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CAE2500

N

4GSPS 12 {7515FRFFIEE 5 #75 (ADC)

i

DEEE: 12-bit, ToLFL (no missing code)
PR EF S

CAE2500 : 4 GSPS (EAi@3E) , 2 GSPS (RU@ i)

BER: 152
N ER & SE Bl [Vpp,ai]: 0.8V (typ) , 1V (max)
1R % A\ 56 (-3dB) : 6 GHz
I%FLE ( Code error rate ) : <10
FAAELE 4 INL @ 180 MHz :
CAE2500: -1.58 / +1.33 LSB
3L M DNL @ 180 MHz :
CAE2500 : -0.36 / +0.38 LSB
{Z12LL SNR @ 1.09 GHz , -1 dBFS :
CAE2500 : 47.6 dBFS (0.5V,p) , 51.2 dBFS (0.8V,p)
T H B N7SEE SFDR @ 1.09 GHz , -1 dBFS :
CAE2500 : 68.1 dBc (0.5V,y) , 64.3 dBc (0.8V,p)
B 30\L ENOB @ 1.09 GHz, -1 dBFS :
CAE2500 : 7.6b (0.5V,p) , 8.2b (0.8V,,)
6/12/16 @& JESD204B #Hid), HAIBIEEK
16 Gbps, X FF 8b/10b ZRAL, i
FE1IBEMLER
k2 F T & 48(DDC) : Tk 8K
SO 9 S FF 1x,2x,3%,4x%,6X, 8%,12X,
16x,24x,32x,48x,64x HEX LL {51
B #da B S FF 2x,4x,6x,8x%,16x,24x,
32x, 48x,64x,96x,128x i ELEL 51
> DDC B F MU/ MH7 Ay 48 fif NCO
IR AN
R A BIEL ERIP
FREEZRE
THERE (48)
{RINFE:
CAE2500: 1.9W (#3®iH),
HE

:-40 to 115°C

2.0W (WIBIE)
: FCBGA196 (12mm x 12mm)

RzF3

TR BRI
TBHBERS
SREERE
MR (802.11ad, 5G)
AR A E X To 28 (SDR)
S &

Bk ihag

3 #ig

CAE2500 @—35K 12 fi, ERFAREFREGEHe =S
(ADC), BBIEERN THRARIEEA 4GSPS, X
BEER TEMBENRKRFEN 2GSPS,
BRENENRE LR T L RERE, TH
THERENES, NWHEESBREHSRRNES
T oa N AR K
CAE2500 X FH= 1% JESD204B #HiH O, T1EEE
(258) %X45-40to0115°C, &34 FCBGA196
(12mm x 12mm) ,

CAE2500 5 CAE2200/CAE2300/CAE2400/CAE2600/
CAE2700 ST I3k, TJIRIBFE KR IGLE

1=} 7 Q\z %%;Qz
sptms ﬁiﬁﬁ* ﬁﬁ;
CAE2200 | 10.4(HiEiE) / 5.2 iBiE) 12
CAE2300 S(EAIBIE) / 4R IE) 12
CAE2400 6(EIBIE) / 3(EIE) 12
CAE2500 A(BBIBIE )/2(50115 ) 12
CAE2600 2BEE) / 1(BBEIH) 12
CAE2700 | 1(HiBiE)/ 0.5(0EIE) 12

4 JHEEIERE

AVDD18_BUF / ADC/BIAS/REF /CK  AGND BVNNO8 DVDD18 DVDDO9 DGND JVDD0O9 DIVDD JVDD18 JGND
(ov) (-1v) (1.8v) (0.95V) (0V) (0.95V) (0.95V) (1.8V) (0V)
o o et o o o o o o o

0!
0!

o 299

AINP_TRIGX ¢
AINN_TRIGX

CAE2X00

GPIO<D>

RBIAS<0>

RBIAS<1> TDIODE_P ~ TDIODE_N 5 5

j=3=¥s]
553
GPIO4>

SPI_CSH

HFHEEAR CRYI) BRAS  www.caelustech.com

1/73

UTO_P
UTO_N


http://www.caelustech.com/

caelus®
CAE2500

L B e 1
2 R e 1
B BEIR o 1
B TIBEAERE] oo 1
D B BT S e 3
6  SIBIEEMINEETIR (Pin Configuration aNd FUNCLONS). ..ot eeeeeeseeeeeeeeeeese e eee e ee e 4
T FETRINAE (SPCCITICATIONS) ...vooveeee ettt ettt 8
71 ELSHEME (EIECHiCal CRETACLEIISTICS) ... vveecveoeeeeeeee oo eee et ee e e e es e e e 8
CAE2500 SPECITICATIONS. ....c..vieieiiieeteieeie ettt b1 2 bbbt bbb s b s bbbt bbb 8

7.2 BFFEESK (TIMING REGUITEIMIENTS).......oooooeoeeeoeeeeeeeeeeoeoeeeo oo 13
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CAE2500
5 {EUAsE
EWBEH | REAS EMAE

2026.9 Rev 2.2 &2 101 MR E

2026.9 Rev 2.1 FIE S R AR LR 1101 MIBRHRE

2026.8 Rev 2.0 &R pin to pin AR, RN RFARE 6GHz
%Ezﬁ Pinmz?a%i AVDD18 L&Xi JV][;;)OQ E%;‘?gﬁﬂﬁa\%uo
BHE O EFFRI, FE T IO EHFFS.

2026.1 Rev 1.7 e
EREIE,
i 83 S SEMIEIEILAA, 8.4 BHIREZIRA.
B RIDENIRE R,

2025.11 Rev 1.6 B3R 6-1 B S ThEE IR .
B L1ERE (458) M 105°C A% A 115°C,
EFRR AR 85 1., MEIFE.

2025.9 Rev 1.4 BRI MRS

2025.3 Rev 1.3 178315 BN APB 25 Z 1788, MAC Register, PMA PHY Register
BB S45 M SNR / SINAD / SFDR / ENOB #UiB E T,

202411 | Revl2 | amip1g g2 FRea CONVST 2024 SPICSH. BRiRMEIE

2024.11 Rev 1.1 1IN 1Fa81% A

2024.10 Rev 1.0

2024.5 Rev PreB | #1kk
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i CAE2500
6 S|iEcEFNIEEIA (Pin Configuration and Functions)
1 2 3 4 5 6 7 8 9 10 11 12 13 14
4
A | ~AGND RBIAS<O> AGND  AGND AINP1 ANNT AGND  AGND DVDD09 | BGND  STEPO  FEEDC A
B | acnp  acno BYNNOE aonp aonp aenD aenp (BVAR%® pvoooe | pend S'E?s[i% SE?;% 35?:3% SETE% B
c| o oo S8 5D 0B D B0 U oooe (o) @) om0 i 3 |
D | Soks AoND  AcND PO aenD  aenD DD TD'_?IDE DVDDO09 | DGND ‘ DJVDD ﬁETP_g SET(?_?, D
| de son GBS o oo S0 B9 oo (d) @) G e |
F AGND  AcND  RDDI8- AUODIS aeND  AcND  ATOPIS- AGND  DVDDOS | DGND “ SUET%?S %ET';?S F
G| fhex AGND DS AGND  AeND VDD AcND  DVDDO9 | DGND " SUETEBS SUET'EZS G
i| s oo @B oo oo 2 T Q@@ = x|
J | Aono aenp ADPIS- AP aenp  aenD  APPIS- [ penp TS opo<s> cpio<s> ‘ Yo vme | Y
| A e 4 e oo 200 (@) oo @) oo @) v w2 |k
L AI(I:\’IIL‘L AGND  AGND ﬁVDDCD:f; AGND  AGND %%Djfg SYNCB | DGND “ SUETES’FC,’ %ET'E?S L
m| oo oo S G5 G G G A o @) oo @ o o2 | @
N | nono aeno BN aeno Ao aenD aeno (BYEN®® fpenp  scik T ooN tor wmr N
P AGND RBIAS<1> AGND AGND AINP.2 AINN.2 AGND  AGND PD%V\\/’VENR SPI_CSH SUET'jE’S %ETF:E’S P
1 2 3 4 5 6 7 8 9 10 1" 12 13 14
Top View Not to scale

B 6-1. 196-Ball Flip Chip BGA
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% 6-1. 5|BIZIRE (Pin Functions)

EHE

DiResEA

A2
P2

RBIAS<0>
RBIAS<1>

HANEME 12k BRI, BT~ RINBERRNTSERR.
FE12KBEAMMESBEREE EEBH(L'LX?KFH 0.1%%E,
25ppm/°C)

BENF

A5

AINP_1

TN

RBEER: F-RUBEZDWANERA (I-channel)

BEERN RAMENBEZSWANERA (153#F Qchannel)

TME S0 BRIGEE, X#FFDCHEACHE. HIR, ZERNLIUHER
AFHEHESEE R RBHER,

ARINRE T AR BEE RN RAZED.

A6

AINN_1

TN

WBEER: FARUBEED WA (I-channel)

BmERl RMENBEZESWARNTEA (153#F Qchannel)

TR S0 MBELE, X35 DCHEACHE. HIER, ZEMLIUREH
AFHEBESEERRBHER,

ARARET AR BERNRINBAZD,

P5

AINP_2

BN

WBEEL FRUBEEZDWANIERAN (Q-channel)

BEERN TEENBEZSMANERA (133F Qchannel)

TR S0 BRIGEIE, X#5DCHEACHE. HIE, ZEMLIUHEH
AFHEBESCE KRB R R,

BEIET SPI ey R BERNARIBMANEZD,

P6

AINN_2

TN

WREER: FoEREESMANTBA (Q-channel)

BREER SRENREESRARNGBA (153F Qchannel)

ERIE 50 BIBHEPE, ZFFDCHHFACHE. IR, ZEMLTAEH
AFAREEEE R IBROER.

FEiRiT SPI ARV B EEARRNNRINAAZEO,

D1

AINP_SYSREF

TN

SYSREF Z0WINES (IE#) . BFREFPE ADC & EIERN Fa
FGPA, B 50 BiiBHFE, ¥ DCE ACHBE. FIR, ZERILM
RN EE ESCE RIRRNE R,

E1

AINN_SYSREF

PN

SYSREF ZRBNES (fam) , ATRF % ADC &R IR F
FGPA., B 50 BB, X#DCHE ACHA. B, 13
WERMALRBEEERZRNER.

Hf\ﬂ Z‘ /ﬁ:[

G1

AINP_TRIGX

BN

F3F DDC #HERE AR L . EREE 50

HER, RERXIURERAIESE

fib% 88 (Trigger) X Z0 55 (1E) |
BR#GEEFR, ¥ DC HE AC A,
SEEI RARMEAIE K.

H1

AINN_TRIGX

A

FiT DDC a5 T ., ©R#E 50
IR, ZEHMR /ﬁﬁﬂinu)\ LR R

fib % 2 (Trigger) X ZH 55 (i) |
BRAGEEME, ¥ DC = #F ACHE.
SEE RARIRAIE K,

K1

AINP_CK

PN

IR HEDES(Em),
B ACHE, EiZE

ZERSS A RATRS, SR ABEY 50 Big
A TUR R AR ESER RRBR B K

L1

AINN_CK

BN

IWBEDNMES(TaiR), ZEWATHREEENH, ThRERBT 50 K
B ACHE, EBZEMNSIHEMARREEEELREHER.

