caelus®

CAE2500:-1.3 /+1.3 LSB @ 180 MHz SHRRAE R E X T4 B (SDR)
CAE2600 : -0.5 / +0.5 LSB @ 110 MHz e
CAE2700:-0.7 / +0.7 LSB @ 110 MHz

o THIELME DNL : 3 A
CAE2500 : -0.32 / +0.40 LSB @ 180 MHz
CAE2600 : -0.37 / +0.37 LSB @ 110 MHz
CAE2700 : +0.28 / -0.28 LSB @ 110 MHz

iR nnnnnnnnnnnnnnnnnnnInnl CAE2500 / CAE2600 l
4GSPS / 2GSPS / 1GSPS 12 (i7§14iRiFIE#0451E5S (ADC)
1wk . (I
o YK 12-bit, TL kAL (no missing code) CAE2500: 1.9W (Bi&iE), 2.0W (WiBiE)
. TREE. CAE2600 : 1.66W (EB1E), 1.75W (RUFHIE)
CAE2500 : 4 GSPS ($fﬁ!§i§) , 2 GSPS (ixﬁig) _ CAE2700: 1.36W(HiBIE), 1.40W (BIBIE)
CAE2700 : 1 GSPS (%1 ]E) 0. SGSPS(SQZ BiE) 2
o BiEZEL 132 RrF
o I NBESEE [Vepai]: 0.8V (typ), 1V (max) o TERRMT TS
o HEH N\EEET(-3dB) : 3.0 GHz o HHBERS
e RFLI (Code errorrate): <1075 o SEREUEXRE
o FROIELME INL : o BEMKM (802.11ad, 5G)

CAE2500 / CAE2600 / CAE2700 2—=k 12 i1, &R
SRR E AL Hess (ADC), HBIER THRA

o {EMELL SNR @ -1dBFS: %*i—?—j] AGSPS / 2GSPS / 1GSPS, WBEER T &
CAE2500 : 52.1 dBFS (0.8Vpo) , 53.6 dBFS (1.0Vpp) MBIERBRARAER 4 2GSPS / 1GSPS / 0.5GSPS,
CAE2600: 55.1 dBFS (1Vyp) BBESEWNBE T RN ELRHERE, TH
CAE2700: 5.4 BFS {1Ver) FREREMELS, WHZSBELHHRAES

o TZEENZSSEE SFDR @ -1 dBFS : I i,

N A
CAE2500 : 75.8 dBc (0.8Vyp) , 74.4 dBc (1.0Vyp)
CAE2600 : 77.2 dBc (1V,p) CAE2500 / CAE2600 / CAE2700 3% FA 1% JESD204B
CAE2700 : 77.9 dBc (1V,,) WD, TIERE (458) X#-40to115°C,
o HHLIENOB @ -1 dBFS: T E %4 FCBGAL96 (12mm x 12mm)
CAE2500 : 8.4b (0.8V,y) , 8.6b (1.0V,p)
CAE2600 : 8.8b (1V,) 4 INEEER
CAE2700 : 8.9b (1V,p)
o 16 i/Mis JESD204B i, wRAIMIEEEK ™ oy T i losw Tow_tosmn o3 tisn on
10.0 Gbps, X #F 8b/10b ZHHL, X iF
%* 1 #E M IR ALy 3 ERRaTet
L4 ﬁi?‘—lt XJ’J %%(DDC) —.l-l__ I};—E/EZ AINP_2 ESBLS_UT;:E
%yﬁ[ﬁt’j *FF 1x,2x,3x,4X,6X, 8x,12x, ey ¢ SERBOUTIE N
16x,24x,32x,48x,64x FHEL Lt 51 Ane.c 3 svnce
B £t B 35 2x,4x,6%,8x,16x,24x, " sv;m
32x, 48x,64x,96x,128x B LL 15
/N S > tva AINP_TRIGX &
" !DI?C @ﬁﬁ@/l\zﬁiﬁlﬂ 48 i1 NCO CAE2XOD
X HFIRIE AR
o IEFIF N BIET ERP 1 e

