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1 JESD204B #id

204B Fr#fE T 2011 F5E R, AT ECDARTIY 204/204A EZEMN T #f € PELEIR (deterministic latency feature) X —4F
PE, IR WA S EON device IS8, i SCRFOIEER I 12.5G (S2brrb N5 914 B i 7T LASE s 45 40 15G) » 2048
B % W Vit

* Subclass 0 — No support for deterministic latency (backward compatible with JESD204A)
* Subclass1 - *‘SYSREF’ signal is used to align LMFCs within TX and RX devices (>500MSPS)
* Subclass 2 - ‘SYNC’ signal is used to align LMFCs. No ‘SYSREF’ signal exists (<500MSPS)

Hirp Subclass 1 2 RAT 24 BT, BrPAARSCIRFI) 204B H /& F8 Subclass 1.
2 JESD204B R A

2.1 204B 942

JESD204B f&—Fft Fd (K ef AT 4 W0, ERUE 7O XU I RIZD AL, 5 Bl S L B e AL B LA . AR
— Pl AR R DRI B R SR 4 R EA T IR . JESD204B ot fntl, JOMM T EZE S R CHED .

JESD204 revision B
N | Data Samples
One multipoint link. L A Processing
All lanes aligned. [ e R R S i EETEE :
Similar ]
1 link : Transport Layer Transport Layer :
converters ' | ]
L lanes ! | ]
™ M t — i | ]
e —— \ Scrambler Descrambler
T 1 1 - 1 1
converter . Logic [ (Optional) s (Optional) | 1E5Daca
1 ‘ ) Device | 1 T ] ks

link, [ 3 i
L lanes (FAZ(IB(,; o i Link Layer Link Layer i
et M . L | - | i
converter | | ]
1§ - 1

[ TX Physical Layer RX Physical Layer

] =
Device Device E = E =
clock 1 clock 2 o

Figure 1 204B Hi& A 3 +204B KiZH 53 2

Bl 14045 H T 204B 3& NGRS G (Feide) #1204B (i85 2 (A1) o Horp TX AU R 2 FPGA/ASIC
B(# ADC, RX X f¥ /& FPGA/ASIC 5# DAC. 204B [¥1FTA AH R ENME I IR #4523 2 g AT Hik e
AR AR )28 T 204B (AERE, T THPREXH 2 ANR (0 Th e/ R A — A ] Bt A -

1. &2 (Transport Layer)

&40 )2 1D e ¥ ADIDA IR AR 2 ) Bl Wi 214D i )\ 745 1 A2 (The transport layer maps the
conversion samples to non-scrambled octets) . 204B thCHLE 1 LR B AR =

e Asingle converter to a single-lane link

e Multiple converters in the same device to a single-lane link

e Asingle converter to a multi-lane link

e Multiple converters in the same device to a multi-lane link

JESD 204B i1 A} 3
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SRR PU MR AR A R U S, — R BRI AR B link AN
Kl e W 2 2 0 LI IQII BRI FRA 14 2 e vh AT SR F complex 3 A 16bits (11 A
16bitsF1Q, AN M aeHE2, WAL 2 — NS RSN, QB & — Mk sk
8 (VT 3K HL I e 48t i 1) S BBORT AT T 6 i 3 ) B ) ADCIDACHEUE A DXl P RA GOy — MRt
HEasfh). WG T RIS B R 2 (ZEIE) |, XUHRas f 8 T L— ke ki
FRZ N Hlinkth v Loy 2H 3 85K 2 £ link. BT LR THPE 1% FH (Multiple converters in the same device
to a multi-lane linkJk i B .
FEAL i Z WU i R T 2 H 225

CF: Number of control words per frame clock period per link.

CS: Number of control bits per conversion sample.
o NG: Nibble Group(group of half octets).
REAZHEMA R N KRR, ESLPR IR P AR BOA L )7, [F It AN R Z4d Anibble3
i, PrUAss ORI . SR HE B S AR AR A 2 (A BLAEJESDHILMES S5 BC &, — st
T b AR o 2 BRA TS A AR 2 B

Converter device, M= N bits, S samples per single converter per frame cycle

] Converter
S e el

Bl ’

3P || sample 0|~ Sope

Woaords padded with tail bite to nibble

NG 1

Nid-1 1

l Octet

| groups NG. Sample NGs contain ' bits.