E8

TDIODE_P

BN

BETREE (FAR) EE BISIEREERSREWSHER. ZER
REEAR, BRE

D8

TDIODE_N

BN

BEZRER (KH’F&) EiE BUSINEREERSREWCHER. ZEH

REERR, ER

B3, B8, C3, C8
M3, M8, N3, N8

BVNNO08<0>
BVNNO8<1>

TN

#EM%E%&%E@EE . efERE
ST R T B AL ATRE R B K

FI5MER T LDO IR, 1ZBIRDIUHE

C4,C5, C6, C7
M4,M5, M6, M7

AvDD18_BUF<0>
AVDD18_BUF<1>

TN

1.8V &35 A\ Buffer Bj&
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CAE2500

% 6-1. 5| HITheE (52)

EHEFS EiA HKE INREHER
E3 AVDD18_BIAS<0> o .
WA | 1.8V &4l BIAS 8&
K3 AVDD18_BIAS<1>
D4, D7, E4, E7,
F4 F7.G4. G AVDD18_ADC<0> \ \
Ha 7 14 J7 WA | 1.8V ###l ADC BR
K4 K7 L4 L7 AVDD18_ADC<1>
F3 AVDD18_REF<0> X .
WA | 1.8V | REF 8&
J3 AVDD18_REF<1>
H3 AVDD18_CK<0> o .
BN | 1.8V &I B E
G3 AVDD18_CK<1>
A1, A3, A4, A7,
A8, B1, B2, B4,
B5, B6, B7,
C1,C2, D2, D3,
D5, D6, E2, E5,
E6, F1, F2, F5,
F6, F8, G2,
G5, G6, G8, AGND B | S
H2, H5, HB, J1,
J2, J5, J6, K2,
K5, K6, L2, L3,
L5, L6, M1, M2,
N1, N2, N4, N5,
N6, N7, P1, P3,
P4, P7, P8
A9, B9, C9, D9, ot R
E9 F9. GO DVDDO09 BN | 0.95V AR E
K10 DVDD18 WA | 1.8VEFEOSRR
A10, B10, C10,
D10, E10, F10, DGND wmA | BEH
J8, N9, G10, L10,
EIEREMNER, —BRMET e, ZERYNS~ERHTEN. 5
H8 RESET_ANALOG PN NS e
- BN | aeaEh, TETHERRISEST, 18V B,
BFEBREMNERH., SHEENEMN, EEI{EMIERFEEF,
H9 RESET_LOGIC WA | A LEBEE, SHRRNEN POR BRSENFIENETHEEE, ZEARG
SO 2k, 1.8ViEiE,
L8 FD<0> ESRARERNER, FD<0> XA I-channel, FD<1> X Q-
Tl am
K8 ED<1> channel, 1.8V iZig,
J11 GP10<4>
Jo GPI0O<3>
K9 GP10<2> B | FF DDC pylRiEMm=E ks, 1.8V 24,
K11 GPIO<1>
M11 GP10<0>
Jo TSKEW BG A iZ%Hﬂ;ﬁ%‘EEWﬁILXFﬁﬂEéEﬁrﬁ?ﬁimﬁ (background timing skew
calibration) , 1.8V 1848,
JESD204B 155, KER, JESD204B 5izlizsE#{TiIEF, EF
L9 SYNCB IAN | ; e .
N | e ENELBET, 16V 28,
SPI St {FRE=2, 05EARISPI, Y SPI#TEER, #5451, 1.8V 8
P10 SPI_CSH A RiEFEsEES S92 E HTESH, RiFH be:A

H,
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CAE2500 ZUNRRRRRRRnnnnnnnnnnnn
% 6-1. 5|BIThEE (82
EHFS EHE £ ThegHEik
N10 SCLK WA | SPIEsMES, 1.8V 2,
M9 SDI WA | SPIBAES, 1.8ViE%H,
M10 SDO I | SPI@mtES, 1.8V 8%,
W R, BMASEEESE S % T VBRI (R
oo POWERDOWN | g | DHETSBREN, SABSBTBEAME, EBIAMRFEST,
1.8V 248,

D11, H10, L11 NC / B, RNE#E. NC SIMEE bl iEa s Fa3E,

C12, D12, E12 DJVDD | 0.95V JESD204B £kt

ﬁ::g’ E1122’ ,{21122’ JVDDO09 LN 0.95V JESD204B SerDes #z [0 {8
F12 JvDD18 N 1.8V JESD204B 0 I/0O {&&

A13, A14, C11,

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

H11, P13, P14
m; ggsggﬂlg—s i | Lane 0 24> SerDes #yHixf, A3 100 Er i e FE
P12 SERDOUTIF | it | Lane 124> SerDes 415y, ¥ 100 KB
e SERDOUTZR | #itt | Lane 224 SerDes #ittxd, 195 100 K4S R
W SERDOUTS P | it | Lane 3 %) SerDes §ith, 3% 100 BRISHIR
o SERDOUTA N | i | Lane 4 %5 SerDes #iifix, Pk 100 Bigea
K1a SERDOUTSR | #itt | Lane 524 SerDes itk a4, 193 100 K3 e
s SERDOUTSR | #iitt | Lane 6 245 SerDes it x4, 195 100 KT e
e gggggﬂg—ﬁ | Lane 7 24} SerDes %, fyfE 100 B BR
) SERDOUTS P | it | Lane 8 %4 SerDes i, /93 100 54818
o SERDOUTO P | it | Lane 0 %45 SerDes ik, 193 100 5418
o SERDOUTIOR | sty | Lane 10 24> SerDes Hitit, i 100 B
E}g 25238%}}—,3 W | Lane 11 4> SerDes #HH %+, N1Z 100 B3 fE
o SERDOUTI2P | sy | Lane 12 %4> SerDes i3, ik 100 BKiB
g}g gggggb’ﬂg—ﬁ #H | Lane 13 24y SerDes % 4 3, Ay#E 100 BciB e R
2] ; 25238&}3—5 W | Lane 14 4 SerDes %y X+, Az 100 RiigEE fE
o SERDOUTIS P | st | Lane 15 %45 SerDes i3, 3 100 KRI85
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CAE2500
7 BiAR#4E (Specifications)
7.1 BBS451% (Electrical Characteristics)
CAE2500 Specifications
CAE2500
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 6 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 0.4 \Y}
Clock Frequency Feuk 2.0 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, svSREFIN 0.9 \Y
Frequency Periodic mode 12.5 31.25 MHz
Pulse Width Burst and Periodic modes 500 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 10.41 \Y
Tempco From -40°C to 125°C +50 +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 13 mV
Code Error Rate Whole chip <10 ssr::?):és

8/73
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CAE2500
CAE2500 Specifications (Continued)
FETETEDD Single-Chggr?siEg;: 4 GSPS : — Lt
’ Min ‘ Typ ‘ Max
AC Accuracy
Fin = 180MHz, -1.0 dBFS (0.5Vpp FS) 47.9 dBES
Fin = 180MHz, -10.0 dBFS (0.5Vpp FS) 48.0
Fin = 180MHz, -1.0 dBFS (0.8Vpp FS) 51.8 dBES
Fin = 180MHz, -10.0 dBFS (0.8Vpp FS) 52.0
Fin = 1.09GHz, -1.0 dBFS (0.5Vpp FS) 47.6 dBES
Fin = 1.09GHz, -10.0 dBFS (0.5Vpp FS) 48.0
Fin = 1.09GHz, -1.0 dBFS (0.8Vpp FS) 51.2 dBES
Fin = 1.09GHz, -10.0 dBFS (0.8Vpp FS) 51.8
Fin = 1.55GHz, -1.0 dBFS (0.5Vpp FS) 47.5 dBES
Fin = 1.55GHz, -10.0 dBFS (0.5Vpp FS) 48.0
>NR Fin = 1.55GHz, -1.0 dBFS (0.8Vpp FS) 50.7 dBES
Fin = 1.55GHz, -10.0 dBFS (0.8Vpp FS) 51.9
Fin = 2.35GHz, -1.0 dBFS (0.5Vpp FS) 46.9 dBES
Fin = 2.35GHz, -10.0 dBFS (0.5Vpp FS) 47.8
Fin = 2.35GHz, -1.0 dBFS (0.8Vpp FS) 49.5 dBES
Fin = 2.35GHz, -10.0 dBFS (0.8Vpp FS) 51.7
Fin = 2.90GHz, -1.0 dBFS (0.5Vpp FS) 46.5 dBES
Fin = 2.90GHz, -10.0 dBFS (0.5Vpp FS) 47.9
Fin = 2.90GHz, -1.0 dBFS (0.8Vpp FS) 48.5 dBES
Fin = 2.90GHz, -10.0 dBFS (0.8Vpp FS) 51.6
Fin = 180MHz, -1.0 dBFS (0.5Vpp FS) 47.9 dBES
Fin = 180MHz, -10.0 dBFS (0.5Vpp FS) 47.9
Fin = 180MHz, -1.0 dBFS (0.8Vpp FS) 51.7 dBES
Fin = 180MHz, -10.0 dBFS (0.8Vpp FS) 52.0
Fin = 1.09GHz, -1.0 dBFS (0.5Vpp FS) 47.6 dBES
Fin = 1.09GHz, -10.0 dBFS (0.5Vpp FS) 48.0
Fin = 1.09GHz, -1.0 dBFS (0.8Vpp FS) 51.0 dBES
Fin = 1.09GHz, -10.0 dBFS (0.8Vpp FS) 51.7
Fin = 1.55GHz, -1.0 dBFS (0.5Vpp FS) 47.4 dBES
Fin = 1.55GHz, -10.0 dBFS (0.5Vpp FS) 47.9
SINAD
Fin = 1.55GHz, -1.0 dBFS (0.8Vpp FS) 50.5 dBES
Fin = 1.55GHz, -10.0 dBFS (0.8Vpp FS) 51.8
Fin = 2.35GHz, -1.0 dBFS (0.5Vpp FS) 46.7 dBES
Fin = 2.35GHz, -10.0 dBFS (0.5Vpp FS) 47.7
Fin = 2.35GHz, -1.0 dBFS (0.8Vpp FS) 49.1 dBES
Fin = 2.35GHz, -10.0 dBFS (0.8Vpp FS) 51.6
Fin = 2.90GHz, -1.0 dBFS (0.5Vpp FS) 46.4 dBES
Fin = 2.90GHz, -10.0 dBFS (0.5Vpp FS) 47.8
Fin = 2.90GHz, -1.0 dBFS (0.8Vpp FS) 48.3 dBES
Fin = 2.90GHz, -10.0 dBFS (0.8Vpp FS) 51.5
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CAE2500
CAE2500 Specifications (Continued)
D Single-Chggr?siEg;: 4 GSPS Mi e Unit
; in ‘ Typ ‘ Max
AC Accuracy
Fin = 180MHz, -1.0 dBFS (0.5Vpp FS) 71.8 dBe
Fin = 180MHz, -10.0 dBFS (0.5Vpp FS) 69.7
Fin = 180MHz, -1.0 dBFS (0.8Vpp FS) 71.2 dBe
Fin = 180MHz, -10.0 dBFS (0.8Vpp FS) 75.4
Fin = 1.09GHz, -1.0 dBFS (0.5Vpp FS) 68.1 dBe
Fin = 1.09GHz, -10.0 dBFS (0.5Vpp FS) 71.8
Fin = 1.09GHz, -1.0 dBFS (0.8Vpp FS) 64.3 dBe
Fin = 1.09GHz, -10.0 dBFS (0.8Vpp FS) 71.8
Fin = 1.55GHz, -1.0 dBFS (0.5Vpp FS) 70.7 .
Fin = 1.55GHz, -10.0 dBFS (0.5Vpp FS) 71.3
>FOR Fin = 1.55GHz, -1.0 dBFS (0.8Vpp FS) 69.9 dBe
Fin = 1.55GHz, -10.0 dBFS (0.8Vpp FS) 721
Fin = 2.35GHz, -1.0 dBFS (0.5Vpp FS) 66.9 dBe
Fin = 2.35GHz, -10.0 dBFS (0.5Vpp FS) 68.0
Fin = 2.35GHz, -1.0 dBFS (0.8Vpp FS) 62.6 .
Fin = 2.35GHz, -10.0 dBFS (0.8Vpp FS) 70.3
Fin = 2.90GHz, -1.0 dBFS (0.5Vpp FS) 66.3 dBe
Fin = 2.90GHz, -10.0 dBFS (0.5Vpp FS) 72.7
Fin = 2.90GHz, -1.0 dBFS (0.8Vpp FS) 65.0 dBe
Fin = 2.90GHz, -10.0 dBFS (0.8Vpp FS) 71.8
Fin = 180MHz, -1.0 dBFS (0.5Vpp FS) -82.4 dBES
Fin = 180MHz, -10.0 dBFS (0.5Vpp FS) -80.4
Fin = 180MHz, -1.0 dBFS (0.8Vpp FS) -82.7 dBES
Fin = 180MHz, -10.0 dBFS (0.8Vpp FS) -85.0
Fin = 1.09GHz, -1.0 dBFS (0.5Vpp FS) -76.2 dBES
Fin = 1.09GHz, -10.0 dBFS (0.5Vpp FS) -78.4
Fin = 1.09GHz, -1.0 dBFS (0.8Vpp FS) -72.1 dBES
Fin = 1.09GHz, -10.0 dBFS (0.8Vpp FS) -81.7
Fin = 1.55GHz, -1.0 dBFS (0.5Vpp FS) -75.7 dBES
Fin = 1.55GHz, -10.0 dBFS (0.5Vpp FS) -81.4
HD2 Fin = 1.55GHz, -1.0 dBFS (0.8Vpp FS) -71.0 dBES
Fin = 1.55GHz, -10.0 dBFS (0.8Vpp FS) -84.0
Fin = 2.35GHz, -1.0 dBFS (0.5Vpp FS) -66.8 dBES
Fin = 2.35GHz, -10.0 dBFS (0.5Vpp FS) -76.9
Fin = 2.35GHz, -1.0 dBFS (0.8Vpp FS) -62.6 dBES
Fin = 2.35GHz, -10.0 dBFS (0.8Vpp FS) -77.9
Fin = 2.90GHz, -1.0 dBFS (0.5Vpp FS) -69.0 dBES
Fin = 2.90GHz, -10.0 dBFS (0.5Vpp FS) -79.3
Fin = 2.90GHz, -1.0 dBFS (0.8Vpp FS) -65.2 dBES
Fin = 2.90GHz, -10.0 dBFS (0.8Vpp FS) -82.6
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CAE2500 Specifications (Continued)
FETETEDD Single-Chggr?siEg;: 4 GSPS : — Lt
’ Min ‘ Typ ‘ Max
AC Accuracy