—
RBIAS<0> RBIAS<1> TDIODE_P TDIODE_N GPI10<0>

o FNEEZMRE i T e 20
o T1EEE (48) :-40to0115°C

SCLKG
SPICSH @
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[ — CAE2500 / CAE2600 /
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A TIBBAER...ooooooeeeeeeeeesssiesereees s sssssssssssssss RS RS AR RR RS R R RS 1
B B BUTT B ceeeeeeeeeeeseeeetss et es R R RS AR AR R RS R RS ER £ R R R AR RS 3
6 SIHEEMINEEHIR (Pin Configuration and FUNCLIONS) ........cc.eeeuecuesssesessessssssssssssssssssssssssssssssssasssssas 4
VAR5, 5 v ] o Y=Y oL Tox LT ) 1) TP 8
71 EBEAEME (EIECICAl CRATACIEIISICS) covveoooeveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e e eees e es e eees e ss e se s eeess e eseese s ss e eee e esesseesseseens 8
711 CAE2500 SPECITICATIONS ...ttt bbbt bbbt s bbbt anans 8
7.1.2 CAE2600 SPECITICATIONS .....ooeeieeieie ettt bttt s e bbbttt a st bbbt enans 12
7.1.3 CAE2700 SPECITICATIONS ...ttt bbbttt saes s bbbt enens 16

7.2 BEFEZEESR (TIMING REQUITEIMENTS) ....ooooveeooeeeeeeeee oo s es e eeee e 20
7.3 BRBUVAEME (TYPICAl CRETACTEIISICS) .....ovveooeeeoeeeeee e s e eeee e 21

8  TFLHIRHH (Detailed DESCHPTLION) ...ccccceececeeereresreesressssesssesssessssessssessssessssessessssssssssssssssssssssssesssssssssssssssssssssssssnns 24
8.1 HEIR (OVEIVIBW) .o 24
8.2  THEEHERE] (FUNCLIONAI BIOCK DIBGIAIM) c...oiveeoieeeeeeee oo s s e 24
B3 B T B B T T oo 25
831  ABIUIE SHINE B oo 25
832  ERFEHEIAE R oo 26
8.3.3 SYSREF Rl 2 G B A TBE B ..o 27
834 TRIGK AT B HAT R oo 27
835 BRI A R B R B B oo 28
8.3.6 B A B BT B oo 28
8.3.7 FF IO AT (L8V EE ) oo 28
8.3.8 g O w1 I (0 VA== 2 OO OO 29
8.3.9 JESD204B SerDes Bl I BB ... 29

8.4 EEFBEEREUR AT oo 31
8.5 B B B B B BB T B oo 32

9 BTEBRULEH (MEMOIY MAP) c.ceucrecreereresaessesssssss s sssssssssssssasssassssssssssssssssssssasssassssssssssssssssasssassssssssssssssssasssaness 34
0 L P A R B TE B I B oo 34
9.2 JESD204B B TR B oo 39
10 FZERTT (PACKAGE OULHNE) wuvcereecrrecsecsree e ssssssessssssssssssssssssssssssesssssssssessssessssssssesssssssssessssesnssessssessssessssesass 69
11 TTHEFETE (Orderable INFOrMAtION)......c.ccceeeeeseesssesssssssssssssssssssssssssssssssssssasssssssssassssasssassssassssassssassssassssassssanes 70
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CAE2500 / CAE2600 / m—
5 (E/hsE
EHEH | RAS EHRE

£ 2% Pigzl\/%ap B AVDD18 L&& JVD[;O9 E%ﬂ;%;{aﬂ/ﬁ%uo
BHEE I EFFRLA, FiE T MR SEE.
2026.1 Rev17 | e

BRI LE.

i 83 5SS EMIEREINAE, 8.4 BIREEIL,
g IRADEMIXE R,

2025.11 Rev16 | &3k 6-1 BE4S|HIBIIHEERAR,

e LERE (458) M 105°C iEE A 115°C,
R RIEED 85T, REIFE.