Octet Octet

- —— — — o —— — — Word
MxS+CFA
S— n d o A N
| NG ]
i MxS+CF [ 17T

Octet |
(=1F [ 7| LxF1

Sample 0 Sample 1
\-- . <
- Control bits appended to each sample (CF=0) or S~
~. mapped into CF separate control words (1=CF=<1) —
s <
-~ ™~
Word 0 Word 1 - -————

- Octet
Octet;uF}» - ‘{(‘*”"Hl: ——

Lane j

Lane O - Lane L-1

Figure 2 204B F &% E 5008 B Ui B

2% LI, fRhmZ s R m] DARER 40T -

Maps the data - octets - frames consisting of multiple octets

Adds optional control bits to samples if needed

— Control bits can be used to communicate status information, mark an inactive converter on the

link or control receiver operation

» Distinguishes the possible combinations of device/links/lanes/etc.
— Single converter connected to single lane link
— Single converter connected to multiple lanes link
— Multiple converters in a converter device connected to a single lane link
— Multiple converters in a converter device connected to multiple lanes link

2. Jn#k(Scrambler)
TP 322 H 12 25 B B8 A S 8] 4 8- Wt ) s A 38 A ] R 800, T Wik N o B ) SR e A
e RANEER v S e 1) O 1741 G5 M N by I D v 2 ) 17 WL 2 A1 7

3. R (Link layer)

JESD 204B i F 7
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4.

B EAE RS 204B 5B ML EEAHAL, J& 204B Z G

#EE(link establishment)id 2. T i< %144 204B [EHELFE.

Y32 (Physical layer)

AT 8B/10B LT R,

TX F RX

YVERE AL T SE R IR HR R M (Y SDRDES bk, BB KR Eh s Ik B (CDR) . Y3 =
WHLE T B L 2 I N R R .

Parameter

LV-OIF-5x15

LV-OIF-6G-SR

LV-OIF-11G-SR

Data Rates

312.5Mbps—3.125Gbps

312.5Mbps- 6.375Gbps

312.5Mbps—12.5Gbps

Differential Output Voltage | 500- 1000 (mV) 400-750(mV) 3160-770(mV)
Output Rise or Fall Time = 50 (ps) =30 (ps) 2 24 (ps)
(20% - 80% into 1000 load)

Bit Error Rate (BER) £ le-12 £ le-15 < 1e-15

2.2 204B H)—LEBRF TS

204B 5 MR O ORI RBIZ AR R, FrCLB AT Bl (AR SR LT A% XU G E . T PR 7
JEAR B A RS AL

1.

e 2 RS AR T -

L: Number of lanes in a link.
M: Number of converters per device.
F: Number of octets per frame.
S: Number of samples per converter per frame clock cycle(two octets per sample)
K:# of frames per multi-frame
CF: Number of control words per frame clock cycle per link.
CS: Number of control bits per sample.
HD :High-Density bit which controls whether a sample may be divided over more lanes to reduce data transfer

overhead.

e Line rate = Serdes speed
e LMFC = Local Multiple Frame Clock= Line rate/(10 * F*K)
Control bits can either be appended after the LSB of every sample or all the bits for different samples can be sent
together in CF number of frames.
X SRR MZ I LMFC 12 S ER H 2 Wi 11, SYSREF (1. #linin R Lane rate is 10G,
F=2,K=32 FJLLTH i LMFC (¥ 32 64ns.

I AN SR 2 S H AT RER -

A5 R (Transport Layer) Fiscés¥

JESD 204B i1 A}
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ZHCATIT INSTRUMENTS
e Diala Diirection 1 Link
| Py »| SYNC
Lane O
FPGA/ASIC tane 1 ?\lgs \\
Lane 2
Lane 3
‘ Frame 0O | Frame 1 J Frame 2 Frame 3

Figure 3 204B &% E 4038 Bt 5 A

Z2 | Hr 2 DL 16bitd Y 4 3818 ADC ISR 15 HH S 1) JESD % 0K & i mi it i) . IR Bz & — /N

Link, ADC3L 5 7 4% lane, X LAYE X, FLLEF| L=4. ADC [VUANYEEE, 1 HAEAEE FEREREE 1/Q
HiRLa, ot —2%lane | M=2, —3t 4% lane fifbl M=8. F=8, #F—* frame Ny 8 N\ F45. S=4, —H
frame B A 4 4> sample(16bits), T LA LMFS=4884., 1ESZPrifia Fr, s T 2 HE A e SCRF A& M X T i
LMFSH{H . 1 n3RATTH S LR ) 4 B8 transceiver AFE7689 H it JE# M K] & Fh i SRR .

X B T R 1 2 R — e R AT A AN [E] Y LMFSH BT 875 34N 5] B HEZ RS 20 490 0 T ek 2 1
A [F— A2 983.04M 1/Q 5 4 2% lane X NI HEHEFIAS K. A2 42220 1550, 4512 42111 #5850, JEid
o FROME, BRI ELRE L R Q FdE 43 i B [ — A~ Lane A%,

OCTET 1 2 OCTET 1
L0 10[15:8] 10[7:0] LO 10[15:8]
L1 11[15:8] 11[7:0] L1 10[7:0]
L2 Q0[15:8] Q0[7:0] L2 Q0[15:8]
13 Q1[15:8] Q1[7:0] L3 10[7:0]

Figure 4 A —Fh¥fE 5 O KPR [ ) 204B BT

2. HBE (Link layer) Hc@sH
8B/10B Zmfid. 8B/10B il RANIARL R W TR, i H Fmte 2 BREC8E - i) DC-unbalance, 8bit
A5y 10bit. I anFRA 1@ BT K28.5,8 bit [N A BC, 4wl )5 A% A%, 0011111010... ... .