Fin = 180MHz, -1.0 dBFS (0.5Vpp FS) -80.0 dBES
Fin = 180MHz, -10.0 dBFS (0.5Vpp FS) -80.1
Fin = 180MHz, -1.0 dBFS (0.8Vpp FS) -81.4 dBES
Fin = 180MHz, -10.0 dBFS (0.8Vpp FS) -78.2
Fin = 1.09GHz, -1.0 dBFS (0.5Vpp FS) -68.0 dBES
Fin = 1.09GHz, -10.0 dBFS (0.5Vpp FS) -71.5
Fin = 1.09GHz, -1.0 dBFS (0.8Vpp FS) -64.3 dBES
Fin = 1.09GHz, -10.0 dBFS (0.8Vpp FS) -71.8
Fin = 1.55GHz, -1.0 dBFS (0.5Vpp FS) -79.1 dBES
Fin = 1.55GHz, -10.0 dBFS (0.5Vpp FS) -71.0

b3 Fin = 1.55GHz, -1.0 dBFS (0.8Vpp FS) -69.3 dBES
Fin = 1.55GHz, -10.0 dBFS (0.8Vpp FS) -72.9
Fin = 2.35GHz, -1.0 dBFS (0.5Vpp FS) -67.0 dBES
Fin = 2.35GHz, -10.0 dBFS (0.5Vpp FS) -70.7
Fin = 2.35GHz, -1.0 dBFS (0.8Vpp FS) -65.1 dBES
Fin = 2.35GHz, -10.0 dBFS (0.8Vpp FS) -70.2
Fin = 2.90GHz, -1.0 dBFS (0.5Vpp FS) -73.8 dBES
Fin = 2.90GHz, -10.0 dBFS (0.5Vpp FS) -76.4
Fin = 2.90GHz, -1.0 dBFS (0.8Vpp FS) -65.5 dBES
Fin = 2.90GHz, -10.0 dBFS (0.8Vpp FS) -78.4
Fin = 180MHz, -1.0 dBFS (0.5Vpp FS) 7.7 it
Fin = 180MHz, -10.0 dBFS (0.5Vpp FS) 7.7
Fin = 180MHz, -1.0 dBFS (0.8Vpp FS) 8.3 Bit
Fin = 180MHz, -10.0 dBFS (0.8Vpp FS) 8.3
Fin = 1.09GHz, -1.0 dBFS (0.5Vpp FS) 7.6 Bit
Fin = 1.09GHz, -10.0 dBFS (0.5Vpp FS) 7.7
Fin = 1.09GHz, -1.0 dBFS (0.8Vpp FS) 8.2 it
Fin = 1.09GHz, -10.0 dBFS (0.8Vpp FS) 8.3
Fin = 1.55GHz, -1.0 dBFS (0.5Vpp FS) 7.6 Bit
Fin = 1.55GHz, -10.0 dBFS (0.5Vpp FS) 7.7

ENOB Fin = 1.55GHz, -1.0 dBFS (0.8Vpp FS) 8.1 Bit
Fin = 1.55GHz, -10.0 dBFS (0.8Vpp FS) 8.3
Fin = 2.35GHz, -1.0 dBFS (0.5Vpp FS) 7.5 Bit
Fin = 2.35GHz, -10.0 dBFS (0.5Vpp FS) 7.6
Fin = 2.35GHz, -1.0 dBFS (0.8Vpp FS) 7.9 Bit
Fin = 2.35GHz, -10.0 dBFS (0.8Vpp FS) 8.3
Fin = 2.90GHz, -1.0 dBFS (0.5Vpp FS) 7.4 Bit
Fin = 2.90GHz, -10.0 dBFS (0.5Vpp FS) 7.6
Fin = 2.90GHz, -1.0 dBFS (0.8Vpp FS) 7.7 Bit
Fin = 2.90GHz, -10.0 dBFS (0.8Vpp FS) 8.3
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CAE2500 Specifications (Continued)
. CAE2500 .
Parameter Conditions Unit
Min | Typ | Max
AC Accuracy
Noise Floor Density At 180MHz, -10 dBFS (0.8Vpp FS) | 1450 | | dBFS/vHz
Speed
) Single-channel 4 GSPS
ADC Sampling rate
Dual-Channel GSPS
JESD204B lane rate SerDes lane rate, 100 ohm termination 1.25 5.0 10.0 Gbps
Power Supplies
AVDD18 BUF, AVDD18_ADC,
AVDD18_BIAS , AVDD18_REF, 1.8V power supplies 1.7 1.8 1.9 Y
AvVDD18_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 785
Current (1.8V supplies) calibrations enable & DDC off (single) mA
Normal mode, all background 835
calibrations enable & DDC off (dual)
. Normal mode, all background
Current (0.95V supplies) calibrations enable & DDC off 520 mA
Current (1.8V supplies) Power down 26 mA
Current (0.95V supplies) Power down 10 mA
Normal mode, all background 19
. calibrations enable & DDC off (single) '
Power Consumption W
Normal mode, all background 20
calibrations enable & DDC off (dual) )
Junction Temperature Tivin t0 Twax -40 115 °C
Long-Term Reliability For Pro-longed use -40 105 °C
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7.2 BFEER (Timing Requirements)

SPLCSH __ [ | E—
SCLK  oe- R i a NN e N N K N N B p N N K W B EERE
sDI 5 i i 5 o TID

<

B 7-1. SPI S ##EE QKR

SPICSH _ [T | —
SCLK  +eres Bl alinEaliniptinligigEalipttainkainin i ninln BT
sl (XX T XXX R DXEDX BN o e oo —
SO a— —— XEXEX THEXTXT

< > ¢ >

B 7-2. SPI &R OER

Z{FE SPIES:
SHEANE SPHEEF 788, H<A9{ES SPICSH BRiAA 1.

SPI B F 78 HE 56bits, 6 Nap<F+ 10 S ghiE+40 IR,
6 fIdr 2 F IR EI 4 600001 00 B 7788, 6b0010 00 HEEH 17,

I SPI B SPI 5—% 778§ 32'h14183102 A, spi_wr_reg(10'h001,32'h14183102) Ui pattern ;&7 :
BIT 6 /> SCLK, X5 SDI 24 600001 00, Frld:2 SPI 5. /M 10 /> SCLK, Xt AJ2HbiE, #(#E > 00.0000 0001, F
TERE 001 FFs%. BEEMN 32 SCLK, XNVAEIER 14,18,31,02 /B A 01 FFa3H0EE N 32'h14183102.
®/EH 8 /N SCLK, XNHISDI A0, =ILAMEIE. (SPLCSH=1)

IX spi_rd_reg(10'h000,temp32b) BIESE 0 FFFFa8AIER A, 15 RA SPIIEXS N K

BIT 6 ) SCLK, Xtz SDI 24 600010 00, ATINE SPIiE#4. FE 10 A SCLK, R EEHHE, #IEH
00_0000_0000, F*~iEHRISZ SPI000 FFaE. HIEER 8 /N SCLK, 3FR2 SDI £3& 4 0, 4 8bits dummy, &EHEAY 32
N SCLK, XTRZAY SDI #3820, MlkE 3R A SDO Aot ikt ER.,  (SPI_CSH =1)

M MBS S= TRERS SO R, A RER LTOEME. SRS HR SDO 5= SCLK EFRSAE, #ifumT
BEEZEHN SDO 4R,
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7.3

BIRMEM (Typical Characteristics)

CAE2500 B854

INTEGRAL NONLINEARITY vs. DIGITAL OUTPUT CODE

INTEGRAL NONLINEARITY vs. DIGITAL OUTPUT CODE

Frequency [GHz]

7-5. Relative Magnitude vs Input Frequency
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0 512 1024 1536 2048 2560 3072 3584 4096 0 512 1024 1536 2048 2560 3072 3584 4096
DIGITAL OUTPUT CODE DIGITAL OUTPUT CODE
4 DIFFERENTIAL NONLINEARITY vs. DIGITAL OUTPUT CODE DIFFERENTIAL NONLINEARITY vs. DIGITAL OUTPUT CODE
- 1- "
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Iy — 05
[} %
= 0 =
= 2 0
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a z
05k 9.5
] L L - - L L ! _ 1 1 I 1 1 L L |
El
[ 512 1024 1536 2048 2560 3072 3584 409% 0 512 1024 1536 2048 2560 3072 3584 4096
DIGITAL OUTPUT CODE DIGITAL OUTPUT CODE
7-3. INL/DNL at Fin = 180MHz , 4GSPS (0.5Vpp FS) 7-4. INL/DNL at Fin = 180MHz , 4GSPS (0.8Vpp FS)
3 0
s A0 h
—1r 20 4
)
E ok =30 7
(]
° — 40b 4
ERd 2
€ 5 s B
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= 2 sl 1
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= 70—
J.4r
& 80
S
-90
-6
-100
-7 1 1 1 1 1 1 1 1 1 1 L L 250 500 750 1000 1250 1500 1750 2000
0 0.5 1 15 2 2.5 3 3.5 4 45 5 5.5 6 6.5 FREQUENCY [MHz]

7-6. FFT at Fin = 180MHz, 4GSPS (0.5Vpp FS, -1 dBFS)
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7-3. FFT at Fin = 1.09GHz, 4GSPS (0.5Vpp FS, -1 dBFS)
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7-4. FFT at Fin = 1.55GHz, 4GSPS (0.5Vpp FS, -1 dBFS)
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301 4
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60~ B
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7-9. FFT at Fin = 2.35GHz, 4GSPS (0.5Vpp FS, -1 dBFS)
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g
T
.
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7-10. FFT at Fin = 2.90GHz, 4GSPS (0.5Vpp FS, -1 dBFS)
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VALLLLRR RNt N ]}
L= i
CAE2500 HEBFE (Continued)
0 0
Ao B 10l 4
20 R 201 ]
301 B 301 4
& 4o E — a0 ]
£ 4
3, 50 7 8 5o )
2 a
1
2 6o - 2 el 4
701 g
80 ]
-90
o 250 500 750 1000 1250 1500 1750 2000 100 250 500 750 1000 1250 1500 1750 2000
FREQUENCY [MHz] FREQUENCY [MHz]

7-11. FFT at Fin = 180MHz, 4GSPS (0.5Vpp FS, -10 dBFS)

7-12. FFT at Fin = 1.09GHz, 4GSPS (0.5Vpp FS, -10 dBFS)
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7-13. FFT at Fin = 1.55GHz, 4GSPS (0.5Vpp FS, -10 dBFS)
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7-14. FFT at Fin = 2.35GHz, 4GSPS (0.5Vpp FS, -10 dBFS)
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7-15. FFT at Fin = 2.90GHz, 4GSPS (0.5Vpp FS, -10 dBFS)
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7-16. FFT at Fin = 180MHz, 4GSPS (0.8Vpp FS, -1 dBFS)
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7-17. FFT at Fin = 1.09GHz, 4GSPS (0.8Vpp FS, -1 dBFS)
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7-18. FFT at Fin = 1.55GHz, 4GSPS (0.8Vpp FS, -1 dBFS)
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CAE2500 BiBYS 14 (Continued)
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301 4

a0 4

50 B
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60 4

250 500 750 1250 1500 1750 2000

1000
FREQUENCY [MHz]

7-19. FFT at Fin = 2.35GHz, 4GSPS (0.8Vpp FS, -1 dBFS)
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7-20. FFT at Fin = 2.90GHz, 4GSPS (0.8Vpp FS, -1 dBFS)
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7-21. FFT at Fin = 180MHz, 4GSPS (0.8Vpp FS, -10 dBFS)
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7-22. FFT at Fin = 1.09GHz, 4GSPS (0.8Vpp FS, -10 dBFS)
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7-23. FFT at Fin = 1.55GHz, 4GSPS (0.8Vpp FS, -10 dBFS)
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7-24. FFT at Fin = 2.35GHz, 4GSPS (0.8Vpp FS, -10 dBFS)
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7-25. FFT at Fin = 2.90GHz, 4GSPS (0.8Vpp FS, -10 dBFS)
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8 i¥HHi5BE (Detailed Description)

8.1 iR (Overview)

CAE2500 2—3% 12 fif, SiRSHURMIELFHRE (ADC), FBERN THRARIEE 4GSPS, IBE TR AR
%4 2GSPS,

BEEREWBE THEERTELRERE, THTHAAXRENES NHAESRERNERNESTRNANTR.

