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CAE2200 / | CAE2400

10.4GSPS / 8GSPS / 6GSPS 12 {75/ RIFIEE45#475 (ADC)

—

Lk

SHEER: 12-bit, ToR L (no missing code)
REEE:
CAE2200 : 10.4 GSPS (E£3§18) , 5.2 GSPS (X iFi&)
CAE2300 : 8 GSPS (2 1@1E) , 4 GSPS (W)
CAE2400 : 6 GSPS (E23§3i&) , 3 GSPS (DUAIHE)
BIEH: 152
TN DAY Sﬁl[vpp,diﬁ]: 0.8V (typ) , 1V (max)
REH B N\ B (-3dB) : 3.75 GHz
IRFLK ( Code error rate ) : <107°
TR IEZ M INL @ 180 MHz :
CAE2200:-2.6 / +2.8 LSB
CAE2300:-1.4/+1.4LSB
CAE2400:-1.6 / +1.6 LSB
o HIELZ T DNL @ 180 MHz :
CAE2200 : -0.45 / +0.65 LSB
CAE2300 : -0.47 / +0.47 LSB
CAE2400 : +0.4 / -0.4 LSB
{ZM1&Lt SNR @ 1.09 GHz , -1 dBFS :
CAE2200 : 47.4 dBFS (0.8V,p) , 48.6 dBFS (1.0V,p)
CAE2300 : 49.7 dBFS (0.8V,yp) , 50.9 dBFS (1.0Vpp)
CAE2400 : 50.8 dBFS (0.8Vyyp) , 52.0 dBFS (1.0Vpp)
o TCZEIENZSSEE SFDR @ 1.09 GHz , -1 dBFS :
CAE2200 : 68.3 dBc (0.8Vpp) , 67.0 dBc (1.0Vpp)
CAE2300 : 70.3 dBc (0.8Vpp) , 70.9 dBc (1.0Vpp)
CAE2400 : 69.4 dBc (0.8Vpp) , 70.4 dBc (1.0Vpp)
B30I ENOB @ 1.09 GHz, -1 dBFS :
CAE2200 : 7.6b (0.8Vyp) , 7.8b (1.0Vyp)
CAE2300 : 8.0b (0.8Vpp) , 8.2b (1.0Vyp)
CAE2400 : 8.1b (0.8Vpp) , 8.3b (1.0Vyp)
e 16 J@IE JESD204B frt, HRABIEERZE

15.0 Gbps, #F 8b/10b ZRHL, X #F
TEIFEMER

AJiE#F T 2 HAR(DDC) : TR IR

SCEU S EF 1x,2%,3%,4x,6x, 8%,12X,
16x,24x,32x,48x,64x FHEX Lt 151
8 £k H X HF 2x,4x,6x,8x,16x,24x,

32x, 48x,64x,96x,128x IMEX LL 4l
- DDC I ERF M/ MRz Y 48 fif NCO
T HrRER I
o IR NIBIEI ERIF
o ARBEE_RE
o TEEE (%48) :-40to115°C

AINP_TRIGX o

AINN_TRIGX CAEZXOO

o RKINFE:
CAE2200: 3.0W (B43@iE), 3.17W (BU@iE)
CAE2300 : 2.65W (E2iB1), 2.81W (BUEIH)
CAE2400 : 2.AW(E@iE), 2.5W (JUEBiE)
o EfAE: FCBGA196 (12mm x 12mm)

2 [iF
TR AR AT R T R AR

T IR(E ARG

SRHIERE

BEMKY (802.11ad, 5G)

SRR E X T2 (SDR)

ﬁ%lEJwEE

3 A

CAE2200 / CAE2300 / CAE2400 2—2k 12 i1, &
SR AR E AL IS (ADC), BRBAEEN THHERKX
KAEFR F 10.4GSPS / 8GSPS / 6GSPS, W imiEiETL
TEMBER &R KRR ) 5.2GSPS / 4GSPS /
3GSPS,
BREENBE TR ELRELRE, JH
FRHARENES, WHEESRELHD RREMN{ES
T B N FH AT oK

CAE2200 / CAE2300 / CAE2400 X F = 1% JESD204B

WHED, ITHEEBE (48) XdF-40to115°C,
B 443 3 FCBGAL96 (12mm x 12mm) .

4 INREIEE

AVDD18_BUF /ADC/BIAS/ REF/ CK AGND BVNNO8 DVDD18 DVDDO9 DGND JVDD0O9 DIVDD JVDD18 JGND
(1.8v) (V)  (1v)  (18V) (0.95V) (OV) (0.95V) (0.95V) (1.8V) (0V)
o0—o—0—0—0—o0 o o o o o o o o

© SERDOUTO_P
& SERDOUTO_N
S|
S|

& SERDOUT7_P
ERDOUT7 N

QSERDOUT15 P
SERDOUTI5_N

DIGITAL
CALIBRATION

fam

SYNCB

BANDGAP GPIO
m INTERFACE

RBIAS<0> RBIAS<1> TDIODE_P  TDIODE_N Gp\o o

™
853
253

SDI

GPIO 4>

SPI_f CSH
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N ) - OO 1
B IR ARt 1
A TIJBERERE ..oooooeeeeeeeeesssssssssssese oo ssssssssssssssssss 84 AR RS RRR RS E R RR SRR 1
B BT B coooeeeeeeeeeeeeeseeesssesesseesees s 3
6 SIHEEMIHEEHIR (Pin Configuration and FUNCLIONS).....cc.cucescssssesssssssssssssssssssssasssssssssssasssssssasssanees 4
VA 5, 5 v O (] o L= YL Tox: LT ) 1) OO 8
71 EBEFFME (EIECHICAl CRATGCLEIISTICS) . ..o eereeee et 8
711 CAE2200 SPECITICATIONS .....cvveeeecee ettt ettt sttt sttt b st en st n et s e 8
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7.3 BRBUVEEME (TYPICAI CRATACLEIISICS) ...ooiveeoeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees e es e s e ee et e e et e e e eee e 24

8  TFELATLFH (Detailed DESCIIPLION)....cucueceresesssseeseessessesssssssssssssssesssssssssssssessessesssssssssssssssesssssesssssssssssssessessssrsssssssas 27
8.1 BBEIR (OVEIVIEW) oottt et 27
8.2  THEEAERE] (FUNCIONAl BIOCK DIGGIAM)... ..ot 27
8.3 B B BT UL I oo 28
8.31  AEIUIESHIATE R ..o 28
8.32  EERFEMEIA B ..o 29
8.3.3 SYSREF B2 B B AN BE B ..ot 30
8.34 TRIGK AB BT B oot 30
835  AEIUB I RE IR T EI B oo 31
8.3.6 T T A B B e e 31
837  EFIOBIAERD (L.8V ELTE) oo 31
8.38  HF IO KB (L.8V EBTE) occeesecssesscss st 32
8.3.9  JESD204B SerDes BB BB .....cc.vovovooers o 32

8.4 ERTBEEFETR A oo 34
8.5  E R B I E U B oot 35

9 BTEBRULHH (IMEMOTY MAP)...ucrrereerrersessessesssssssssssssssssss s s sssssssassssssssssasssasssassssssssssasssasssessssssasssasssesssnssanssaness 37
9.1 SPIFRIIBFTFREUE B oo 37
10 {EFTEEE (APPlication INFOrMEAtION) ......ccceceeerecueeuressssssssss s sssss s s s s ssssssssssssssessessssssssssassessessessssssssnsanes 77
R 5 == R (o ot & o T= Y LV [ =Y T 81
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caelus®
CAE2200 / | CAE2400 —

5 {EeXhsE

EWEH | BRES EFNAE

ERTFRBEARTS, W EFrEhitR, FERE—H#A KR 32bits =8,
2026.4 Rev 1.8 #1810 A% B (application information).

' ' #xELEENEERE, BXBETIHR. UE— JESD204B BRES R,
B ERE/NBEERNIERS TG, RARERNERERSE.

%E?{ﬁ PinM%}a?_E A}E/DDI%%&iVD\[;O%JE});E{&Tﬁguo
EHE 9 EFFHRUE, LT BIEFFER
20261 | RevLl | e,

BRIEIE,

it 83 5 SEMIEREIRAE, 8.4 BHIREEIRA,
R AR N E R,

2025.11 Rev16 | &3 6-1 BER4 S| BIAITHREHG A .

e LEEE (4558) M 105°C A% 4 115°C,
B1FaR AR E 85 35, REIAE,

2025.9 Rev 1.4 | #&Hh0 CAE2300, &2 CAE2200/ CAE2400 B4 MHeES 2L
2025.3 Rev 1.3 | ZHf7a3ii BN APP 55 & 1785, MAC Register, PMA PHY Register

B S45 M SNR / SINAD / SFDR / ENOB #3EE 37,

2024.11 Rev12 | 2mip10 2 HRes CONVST 02 SPICSH. BRR{EIE
2024.11 Rev1l | #EINEfr=5itHA

2024.10 Rev 1.0

2024.5 Rev PreB | #Jkk
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i CAE2200/ | CAE2400
6 S|iIECEFNINEEHEIA (Pin Configuration and Functions)
1 2 3 4 5 6 7 8 9 10 11 12 13 14
V
A AGND RBIAS<0> AGND AGND AINP_1 AINN_1 AGND AGND DVDD09 | DGND S_ET‘ECF’, SE:“E‘R‘ A
B| reno  acno BN gD aeND  AcND  AGND BVIN%®  bvbDos | DGND SET;% SE?;% SET:ECF’, S$1R2E1CF’, B
c| o oo S 5D 0B B B0 U oooe (o) @) om0 i 3 |
D | &oks AoND  AcND PO aenD  aenD  ATDTS- TD'_?IDE DVDD09 | DGND ‘ DJVDD 35’:{1'3? SET(?_?, D
e | de son HES A o oo 5008 B9 oo (0 @) G e |
| ee oo g s oo o 1 o oo (cen) (@) @) w2 w2 | ¢
G #‘l'?"l‘g)—( AGND ':\/D%ng; AGND  AGND QVD%DJS; AGND  DVDDO09 | DGND ’. SUETE?S SUET'EB\? G
i| s oo @B oo oo 2 1 T @ @@ = x|
J| Aeno  aenp REPIS AVOPI- aenD  AenD  ATPIS- | DeND Q" epio<3> cpio<s ‘ trer vore | Y
| A e G e oo 200 (@) oo @) o @) v w2 |«
L AI(I:\JII(L AGND  AGND ﬁVDDCD:f; AGND  AGND %%Djfg SYNCB | DGND “ SUETES’S %ET'E?S L
m| oo noo S G0 G G G A o @) oo @ o o2 |
N | nono aeno BN Ao Ao aenD  acno (BYEN®® fpenp  scik %ET%?F? su'?r%?r? SUETF;E’F? SUETE?F? N
P AGND RBIAS<1> AGND AGND AINP_2 AINN_2 AGND  AGND PD%V\\/’VENR SPI_CSH SUET'j?S %ET?E’S P
1 2 3 4 5 6 7 8 9 10 1 12 13 14
Top View Not to scale

& 6-1. 196-Ball Flip Chip BGA
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CAE2200/ | CAE2400 ——
% 6-1. 5|BITh&E (Pin Functions)
EHFS EHE KR TheEHER
N RBIAS<0> SR 12K BRI, FT AR SR RS B,
AN | AR 12k BEAMEEREMRZEEEINRA 01%EE, B2 N
P2 RBIAS<1> 25ppm/°C)

WiBERN: FEUBEESBANERA (I-channel)

BREER RAMEIBEZMMANESA (15#F Qchannel)

A5 AINP_1 AN | ERIE S0 BB, X DCHEACHEE. HIR, ZEHIIUEEH
ANLEE FSEE R IERAEK,

BOIARS T AR BERER R AED.

WREER: F—EREENMANTHA (I-channel)

BEEEn BMERBEESMARNABAA (153F Qchannel)

A6 AINN_1 WA | ENIES0BRMBERE, XFDCHEFACHEES. HEE, REHSHEH
AFIRHEECERIERAER.

FINRS T AR EEE RO,

BBEEL FRUBEZDMWANERA (Q-channel)

BFRERN JEENBEZSBANESA (5% Qchannel)

P5 AINP_2 WA | EAE S0BRMBEME, X¥DCHEACHE. BIR, ZEMLIUEEH
NHEHE FSERE R RBAE K,

FRET SPI At A RBERNARINBAED.

WBERN: EENBEEDWANTEAN (Q-channel)

BRERN TEENBEZSRANTEA (15F Qchannel)

P6 AINN_2 WA | EA% S0BKMBEME, X DCHEACHE. IR, ZEMLIEEH
AN EERERRENER,

FRREY SPI AP ARBERNRINBAED.

SYSREF Z4#INES (i) , AFENPE ADC & H RN FE
D1 AINP_SYSREF A\ | FGPA, ©R#E 50 BB, Z#FDCHEACHE. BEIR, ZEHLMN
HEMAREEEEERERHER,

SYSREF ZH#IANES (fals) , ATFEZD S ADC B R EIEFLEH
E1 AINN_SYSREF A | FGPA, ©EWiZ 50 BBHEE, Z#FDCHEZE ACHEEG. 1R, XEMMM
HEMALREESEE RIEEAER,

fi % #=2(Trigger) X Z35S(1Euw) , AT DDC RRAVIFEBEE . ERE 50

G1 AINP_TRIGX AN | BB, X#FDCEHFE ACHE. IR, ZEHIAIHE M ANLEEE
EEIRBERAER,
ik 25(Trigger) X Z05S(fis) , AT DDC #EHRAMEEE, ©RiE 50
H1 AINN_TRIGX AN | BB, Z#EFDCHFEACHE. IR, ZEHAIHERMANLERE
SEE R EEAER,

THRBENMES(Em), ZERG TR REEENS, Th K@ 50 K\

K1 AINP_CK N | A AC 1B, BRI RS A ESE R RN ER .
g ANN CK o | EIEREDES(R), WERAT IR, S PIEEL 50 i
- " HIE AC 384, BIZEMNIUH TR L1EE FEERIZEOER,
EETIRET () EE, BB AR s A 8. A E
E8 TDIODE_P I
EECRER (PR EE, Bt B ARSI A e, A
D8 TDIODEN N | e, mR.
B3, BS, C3, C8 BVNNO08<0> | BBSERERHRER. BIIERDNBR LDO B, FLRLTHAR
M3, M8, N3, N8 BVNNO8<1> ? e B AR R E R .

C4, C5, Co, C7 AVDD18_BUF<0>
M4,M5, M6, M7 AVDD18_BUF<1>

WA | 1.8V &l Buffer BjR
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[Z00RRRR R CAE2200 / /CAE2400
% 6-1. 5| HThEE (57)
EHEFES EiA KE INREHR
E3 AVDD18_BIAS<0> o .
K3 AVDD18_BIAS<1 WA | 18VIRALBIAS R
<1>
D4, D7, E4, E7,
F4 F7.G4 G7 AVDD18_ADC<0> \ s
4 HT 4 17 A | 1.8V &l ADC B 5
K4 K7 L4 L7 AVDD18_ADC<1>
F3 AVDD18_REF<0> N .
J3 AVDD18_REF<1 AN | 1.8V ARHLREF R
>
H3 AVDD18_CK<0> L .
3 AVDDI8 CK<1> BN | 1.8V BT E
A1, A3, Ad, A7,
A8, B1, B2, B4,
B5, B6, B7,
C1, C2, D2, D3,
D5, D6, E2, E5,
E6, F1, F2, F5,
Fe6, F8, G2,
G5, G6, G8, AGND B | R
H2, H5, H6, J1,
J2, J5, J6, K2,
K5, K6, L2, L3,
L5, L6, M1, M2,
N1, N2, N4, N5,
N6, N7, P1, P3,
P4, P7, P8
Agéggﬁggégg’ DVDDO09 S| 0.95V # ks IR
K10 DVDD18 B | 1.8V EFEOHEE
A10, B10, C10,
D10, E10, F10, DGND WA | Bt
J8, N9, G10, L10,
R EMER. —BIRMHT TN, 2T AR HATEMN.
H8 RESET_ANALOG PN o= s
- BN GmEn, TETAMRISHEET, 1.8V 88,
HFrHBEEMNEN, SEFENEAM, ¥ TEMERFRET,
H9 RESET_LOGIC WA | SALBEE, SRR PORBESENMFENETER, WFRZEMNE
SO 2R, 1.8V iZiE,
L8 FD<0> gy | FEIETRERNEL, FD<0> % l-channel, FD<1> {4 O-
K8 FD<1> A channel, 1.8V 2%,
J11 GPIO<4>
Jo GPIO<3>
K9 GPIO<2> WA | AT DDC pulRERIRBkEE . 1.8V B85,
K11 GPIO<1>
M11 GPIO<0>
19 TSKEW_BG A izééﬂﬁlﬁa%‘%%ﬁunﬁiﬁﬁéHwﬁ?ﬁ%ifz‘c;& (background timing skew
calibration) , 1.8V 1848,
L9 SYNCB B JESD204B BE&# 5. {R#EER, JESD204B 5N ssIFHTIETF, EF
SRR, ZEMEASEF, 1.8V i85,
SPI B {EEE=S, 0¥ E RSPl ¥ SPI#TEER, RiF41, 1.8ViE
P10 SPI_CSH B RIEfEREES, 0B S £ BHTESH, ®Eh b2}

L2
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caelus®

CAE2200 / l CAE2400 VNN RRRnnnnnnnn
% 6-1. 5|BIThEE (&)
BEHFS EHE i ThegHEik
N10 SCLK WA | SPIRI4MS S, 1.8V 8%,
M9 SDI a N | SPlBAES, 1.8Vi8iE,
M10 SDO att | SPl&mt{ES, 1.8ViBHE,
A CEH, BABBTEGH % TR RIS RE T
o S OWERDOWN | BABSHREN, BABBTEEANE, EXTIEHRIEST,
1.8V B4,

D11, H10, L11 NC / 2%, FEE. NC I i iEs a3,

C12, D12, E12 DJVDD s\ | 0.95V JESD204B # =R AtH

E}g’ E1122’ I;]/I1122’ JVDDO09 TN 0.95V JESD204B SerDes fz O {8
F12 JVvDD18 TPAN 1.8V JESD204B 0 I/0O {&&

A13, A14, C11,

E11, F11, G11, JGND AN | JESD204B iz O

H11, P13, P14
N SERDOUTOR | itk | Lane 0 %4> SerDes i, pysk 100 BKg e 2
o SERDOUTIP | gt | Lane 1 %4 SerDes ity i 100 BB SIE
e SERDOUTZR | @itk | Lane 2 %4 SerDes #it#ixY, 9% 100 ERigeRfa
,\'\/Hj Sggggg$g—ﬁ st | Lane 3 Z4) SerDes #jH 3, W% 100 FiEEE [
Hg gggggg:ﬁ_z Y | Lane 4 4> SerDes # 4 Xf, i 100 Brigea fE
e SERDOUTS. P | s | Lane 5245 SerDes tix, Pyt 100 Big e
Iﬂ% 252888$2_E 4t | Lane 6 Z4) SerDes % 3t, % 100 R fE
e SERDOUTTP | it | Lane 7 %4 SerDes %3, 153 100 SRiGRIR
2111 252888}—2—5 #d | Lane 8 Z4) SerDes #H X, 1E 100 Ry E
0 SERDOUTS.F | s | Lane 9 245 SerDes Hitix, Py 100 BigeE
o SERDOUTIOP | gt | Lane 10 %4 SerDes i, Foi 100 ki
o SERDOUTIIP | st | Lane 11 245 SerDes #1813y, pys 100 ERsgeafa
o SERDOUTI2 P | sy | Lane 12 24 SerDes it 3, Foi 100 BB/
3 SERDOUTISP | it | Lane 13 24> SerDes #ii#ix, i 100 KB
N SERDOUTIAP | st | Lane 14 24> SerDes %, 93 100 K36
o gggggﬂﬂg—,ﬂ 4 | Lane 15 24> SerDes %t %, fy3% 100 K4 A

HFHEEAR CGRYI BRAS  www.caelustech.com
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caelus®

R CAE2200 / | CAE2400
7 BAR#4E (Specifications)
7.1 BBS451% (Electrical Characteristics)
7.1.1 CAE2200 Specifications
CAE2200
Parameter Conditions Unit
Min ’ Typ ‘ Max
Analog Input
Full-scale input range Fully differential 0.5 0.8 1.0 Vpp,diff
o Single-ended to AGND 50 Q
Input Termination
Differential 100 Q
Single Input capacitance Single-ended to AGND 400 fF
Differential Input capacitance Differential inputs 80 fF
Input Common Mode Veminput 0.40 0.45 0.50 Y
Input Signal Bandwidth -3dB bandwidth 3.75 GHz
SerDes Output
Differential Output Voltage Normal mode 0.45 0.50 Vpp,diff
Output Common Mode Voltage AC coupled 0.57 0.63 0.79 \"
Output Termination Differential 100 Q
Clock Input
Differential Input Voltage 100 ohm differential, on-chip 0.3 1 2 Vpp,diff
Input Common Mode Voltage Vem,cuain 0.2 0.3 0.4 \Y;
Clock Frequency Fewk 5.2 GHz
Duty Cycle 50.0 %
Single Input Capacitance Single-ended to AGND 400 fF
Differential Input Capacitance Differential inputs 80 fF
SYSREF Input
Differential Input Voltage 100 ohm differential, on-chip 0.5 1.0 2.0 Vpp,diff
Input Common Mode Voltage VoM, svSReFIN 0.9 \"
Frequency Periodic mode 325 81.25 MHz
Pulse Width Burst and Periodic modes 192.31 ps
Single Input Capacitance Single-ended to AGND 450 fF
Differential Input Capacitance Differential inputs 90 fF
Reference Voltage
Internal Reference Voltage Fully Differential +0.39 10.4 +0.41 \Y
Tempco From -40°C to 125°C 150 +100 ppm/°C
DC Accuracy
Resolution DC code 12 bit
INL Best-Fit 2.8 LSB
DNL (no missing code) +0.65 LSB
Offset Error DC code error 13 mV
Code Error Rate Whole chip <10% SE;:ZTQS