Power Up otherwise

if the 10-bit
encoded data of
the current
transmitting
code group is
disparity neutral

if the 10-bit
encoded data of
the current
transmitting
code group is
disparity neutral

use RD+ column
for encoding

RD-

use RD- column
for encoding

otherwise

6 JESD 204B i1 A}
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8-bit data 10-Dit data 10-bit data 10-bit data 10-bit data
Code (RD-) (RD+) Code kind 8-bit data (RD-) -+
Group kin/ kout HGF EDCBA abcdei  fghij abcdei fahi Group kout HGF EDCBA abcdei fghij abcdei fahij
DO.O o 000 CO0CO 100111 0100 011000 1011 DO =] 001 00000 100111 1001 011000 1001
D1.0 o 000 CO0O0 011101 0100 100010 1011 D11 o 001 00001 011101 1001 100010 1001
D2.0 o 000 0O0o10 101101 0100 o10010 1041 D24 o 001 DOO10 101401 1001 010010 1001
Da.o o 000 OO0 1100041 1011 110001 0100 D34 o o001 00014 110001 1001 110001 1001
D31.0 o 000 11111 101011 0100 010100 1011 D211 o 001 11111 101011 1001 010100 1001
Do.2 =] 010 00000 100111 od01 ©11000 0101 DOo.3 =] 011 00000 100111 o011 011000 1100
D1.2 o 010 o001 011101 0101 100010 0101 D1.3 o 011 00001 011101 0011 100010 1100
D2.2 o 010 o010 101101 0101 010010 0101 D2.2 o 011 00010 101101 0011 010010 1100
D3.2 o 010 00011 110001 0101 110001 0101 D3.3 o 011 00011 110001 1100 110001 Q0011
D31.2 o 010 11111 101011 0101 010100 0101 D31.3 o o011 11111 101011 0011 010100 1100
DO.a o 100 COOOO 100111 0010 011000 1101 DoO.E =] 101 00000 100111 1010 011000 1010
D1.4 o 100 0000 0111041 0010 100010 11041 D1.5 o 101 00001 011401 1010 100010 1010
D2.4 o 100 COOH10 101104 0040 010010 11041 D2.5 o 101 00010 101401 1040 010010 1040
D3.a o 100 COO11 110001 1101 110001 0010 D3 o 101 00011 110001 1010 110001 1010
D31.4 o 100 11414 101011 0010 o10100 1101 D31.5 o 101 41141 101011 1040 010100 1040
DO.6 o 110 COODO 100111 0110 011000 0110 DOo.7 =] 111 00000 100111 0001 011000 1110
D1.6 o 110 00001 011101 0110 100010 0110 D1.7 o 111 00001 011101 0001 100010 1110
Dz2.6 o 110 00010 1011041 0410 o10010 0140 D2.7 o 111 0OC40O 1014101 0001 0100410 1140
Da.6 o 110 COO11 110001 0110 110001 0110 D3.7 o 111 00011 110001 1110 110001 0001
D31.8 o 110 11111 101011 0110 010100 0110 D21.7 o 111 11111 101011 0001 010100 1110
KZ28.0 1 o000 11100 001111 0100 110000 1041

K281 1 o001 11100 001111 1001 110000 0110

K2a.2 1 010 11100 001111 0101 110000 1010

K28.3 1 011 11100 001111 0011 110000 1100

K284 1 100 11100 001141 0010 110000 441041

K28 5 1 101 11100 001111 1010 110000 0101

K28.6 1 110 11100 001111 0110 110000 1001

K28.7 1 111 11100 001111 1000 110000 0141

K237 1 111 10111 111010 1000 000101 0111

K277 1 111 11011 110110 1000 001001 0111

K29.7 1 111 11101 101110 1000 010001 0111

K30.7 1 141 41110 0111410 1000 1000041 0141

Figure 5 8B/10B 4i#i% K& 3Lrg

2.3 204B #TX FIRX WgspEZ

IR X JESD H H1iZ 5 EFOCEESHOHAT TR, TR S E JESD 1Y TX A RX Difetfid, 42 TX
A RX ARAY, T LA 2 AN 204B S H0H B B A ThRE .
TX A1 RX B W R Frs . MRS AT TRT LLE B LA RS EEAIES:
e SYNCI55: 1Z5'5H 204B Mlff) RX ] /& Hifid & TX MIFF4f & K28.5,
e LMFC{ES: AMiZmES.
LMFC SYNC

Transport LN Lane/Frame 8B/10B |1 1 TKSERDES
CTET .
— Layer /| Alignment Encoder [/ 101