2025.9 Rev14 | fEBERHMHERESEL
2025.3 Rev13 | ZFfF=atAIEN APP L5 % 7=, MAC Register, PMA PHY Register
2024.11 Rev 12 | EBSURFME SNR/SINAD / SFDR / ENOB BT Hi .
518 P10 9 FRE CONVST 2k SPI_CSH., HhiRM&1E
2024.11 Rev1.l | #&INZFFas A
2024.10 Rev 1.0
2024.5 Rev PreB | #1kk
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CAE2500 / CAE2600 /

6 S|EcEFNIhEEREIA (Pin Configuration and Functions)

1 2 3 4 5 6 7 8 9 10 11 12 13 14

A AGND RBIAS<0> AGND AGND AINP_1 AINN.1 AGND AGND DVDD09 | DGND SEE?_?, SE&D_?\‘ A
B AGND AcND BWNNO8 ,o\p  aonD  AeND  AcnD  BNNO® hyppog | penp SERDO  SERDO - SERDO - SERDO | B
<0> <0> UTI5.P UTI5.N UT13.P UT12.P
o| o oo S GER 0B B BB U oo (amo) @) oo i 3 |
D Sﬁ'g;EF aGND  AeND 000 aenD  AenD  ADDTE- TD'_?\IDE DVDD09 | DGND ‘ DJVDD SETEC; SE?&; D
e | oo SO AR o oo AR P9 ouon (Gme) (@) Guo i | e
I e L [ Rl
G| fh& AcD ABDI8 oD AeND A/BPT8. aGnD  DVDDOS | DGND " ?JETF;?S SUET';?S G
Y - T-11 [ I FE-E
J | aeno  nenp RDPIS- AOPTE. aenD  AenD PP~ [ pend e ePIo<s> PO ‘ Yo vomre | Y
| A e G e oo 20 (@) oo @) oo @ v w2 |«
L AI(I;II?_ AGND  AGND QVD%D::S; AGND  AGND Q\B%Djf; SYNCB | DGND “ SUETT_’S %E_RS?S L
w| oo oo R ERERERER A o @) @ o |
N | neno aeno BN Ao Ao Ao aeno (BYRN®® fpenp  scik SUET%E’S %R;'(E)E’ﬁ SUETF;E’S %ETF;BS N
P AGND RBIAS<1> AGND AGND AINP_2 AINN_2 AGND  AGND 'B%V\‘,’VE,\? SPI_CSH SUE_F:E’S iﬁ_ﬁ?ﬁ P

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Not to scale

Top View
& 6-1. 196-Ball Flip Chip BGA
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caelus®

CAE2500 / CAE2600 /
% 6-1. 5|BIZIEE (Pin Functions)
EHFS EHE KA Theefik
A2 RBIAS<0> FNERE 12k BEEM., AT LR BEANBSEER.
AN | AR 12k BEAMRSREEMEEBEGRIRA 01%BE, BFENTF
P2 RBIAS<1> 25ppm/°C)

WiREEy: F—EBEBEENmANERA (I-channel)

B@Esl BRAMREIBEESMARNE®RA (I 5& Q channel)

A5 AINP_1 AN | ERIZESORMELE, X#FDCHEACHES. HIER, ZEHIIHER
ANFHEBESEERIZROER.

BINRA T pEEER AR AED,

JBEER: FARRBEESWANTEA (I-channel)

BiEEaER: BMENBEZESRMANTRBAA (I5F Q channel)

A6 AINN_1 MmN | ERESORBEE, X#FDCHEACHE. HIR XEHLIUAER
N FSEE RIBRNEK .

BUARS T R BEEX R AEA.

FBEERLN: FRNBEZESWMARNIERAN (Q-channel)

B@Ea THRRINEEENMmARERA (I 53F Q channel)

P5 AINP_2 AN | EAIZE S0 KIBERE, X DCHE ACHE. BER, ZEMSIUHEH
NFAEE ESEE R BRI EK,

FEEIT SPI AR A BiBEERNENEAEO,

WBERT: 8 ENBEZ M AR TEA (Q-channel)

BEERn JERmEEsmANREA (153 Q channel)

P6 AINN_2 WA | ENIZESORKIGHELE, X5 DCHEACHE. HIR, ZEMNLIHZH
AFEBESEE RIRRER,

FEET SPI A et s B@EE A ENRAEA.

