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HSSL development on DSM ST 65nm technology
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interfacing between ASIC platform and broadband ADC / DAC

High Speed Serial Link (6.25 Gbps)

SERDES 6.25 Gbps

ASIC platform (65 nm)
Broadband / low power ADC Broadband / low power DAC
1.5 Gsps 1.5 Gsps

12b 12b

/
Metal customisable array /

12b DAC
/
7

/

/
ADC 12b 20 Mgates
/
/ .— Digital baseband application —.
2 x 750 Msps

2 x 750 Msps

Quatuor device (65 nm)
Quad high speed link
4 x6.25 Gsps

Quatuor device (65 nm)

24/02/2010
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Quatuor top level representation

Tx Rx Tx Rx Tx Rx Tx Rx

thfd wei 1] 1

Data slice | Dataslice | Clock | Data slice | Data slice
Lane O Lane 1 slice Lane 2 Lane 3

SERDES (High Speed Serial Links)

A
4 x 20 bits T 4 x 20 bits

Receiver »  Transmitter
digital logic digital logic
. /I 24 bits
1l 24 bits . .
Bus Ivds 2x 12 portsin Lane alignment | Bus Ivds

Data fifo format Digital control and 8b/10b decode

_> Framing interfaces Elastic buffer —}

Elastic buffer (< DeFraming

8b/10b encode Start-up FSM Data fifo format
Config registers 2 x 12 ports out
Shadow registers

Serial interfaces
Jtag TAP

I Serial
interface

» 1 data slice = 1 serializer (Rx) + 1 deserializer (Tx)

» 1 data slice can either be configured in half or full duplex mode

* Quatuor = 4 serializers + 4 deserializers (8 CML buffers)

e Quatuor = 2 x 12 bits input ports (24 LVDS buffers)

* Quatuor = 2 x 12 bits output ports (24 LVDS buffers)

* One common clock slice (Data Ready) for the four data slices

» Each data slice can be activated / deactivated independently

» Aggregated data ranging from 6.25 Gbps (1 active lane)
24/02/2010 to 25 Gbps (4 active lanes)
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Quatuor basic specifications

« Tx mode (serializer / half duplex)
— The 4 serializers (CML) can be independently switched on / off

— Each 12 bits parallel input port (LVDS) can accommodate 8, 9, 10, 11 or
12bits

« Rx mode (deserializer / half duplex)
— The 4 deserializers (CML) can be independently switched on / off

— Each 12 bits parallel output port (LVDS) can accommodate 8, 9, 10, 11 or
12bits

« TxRx mode (SerDes / full duplex)

— From the 4 lanes available ONLY 2 full duplex lanes (2 data slices) can be
activated at the same time

— In theory the device could also be configured with 4 full duplex lanes
(25Gbps in Tx + 25Gbps in Rx) but due power limitations the full duplex
mode is restricted to 2 full duplex active lanes at the same time

24/02/2010
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Quatuor basic specifications

2 external clocks required

— REFCLK low jitter (Data Ready), reference choices at:
— 125 Mhz
— 156.25 Mhz
— 250 Mhz
— 312.5Mhz

— SMPCLK (Sampling Clock) for parallel interfaces with external devices
— Min 150 Mhz (min data payload rate is 1.8 Gbps)
— Max 1.5 Ghz

 Multiple data rates elaborated from a unique internal 6.25 Ghz reference

— Max data rate 4 active lanes in same direction:
— 25 Gbps Full data rate (Payload at 20Gb/s)

— Min 1 data lanes activated out of 4;:
— 3.125 Gbps Half data rate (Payload at 2.5Gbps)

24/02/2010 S)
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Quatuor data rates summary table
Fs max Data Width Fs Ratio System clk Active // Payload Payload Aggregation lane data rate
LVDS ports before after Ratio (SerDes)
coding coding
Mhz Bits no 48 bits Mhz Ports no Gb/s (8b10b)Gb/s Port:Lane Gb/s
1500 12 16 93.75 2 18 225 1:1 25
1500 8 24 62.50 2 12 15 1:1 25
1200 8 24 50.00 2 9.6 12 2:1 12.5
750 12 16 46.88 2 9 11.25 2:1 12.5
312.5 10 16 19.53 2 6.25 N/A 2:1 6.25
375 12 16 23.44 2 4.5 5.625 4:1 6.25
300 8 24 12.50 2 24 3 2:1 6.25

Space Fibre mode
Quatuor internal encoder bypassed

24/02/2010
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Quatuor configured in Tx mode (half duplex)
4 active Tx lanes / aggregated data rate 25 Gbps

