUS[15:8] [7:2] = setdcoband[5:0] RO N
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8-98 SERDES 5(CH_2A)
Bit Name Int?
7 Reserved
6 pci_det_done_int| 1 = pci_det_done RO CR Y
5 rlos_lo_int 1=rlos_lo RO CR Y
4 ~rlos_lo_int 1=~rlos_lo RO CR Y
3 rlos_hi_int 1 =rlos_hi RO CR Y
2 ~rlos_hi_int 1 =~rlos_hi RO CR Y
1 rlol_int 1=rlol RO CR Y
0 ~rlol_int 1=~rlol RO CR Y
8-99 SERDES 6 (CH_2B)
Bit Name
7:0 Reserved
8-100 SERDES 7 (CH_2C)
Bit Name
7:0 Reserved
8-101 K
Gbe XAUI 1xFC PCl Express RapidIO
K23.7 (F7) Carrier extend PAD
K27.7 (FB) SOP ST Start TLP A (align)
K28.0 (1C) SKIP R SKIP SC
K28.1 (3C) FTS
K28.2 (5C) SoS Start DLLP
K28.3 (7C) ALIGN A IDLE PD
K28.4 (9C) SEQ
+D21.4
+D5.6 or +D21.5 COMMA (used for
K28.5 (BC) D16.2=IDLE SYNCK +D21.5 alignment) K
=IDLE
K28.6 (DC)
K28.7 (FC)
K29.7 (FD) EOP T END R (skip)
K30.7 (FE) ERR ERR END BAD
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B. 8B10B
8-102 8B10B
) (8b10b 10-Bit GUI
K28.0 8'b000_11100 0100011100
K28.5 8'b101_11100 0110111100
K29.7 8'b111 11101 0011111101
D16.2 8'b010_10000 0001010000
D21.4 8'b100_10101 0010010101
D215 8'b101_10101 0010110101
K28 5+ 10'b110000_0101 1100000101
K28.5- 10'b001111_1010 0011111010
8-103
( ) (8b10b ) 10-Bit GUI
28.5 (Mask) 10'b111111 1111 1111111111
C.
8-104
D. SERDES
8-105 SERDES
DATARATE | DATARATE REFCK DATAWIDTH|  Rx
DISABLE,
GbE 1.25 MED 20X, 10X, 5X MID_MED,
8,16 LONG MED
PCI Express 25 HIGH 25X, 20X DISABLE,
MID_HIGH,
XAUI 3.125 HIGH 20X 16 LONG. HIGH
Generic 8b10b 20X, 10X, 5X 8 16 DISABLE,
: LOW ! MID_LOW
“bit SERDES_Onl : 16X, 8X, 4X _LOW,
8-bit SERDES _Only MEDLOW, ex, 8X, MID_MED.
ANY_VALUE MED, MID_HIGH,
10-bit SERDES_Only MEDHIGH, 20X, 10X, 5X 10, 20 LONG_LOW,
HIGH LONG_MED,
LONG_HIGH
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