SYSREF Z0#NES (IEim) , ATREP % ADC & F BIER F4h
D1 AINP_SYSREF WA | FGPA, ©R#Z 50 BRIBHEE, #F DCEHE ACHE. 1HIE, ZEHNLIMA
R AFEE ESERERIEENER,

SYSREF ZNINES (favw) , MTREZE % ADCEA BHEN P4
E1 AINN_SYSREF @A | FGPA, ©R#Z 50 Bk4BHIE, ¥ DCHEACHE. IR, ZEMLR
HER NS EEE RRBRE K,

it & =% (Trigger) X Z7M5S(1Eik) , AT DDC MR E . E R 50

G1 AINP_TRIGX BA | BEHEME, X#FDCHFACHS. HWIR, ZEMLIAREAFREE
SEERBRAER.
fid % 2 (Trigger) X Z4M5S(fuim) . AT DDC AERAGTRBEE . ERE 50
H1 AINN_TRIGX AN | BB, X DCHEFACHE. HWIR, ZERNLIAREAFREE
SERRBRAER.

FRHEMES(Eim), ZERS S REAEN, ThRERBEE 50 K

K1 AINP_CK A | i AC S, (B EMATR RS A R IR ER.
g AINN CK | EHSEAES(GH), REMAT AR, S R 50 58
- s HIE AC 184, (BiZEHATH R R S8 R IR ER.,
BETRE HiE BT NEREARER LIS AR, R
Es TDIODE P - iﬁiﬁg;ﬁﬁ(;ﬁz) EE, BB REERSRBENSREER. iZEH
SEETHRER HiE BT NEREARER LIS AR, R
o8 TDIODE N . éiﬁﬁaﬁj %gz) EE, BT NER R TG H G8. M
B3, B8, C3, C8 BVNN08<0> o | ENBERERLREN. SIEEEHNIR D0 RR, BRLAAT
M3, M8, N3, N8 BVNNO08<1> i HSERH A BEMFRERER,

C4, C5, C6, C7 AVDD18_BUF<0>
M4,M5, M6, M7 AVDD18_BUF<1>

W | 1.8V &% A Buffer (R
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caelus®

CAE2500 / CAE2600 /
3 6-1. S|HIThEE (55)
EHFS EHA HKE TheEHER
E3 AVDD18_BIAS<0> e .
A | 1.8V ) BIAS #jR
K3 AVDD18_BIAS<1>
D4, D7, E4, E7,
F4 F7.G4 G7 AVDD18_ADC<0> B s
Ha 7. 4. 47 A | 1.8V i ADC B iR
K4 K7 L4 L7 AVDD18_ADC<1>
F3 AVDD18_REF<0> e .
A | 1.8V i&#l REF 8&
J3 AVDD18_REF<1>
H3 AVDD18_CK<0>
- AN | 1.8V iR A EhER R
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 AN | iR
H2, H5, H6, J1,
J2, J5, J6, K2,
K5, K6, L2, L3,
L5, L6, M1, M2,
N1, N2, N4, N5,
N6, N7, P1, P3,
P4, P7, P8
Agéggﬁggég’g' DVDDO09 B | 0.95V $= NIEIE
K10 DVDD18 B | 1.8VEFEOSE
A10, B10, C10,
D10, E10, F10, DGND wmA | Bt
Js, N9, G10, L10,
R BEEEMNER, —BIRET EN, ZEHRXN~ LS TEN. 5
H8 RESET_ANALOG 4 e e
- AN | e, EETHESEET. 1.8V,
HFHEBEENEH. SBHTEREMN, EFILERBRHEEF.
H9 RESET_LOGIC A | A EBEE, SRR PORBESEMMENHTEE, WHZEARE
ST UZRE, 1.8V iZiE,
L8 FD<0> ESIEMPERNER, FD<0> X[ I-channel, FD<1> %57 Q-
] N
K8 FD<1> channel, 1.8V i%%g,
J1 GPIO<4>
Jo GPIO<3>
K9 GPI0<2> s | FF DDC pyRIEME Bt . 1.8V iZ45,
K11 GPIO<1>
M11 GPIO<0>
Jo TSKEW_BG — 12@1%@% %$H¢ﬁfbﬂ:§.£ﬂ)§éﬁﬁﬁﬁ%&ﬁ (background timing skew
calibration) , 1.8V 24§,
JESD204B F#55., KB FA, JESD204B S5iEliss EitiTIEF, EF
Lo SYNCB BN i, wEmEABET, 18V 86,
SPI B&{FEE2 2, 0854 SPI, 4 SPI#TiEER, RFH 1 1.8Vi8
P10 SPI_CSH B o FitfFEg{ES, g &1 SPI, X HITEER, ®EFA %
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caelus®