CAE2500 X fimi&® JESD204B i 0, TIERE (45R) X#F-40to 115°C, fFE FCBGA196 (12mm x 12mm) %
%o

8.2 IN#EIEE (Functional Block Diagram)

AVDD18_BUF
(1.8v)

AVDD18_ADC AVDD18_BIAS AVDD18_REF  AVDD18_CK AGND  BVNNO8 DVDD09  DVDD18 DGND JvbD09  DNVDD  JVvDD18  JGND

(1.8v) (1.8v) (1.8v) (1.8V) o) (1) 095v)  (18V)  (ov) (0.95v) (0.95V)  (18v)  (0V)
3 A U J A A J A J J A\
AINP_1 + O SERDOUTO_P
100 BUF-I .
-I ADC - | > 12 ,o SERDOUTO_N
AINN_1 - 3
IZE = < 28 E :
SEL1 5 < 3 = g § () SERDOUT7_P
pias] 2 o Q= ’
AINP_2 h ol piGTALDOWN | 14 | £ 28 g ( SERDOUT7N
wl] |eura 0 aoc-a [ 1% S CONVERTER [y : :
AINN_2 - 1 —P—| b,o SERDOUTI5_P
o SERDOUT15_N
AINP_CK j ﬁ + CLOCK GENERATOR .
AND SYNCHRONIZER
AINN_CK T—
AINP_SYSREF h SYSREF
AINN_SYSREF -
AINP_TRIGX - h TRIGX
100
L] CAE2X00
BANDGAP + GPIO sl
- INTERFACE
’ ? b Y
|\ S—
RBIAS<0> RBIAS<1> TDIODE_P TDIODE_N GPIO<O>..GPIO<4> 2 5 X
v v

A& 8-1. ThEEER

SPI_CSH

HHEEAR CRYI) BRAS  www.caelustech.com
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8.3 (SSERI&EZIREE

CAE2500 5 S EHMHZTNAERTITT 0 4 LT 9 25!

3 8-1. CAE2500 {5 S &Rk

KAFS

ESERER

ERRE

ESERBTR

1

BIESHATR

4

AINP_1/ AINN_1
AINP_2 / AINN_2

FR AT

AINP_CK / AINN_CK

SYSREF AH {5 SMAER

AINP_SYSREF / AINN_SYSREF

TRIGX S SHNEH

AINP_TRIGX / AINN_TRIGX

BiSERmEERER

RBIAS<0> . RBIAS<1>

Ol |~ | W|DN

BECREEN

NN NN N

TDIODE P / TDIODE_N

= 10 mAER(1.8V BF)

13

RESET_ANALOG . RESET_LOGIC
TSKEW_BG . GPIO<0>
GPIO<1> ( GPIO<2>
GPIO<3> . GPIO<4>
SDI . SCLK . SPI_CSH
POWERDOWN . SYNCB

¥ 10 W ER(.8V BFE)

FD<0> . FD<1> . SDO

JESD204B SerDes & & &5

32

SERDOUTO_P / SERDOUTO_N
SERDOUT1_P / SERDOUT1_N
SERDOUT2_P / SERDOUT2_N
SERDOUT3_P / SERDOUT3_N
SERDOUT4 P / SERDOUT4 N
SERDOUTS5_P / SERDOUTS_N
SERDOUTG6_P / SERDOUT6_N
SERDOUT7_P / SERDOUT7_N
SERDOUTS8_P / SERDOUT8_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

8.3.1 EEHUSSIASHIAINP 1/AINN 1. AINP 2 /AINN 2

BRIME SN E MR

(AC) BEMEER (DC) BEMMEZETI,

Hr AINP_1/ AINN_1 AR BIE 1 ZES#AGA, AINP_2 / AINN_2 AEEABE 2 MES AL,
BRI NBERNEE 100 KBE2imEBrE.
REBHA —RE T H RN E STIRE 5 SEARIA N\ BIE L F R .

PCB MG EZEEMESMAEHN LB RIZRBEN 50 B / 4 100 BFEiEs, TEENELMET
SERBEMANESFATENRS . AR, ENHAESH PCB EEANREBFLITEIL, FHFRE, PHiHAd
EELANERERANERETI.

AT ) PCB ELIMIRINMNE SHMAE, PCB R R T aEE A/ E® kA, Bl40 Rogers A9 RO4350B HH A

TH M6 &,
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Zix (AC) BEEREGA

WA 8-2 Fior, UM (AC) MEEREN, RIMESWMAEHHIMBREME 045V ZoWAHEER (VCMI) . %
VCMI B E T BT SMRER A /=4, FhiBid 2K BRE PR E i ERIMESMANE M.
FEIR WMEMBMAREN VCMI A& BTy, £/ VCMI T SE M- MERIRIE Z BHHE T,

VCMI_1
- ] AvVDD18
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 VEMIL2
AINN_2 500 ohm —— 0.1uF
0.1uF 2K ohm CAE2X00 |

VCMI_2
E 8-2. EIMESMAERRAR (AC) BEEETER
BE% (DC) #mAEREWA

WA 8-3 Fior, HEMR (DC) MEEEN, HNESHWAEMNTNEERIINRNE N ad (FIMESEREE) |
EIZAEIURT IR A ZE 2 H HAREEFH A 045V,

AINP_1 AINP_2
AINN_1 AINN_2
CAE2X00 CAE2X00

& 8-3. BUESMAEMER (DC) BEERTEHE

8.3.2 LA EBI AINP CK / AINN CK

ANTS

FRFshE N E B AINP_CK / AINN_CK XX #3550

(AC) #MEEET,

WE 8-4 Fiir, SHMAITENET 0.1uF [REHER, R AEZE AINP_CK/ AINN_CK,

AT BRRUBNNFHIERE, TN AENTIMIREZSHEEE (VCM_CLK)
R ES~4E, 2EHEIR (VDD _CLK) BEMRShERNERMRAEIR, #REM ADC /Y 1.8V AEMER, ER/NH

XA N BES A THL

BT $ME@ R AR 100 BRI PE

. 1% VCM_CLK o] UIBit s aRes,
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PCB L ERETMHMNE NN ELTRIZR AR 50 B / £ 100 BB ARG, FTEENELERS
SBENMRANESTEFENRS.

VCM_CLK
VDD_CLK(3.3V)
0.1uF D 2K ohm
AINP_CK 91K ohm
VCM_CLK
AINN_CK
! I 11K ohm 1uF
0.1uF 2K ohm CAE2X00
VCM_CLK .

E 8-4. TMHMAENZR (AC) BREERETEE

8.3.3 SYSREF [FZE(5S WA EHI AINP SYSREF / AINN SYSREF

SYSREF EHESMAEMXFRA (AC) #BEMKRER (DC) MBEMMERZATI.

ZEDMBMNERNIBE 100 BRIBHIZER, FERNBPELEBE~EELE, THEIIMPREHIESRE.

B 8-5 AZENMNE MERERER.

PCB L#%1Z % SYSREF EH {5 SHA BN EL T ™i%IZ B 8K 50 B / =4 100 BUEMIFEIRES, RNEEHE
LPEMS S SYSREF AHESRMANES~EEN RS .

1% SYSREF B 5 5 HE AR X F/ £ SYSREF 5 SRR EIE A =4,

0.1uF I
AINP_SYSREF AINP_SYSREF
AINN_SYSREF I — 1 AINN_SYSREF
0.1uF caezxoo| | CAE2X00
Z A ACHES I I ER(DCHBA

& 8-5. SYSREF RS {5 SMAERHKE (AC) #BE/ E% (DC) BEEEETEE

8.3.4 TRIGX (SSHAEHM AINP TRIGX / AINN_TRIGX

TRIGX ESHWANEMIHFHZR (AC) BEMKER (DC) BMEFMIMPEZEAR.

ZENBANEHAITE 100 RBHEBME, FERNREHERE~ELBEE, THIMNMREREBRE.

8-6 MZENMNEMEZEFERE.

PCB L& E TRIGX E 5N E HNEL T ™KL 8% 50 BXi / Z4 100 MEHMGFEIES, FA5EMNELZLME
MESH TRIGX EEMANESFETENRE.

% TRIGX {5 S ] Mi@id FPGA MZENHH 10 =4,

0.1uF |
AINP_TRIGX . ——— ] AINP_TRIGX
AINN_TRIGX I — 1 AINN_TRIGX
0.1uF caezxoo| | CAE2X00
R ACHE D E1E I ER(DCBA ER

& 8-6. TRIGX EES#MIAERZ R (AC) B4/ H% (DC) BAaEETER
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8.3.5 [N EEIFEBTEM RBIAS<0>, RBIAS<1>

RBIAS<0> . RBIAS<1>T /=4 il B N EFE S ERB BN,

ME 8-7 FiR, SABMEEIT— 12K i A,

Z 12K BIEMBERENTHET 1% QIWEEELE) , BINEREEREEENTHET 250pm.

12K BB PEHEFEFE A 0402 =& 0201 #3.

PCB FiZ 12K BMABRBEECH EMKNE, WA/ ELKE. AREFRE, BRREESHERETR.

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

E 8-7. S EREHE REM RBIAS<0> . RBIAS<1>EETEA

8.3.6 ;BE_IREEH] TDIODE P / TDIODE N

TDIODE_P / TDIODE_N 3 CAE2500 it F NEREE —IRE &M,

WNE 8-8 iR, IXEMIOEREEIMBIMGE S A, UL 52 CAE2500 RERLER, Byl H RS S a0 6 TR
FE#E, EhBEEBEIE Rs R EDER Ciff WEESERIBELRIMENNESFNERREE.

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

E 8-8. :EE_IREEH TDIODE_P / TDIODE N &EiEREE

8.3.7HF IO WAEH (1.8VHBFE) RESET ANALOG, RESET LOGIC, TSKEW BG, GPIO<0>
GPIO<1>, GPIO<2>, GPIO<3>, GPIO<4>, SDI, SCLK, SPI CSH, POWERDOWN .
SYNCB

CAE2500 —#F 13 MIF I0 I ANEH. SMEHNRAEINRIESEK 6-1,

BAT 5 GPIO 5| MY X A\TheE, A FFhwdt .

WA 8-9 Fror, 13 NMIF 10 W ANE MBI oA 0 BRI RRIEREE FPGA 89 1.8V B3 10 B, @R FPGA R 10 B

BIARE 1.8V BB, NIFEEITIMNRE et F#E ) 1.8V AT 10, FHEIEE CAE2500 M 10 B/,

RESET_ANALOG X% RESET_LOGIC B, ®JIU7E PCB LIEMEAIRHABE (TRABELE) , BERERAFTX
SCIRRE AR B AL

TMEAMET O mAEHNTEH M EE 18V 5B TLHE, BRES,
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TSKEW_BG
POWERDOWN
GPI10<0>
GPIO<1>
GPI10<2>
GPIO<3>
GPI1O<4>

SDI

SCLK

SPI_CSH

RESET_ANALOG

RESET_LOGIC
CAE2X00

8.3.8 HF IO WHEH (1.8VHBE) FD<0>, FD<1>, SDO

CAE2500 —#BF 3MHF O MHEH. SMEMNREIIRIESEER6-1,
NE 8-10 Fror, 3 NMELF 10 it EHNBIL 1]k AY 0 BRI FEE & FPGA BY 1.8V B 10 B,
R FPGA £9 10 BHIANE 1.8V B, NIFBITIMNBE FE#HS 7 E##A 1.8V A 10,

NMEBNEF O mEBEEMTINES, BREEEyEESHA,

FD<0>

FD<1>

SDO

CAE2X00

FPGA

0 ohm

0 ohm

\ 4

FPGA

A 8-10. H=F I0 M EM (1.8v HBF) EETEAE

8.3.9 JESD204B SerDes =it &/

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 . SERDOUT8 P/ SERDOUTE N
SERDOUTY P/ SERDOUT9 N . SERDOUT10 P/ SERDOUT1O0 N . SERDOUT11 P/ SERDOUT11I N

22/73
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SERDOUTI12 P/ SERDOUTI2 N, SERDOUTI13 P/SERDOUT13 N, SERDOUT14 P/SERDOUT14 N
SERDOUT15 P/ SERDOUT15 N

CAE2500 —3t7 16 lane JESD204B SerDes =% % &,

A 8-11 Frr, BMEMBEIL 0.1uF RERARMBEIERZE FPGA B RX BRI A= .

PCB 16 lane SerDes :£%k 55 M=% B8 % 50 BiiF / =4 100 BIBAIFEIIEH . 3 A 16 lane 2 BB MEKLIE,
SerDes 9 lane 5 lane Z [B]FB{RIEB NMET-33dB B FREE.