QUATUOR
24 bi 16 bits 1 bit
12,bits its 20 bits 6.25Gbps
\—p{ PortA 4x48 2 166200 |25 sER
Lvds/Reg bits encoder |- -- 9| Data
16 bits | 1 bit
? Fran/ling L pp— 120 bits| 6.25Gbps
L
o | Datardy > B g 7> ——» SER
ADC > .| Stamping encoder ||~ _ ol pas
. vds —>| . . .
12bits S [ Bastic [16bits : 1 bit aggregated data rate 25 Gbps (Tx)
1.5Ghz v CRC Buffer 20 bits 6.25Gbps
12 bits | Port B cacuaion] | synch [ 167200 LZP g
A—| LvdsReg ax | L enoddr Jroo b Daa . 4 Tx lanes ON
) 4 x 48 |16 Dits . 1 bit
24 bits . 20 bits 6.25Gbps
bits | | 16b20b [,
771 encoder Iri-; 4 Rx lanes OFF
47.5-375Mhz !
A ]
1 |
I 1
Diva 9.37-93.75Mh: : !
D 1-95. VA
2 Phases Div4 (12 or 8 Y

bits) MCLK 312.5 Mhz

Reference clock
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Quatuor configured in Rx mode (half duplex)

4 active Rx lanes / aggregated data rate 25 Gbps

aggregated data rate 25 Gbps (Rx) |::>

4 Rx lanes ON

4 Tx lanes OFF

24/02/2010

QUATUOR

20 bits

4x48 24 bits

W[ Delay | [206/16b NN bits PortA |30
- > [balance] decoder Lvds/Regs|— ~ ”)
A .
20 bits | B Defra/mlng B -
Delay 20b/16b s by 8
> [balance] decoder Ng _»destampmg N & > LDZWZSy »
. Elastic / ot . vasites

20 bits Buffer = CRC B 8 |

Delay 20b/16b extraction | DAC
Synch 1 .
- > [balance decoder > yz():( " 7'} f P Port B lz\blti 12bits

! . ] 124 b1 Lvds/Regs N7

20 bits | 4bxi::8 : : R E &

[ Delay ] [20b/16b . » ; ; .
B |> balance decoder : : |

T S i |

[} ST A 4 : 1 !

T ot - | L poa
XS 8 RXDCLK | , , : o
[y ! |
s 3125Mhz  ‘--=---- d------- 4 : |

«__ Power © 937.9375Mhz —— ~| Div4 Co

configuration Div4(12 or 8|« - 1 2 Phases |[€------ !

bits) ! !

Co

! |

! |

Sampling clock ! !
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Quatuor configured in Space Fibre mode (Full duplex)
1 active lane only / data rate 6.25 Gbps

2 wires

Space
fibre
receiver

10 bits Port A 10 bits (Single data rate) 20 bits 6.25Gbps
\_»| Lvds/Reg £ < _
“1 |
g !
T = =
- Bus/ Elastic i !
Space —> Speed buffer 0 > 1
Fibre 1 aligner with ! :
Pattern : locked : |
Generator| 1() bits| Port B pointery -t 1
A—»| Lvds/Reg 3 lanes out [y e 1
: I of 4 disabled | | :
H 110 bits ! 1
1 ] !
! i 1 ':+} 1
1 L 1 == J'
——— e e o L
| _ -
T | f ' 1
! i i (] 1!
' : B 1 Loocoooooooooooaoo 1 I ‘I Common
H i ypass | - | - | 1 REFCLK
]
ey =" Div4 (12bits oo 1t -7
. ampiin MCLK 312.5 Mh N
' g clock 1 '
1 QUATUOR 1 1 1
A [ N
1
1
1
1
1 .
2 Wires 20 bits . 10 bits (Single data ratg
! 20 bits (Sing Port A 116 pits
- > Ho Delay| \ ~ 4% 20 Lvds/Regh \
" >
6.25Gbps :’ balanc bits N
i > ;
Data
*:\ Elastic Speed lll)illtalrl;iy
[ vds/Reg >
. 3 lanes out buffer P aligner > =
i of 4 disabled with
JI(,> locked
" pointers Port B .
10 bit:
1” > Lvds/Reg l:
0 ' 10 bits | i
1 ! l
Ho 1 1
1 1 :
4 l 1
R 78125Mhz | i
RXD CLK 312.5 Mhz‘? t : R :
F=~~<o__ 4 N TTTTTTTTTTTTT 1 ]
REFCLK _ > v —
24/02/2010 rTT" v Rk oo ___ ] Bypass [-1 PiV4| ' sampling
! ,oosel 4 (12bitg |
1 PP = ! g clock
E i === yoo- (Not used|
]

QUATUOR 2
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Deep Submicron Roadmap
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65nm evaluation / HSSL proto (phase 1)

Radiation
Tests of
ST 130/90/65 nm
harden lib / test vehicle (phase 2) -

ADC (phase 1) ADC (phase 2) Ready
For
Future
n OBP
DAC (phase 1) DAC (phase 2)
Payloads
Legend
Advanced Packaging
Running / Approved Activities DEVE RIRmE (il T[T
Activities approved by IPC but support
from delegates still to be confirmed
| |
2008 2009 2010 2011 2012 2013 2014
10

2007

2006
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