CAE2500 / CAE2600 / VNN RnRnRnnnnnn
% 6-1. 5|HIThEE (&)
BEHFS 1= B el TheeHR
N10 SCLK N | SPI Bf$HES, 1.8ViE4E,
M9 SDI 4N | SPIEAES, 1.8ViELE,
M10 SDO it | SPIHHES, 1.8ViEEHE,
HANEEREN BASEEEL & T IERHREE B
oo COWERDOWN | SHEBEREN, SABERET T, EETRRSESE,
1.8V 3818,

D11, H10, L11 NC / BE, NE#E, NCo|HZE HiEthsiizms BT,

C12, D12, E12 DJVDD S | 0.95V JESD204B #F A% {iteE

%g E1122' &1122’ JVDDO9 S\ | 0.95V JESD204B SerDes §& 118
F12 JvDD18 TN 1.8V JESD204B #£ 10 /0O {8

A13,A14,C11,

E11, F11, G11, JGND AN JESD204B 1z Oih

H11, P13, P14
n SERDOUTO P | s, | Lane 0 %4 SerDes i, 793 100 it e
P12 SERDOUTIP | ity | Lane 124 SerDes 4%, i 100 KB /A
o SERDOUTZP | st | Lane 2245 SerDes #itti x4, i 100 By
W SERDOUTS P | sy | Lane 3245 SerDes it i 100 BRIgEEIA
o SERDOUTAP | st | Lane 424 SerDes ki34, o 100 il
o SERDOUTS P | it | Lane 5 %4 SerDes #ttx, /b 100 &g/
e SERDOUTEP | st | Lane 6 24> SerDes #itti x4, i 100 Bt/
e SERDOUTZ P | sty | Lane 724 SerDes 4%, i 100 KB/
o SERDOUTS P | sy | Lane 8245 SerDes it i 100 BRigeEIA
211% 252888-::8—5 st | Lane 9 =43 SerDes %t %, A#E 100 R4 ERFH
o SERDOUTIO P | 51t | Lane 10 %4> SerDes £, 3% 100 g eaf
E}g ggsggglﬂ_s s | Lane 11 24> SerDes %%, R 100 Erig e fE
o SERDOUTIZP | st | Lane 124> SerDes #tixy, % 100 Erfgea
o SERDOUTISE | it | Lane 13 %4 SerDes S, P 100 s
2112 ggsgggﬂi_ﬁ | Lane 14 =43 SerDes %4 %F, 93 100 Red e BE
5112 ggsgggﬁ g_llfl | Lane 15 =43 SerDes %4 %f, 3£ 100 R i e BE
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caelus®

S CAE2500 / CAE2600 /

7 BARIUE (Specifications)

7.1 BS451E (Electrical Characteristics)

7.1.1 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
Input Termination Single-ended to AGND 50 Q
Differential 100 Q