AR SerDes (5 S HMELIRFE, PCB M BEERASI/SEMRA, 5120 Rogers A RO4350B = EFATHI M6 %,

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

& 8-11. JESD204B SerDes B &EmH ERZEETEE
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8.4 FRR&ERSER

CAE2500 B 12 4H 1.8V BJE, 340 0.95V HjE, 2 4B-1V faHE,

& 8-12 £ CAE2500 & ETENE

E R 12V BEERR S EES 34 DCDC, Bi@iT 4 4> LDO =4 11 BREE

EENARTEE.

#4%) CAE2500,

Hh CAE2500 124 BB BR B8 JE R IR AEth %149 5 5 48 (AVDD18 BUF. AVDD18 ADC. AVDD18 REF. AVDD18 BIAS.
AVDD18 CK) . 5 ZHAB{IEFEREIMA LDO =4, FHiBiS#IK (Ferrite Bead) =B RBHEAIEKES (Feed through
filter) 788 5 HHE,

DVDD18 51vDD18 FJ I A— DO, {ERFEBIIHIL (Ferrite Bead) E BB AIRERE (Feed through filter)
B Y N
I%IZWE%EE:/)EO

DVDD09. DIVDD. JVDDO09 T[[MitFH—/ LDO, EE
through filter) 3 EiX =B IR,

TEBIWIL (Ferrite Bead) HHBRBERIBE (Feed

BVNNO08<0>5 BVNNO08<1>FE 7 PCB LR —i€, FHHE—IEHBERMEE, DB TESEMmE fBEREHIT

BAIZE, MWTEnmMeE,

PCB £ CAE2500 & F ESPEEBENEAN METEFNHERFE (ZEEELFEFEERE) |
WRERELASTEBRM/)N . BRAWBFEFLEBEB TR,

FRUEBERE,

T EBIFEEFRIF 1.8V BJE% T 0.95V BIE FE, R 0.95V BEAx LB, THSEHT 0 EHEIRER., RE8
BHIRE 095V BFE FHERZ 1.8V BIREE LBHAER, 5 10 HEMENRBETESEEH BRI RIR,

AGND. DGND. JGND =MH#EE# PCB HigiEfE—it,

12V | 7 1.8V(0.8A) I ayppig_BUF<0>/<1>
| peper | 2av ) oo, HER8VLLSA) L hynpig ADc <0/<1>
i ( max. output 1.8V ( 0.2A ) .
current 3) (max output [/ BV (02A) | AVDDIB-REF <0>/<1> pGnp
current 2A) —E - - »| AVDD18_BIAS <0>/<1>
1.8V (0.5A)
-} »| AVDD18_CK <0>/<1>
21V DO 2 1.8V (0.5A) »| DvDD18
| meany O vo1s DGND
[ 0.95V (2A)
DCDC 2 1.25V { »| DVDD09
»|  (max output > LDO 3 0.95V (1A)
current 3A) ( max. output »| DIVDD
current 3A) g 0.95V (1A) | )vDDOo9 JGND
Negative T)ower Negative power
supply _ supply -
DCDC 2V > LDO 1V(08A) | BVNNOS8 <0>/<1>
(o o o ot CAE2X00
 8-12. CAE2500 ##F B REZE~ERE
(3¥%: K/ DCDC % LDO fyH B EEN ASE, BAEBEEERRELFRFEAR DCDC s8I X% LDO s E)
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& 8-13 Z CAE2500 BEH D& H EENARTIEE.

E & LDO1 @i Rk HFES 1.8V B8, H AvDD18 BUF. AVDD18 ADC. AVDD18 REF. AVDD18 BIAS
—B& 1.8V BB, AVDD18 CK NIy A—§& 1.8V HE,

LDO3 J@iF #4344 H # g 0.95V B, HA DIVDD 5 JVvDDO09 £/ 1 F& 0.95V HjE,

PCB £ CAE2500 A REBEHEIRMVE RN METEFEEE (ZBEELFBEREERE)  FRUEBERE
HRERELTEBE/) . BRANBRTFE DA BTHR,

12V | 118V (2A)  faypDis_BUF<0>/<1>
J| DCbCl 2.1V »| AVDD18_ADC <0>/<1>
v ( max. output v LDO 1
current 3A) ( max. output »1 AVDD18_REF <0>/<1> AGND
current 2A) 1.8V (0.5A »| AVDD18_BIAS <0>/<1>
- — (0.5A) | AVDD18_CK <0>/<1>
2av [ 10032 1.8V (05A) |-y op1s
> (max. output 1.8V (0.5A) =
current 1A) _E ( ) »| VDD18 DGND
DCDC 2 0.95V (24 DVDD09
> ( max. output 125\/ > I-DO 3 0.95V ( 2A )
i currelnt 3A) ( max. output —E - »| DJVDD
current 3A) »| vbpo9 JGND >
Negative power Negative power —1
supply _ supply _ —
> DCDC 2V > LDO 1V(038A) »| BVNNO8 <0>/<1>
( max. output (max. output
current 1A ) current 0.5A) CAE2X00

& 8-13. CAE2500 #fEAHBREZET~EE

8.5 MRS KB EMEIRIB
CAE2500 &4HH R PCB FEEmMIEME KK B A B/ NEFEET ADC MaErE .,

Bl 8-14 2 CAE2500 HREMIEKERMIENENSZE~RE., BIFBIA PCB XAWMEEEATE, BEKERHE
R~F% 0201, IAERE AT INAME R PCB i5HE CAE2500 (Y EEHS GND EHIAIE .

ZIFEMZE, BT NC EH5 DIVDD BRI BERESR, XFTY NC EHARSRTSHER EXFEFL, PCBE
i1 NC BT AEFRE GND B, ZALE O] U E— 0201 HEMREB AR, 1§ NC ERiEHEE AE SERE NC B
5 DIVDD =#REHIES O] 88 S 2 ADC R ik Tk,

Bt AVDD18 MEH AN E N PCB FEBWIMENEBIEEN ., SSHFERMENERHET MUAREEARNERINE A EIER
BE, IREANELAZEBRWE LBEANE, NRVENBEAFTERTEREYNINE, REEEAERE—ULIEE/L
MNEREH FHELESR.

DVDD18 [} % JVDD18 iR ZEINE ST ADC & F M i —2I /& /N AL,

TR BERBEWEA— WF BEA 0.1uF MAE. DUER D BRSNS GRS
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F 8-14. CAE2500 #EFERHFERKEBZHNES Z~EE
GEE: BT NCEHARDIRE, TEEEERTE L EEHA. )

1 2 3 4 5 6 7 8 9 10 1" 12 13 14
g SERDO  SERDO
AcND  Reias<o> facnpl aoND APt ANN1  AcnD  facNpf fvopos (pond SERDO SSRDO A
BVNNO SERDO SERDO SERDO SERDO
aono  acp PR aono aep acnD  acno ) fvooos (pengl SERDO STRDO - BERBO. SERDO [ B
BVNNGB | WDD1¢ | | VDD18 | | VDD1€ .  VDD1E . BVNNOS SERDO  SERDO
AGND  AGND [ “co> I | BUF<0: ' | 3UF<0: ' | BUF<0: ' |3UF<o: | <o>  [YPD0 [ DONC ‘ DWC jria'N uron | ©
AINP_ AVDD1 AvDD14  /TDIODE SERDO  SERDO
orgr AonD  kovo TR oo heno  AEOTE (TP VDD09 | DGNE ‘ DJVD] i) Gt | D
AINN_ AVDD1 DD18_ AvDD1§  /TDIODE SERDO  SERDO
sYsRer  ["CND Bjas< foc<o> AGNCY  JAGND  “zpcog P pRBER ‘ b e N omon | E
AVDD1 DD18_ AVDD1 ‘ SERDO  SERDO
AGND fhanD AVDDUR. AYODIE. aonod honp AP AenD  voDos | DGNE . .) ve e o | F
—
AINP_ DD18_ AVDD1 SERDO  SERDO
VOB YN 0018 aongl  fono APDE AN gvooo | DGNE (. .’ TR N
AINN_ DD18_ AvDD1] 'RESET_ RESET_ SERDO  SERDO
TRIGX  [CNP bc<1> ACGNOY JAGND  \pc <& ANALOG  LOGIC ‘ . .) UTBN  UT7.N H
avop1d Appis AVDD1 TSKEW N SERDO  SERDO
aonD - peno Rt WO aondl keno Rk (penn | TSERY epio<s> cpio<s e e |9
AN
A S
AINP_ AVDD1 DD18_ AVDD1 2ZRDO  SERDO
o oo BORTE AOP- aendl  feno A GPI0<2> | . ) GPIO<1> So N o | K
_
AINN_ AVDD1 AVDD1 2ZRDO  SERDO
M- AeND  fhanD AP acnp  faenp  AYRP! SYNCB | DGND (. . ’ e S| L
Nt
BVNNGS | VDD18 | / /DD18 | VDD18 | / VDD18  BVNNOS N
/ \ , ,VDD18 | 1 SERDO  SERDO
AGND  JAGND o B TiUF<t: | | UF<ts |UF<t: |UF<ts | <1> SDI N con N | M
\ A\,
VNNO SERDO SREDO CeRDO  SERDO
aonD acnp PTIY Aono aepaenp acno PZEON (penp sok  (ERDO 9RO (EEPO SREDD LN
POWER SERDO  SERDO
acND  Reias<t> facn) aonD  awe2 ann2 acno facpf ST seresw OO0 SEROC 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 AVDD18_REF
02018 % 020188 %% 020188 % 02018 %
AVDD18_CK DVDD18 DVDD09 DJVDD
02013 % 020188 % 02018 7 02018 %
BVNNO08 JVvDD18 JVDDO09
0201E % 02011 % 02018 %
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9 F1F=5i%EE (Memory Map)
9.1 SPIi=HIETF=5i508

%< 9-1. SPI = HIF 7788%I%K

No. Register Name Register Address | Default Value
1 | Timing Skew =% 755 0x005 32'h0042_9648
2 Output Mode =4 773% 0x006 32’h4000_7958
3 | Aperture Delay 27788 0x089
4 FD dwell Z7F2% 0x15F 32’h0000_0000
5 | FS Range A 12#|% 758 OxE4 32’h5A40_0001
6 | FS Range B &=#1&F 73 0xE5 32'h5A40_0001
7 Fast Threshold Detection & f£z% 0x15E 32’h0000_0000
8 | Analog input channel Z#7a8 0x002 32'h8003_8FFF
9 DDC NCO #= & #738 0x07 32’h0301_0000
10 | DDC PHASE #Z#I5 7785
11 DDC FTW =4 & 1758
12 DDC #2#|Z 728 0x001 32’h8000_4000
13 DDC PST &4 & 725 0x1C 32’h0010_0000
14 JESD204B MAC HF 7% 0x200-0x27F
15 JESD204B PMA PHY FFzs% 0x280-0x2FF
Timing Skew ¥Z#IZ57788 (bt 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 range :
00:1
28:27 Uf_range 2’h00 01:2
10:3
11:4
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 result/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 1’00 0 - disable (default)
) 1 : dual channel mode
18 Dual_mode 1’00 0 : single channel mode(default)
Force finecap msb result=1
17 fg_mode_spi 1'b1 1: enable
0 : disable

HHEEAR CRYI) BRAS  www.caelustech.com
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Timing Skew $=HIZ57788 (1Bl 9h05 32" h0042_9648) (k)

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

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.