8/82
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caelus®

CAE2200/ /| CAE2400
CAE2200 Specifications (Continued)
Peleiaiy Sing/e—Chagr?er;t:/ilt)i(?ensm 4 GSPS - — il
s 1Y Min ‘ Typ ‘ Max
AC Accuracy
Fin = 180MHz, -1.0 dBFS (0.8Vpp FS) 47.7 dBES
Fin = 180MHz, -3.0 dBFS (0.8Vpp FS) 47.8
Fin = 180MHz, -1.0 dBFS (1.0Vpp FS) 49.2 dBES
Fin = 180MHz, -3.0 dBFS (1.0Vpp FS) 49.2
Fin = 1.09GHz, -1.0 dBFS (0.8Vpp FS) 47.4 dBES
Fin = 1.09GHz, -3.0 dBFS (0.8Vpp FS) 47.4
Fin = 1.09GHz, -1.0 dBFS (1.0Vpp FS) 48.6 dBES
Fin = 1.09GHz, -3.0 dBFS (1.0Vpp FS) 48.7
Fin = 2.0GHz, -1.0 dBFS (0.8Vpp FS) 46.4 dBES
Fin = 2.0GHz, -3.0 dBFS (0.8Vpp FS) 46.8
>R Fin = 2.0GHz, -1.0 dBFS (1.0Vpp FS) 47.3 dBES
Fin = 2.0GHz, -3.0 dBFS (1.0Vpp FS) 47.8
Fin = 3.0GHz, -1.0 dBFS (0.8Vpp FS) 45.1 dBFS
Fin = 3.0GHz, -3.0 dBFS (0.8Vpp FS) 45.8
Fin = 3.0GHz, -1.0 dBFS (1.0Vpp FS) 45.5 dBES
Fin = 3.0GHz, -3.0 dBFS (1.0Vpp FS) 46.4
Fin = 4.0GHz, -1.0 dBFS (0.8Vpp FS) 43.7 dBES
Fin = 4.0GHz, -3.0 dBFS (0.8Vpp FS) 44.8
Fin = 4.0GHz, -1.0 dBFS (1.0Vpp FS) 43.9 dBES
Fin = 4.0GHz, -3.0 dBFS (1.0Vpp FS) 45.2
Fin = 180MHz, -1.0 dBFS (0.8Vpp FS) 47.7 dBFS
Fin = 180MHz, -3.0 dBFS (0.8Vpp FS) 47.7
Fin = 180MHz, -1.0 dBFS (1.0Vpp FS) 49.2 dBFS
Fin = 180MHz, -3.0 dBFS (1.0Vpp FS) 49.1
Fin = 1.09GHz, -1.0 dBFS (0.8Vpp FS) 47.3 dBES
Fin = 1.09GHz, -3.0 dBFS (0.8Vpp FS) 47.4
Fin = 1.09GHz, -1.0 dBFS (1.0Vpp FS) 48.4 dBFS
Fin = 1.09GHz, -3.0 dBFS (1.0Vpp FS) 48.7
Fin = 2.0GHz, -1.0 dBFS (0.8Vpp FS) 46.3 dBES
SINAD Fin = 2.0GHz, -3.0 dBFS (0.8Vpp FS) 46.7
Fin = 2.0GHz, -1.0 dBFS (1.0Vpp FS) 47.1 dBES
Fin = 2.0GHz, -3.0 dBFS (1.0Vpp FS) 47.8
Fin = 3.0GHz, -1.0 dBFS (0.8Vpp FS) 45.0 dBES
Fin = 3.0GHz, -3.0 dBFS (0.8Vpp FS) 45.7
Fin = 3.0GHz, -1.0 dBFS (1.0Vpp FS) 45.4 dBFS
Fin = 3.0GHz, -3.0 dBFS (1.0Vpp FS) 46.3
Fin = 4.0GHz, -1.0 dBFS (0.8Vpp FS) 43.6 dBES
Fin = 4.0GHz, -3.0 dBFS (0.8Vpp FS) 44.8
Fin = 4.0GHz, -1.0 dBFS (1.0Vpp FS) 43.3 dBES
Fin = 4.0GHz, -3.0 dBFS (1.0Vpp FS) 45.1
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s CAE2200 / | CAE2400
CAE2200 Specifications (Continued)
FETETIE D) Sing/e-Chagr?erﬁ/iI:)i;ens10.4 GSPS Mi A St
’ in ‘ Typ ‘ Max
AC Accuracy
Fin = 180MHz, -1.0 dBFS (0.8Vpp FS) 71.6 dBe
Fin = 180MHz, -3.0 dBFS (0.8Vpp FS) 71.5
Fin = 180MHz, -1.0 dBFS (1.0Vpp FS) 72.6 dBe
Fin = 180MHz, -3.0 dBFS (1.0Vpp FS) 73.3
Fin = 1.09GHz, -1.0 dBFS (0.8Vpp FS) 68.3 dBe
Fin = 1.09GHz, -3.0 dBFS (0.8Vpp FS) 69.0
Fin = 1.09GHz, -1.0 dBFS (1.0Vpp FS) 67.0 dBe
Fin = 1.09GHz, -3.0 dBFS (1.0Vpp FS) 69.2
Fin = 2.0GHz, -1.0 dBFS (0.8Vpp FS) 66.2 dBe
Fin = 2.0GHz, -3.0 dBFS (0.8Vpp FS) 66.7
>FOR Fin = 2.0GHz, -1.0 dBFS (1.0Vpp FS) 64.5 dBe
Fin = 2.0GHz, -3.0 dBFS (1.0Vpp FS) 67.4
Fin = 3.0GHz, -1.0 dBFS (0.8Vpp FS) 62.6 dBe
Fin = 3.0GHz, -3.0 dBFS (0.8Vpp FS) 64.6
Fin = 3.0GHz, -1.0 dBFS (1.0Vpp FS) 61.4 dBe
Fin = 3.0GHz, -3.0 dBFS (1.0Vpp FS) 63.3
Fin = 4.0GHz, -1.0 dBFS (0.8Vpp FS) 59.2 dBe
Fin = 4.0GHz, -3.0 dBFS (0.8Vpp FS) 62.8
Fin = 4.0GHz, -1.0 dBFS (1.0Vpp FS) 52.5 dBe
Fin = 4.0GHz, -3.0 dBFS (1.0Vpp FS) 61.4
Fin = 180MHz, -1.0 dBFS (0.8Vpp FS) -77.0 dBES
Fin = 180MHz, -3.0 dBFS (0.8Vpp FS) -84.0
Fin = 180MHz, -1.0 dBFS (1.0Vpp FS) -76.6 dBES
Fin = 180MHz, -3.0 dBFS (1.0Vpp FS) -87.3
Fin = 1.09GHz, -1.0 dBFS (0.8Vpp FS) -70.6 dBES
Fin = 1.09GHz, -3.0 dBFS (0.8Vpp FS) -75.2
Fin = 1.09GHz, -1.0 dBFS (1.0Vpp FS) -68.3 dBES
Fin = 1.09GHz, -3.0 dBFS (1.0Vpp FS) -74.1
Fin = 2.0GHz, -1.0 dBFS (0.8Vpp FS) -71.6 dBES
Fin = 2.0GHz, -3.0 dBFS (0.8Vpp FS) -72.9
b2 Fin = 2.0GHz, -1.0 dBFS (1.0Vpp FS) -78.7 dBES
Fin = 2.0GHz, -3.0 dBFS (1.0Vpp FS) -83.9
Fin = 3.0GHz, -1.0 dBFS (0.8Vpp FS) -75.2 dBES
Fin = 3.0GHz, -3.0 dBFS (0.8Vpp FS) -76.1
Fin = 3.0GHz, -1.0 dBFS (1.0Vpp FS) -69.7 dBES
Fin = 3.0GHz, -3.0 dBFS (1.0Vpp FS) -77.7
Fin = 4.0GHz, -1.0 dBFS (0.8Vpp FS) -70.2 dBES
Fin = 4.0GHz, -3.0 dBFS (0.8Vpp FS) -74.2
Fin = 4.0GHz, -1.0 dBFS (1.0Vpp FS) -67.0 dBES
Fin = 4.0GHz, -3.0 dBFS (1.0Vpp FS) -67.9
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caelus®

CAE2200 / /| CAE2400
CAE2200 Specifications (Continued)
Parameter Sing/e—Chagr?er;(I:/iI::)i(?enSMA GSPS Mi . Unit
’ in ‘ Typ ‘ Max
AC Accuracy

Fin = 180MHz, -1.0 dBFS (0.8Vpp FS) -74.4 dBES
Fin = 180MHz, -3.0 dBFS (0.8Vpp FS) -73.2
Fin = 180MHz, -1.0 dBFS (1.0Vpp FS) -73.5 dBES
Fin = 180MHz, -3.0 dBFS (1.0Vpp FS) -77.1
Fin = 1.09GHz, -1.0 dBFS (0.8Vpp FS) -68.3 dBES
Fin = 1.09GHz, -3.0 dBFS (0.8Vpp FS) -75.1
Fin = 1.09GHz, -1.0 dBFS (1.0Vpp FS) -67.0 dBES
Fin = 1.09GHz, -3.0 dBFS (1.0Vpp FS) -72.8
Fin = 2.0GHz, -1.0 dBFS (0.8Vpp FS) -67.7 dBES
Fin = 2.0GHz, -3.0 dBFS (0.8Vpp FS) -70.3

i3 Fin = 2.0GHz, -1.0 dBFS (1.0Vpp FS) -64.5 dBES
Fin = 2.0GHz, -3.0 dBFS (1.0Vpp FS) -69.1
Fin = 3.0GHz, -1.0 dBFS (0.8Vpp FS) -65.3 dBES
Fin = 3.0GHz, -3.0 dBFS (0.8Vpp FS) -65.0
Fin = 3.0GHz, -1.0 dBFS (1.0Vpp FS) -63.9 dBES
Fin = 3.0GHz, -3.0 dBFS (1.0Vpp FS) -64.3
Fin = 4.0GHz, -1.0 dBFS (0.8Vpp FS) -59.2 dBES
Fin = 4.0GHz, -3.0 dBFS (0.8Vpp FS) -74.0
Fin = 4.0GHz, -1.0 dBFS (1.0Vpp FS) -52.5 dBES
Fin = 4.0GHz, -3.0 dBFS (1.0Vpp FS) -65.6
Fin = 180MHz, -1.0 dBFS (0.8Vpp FS) 7.6 Bit
Fin = 180MHz, -3.0 dBFS (0.8Vpp FS) 7.6
Fin = 180MHz, -1.0 dBFS (1.0Vpp FS) 7.9 Bit
Fin = 180MHz, -3.0 dBFS (1.0Vpp FS) 7.9
Fin = 1.09GHz, -1.0 dBFS (0.8Vpp FS) 7.6 Bit
Fin = 1.09GHz, -3.0 dBFS (0.8Vpp FS) 7.6
Fin = 1.09GHz, -1.0 dBFS (1.0Vpp FS) 7.8 Bit
Fin = 1.09GHz, -3.0 dBFS (1.0Vpp FS) 7.8
Fin = 2.0GHz, -1.0 dBFS (0.8Vpp FS) 7.4 Bit

ENOB Fin = 2.0GHz, -3.0 dBFS (0.8Vpp FS) 7.5
Fin = 2.0GHz, -1.0 dBFS (1.0Vpp FS) 7.5 Bit
Fin = 2.0GHz, -3.0 dBFS (1.0Vpp FS) 7.6
Fin = 3.0GHz, -1.0 dBFS (0.8Vpp FS) 7.2 Bit
Fin = 3.0GHz, -3.0 dBFS (0.8Vpp FS) 7.3
Fin = 3.0GHz, -1.0 dBFS (1.0Vpp FS) 7.3 Bit
Fin = 3.0GHz, -3.0 dBFS (1.0Vpp FS) 7.4
Fin = 4.0GHz, -1.0 dBFS (0.8Vpp FS) 6.9 Bit
Fin = 4.0GHz, -3.0 dBFS (0.8Vpp FS) 7.2
Fin = 4.0GHz, -1.0 dBFS (1.0Vpp FS) 6.9 Bit
Fin = 4.0GHz, -3.0 dBFS (1.0Vpp FS) 7.2
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Z0nnnnnnnnnnnnnnnnnnnnn CAE2200 / /CAE2400
CAE2200 Specifications (Continued)
. CAE2200 .
Parameter Conditions - Unit
Min ‘ Typ ‘ Max
AC Accuracy
Noise Floor Density At 180MHz, -1 dBFS (1Vpp FS) | 1464 | | dBFS/vHz
Speed
Single-channel 10.4 GSPS
ADC Sampling rate
Dual-Channel 5.2 GSPS
JESD204B lane rate SerDes lane rate, 100 ohm termination 1.25 13.0 Gbps
Power Supplies
AVDD18 BUF, AVDD18_ADC,
AVDD18_BIAS , AVDD18_REF, 1.8V power supplies 1.7 1.8 1.9 Y%
AvDD18_CK, DVDD18,JvDD18
DVDDOQ9, JvDD09, DJVDD 0.95V power supplies 0.9 0.95 0.975 Y
BVNNO8 Analog negative power supplies -0.95 -1.0 -1.05 \Y
Normal mode, all background 1250
. calibrations enable & DDC off (single)
Current (1.8V supplies) mA
Normal mode, all background 1350
calibrations enable & DDC off (dual)
. Normal mode, all background
Current (0.95V supplies) calibrations enable & DDC off (single) 740 mA
Current (1.8V supplies) Power down 26 mA
Current (0.95V supplies) Power down 10 mA
Normal mode, all background 3.0
. calibrations enable & DDC off (single) ’
Power Consumption W
Normal mode, all background 3.17
calibrations enable & DDC off (dual) ’
Junction Temperature Tavin 10 Tvax -40 115 °C
Long-Term Reliability For Pro-longed use -40 105 °C
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CAE2200 / | CAE2400
7.1.2 Specifications
Parameter Conditions Unit
Min Typ Max
Analog Input
Full-scale input range Fully differential 0.5 0.8 1.0 Vpp,diff
Input Termination Single-ended to AGND 50 Q
Differential 100 Q

Single Input capacitance Single-ended to AGND 400 fF
Differential Input capacitance Differential inputs 80 fF
Input Common Mode Vemjinput 0.40 0.45 0.50 Vv
Input Signal Bandwidth -3dB bandwidth 3.75 GHz
SerDes Output
Differential Output Voltage Normal mode 0.45 0.50 Vpp,diff
Output Common Mode Voltage AC coupled 0.57 0.63 0.79 \Y
Output Termination Differential 100 Q
Clock Input
Differential Input Voltage 100 ohm differential, on-chip 0.3 1 2 Vpp,diff
Input Common Mode Voltage Vem cuan 0.2 0.3 04 Vv
Clock Frequency Few 4.0 GHz
Duty Cycle 50.0 %
Single Input Capacitance Single-ended to AGND 400 fF
Differential Input Capacitance Differential inputs 80 fF
SYSREF Input
Differential Input Voltage 100 ohm differential, on-chip 0.5 1.0 2.0 Vpp,diff
Input Common Mode Voltage VoM, sYSREFIN 09 \Y
Frequency Periodic mode 25 62.5 MHz
Pulse Width Burst and Periodic modes 250 ps
Single Input Capacitance Single-ended to AGND 450 fF
Differential Input Capacitance Differential inputs 90 fF
Reference Voltage
Internal Reference Voltage Fully Differential +0.39 +0.4 +0.41 \Y
Tempco From -40°C to 125°C 150 +100 ppm/°C
DC Accuracy
Resolution DC code 12 bit
INL Best-Fit 1.4 LSB
DNL (no missing code) +0.47 LSB
Offset Error DC code error +3 mV
Code Error Rate Whole chip <10 s::rrmg:és
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s CAE2200 / | CAE2400
Specifications (Continued)
FETETIE D) Single-Chcagrl;‘glltlig:: , 8 GSPS Min ‘ . ‘ Max Sl
AC Accuracy
Fin = 180MHz, -1.0 dBFS (0.8Vpp FS) 50.6 dBES
Fin = 180MHz, -3.0 dBFS (0.8Vpp FS) 50.5
Fin = 180MHz, -1.0 dBFS (1.0Vpp FS) 52.0 dBES
Fin = 180MHz, -3.0 dBFS (1.0Vpp FS) 51.9
Fin = 1.09GHz, -1.0 dBFS (0.8Vpp FS) 49.7 dBES
Fin = 1.09GHz, -3.0 dBFS (0.8Vpp FS) 49.9
Fin = 1.09GHz, -1.0 dBFS (1.0Vpp FS) 50.9 dBES
Fin = 1.09GHz, -3.0 dBFS (1.0Vpp FS) 51.2
Fin = 1.98GHz, -1.0 dBFS (0.8Vpp FS) 48.2 dBES
Fin = 1.98GHz, -3.0 dBFS (0.8Vpp FS) 48.9
>NR Fin = 1.98GHz, -1.0 dBFS (1.0Vpp FS) 49.3 dBES
Fin = 1.98GHz, -3.0 dBFS (1.0Vpp FS) 50.0
Fin = 2.98GHz, -1.0 dBFS (0.8Vpp FS) 46.6 dBES
Fin = 2.98GHz, -3.0 dBFS (0.8Vpp FS) 47.6
Fin = 2.98GHz, -1.0 dBFS (1.0Vpp FS) 47.4 dBES
Fin = 2.98GHz, -3.0 dBFS (1.0Vpp FS) 48.6
Fin = 3.98GHz, -1.0 dBFS (0.8Vpp FS) 44.7 dBES
Fin = 3.98GHz, -3.0 dBFS (0.8Vpp FS) 46.2
Fin = 3.98GHz, -1.0 dBFS (1.0Vpp FS) 45.3 dBES
Fin = 3.98GHz, -3.0 dBFS (1.0Vpp FS) 47.0
Fin = 180MHz, -1.0 dBFS (0.8Vpp FS) 50.5 dBES
Fin = 180MHz, -3.0 dBFS (0.8Vpp FS) 50.4
Fin = 180MHz, -1.0 dBFS (1.0Vpp FS) 51.9 dBES
Fin = 180MHz, -3.0 dBFS (1.0Vpp FS) 51.8
Fin = 1.09GHz, -1.0 dBFS (0.8Vpp FS) 49.6 dBES
Fin = 1.09GHz, -3.0 dBFS (0.8Vpp FS) 49.8
Fin = 1.09GHz, -1.0 dBFS (1.0Vpp FS) 50.8 dBES
Fin = 1.09GHz, -3.0 dBFS (1.0Vpp FS) 51.1
Fin = 1.98GHz, -1.0 dBFS (0.8Vpp FS) 48.1 dBES
SINAD Fin = 1.98GHz, -3.0 dBFS (0.8Vpp FS) 48.9
Fin = 1.98GHz, -1.0 dBFS (1.0Vpp FS) 49.1 dBES
Fin = 1.98GHz, -3.0 dBFS (1.0Vpp FS) 49.8
Fin = 2.98GHz, -1.0 dBFS (0.8Vpp FS) 46.5 dBES
Fin = 2.98GHz, -3.0 dBFS (0.8Vpp FS) 47.5
Fin = 2.98GHz, -1.0 dBFS (1.0Vpp FS) 47.3 dBES
Fin = 2.98GHz, -3.0 dBFS (1.0Vpp FS) 48.5
Fin = 3.98GHz, -1.0 dBFS (0.8Vpp FS) 44.7 dBES
Fin = 3.98GHz, -3.0 dBFS (0.8Vpp FS) 46.2
Fin = 3.98GHz, -1.0 dBFS (1.0Vpp FS) 45.2 dBES
Fin = 3.98GHz, -3.0 dBFS (1.0Vpp FS) 46.9
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CAE2200 / | CAE2400
Specifications (Continued)
FETETE D) Sing/e-Chggr?:/h;/;g:: , 8 GSPS Min ‘ . ‘ Max Lot
AC Accuracy
Fin = 180MHz, -1.0 dBFS (0.8Vpp FS) 74.0 dae
Fin = 180MHz, -3.0 dBFS (0.8Vpp FS) 70.4
Fin = 180MHz, -1.0 dBFS (1.0Vpp FS) 75.0 dBe
Fin = 180MHz, -3.0 dBFS (1.0Vpp FS) 74.0
Fin = 1.09GHz, -1.0 dBFS (0.8Vpp FS) 70.3 dBe
Fin = 1.09GHz, -3.0 dBFS (0.8Vpp FS) 71.5
Fin = 1.09GHz, -1.0 dBFS (1.0Vpp FS) 70.9 .
Fin = 1.09GHz, -3.0 dBFS (1.0Vpp FS) 73.2
Fin = 1.98GHz, -1.0 dBFS (0.8Vpp FS) 65.6 .
Fin = 1.98GHz, -3.0 dBFS (0.8Vpp FS) 67.7
>FOR Fin = 1.98GHz, -1.0 dBFS (1.0Vpp FS) 64.6 dBe
Fin = 1.98GHz, -3.0 dBFS (1.0Vpp FS) 67.2
Fin = 2.98GHz, -1.0 dBFS (0.8Vpp FS) 62.5 dBe
Fin = 2.98GHz, -3.0 dBFS (0.8Vpp FS) 63.5
Fin = 2.98GHz, -1.0 dBFS (1.0Vpp FS) 62.8 dae
Fin = 2.98GHz, -3.0 dBFS (1.0Vpp FS) 65.1
Fin = 3.98GHz, -1.0 dBFS (0.8Vpp FS) 59.0 dae
Fin = 3.98GHz, -3.0 dBFS (0.8Vpp FS) 61.8
Fin = 3.98GHz, -1.0 dBFS (1.0Vpp FS) 60.6 .
Fin = 3.98GHz, -3.0 dBFS (1.0Vpp FS) 63.1
Fin = 180MHz, -1.0 dBFS (0.8Vpp FS) -79.1 dBFS
Fin = 180MHz, -3.0 dBFS (0.8Vpp FS) -80.6
Fin = 180MHz, -1.0 dBFS (1.0Vpp FS) -78.9 dBES
Fin = 180MHz, -3.0 dBFS (1.0Vpp FS) -82.1
Fin = 1.09GHz, -1.0 dBFS (0.8Vpp FS) -82.9 dBES
Fin = 1.09GHz, -3.0 dBFS (0.8Vpp FS) -83.0
Fin = 1.09GHz, -1.0 dBFS (1.0Vpp FS) -80.2 dBFS
Fin = 1.09GHz, -3.0 dBFS (1.0Vpp FS) -80.9
Fin = 1.98GHz, -1.0 dBFS (0.8Vpp FS) -86.9 dBES
Fin = 1.98GHz, -3.0 dBFS (0.8Vpp FS) -79.6
b2 Fin = 1.98GHz, -1.0 dBFS (1.0Vpp FS) -88.2 dBES
Fin = 1.98GHz, -3.0 dBFS (1.0Vpp FS) -81.6
Fin = 2.98GHz, -1.0 dBFS (0.8Vpp FS) -70.5 dBES
Fin = 2.98GHz, -3.0 dBFS (0.8Vpp FS) -71.9
Fin = 2.98GHz, -1.0 dBFS (1.0Vpp FS) -69.2 dBFS
Fin = 2.98GHz, -3.0 dBFS (1.0Vpp FS) -71.9
Fin = 3.98GHz, -1.0 dBFS (0.8Vpp FS) -79.4 dBES
Fin = 3.98GHz, -3.0 dBFS (0.8Vpp FS) -73.7
Fin = 3.98GHz, -1.0 dBFS (1.0Vpp FS) -73.8 dBES
Fin = 3.98GHz, -3.0 dBFS (1.0Vpp FS) -77.1
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CAE2200 / | CAE2400
Specifications (Continued)
FETETIE D) Single-Chggr?glleig;: , 8 GSPS Min ‘ . ‘ Max Sl
AC Accuracy