Single Input capacitance Single-ended to AGND 400 fF
Differential Input capacitance Differential inputs 80 fF
Input Common Mode Vem,input 0.40 0.45 0.50 \Y
Input Signal Bandwidth -3dB bandwidth 3.0 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,cLkin 0.2 0.3 0.4 \Y
Clock Frequency Fewk 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, SYSREFIN 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 +0.41 \Y
Tempco From -40°C to 125°C +50 +100 ppm/°C
DC Accuracy
Resolution DC code 12 bit
INL Best-Fit LSB
DNL (no missing code) +0. LSB
Offset Error DC code error 13 mV
Code Error Rate Whole chip <101 s:r::cr))lr(/es

8/70
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caelus®

CAE2500/ CAE2600 / s
CAE2500 Specifications (Continued)
TR Single—Chggr?gi:/ilgS: 4 GSPS . e il
) in Typ Max
AC Accuracy
Fin = 180MHz, -1.0 dBFS (0.8Vpp FS) 52.1
Fin = 180MHz, -3.0 dBFS (0.8Vpp FS) 52.1 aBFS
Fin = 180MHz, -1.0 dBFS (1.0Vpp FS) 53.6
Fin = 180MHz, -3.0 dBFS (1.0Vpp FS) 535 aBFS
Fin = 1.09GHz, -1.0 dBFS (0.8Vpp FS) 51.5
Fin = 1.09GHz, -3.0 dBFS (0.8Vpp FS) 51.7 aBFS
>NR Fin = 1.09GHz, -1.0 dBFS (1.0Vpp FS) 52.8
Fin = 1.09GHz, -3.0 dBFS (1.0Vpp FS) 53.1 aBFS
Fin = 1.98GHz, -1.0 dBFS (0.8Vpp FS) 50.4
Fin = 1.98GHz, -3.0 dBFS (0.8Vpp FS) 51.0 aBFS
Fin = 1.98GHz, -1.0 dBFS (1.0Vpp FS) 51.4
Fin = 1.98GHz, -3.0 dBFS (1.0Vpp FS) 52.1 dBFS
Fin = 180MHz, -1.0 dBFS (0.8Vpp FS) 52.1 4BES
Fin = 180MHz, -3.0 dBFS (0.8Vpp FS) 52.1
Fin = 180MHz, -1.0 dBFS (1.0Vpp FS) 53.5
Fin = 180MHz, -3.0 dBFS (1.0Vpp FS) 53.5 dBFS
Fin = 1.09GHz, -1.0 dBFS (0.8Vpp FS) 51.4
SINAD Fin = 1.09GHz, -3.0 dBFS (0.8Vpp FS) 51.7 dBFS
Fin = 1.09GHz, -1.0 dBFS (1.0Vpp FS) 52.7
Fin = 1.09GHz, -3.0 dBFS (1.0Vpp FS) 53.1 aBFS
Fin = 1.98GHz, -1.0 dBFS (0.8Vpp FS) 50.4
Fin = 1.98GHz, -3.0 dBFS (0.8Vpp FS) 50.9 dBFS
Fin = 1.98GHz, -1.0 dBFS (1.0Vpp FS) 51.3
Fin = 1.98GHz, -3.0 dBFS (1.0Vpp FS) 52.0 dBFS
Fin = 180MHz, -1.0 dBFS (0.8Vpp FS) 75.8 4B
Fin = 180MHz, -3.0 dBFS (0.8Vpp FS) 76.4
Fin = 180MHz, -1.0 dBFS (1.0Vpp FS) 74.4 4B
Fin = 180MHz, -3.0 dBFS (1.0Vpp FS) 72.2
Fin = 1.09GHz, -1.0 dBFS (0.8Vpp FS) 71.0
Fin = 1.09GHz, -3.0 dBFS (0.8Vpp FS) 72.0 dBe
>FOR Fin = 1.09GHz, -1.0 dBFS (1.0Vpp FS) 69.9
Fin = 1.09GHz, -3.0 dBFS (1.0Vpp FS) 75.5 dBe
Fin = 1.98GHz, -1.0 dBFS (0.8Vpp FS) 69.0 dBe
Fin = 1.98GHz, -3.0 dBFS (0.8Vpp FS) 70.8
Fin = 1.98GHz, -1.0 dBFS (1.0Vpp FS) 68.6 dBe
Fin = 1.98GHz, -3.0 dBFS (1.0Vpp FS) 70.5
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CAE2500 / CAE2600 /