Sample Ctr\fPata
Stream Scrambler [ M1 Strgam
|

|
|
|
|
Octet | cul
|
|
|
|

2L

Serial Bit
Stream

v

Stream

Figure 6 JESD TX il 3 A A

JESD 204B i1 A} 7
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SYNC
R —————
o p — | B —
.// I 1 N g
1
| :‘|> 1 OCTET
Clock . ‘ .Lane :D Frame | h Transport | h
oata > —) Decoder || OCTET | Algment | OCTET | pjgnmeny/ : Layer
Seril gt | Recovery 10 [ ewpaa¥ | S908 Buffrng/ ,| Monitoring | sample
St.rea.n Charactey cirl Monitoring v =" Descrambler I\Jl Streamr
S Stream | " ol | A
N A

]
]
]
]
]
]

Data Link Layer

Note : Lane Alignment module is also responsible for CGS as well as contains

the RX elastic buffer for deterministic latency (subclass 1 and 2 only)

Figure 7 JESD RX {3y G A A

3 204B AP TR K LB R

3.1 204B #£F (Establishment) FZEEML G
204B [fHEEEZ1E link layer 525K, B HIHLE SR T RXITX Z I8 M FS5%, EEs2iin T = kb5,

SYSREF assertion
latched

i [F: Code Group Synchronization (CGS).
Mi[E 25 Initial Frame Synchronization.
Lane [F]2: Initial Lane Synchronization.

SYNCb assertion
latched

SYNCDb de-assertion
latched

'ssynch 1S-SYNCb-F
SYNCb = TH-sYNCD-F
—
' tua
: N
Serial Data XXX XXX X(K285| K285 ICA 1A Valid Data
ts-svs —»._:_Nm-:‘_ fasvs le—> t 28] > A D-DATAI®]
CLKIN [ LI LrLrn L I o
SYSREF _oneshot Fl— |
Tx Frame Clk | N ey rr—
Tx LMFC Boundary toimEC
Frame Clock Code Group Initial Framelanq Lane Daga )
Synchronization Synchronization Transmission

Alignment

[ ]

[ ]

[ ]
Ry AR R
R K,

Figure 8 204B H&EH 17
EETEMTRRA 1 IESD B R & AME SIS A AP ER, BAME S IThRELT T

SYNCb: RX Uik, FTgE TX A% K.
CLKIN: Link layer ffi% NIi4d, AT LAFEA#R A device clock.
SYSREF: Z4t[AE5, M TR TX A RXIlf#) Frame CLK.
%) SYSREF 7 GEf# e Frame clock ! W1 %A SYSREF #45k %A LMFC clock, 1XFE TX iisfF
A FE O] LT SRR A AE SYSREF SE I £ 20 5, RX 2K SYNC Hifik, 24 TX fil] Device clock

K2 SYNC MK LASE, MG k1% K285 i H T8 R L, RXMIFTE lane LUKFIES: 4 ™~ KL F 4% SYNC iz
E T SE A ZE EIHE, TX A2 SYNC & FH1E LMFC i TTIE & 1% ILA #5135k 58 ik Frame i1 lane (1[5

o

3.2 94 [T RE ) EHEE

2048 Bt r RS2 A0 (0 SRR T

JESD 204B i1 A}
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* In CGS, the receiver seeks to align with the 10-bit symbol boundary generated in the transmitter by 8b/10b encoder.

The fo

llowing synchronization procedure is as described in the standard :
Receiver generates synchronization request by asserting a *SYNC’ signal
In response, transmitter starts sending /K/ = /K28.5/ comma symbols
On the reception of four successive /K/ symbols from all lanes, the receiver signals the synchronization by
de-asserting SYNC signal
For the case of multiple lanes, SYNC signal for all lanes in a link must be combined and presented
simultaneously to the transmitter
For multipoint links, if the devices support deterministic latency (discussed later), SYNC signal of different
links may or may not be combined, as per user choice.
Otherwise, SYNC signal must be combined for all the links to ensure proper alignment of transmitter ILAS
generation (discussed later) across all the links