11:8 tskew_mode

4’b0110

Timing skew discard/average samples setting
0000 :
0001
0010 :
0011
0100 :
0101

0110 :
0111
1000 :
1001
1010:
1011
1100 :
1101
1110 :
1111 : discard/average number 232

discard/average number 2217
: discard/average number 218
discard/average number 2219
: discard/average number 2720
discard/average number 2721
: discard/average number 222

discard/average number 2423
: discard/average number 224
discard/average number 2425
: discard/average number 226
discard/average number 2427
: discard/average number 228
discard/average number 2429
: discard/average number 230
discard/average number 2731

7 inv_ts_mode

1’b0

Timing skew sign result inverse
1: enable
0 : disable

6:4 bg_ts_mode

3'b100

Background timing skew loop humber

000
001
101
110
11

: 512loop

: 32loop
: 64loop
: 128loop
: 256loop

3:2 bg_repeat

2b10

Decision loop number for majority result:
Identical Trials

00:
01:
10:
1

Success Threshold
1 1
4 3
8 6
16 12

1 tskew_bg

1’b0

Background timing skew enable
1: enable
0 : disable

0 RVD

Output Mode

=HISFEY (et 9h06 32" h4000_7958)

Bits Name

Default

Descriptions

31:8 RVD

7 p2SnOf

1'b1

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

6:0 RVD
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Aperture Delay 257788 (bl 9h89)
Bits Name Default Descriptions
31:23 aper_delay[8:0] 9'd0 Noiseless aperture delay ( tAD) adjustment, average 5ps/step
22:0 RVD
FD dwell 21788 (titlt 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 A $5#257788 (3Bt 9hE4 32'h5A40_0001)
Bits Name Default Descriptions
31:22 Fs_range_A 10’h169 FS reference range setting for ADC_A
21:0 RVD
FS Range B 1Z#Z57788 (HBiE 9hE5 32’h5A40_0001)
Bits Name Default Descriptions
31:22 Fs_range_B 10’h169 FS reference range setting for ADC_B
21:0 RVD
Fast Threshold Detection 2577288 (it 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 Z51F88 (it 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 :|_channel (AINP_1/AINN_1)
19:0 RVD
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DDC NCO #=#l257788  (3bilk 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 SVNG _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 PAWs 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 4h0000 | 4b10xx: 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 )

(ER: nco_nu_mode = 4'b1000, NCO from GPIO[0] 0->1 edge B ZIEFF nco_number,—FF155 NCO O, BEZE—>R AN 1, J0E) reg_nu #X
Eie, BEkE, #EZE 0, MKULTEER,

nco_nu_mode = 4’61001 NCO from GPIO[

0->1 edge BEFEIEFE nco_number;

1]
nco_nu_mode = 4’b1010 NCO from GPIO[2] 0->1 edge Bk 1%E$F nco_number;
nco_nu_mode = 4’61011 NCO from GPIO[3] 0->1 edge Bk %% nco_number;
nco_nu_mode = 4'b0100,3&3d GPIO[0]3&$=%H] nco_number 4 0 E{E A4 1;
nco_nu_mode = 4'b0101 i&3F GPIO[1:0]3k = nco_number 4 0 5(F& A 1,2,3;

nco_nu_mode = 4'b1100, NCO from PST 114188 1% % nco_number,—FF 4845 NCO 0, Efinss

HEE 0, MRILTEIR. )

—X&Mn1, M regnuFEE, BT,

DDC PHASE #5iI257/788: only 4 NCO support if single channel mode, set phasO—phase3. in dual channel mode,
hase4--phase?7 for the second analog input channel

Bits Name Default Descriptions
47:0 {reg168[15:0], reg160[31:0]} | 48'd32056872347602 | Phase0: 41 degree (41/360) * 2748
47:0 {reg168[31:16], reg161[31:0]} | 48'd32056872347602 | Phase1: 41 degree (41/360) * 248
47:0 {reg169[15:0], reg162[31:0]} | 48'd32056872347602 | Phase2: 41 degree (41/360) * 2748
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 1&=#IZ51F88: only 4 NCO support if single channel mode, set FTW0--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[31:0]} | 48'd136339441844233 | FTW3
47:0 {reg156[15:0], reg152[31:0]} | 48'd136339441844233 | FTW4
47:0 {reg156[31:16], reg153[31:0]} | 48'd32985348833280 | FTW5
47:0 {reg157[15:0], reg154[31:0]} 48'd67114189759447 | FTW6
47:0 {reg157[31:16], reg155[31:0]} | 48'd136339441844233 | FTW7
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DDC #5:4257758 (Hbiik 9h01 32°'h8000_4000)

Bits Name

Default

Descriptions

31 ddc_soft_rstb

1'b1

Write O will reset ddc module

30:28 Uf_window

3’h0

Timing skew Ultra_fine cap steady window value.
18

1512
11024

27:25 Adcen_dt

3’h0

dc_en programmable delay time.
: Qus

: 100us

: 300us

1 450us

: 600us

: 800us

:1ms

1 1.5ms

24 Mid_tskew

1'b0

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

O NOOPWN_OPNOOAOPAWN-0

23:18 RVD

17 Ddc_fs4

1'b0

1/4 Fs IF mode
1: enable
0 : disable

16 ddc_zif

1'b0

NCO Zero IF , no need NCO and mixer
1 : enable
0 : disable

15:13 ddc_mac_mode

3'b100

DDC MA average number.
0:2"M4,

:2M5

:2M6

1 2M7

:2M8

12220
1221

12 ddc_debug_mode

1'b0

: DDC result MA from SPI;

1
2
3
4
5:2M9
6
7
1
0 : from MA module

1" ddc_test_mode

1'b0

The input samples are forces to positive full scale and the NCO is enabled. This test mode
allows the NCOs to directly drive the decimation filters

10 ddc_gain_6db

1'b0

1: DDC gain 6dB
0 : DDC gain 0dB

9 ddc_c2r_en

1'b0

DDC Complex to real enable
1: enable
0 : disable

8 hb1_en

1'b0

DDC Hb1 FIR enable
1: enable
0 : disable

7 tb2_en

1'b0

DDC Tb2 FIR enable
1: enable
0 : disable

6 hb2_en

1'b0

DDC Hb2 FIR enable
1: enable
0 : disable

5 hb3_en

1'b0

DDC Hb3 FIR enable
1: enable
0 : disable

4 hb4_en

1'b0

DDC Hb4 FIR enable
1: enable
0 : disable

3 hb5_en

1'b0

DDC Hb5 FIR enable
1: enable
0 : disable

2 hb6_en

1'b0

DDC Hb6 FIR enable
1: enable
0 : disable

1 hb7_en

1’b0

DDC Hb7 FIR enable
1: enable
0 : disable

0 ddcen

1'b0

DDC enable
1: enable
0 : disable
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DDC PST #5#I25/F88 (it 9h1C  32°h0010_0000)
Bits Name Default Descriptions
31:0 PST 32’h0010_0000 profile timer number
JESD204B MAC Z57728 (biiE 7h200-27F)
Addr . . . e
T Name Bits Bit Name Settings Description Reset Access
example
. [31:24] version_1 version number 1 0x20 R
0x200 version_1
[23:0] Reserved Reserved 0x0 R
. [31:24] version_2 version number 2 0x23 R
0x201 version_2
- [23:0] Reserved Reserved 0x0 R
. [31:24] version_3 version number 3 0x05 R
0x202 version_3
[23:0] Reserved Reserved 0x0 R
. [31:24] version_4 version number 4 0x31 R
0x203 version_4
[23:0] Reserved Reserved 0x0 R
[31:24] test_reg reg for r/w test. 0x0 R/W
0x204 test
[23:0] Reserved Reserved 0x0 R
204B IP power down
[31] PMA_pwrdn control bit 0x0 RIW
0x205 global_ctrl 0 | normal work
1 | power down
[30:0] Reserved Reserved. 0x0 R
[31:27] Reserved Reserved. 0x0 R
0 | Disabled.
[26:25] | SYSREF# 1 | Continuous. 0x0 RIW
mode select
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
[31] sync error cnt 0 | 1:clear error cnt 0x0 R/W
0x211 sync error report clear
[30:24] sync error cnt 0 | errorcnt 0x0 R
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example Name Bits Bit Name Settings Description Reset Access
User Pattern 1 User Test Pattern 1
31:24 LS 0x0 R/W
0x212 User Pattern 1 LSB [ ] [7:0] least significant byte.
[23:0] Reserved Reserved 0x0 R
. User Pattern 1 User Test Pattern 1
0x213 User Pattern 1 [31:24] [15:8] least significant byte. 0x0 RIW
MSB
S [23:0] Reserved Reserved 0x0 R
User Pattern 2 User Test Pattern 2
31:24 S 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 i - 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 SO . 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 RIW
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
Ox21A Output Mode [27:26] C_onverter gontrol 0x0 R/W
Control Bit 1 selection 10 | SYSREF
11 | Tie high(1'b1).
0 | Tie low (1'b0).
1 | control bit0
[25:24] Cpnverter qontrol 0x0 RIW
Bit 0 selection 10 | SYSREF
11 | Tie high(1'b1).
[23:0] Reserved Reserved 0x0 R
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Addr . . . _r
exam Fﬁe Name Bits Bit Name Settings Description Reset | Access
0000 13.5~17G
0001 8.5~13.5G
0010 6.75~8.5G
[31:28] JEZ?ezg;ﬁr';”e 0011 4.25~6.75G 0x0 | RW
0100 3.375~4.25G
0101 2.125~3.375G
0x21B PLL control 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
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 aloss of lockhas |, 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
0x21D JESD204B [25] link_ready pma fsm reset done 0x0 R
Link status 3
[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

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

—_

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 R/W

[23:0]

Reserved

Reserved

0x0 R

HHEEAR CRYI) BRAS  www.caelustech.com

35/73



http://www.caelustech.com/

caelus®

Z0nnnnnnnnnnnnnnnnnnnnn CAE2500
Addr . . . -
exam Fﬁe Name Bits Bit Name | Settings Description Reset | Access
0 | Normal mode.
[31:30] | SYNCINBx 10 | Ignore SYNCINB (force CGS). ox0 | RW
pin control 11 | lgnore SYNCINBz (force ILAS/user
data).
SYNCINB+ 0 | SYNCINB+ pin not inverted.
29 . 0x0 R/W
[29] 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.
8-bit/10-bit 0 8-b!t/10-b!t enabled. o
[26] bypass 4 | 8-bit/10-bit bypassed (most significant 2 0x0 R/W
bits are 0).
. . 0 | Normal.
8-bit/10-bit
[25] bit invert 4 | Inverta, b,c,d, e,f, g h, 1 and] 0x0 | RW
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 4 | Checksum is the sum of all individual link
[31:30] mozce sum configuration fields (LSB aligned). 0x1 R/W
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.
JESD204B 0 | Normal operation (test mode disabled).
0x222 Link Control 1 | Alternating checkerboard.
3 10 | 1/0 word toggle.
1 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.
1 Transmit ILAS on second LMFC after
SYNCINB+ deasserted.
10 Transmit ILAS on third LMFC after
SYNCINB#+ deasserted.
1 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
) s SYNCINB+ deasserted. W
[31:28] | ILAS delay 1000 | Transmit ILAS on ninth LMFC after 0x0 | R
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] | Linklayer 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
JESD204B Ir;hMancei Local multiframe 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
HFHEEAR CGRI) BRAS www.caelustech.com 37/73