CAE2500 Specifications (Continued)

Parameter smg/e-ChggggiEgges 4GSPS . = Unit
’ in Typ Max
AC Accuracy
Fin = 180MHz, -1.0 dBFS (0.8Vpp FS) -83.4
Fin = 180MHz, -3.0 dBFS (0.8Vpp FS) -92.5 4BFS
Fin = 180MHz, -1.0 dBFS (1.0Vpp FS) -85.8
Fin = 180MHz, -3.0 dBFS (1.0Vpp FS) -90.7 aBFS
Fin = 1.09GHz, -1.0 dBFS (0.8Vpp FS) -78.5
Fin = 1.09GHz, -3.0 dBFS (0.8Vpp FS) -80.7 aBFS
b2 Fin = 1.09GHz, -1.0 dBFS (1.0Vpp FS) -76.6
Fin = 1.09GHz, -3.0 dBFS (1.0Vpp FS) -79.3 aBFS
Fin = 1.98GHz, -1.0 dBFS (0.8Vpp FS) -90.3
Fin = 1.98GHz, -3.0 dBFS (0.8Vpp FS) -89.8 dBFS
Fin = 1.98GHz, -1.0 dBFS (1.0Vpp FS) -96.9
Fin = 1.98GHz, -3.0 dBFS (1.0Vpp FS) -89.8 dBFS
Fin = 180MHz, -1.0 dBFS (0.8Vpp FS) -77.6 dBES
Fin = 180MHz, -3.0 dBFS (0.8Vpp FS) -79.4
Fin = 180MHz, -1.0 dBFS (1.0Vpp FS) -74.4 4BES
Fin = 180MHz, -3.0 dBFS (1.0Vpp FS) -76.7
Fin = 1.09GHz, -1.0 dBFS (0.8Vpp FS) 721
Fin = 1.09GHz, -3.0 dBFS (0.8Vpp FS) -79.3 dBFS
Ab3 Fin = 1.09GHz, -1.0 dBFS (1.0Vpp FS) -69.9
Fin = 1.09GHz, -3.0 dBFS (1.0Vpp FS) -78.5 aBFS
Fin = 1.98GHz, -1.0 dBFS (0.8Vpp FS) -78.3
Fin = 1.98GHz, -3.0 dBFS (0.8Vpp FS) -73.9 dBFS
Fin = 1.98GHz, -1.0 dBFS (1.0Vpp FS) -75.2
Fin = 1.98GHz, -3.0 dBFS (1.0Vpp FS) 743 dBFS
Fin = 180MHz, -1.0 dBFS (0.8Vpp FS) 8.4 it
Fin = 180MHz, -3.0 dBFS (0.8Vpp FS) 8.4
Fin = 180MHz, -1.0 dBFS (1.0Vpp FS) 8.6 it
Fin = 180MHz, -3.0 dBFS (1.0Vpp FS) 8.6
Fin = 1.09GHz, -1.0 dBFS (0.8Vpp FS) 8.3 _
Fin = 1.09GHz, -3.0 dBFS (0.8Vpp FS) 8.3 Bit
ENOB Fin = 1.09GHz, -1.0 dBFS (1.0Vpp FS) 8.5 _
Fin = 1.09GHz, -3.0 dBFS (1.0Vpp FS) 8.5 Bit
Fin = 1.98GHz, -1.0 dBFS (0.8Vpp FS) 8.1 _
Fin = 1.98GHz, -3.0 dBFS (0.8Vpp FS) 8.2 Bit
Fin = 1.98GHz, -1.0 dBFS (1.0Vpp FS) 8.2 _
Fin = 1.98GHz, -3.0 dBFS (1.0Vpp FS) 8.4 Bit
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CAE2500 Specifications (Continued)
. CAE2500 .
Parameter Conditions - Unit
Min Typ Max
AC Accuracy
Noise Floor Density At 180MHz, -1 dBFS (1Vpp FS) | 1466 | | dBFs/VHz
Speed
. Single-channel 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 \"
AVDD18 CK, DvDD18,JvDD18
DvDDO09, JvDD0O9, DJVDD 0.95V power supplies 0.9 0.95 0.975 \"
BVNNO8 Analog negative power supplies -0.95 -1.0 -1.05 \Y
Normal mode, all background 785
) calibrations enable & DDC off (single)
Current (1.8V supplies) 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 Tmin to Tvax -40 115 °C
Long-Term Reliability For Pro-longed use -40 105 °C
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7.1.2 CAE2600 Specifications
CAE2600
Parameter Conditions Unit
Min ‘ Typ ‘ Max
Analog Input
Full-scale input range Fully differential 0.5 0.8 1.0 Vpp,diff
Input Termination Single-ended to AGND 50 Q
Differential 100 Q