AT B KRR EHE
F—: Serdes RX MK SYNC Fifik. WIREA RN EEE RX M Serdes MIMILAL AR & 75 IEH,
T1 () DAC U1 DAC38RF83 il AFE7689 14 T+l H #A E 5 VE4H Y JSED $EE FW i iirE . 5E Rk
WAL IR TR SYNC B hifik.
20 Serdes TX G %] SYNC HiMK f5 A K i% K28.5, 415 TX & FPGA NI AT LA FPGA P
PUH I E 2I7E 8B/10B Zifid i 7E SYNC KA 42 & BCBC. @14 TX & ASCI AT LA s s
WAL, R TX AR KIS, FERN— T SYNC Bt M & & IEM.
=00 RXMIERRIULRNES: 4 D KD J5426 SYNC Fimr. MR BATIE, XAk 7 ZR 0 TX
FRX M b 2 75 IE A Rr Al TX M FR ZE A G BB 7E FPGA W2 & B IEG, ZEfi{f TX A RX L
PEEMIFEREHER . A8 eT DUE MR R Bk HERR (S 5 o B 1)
B 2 RX MK SYNC 7 s a WS4 FEE (CGS) 5. TX MK Hr4E ki%k K28.5 Hid B 246 il 51|
SYNC A . 1E SYNC $i &G % — LMFC {)_ LA a6 &% ILA &5, M CGS F ILAS 2 [8]
/NS (] [E) B /2 1*Frame+9octest. W% SYNC #ifim, (H2& TX MEAFIGKIE ILA R, &%
KA TX A B S SYSREF, R AR T SYSREF A fe = {fife LMFC, %A Ki% ILA, 0
TX&A ILAFEAE, SRR 2 RF4E R 1% K28.5,

3.2.2 BARPABINT R EHEE

il

1.

2.

| SYNC RS

W SYNC & MR A A8 =
K TXRX P B Z R IEM. (R REE TIR EVM RIS S, A E R B2 A
D .
K2 TX/RX 2 S U3 SYNREF FH T[22 TX/IRX A< b 22 ik, 75 ) TX/RX s e AN ]
RX 44 o ik IEW R AL 2l K28.5, — il 77 X2 DAC P93 NCO F1 Mixer 145 | SYSREF [7]
W, SREFREH NCO 52 EREFIP T, WiRaEUi] DAC REIEM #2523 SYSREF.
K7 TX/RX i1 device clock i 4 & 75 1EHfi .
K2 SYNC HIMRPERIL & TR EIEM (k— G SR EWEREE) .
U1 SYNC EBEAE (Toggle) #iltn TS EAE 5 FR.

JESD 204B i1 A} 9
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Figure 9 204B fibZH [0 H SYNC i3] toggle

— WK Toggle A& HAMERT, UGS ILA RAZ G IER, [FN A LA S RX M 204B 155 £k it HE
7,

—  nH Toggle ZBEALT, XA T E /RS EE TX MR R lane b (%R A1 SYNC (%8
KRB ARG RIE IR, MRS TX AR 2 RX 8. W1~ B A R — AN Sebr it %
B, TXALERIE ILA RFIE 5% — AN R AR 12 R0 38 R 5, SRR IE RIS B R 5 5F
BE ) —Lbgta5, NI AT DL S TX A 1B % TAE, A FHERENs, &5 @k e
TX A Ef e A7 FH 0%

Weasure Math Analysis Ubities Help

Figure 10 204B $#EH ILAS il Kk H iR

3.3 FEWifEZE (Initial Frame Alignment)
W [E] 20 ) H 2R B — i a6 . U4 I ERUE, W TXAE LMFC /) _E st 245 1k k0% K28.5, RX
FERTI 25— AN E K28.5 BBt N2 — NI 46 HAERS F A octets J& RX A —AN 8 46 o

3.4 #7445 lane /£ ILAS (Initial Lane Alignment)
3.4.1ILAS MR

1. ILAS SRS PUAS 2 (F*K octets) K& . [A]I JESD HOBC B A5 BB ES A2 it i+
KT —AZ WA 204 Octets KB, 1 F B R,

10 JESD 204B i1 FHF
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Multiframe-1 Multiframe-2 | Multiframe-3 | Multiframe-4 | User data

o
e
o
o
o

Figure 11 204B ILAS H1PUAN 2 Wik 41

2. ILAS R A2 W5 — octet AL /2& L K28.0 (or /R/)OX1C FF4h, #ixJm— octet &2 Ll K28.3 (or
IANOXTC 453, T H58 AN 2 Miish 55— octet & /& K28.4=0x9C K%/~ JESD FLEBHHE M TT4G. [FI
JERC BAE B B IR AR S BINEdE. 225 BT AT
K28.F=0><1c K211.3=0><?c K211.4=i}><9c

4 Multi-frames

-¢ > I K28.3 lane alignment character
Kframes K frames i Kframes : Kframes JESD204 link configuration data
-l -l [ el [
-t -t L L
H i i |§| Dx.y data symbol

>
~ BRRREG  GPREES - G0 - ol - ol - SPIEEER - g v o
w W IEI K28.0 start of subsequence
Y

Code Group Sync Initial Lane Alignment Sequence (ILA Sequence) User Data |§| K28.4 start of link configuration data

Figure 12 204B ILAS 45y

3. ILAS R, ARF RIS EE RS A2 Wi RS = octet JT 4R HAE— 1 octet ML R AR 4 & AN
B o

JESD 204B i FHF 11
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Table 21 — Mapping of link configuration fields to actets