Fin = 180MHz, -1.0 dBFS (0.8Vpp FS) -74.6 dBES
Fin = 180MHz, -3.0 dBFS (0.8Vpp FS) -70.5
Fin = 180MHz, -1.0 dBFS (1.0Vpp FS) -75.0 dBES
Fin = 180MHz, -3.0 dBFS (1.0Vpp FS) -74.0
Fin = 1.09GHz, -1.0 dBFS (0.8Vpp FS) -73.9 dBES
Fin = 1.09GHz, -3.0 dBFS (0.8Vpp FS) -72.5
Fin = 1.09GHz, -1.0 dBFS (1.0Vpp FS) -75.1 dBES
Fin = 1.09GHz, -3.0 dBFS (1.0Vpp FS) -70.9
Fin = 1.98GHz, -1.0 dBFS (0.8Vpp FS) -67.1 dBES
Fin = 1.98GHz, -3.0 dBFS (0.8Vpp FS) -71.4

b3 Fin = 1.98GHz, -1.0 dBFS (1.0Vpp FS) -65.0 dBES
Fin = 1.98GHz, -3.0 dBFS (1.0Vpp FS) -67.5
Fin = 2.98GHz, -1.0 dBFS (0.8Vpp FS) -64.2 dBES
Fin = 2.98GHz, -3.0 dBFS (0.8Vpp FS) -65.0
Fin = 2.98GHz, -1.0 dBFS (1.0Vpp FS) -65.8 dBES
Fin = 2.98GHz, -3.0 dBFS (1.0Vpp FS) -66.3
Fin = 3.98GHz, -1.0 dBFS (0.8Vpp FS) -71.6 dBES
Fin = 3.98GHz, -3.0 dBFS (0.8Vpp FS) -73.7
Fin = 3.98GHz, -1.0 dBFS (1.0Vpp FS) -67.3 dBES
Fin = 3.98GHz, -3.0 dBFS (1.0Vpp FS) -72.6
Fin = 180MHz, -1.0 dBFS (0.8Vpp FS) 8.1 Bit
Fin = 180MHz, -3.0 dBFS (0.8Vpp FS) 8.1
Fin = 180MHz, -1.0 dBFS (1.0Vpp FS) 8.3 Bit
Fin = 180MHz, -3.0 dBFS (1.0Vpp FS) 8.3
Fin = 1.09GHz, -1.0 dBFS (0.8Vpp FS) 8.0 Bit
Fin = 1.09GHz, -3.0 dBFS (0.8Vpp FS) 8.0
Fin = 1.09GHz, -1.0 dBFS (1.0Vpp FS) 8.2 Bit
Fin = 1.09GHz, -3.0 dBFS (1.0Vpp FS) 8.2
Fin = 1.98GHz, -1.0 dBFS (0.8Vpp FS) 7.7 Bit
Fin = 1.98GHz, -3.0 dBFS (0.8Vpp FS) 7.8

FNOB Fin = 1.98GHz, -1.0 dBFS (1.0Vpp FS) 7.9 Bit
Fin = 1.98GHz, -3.0 dBFS (1.0Vpp FS) 8.0
Fin = 2.98GHz, -1.0 dBFS (0.8Vpp FS) 7.4 Bit
Fin = 2.98GHz, -3.0 dBFS (0.8Vpp FS) 7.6
Fin = 2.98GHz, -1.0 dBFS (1.0Vpp FS) 7.6 Bit
Fin = 2.98GHz, -3.0 dBFS (1.0Vpp FS) 7.8
Fin = 3.98GHz, -1.0 dBFS (0.8Vpp FS) 7.1 Bit
Fin = 3.98GHz, -3.0 dBFS (0.8Vpp FS) 7.4
Fin = 3.98GHz, -1.0 dBFS (1.0Vpp FS) 7.2 Bit
Fin = 3.98GHz, -3.0 dBFS (1.0Vpp FS) 7.5
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Specifications (Continued)
Parameter Conditions - Unit
Min ‘ Typ ‘ Max
AC Accuracy
Noise Floor Density At 180MHz, -1 dBFS (1Vpp FS) | 1480 | | dBFs/VHz
Speed
) Single-channel 8.0 GSPS
ADC Sampling rate
Dual-Channel 4.0 GSPS
JESD204B lane rate SerDes lane rate, 100 ohm termination 1.25 10.0 Gbps
Power Supplies
AVDD18 BUF, AVDD18_ADC,
AVDD18_BIAS , AVDD18_REF, 1.8V power supplies 1.7 1.8 1.9 Vv
AvDD18_CK, DVDD18,JvDD18
DvDDOQ9, JvDD09, DJVDD 0.95V power supplies 0.9 0.95 0.975 Vv
BVNNO8 Analog negative power supplies -0.95 -1.0 -1.05 \Y
Normal mode, all background 1110
. calibrations enable & DDC off (single)
Current (1.8V supplies) mA
Normal mode, all background 1210
calibrations enable & DDC off (dual)
. Normal mode, all background
Current (0.95V supplies) calibrations enable & DDC off 660 mA
Current (1.8V supplies) Power down 26 mA
Current (0.95V supplies) Power down 10 mA
Normal mode, all background 265
. calibrations enable & DDC off (single) ’
Power Consumption W
Normal mode, all background 281
calibrations enable & DDC off (dual) '
Junction Temperature Tavin 10 Tvax -40 115 °C
Long-Term Reliability For Pro-longed use -40 105 °C
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7.1.3 CAE2400 Specifications
CAE2400
Parameter Conditions Unit
Min ‘ Typ ‘ Max
Analog Input
Full-scale input range Fully differential 0.5 0.8 1.0 Vpp,diff
Input Termination Single-ended to AGND 50 Q
Differential 100 Q

Single Input capacitance Single-ended to AGND 400 fF
Differential Input capacitance Differential inputs 80 fF
Input Common Mode Veminput 0.40 0.45 0.50 Y
Input Signal Bandwidth -3dB bandwidth 3.2 GHz
SerDes Output
Differential Output Voltage Normal mode 0.45 0.50 Vpp,diff
Output Common Mode Voltage AC coupled 0.57 0.63 0.79 \"
Output Termination Differential 100 Q
Clock Input
Differential Input Voltage 100 ohm differential, on-chip 0.3 1 2 Vpp,diff
Input Common Mode Voltage Vem cuan 0.2 0.3 0.4 \Y
Clock Frequency Fewk 3.0 GHz
Duty Cycle 50.0 %
Single Input Capacitance Single-ended to AGND 400 fF
Differential Input Capacitance Differential inputs 80 fF
SYSREF Input
Differential Input Voltage 100 ohm differential, on-chip 0.5 1.0 2.0 Vpp,diff
Input Common Mode Voltage VoM, sYSREFIN 09 Vv
Frequency Periodic mode 18.75 46.875 MHz
Pulse Width Burst and Periodic modes 333.33 ps
Single Input Capacitance Single-ended to AGND 450 fF
Differential Input Capacitance Differential inputs 90 fF
Reference Voltage
Internal Reference Voltage Fully Differential +0.39 +0.4 +0.41 \
Tempco From -40°C to 125°C 150 +100 ppm/°C
DC Accuracy
Resolution DC code 12 bit
INL Best-Fit +1. LSB
DNL (no missing code) 0.4 LSB
Offset Error DC code error +3 mV
Code Error Rate Whole chip <10 s:r::zllrés
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CAE2400 Specifications (Continued)
Parameter Single-Chggr?gi:/iig:es 6 GSPS Mi S Unit
) in ‘ Typ ‘ Max
AC Accuracy
Fin = 180MHz, -1.0 dBFS (0.8V FS) 51.5 dBES
Fin = 180MHz, -3.0 dBFS (0.8V FS) 51.5
Fin = 180MHz, -1.0 dBFS (1.0V FS) 52.9 dBES
Fin = 180MHz, -3.0 dBFS (1.0V FS) 53.0
Fin = 1.09GHz, -1.0 dBFS (0.8V FS) 50.8 dBES
Fin = 1.09GHz, -3.0 dBFS (0.8V FS) 51.2
Fin = 1.09GHz, -1.0 dBFS (1.0V FS) 52.0 dBES
Fin = 1.09GHz, -3.0 dBFS (1.0V FS) 52.4
>NR Fin = 1.95GHz, -1.0 dBFS (0.8V FS) 49.4 dBES
Fin = 1.95GHz, -3.0 dBFS (0.8V FS) 50.1
Fin = 1.95GHz, -1.0 dBFS (1.0V FS) 50.5 dBES
Fin = 1.95GHz, -3.0 dBFS (1.0V FS) 51.1
Fin = 2.98GHz, -1.0 dBFS (0.8V FS) 47.4 dBFS
Fin = 2.98GHz, -3.0 dBFS (0.8V FS) 48.8
Fin = 2.98GHz, -1.0 dBFS (1.0V FS) 48.1 dBES
Fin = 2.98GHz, -3.0 dBFS (1.0V FS) 49.5
Fin = 180MHz, -1.0 dBFS (0.8V FS) 51.5
Fin = 180MHz, -3.0 dBFS (0.8V FS) 51.5 dBFs
Fin = 180MHz, -1.0 dBFS (1.0V FS) 52.9
Fin = 180MHz, -3.0 dBFS (1.0V FS) 52.9 4BFS
Fin = 1.09GHz, -1.0 dBFS (0.8V FS) 50.7
Fin = 1.09GHz, -3.0 dBFS (0.8V FS) 51.2 dBFS
Fin = 1.09GHz, -1.0 dBFS (1.0V FS) 51.9
SINAD Fin = 1.09GHz, -3.0 dBFS (1.0V FS) 52.3 dBFS
Fin = 1.95GHz, -1.0 dBFS (0.8V FS) 49.3
Fin = 1.95GHz, -3.0 dBFS (0.8V FS) 50.0 aBFS
Fin = 1.95GHz, -1.0 dBFS (1.0V FS) 50.4
Fin = 1.95GHz, -3.0 dBFS (1.0V FS) 51.0 dBFS
Fin = 2.98GHz, -1.0 dBFS (0.8V FS) 47.4 dBES
Fin = 2.98GHz, -3.0 dBFS (0.8V FS) 48.8
Fin = 2.98GHz, -1.0 dBFS (1.0V FS) 48.0 dBFS
Fin = 2.98GHz, -3.0 dBFS (1.0V FS) 49.4
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CAE2400 Specifications (Continued)
Parameter smg/e-c&:zgimg: 6 GSPS Mi . Unit
G in ‘ Typ ‘ Max
AC Accuracy
Fin = 180MHz, -1.0 dBFS (0.8V FS) 74.2 dBe
Fin = 180MHz, -3.0 dBFS (0.8V FS) 73.6
Fin = 180MHz, -1.0 dBFS (1.0V FS) 75.3 dBe
Fin = 180MHz, -3.0 dBFS (1.0V FS) 75.1
Fin = 1.09GHz, -1.0 dBFS (0.8V FS) 69.4 dBe
Fin = 1.09GHz, -3.0 dBFS (0.8V FS) 72.4
Fin = 1.09GHz, -1.0 dBFS (1.0V FS) 70.4 dBe
Fin = 1.09GHz, -3.0 dBFS (1.0V FS) 71.0
>FOR Fin = 1.95GHz, -1.0 dBFS (0.8V FS) 65.3 dBe
Fin = 1.95GHz, -3.0 dBFS (0.8V FS) 67.3
Fin = 1.95GHz, -1.0 dBFS (1.0V FS) 65.0 dBe
Fin = 1.95GHz, -3.0 dBFS (1.0V FS) 65.5
Fin = 2.98GHz, -1.0 dBFS (0.8V FS) 61.1 .
Fin = 2.98GHz, -3.0 dBFS (0.8V FS) 63.7
Fin = 2.98GHz, -1.0 dBFS (1.0V FS) 61.0 dBe
Fin = 2.98GHz, -3.0 dBFS (1.0V FS) 63.8
Fin = 180MHz, -1.0 dBFS (0.8V FS) -87.6
Fin = 180MHz, -3.0 dBFS (0.8V FS) -82.7 dBFS
Fin = 180MHz, -1.0 dBFS (1.0V FS) -85.2
Fin = 180MHz, -3.0 dBFS (1.0V FS) -82.7 9BFS
Fin = 1.09GHz, -1.0 dBFS (0.8V FS) -80.2
Fin = 1.09GHz, -3.0 dBFS (0.8V FS) -79.6 dBFS
Fin = 1.09GHz, -1.0 dBFS (1.0V FS) -79.1
Fin = 1.09GHz, -3.0 dBFS (1.0V FS) -79.2 dBFS
A2 Fin = 1.95GHz, -1.0 dBFS (0.8V FS) -80.3
Fin = 1.95GHz, -3.0 dBFS (0.8V FS) -78.2 dBFS
Fin = 1.95GHz, -1.0 dBFS (1.0V FS) -78.0
Fin = 1.95GHz, -3.0 dBFS (1.0V FS) -79.0 aBFS
Fin = 2.98GHz, -1.0 dBFS (0.8V FS) -69.8 dBES
Fin = 2.98GHz, -3.0 dBFS (0.8V FS) -72.9
Fin = 2.98GHz, -1.0 dBFS (1.0V FS) -68.3
Fin = 2.98GHz, -3.0 dBFS (1.0V FS) -72.6 dBFS
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CAE2400 Specifications (Continued)
Parameter Single-Chggr?gi:/iig:es 6 GSPS Mi S Unit
) in ‘ Typ ‘ Max
AC Accuracy

Fin = 180MHz, -1.0 dBFS (0.8V FS) -78.0 dBES
Fin = 180MHz, -3.0 dBFS (0.8V FS) -81.0
Fin = 180MHz, -1.0 dBFS (1.0V FS) -75.3 dBES
Fin = 180MHz, -3.0 dBFS (1.0V FS) -79.8
Fin = 1.09GHz, -1.0 dBFS (0.8V FS) -72.5 dBES
Fin = 1.09GHz, -3.0 dBFS (0.8V FS) -80.7
Fin = 1.09GHz, -1.0 dBFS (1.0V FS) -70.4 dBES
Fin = 1.09GHz, -3.0 dBFS (1.0V FS) -79.4

HD3 Fin = 1.95GHz, -1.0 dBFS (0.8V FS) -70.2 dBES
Fin = 1.95GHz, -3.0 dBFS (0.8V FS) -73.1
Fin = 1.95GHz, -1.0 dBFS (1.0V FS) -67.6 dBES
Fin = 1.95GHz, -3.0 dBFS (1.0V FS) -72.0
Fin = 2.98GHz, -1.0 dBFS (0.8V FS) -68.0 dBES
Fin = 2.98GHz, -3.0 dBFS (0.8V FS) -69.3
Fin = 2.98GHz, -1.0 dBFS (1.0V FS) -66.1 dBES
Fin = 2.98GHz, -3.0 dBFS (1.0V FS) -67.9
Fin = 180MHz, -1.0 dBFS (0.8V FS) 8.3 )
Fin = 180MHz, -3.0 dBFS (0.8V FS) 8.3 ot
Fin = 180MHz, -1.0 dBFS (1.0V FS) 8.5 .
Fin = 180MHz, -3.0 dBFS (1.0V FS) 8.5 ot
Fin = 1.09GHz, -1.0 dBFS (0.8V FS) 8.1 )
Fin = 1.09GHz, -3.0 dBFS (0.8V FS) 8.2 ot
Fin = 1.09GHz, -1.0 dBFS (1.0V FS) 8.3 )

ENOB Fin = 1.09GHz, -3.0 dBFS (1.0V FS) 8.4 ot
Fin = 1.95GHz, -1.0 dBFS (0.8V FS) 7.9 .
Fin = 1.95GHz, -3.0 dBFS (0.8V FS) 8.0 ot
Fin = 1.95GHz, -1.0 dBFS (1.0V FS) 8.1 )
Fin = 1.95GHz, -3.0 dBFS (1.0V FS) 8.2 ot
Fin = 2.98GHz, -1.0 dBFS (0.8V FS) 7.6 Bit
Fin = 2.98GHz, -3.0 dBFS (0.8V FS) 7.8
Fin = 2.98GHz, -1.0 dBFS (1.0V FS) 7.7 )
Fin = 2.98GHz, -3.0 dBFS (1.0V FS) 7.9 ot
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CAE2400 Specifications (Continued)
CAE2400
Parameter Conditions : Unit
Min ‘ Typ ‘ Max
AC Accuracy
Noise Floor Density At 180MHz, -1 dBFS (1Vpp FS) | 1477 | | dBFs/VHz
Speed
) Single-channel 6.0 GSPS
ADC Sampling rate
Dual-Channel 3.0 GSPS
JESD2048B lane rate SerDes lane rate, 100 ohm termination 1.25 7.5 15.0 Gbps
Power Supplies
AVDD18_BUF , AVDD18 ADC,
AVDD18_BIAS , AVDD18_REF, 1.8V power supplies 1.7 1.8 1.9 Y%
AVDD18 CK, DbVvDD18,JVDD18
DVDDOQ9, JvDD09, DJVDD 0.95V power supplies 0.9 0.95 0.975 Vv
BVNNO8 Analog negative power supplies -0.95 -1.0 -1.05 \Y
Normal mode, all background 970
Current (1.8V supplies) calibrations enable & DDC off (single) mA
Normal mode, all background 1042
calibrations enable & DDC off (dual)
. Normal mode, all background
Current (0.95V supplies) calibrations enable & DDC off 650 mA
Current (1.8V supplies) Power down 26 mA
Current (0.95V supplies) Power down 10 mA
Normal mode, all background 236
. calibrations enable & DDC off (single) )
Power Consumption W
Normal mode, all background 550
calibrations enable & DDC off (dual) ’
Junction Temperature Tamin 0 Tivax -40 115 °C
Long-Term Reliability For Pro-longed use -40 105 °C
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7.2 BEER (Timing Requirements)

SPI_CSH I T
SCLK e R N NN By RN K W Hp Py BN Ky W g iy EER

6 bit Write Command i’ 10 bit Address P 32 bit Data )4 8 bit Dummy >

A 7-1. SPI B##EiE O

SPI_CSH [ ]

SCLK  «oe- RN i g N Ay E N N K R i N RS
SDI § O ocant> * g > :
sDo
é/ 6 bit Read Command \€< 10 bit Address >§< 8 bit Dummy >§ §< 32 bit Data >§

B 7-2. SPI &R OB

EHFRSPIEE:
SR ENE SPHEEF R, HXM{ES SPILCSH BRIAA 1.

SPI iZE&HEFH/FEE 56bits, 6 fIfndF+ 10 S HbiE+40 RIEHE.
6 frap S FHIIEHH 6b0001_00 & 778§, 6b0010_00 iEF 1788,

X SPI 5 SPI S5—% 1788 32'h14183102 Af: spi_wr_reg(10'h001,32'h14183102) Jlix pattern ;& :
BIME 6 > sclk, XL SDI & 6b0001_00, PrIdE SPIE. /EM 10 4> SCLK, XfRzA9=Hbtl, #3E7 00.0000 0001, ZF*
TERE 001 F1Fs8. HIEER 321 SCLk, X AVEIER 14,1831,02 kB 01 FFR09%5U{E H 32'n14183102. &
B8 M sclk, XNAISDIAH0, FLMAHIEIE. (SPICSH=1)

IX spi_rd_reg(10'h000,temp32b) BIEEEE 0 e ML R A4, 1587 SPI X N AK

BIT 6 ) sclk, X7 SDI 24 600010 00, FrIME SPI 44, EME 10 4~ SCLK, NN 2, RN
00_0000_0000, FT7<EEAIZ SPI 000 FiFas. FIEEM 8 1 sclk, TR SDI 34 0, A 8bits dummy, &EMEA) 32 4
SCLK, XfRZHJSDI HHERZ 0, MmIbAf3TRZAY SDO MBI AR, (SPI_CSH =1)

T RIS S 2 THOR% SDI 2R, A WEBE EFHRIE. A A A SDO S22 SCLK EFHALE, s T
SR A SDO L5,
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7.3 BiBUFME (Typical Characteristics)
CAE2200 gaBNMSE
3 INTEGRAL NONLINEARITY vs. DIGITAL OUTPUT CODE or -
2 ‘ -0 -
o 1 20
9 0
24 30 -
-2 _wl
-30 512 1024 1536 2048 2560 3072 3584 4096 ﬁ 0L
DIGITAL OUTPUT CODE 2
; : DIFFEREI“ITIAL NONL‘INEARITY V‘s. DIGITAL O‘UTPUT COI?E E b
— 0. 0+
1]
7]
2 0 -
-
4
o-05 - 90
4 0 51‘2 102‘4 15(;5 20“18 25;0 30‘72 35;4 4096 A0 0 650 1300 1950 2600 3250 3900 4550 5200
DIGITAL OUTPUT CODE FREQUENCY [MHz]
7-3. INL/DNL at Fin = 180MHz , 10.4GSPS (0.8Vpp FS) 7-4. FFT at Fin = 180MHz, 10.4GSPS (0.8Vpp FS)
0~ [
10 - 10 - o
20 - 20 -
30 e
. A0 A0
7 g
g 0 g s
[=] a
D 60 2 60
70 -

650 1300 1950 2600 3250 3900 4550 5200 T 650 1300 1950 2600 3250 3900 4550 5200
FREQUENCY [MHz] FREQUENCY [MHz]
& 7-5. FFT at Fin = 1.09GHz, 10.4GSPS (0.8Vpp FS) 7-6. FFT at Fin = 2GHz, 10.4GSPS (0.8Vpp FS)

or i or .

10 10 -

20 - 20

30 - 30 -
a0k A0
7 g
§ w0 2 s
a a
9 60 D 60

70 H

80 -

90

-100

0 650 1300 1350 2600 3250 3900 4550 5200 ) 650 1300 1950 2600 3250 3900 4550 5200
FREQUENCY [MHz] FREQUENCY [MHz]
7-7. FFT at Fin = 3GHz, 10.4GSPS (0.8Vpp FS) 7-8. FFT at Fin = 4GHz, 10.4GSPS (0.8Vpp FS)
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HENS T

) INTEGRAL NONLINEARITY vs. DIGITAL OUTPUT CODE 0
T T T T T X1

1 10 -
o
490 20 -
)
Z 4L 30

2 I I I I I L I 40 -

0 512 1024 1536 2048 2560 3072 3584 4096
DIGITAL OUTPUT CODE

; DIFFERENTIAL NONLINEARITY vs. DIGITAL OUTPUT CODE
T T T T T T

PSD [dBFS]
& &
T

DNL[LSB]
b
o &
& do o
& 3
| |

DNL = [-0.47 LSB, +0.47 LSB]
1 1
-100

I I I
0 512 1024 1536 2048 2560 3072 3584 4096 0 500 1000 1500 2000 2500 3000 3500 4000

S
o
I
o
3

DIGITAL OUTPUT CODE FREQUENCY [MHz]
7-9. INL/DNL at Fin = 180MHz, 8GSPS (0.8Vpp FS) 7-10. FFT at Fin = 180MHz, 8GSPS (0.8Vpp FS)
0 0
or A0 - -

R

1=
T

[

1=
T

&

8
T

S

=4
T

A

3
T

FS

3
T

§ s0r g s
2 60 - ‘2 80 -
70 - 70 -
-80 - -80
90 90 ilid I
-100 100
0 500 1000 1500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000
FREQUENCY [MHz] FREQUENCY [MHz]
7-11. FFT at Fin = 1.09GHz, 8GSPS (0.8Vpp FS) 7-12. FFT at Fin = 1.98GHz, 8GSPS (0.8Vpp FS)
0 . 0
A0 0l "
20+ 20
30 - 301
— 40 40
2 7
g st § w0
g ol b
0+ 70 -
80 ‘ 80 ' ’ |
90 l 90
100 4100
500 1000 1500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000
FREQUENCY [MHz] FREQUENCY [MHz]
7-13. FFT at Fin = 2.98GHz, 8GSPS (0.8Vpp FS) & 7-14. FFT at Fin = 3.98GHz, 8GSPS (0.8Vpp FS)
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CAE2400 BaBYS 14

INTEGRAL NONLINEARITY vs. DIGITAL OUTPUT CODE
T T T

2 T T

o 20
%0
2‘_1 | 30
a
2 I I I I I I o
0 512 1024 1536 2048 2560 3072 3584 4096 v
DIGITAL OUTPUT CODE z %
’ DIFFERENTIAL NONLINEARITY vs. DIGITAL OUTPUT CODE 9,
T T T T T T o 60
- 05 J -0
o
)
-
z
805 - 1 90
4 I I I I I }
0 512 1024 1536 2048 2560 3072 3584 4096 100 0 375 750 125 1500 1875 2250 2625 3000
DIGITAL OUTPUT CODE FREQUENCY [MHz]
7-15. INL/DNL at Fin = 180MHz, 6GSPS (0.8Vpp FS) 7-16. FFT at Fin = 180MHz, 6GSPS (0.8Vpp FS)
0r 0
al o
20 20
30 30
40 - 40
7] ]
w
g 0 Ig 50
a a
2 w0 9 5
0+ 10
80 |- 80
90 90
100 100
0 375 750 125 1500 1875 2250 2625 3000 375 750 1125 1500 1875 2250 2625 3000
FREQUENCY [MHz] FREQUENCY [MHz]
7-17. FFT at Fin = 1.09GHz, 6GSPS (0.8Vpp FS) & 7-18. FFT at Fin = 1.95GHz, 6GSPS (0.8Vpp FS)
0
.10 |-
.20 |-
.30 |-
40
[
w
§ s0r
a
2 60
70 H
80
90 b
100
375 750 1125 1500 1875 2250 2625 3000
FREQUENCY [MHz]
7-19. FFT at Fin = 2.98GHz, 6GSPS (0.8Vpp FS)
26/ 82 FHEHEAR CRI) BRAS www.caelustech.com



http://www.caelustech.com/

CAE2200 / | CAE2400

caelus®

0

8 i¥Hi5BE (Detailed Description)

8.1 iR (Overview)

CAE2200 22—k 12 i,
FHEE A 5.2GSPS,

o}

R 124L,
&} 4GSPS,

SRR R A AT (ADC), BBEEA THHRAREEX 10.4GSPS, WEE TH&A

R AF R AT (ADC), BBEEA THHRAREER 8GSPS, WiRE THIRARE

CAE2400 2—5K 127, SESHIMRHREG MR (ADC), BBEBERN THHRARER 6GSPS, WilE THHEARE

&} 3GSPS,

BBREFENBE L ERATAELBELE, THTHAAXRANES NHEsBESRIERNESHREEANER.