http://www.caelustech.com/

caelus®

Z0nnnnnnnnnnnnnnnnnnnnn CAE2500
Addr . . . _
1 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] gLE)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 [B1:241 | configuration 10 | F=3. 0x1 RW
of octets per 11 | F=4.
frames (F)
101 | F=6.
111 | F=8.
1111 | F=186.
[23:0] Reserved Reserved 0x0 R
[31:29] Reserved Reserved. 0x0 R
ﬂrlfksr?jn(:ﬁzr JESD204B number of frames
per multiframe (K =
0x227 of frames [28:24] (J;EfﬁDi?:t?orf JESD204B K configuration + Ox1F | RW
per 9 1). Only values where F x K is
?}‘(‘;'t'ffame 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).
I‘!EKSDzo‘t‘)B [31:24] SD2045 1 | Link connected to two virtual 0x0 | RW
0x228 Nk number contiguratio 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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T 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).
JES|3204? [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] ot numoer ot 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 JVsS [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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AQUIE Name Bits Bit Name | Settings Description Reset | Access
example
[31:28] Reserved Reserved. 0x0 R
JESD204B JESD204B . . T
OX22E BID [27:24] Tx BID JESD204B serial banl_< identification 0x0 RIW
) . (BID) number (extension to DID).
configuration value
[23:0] Reserved Reserved 0x0 R
JESD204B [31:29] Reserved Reserved. 0x0 R
. Lane O LID JESD204B serial lane identification
0x230 Ic;:)agguration [28:24] value (LID) number for Lane 0. 0x0 RW
[23:0] Reserved Reserved 0x0 R
JESD204B [31:29] Reserved Reserved. 0x0 R
0x231 LID1 [28:24] Lane 1 LID JESD204B serial lane identification Ox1 RIW
configuration value (LID) number for Lane 1.
[23:0] Reserved Reserved 0x0 R
JESD204B [31:29] Reserved Reserved. 0x0 R
0x232 LID2 [28:24] Lane 2 LID JESD204B serial lane identification Ox2 RIW
configuration value (LID) number for Lane 2.
[23:0] Reserved Reserved 0x0 R
JESD204B [31:29] Reserved Reserved. 0x0 R
0x233 LID3 [28:24] Lane 3 LID JESD204B serial lane identification 0x3 RIW
configuration value (LID) number for Lane 3.
[23:0] Reserved Reserved 0x0 R
JESD204B [31:29] Reserved Reserved. 0x0 R
0x234 LID4 [28:24] Lane 4 LID JESD204B serial lane identification Ox4 RIW
configuration value (LID) number for Lane 4.
[23:0] Reserved Reserved 0x0 R
JESD204B [31:29] Reserved Reserved. 0x0 R
0x235 LID5 [28:24] Lane 5 LID JESD204B serial lane identification 0x5 RIW
configuration value (LID) number for Lane 5.
[23:0] Reserved Reserved 0x0 R
JESD204B [31:29] Reserved Reserved. 0x0 R
0x236 LID6 [28:24] Lane 6 LID JESD204B serial lane identification 0x6 RIW
configuration value (LID) number for Lane 6.
[23:0] Reserved Reserved 0x0 R
JESD204B [31:29] Reserved Reserved. 0x0 R
0x237 LID7 [28:24] Lane 7 LID JESD204B serial lane identification Ox7 RIW
configuration value (LID) number for Lane 7.
[23:0] Reserved Reserved 0x0 R
JESD204B [31:29] Reserved Reserved. 0x0 R
0x238 LID8 [28:24] Lalne 8 LID JESDZM% se][lalllane |gent|f|cat|on 0x8 RIW
configuration value (LID) number for Lane 8.
[23:0] Reserved Reserved 0x0 R
JESD204B [31:29] Reserved Reserved. 0x0 R
0x239 LID9 [28:24] Lane 9 LID JESD204B serial lane identification 0x9 RIW
configuration value (LID) number for Lane 9.
[23:0] Reserved Reserved 0x0 R
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[31:29] Reserved Reserved. 0x0 R
JESD204B - : . -
0x23A LID10 [28:24] Lane 10 LID JESD204B serial lane identification OXA RIW
. . value (LID) number for Lane 10.
configuration
[23:0] Reserved Reserved 0x0 R
[31:29] Reserved Reserved. 0x0 R
JESD204B - - - -
0x23B LID11 [28:24] Lane 11 LID JESD204B serial lane identification 0xB RIW
) . value (LID) number for Lane 11.
configuration
[23:0] Reserved Reserved 0x0 R
[31:29] Reserved Reserved. 0x0 R
JESD204B - - ——
0x23C LID12 [28:24] Lane 12 LID JESD204B serial lane identification OXC R/W
) . value (LID) number for Lane 12.
configuration
[23:0] Reserved Reserved 0x0 R
[31:29] Reserved Reserved. 0x0 R
JESD204B . " " -
0x23D LID13 [28:24] Lane 13 LID JESD204B serial lane identification oxD R/W
) . value (LID) number for Lane 13.
configuration
[23:0] Reserved Reserved 0x0 R
[31:29] Reserved Reserved. 0x0 R
JESD204B - - - -
OX23E LID14 [28:24] Lane 14 LID JESD204B serial lane identification OXE RIW
) . value (LID) number for Lane 14.
configuration
[23:0] Reserved Reserved 0x0 R
[31:29] Reserved Reserved. 0x0 R
JESD204B : . - -
OX23F LID15 [28:24] Lane 15 LID JESD204B serial lane identification OXF RIW
) . value (LID) number for Lane 15.
configuration
[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 Lane Assign Physical Lane 0 assignment.
1 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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Physical Lane 3 assignment.
0 | Logical Lane 0.
1 | Logical Lane 1.
SERDOUT3+ 10 | Logical Lane 2.
[31:28] lane 11 | Logical Lane 3 (default). 0x3 R/W
assignment 100 | Logical Lane 4.
101 | Logical Lane 5.
x | Logical Lane x.
JESD204B 1111 | Logical Lane 15.
0x241 Lane Assign Physical Lane 2 assignment.
2 0 | Logical Lane 0.
1 | Logical Lane 1
SERDOUT2+ 10 | Logical Lane 2 (default).
[27:24] lane 11 | Logical Lane 3. 0x2 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
Physical Lane 5 assignment.
0 | Logical Lane 0.
1 | Logical Lane 1.
SERDOUTS5+ 10 | Logical Lane 2.
[31:28] lane 11 | Logical Lane 3. 0x5 R/W
assignment 100 | Logical Lane 4.
101 | Logical Lane 5 (default).
x | Logical Lane x.
JESD204B 1111 | Logical Lane 15.
0x242 Lane Assign Physical Lane 4 assignment.
3 0 | Logical Lane 0.
1 | Logical Lane 1.
SERDOUT4+ 10 | Logical Lane 2.
[27:24] lane 11 | Logical Lane 3. 0x4 R/W
assignment 100 | Logical Lane 4 (default).
101 | Logical Lane 5.
x | Logical Lane x.
1111 | Logical Lane 15.
[23:0] Reserved Reserved 0x0 R
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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
1"
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

R/W

[23:0]

Reserved

Reserved

0x0

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
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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 SERDOUT6% 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 SERDOUTA4+ data. 0x0 R/W
[28] SERDOUT4+ 0 | Normal.
data 1 | Invert.
0x248 SERDOUTxi
data 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] SERI(Dj(aDtl;T151r 0 | Normal.
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 SERDOUT12+ data. 0x0 R/W
[28] SERDOUT12+ 0 | Normal.
data
o249 | SERDOUTx: 1 [ Invert.
data invert Invert Invert SERDOUT 11+ data. 0x0 R/W
[27] SERDOUT11+ 0 | Normal.
data Invert.
Invert Invert SERDOUT10+ 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 SERDOUT8+ 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 Jciislfs%4rrl131 [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 Jcizc?lfs%4rrl133 [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.
JESD204B [31:24] lane4 chksum Automatically calculated for each R
0x254 Checksum 4 ’ - lane. Sum (all link configuration
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 gach 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.
JESD204B | [31:24] | lane6_chksum Automatically calculated for each R
0x256 | Checksum 6 - lane. Sum (all link configuration
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 9ach R
- lane. Sum (all link configuration
0x257 éiic?lfs?ﬁr?? parameters for Lane 7) mod 256.
configuration
[23:0] | Reserved Reserved 0x0 R
Serial checksum value for Lane 8.
[31:24] | lane8_chksum Automatically c.alculate.d for gach R
JESD204B lane. 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 Automatically c.alculate.d for gach R
JESD204B lane. Sum (all link configuration
0x259 | Checksum 9 parameters for Lane 9) mod 256.
configuration
[23:0] | Reserved Reserved 0x0 R
Serial checksum value for Lane 10.
. Automatically calculated for each
JESD204p | [31:241 | lane10_chksum lane. Sum (all link configuration R
OX25A Checksum parameters for Lane 10) mod 256.
10
configuration
niigurat [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
Checksum parameters for Lane 11) mod 256.
0x25B 11
configuration
'gurat [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
Checksum parameters for Lane 12) mod 256.
0x25C 12
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] | lane13_chksum lane. Sum (all link configuration R
0x25D ?Qecksum parameters for Lane 13) mod 256.
configuration
'1QUIEHON | 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
for L. 14 256.
OX25E 1C‘?ecksum parameters for Lane 14) mod 256
configuration
'gurat [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
Checksum parameters for Lane 15) mod 256.
0x25F 15
configuration
g [23:0] | Reserved Reserved 0x0 R
PMA fifo wr [31:24] | dbg_fifo_wr[7:0] fifo wr enable for lane 0~7 R
0x260 enable
[23:0] | Reserved Reserved 0x0 R
PMA fifo wr [31:24] | dbg_fifo_wr[15:8] fifo wr enable for lane 8~15 R
0x261 enable
[23:0] | Reserved Reserved 0x0 R
PMA fifo rd [31:24] | dbg_fifo_rd[7:0] fifo rd enable for lane 0~7 R
0x262 enable
[23:0] | Reserved Reserved 0x0 R
PMA fifo rd [31:24] | dbg_fifo_rd[15:8] fifo rd enable for lane 8~15 R
0x263 enable
[23:0] | Reserved Reserved 0x0 R
PMA fifo [31:24] | dbg_fifo_empty[7:0] fifo empty for lane 0~7 R
0x264 empt
Py [23:0] | Reserved Reserved 0x0 R
PMA fifo [31:24] | dbg_fifo_empty[15:8] fifo empty for lane 8~15 R
0x265 empt
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 fv':”;}‘;go [24] dbg_wr_start fifo write start for all lanes R
[23:0] Reserved Reserved 0x0 R
HFHEHEAR CRIYI) HR/AS  www.caelustech.com 49 /73



http://www.caelustech.com/

caelus®

Zunnnnn

CAE2500

JESD204B PMA PHY Z5172§ (it 7h280-2FF)

Addr_
example

Name

Bits

Bit Name

Settings

Description

Reset

Access

0x280

pll_cfg0

[31:24]

JESD204B

pll cfg0

8'b0111,0101

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

RW

[26:25]

pll_cp_Is

10

cp level shift voltage trimming
bits

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

2'b10: vis voltage

2'b11: (1+12.5%)*vIs 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]

JESD204B

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

R/W

[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

RW

(24]

RSV

0

Reserved

R/W

[23:0]

Reserved

0x0

50/ 73

HHEEAR CRYI) BREAS  www.caelustech.com



http://www.caelustech.com/

CAE2500

caelus®

Zunnnnnnn

Addr_
example

Name

Bits

Bit Name

Settings

Description

Reset Access

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_fbdiv<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 R

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

0

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'10: 16383

2b'11: 65535

[28]

pll_vco_band_sel_auto 1

auto select vco high band
and low band

1'b0 : 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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0x287

rcal_cfg1

[31:24]

JESD204B rcal cfg1

8'b0000,0000 | R/W

[31:29]

txcal_offset

000

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
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

[28:26]

plical_offset

000

pll calibration code offset
3’b000: rcal _pll[4:0]= rcal[4:0]
3'b001: rcal _pll[4:0]= rcal[4:0]+1
3'b010: rcal _pll[4:0]= rcal[4:0]+2
3'b011: rcal _pll[4:0]= rcal[4:0]+3
3’b100: rcal _pll[4:0]= rcal[4:0]
3’b101: rcal _pll[4:0]= rcal[4:0]-1
3'b110: rcal _pll[4:0]= rcal[4:0]-2
3’b111: rcal _pll[4:0]= rcal[4:0]-3

[25:24]

RSV

00

Reserved

[23:0]

Reserved

0x0 R

0x288

tx_cfg0

[31:24]

JESD204B tx cfg0

8'b1110,0000 | R/W

[31:30]

tx_wide_mode,
tx_divbyfive

1"

tx data width select
2'b00: 16 bits
2'b01: 20 bits
2'b10: 32 bits
2'b11: 40 bits

[29:27]

tx_drvbiastrim

100

driver bias current trimming
3'b000: -40uA

3'b001: -30uA

3'b010: -20uA

3'b011: -10uA

3'b100: +OuA

3'b101: +10uA

3'b110: +20uA

3'b111: +30uA

[26:24]

tx_emppre

000

tx pre-cursor setting

[23:0]

Reserved

0x0 R

0x289

tx_cfg1

[7:0]

JESD204B tx cfg1

8'b1000,0000 | R/W

[7:3]

tx_termprog

10000

tx code manual

(2]

tx_dcc_enb

tx duty cycle calibration enable,
active low

1’b0: enable

1'b1: disable

(1]

tx_termcodesel

tx code mode select
1’b0: auto mode
1‘b1: manual mode

]

tx_termtest

tx term test

[23:0]

Reserved

0x0 R
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0x28A

tx_cfg2

[7:0]

JESD204B tx cfg2

8'b0000,0000

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

8'0101,0101

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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[31:24] JESD204B bg cfg1 8'b0110,0000 R/W
vbg voltage trimming bits
2'b00:1.193v

[31:30] bg_trimcom 01 2'b01:1.216v
2'b10:1.24v
2'b11:1.264v

vco voltage trimming bits
3'b000:1.119v
3'b001:1.144v
3'b010:1.168v

[29:27] bg_trimvco 100 3'b011:1.193v
3'b100:1.216v

0x28D bg_cfg1 3'b101:1.24v
3'b110:1.264v
3'b111:1.288v

bg safe mode enable
[26] bg_safemode 0 1'p0: normal mode
1'b1: safe mode

bg test enable

[25] bg_testen 0 1'b0: disable
1'b1: enable
[24] RSV 0 Reserved
[23:0] Reserved 0x0 R
[31:24] JESD204B pma top cfg0 8'b1000,0000 R/W
clock buffer trimming bits
2'b00: 2mA
[31:30] pma_top_buf_itrim 10 2'b01: 3mA
2'b10: 3mA
0x28E | pma_top_cfg0 2'b11: 4mA
[29] RSV 0 Reserved

pma top test signal select

[28:24] pma_top_clktst_sel | 00000 detail see TestMux

[23:0] Reserved 0x0 R

[31:24] JESD204B pma top cfg1 8'b0000,0001 R/W

bg power down enable
[31] bg_pwrdn 0 1'b0: normal work
1'b1: power down

pll power down enable

[30] pll_pwrdn 0 1'p0: normal work
1'b1: power down
[29:28] RSV 000000 | Reserved

plick duty cycle calibration
fixed function
[27] plick_dccfix 0 1'b0: normal work