C i Bits

octet no. MsB |6 [ [4 [ [2 [1 [LsB

0 DID<7:0

1 ADICNT<3:0 [Bm-3:0
x apm | prap< [ Lo<ro-

3 SCR0- | X x L0

4 F<7.0>

5 X I X I X I K<4:0

6 M=<7.0

7 Cs<10 [x N0

3 SUBCLASSV=20~ N'<40

9 JESDV<2:0 5440

10 HD<0> I X I X CF<4:0>

1 RES1<7:0> - Setto all X

12 RES2<7:0- - Settoall X

13 FCHK<7.0>

Octet I5=K-1 Octet ﬁI=N‘I-1

be_datain_laned 0 01a 001b001b 001c001C 001d001d 001e001e

bx_datain_lanel

be_dataout_lanel

x_dataout_lanel
x_datavalid

Figure 13 204B ILAS H 25 AN Z Wi 28R E A5 SR

3.4.2 ILAS [F2pH HHBLHI ] 68 ) HEE

1. TX M RXBCESHAILESFE T ILAS [F25 RIK.
a. L, M, F etc
b. Lane ID needs to be set appropriately for each lane (i.e. 0, 1, 2, 3)
c. DID, BID, RES1, RES2, etc need to match as well (likely set to 0)

2. I table 21 A FCHK [P Al 82 3R A &N T B TSR AS &2 octet 115
3. ARkt ILAS ARSI —McE RX Al (DAC) A FRJwE
a.  —HAEME] ILAS #5%, ¥ SYNC Hi1K.
b.  —HAGME] ILAS 5%, @il K SYNC (55 R &%,
c. —HEAGIE] ILAS iR, ZWEZES R4k el 5 .
KT JESD I L4 R 75 256 SYNC #HATHAR UL L AR Z DKL, JelH &=L HdR .

4 204B SEPHE E M IEIR—RBD K& E

4.1 204B HIER I E X RREWHZE

FEIR (Latency) 35 2 SUNME5 M A S 3] B AT TR ERUERHE, B AT LR B[R] B4 a0 ms/ns, R AT BLZ £
/DA BR Cycle, JEHEMERT) Cycle EHH, X2 —MEXRRE, NEPAINEEIHMESA—FE.

o
- A AWREE ADC N .
- B fATRESE DAC HU%H A

o {E—/ 204B link 7
— A EGE E X JESD204B transmitter AR o
- B AIEH E XN JESD204B receiver’s elastic buffer(RBD) % H! .

A BF) B RSN I RE IR BT AT LS R E TR .

12 JESD 204B i1 FHF
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S2PO Latency

A4

S2SO0 Latency

A A

_ADC Core Latency Link Latency
A " Link Delay _
RXDelay i i TX Delay "

‘Lane'
Delay

\ 4

A A A

\ 4

‘/ADC

- de- Elastic
V\ Serializer —

Serializer Buffer

A 4

A 4

Transmitting Device (TX) Receiving Device (RX)

Figure 14 204B "1 &A1 SIEIR (Latency)iE X

X BT BRI 12 Latency 1 Delay & & A—FERT . Latency 58 [m] T BAKiE A I —ANT 2 0@
X, delay & —NE BARIYIFEAER . 204B AN E ST
e Link Latency — the latency from when the sampled parallel data is input to the serializer at the transmitter
(ADC/FPGA) until the same data is available in parallel form at the output of the elastic buffer in the
receiver (FPGA/DAC)
e Link Delay — delay from when the sampled parallel data is input to the serializer at the transmitter
(ADC/FGPA) until the same data is presented at the input to the elastic buffer in the receiver (FPGA/DAC)

SEIR I A0 R R R
o TX/RX A
Link Layer ()% SEHLAH— LU AETR
Serdes H HE AT/ AT SEIL HH I REIR o
SYSREF WHBHIIEIR «
AD/DA W #F3EiR 5] i1 DDC/DUCHE 5 2 h 4 4%,
o BRI
— ifF Device clock F£3F 55K ZEIR .
— H7F SYSREF I 5 HIIEIR .
— SYSFEF [ PR FFIS 8] o

e PCB#H*=H

— IEIE/APISYSREF (AR FAEIZEIR .
e PVTHEE

- WEMEITE.

4.2 204B HEHEAER (Deterministic Latency) #7581

204B X E VEREIR HUE AR, HAZ O R TSI TN SE R R E [ .
JESD204B Standard (abbr.): Latency from the frame-based data input at the TX to the frame-based data output at the
RX. Latency should be programmable and repeatable over power cycles and re-sync events provided timing
requirements are met

7E 204B H Ik T ) = ANREME SR S EIA RE E 4E R

1. SYSREF T frfs #e1F it A £ i Local Multi-Frame Clock (LMFC)KIFEZE .

2. BT TXAE LMFC (il k1% ILAS 2410 IR 1 50 BT IR AN 450

3. B RXGEIT ILAS SRAI HE s 1 T aa AN 25 SRR AT LMFC X 5%, @ik i st 22 phdg Celastic
buffer:RBD) KAMZEAN2% lane LIUIEIR, {#i43 RX % 4% lane HEHE X555 Hi
PR = SRRSO RS, AT DR R BT A B A