CAE2200 /
FCBGA196 (12mm x 12mm) #f3E,

8.2 IJ5EtERE (Functional Block Diagram)

AVDD18_BUF  AVDD18_ADC AVDD18_BIAS AVDD18_REF  AVDD18_CK

AGND  BVNNO8

DVDD09  DVDD18 DGND

/| CAE2400 RF=% JESD204B iz, THEEE (£8) #4010 115°C, {#H

JvDDO9 DIVDD  JvDD18  JGND

(1.8v) (1.8v) (1.8v) (1.8) (1.8v) ov)  (1v) (0.95v)  (1.8V) (ov) (0.95v)  (0.95V)  (1.8v)  (OV)
—O O O O O O O O O O O
AINP-1 O SERDOUTO_P
AINN_1 ll z 12 , SERDOUTO_N
- 49 = o : H
< = > < 4N
=g =) 2 =] , SERDOUT7_P
AINP_2 Qa = 14 Q a2z O SERDOUT7_N
- a4 DIGITALDOWN 5 g g T
1 S CONVERTER [ i :
AINN_2 ,o SERDOUT15_P
SERDOUT15_N
AINP_CK i i + CLOCK GENERATOR SINGB
AND SYNCHRONIZER
AINN_CK T -
AINP_SYSREF - + SYSREF
100 I
AINN_SYSREF -
AINP_TRIGX - + TRIGX
100 I
wmmaso—4| CAE2X00
BANDGAP + L GPIO sl
= INTERFACE
? ? v y 1 11
|\ A—
RBIAS<0> RBIAS<1> TDIODE_P TDIODE_N GPIO<0> ... GPIO<4>

A& 8-1. TheEER

Sbo

SDI
SCLK
SPI_CSH
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8.3 (SSEMNERIRIE
CAE2200 / / CAE2400 (IXFZEFR CAE2X00) 1S EMMETNAELEIT 4 4T 9 2%

< 8-1. CAE2X00 S &M%

KHFS FSEMRES ERHE ESEMBR

1 S SRS 4 Q:EE; j ilﬂﬂi

2 FEH RN E B 2 AINP_CK / AINN_CK

3 SYSREF A H{ESHMAEH 2 AINP_SYSREF / AINN_ SYSREF

4 TRIGX ES#HIAEH 2 AINP_TRIGX / AINN_ TRIGX

5 EHSEREBREN 2 .

6 mE_IREEN 2 TDIODE_P / TDIODE_N

RESET_ANALOG . RESET LOGIC

TSKEW_BG . GPIO<0>

7 ¥ 10 MAEH(18V B F) 13 GPIO<1> ., GPIO<2>

GPIO<3> . GPIO<4>
SDI . SCLK . SPI_CSH
POWERDOWN . SYNCB
8 #F 10 i ERI(1.8V B FE) 3 FD<0> . FD<1> . SDO
SERDOUTO_P / SERDOUTO_N
SERDOUT1 P / SERDOUT1 N
SERDOUT2_P / SERDOUT2_N
SERDOUT3_P / SERDOUT3_N
SERDOUT4_P / SERDOUT4_N
SERDOUTS5_P / SERDOUT5_N
SERDOUT6_P / SERDOUT6_N
SERDOUT7_P / SERDOUT7_N
SERDOUTS_P / SERDOUTS_N
SERDOUT9_P / SERDOUT9_N
SERDOUT10_P / SERDOUT10_N
SERDOUT11 P/ SERDOUT11 N
SERDOUT12_P / SERDOUT12_N
SERDOUT13_P / SERDOUT13_N
SERDOUT14 P / SERDOUT14 N
SERDOUT15_P / SERDOUT15_N

9 JESD204B SerDes & & & 32

8.3.1 [EHISSIWAEBIAINP 1/AINN 1, AINP 2 /AINN 2

BIESBAEMXFZOR (AC) BEMKER (DC) BEMMERETTI.
Hr AINP_1/ AINN_1 AEHIEANBIE 1 MZESBAGA, AINP_2 / AINN_2 AEIEABE 2 MESEAimD.
BRI NBERNEE 100 MBE2imiEsrE.
REBHA —RE T F LA E SR 5 SEARIA N BIE LR

PCB L ZEZENESMAEHNELT 8RR LR 50 Bl / £45 100 BIBMIFETIES], FNEENELHER
SEBRMBMANESFETENRS . B, EH@MAESH PCB EL4NRERFELITEIL, FHHFRE, HiHAt
FS4HBRERAMEFETIL.

AT ED PCB ELXELIMNESHIRFE, PCB kR Itk A iil/mRR4F, BI20 Rogers # RO4350B ZF
THY M6 %,
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iR (AC) &R

WA 8-2 Frn, IR (AC) MEEEN, RIMESEWMAEMNTIMBRME 045V Zo@AHELE (VCMI) . 1%
VCMI BT MBI SMRER PR D /=4, Fhilid 2K BRE PR E i ERIME SN E M.
FEIR, FMEMBRABREN VCMI 25& BT, #£A VCMI T SE M MERIRIE Z B1HE T,

VCMI_1
— AVDD18

0.1uF I;l 2K ohm
AINP_1 1.5K ohm VCMI_1

AINN_1 500 ohm —— 0.1uF
0.1uF 2K ohm CAE2X00 |
VCMI_1
VCMI_2
AVDD18
0.1uF 2K ohm
AINP_2 1.5K ohm VM2
AINN_2 500 ohm —— 0.1uF
0.1uF 2K ohm CAE2X00 |

VCMI_2
& 8-2. #HUFESHMATRZRE (AC) BAaEE~ER
B (DC) MEERHA

E 8-3 P, HEJR (DC) #MmEEREN, EUESHAENTMNEERNIRNENaE (FlmEsEifd) |
BIZARI BT w9 = 0 HH FAREE 75 5 0.45V,

AINP_1 AINP_2
AINN_1 AINN_2
CAE2X00 CAE2X00

E 8-3. HilfESMAEMER (DC) BEEETEA

8.3.2 FEHIHHAER AINP CK/AINN CK

FATEE N E B AINP_CK / AINN_CK {XXZ#35% (AC) #BaEEAR.

WE 8-4 Fir, SMEARENET 0.1uF fREER, RIMAEZE AINP_CK/ AINN_CK,

AT RRKUBARIARR, EEMMAEHEIMNBIREZENHEEE (VCM_CLK) |, 1Z VCM_CLK o] LB SMERER
FBEDES4E, HEBIR (VDD_CLK) SHEARhERNE RIMAHER, #Be A ADC /9 1.8V =R, RDUER/NED
SR N IBER T

BRI SR 100 BRI T8,
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PCB bERETHHMANE NN ELT™EIZR RN 50 BKE / £ 100 BBHGFHETES, FEENELERS
SEENMRANESTETENRS.

VCM_CLK

VDD_CLK(3.3V)
0.1uF 2K ohm
AINP_CK 91K ohm
VCM_CLK
AINN_CK
0.1uF | | 2K ohm 11K ohm

CAE2X00

—— 1uF

VCM_CLK
& 8-4. EMMIWMAERZA (AC) BEERTERE

8.3.3 SYSREF [FX(ESHAEM AINP SYSREF / AINN SYSREF

SYSREF EHESMANEMXIFZA (AC) BMEMKRER (DC) #BEMMEZATI.

ZENRMNEHNAIBE 100 BRBHIZER, FENBPELEBRE~EBLE, THINPRERLESRE.

B 8-5 MiZENMANEMAEETEE,

PCB Li#iZ % SYSREF AHESMNE MM EL T ™I81Z B8 iE 50 Bl / 4 100 BRIBMEFEITIES, RNEIEAE
Z4BEITSSE SYSREF BHESWAGS~E™ENRS.

1% SYSREF B 5 S HEH X574 SYSREF 5 S AR A =4,

0.1uF |
AINP_SYSREF . ———— AINP_SYSREF
AINN_SYSREF I —— AINN_SYSREF
0.1uF CAE2X00 I CAE2X00
SR (ACHE A R I EROCHEA

/& 8-5. SYSREF I E SWAEMZR (AC) #4&/ HR (DC) BEEETEE

8.34 TRIGX (SSBWAEH AINP TRIGX /AINN TRIGX

TRIGX ESABHXIHFZR (AC) MEMEER (DC) BEMMERZAT.

ZEMBANEHAITE 100 BRBHERE, FERNFEHEBRE~ELBEE, THEIMNMHREILIEBRE.

8-6 NZENMAEHNERETERE.

PCB L E TRIGX E SN\ EHNEL T ™HKILR 8% 50 Bl / 24> 100 BBMHFERES, F5EMNELHE
MESH TRICX EESMAGES~EmEN RS,

1% TRIGX (25 T DUBid FPGA BIZEDHH 10 =4,

0.1uF |
AINP_TRIGX . — | AINP_TRIGX
AINN_TRIGX I —— AINN_TRIGX
0.1uF CAE2X00 I CAE2X00
A E | HROCBEER

& 8-6. TRIGX S SHWABHZ R (AC) #BE&/ HA (DC) BEEEFEE
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8.3.5 RHUSEREBTEW .
. AT R BN R ESERERR.

NE 8-7 Firr, BMEMZEE— 12K ERIGE .

iZ 12K BIEMBERENTHET 4 (0IWEEERE) . ANEREEREBENTHET 250pm.

12K EBPEHEFEE A 0402 5k 0201 3%,

PCB biZ 12K BIAFREBFECHENNE, NWH/NELKE. BNMERSE, BREEESHIERRTIL.

12K ohm
I RBIAS<0>
I RBIAS<1>
12K ohm
— CAE2X00

E 8-7. IS EREE REH RBIAS<0> . RBIAS<1>EETER

8.3.6 BE_IREEM TDIODE P /TDIODE N

TDIODE P / TDIODE N 3§ CAE2X00 B AENEE ZRE SR,
WA 8-8 Frax, ZEMITEZEEINME SR, DS ¥S4E CAE2X00 WEREEE, Blb S H RERIT M SE M RE T FEEL
FHEMN, AT REKBME Rs URENER Cdiff EES ERBILIRMEANESHOEKREE.

Rs
TDIODE_P — 1 Temperature
_I_CDIFF S
TDIODE_N — ensor
Rs
CAE2X00

& 8-8. EE_IREEH TDIODE_ P / TDIODE N &EiET~EHE

8.3.7 MFIOBAEHE (1.8VBE) RESET ANALOG . RESET LOGIC, TSKEW BG ., GPIO<0>
GPIO<1> ., GPIO<2> ., GPIO<3> ., GPIO<4> . SDI. SCLK. SP| CSH . POWERDOWN .
SYNCB

CAE2X00 —3#F 13 MIF I0 MANEM. SNEMNEKINRRIES %K 6-1,

BRI 5 GPIO SIBMX ZFHAATIGE, AXIFHH .

WA 8-9 Frwr, 13 NMIF 10 S NERIBIT 0T E Ay 0 BRI FEE X E FPGA 9 1.8V BB 10 B, 2R FPGAK IO &

MARE 1.8V B, NMIEBITINERE FiEH# 0 34 AL 1.8V R 10, FEEE CAE2X00 F9%E 10 B H,

RESET_ANALOG X% RESET_LOGIC EH), TJINFE PCB EIBMENIZHBEE (TERLBREELE)  BIIREIRMEAX
LI AR B L

MERNEFT OMAEHEEEMNEE 18V SHELE, HERS,

/.
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TSKEW_BG
POWERDOWN
GPIO<0>
GPIO<1>
GPIO<2>
GPIO<3>
GPIO<4>

SDI

SCLK

SPI_CSH

RESET_ANALOG

RESET_LOGIC
CAE2X00

FPGA

8.3.8

#HF 10 HHER (1.8VBF) FD<0>, FD<1>, SDO
CAE2X00 —#F 3 M EF 0 I EM. SMEMNNREINEIESER6-1.

A 8-10 Fror, 3 MNMEF 10 B EHNBIT oL A9 0 BB E PHIEE E FPGA A9 1.8V BB 10 B,
R FPGA B9 10 EHAZ 1.8V BB, NIFE BT IMEREE i #uss F i #e pl 1.8V BB3EAY 10,
AMEFANEFE O mEEMTIUES ., EREEEEMSFEESHA.

FD<0>

FD<1>

SDO

CAE2X00

8.3.9

0 ohm

0 ohm

0 ohm

A\ 4

FPGA

E8-10. HF I0 W EM (1.8v ) HETFER

JESD204B SerDes SiEin R

SERDOUTO P/ SERDOUTO N . SERDOUT1 P/SERDOUTI N . SERDOUTZ P/ SERDOUTZ N
SERDOUT3 P/ SERDOUT3 N . SERDOUT4 P/ SERDOUT4 N . SERDOUT5 P/ SERDOUT5 N
SERDOUT6 P/ SERDOUTE N . SERDOUT7 P/ SERDOUT7 N . SERDOUT8E P/ SERDOUTE N
SERDOUTY P/ SERDOUT9 N . SERDOUT10 P/ SERDOUTIO N . SERDOUT11 P/ SERDOUT11I N
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HFHEEAR CRYI) BERAS  www.caelustech.com



http://www.caelustech.com/

caelus®
CAE2200 / | CAE2400 ——

SERDOUTI12 P/ SERDOUT1Z2 N, SERDOUT13 P/SERDOUTI3 N, SERDOUT14 P/ SERDOUT14 N
SERDOUT15 P/ SERDOUT15 N

CAE2X00 —3tF 16 lane JESD204B SerDes =% H & H.

WA 8-11 frrr, BANEMIAI 0.1uF [RER AR RBEIEEE FPCGA 1) RX S RINA =R

PCB I 16 lane SerDes =45 ™A& IR I8 & 50 BKiE / =4 100 R aFRInIEE] . 7B 16 lane Z BB MEFKAIE,
SerDes fy lane 5 lane Z [BFHRILE NMET-33dB B [ B .

AR SerDes (5 S MELRFE, PCBIRMBEEXASIH/SEMA, 5120 Rogers A RO4350B B EFATHI M6 %

SERDOUTO_P 0.1uF
SERDOUTO_N ST
SERDOUT1_P Q.1uF
SERDOUT1_N ——
[ ) [ )
FPGA
[ ) [ )
RX
[ ) .
Transceivers
SERDOUT14_P Q.1uF
SERDOUT14_N T
SERDOUT15_P Q.1uF
SERDOUT15_N ST
CAE2X00

A 8-11. JESD204B SerDes miEH EREET~EE
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8.4 FRERSER

CAE2200 / / CAE2400 (X T4:i%R CAE2X00) B 12 4H 1.8V EEjE, 340 0.95V HjE, 2 4H-1V E#HE,

[ 8-12 F CAE2X00 BEHBEZEN BEENARTEE.

E i 12V BRIERHEEE 3 ) DCDC, HiEiT 4 /> LDO =4 11 BRER4ZE| CAE2X00,

Hrh CAE2X00 A& B % 6 B R BB AE B %> 4 548 (AVDD18_BUF. AVDD18 ADC. AVDD18_REF. AVDD18_BIAS.
AVDD18 CK) . 5 ZAMRINEJEREMA) LDO &4, Fi@id#Ek (Ferrite Bead) AEBE B IEKSE (Feed through
filter) 438 5 LHHE,

DVDD18 51vDD18 T [ Fi—/NLDO, ERFEBITHIL (Ferrite Bead) HERIBHEAIEERE (Feed through filter)
N EXHIREIE.,
F#%Ek (Ferrite Bead) sHEIRB

DVDDO09. DIVDD. JVDDO09 T [ H—1 LDO, ERFEE B AR (Feed

through filter) 9 BiX=E&KEH R,

BVNNO08<0>5 BVNNO08<1>FE 7 PCB LiE#EZE|—i, FHE—HEAEREE., »HHETHRSEMEAEREI

BAZE, Mt

ThEER

Hﬂilﬂl

PCB £ CAE2200 SHEHEHEEMNERAN AMETEAHHEEFE (ZEBEIESREFERERE)  F
HREBRELS LB/, BAWEREFLE A TR,

B FEEERIE 1.8V BESF 0.95V BE FEH ., 1R 0.95V BB FH, TRSEEFT 10 EHEIER., REE
ZHILRF 095V BHE FHEZE 1.8V BIESE LBEMNER, 5 10 HEMERRETESECSH BRI HHRIR,

AGND. DGND. JGND =MhZEE 7 PCB F45iEfE—

12V []- 18V(0.8A) fAypD18 BUF<0>/<1>
Tl o L [, TS i
current 3A) (' max. output D 1'8V ( O'ZA ) AVDD18_REF <0>/<1> AGND
current 2A) D 1.8V ( 0'5A ) AVDD18_BIAS <0>/<1>
D : : AVDD18_CK <0>/<1>
5 1V ‘ LDO 2 1.8V (0.5A) DVDD18
v (cr:frznciuip;u; g 1.8V (0.5A) »| )vDD18 DGND
DCDC 2 0.95V (2A) DVDDO9
> (' max. output 1.25V > LDO 3 0.95V (1A)
current 3A) ( max. output U ) DIVDD
current 3A) g 0.95V (1A) .| 'voDpo9 JGND
Negative power Negative power
supply _ supply -
DCDC 2V > LDO 1V (0.8A) BVNNOS <0>/<1>
( max. output
e et CALZX00
A 8-12. CAE2X00 #F B FiEErEE
(GE&: B9 DCDC 2| LDO Wit B EENXAS%E, EABEKERRESLFRERAN DCOC S#4MUK LDO SR E)
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[ 8-13 2 CAE2X00 BRI N & HEEN AR ~RAE.

B LDO1 BT Rk £ RS 1.8V B8, Hrh AVDD18 BUF. AVDD18 ADC. AVDD18 REF. AVDD18 BIAS
—P% 1.8V BB, AVDD18 CK NMEYhFH—Eg 1.8V BE,

LDO3 BT #Ek > ™R 0.95V B8, H& DIVDD 5 JVvDDO09 [ 1 & 0.95V #H iR,

PCB L CAE2200 ‘& H EMEHBFENERNANMETEPHESE ZBEFEXFRRERE)  FRTEEERE,

WRBIFEELTEBRE /)N, RANBIFEFEBEBTEGH.
12V [J-18V(2A) AVDD18_BUF<0>/<1>
| DCDC1 2.1V AVDD18_ADC <0>/<1>
i ( max. output ” LDO 1
current 3A) (' max. output AVDD18_REF <0>/<1> AGND
current 2A) 18V (05A AVDD18_BIAS <0>/<1>
{— (0.5A) AVDD18_CK <0>/<1>
1.8V (0.5A
2.1V . LDO 2 ( ) DvDD18
v (max. output 1.8V (0.5A)
curr);ntulAu) _El ( ) >|/vDD18 DGND
0.95V (2A)
R DCDC 2 125V [ 1503 [] DVDD09
> ( max. output > 0.95V ( 2A ) DJVDD
current 3A) ( max. output U
current 3A) JVDDO09 JGND I
Negative power Negative power .
supply _ supply - -
g DCDC 2V > LDO V(0.8A)  fgynnos <0>/<1>
( max. output (max. output
current 1A ) current 0.5A) CAEZXOO

& 8-13. CAE2X00 #FEAH HIFEE~EE

8.5 HFiERBEMEIRE

CAE2200 / / CAE2400 (IATSt#R CAE2X00) HLHEBRTE PCB L HERITAME IR B A PUB N JFIR zh X
ADC M 8ERIEZNE

A 8-14 2 CAE2X00 HEEMIEKERAMIEMEBENSE R~ EE., EHEIA PCB XAMEETZ, BEEERHE
R~ 0201, B ERE AT I E 7 PCB &HE CAE2X00 HIEREMS GND BRI E.

ZIEH2E, B NC EH5 DIVDD BRI ERES, XFTr-Y NC EHAESRESRER EXFEF, PCBE
i) Nc BT ASEFRE GND B, iZAE T MM E— 0201 HERRKER. ¥ NC EREH s EAEAEE NC B
5 DIVDD 8RS HEF I 88 S & ADC S ik T1E.

Bt AVDD18 MH AN E N PCB FEINTIENE RERL ., LrRMEHNEAHET MIREEENEREMNRBLIER
BE, MREBMNEAESLSBRIE LERNIE, NRENEAFTERTRERENINE, REBEEZRER—LIHEE/L
MEBRER EHMBBRR.

DVDDA18 [ % JVDD18 RN A i ADC it Mg in—2 \ AN B A AL,

EERZWEA— WF EBEA 0.1uF NAE. MUERDBIFENRIS RS,
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1 2 3 4 5 6 7 8 9 10 11 12 13 14

A AGND RBIAS<0> faGNDf AGND ANP1  ANN_1  AGND JAGNDJ #vDDo9 DGN; S$1Rf_g SE:“E% A
B| asno acno PYRNOR aenD  acND  AcNp acno [PI°) d@vooos | Do ﬁﬁ;‘; 355‘;% SE?{% Sﬂ‘z‘; B
o| o (oo i) R B B @8 & (= 00 |-
p| &t oo for 2 oo fon s oo Lo oo 0 gm0 | b
E | svsree O Biase ‘[55’208: aong]  feno ek (TR fvooos | pene orin omon | E
F AGND  [AGND ’Q’EDFD: D%D::; acNDl  faGND %%Dj AGND  HVDDO09 | DGNO SUET';?F? SUET'EE_’S F
G m‘g)—( hGND D%ng; acNdl  faGND %[(’:Dj AGND  HVDD09 | DGNE %ETF;?S %ET'Z?S G
IS I ST 2 |
J| reno heno REPHE P aong koo ATPME (peno (TSKEW gpiocss Gpio<ss seRoo o0 |

22RDO  SERDO L
UT4 P UT5_P

AINN_ AVDD1 AVDD1 ‘
L CcK AGND AGND ADC < AGND AGND ADC < SYNCB DGND .