0x28F | pma_top_cfg1 1'b1: dcc output fixed to
-7 an equal level

plick duty cycle calibration
enable, active low
[26] plick_dccenb 0 1'p0: normal work

1'b1: disable plick dcc
funciton

dcc current trimming bits
2'b00: 0.6mA

[25:24] plick_dcctrim 01 2'b01: 0.9mA

2'vb10: 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_ClIk;

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]

JESD20

4B 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: div2
1:div3

[25:24]

adcdiv0

00

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

[23:0]

Reserved

0x0

R
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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
Bft<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
i;;i't<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

8'0100,0100

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

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

58 /73

HHEEAR CRYI) BREAS  www.caelustech.com



http://www.caelustech.com/

CAE2500

caelus®

Zunnnnnnn

Addr_
example

Name

Bits

Bit Name

Settings

Description

Reset Access

0x2A2

tx_drvamp_cfg2

[31:24]

tx drvamp cfg2

8'b0100,0100

R/W

(31]

RSV

0

Reserved

[30:28]

tx_drvamp_lane5

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_lane4

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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0x2A3

tx_drvamp_cfg3

[31:24]

tx drvamp cfg3

8'b0100,0100

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

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
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0x2A5

tx_drvamp_cfg5

[31:24]

tx drvamp cfgb

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

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'b0100,0100

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

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'b0100,0100

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 0

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

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 0

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
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Reset Access

0x2A9

tx_post_tap_cfg1

[31:24]

tx post tap cfg1

8'b0000,0000 | R/W

(31]

RSV

0 Reserved

[30:28]

tx_post_tap_lane3

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

000

tx post tap level control for

(27]

RSV

0 Reserved

[26:24]

tx_post_tap_lane2

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

000

tx post tap level control for

[23:0]

Reserved

0x0

O0x2AA

tx_post_tap_cfg2

[31:24]

tx post tap cfg2

8'b0000,0000 R/W

[31]

RSV

0 Reserved

[30:28]

tx_post_tap_lane5

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

000

tx post tap level control for

(27]

RSV

0 Reserved

[26:24]

tx_post_tap_lane4

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

000

tx post tap level control for

[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 tap cfg3

8'b0000,0000

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 tap 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

Ox2AE

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

Reset

Access

O0x2AF

tx_post_tap_cfg7

[31:24]

tx post tap cfg7

8'b0000,0000

R/W

(31]

RSV

0

Reserved

[30:28]

tx_post_tap_lane15

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_lane14

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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10 {#EMi%BA(Application Information)
10.1  #4aikigE (Initialization Set Up)
ADC #1JESD204B $# OB EH THIALE B RFANTIERE, BEEBRETUSENT:

oHEH
TRIE SRAF IR (AR R 45K A e 5
E1irehisE Z /D 500ms
B2 & Dual_mode (F 178§ 0x005 A9[18]), FLE 0 PI#HF B@E#ER, BB 1 KRB EER
F® PD18_BUF 4 1
ECE JESD204B 1% DX 5%
(1) FCE SYSREF MODE(ZF#7#% 0x210), E A= SYSREF

o ok N

(2) BCLE JESD204B lane rate control #1 ADC_num (& 7728 0x21B)

(3) BCE DCM (F 17t 0x21F)

(4) EZE JESD204 scrambling configuration F1 JESD204B L configuration (& 1788 0x225)

(5) EZE JESD204B F configuration (Z 1782 0x226)

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

(7) E2E JESD204B CS configuration 1 ADC converter resolution (& 785 0x229)

(8) HCLE JESD204B Subclass configuration (& BB & 4 F2£ 0) # N’ configuration (Z178% 0x22A)
(9) EZE JESD204B S configuration (21788 0x22B)

(

10) 1R1E PCB & IZEX R E Serdes (Y Lane Assignment F polarity invert (27788 0x240-0x249)

7. BCLE PD_SYSREF (F77s% 0x004 B9[9):4 1, FHECE PD_SYSREF 4 0, fF#EiSf SYSREF B i

8. BCER#S R ZIEBAS SYSREF ks ADC

9. BIEANE RESET_ANALOG & MRt 1.8V MERIMOHES, ik ADC RERFHTHF

10. ECERTEEF ZIE B4 SYSREF fkof4s ADC

11. BZE SYSREF MODE 24 one-shot = (0b10), SUBCLASS B2 & A ¥ 1,

12. BcE ADC _EN (FfFs8 0x101 B9[11]):4 0, #A/SECE ADC EN 1, X ADC #HiTE N

13. ECERTEHE 7 KIX A SYSREF flomzs ADC

14, BERL RX, MiTEsE

15. BoE RS R AKX B SYSREF Bom4s FPGA

16. FTRUBIT ILA T RENSEEEA SINC FESERERE, MEWMNE] SYNC FRAKKARE),
BEE £ LA (Xilink JESD IP 89 start_of multiframe = 1), LB ADC Bf$hF0 SYSREF (9
AR RE setup/hold HH, FEIFEISSPEH SYSREF i AOFER . 4K F B ERIUEAE
BRIBNIZFR, o UFREBEF setup/hold I

17. B2E PD18_BUF 4 0

10.2 {MREEEE/MEEEDS

SREBRRE RAREREER, TN TAREVGRERE/NBEER:
1. FE2E Dual mode (178§ 0x005 £y[18]), FLE 0PI FRBEER, BEE 1 PIHRFIIGEEELN
2. EEZHTFEE 0x1C 24 0x00100000
3. BITN A RESET_ANALOG &R 1.8V MEMHOH{ES, it ADC RERITIFF
4. E2E ADC_EN (7788 0x101 M9[11)):4 0, AEECE ADC EN 4 1, X ADC #HFTHE N
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10.3  JESD204B #iEnhg3

JESD204B #£ 0% ADC #iE# TS, 2217 8B/10B RAL/E KX E W .
AREBERFEANSETINER TR,

F M L S N N HD ADC_num
16lane BB EEL 2 1 16 16 16 12 0 1
12lane Bi@EELR 2 1 12 16 12 12 1 1
6lane BAEET 2 1 6 8 12 12 1 1
16lane LB IERT 2 2 16 8 16 12 0 2
12lane FGREET 2 2 12 8 12 12 1 2
Blane FBIEIRT 2 2 6 4 12 12 1 2

16Lane B i@ EAR T AR ST

Frame 0
LANE _ Octet0 _ _ Octetl _

Nibble0O |  Nibble1 Nibble 2 Nibble 3
DAO S0[11:0] 4'B0000
DA1 S1[11:0] 4'B0000
DA2 S2[11:0] 4'B0000
DA3 S3[11:0] 4'B0000
DA4 S4[11:0] 4'B0000
DA5 S5[11:0] 4'B0000
DA6 S6[11:0] 4'B0000
DA7 S7[11:0] 4'B0000
DBO S8[11:0] 4'B0000
DB1 S9[11:0] 4'B0000
DB2 S10[11:0] 4'B0000
DB3 S11[11:0] 4'B0000
DB4 $12[11:0] 4'B0000
DB5 $13[11.0] 4'B0000
DB6 $14[11:0] 4'B0000
DB7 S15[11:0] 4'B0000
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12Lane BB i@ 18 A% =X AR 5

LANE

Frame 0

Octet0

Octetl

Nibble0O |  Nibble1 Nibble 2

Nibble 3

DAO

S0[11:0]

S1[11:8]

DAl

S2[11:4]

DA2

S2[3:0] | S3[11:0]

DA3

S4[11:0]

S5[11:8]

DA4

S6[11:4]

DA5

S6[3:0] | S7[11:0]

DAG

S8[11:0]

S9[11:8]

DA7

S9[7:0] | S10[11:4]

DBO

S10[3:0] | S11[11:0]

DB1

S12[11.0]

S13[11:8]

DB2

S13[7:0] | S14[11:4]

DB3

S14[3:0] | S15[11:0]

DB4

DB5

DB6

DB7

not used

6lane X i@ E R T Ak &Y

LANE

Frame 0

Octet0

Octetl

Nibble0 |  Nibble1 Nibble 2

Nibble 3

DAO

SO[11:0]

S1[11:8]

DAl

S2[11:4]

DA2

S2[3:0] | S3[11:0]

DA3

S5[11:8]

DA4

S6[11:4]

DA5S

S6[3:0] | S7[11:0]

DAG6

DA7

DBO

DB1

DB2

DB3

DB4

DB5

DB6

DB7

not used
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16Lane JBIE R R GT
Frame O
LANE . Octet0 ' . Octetl .
Nibble 0 Nibble 1 Nibble 2 Nibble 3
DAO MOSO[11:0] 4'B0000
DAl MOS1[11:0] 4'B0000
DA2 MOS2[11:0] 4'B0000
DA3 MOS3[11:0] 4'B0000
DA4 MOS4[11:0] 4'B0000
DA5 MOS5[11:0] 4'B0000
DA6 MOS6[11:0] 4'B0000
DA7 MOS7[11:0] 4'B0000
DBO M1S0[11:0] 4'B0000
DB1 M1S1[11:0] 4'B0000
DB2 M1S2[11:0] 4'B0000
DB3 M1S3[11:0] 4'B0000
DB4 M1S4[11:0] 4'B0000
DB5 M1S5[11:0] 4'B0000
DB6 M1S6[11:0] 4'B0000
DB7 M1S7[11:0] 4'B0000
12Lane W@ EE T ARG
Frame O
LANE OctetO Octetl
Nibble0 |  Nibble 1 Nibble 2 Nibble 3
DAO MOSO[11:0] MOS1[11:8]
DA1 MOS1[7:0] MOS2[11:4]
DA2 MO0S2[3.0] | MOS3[11:0]
DA3 MOS4[11:0] | MOS5[11:8]
DA4 MOS5[7:0] MOS6[11:4]
DAS5 MOS6[30] | MOS7[11:0]
DAG M1S0[11:0] | M1s1[118]
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
not used
DB6
DB7
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6lLane W iEE R T MG

Frame 0

LANE Octet0

Octetl

NibbleO |  Nibble 1

Nibble 2 Nibble 3

DAO MOS0[11:0]

MOS1[11:8]

DA1 MOS1[7:0]

| MOS2[11:4]

DA2 MOS2[3:0] |

MOS3[11:0]

DA3 M1S0[11:0]

| MIS1[11:8]

DA4 M1S1[7:0]

| M1S2[11:4]

DA5 M1S2[3.0] |

M1S3[11:0]

DAG
DA7
DBO
DB1
DB2
DB3
DB4
DB5
DB6

DB7

not used
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11 %R (Package Outline)

5] £ . 1 .
| [4] 4131211109 8|7 65432 ] 1R
Lot i S |
Pin 1 INDEX ® | ‘* COO00CO000COO0O00O00 (A
DU‘SOCU—/ p __.!.__ \\ ;—@OOOCOOC‘?C})OJ E
( ' | f i
| ‘ I E
_______jL____‘__ = 1 P
T | T
‘ ‘ | o K
| O000CO0CO00OCO0C0O0O0|L
L\, | vy ‘ COO0OO0OO0CO0O0OIOOCOOCO0OO0 (M
‘_+_‘—/ ‘ O0O0OO00COOlOCO0OO0O0O (N
. i L *ooo-::ooio?@eiooo:
. \ = // \"\
12XR0.50 - 11.6|iﬁ.W0 T L= |4—- =T 1 96xb [Eldd®[clE[A]
BOTTOM VIEW
R
L
b
A AZ
SIDE VIEW
& 11-1. FCBGA196 ¥ R~ &
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 1JW345E8 (Orderable Information)

RS = amiEid BESEE H R ES 5Bl
CAE2500 12 i 4Gsps 515+ ADC -40°C & +115°C | 196 Bk- FIZBkMAfES 2% | FCBGA-196

ERFANGRTEEN

Caelus"iZ ER" IR AT TR MR (BFHUER) . BITHERE (8F5%%11) . NASHMEITEN. METAE. 2£EFE8H
HMTE, MDA REEAMETEABARHRERNER, SRERRTHEEE. AT EMNERSRARIBTEAE=
TR AR RIB R

XU R A i E  Caelus/™ @ TIRITHBG A ZARFER, EEETRBUTEIERE: (1) SIS KHEESERCaelus /=
f, (2%, BIEFNREHRRA, ) BRENNABEENIENRTAEMIIERS. FELYS. EERHMEKR,
XEFFEMEEE, MARTEH. CaelusiRANEX KX 7R A T A KT RFTR fCaelus = G . 2R RHTH
E SR ER, EIAUEAEEEM Caelus R =R E = A &R =1,

Caelusi2fitHY = T 5% Caelus A95H & &7k 8 Caelus/= FEEM A EAIE BELFNAR., CaelusiR X EFBRHARST B MHEMATRER
Caelus§t X Caelus/= G &R H9IE AMIEREIERERFE R,

Copyright © 2024, ZF[F+ (Caelus) /AT
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