JESD 204B i FHF 13
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SYSRE J"
SYNCH | | | | | [\\ T 1k begins on filkt LMFC zero-
~___ frossing after pyNC~ is
TX 4+ [ peterministic petay cekasagud
Device| rom SYSREF sampldd
LMFC TH h to LMFC zero-crosfing T T T T
L mulitame———»
L Transmit
Lanes b — I~ E—— —
SYSRE J]
SYNC~ deasserted directly
SYNCH after LMFG zero-crossing Release opportunity (at
every edge of LMFC as RBD =
| Deterministic Delay / K =1 complete multi frame)
rom SYSREF sampled
DRX LMFd Hih to LMFC zero-crossing T RBD = K T T
evice)
Earliest
Lane
Latest
o+ R - W ———
e ' J 4
Aligned Lang [ =
Qutput on al I I - — -
Lanes Deterministic Delay
—:I From Tx ILA output to R
I ILA output

Figure 15 204B Hiff i 14 4E 1R S i 72

Z# P, 204B SZEUf e M RE IR F i FE v] LR IA IR

1. SYSREF ] T-[AE TX/RX §4H#h £ Wikt 45 LMFC.

2. TXAY4 SYNC A& )5, Fra Y Lane 78 F— LMFC HIiZ 15K 3% ILAS &5, Frix 7 iR tafmaE .,

3. RXMEI%4% lane (AR A TEEIE] ILAS RFH ) R R~ B K46 W U614 18 RBD 1% [ 28 1 25 1)
KNGAFE

4. RXAMEIFTA lane 7£ K — LMFC i ETHE (RBD=K) JFIERITAE I EdE, M seil T g lane L HI%
Paxt55. Bsem 1 EL .

4.3 RBD K¢ B2 SLH 7 iE HEAELL K18
4.3.1 RBD & X

204B 1 RBD [F)5E M J2:
o WHE RBDMME, A LA SRS AN T LMFC BRSO &, Bilhn:

— 1<RBD< K
- RBD=K FERMZEFA RX lane LEHE/E N —A LMFC 19 LSy ki, XK 15 Ft
.

- RBD = K-4 £/xZFTA RX lane L FIEHELE T —A LMFC [T HT 1 4 /4N HH & H o
o il EEK RBD fr{E AT LASEIN:

—  RX s B R SO R ST B /N SE R

- B ANRARE) RBD R SR AR IF R E PR LEIR .

4.3.2 RBD 4 & sz

FE SRS AT b AR AT AL R S K RBD BB K=32 i KA, X FER BB SEhrig FIAAE KUK, 24 Link FOIEIR K
A AR AL IR T RS EOR I B PR IB 7 A . B g K=32 AN R REXT (12 7E 2 Fi i 100 (e (K I B B A d K lane

14 JESD 204B i1 FHF
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Z A PIERAE— A Z WIE I, a0 2R lane 8K R ekt Y IE IR I — AN 2T, B4 4 Link R REIR AR ARG 22
SEUEBEWM 4 7. TS AR . X
e The LMFC period is 50 ns
e The link delay is 100 ns +/- 10 ns
e  Min link delay = 90 ns
e Max link delay = 110 ns
1. Case 1: % & RBD=K.
T B2 E¥ T Link delay 7E5 /> 90ns f -4 T, A K2 Link Delay £ K 110ns FIfEHL T, ATLL
R UIRLE K=32 7E A5 R £ S EEE M 100ns 2846 5] 150ns 2846 T — N2 Wil (] . AT S8 T 3E
IBIIAHE .  KAZEBAHE R lane L 1) 550 AR K 2B IR ES R 1 — NIt 2% .
Buffer releases on
LMFC rising edge

sm‘[

[LJJ T At bl G

..... - e T
e

wre Iw ucwm« ‘—H

Buffer releases on next
LMFC rising edge

4 Fiom T Lkt 1 e
Py

Total latency is 100 ns Total latency is 150 ns =

Figure 16 204B ' RBD & B A6 4 F UL IR AN iff &

2. Case2: % H RBD#K.
7] PL2230K RBD 3B N K 1) — 2 R AR R EIR ksl . (ELESEhRE A A 75 BAS R A RBD 1E, FHEA
AT R RN RBD fH.

Release Point occurs “RBD” frame

Set RBD = K cycles after the LMFC boundary

syYsRoF ”

svne- | mm A s e

i s0ns

e > '

".'::::"‘—E[ ng ”‘] 1

AYSATF I 1

I\ﬂ:p:r o 8

1 =
LMrG I

nx

Frowm T LA sntpeet b 1
[ye-—
- >

- Total latency is 125 ns for all cases

Figure 17 204B H &4 ¥ 15 B RBD B TR 2818 i e T

JESD 204B i1 FHF 15
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4.3.3 RBD BIMEH R T