BVNNGB | VDD18  / /DD18 . VDD18 ) VDD18 = BVNNO8
M AGND lAGND P e ) \ e ) | e ) \ i s sDI ‘ GPI0<0>

SERDO  SERDO M
LT2N  UT3N

.\
\
AINP_ AVDD1 DD18_ AVDD1 2-RDO SERDO
K oK AGND  giag< DC <15 AGND AGND  \nc GPIO<2> (.' GPIO<1> . AN UTSN K
N
.\

&
VNNO! /NN SERDO SREDO lcRDO SERDO
N AGND  AGND 1o AGND AGND  AGND  AGND o DGND || SCLK  yo'r UToN  UTop  UTap N
POWER SERDO  SERDO
PI_CSH
P AGND RBIAS<1> JAGNDff AGND AINP.2 AINN_2 AGND JAGNDJ “Joun® [SPLCS UM.P UTLN P

1 2 3 4 5 6 7 8 9 10 1" 12 13 14
Not to scale

Top View

AVDD18_ADC AVDD18_BUF AVDD18_BIAS
02010 % 02010 % 020180 %%

AVDD18_REF

02018 %

AVDD18_CK DVDD18 DVDDO09 DJVDD
02018 % 02018 % 02018 % 0201 %

BVNNO8 JVDD18 JVDDO09
02018 % 0201E1 % 02018 %

A 8-14. CAE2X00 #ERHEFEREBEANES E ~ERE
GCEE: AT NCEHARDTRE, TEMEEZERLEASFLESHA. )
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0

9 F1F=515E8 (Memory Map)
9.1 SPIi=HIETF=Ri508

% 9-1. SPI B4 F 1FRBFIR

No. Register Name Register Address | Default Value
1 | Timing Skew 12| Z 755 0x005 32°h0042_9648
2 Output Mode = #1 % 173% 0x006 32’h4000_7958
3 | Aperture Delay 7788 0x089
4 FD dwell Z1Fz% Ox15F 32’h0000_0000
5 FS Range =& 728 0x15D 32’h0000_9B9B
6 Fast Threshold Detection & Z&% 0x15E 32’h0000_0000
7 | Analog input channel Z17a% 0x002 32'h8003_8FFF
8 DDC PST #z%1%5 788 0x1C 32’h0010_0000
9 DDC NCO #=ii| % #788 0x07 32’h0301_0000
10 | DDC PHASE #Z#|% 7785
11 | DDC FTW #7782
12 DDC f= %788 0x001 32’h8000_4000
13 JESD204B MAC ZFz3 0x200-0x27F
14 JESD204B PMA PHY Z#F73% 0x280-0x2FF
Timing Skew I=#IZ57788 (3bik 9h05 32" h0042 9648)
Bits Name Default Descriptions
Background timing skew always do
31 bg_always 1’b0 1: enable
0 : disable
FPGA background timing skew enable
30 bg_fpga 1’b0 1: enable
0 : disable
Tskew_bg_pin is enable to control background timing skew
29 tskew_hd_en 1’b0 1:enable
0 : disable
Ultra_fine ok range :
00:1
28:27 Uf_range 2’h00 01:2
10:3
1:4
Background timing skew power down timing set
000 : 50ms
001 : 100ms
010 : 200ms
26:24 bgpd_mode 3’h000 011 : 300ms
100 : 700ms
101 : 1500ms
110 : 3100ms
111 : 6300ms
Ultra_fine_detect window function(check ultra fine cap margin of stable) enable
23 Ufwin_en 1’b0 1: enable
0 : disable
Timing skew matrix reuslt/N
000: 1
. ) 001 : div2
22:20 tsrx_th 3'b100 010 - diva
011 : div8
100 : div16
) ) 1 : Timing skew input FIR enable
19 tsfir_en 100 0 : disable (default)
) 1 : dual channel mode
18 Dual_mode 100 0 : single channel mode(default)
Force finecap msb result=1
17 fg_mode_spi 1'b1 1: enable
0 : disable
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Timing Skew $=HIZ5F8S (3Bik Oh05 32" h0042_9648) (4%)

Bits

Name

Default

Descriptions

16

sel_otp_data

1’b0

1 : Timing skew mode1/2 start from efuse value
0 : Timing skew mode1/2 start from current value

15:14

bg_thres

2’b10

Background timing skew result overflow threshold

00:
01:
10:
01:

Lower threshold upper threshold
0 63
4 59
8 55
16 47

13:12

bg_mode

2'b01

background timing skew mode

00:
01:

10 :

1"

: Reset all 6b fine and 6b ultra-fine codes mode, looping 7b coarse code. If 7b coarse

Used in factory test mode or Reset all 7b coarse, 6b fine and 6b ultra-fine codes mode
Used in user mode (most often case): Keep the current 6b coarse and 6b fine codes,
while loop [+1,0, -1] LSB on 6b ultrafine. This cases is looping programmable
[8,16,32,64,128,256,512,1024] times, if it is still out of range or divergence, it goes to
“10” mode

Keep the current 6b coarse and 6b fine codes, reset all 6b ultra-fine code, first loop
[+1,0, -1] LSB on 6b fine delay code and then loop [+1,0,-1] LSB on 6b ultra-fine delay
code. If 6b fine after looping, it is out of range or divergence. It goes to “11” mode.
Otherwise, if 6b fine is within pre-set range, only ultra-fine 6b codes are out of range.
It goes to “01” mode. If both 6b fine codes and 6b ultra-fine codes are within pre-set
range, it terminates the calibration.

codes are within pre-set range, it goes to loop 6b fine and then 6b ultra-fine. If 7b coarse
codes are out of range, it goes to “00” mode.

tskew_mode

4’b0110

Timing skew discard/average samples setting
0000 : discard/average number 2417
0001 : discard/average number 218
0010 : discard/average number 2419
0011 : discard/average number 2720
0100 : discard/average number 221
0101 : discard/average number 2422
0110 : discard/average number 2423
0111
1000 : discard/average number 2425
1001 : discard/average number 2426
1010 : discard/average number 2727
1011 : discard/average number 2428
1100 : discard/average number 2429
1101 : discard/average number 2430
1110 : discard/average number 2731
1111 : discard/average number 2432

: discard/average number 2424

inv_ts_mode

1’b0

Timing skew sgn result inverse
1: enable
0 : disable

6:4

bg_ts _mode

3'b100

Background timing skew loop number

000 : 32loop
001 : 64loop
101 : 128loop
110 : 256loop
111 : 512loop

3:2

bg_repeat

2’b10

Decision loop number for majority result:
Identical Trials ~ Success Threshold

00: 1 1

01: 4 3

10: 8 6

11: 16 12

tskew_bg

1’b0

Background timing skew enable
1: enable
0 : disable

RVD

Output Mode

=HISFes (Bl 9h06 32" h4000_7958)

Bits

Name

Default

Descriptions

31:8

RVD

p2SnOf

1'b1

1 : output 2's code
0 : output offset code

6:0

RVD
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Aperture Delay 257788 (b 9h89 )
Bits Name Default Descriptions
31:23 aper_delay[8:0] 9'd0 Noiseless aperture delay ( tAD) adjustment, average Sps/step
22:0 RVD
FD dwell 57788 (it 9h15F 32’h0000_0000)
Bits Name Default Descriptions
Sar4B dwell time counter target. The fast detect goes low if the analog input is below the
31:16 Fd_dwell_4B 16’h0 fast detect lower threshold value for greater than this 16bits programmable data clock ( fs/16
or dual mode fs/8 ) counter.
Sar12b dwell time counter target. The fast detect goes low if the analog input is below the
15:0 Fd_dwell 16’h0 fast detect lower threshold value for greater than this 16bits programmable data clock
( fs/16 or dual mode fs/8) counter.
FS Range #&4I257728 (itbit 9h15D 32°h0000_9B9B)
Bits Name Default Descriptions
31:16 RVD
. , AINP_2/AINN_2 full scale voltage adjust : 2mv/step, from 0.5V-1V
15:8 Fs_range_B 8'hoB Fs_range_B = Fs_range_A if single channel mode.
7:0 Fs_range_A 8'hoB AINP_1/AINN_1 full scale voltage adjust : 2mv/step, from 0.5V-1V
Fast Threshold Detection 25788 (bt 9h15E 32°’h0000 _0000)
Bits Name Default Descriptions
31 RVD
Sar4B upper threshold. 4-bit value for the fast detect upper threshold. The fast detect goes
high if the analog input(offset code high 4B) is above or equal with the upper threshold value
for one data clock (fs/16 or dual mode fs/8) cycle.
Fd4b_up sar4B offset code
000 1111
. , 001 1110
30:28 Fd4b_up 3'h0 010 1101
011 1100
100 1011
101 1010
110 1001
111 1000
12B upper threshold. 11-bit value for the fast detect upper threshold. The fast detect goes
26:16 Fd_up 11’h0 high if the analog input(2s complement code abs value) is above the upper threshold value
for one data clock (fs/16 or dual mode fs/8) cycle.
Sar4B lower threshold unsigned number. 4-bit value for the fast detect lower threshold. The
15:13 Fd4b lo 3’h0 fast detect goes low if the analog input(offset code high 4B) is below the lower threshold
value for FD_dwell_4B time.
) 1: sar4B mode
12 P4Bn12 b0 0 : 12b output data mode
Fast threshold detection enable
11 fden 1'b0 1:enable
0 : disable
Sar12B mode lower threshold unsigned number. 11-bit value for the fast detect lower
10:0 Fd_low 11’h0 threshold. The fast detect goes low if the analog input(2s complement code abs value) is
below the lower threshold value for FD_dwell time.
Analog input channel 257788 (itilt 9h02 32’h8003_8FFF)
Bits Name Default Descriptions
31:21 RVD
analog buffer input setting for single channel mode
20 SEL BUF_CH 1’b0 1:Q_channel (AINP_2 /AINN_2)
0 :1_channel (AINP_1/AINN_1)
19:0 RVD
DDC PST i=4I257788 (st 9h1C  32°h0010_0000)
Bits Name Default Descriptions
31:0 PST 32’h0010_0000 profile timer number
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DDC NCO #=iHI257788  (3biik 9h07 32'h0301_0000)
Bits Name Default Descriptions
31:27 RVD
Register setting description SYSREF_x edge used to synchronize the PAWs
sync_en 100 : all subsequent edges for SYSREF_x signal reset all the PAWSs in the chip
26:24 SVne _neX,t 3'b011 110 : the next valid edge of SYSREF_x signal reset all the PAWs in the chip
’ ty _t ’ 001 : all edges of SYSREF_x signal after TRIGGER signal reset all the PAWSs in the chip
rng_rst_en 011 : the next valid edge of SYSREF_x signal after TRIGGER signal reset all the PAWSs in
the chip
NCO number mode.
4'b0000 : NCO from reg
23:20 nco_nu_mode 4’h0000 | 4'b10xx: NCO from edge
4'b01xx : NCO from GPIO
4'b1100 : NCO from profile select timer
19:18 reg_nu 2'b00 NCO number from register : choose one of 4 NCO
Implement TRIGX pin function with SPI
17 Trig_spi 1'b0 1: enable
0 : disable
) 1 : power down TRIGX pin
16 PD_TRIG b1 0 : power on and TRIGX pin control enable
. , Programable delay on SYSREF path to DDC NCO, 8-bit delay in terms of data clock ( single
15:8 Sysref_delay 8'h00 channel mode fs/16 or dual channel mode fs/8 )
. : , Programable delay on TRIGX path to DDC NCO, 8-bit delay in terms of data clock ( single
70 Trig_delay 8'h00 channel mode fs/16 or dual channel mode fs/8 )

(GEE: nco_nu_mode = 4’61000, NCO from GPIO[0] 0->1 edge Bk £ FF nco_number,—FF455 NCO O, Bk —>kA0 1, 7% reg_nu %1
B, BEET, mEZE 0, KILFER.

nco_nu_mode = 4'b1001 NCO from GPIO[1
nco_nu_mode = 4'b1010 NCO from GPIO[2

]
]

0->1 edge BkZ1%E#F nco_number;
0->1 edge BkZ%E#F nco_number;

nco_nu_mode = 4'b1011 NCO from GPIO[3] 0->1 edge Bk % nco_number;
nco_nu_mode = 4'b0100,i&3d GPIO[0]3&$2 ] nco_number 5 0 EEF A 1;
nco_nu_mode = 4'b0101,i@3d GPIO[1:0]3&#2# nco_number 4 0 &N 1.2,3;

nco_nu_mode = 4’61100, NCO from PST 11#1a8i%%% nco_number,—FF 444 NCO 0, Eing

%, BEZE 0, WRILHEIH. )

DDC PHASE #&=#Z51%88:: only 4 NCO support if single channel mode, set phasO—phase3. in dual channel mode,
phase4--phase? for the second analog input channel

—Xh1, hnEreg_nu EERE, BB

Bits Name Default Descriptions
47:0 {reg168[15:0] ,reg160[31:0]} | 48'd32056872347602 | Phase0: 41 degree (41/360) * 2448
47:0 {reg168[31:16],reg161[31:0]} | 48'd32056872347602 | Phase1: 41 degree (41/360) * 2"48
47:0 {reg169[15:0] ,reg162[31:0]} | 48'd32056872347602 | Phase2:41 degree (41/360) * 2/48
47:0 {reg169[31:16],reg163[31:0]} | 48'd32056872347602 | Phase3:41 degree (41/360) * 2"48
47:0 {reg16a[15:0] ,reg164[31:0]} | 48'd30493122476988 | Phase4:39 degree (39/360) * 2748
47:0 {reg16a[31:16],reg165[31:0]} | 48'd30493122476988 | Phase5:39 degree (39/360) * 2748
47:0 {reg16b[15:0] ,reg166[31:0]} | 48'd30493122476988 | Phase6:39 degree (39/360) * 2748
47:0 {reg16b[31:16],reg167[31:0]} | 48'd30493122476988 | Phase7:39 degree (39/360) * 2"48

DDC FTW 2257788 only 4 NCO support if single channel mode, set FTWO0--FTW3. in dual channel mode, FTW4--
FTW?7 for the second analog input channel

Bits Name Default Descriptions
47:0 {reg150[15:0] ,reg16C[31:0]} 48'd136339441844233 | FTWO:
47:0 {reg150[31:16],reg16D[31:0]} 48'd32985348833280 FTW1:
47:0 {reg151[15:0] ,reg16E[31:0]} 48'd65970697666560 FTW2:
47:0 {reg151[31:16],reg16F[31:01} 48'd136339441844233 | FTW3:
47:0 {reg156[15:0] ,reg152[31:0]} 48'd136339441844233 | FTW4:
47:0 {reg156[31:16],reg153[31:0]} 48'd32985348833280 FTWS5:
47:0 {reg157[15:0] ,reg154[31:0]} 48'd67114189759447 FTW6:
47:0 {reg157[31:16],reg155[31:0]} 48'd136339441844233 | FTWT:
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CAE2200 / | CAE2400

DDC #54257788 (it 9h01 32'h8000_4000)
Bits Name Default Descriptions

31 ddc_soft_rstb 1'b1 Write O will reset ddc module

Timing skew Ultra_fine cap steady window value.
18

30:28 Uf_window 3'h0

1512

: 1024

dc_en programmable delay time.
: Ous

: 100us

: 300us

: 450us

: 600us

: 800us

:1ms

1 1.5ms

: Background timing skew mode0 start from middle value1000_0000
: current value

27:25 Adcen_dt 3’h0

O=_2NoOoOOPWN-_OPINOOAPRAWN-=0

24 Mid_tskew 1'b0
23:18 RVD

1/4 Fs IF mode

17 Ddc_fs4 1'b0 1: enable

0 : disable

NCO Zero IF , no need NCO and mixer
16 ddc_zif 1’b0 1: enable

0 : disable

DDC MA average number.

0:2M4,

1:2M5
2:2M6
3:2M7
4:2M8
5:2M9
6
7
1
0

15:13 ddc_mac_mode 3'b100

12720
12021
: DDC result MA from SPI;
: from MA module
The input sampls are forces to positive full scale and the NCO is enabled. This test mode
allows the NCOs to directly drive the decimation filters
1 : DDC gain 6dB
0 : DDC gain 0dB
DDC Complex to real enable
9 ddc_c2r_en 1’b0 1:enable
0 : disable
DDC Hb1 FIR enable
8 hb1_en 1’b0 1:enable
0 : disable
DDC Tb2 FIR enable
7 tb2_en 1’b0 1:enable
0 : disable
DDC Hb2 FIR enable
6 hb2_en 1’b0 1:enable
0 : disable
DDC Hb3 FIR enable
5 hb3_en 1’b0 1:enable
0 : disable
DDC Hb4 FIR enable
4 hb4_en 1’b0 1:enable
0 : disable
DDC Hb5 FIR enable
3 hb5_en 1’b0 1:enable
0 : disable
DDC Hb6 FIR enable
2 hb6_en 1’b0 1:enable
0 : disable
DDC Hb7 FIR enable
1 hb7_en 1’b0 1: enable
0 : disable
DDC enable
0 ddcen 1’b0 1:enable
0 : disable

12 ddc_debug_mode 1'b0

1" ddc_test_mode 1’b0

10 ddc_gain_6db 1'b0

HHEEA CGRUI) BREAS  www.caelustech.com 41/82



http://www.caelustech.com/

caelus®

Z0nnnnnnnnnnnnnnnnnnnnn CAE2200 / /CAE2400
JESD204B MAC 1725 (Hbilk 7h200-27F)
Addr_ . . . e
example Name Bits Bit Name Settings Description Reset Access
0x200 ) 1 [31:24] version_1 version number 1 0x20 R
X version
- [23:0] Reserved Reserved 0x0 R
0x201 ion 2 [31:24] version_2 version number 2 0x23 R
X version
- [23:0] Reserved Reserved 0x0 R
0x202 on 3 [31:24] version_3 version number 3 0x05 R
X version
- [23:0] Reserved Reserved 0x0 R
0x203 on 4 [31:24] version_4 version number 4 0x31 R
X version
- [23:0] Reserved Reserved 0x0 R
0x204 tost [31:24] test_reg reg for r/w test. 0x0 R/W
X es
[23:0] Reserved Reserved 0x0 R
204B IP power down
control bit
31 PMA_pwrdn 0x0 R/W
0x205 global_ctrl [31] -P 0 | normal work
1 | power down
[30:0] Reserved Reserved. 0x0 R
[31:27] Reserved Reserved. 0x0 R
0 | Disabled.
26:25] | SYSRETE 1| Continuous. 0x0 RIW
10 | One-shot.
JESD204B
synchronization mode.
The SYSREF signal
resets all internal clock
dividers. Use this mode
when synchronizing
0 | multiple chips as
specified in the
JESD204B standard. If
the phase of any of the
dividers must change,
0x210 Sync mode the JESD204B link goes
Synchronization down.
[24] mode Timestamp mode. The 0x0 R/W
SYSREF signal does not
reset internal clock
dividers. In this mode,
the JESD204B link and
the signal monitor are
1 not affected by the
SYSREF signal. The
SYSREF signal
timestamps a sample as
it passes through the
ADC and is used as a
control bit in the
JESD204B output word.
[23:0] Reserved Reserved 0x0 R
sync error cnt .
0x211 sync error report [31] clear 0 | 1: clear error cnt 0x0 R/W
[30:24] sync error cnt 0 | error cnt 0x0 R
[31:24] User Pattern 1 U.sel_* Test Pattern 1 least 0x0 R/W
0x212 | User Pattern 1 LSB [7:0] significant byte.
[23:0] Reserved Reserved 0x0 R
User Pattern 1 User Test Pattern 1 least
31:24 T 0x0 R/W
0x213 | User Pattern 1 MSB R () significant byte.
[23:0] Reserved Reserved 0x0 R
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Addr . . . L
= Name Bits Bit Name Settings Description Reset Access
example
User Pattern 2 User Test Pattern 2
[31:24] . o 0x0 R/W
0x214 User Pattern 2 LSB [7:0] least significant byte.
[23:0] Reserved Reserved 0x0 R
. User Pattern 2 User Test Pattern 2
0x215 User Pattern 2 [31:24] [15:8] least significant byte. 0x0 RIW
MSB
S [23:0] Reserved Reserved 0x0 R
User Pattern 3 User Test Pattern 3
[31:24] . S . 0x0 R/W
0x216 User Pattern 3 LSB [7:0] least significant bits.
[23:0] Reserved Reserved 0x0 R
. User Pattern 3 User Test Pattern 3
0x217 User Pattern 3 [31:24] [15:8] least significant bits. 0x0 RIW
MSB
[23:0] Reserved Reserved 0x0 R
User Pattern 4 User Test Pattern 4
[31:24] . o . 0x0 R/W
0x218 User Pattern 4 LSB [7:0] least significant bits.
[23:0] Reserved Reserved 0x0 R
. User Pattern 4 User Test Pattern 4
0x219 User Pattern 4 [31:24] [15:8] least significant bits. 0x0 RW
MSB
[23:0] Reserved Reserved 0x0 R
[31:31] Reserved Reserved. 0x0 R/W
0 | Tie low (1'b0).
1 | control bit0
[29:28] C_onverter (?ontrol 0x0 RIW
Bit 2 selection 10 | SYSREF
11 | Tie high(1'b1).
0 | Tie low (1'b0).
1 | control bit0
0x21A 8utp;uthode [27:26] gpqvertler control 0x0 R/W
ontro it 1 selection 10 | SYSREF
11 | Tie high(1'b1).
0 | Tie low (1'b0).
1 | control bit0
[25:24] C_onverter c_ontrol 0x0 RIW
Bit O selection 10 | SYSREF
11 | Tie high(1'b1).
[23:0] Reserved Reserved 0x0 R
0000 | 13.5~17G
0001 | 8.5~13.5G
0010 | 6.75~8.5G
0x21B | PLL control [31:28] ;’fg'ﬁggﬁg lane 0011 | 4.25~6.75G 0x0 RIW
0100 | 3.375~4.25G
0101 | 2.125~3.375G
0110 | 1.6875~2.125G
0000 | 1 adc
[27:24] ADC_num 0001 | 2 adc 0x0 R/W
0010 | 4 adc
[23:0] Reserved Reserved 0x0 R
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Addr_ . . . _
example Name Bits Bit Name Settings Description Reset | Access
0 | no action
[31] clear_loss_lock 1 | clear bit[25] 0x0 R/W
[30:26] Reserved 0 | Reserved. 0x0 R
Loss of lock sticky bit.
[25] PLL loss of lock 1 Indicate a loss of chk has 0x0 R
0x21C PLL status occurred at some time.
Cleared by setting bit[31].
0 | Not locked.
[24] PLL lock status 1 | Locked. 0x0 R
[23:0] Reserved Reserved 0x0 R
[31:27] Reserved Reserved. 0x0 R
[26] sysref_sync_done received sysref signal 0x0 R
JESD204B ;
25 link_read ma fsm reset done 0x0 R
021D | [ink status [23] eready P X
[24] tx_ready glk_char&clk_samp reset 0x0 R
one.
[23:0] Reserved Reserved 0x0 R
[31:28] Reserved 0000 | Reserved.
0x21E pdiv/debug_ctrl [27:24] debug_sel debug pin select control 0x0 R/W
[23:0] Reserved Reserved 0x0 R
[31] Reserved 0 | Reserved.
0000000 | Decimation ratio = 1.
0000001 | Decimation ratio = 2.
Ox21F DCM [30:24] DCM 0000010 | Decimation ratio = 3.
1111110 | Decimation ratio = 127.
1111111 | Decimation ratio = 128.
[23:0] Reserved Reserved 0x0 R
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Addr_
example

Name

Bits

Bit Name

Settings

Description

Reset

Access

0x220

JESD204B
Link Control

1

[31]

Standby mode

Standby mode forces zeros for
all converter samples.
Standby mode forces code
group synchronization (K28.5
characters).

0x0

R/W

[30]

Tail bit(t) PN

- O

Disable.
Enable.

0x0

R/W

[29]

Syncb_error_disable

Subclass 1 or Subclass 2
receiver devices shall indicate
the detection of such an error
by activating

the SYNC~ signal for exactly 2
frame periods.

Disable.

0x0

R/W

(28]

Lane
synchronization

- O

Disable FACI uses /K28.7/.
Enable FACI uses /K28.3/ and
/K28.7/.

0x1

R/W

[27:26]

ILAS sequence
mode

00

01

11

Initial lane alignment sequence
disabled (JESD204B Section
5.3.3.5).

Initial lane alignment sequence
enabled (JESD204B Section
5.3.3.5).

Initial lane alignment sequence
always on test mode.
JESD204B data link layer test
mode where repeated lane
alignment sequence (as
specified in JESD204B Section
5.3.3.8.2) sent on all lanes.

0x1

R/W

[25]

FACI

Frame alignment character
insertion enabled (JESD204B
Section 5.3.3.4).

Frame alignment character
insertion disabled. For debug
only (JESD204B Section
5.3.3.4).

0x0

R/W

[24]

Link control

JESD204B serial transmit link
enabled. Transmission of the
/K28.5/ characters for code
group synchronization is
controlled by the SYNC~
signal.

JESD204B serial transmit link
powered down (held in reset
and clock gated).

0x0

RW

[23:0]

Reserved

Reserved

0x0
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Addr_ . . . _
example Name Bits Bit Name | Settings Description Reset | Access
0 | Normal mode.
[31:30) | SYNCINB# 10 | Ignore SYNCINBX (force CGS). ox0 | RW
pin control 11 | lgnore SYNCINBz (force ILAS/user
data).
0 | SYNCINBz pin not inverted.
o) | SYNCINB: P 0x0 | RW
pin invert 1 | SYNCINB# pin inverted.
0 | JESD204B test samples disabled.
Long JESD204B test samples enabled; long
[28] transport 1 | transport layer test sample sequence (as 0x0 R/W
layer test specified in JESD204B Section 5.1.6.3)
sent on all link lanes.
0 | JESD204B test samples disabled.
JESD204B Short JESD204B test samples enabled; long
0x221 Link Control [27] transport 1 | transport layer test sample sequence (as 0x0 R/W
X 2'” ontro layer test specified in JESD204B Section 5.1.6.2)
sent on all link lanes.
. . 0 | 8-bit/10-bit enabled.
8-bit/10-bit
[26] bypass 4 | 8-bit/10-bit bypassed (most significant2 | OX0 | RMW
bits are 0).
. . 0 | Normal.
8-bit/10-bit )
(25] bit invert 4 | Inverta,b,c.d, e f g h, I andj 0x0 RIW
symbols.
link 0 Normal mode
[24] standb 1 Link standby mode, clock is on, but only 0x0 R/W
y transimit K28.5 code.
[23:0] Reserved Reserved 0x0 R
0 Checksum is the sum of all 8-bit registers
in the link configuration table.
Check 1 | Checksum is the sum of all individual link
[31:30] mo‘;‘; sum configuration fields (LSB aligned). 0x1 RIW
10 Checksum is disabled (set to zero). For
test purposes only.
11 | Unused.
0 | N'sample input.
Test . . .
[29:28] injection 1 10-p|t data at 8-bit/10-bit output (for PHY 0x0 RIW
; testing).
point
10 | 8-bit data at scrambler input.
0x222 iESkE():ZMtBI 0 | Normal operation (test mode disabled).
X 3|n ontro 1 | Alternating checkerboard.
10 | 1/0 word toggle.
11 31-bit pseudorandom number (PN)
sequence: x31 + x28 + 1.
JESD204B 100 | 23-bit PN sequence: x23 + x18 + 1.
[27:24] | test mode 101 | 15-bit PN sequence: x15 + x14 + 1. 0x0 | RW
patterns
110 | 9-bit PN sequence: x9 + x5 + 1.
111 | 7-bit PN sequence: x7 + x6 + 1.
1000 | Ramp output.
1110 | Continuous/repeat user test.
1111 | Single user test.
[23:0] Reserved Reserved 0x0 R
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T Name Bits Bit Name | Settings Description Reset | Access
example
0 Transmit ILAS on first LMFC after
SYNCINB= deasserted.
y Transmit ILAS on second LMFC after
SYNCINB#+ deasserted.
10 Transmit ILAS on third LMFC after
SYNCINB#+ deasserted.
11 Transmit ILAS on fourth LMFC after
SYNCINB#+ deasserted.
100 Transmit ILAS on fifth LMFC after
SYNCINB* deasserted.
101 Transmit ILAS on sixth LMFC after
SYNCINB#+ deasserted.
110 Transmit ILAS on seventh LMFC after
SYNCINB#+ deasserted.
111 Transmit ILAS on eighth LMFC after
_ SYNCINB+ deasserted.
[31:28] | ILAS delay 1000 | Transmit ILAS on ninth LMFC after 00 | RW
SYNCINB#+ deasserted.
1001 Transmit ILAS on tenth LMFC after
SYNCINB#+ deasserted.
1010 Transmit ILAS on eleventh LMFC after
JESD204B SYNCINB+ deasserted.
. Transmit ILAS on twelfth LMFC after
0x223 Link Control
X 4| 1011 SYNCINB#+ deasserted.
1100 Transmit ILAS on thirteenth LMFC after
SYNCINB+* deasserted.
1101 Transmit ILAS on fourteenth LMFC after
SYNCINB+ deasserted.
1110 Transmit ILAS on fifteenth LMFC after
SYNCINB+ deasserted.
1111 Transmit ILAS on sixteenth LMFC after
SYNCINB#+ deasserted.
[27] Reserved Reserved. 0x0 R
0 Normal operation (link layer test mode
disabled).
1 Continuous sequence of /D21.5/
characters.
10 | Reserved.
[26:24] | inklayer 11 | Reserved. 0x0 | RW
test mode
100 | Modified RPAT test sequence.
101 | JSPAT test sequence.
110 | JTSPAT test sequence.
111 | Reserved.
[23:0] Reserved Reserved 0x0 R
[31:29] Reserved Reserved. 0x0 R
LMFC .
JESD204B phase Local multlfrqme clock (LMFC) phase
0x224 [28:24] offset value (in frame clocks). Refer to 0x0 R/W
LMFC offset offset L .
the Deterministic Latency section.
value
[23:0] Reserved Reserved 0x0 R
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T Name Bits Bit Name Settings Description Reset | Access
example
JESD204B scrambler disabled
JESD204B 0 (SCR=0).
B | scrambling (SCR) | 1 JESD204B scrambler enabled | X1 | RW
(SCR=1).
JESD204B [30:29] Reserved Reserved. 0x0 R
scrambling
0x225 and number 0 One lane per link (L = 1).
lanes (L) 1 Two lanes per link (L = 2).
configuration |  [28:24] Z'LE)SDzo"'B lanes | 44 Four lanes per link (L = 4). oxB | RW
1111 | Eight lanes per Link (L = 16).
[23:0] Reserved Reserved 0x0 R
JESD204B number of octets
per frame (F = JESD204B F
configuration + 1)
0| F=1.
1| F=2.
JESD204B JESD204B F
0x226 link number [31:24] | configuration 10 | F=3. 0x1 RW
of octets per 11| F=4.
frames (F)
101 | F=6.
111 | F=8.
1111 | F=16.
[23:0] Reserved Reserved 0x0 R
[31:29] Reserved Reserved. 0x0 R
ﬁrlfksr?uzrgﬁgr JESD204B number of frames
per multiframe (K =
0x227 of frames [28:24] igﬁ?i?:tirf JESD204B K configuration + 0x1F | RW
per 9 1). Only values where F x K is
H}l;“'frame divisible by 4 can be used.
[23:0] Reserved Reserved 0x0 R
JESD204B number of
converters per link/device (M =
JESD204B M configuration).
0 Link connected to one virtual
JESD204B M converter (M = 1).
l‘!EkSDZO‘éB [31:24] S2045 1 | Link connected to two virtual 0x0 | RW
0x228 Ink number configuratio converters (M = 2).
of converters ) .
(M) 1 Link connected to four virtual
converters (M = 4).
111 Link connected to eight virtual
converters (M = 8).
[23:0] Reserved Reserved 0x0 R
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o, Name Bits Bit Name Settings Description Reset | Access
example
0 | No control bits (CS = 0).
1 1 control bit (CS = 1), Control
Bit 2 only.
Number of control 10 | 2 control bits (CS =2), Control
[31:31] | bits (CS) per Bit 2 and Control Bit 1 only. 0x0 R/W
sample 3 control bits (CS = 3), all
1 control bits (Control Bit 2,
Control Bit 1, and Control Bit
0).
JESE204fB [23:0] Reserved Reserved 0x0 R
number o - -
control bits 110 | N = 7-bit resolution.
0x229 (CS) and 111 | N = 8-bit resolution.
ADC 1000 | N = 9-bit resolution.
resolution
(N) 1001 | N = 10-bit resolution.
1010 | N = 11-bit resolution.
[28:24] | ADC converter , _ 0xB | RMW
resolution (N) 1011 | N = 12-bit resolution.
1100 | N = 13-bit resolution.
1101 | N = 14-bit resolution.
1110 | N = 15-bit resolution.
1111 | N = 16-bit resolution.
[23:0] Reserved Reserved 0x0 R
[31:29] Subclass support 0 | Subclass 0. 0x0 R/W
1 Subclass 1.
JESD204B
0x22A SCV NP ADC ber of 111 | N'=8.
configuration | [28:24] oL humber ol - 1011 | N'=12. 0xB RIW
bits per sample(N') 1111 | N'= 16
[23:0] Reserved Reserved 0x0 R
[31:29] Reserved Reserved. 0x0 R
JESD204B Samples per Samples per converter frame
0x22B JVS [28:24] converter frame cycle (S = Register 0x0591, OxF R
configuration cycle (S) Bits[28:24] + 1).
[23:0] Reserved Reserved 0x0 R
0 | High density format disabled.
[31] HD value 1 | High density format enabled. 0x1 R
JESD204B [30:29] Reserved Reserved. 0x0 R
0x22C HD CF Control words per Number of control words per
configuration [28:24] frame clock cycle frame clock cycle per link. (CF 0x0 R
per link (CF) =0)
[23:0] Reserved Reserved 0x0 R
. JESD204B Tx DID JESD204B serial device
JESD204B [31:24] value identification (DID) number. 0x0 RIW
0x22D DID
configuration [23:0] Reserved Reserved 0x0 R
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example ame Bits Bit Name | Settings Description Reset | Access
[31:28] Reserved Reserved. 0x0 R
JESD204B JESD204B
Ox22E BID [27:24] Tx BID JESD204B serial bank identification
configuration va (BID) number (extension to DID). 0x0 RIW
lue )
[23:0] Reserved Reserved 0x0 R
JESD204B [31:29] Reserved Reserved. 0x0 R
0x230 LIDO [28:24] Lane O LID JESD204B serial lane identification
configuration value (LID) number for Lane 0. 0x0 RIW
[23:0] Reserved Reserved 0x0 R
JESD204B [31:29] Reserved Reserved. 0x0 R
0x231 LID1 [28:24] Lane 1 LID JESD204B serial lane identification
configuration value (LID) number for Lane 1. 0x1 RIW
[23:0] Reserved Reserved 0x0 R
JESD204B [31:29] Reserved Reserved. 0x0 R
0x232 LID2 [28:24] Lane 2 LID JESD204B serial lane identification
configuration value (LID) number for Lane 2. 0x2 RIW
[23:0] Reserved Reserved 0x0 R
JESD204B [31:29] Reserved Reserved. 0x0 R
0x233 LID3 [28:24] Lane 3 LID JESD204B serial lane identification
configuration value (LID) number for Lane 3. 0x3 RIW
[23:0] Reserved Reserved 0x0 R
JESD204B [31:29] Reserved Reserved. 0x0 R
0x234 LID4 [28:24] Lane 4 LID JESD204B serial lane identification
configuration value (LID) number for Lane 4. Ox4 RIW
[23:0] Reserved Reserved 0x0 R
JESD204B [31:29] Reserved Reserved. 0x0 R
0x235 LID5 [28:24] Lane 5LID JESD204B serial lane identification
configuration value (LID) number for Lane 5. 0x5 RIW
[23:0] Reserved Reserved 0x0 R
JESD204B [31:29] Reserved Reserved. 0x0 R
0x236 LID6 [28:24] Lane 6 LID JESD204B serial lane identification
configuration value (LID) number for Lane 6. 0x6 RIW
[23:0] Reserved Reserved 0x0 R
JESD204B [31:29] Reserved Reserved. 0x0 R
0x237 LID7 [28:24] Lane 7 LID JESD204B serial lane identification
configuration value (LID) number for Lane 7. O0x7 RIW
[23:0] Reserved Reserved 0x0 R
JESD204B [31:29] Reserved Reserved. 0x0 R
0x238 LID8 [28:24] Lane 8 LID JESD204B serial lane identification
configuration value (LID) number for Lane 8. 0x8 RIW
[23:0] Reserved Reserved 0x0 R
JESD204B [31:29] Reserved Reserved. 0x0 R
0x239 LID9 [28:24] Lane 9 LID JESD204B serial lane identification
configuration value (LID) number for Lane 9. 0x9 RIW
[23:0] Reserved Reserved 0x0 R
50/ 82 FHEHEAR CRI) BRAS www.caelustech.com



http://www.caelustech.com/

caelus®

CAE2200 / l CAE2400 FALLLER RN EY]
Addr_ . . . _
example Name Bits Bit Name Settings Description Reset | Access
[31:29] Reserved Reserved. 0x0 R
JESD204B - . PP
. Lane 10 LID JESD204B serial lane identification
O0x23A Ic;:)agiguration [28:24] value (LID) number for Lane 10. OxA RIW
[23:0] Reserved Reserved 0x0 R
[31:29] Reserved Reserved. 0x0 R
JESD204B - - PP—T
. Lane 11 LID JESD204B serial lane identification
0x23B I(:,tl)agi;uration [28:24] value (LID) number for Lane 11. OxB RIW
[23:0] Reserved Reserved 0x0 R
[31:29] Reserved Reserved. 0x0 R
ooac | L>D204B 28:24) | Lane 12LID JESD204B serial lane identification | o~ | mpw
configuration ) value (LID) number for Lane 12.
[23:0] Reserved Reserved 0x0 R
[31:29] Reserved Reserved. 0x0 R
0x23D EIIEDSEZOL‘B [28:24] Lane 13 LID JESD204B serial lane identification oxD R/W
configuration ) value (LID) number for Lane 13.
[23:0] Reserved Reserved 0x0 R
[31:29] Reserved Reserved. 0x0 R
JESD204B - - PP
. Lane 14 LID JESD204B serial lane identification
Ox23E I(;l)a:iguration [28:24] value (LID) number for Lane 14. OxE RIW
[23:0] Reserved Reserved 0x0 R
[31:29] Reserved Reserved. 0x0 R
AT it 28:24) | Lane 151D JESD204B serial lane identification | o = | mnw
configuration ) value (LID) number for Lane 15.
[23:0] Reserved Reserved 0x0 R
Physical Lane 1 assignment.
0 | Logical Lane 0.
1 | Logical Lane 1 (default).
SERDOUT1+ 10 | Logical Lane 2.
[31:28] lane 11 | Logical Lane 3. 0x1 R/W
assignment 100 | Logical Lane 4.
101 | Logical Lane 5.
X | Logical Lane x.
0x240 igsgi(s)gsn 1111 | Logical Lane 15.
X i
1 g Physical Lane 0 assignment.
0 | Logical Lane 0 (default).
1 | Logical Lane 1.
SERDOUTO+ 10 | Logical Lane 2.
[27:24] lane 11 | Logical Lane 3. 0x0 R/W
assignment 100 | Logical Lane 4.
101 | Logical Lane 5.
x | Logical Lane x.
1111 | Logical Lane 15.
[23:0] Reserved Reserved 0x0 R
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Reset | Access

0x241

JESD204B
Lane Assign
2

[31:28]

SERDOUT3+
lane
assignment

10
11
100
101

1111

Physical Lane 3 assignment.
Logical Lane 0.

Logical Lane 1.

Logical Lane 2.

Logical Lane 3 (default).
Logical Lane 4.

Logical Lane 5.

Logical Lane x.

Logical Lane 15.

0x3 R/W

[27:24]

SERDOUT2+
lane
assignment

10
11
100
101

1111

Physical Lane 2 assignment.
Logical Lane 0.

Logical Lane 1

Logical Lane 2 (default).
Logical Lane 3.

Logical Lane 4.

Logical Lane 5.

Logical Lane x.

Logical Lane 15.

0x2 R/W

[23:0]

Reserved

Reserved

0x0 R

0x242

JESD204B
Lane Assign
3

[31:28]

SERDOUTS5%
lane
assignment

10
11
100
101

1111

Physical Lane 5 assignment.
Logical Lane 0.

Logical Lane 1.

Logical Lane 2.

Logical Lane 3.

Logical Lane 4.

Logical Lane 5 (default).
Logical Lane x.

Logical Lane 15.

0x5 R/W

[27:24]

SERDOUT4+
lane
assignment

10
11
100
101

1111

Physical Lane 4 assignment.
Logical Lane 0.

Logical Lane 1.

Logical Lane 2.

Logical Lane 3.

Logical Lane 4 (default).
Logical Lane 5.

Logical Lane x.

Logical Lane 15.

0x4 R/W

[23:0]

Reserved

Reserved

0x0 R
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Settings

Description

Reset | Access

0x243

JESD204B
Lane Assign

4

[31:28]

SERDOUT7+
lane
assignment

10
11
100

111
1111

Physical Lane 7 assignment.
Logical Lane 0.

Logical Lane 1.

Logical Lane 2.

Logical Lane 3.

Logical Lane 4.

Logical Lane x.

Logical Lane 7 (default).
Logical Lane 15.

0x7 R/W

[27:24]

SERDOUT6+
lane
assignment

10
11
100

110
1111

Physical Lane 6 assignment.
Logical Lane 0.

Logical Lane 1.

Logical Lane 2.

Logical Lane 3.

Logical Lane 4.

Logical Lane x.

Logical Lane 6 (default).
Logical Lane 15.

R/W
0x6

[23:0]

Reserved

Reserved

0x0 R

0x244

JESD204B
Lane Assign

5

[31:28]

SERDOUT9+
lane
assignment

10
11
100

1001
1111

Physical Lane 9 assignment.
Logical Lane 0.

Logical Lane 1.

Logical Lane 2.

Logical Lane 3.

Logical Lane 4.

Logical Lane x.

Logical Lane 9 (default).
Logical Lane 15.

0x9 R/W

[27:24]

SERDOUTS8+
lane
assignment

10
11
100

1000
1111

Physical Lane 8 assignment.
Logical Lane 0.

Logical Lane 1.

Logical Lane 2.

Logical Lane 3.

Logical Lane 4.

Logical Lane x.

Logical Lane 8 (default).
Logical Lane 15.

0x8 R/W

[23:0]

Reserved

Reserved

0x0 R
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0x245

JESD204B

Lane Assign

6

[31:28]

SERDOUT11+
lane
assignment

10
11
100

1011
1111

Physical Lane 11 assignment.
Logical Lane 0.

Logical Lane 1.

Logical Lane 2.

Logical Lane 3.

Logical Lane 4.

Logical Lane x.

Logical Lane 11 (default).
Logical Lane 15.

0xB R/W

[27:24]

SERDOUT10+
lane
assignment

10
11
100

1010
1111

Physical Lane 10 assignment.
Logical Lane 0.

Logical Lane 1.

Logical Lane 2.

Logical Lane 3.

Logical Lane 4.

Logical Lane x.

Logical Lane 10 (default).
Logical Lane 15.

OxA RW

[23:0]

Reserved

Reserved

0x0 R

0x246

JESD204B

Lane Assign

7

[31:28]

SERDOUT13+%
lane
assignment

10
11
100

1101
1111

Physical Lane 13 assignment.
Logical Lane 0.

Logical Lane 1.

Logical Lane 2.

Logical Lane 3.

Logical Lane 4.

Logical Lane x.

Logical Lane 13 (default).
Logical Lane 15.

0xD R/W

[27:24]

SERDOUT12+
lane
assignment

10
11
100

1100
1111

Physical Lane 12 assignment.
Logical Lane 0.

Logical Lane 1.

Logical Lane 2.

Logical Lane 3.

Logical Lane 4.

Logical Lane x.

Logical Lane 12 (default).
Logical Lane 15.