RBD [ EE R W T
e (% RBD MM K~1 ERIM LR IEIRE —A LMFC FEIARIBksh. KHhiE s RBD ¥ B M K (Max)
Z)/N(min), FB-4 ZEIR (total latency) B UK K EN/NATAEAL, {H2 RBD W B 2] Min FIR RS R
Latency AN 2 /N2 Bk R T R kdh (FFEETTELFTR) .
o CEMELE| AN LMFC Bk2) A RBD BB Vil SHE, AR E YR 9 — 19 margin fin_ki
FEMCONBE E RBDE,  tn B F &AL RBD i3k AT

ILA | trxser trxoeser trxoues

Propagation 1

Ll |
(™ Min | | Max

TX LMFC 4 4 1 '\: ! 4 7
RX LMFC 1‘ 1‘ Tm: } ﬂf

n=0 n=1 R;Te/a

lease Rele:
: oint

Total Latency
Optimal Release Point

Figure 18 204B i {11 RBD fE 4 % 7~ & K
5 204B & wiid

5.1 JE 204B #piEyg &%

TI FIFTE K H 204B £:1111#) DAC H#8A —K FIFO AHCI S 2, FHEZRRIRan T~ Ri+ AFET689 HHiiA. 1%
2Rk e T | PR RGAL ok G RN 45 e Fh 250 T R/ R

FiFO Write

FIFO Read

Bit | Field Type Reset | Description
7.0 |ALARMS_23_1 RO 0x00 |[7:4] Lane 1 FIFO errors
6 [3:0] Lane O FIFO errors

bit3 = write_error : High if write request and FIFO is full (NOTE: only released when
JESD block is initialized with mem_init_state)

bit2 = write_full : FIFO is FULL

bit1 = read_error : High if read request with empty FIFO (NOTE: only released when
JESD block is initialized with mem_init_state)

bitd = read_empty : FIFO is empty

Figure 19 T1204B 41 DAC " FIFO 75 % 5 7

16 JESD 204B i1 FHF
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FIFO 5235 I B2 AN edsk 2 (AT 5 22, — N2 Serdes S B14d, CDR M Serdes it & Hi 0 /E )y FIFO

5, JESD PR F AR B dE AT FIFO 2.
e FIFO input: SERDES block clock + CDR clock (recovered from SERDES eye).

e  FIFO output: JESD clock.
ix B R A /2 FIFO read empty error,i% 5 24X & waring 7] LLZIG . JR P2 7E /YK L L b Serdes #ib il REVE A
PRSCET Al AR PG T LATETE K E i b, {2 JESD CL4% ready, X% 2> i3 FIFO empty 75 %, %75 %7 JESD ¥14A
AR A T LAY B

5.2 204B prAE G £ E2ER)
204B FRUEHH 3 7 A X T R, — S R BRI N R, A e AT e
LR E RX U AT DL S0 e 4 S S B R (Sync BAIE) , FRLEREEL,

Table 18 — Minimum set of errors to detect per receiver

Error Description

The received code group exists in the 8B/10B decoding table, but is not found

Disparity error . . . P
paty in the proper column according to the current running disparity.

M Inimum . . The received code group is not found in the 8B/10B decoding table for either
. Not-in-table error
Required

— disparity

Unexpected control A control character is received that is not expected at the given character
character position

Code group The state machine for code group synchronization has returned to the
synchronization error CS_INIT state

In addition, many other kinds of errors may occur, which may not always require detection or action in
each application, e.g.,
Opt| onal *  Frame realigned (previous conversion samples may be m error)
* Lane realigned (previous conversion samples may be in error)
E rror ! e Uncorrectable frame alignment error

* Initial lane alignment failure

2]

e Uncorrectable lane alignment error
* Link configuration data error (parameters in TX and RX do not match)
* Lane alignment sequence decoding error (wrong octets decoded)

Figure 20 204B #yifEH o 75 % 1) € X

~SYNC — 5 frame + 9 octets

Register: TXDUC_REG139

Description
Cffset

oxE8
System Address Ox088
Addressing Mode S-bits

[ RW - OxFE ]

Minimum Required per JESD204B standard. Other selection depends
on application requirement. Tl recommends customers to evaluate
their applications needs. For maximum reliability, select all of
settings.

Figure 21 TI¥] 204B #% 1 DAC 1 DASCREE SR 5 hi ik SYSNC = b4k

JESD 204B i1 FHF 17
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6 &30k
1. 204B tr#fE “ JEDEC Standard No. 204B” 2011 4.
2. TI NEREE)IERL “JESD Overview” SYED FAHAD AKHTAR &Jim Seton 2013 4.
3. TI NEBELVIERL “JESD204B Achieving Deterministic Latency” 2014 4.
4. TI NEREE)IERL “JESD204B Training: Link Bring—up and Debug” Matt Guibord
2014 4.
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