0xC R/W

[23:0]

Reserved

Reserved

0x0 R
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Physical Lane 15 assignment.
0 | Logical Lane 0.
1 | Logical Lane 1.
SERDOUT15+ 10 | Logical Lane 2.
[31:28] lane 11 | Logical Lane 3. OxF R/W
assignment 100 | Logical Lane 4.
X | Logical Lane x.
1110 | Logical Lane 14.
JESD204B 1111 | Logical Lane 15 (default).
0x247 Lane Assign Physical Lane 14 assignment.
7 0 | Logical Lane 0.
1 | Logical Lane 1.
SERDOUT 14+ 10 | Logical Lane 2.
[27:24] lane 11 | Logical Lane 3. OxE R/W
assignment 100 | Logical Lane 4.
x | Logical Lane x.
1110 | Logical Lane 14 (default).
1111 | Logical Lane 15.
[23:0] Reserved Reserved 0x0 R
Invert Invert SERDOUT7# data. 0x0 R/W
[31] SERDOUT7+ 0 | Normal.
data 1 | Invert.
Invert Invert SERDOUTG6+ data. 0x0 R/W
[30] SERDOUT6+ 0 | Normal.
data 1 | Invert.
Invert Invert SERDOUT5# data. 0x0 R/W
[29] SERDOUT5+ 0 | Normal.
data 1 | Invert.
Invert Invert SERDOUT4+ data. 0x0 R/W
[28] SERDOUT4+ 0 | Normal.
0x248 g;zg%(a;gx: data 1 | Invert.
Invert Invert SERDOUT3+ data. 0x0 R/W
[27] SERDOUT3+ 0 | Normal.
data 1 | Invert.
Invert Invert SERDOUT2+ data. 0x0 R/W
[26] SERDOUT2+ 0 | Normal.
data 1 | Invert.
Invert Invert SERDOUT 1+ data. 0x0 R/W
[25] SERDOUT1+ 0 | Normal.
data 1 | Invert.
Invert Invert SERDOUTO+ data. 0x0 R/W
[24] SERDOUTO+ 0 | Normal.
data 1 | Invert.
[23:0] Reserved Reserved 0x0 R
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Invert Invert SERDOUT 15+ data. 0x0 R/W
[31] SERDOUT15+ 0 | Normal.
data
1 | Invert.
Invert Invert SERDOUT 14+ data. 0x0 R/W
[30] SERDOUT14+ 0 | Normal.
data 1 | Invert.
Invert Invert SERDOUT 13+ data. 0x0 R/W
[29] SERDOUT13+ 0 | Normal.
data 1 | Invert.
Invert Invert SERDOUT 12+ data. 0x0 R/W
[28] SERDOUT12+ 0 | Normal.
data
ox24g | SERDOUTx: 1| Invert.
data invert Invert Invert SERDOUT 11+ data. 0x0 R/W
[27] SERDOUT11+ 0 | Normal.
data Invert.
Invert Invert SERDOUT 10+ data. 0x0 R/W
[26] SERDOUT10% 0 | Normal.
data 1 | Invert.
Invert Invert SERDOUT9+ data. 0x0 R/W
[25] SERDOUT9+ 0 | Normal.
data 1 | Invert.
Invert Invert SERDOUTS8+ data. 0x0 R/W
[24] SERDOUTS8+ 0 | Normal.
data 1 | Invert.
[23:0] Reserved Reserved 0x0 R
Serial checksum value for Lane 0.
JESD204B [31:24] lane0 chksum Automatically calculated for each R
0x250 Checksum 0 ' - lane. Sum (all link configuration
configuration parameters for Lane 0) mod 256.
[23:0] Reserved Reserved 0x0 R
Serial checksum value for Lane 1.
. Automatically calculated for each
0x251 éisec?lfs,%4n?1 [31:24] lane1_chksum lane. Sum (all link configuration R
configuration parameters for Lane 1) mod 256.
[23:0] Reserved Reserved 0x0 R
Serial checksum value for Lane 2.
JESD204B [31:24] lane2 chksum Automatically calculated for each R
0x252 Checksum 2 ' - lane. Sum (all link configuration
configuration parameters for Lane 2) mod 256.
[23:0] Reserved Reserved 0x0 R
Serial checksum value for Lane 3.
. Automatically calculated for each
0x253 \Cjiizc?kzs?:‘n?S [31:24] lane3_chksum lane. Sum (all link configuration R
configuration parameters for Lane 3) mod 256.
[23:0] Reserved Reserved 0x0 R
Serial checksum value for Lane 4.
. Automatically calculated for each
0x254 éizc?lfs?14n?4 [31:24] lane4_chksum lane. Sum (all link configuration R
configuration parameters for Lane 4) mod 256.
[23:0] Reserved Reserved 0x0 R
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Serial checksum value for Lane 5.
JESD204B [31:24] lane5_chksum Automatically c.alculate.d for _each R
0x255 Checksum 5 lane. Sum (all link configuration
configuration parameters for Lane 5) mod 256.
[23:0] Reserved Reserved 0x0 R
Serial checksum value for Lane 6.
. Automatically calculated for each
0x256 ‘(J:IiSDKZMBG [31:24] lane6_chksum lane. Sum (all link configuration R
X ecksum parameters for Lane 6) mod 256.
configuration
[23:0] Reserved Reserved 0x0 R
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Serial checksum value for Lane 5.
JESD204B | [31:24] | lane5_chksum Automatically calculated for each R
lane. Sum (all link configuration
0x255 | Checksum 5
configuration parameters for Lane 5) mod 256.
[23:0] | Reserved Reserved 0x0 R
Serial checksum value for Lane 6.
JESD204B | [31:24] | lane6_chksum Automatically calculated for each R
lane. Sum (all link configuration
0x256 | Checksum 6
configuration parameters for Lane 6) mod 256.
[23:0] | Reserved Reserved 0x0 R
Serial checksum value for Lane 7.
[31:24] | lane7_chksum Automatically c.alculate.d for gach R
lane. Sum (all link configuration
0x257 éii?lfs%ﬁ? parameters for Lane 7) mod 256.
configuration
[23:0] | Reserved Reserved 0x0 R
Serial checksum value for Lane 8.
[31:24] | lane8_chksum f—\utomsatlcaII)l/I ?a|ISU|at$'d for gach R
JESD204B ane. Sum (all link configuration
0x258 | Checksum 8 parameters for Lane 8) mod 256.
configuration
[23:0] | Reserved Reserved 0x0 R
Serial checksum value for Lane 9.
[31:24] | lane9_chksum IAutomsatlcallyllI T.allfulat?d fortt_aach R
JESD204B ane. utm (af IE cog |gur?j IZOFTG
0x259 | Checksum 9 parameters for Lane 9) mo .
configuration
[23:0] | Reserved Reserved 0x0 R
Serial checksum value for Lane 10.
. Automatically calculated for each
JESD204p | 317241 | lane10_chksum lane. Sum (all link configuration R
ters for L 1 256.
OX25A ?gecksum parameters for Lane 10) mod 256
configuration
'gurat [23:0] | Reserved Reserved 0x0 R
Serial checksum value for Lane 11.
. Automatically calculated for each
JESD204B [31:24] | lane11_chksum lane. Sum (all link configuration R
0x25B E|31hecksum parameters for Lane 11) mod 256.
configuration
guratt [23:0] | Reserved Reserved 0x0 R
Serial checksum value for Lane 12.
. Automatically calculated for each
JESD204B [31:24] | lane12_chksum lane. Sum (all link configuration R
ters for L 12 256.
0x25C Slzhecksum parameters for Lane 12) mod 256
configuration
gurat [23:0] | Reserved Reserved 0x0 R
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Serial checksum value for Lane 13.
. Automatically calculated for each
JESD204B [31:24] | laneT3_chksum lane. Sum (all link configuration R
0x25D Checksum parameters for Lane 13) mod 256.
13
configuration
1QUIBHON | 193.0] | Reserved Reserved 0x0 R
Serial checksum value for Lane 14.
. Automatically calculated for each
JEsD204g | [31:241 | lane14_chksum lane. Sum (all link configuration R
OX25E Checksum parameters for Lane 14) mod 256.
14
configuration
guratt [23:0] | Reserved Reserved 0x0 R
Serial checksum value for Lane 15.
. Automatically calculated for each
JESD204B [31:24] | lane15_chksum lane. Sum (all link configuration R
OX25F Checksum parameters for Lane 15) mod 256.
15
configuration
9 [23:0] | Reserved Reserved 0x0 R
) [31:24] | dbg_fifo_wr[7:0] fifo wr enable for lane 0~7 R
0x260 :r':g'glfe'fo wr
[23:0] | Reserved Reserved 0x0 R
) [31:24] | dbg_fifo_wr[15:8] fifo wr enable for lane 8~15 R
0x261 Zxﬁlzfo wr
[23:0] | Reserved Reserved 0x0 R
i [31:24] | dbg_fifo_rd[7:0] fifo rd enable for lane 0~7 R
oxze2 | PMA fiford
[23:0] | Reserved Reserved 0x0 R
) [31:24] | dbg_fifo_rd[15:8] fifo rd enable for lane 8~15 R
ox263 | PMA fiford
[23:0] | Reserved Reserved 0x0 R
) [31:24] | dbg_fifo_empty[7:0] fifo empty for lane 0~7 R
0x264 :r':]"At fifo
Pl [23:0] | Reserved Reserved 0x0 R
i [31:24] | dbg_fifo_empty[15:8] fifo empty for lane 8~15 R
0x265 Z’:}"At fifo
Py [23:0] | Reserved Reserved 0x0 R
[31:24] | dbg_fifo_full[7:0] fifo full for lane 0~7 R
0x266 | PMA fifo full
[23:0] | Reserved Reserved 0x0 R
[31:24] | dbg_fifo_full[15:8] fifo full for lane 8~15 R
0x267 | PMA fifo full
[23:0] | Reserved Reserved 0x0 R
[31:24] | dbg_pma_ready[7:0] pma ready for lane 0~7 R
0x268 | PMA ready
[23:0] | Reserved Reserved 0x0 R
[31:24] | dbg_pma_ready[15:8] pm ready for lane 8~15 R
0x269 PMA ready
[23:0] | Reserved Reserved 0x0 R
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) [31:24] dbg_rd_start[7:0] fifo rd start for lane 0~7 R
oo | PHAT
[23:0] Reserved Reserved 0x0 R
) [31:24] dbg_rd_start[15:8] fifo rd start for lane 8~15 R
oass | AT
[23:0] Reserved Reserved 0x0 R
[31:31] Reserved Reserved. R
0x26C \';'?"Q;:IO [24] dbg_wr_start fifo write start for all lanes R
[23:0] Reserved Reserved 0x0 R
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Bit Name
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Reset Access

0x280

pll_cfg0

[31:24]

JESD204B pll cfg0

8'v0111,0101

R/W

[31:29]

pll_cp_itrim

011

cp current trimming bits
3'b000: 50u
3'b001:100u
3'b010:150u
3'b011:200u default
3'b100:250u
3'b101:300u
3'b110:350u
3'b111:400u

R/W

[28:27]

pll_cp_rsv

10

cp reset voltage trimming bits
2'b00: (1-12.5%)*vrst voltage
2'b01: (1-6.25%)*vrst voltage
2'b10: vrst voltage

default

2'b11: (1+6.25%)*vrst voltage

R/W

[26:25]

pll_cp_Is

10

cp level shift voltage trimming
bits

2'b00: (1+12.5%)*vls voltage
2'b01: vis voltage

2'b10: vis voltage

2'b11: (1+12.5%)*vls voltage

R/W

[24]

pll_lock_en

pll lock detect enable
1'b0: disable
1'b1: enable

R/W

[23:0]

Reserved

0x0

0x281

pll_cfg1

[31:24]

JESD2048B pll cfg1

8'b1010,1010

R/W

[31:29]

pll_lpf_rtrim

101

Ipf resistor trimming bits
3'b000: 10k

3'b001: 9k

3'b010: 8k

3'b011: 7k

3'b100: 6k

3'b101: 5k default
3'b110: 4k

3'b111: 3k

RW

[28:27]

pll_div2_itrim

01

high speed div2 current
trimming bits

2'b00: 1.6mA

2'b01: 2mA

2'b10: 2.4mA

2'b11: 2.8mA

R/W

[26:25]

pll_div2_buf

01

high speed div2buf current
trimming bits

2'b00: 2mA

2'b01: 3mA

2'b10: 3mA

2'b11:4mA

R/W

[24]

RSV

0

Reserved

RW

[23:0]

Reserved

0x0
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0x282

pll_cfg2

[31:24]

JESD204B

pll cfg2

8'b0100,0010

R/W

[31]

pll_vco_rtrim_mannul

pll vco rtrim mannul trimming
bit

1'b0: auto mode

1'b1: mannul mode

[30:26]

pll_vco_rtrim_reg

10000

pll vco rtrim code in mannul
mode

[25:24]

pll_fodiv<1:0>

10

pll feedback divider ratio
trimming bits

2'b00: /16

2'b01: /32

2'b10: /20 default
2'b11: /40

[23:0]

Reserved

0x0

0x283

pll_cfg3

[31:24]

JESD204B

pll cfg3

8'b0001,0100

R/W

[31]

pll_tsten

pll test enable
1'b0: disable
1'b1: enable

[30:29]

pll_atest_sel

00

pll analog voltage select
2'b00: no select

2'b01: select Ido voltage
output

2'b10: select ventl voltage
output

[28:27]

pll_lock_factor

10

pll lock detect frequency
compare mask select
2’b00:16'b1111 1111 1111
1000

2’b01:16'b1111 1111 1111
0000

2'b10:16'b1111 1111 1110
0000 default
2'b11:16'b1111 1111 1100
0000

[26:25]

pll_lock_coarse

10

pll lock detect frequency
compare counter select
2'b00:16'd65535
2'b01:16'd4095
2'b10:16'd1023 default
2'b11:16'd255

(24]

RSV

0

Reserved

[23:0]

Reserved

0x0

0x284

pll_cfg4

[31:24]

JESD204B

pll cfg4

8'b0100,0001

R/W

(31]

pll_vco_crs_ovrden

vco code overwrite enable
1'0: disable
1'b1: enable

[30:25]

pll_vco_code

100000

vco overwrite code, mannul
mode

(24]

pll_vco_ofst_en

ignore vco code offset enable
1'b0: disable, vco code with
offset

1'b1: enable, ignore offset

[23:0]

Reserved

0x0
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0x285

pll_cfg5

[31:24]

JESD204B pll cfg5

8'0001,1001

R/W

[31]

pll_vco_band_sel

vco high band and low
band select in mannul
mode

1'b0: select high band
1'b1: select low band

[30:29]

pll_vco_accuracy

00

vco calibration perilod
select

2b'00: 4095 default
2b'01: 1023

2b"0: 16383

2b'11: 65535

(28]

pll_vco_band_sel_auto 1

auto select vco high band
and low band

1'00: mannul mode

1'b1: auto mode

[27:26]

pll_vco_offset

10

offset of the vco coarse
tuning code setting
2b'00: -1

2b'01: -2

2b'10: +1

2b'"11: +2

[25:24]

pll_lock_latency_sel 01

waiting time trimming when
pll in the closed loop pll
2b'00: 65535

2b'01: 16383 default
2b'10: 4095

2b'11: 1023

[23:0]

Reserved

0x0

R

[23:0]

Reserved

0x286

rcal_cfg0

[31:24]

JESD204B rcal cfg0

8'b0101,0110

R/W

[31:30]

ircal50u_cal_ctl

01

current trimming for the
resistor calibration block
2'b00:1MA*98%
2'b01:1mA
2'b10:1mA*1.02%
2'b11:1mA*1.04%

[29:28]

ircal50u_pll_ctl

01

pll calibration current
trimming bits for 50u
2'b00:45u
2'b01:50u
2'b10:55u
2'b11:60u

[27:26]

ircal50u_tx_ctl

01

tx calibration current
trimming bits for 50u
2'b00:45u
2'b01:50u
2'b10:55u
2'b11:60u

(25]

rcalenb_manual

resistor calibration mode
1’b0: manual mode
1'b1:auto mode

[24]

iref_testen

test enable for accurate
50u current for adc core
1'b0: disable
1'b1: enable

[23:0]

Reserved

0x0
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[31:24] JESD204B rcal cfg1 8'b0000,0000 R/W
tx cailibration code offset
3’b000: rcal _tx[4:0]= rcal[4:0]
3'b001: rcal _tx[4:0]= rcal[4:0]+1
3'b010: rcal _tx[4:0]= rcal[4:0]+2
[31:29] txcal_offset 000 3'b011: rcal _tx[4:0]= rcal[4:0]+3
3’b100: rcal _tx[4:0]= rcal[4:0]
3'b101: rcal _tx[4:0]= rcal[4:0]-1
3'b110: rcal _tx[4:0]= rcal[4:0]-2
3'b111: rcal _tx[4:0]= rcal[4:0]-3
0x287 | rcal_cfg1 pll calibration code offset
3’b000: rcal _pli[4:0]= rcal[4:0]
3'b001: rcal _pll[4:0]= rcal[4:0]+1
3'b010: rcal _pli[4:0]= rcal[4:0]+2
[28:26] plical_offset 000 3'b011: rcal _pli[4:0]= rcal[4:0]+3
3’b100: rcal _pll[4:0]= rcal[4:0]
3’'b101: rcal _pli[4:0]= rcal[4:0]-1
3’'b110: rcal _pll[4:0]= rcal[4:0]-2
3'b111: rcal _pli[4:0]= rcal[4:0]-3
[25:24] RSV 00 Reserved
[23:0] Reserved 0x0 R
[31:24] JESD204B tx cfg0 8'b1110,0000 R/W
tx data width select
tx wide mode 2'b00: 16 bits
[31:30] & divbvfive ’ 11 2'b01: 20 bits
—avoy 2'b10: 32 bits
2'b11: 40 bits
driver bias current trimming
3'b000: -40uA
0x288 tX_Cng 3'b001: -30uA
3'b010: -20uA
[29:27] tx_drvbiastrim 100 3'b011: -10uA
3'b100: +0uA
3'b101: +10uA
3'b110: +20uA
3'b111: +30uA
[26:24] tx_emppre 000 tx pre-cursor setting
[23:0] Reserved 0x0 R
[7:0] JESD204B tx cfg1 8'b1000,0000 R/W
[7:3] tx_termprog 10000 | tx code manual
tx duty cycle calibration enable,
active low
[2] tx_dcc_enb 0 1b0: enable
0x289 tX_Cfg1 1'b1: disable
tx code mode select
[1 tx_termcodesel 0 1’b0: auto mode
1'b1: manual mode
[0] tx_termtest 0 tx term test
[23:0] Reserved 0x0 R
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0x28A tx_cfg2

[7:0]

JESD204B tx cfg2

8'p0000,

0000 | R/W

(7]

tx_tstdiven

tx low speed data test enable
1’b0: disable
1'b1: enable

[6:3]

tx_amonsel

0000

tx analog test voltage select, detail see
TestMux

(2]

tx_pdivsel<2>

tx post divider by 16 when it is enabled

(1]

tx_prbs_en

tx prbs enable
1'b0:disable
1'b1: enable

[0]

tx_prbs_mode

tx prbs mode select
1'b0: 0101 pattern
1'b1: prbs7 pattern

[23:0]

Reserved

0x0

0x28B | com_cfg0

[7:0]

JESD204B com cfg0

8'b0000,

0000 R/W

(7]

RSV

0

Reserved

6]

com_dig_tst_sel

digital signal select

1'b0: select refclk for com_tstclk<0>
/select fbclk for com_tstclk<1>

1'b1: select tielow for com_tstclk<0>
/select cfgclk for com_tstclk<1>

[5:0]

com_ana_tst_sel

000000

analog signal select
detail see TestMux

[23:0]

Reserved

0x0

0x28C bg_cfg0

[7:0]

JESD204B bg cfg0

8'b0101,

0101 R/W

[7:6]

ir50u_pll_ctrl

01

vbg/r current of pll trimming bits for 50u
2'b00:45u
2'b01:50u
2'b10:55u
2'b11:60u

[5:4]

ir50u_buff_ctrl

01

vbg/r current of buffer trimming bits for
50u

2'b00:45u

2'b01:50u

2'b10:55u

2'b11:60u

[3:2]

ir50u_rcal_ctrl

01

vbg/r current of rcal trimming bits for
50u

2'b00:45u

2'b01:50u

2'b10:55u

2'b11:60u

[1:0]

ir50u_spare_ctrl

01

vbg/r current of spare trimming bits for
50u

2'b00:45u

2'b01:50u

2'b10:55u

2'b11:60u

[23:0]

Reserved

0x0
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0x28D bg_cfg1

[31:24]

JESD204B

bg cfg1

8'b0110,0000 | R/W

[31:30]

bg_trimcom

01

vbg voltage trimming bits
2'b00:1.193v
2'b01:1.216v
2'b10:1.24v
2'b11:1.264v

[29:27]

bg_trimvco

100

vco voltage trimming bits
3'p000:1.119v
3'b001:1.144v
3'010:1.168v
3'v011:1.193v
3'p100:1.216v
3'b101:1.24v
3'p110:1.264v
3'p111:1.288v

(26]

bg_safemode

bg safe mode enable
1'b0: normal mode
1'b1: safe mode

(29]

bg_testen

bg test enable
1'b0: disable
1'b1: enable

(24]

RSV

0

Reserved

[23:0]

Reserved

0x0 R

0x28E | pma_top_cfg0

[31:24]

JESD204B pma top cfg0

8'b1000,0000 R/W

[31:30]

pma_top_buf_itrim

10

clock buffer trimming bits
2'pb00: 2mA
2'b01: 3mA
2'b10: 3mA
2'b11: 4mA

[29]

RSV

0

Reserved

[28:24]

pma_top_clktst_sel

00000

pma top test signal select
detail see TestMux

[23:0]

Reserved

0x0 R

0x28F | pma_top_cfg1

[31:24]

JESD204B pma top cfg1

8'b0000,0001 R/W

[31]

bg_pwrdn

bg power down enable
1'b0: normal work
1'b1: power down

(30]

pll_pwrdn

pll power down enable
1'b0: normal work
1'b1: power down

[29:28]

RSV

000000

Reserved

(27]

plick_dccfix

plick duty cycle calibration
fixed function

1'b0: normal work

1'b1: dcc output fixed to
an equal level

(26]

plick_dccenb

plick duty cycle calibration
enable, active low

1'b0: normal work

1'b1: disable plick dcc
funciton

[25:24]

plick_dcctrim

01

dcc current trimming bits
2'b00: 0.6mA
2'b01: 0.9mA
2'b10: 1.2mA
2'b11: 1.5mA

[23:0]

Reserved

0x0 R
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0x290

adc_clk_stime

[31:24]

ESD204B

adc clk wait time

8'b1000,0000

R/W

[31:27]

cfg_clk_wait_time

10000

PMA reset sequence adc_clk
stable time control bits: cycle =
27adc_clk_stime

5'b00000: 1 cycles of Cfg_Clk;
5'b00001: 2™ cycles of Cfg_ClIk;
5'b00010: 272 cycles of Cfg_CIk;

5'510000: 2716 cycles of
Cfg_Clk; default

5'b11111: 2431 cycles of
Cfg_Clk;

[26:24]

RSV

000

Reserved

[23:24]

Reserved

0x0

0x291

fsm_reset_seq

[31:24]

JESD204B fsm reset

8'p0000,0000

R/W

(31]

top_seq_bypass

top sequence bypass
1'b0: normal work
1'b1: bypass

(30]

Ink_rdy

link_ready
1'b0: not ready
1'b1: link ready

(29]

rcal_enb

rcal enable,active low
1'b0: enable
1'b1: disable

(28]

pll_rstb

pll reset,active low
1'b0: reset
1'b1: normal work

(27]

tx_rstb

tx reset,active low
1'b0: reset
1'b1: normal work

(26]

rstb_d

mac reset,active low
1'b0: reset
1'b1: normal work

[25:24]

RSV

00

Reserved

[23:0]

Reserved

0x0

0x292

divider_cfg

[31:24]

JESD204B divider cfg in mannual

8'b0000,0000

R/W

[31:30]

pll_mdiv

00

mdivider select config in mannual
2'b00: /1
2'b01: /2
2'b10: /4
2'b11:/8

[29:28]

tx_pdiv

00

pdivide select config in mannual
2'b00: /1
2'b01: /2
2'b10: /4
2'b11:/8

(27]

div_sel

1'b0: pll_mdiv/tx_pdiv use fsm
value

1'b1: pll_mdiv/tx_pdiv use reg
0x12 bits [31:28].

(26]

adcdiv1

predivider in adc.
0: div 2
1:div3

[25:24]

adcdiv0

00

predivider in adc.
00: div 1
01: div 2
10: div 4
11:div8

[23:0]

Reserved

0x0
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[31:24] time count for 1us 8'b1000,1010 R/W
. ) . timer count for 1.25us
0x293 time_1us_set [31:24] time_1us 1000,1010 at 110MHz
[23:0] Reserved 0x0 R
[31:24] tx power down config 8'b0000,0000 R/W
tx power down
1'b0: normal work
. 1'b1: power down
0x294 tx_pwr_cfg0 [31:24] tx_pwrdn 0000,0000 bit<7>: control lane7
6it<0>: control lane0
[23:0] Reserved 0x0 R
[31:24] tx power down config 8'b0000,0000 R/W
tx power down
1'b0: normal work
. 1'b1: power down
0x295 tx_pwr_cfg1 [31:24] tx_pwrdn 0000,0000 bit<7>: control lane15
Bit<0>: control lane8
[23:0] Reserved 0x0 R
[31:24] pll status 8'b0000,0000 R
[31] RSV 0 Reserved
pll fine tuning mode
indicator
0x296 pll_status [30] pll_afc_fine_en 1'b0: coarse tuning
process
1'b1: fine tuning
process
[29:24] pll_vco_ctrim vco band code
[23:0] Reserved 0x0 R
[31:24] rcal code 8'b0000,0000 R
[31:29] RSV 00 Reserved
0x297 rcal_code [28:24] rcal code resistor calibration
) - code
[23:0] Reserved 0x0 R
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0x2A0

tx_drvamp_cfg0

[31:24]

tx drvamp cfg0

8'b0100,0100 | R/W

[31]

RSV

0

Reserved

[30:28]

tx_drvamp_lane1

100

tx driver output amplitude
control bits for lane1
3'b000 = 326 mV p-p,
3'b001 = 405 mV p-p,
3'b010 =483 mV p-p,
3'b011 =560 mV p-p,
3'b100 = 634 mV p-p,
default

3'b101 =704 mV p-p,
3'b110 =768 mV p-p,
3'b111 reserved

[27]

RSV

Reserved

[26:24]

tx_drvamp_lane0

100

tx driver output amplitude
control bits for lane0
3'b000 = 326 mV p-p,
3'b001 = 405 mV p-p,
3'b010 =483 mV p-p,
3'b011 =560 mV p-p,
3'b100 = 634 mV p-p,
default

3'b101 =704 mV p-p,
3'b110 = 768 mV p-p,
3'b111 reserved

[23:0]

Reserved

0x0 R

0x2A1

tx_drvamp_cfg1

[31:24]

tx drvamp cfg1

8'v0100,0100 R/W

[31]

RSV

0

Reserved

[30:28]

tx_drvamp_lane3

100

tx driver output amplitude
control bits for lane1
3'b000 = 326 mV p-p,
3'b001 = 405 mV p-p,
3'b010 =483 mV p-p,
3'b011 =560 mV p-p,
3'b100 = 634 mV p-p,
default

3'b101 =704 mV p-p,
3'b110 = 768 mV p-p,
3'b111 reserved

[27]

RSV

Reserved

[26:24]

tx_drvamp_lane2

100

tx driver output amplitude
control bits for lane0
3'b000 = 326 mV p-p,
3'b001 = 405 mV p-p,
3'b010 =483 mV p-p,
3'b011 = 560 mV p-p,
3'b100 = 634 mV p-p,
default

3'b101 =704 mV p-p,
3'b110 =768 mV p-p,
3'b111 reserved

[23:0]

Reserved

0x0 R
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0x2A2

tx_drvamp_cfg2

[31:24]

tx drvamp cfg2

8'b0100,0100 | R/W

[31]

RSV

0 Reserved

[30:28]

tx_drvamp_lane5

control bits for lane1
3'b000 = 326 mV p-p,
3'b001 = 405 mV p-p,
3'b010 =483 mV p-p,
100 3'b011 =560 mV p-p,
3'b100 = 634 mV p-p,
default

3'b101 =704 mV p-p,
3'b110 =768 mV p-p,
3'b111 reserved

tx driver output amplitude

[27]

RSV

0 Reserved

[26:24]

tx_drvamp_lane4

control bits for lane0
3'b000 = 326 mV p-p,
3'b001 = 405 mV p-p,
3'b010 =483 mV p-p,
100 3'b011 =560 mV p-p,
3'b100 = 634 mV p-p,
default

3'b101 =704 mV p-p,
3'b110 = 768 mV p-p,
3'b111 reserved

tx driver output amplitude

[23:0]

Reserved

0x0
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0x2A3 | tx_drvamp_cfg3

[31:24]

tx drvamp cfg3

8'0100,0100 | R/W

[31]

RSV

0

Reserved

[30:28]

tx_drvamp_lane7

100

tx driver output amplitude
control bits for lane1
3'b000 = 326 mV p-p,
3'b001 = 405 mV p-p,
3'b010 = 483 mV p-p,
3'b011 = 560 mV p-p,
3'b100 = 634 mV p-p,
default

3'b101 =704 mV p-p,
3'b110 =768 mV p-p,
3'b111 reserved

[27]

RSV

Reserved

[26:24]

tx_drvamp_lane6

100

tx driver output amplitude
control bits for lane0
3'b000 = 326 mV p-p,
3'b001 = 405 mV p-p,
3'b010 =483 mV p-p,
3'b011 =560 mV p-p,
3'b100 = 634 mV p-p,
default

3'b101 =704 mV p-p,
3'b110 = 768 mV p-p,
3'b111 reserved

[23:0]

Reserved

0x0 R

0x2A4 | tx_drvamp_cfg4

[31:24]

tx drvamp cfg4

8'b0100,0100 R/W

[31]

RSV

0

Reserved

[30:28]

tx_drvamp_lane9

100

tx driver output amplitude
control bits for lane1
3'b000 = 326 mV p-p,
3'b001 = 405 mV p-p,
3'b010 =483 mV p-p,
3'b011 =560 mV p-p,
3'b100 = 634 mV p-p,
default

3'b101 = 704 mV p-p,
3'b110 =768 mV p-p,
3'b111 reserved

[27]

RSV

Reserved

[26:24]

tx_drvamp_lane8

100

tx driver output amplitude
control bits for lane0
3'b000 = 326 mV p-p,
3'b001 = 405 mV p-p,
3'b010 =483 mV p-p,
3'b011 = 560 mV p-p,
3'b100 = 634 mV p-p,
default

3'b101 =704 mV p-p,
3'b110 =768 mV p-p,
3'b111 reserved

[23:0]

Reserved

0x0 R
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0x2A5

tx_drvamp_cfg5

[31:24]

tx drvamp cfg5

8'b0100,0100

R/W

[31]

RSV 0

Reserved

[30:28]

tx_drvamp_lane11 100

tx driver output amplitude
control bits for lane1
3'b000 = 326 mV p-p,
3'b001 = 405 mV p-p,
3'b010 = 483 mV p-p,
3'b011 = 560 mV p-p,
3'b100 = 634 mV p-p,
default

3'b101 =704 mV p-p,
3'b110 =768 mV p-p,
3'b111 reserved

[27]

RSV 0

Reserved

[26:24]

tx_drvamp_lane10 100

tx driver output amplitude
control bits for lane0
3'b000 = 326 mV p-p,
3'b001 = 405 mV p-p,
3'b010 =483 mV p-p,
3'b011 =560 mV p-p,
3'b100 = 634 mV p-p,
default

3'b101 =704 mV p-p,
3'b110 =768 mV p-p,
3'b111 reserved

[23:0]

Reserved

0x0

0x2A6

tx_drvamp_cfg6

[31:24]

tx drvamp cfg6

8'v0100,0100

R/W

[31]

RSV 0

Reserved

[30:28]

tx_drvamp_lane13 100

tx driver output amplitude
control bits for lane1
3'b000 = 326 mV p-p,
3'b001 =405 mV p-p,
3'b010 =483 mV p-p,
3'b011 =560 mV p-p,
3'b100 = 634 mV p-p,
default

3'b101 =704 mV p-p,
3'b110 = 768 mV p-p,
3'b111 reserved

[27]

RSV 0

Reserved

[26:24]

tx_drvamp_lane12 100

tx driver output amplitude
control bits for lane0
3'b000 = 326 mV p-p,
3'b001 = 405 mV p-p,
3'b010 = 483 mV p-p,
3'b011 = 560 mV p-p,
3'b100 = 634 mV p-p,
default

3'b101 =704 mV p-p,
3'b110 =768 mV p-p,
3'b111 reserved

[23:0]

Reserved

0x0
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0x2A7

tx_drvamp_cfg7

[31:24]

tx drvamp cfg7

8'0100,0100 | R/W

(31]

RSV

0

Reserved

[30:28]

tx_drvamp_lane15

100

tx driver output amplitude
control bits for lane1
3'b000 = 326 mV p-p,
3'b001 =405 mV p-p,
3'b010 =483 mV p-p,
3'b011 =560 mV p-p,
3'b100 = 634 mV p-p,
default

3'b101 =704 mV p-p,
3'b110 =768 mV p-p,
3'b111 reserved

(27]

RSV

Reserved

[26:24]

tx_drvamp_lane14

100

tx driver output amplitude
control bits for lane0
3'b000 = 326 mV p-p,
3'b001 =405 mV p-p,
3'b010 =483 mV p-p,
3'b011 =560 mV p-p,
3'b100 = 634 mV p-p,
default

3'b101 =704 mV p-p,
3'b110 =768 mV p-p,
3'b111 reserved

[23:0]

Reserved

0x0 R

0x2A8

tx_post_tap_cfg0

[31:24]

tx post tap cfg0

8'b0000,0000 R/W

(31]

RSV

0

Reserved

[30:28]

tx_post_tap_lane1

000

tx post tap level control for
lane1

3'b000 =0 dB

3'b001 = 1.1dB,

3'b010 = 2.4dB,

3'b011 = 3.9dB,

3'b100 = 5.8dB,

3'b101 = 8.2dB,

3'b110 = 11.5dB,

3'b111 reserved

(27]

RSV

Reserved

[26:24]

tx_post_tap lane0

000

tx post tap level control for
lane0

3'b000 =0 dB

3'b001 =1.1dB,

3'b010 = 2.4dB,

3'b011 = 3.9dB,

3'b100 = 5.8dB,

3'b101 = 8.2dB,

3'b110 = 11.5dB,

3'b111 reserved

[23:0]

Reserved

0x0 R
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Name

Bits

Bit Name

Settings

Description

Reset Access

0x2A9

tx_post_tap_cfg1

[31:24]

tx post ta

p cfg1

8'b0000,0000

R/W

(31]

RSV

0

Reserved

[30:28]

tx_post_tap_lane3

000

tx post tap level control for
lane1

3'b000 =0 dB

3'b001 = 1.1dB,

3'b010 = 2.4dB,

3'b011 = 3.9dB,

3'b100 = 5.8dB,

3'b101 = 8.2dB,

3'b110 = 11.5dB,

3'b111 reserved

[27]

RSV

Reserved

[26:24]

tx_post_tap_lane2

000

tx post tap level control for
lane0

3'b000 =0 dB

3'b001 = 1.1dB,

3'b010 = 2.4dB,

3'b011 = 3.9dB,

3'b100 = 5.8dB,

3'b101 = 8.2dB,

3'b110 = 11.5dB,

3'b111 reserved

[23:0]

Reserved

0x0

O0x2AA

tx_post_tap_cfg2

[31:24]

tx post ta

p cfg2

8'b0000,0000

R/W

(31]

RSV

0

Reserved

[30:28]

tx_post_tap_lane5

000

tx post tap level control for
lane1

3'b000 =0 dB

3'b001 = 1.1dB,

3'b010 = 2.4dB,

3'b011 = 3.9dB,

3'b100 = 5.8dB,

3'b101 = 8.2dB,

3'b110 = 11.5dB,

3'b111 reserved

[27]

RSV

Reserved

[26:24]

tx_post_tap_lane4

000

tx post tap level control for
lane0

3'b000 =0 dB

3'b001 =1.1dB,

3'b010 = 2.4dB,

3'b011 = 3.9dB,

3'b100 = 5.8dB,

3'b101 = 8.2dB,

3'b110 = 11.5dB,

3'b111 reserved

[23:0]

Reserved

0x0
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Name

Bits

Bit Name

Settings

Description

Reset

Access

0x2AB

tx_post_tap_cfg3

[31:24]

tx post ta

p cfg3

8'p0000,0000

R/W

(31]

RSV

0

Reserved

[30:28]

tx_post_tap_lane7

000

tx post tap level control for
lane1

3'b000 =0 dB

3'b001 = 1.1dB,

3'b010 = 2.4dB,

3'b011 = 3.9dB,

3'b100 = 5.8dB,

3'b101 = 8.2dB,

3'b110 = 11.5dB,

3'b111 reserved

[27]

RSV

Reserved

[26:24]

tx_post_tap_lane6

000

tx post tap level control for
lane0

3'b000 =0 dB

3'b001 = 1.1dB,

3'b010 = 2.4dB,

3'b011 = 3.9dB,

3'b100 = 5.8dB,

3'b101 = 8.2dB,

3'b110 = 11.5dB,

3'b111 reserved

[23:0]

Reserved

0x0

0x2AC

tx_post_tap_cfg4

[31:24]

tx post ta

p cfg4

8'p0000,0000

R/W

[31]

RSV

0

Reserved

[30:28]

tx_post_tap_lane9

000

tx post tap level control for
lane1

3'b000 =0 dB

3'b001 = 1.1dB,

3'b010 = 2.4dB,

3'b011 = 3.9dB,

3'b100 = 5.8dB,

3'b101 = 8.2dB,

3'b110 = 11.5dB,

3'b111 reserved

(27]

RSV

Reserved

[26:24]

tx_post_tap_lane8

000

tx post tap level control for
lane0

3'b000 =0 dB

3'b001 = 1.1dB,

3'b010 = 2.4dB,

3'b011 = 3.9dB,

3'b100 = 5.8dB,

3'b101 = 8.2dB,

3'b110 = 11.5dB,

3'b111 reserved

[23:0]

Reserved

0x0
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Name

Bits

Bit Name

Settings

Description

Reset Access

0x2AD

tx_post_tap_cfg5

[31:24]

tx post tap cfg5

8'b0000,0000

R/W

(31]

RSV

0

Reserved

[30:28]

tx_post_tap_lane11

000

tx post tap level control
for lane1
3'b000=0dB

3'b001 = 1.1dB,
3'b010 = 2.4dB,

3'b011 = 3.9dB,
3'b100 = 5.8dB,

3'b101 = 8.2dB,
3'b110 = 11.5dB,
3'b111 reserved

[27]

RSV

Reserved

[26:24]

tx_post_tap_lane10

000

tx post tap level control
for lane0

3'b000 =0 dB

3'b001 = 1.1dB,
3'b010 = 2.4dB,

3'b011 = 3.9dB,
3'b100 = 5.8dB,

3'b101 = 8.2dB,
3'b110 = 11.5dB,
3'b111 reserved

[23:0]

Reserved

0x0

O0x2AE

tx_post_tap_cfg6

[31:24]

tx post tap cfg6

8'p0000,0000

R/W

[31]

RSV

0

Reserved

[30:28]

tx_post_tap_lane13

000

tx post tap level control
for lane1

3'b000 = 0 dB

3'b001 = 1.1dB,
3'b010 = 2.4dB,

3'b011 = 3.9dB,
3'b100 = 5.8dB,

3'b101 = 8.2dB,
3'b110 = 11.5dB,
3'b111 reserved

[27]

RSV

Reserved

[26:24]

tx_post_tap_lane12

000

tx post tap level control
for lane0

3'b000 =0dB

3'b001 = 1.1dB,
3'b010 = 2.4dB,

3'b011 = 3.9dB,
3'b100 = 5.8dB,

3'b101 = 8.2dB,
3'b110 = 11.5dB,
3'b111 reserved

[23:0]

Reserved

0x0
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Name Bits Bit Name Settings Description
example

Reset

Access

[31:24] tx post tap cfg7

8'p0000,0000

R/W

[31] RSV 0 Reserved

tx post tap level control
for lane1

3'b000 =0dB

3'b001 = 1.1dB,
3'b010 = 2.4dB,

3'b011 = 3.9dB,
3'b100 = 5.8dB,

3'b101 = 8.2dB,
3'b110 = 11.5dB,
3'b111 reserved

[30:28] tx_post_tap lane15 000

O0x2AF | tx_post_tap_cfg7
[27] RSV 0 Reserved

tx post tap level control
for lane0

3'b000 =0 dB

3'b001 = 1.1dB,
3'b010 = 2.4dB,

3'b011 = 3.9dB,
3'b100 = 5.8dB,

3'b101 = 8.2dB,
3'b110 = 11.5dB,
3'b111 reserved

[26:24] tx_post_tap_lane14 000

[23:0] Reserved

0x0

10 {ERiRBA(Application Information)
10.1  #4aMkiZE (Initialization Set Up)
ADC #1JESD204B # O FEHR TR U ERFEANTIERS, RERBEITUSEMNUT.

Py =
TRIBERAF R IR AR R 0K A9 S $ih
31 RESET ANALOG #0 RESET LOGIC & BIx & K T8 A1
B & 0x15D ZFfF#8 4 0x0000726E
BCE PD_SYSREF(Z774 0x004 9[9])4 0, FEAE/)T SYSEF B
FCE ADC_EN(ZFfFas 0x001 AY[11])4 0, #AJSECE ADC_EN 41, X ADC #HIT8E AL
ECE JESD204B 1 A X551
(1) ECE SYSREF MODE(Z 7788 0x210)
2) ECE JESD204B lane rate control(Z772% 0x21B)

No ok~ wdh e

(2)

(3) ECE DCM(Z 1585 0x21F)

(4) ECE JESD204 scrambling configuration #1 JESD204B L configuration(Z& 78§ 0x225)
(5) ECE JESD204B F configuration(Z 1788 0x226)

(6) EZE JESD204B M configuration(Z 1788 0x228)

(7) E2E JESD204B CS configuration #1 ADC converter resolution(& 178% 0x229)

(8) HZE JESD204B Subclass configuration 1 N’ configuration(ZF 178§ 0x22A)

(9) ECE JESD204B S configuration(Z 788 0x22B)

(

10) IRIBEEFXREE Serdes Y Lane Assignment F polarity invert(Z #7858 0x240-0x249)
8. BLE jesd_rstb_reg(F 785 0x100 BY[3])4 0, PASECE jesd rstb_reg A 1, #E AL JESD204B TX
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IR ERIEIE/MiBiEIR

ShREHERE RARRBERR, TN TREVRBBE/BERT

1. BCE Dual_mode(Z#7=% 0x005 f9[18]), BLE 0 VB F|LBEER, BE 1 VHRIIBBERN

2. EEBEEFE 0x1C A 0x00100000

10.3  JESD204B %{iEhgs

JESD204B £ O¥§ ADC £UiE#H {TRRET, 2233 8B/10B 4L /g & iXEEUim .

AEEXERANSHEIUNER T &,

L S

N HD

12Lanes BEIREET

12 16

12

12

6Lanes BB IE T

6 8

12

12

12Lanes MR EHE T

12 8

12

12

NINININ ™M

6Lanes M@ EIET

NN R R Z

6 4

elleolielie]
QIO |O

12

[HENY YRR (R [

12

12Lanes i@ EE T 5T

Frame 0

LANE

Octet0

Octetl

Nibble0O |  Nibble1

Nibble 2

Nibble 3

DAO

S0[11:0]

S1[11:8]

DAl

| S2[11:4]

DA2

DA3

S3[11:0]
|

S5[11:8]

DA4

| S6[11:4]

DA5

DAG6

S7[11:0]
|

S9[11:8]

DAY

| S10[11:4]

DBO

DB1

S11[11:0]
|

S13[11:8]

DB2

| S14[11:4]

DB3

S15[11:0]

DB4
DB5
DB6
DB7

not uesd
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6lLanes R & 48 1\ AR 5

LANE

Frame O

Octet0

Octetl

Nibble 0

| Nibble1

Nibble 2

Nibble 3

DAO

SO[11:0]

S1[11:8]

DAl

S2[11:4]

DA2

S3[11:0]

DA3

| S5[11:8]

DA4

S6[11:4]

DA5S

S7[11:0]

DAG

DA7

DBO

DB1

DB2

DB3

DB4

DB5

DB6

DB7

not uesd

=

2lanes i@ E T R GT

LANE

Frame 0

OctetO

Octetl

Nibble 0

| Nibble1

Nibble 2

Nibble 3

DAO

MOSO[11:0]

MOS1[11:8]

DAl

MOS1[7:0]

MOS2[11:4]

DA2

MOS2[3:0] |

MOS3[11:0]

DA3

MOS4[11:0]

| MOS5[11:8]

DA4

MOS5[7:0]

MOS6[11:4]

DA5

MOS6[30] |

MOS7[11:0]

DAG6

M1S0[11:0]

| M1S1[11:8]

DA7

M1S1[7:0]

M1S2[11:4]

DBO

M1S2[3:0] |

M1S3[11:0]

DB1

M1S4[11:0]

| M1s5[118]

DB2

M1S5([7:0]

M1S6[11:4]

DB3

M1S6[30] |

M1S7[11:0]

DB4

DB5

DB6

DB7

not uesd
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LANE

Frame O

OctetO

Octetl

Nibble0 |

Nibble 1 Nibble 2 Nibble 3

DAO

MOSO[11:0]

MOS1[11:8]

DAl

MOS1[7:0]

| MOS2[11:4]

DA2

M0S2[30] |

MOS3[11:0]

DA3

M1SO0[11:0] |

M1S1[11:8]

DA4

M1S1[7:0]

| M1S2[11:4]

DAS

M1S2[30] |

M1S3[11:0]

DAG6

DA7

DBO

DB1

DB2

DB3

DB4

DB5

DB6

DB7

not uesd
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11 #EFERT (Package Outline)

E]

[ 1
C T
@ ] P . _ Pin 1 INDEX
| [p131211109 8|7 65432
[]eoalc i - i
Pin 1 INDEX ® | ‘* 000000000 COO|A
30,5000+ > ——Jlr—— = L:%)ooo-\:oou 00000OQ B
{ ' | % E
. | ‘ .
‘ I ‘ = F
[ R it D Bl
| ' ] s
I ‘ I K
1 ‘ L
- | | M
—— ‘ 0000000000 CO 0O |N
! NoNeNesNeRoNsHeNo) YO 0O |P
b i L i PR
rd \
P, = / \ .
12XR0,50 64010 f =l - TTEeTT 1 96xb [#]dd@c[ElA]

BOTTOM VIEW

SIDE VIEW
A 11-1. FCBGA196 % R~ H

Dimensional Ref.

REF. Min. Nom. Max.
A 2.13 2.32 2.51
A1 0.30 0.35 0.40
A2 0.76 0.85 0.94
A3 1.07 1.12 1.17
D 11.9 12.0 12.1
E 11.9 12.0 12.1
D1 10.4 BSC
E1 10.4 BSC
L 0.8 REF
e 0.8 BSC
b 040 | 045 | 050
Tol. of Form & Position
aaa 0.10
bbb 0.10
cce 0.20
ddd 0.05
Notes:

1. All Dimensions are in Millimeters (Angles in Degrees).
2. Dimensioning and Tolerancing per ANSI Y14.5M-1994.
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12 1JW935E5 (Orderable Information)
oS 7= miEiR i FESE HFEHER IR
CAE2200 | 12 fif 10.4Gsps 55%#f ADC | -40°C E +115°C | 196 Bk- IS ERMEFI5 % | FCBGA-196
CAE2300 12 fif 8Gsps SHXK+E ADC -40°C & +115°C | 196 Bk- FIZETRMFESIF % | FCBGA-196
CAE2400 | 127 6Gsps Hf#X+f ADC | -40°C & +115°C | 196 Ik- FIRBKMFESI3 % | FCBGA-196

ERFHMEREN

Caelus“$Z [FAF IR MBI AT T S MEE (BIFEER) . BITHER (8/FSEF 1) . NAREMEITEN. WETE, ReEE8H
HMERE, MDA BREEAMETARATRERNER, SHREARTNEEE. REERETEMNERSRARIBEEAE=
FENR = AR R IE R

XEEF RO i E  Caelus/= BFETIRITHBGHEARER, S ETRBUTEERAE: (1) $HXEHRBEESERNCaelus /=
g, ()&, BIEFNRENNA, G) BRENNAFEENICENRETHMIGERSE. E8RE. BESHMEX,
XEFBFEMEEE, AABTEH. CaelusiRANER o] X L FR i F I & A TRAT R f9Caelus = IR . 2N XERREHRITH
E SRR, BITAE AL M Caelus 1R =S E = 7 18 =4,

Caelustz A 7= T2 5% Caelus BY$HE £ 3R Caelusi™ @FE M MY HADIE A LR MAR., CaelusiZ X ETBEHF ALY B IMHEMBARXER
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