Single Input capacitance Single-ended to AGND 400 fF
Differential Input capacitance Differential inputs 80 fF
Input Common Mode Vem,input 0.40 0.45 0.50 \Y
Input Signal Bandwidth -3dB bandwidth 3.0 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,cLkin 0.2 0.3 0.4 \Y
Clock Frequency Fewk 1.0 GHz
Duty Cycle 50.0 %
Single Input Capacitance Single-ended to AGND 400 fF
Differential Input Capacitance Differential inputs 80 fF
SYSREF Input
Differential Input Voltage 100 ohm differential, on-chip 0.5 1.0 2.0 Vpp,diff
Input Common Mode Voltage VoM, SYSREFIN 0.9 \Y
Frequency Periodic mode 6.25 15.625 MHz
Pulse Width Burst and Periodic modes 1000 ps
Single Input Capacitance Single-ended to AGND 450 fF
Differential Input Capacitance Differential inputs 90 fF
Reference Voltage
Internal Reference Voltage Fully Differential +0.39 0.4 +0.41 \Y
Tempco From -40°C to 125°C +50 +100 ppm/°C
DC Accuracy
Resolution DC code 12 bit
INL Best-Fit 0.5 LSB
DNL (no missing code) +0.37 LSB
Offset Error DC code error 13 mV
Code Error Rate Whole chip <101 s:r::cp))'l’és

12/70

ZHLHEAR CRYI) BR/AS  www.caelustech.com



http://www.caelustech.com/

caelus®

CAE2500/ CAE2600 / s
CAE2600 Specifications (Continued)
TR Single—Chggr?gi:/ilgS: 2 GSPS . — il
) in Typ Max
AC Accuracy
Fin = 110MHz, -1.0 dBFS (1Vpp FS) 55.1
Fin = 110MHz, -3.0 dBFS (1Vpp FS) 55.1 aBFS
Fin = 180MHz, -1.0 dBFS (1Vpp FS) 55.0
Fin = 180MHz, -3.0 dBFS (1Vpp FS) 55.2 aBFS
Fin = 480MHz, -1.0 dBFS (1Vpp FS) 54.6
Fin = 480MHz, -3.0 dBFS (1Vpp FS) 54.8 4BFS
°NR Fin = 650MHz, -1.0 dBFS (1Vpp FS) 54.3
Fin = 650MHz, -3.0 dBFS (1Vpp FS) 54.6 aBFS
Fin = 800MHz, -1.0 dBFS (1Vpp FS) 54.2
Fin = 800MHz, -3.0 dBFS (1Vpp FS) 54.5 aBFS
Fin = 900MHz, -1.0 dBFS (1Vpp FS) 53.6
Fin = 900MHz, -3.0 dBFS (1Vpp FS) 54.1 dBFS
Fin = 110MHz, -1.0 dBFS (1Vpp FS) 55.0 4BES
Fin = 110MHz, -3.0 dBFS (1Vpp FS) 55.1
Fin = 180MHz, -1.0 dBFS (1Vpp FS) 54.9
Fin = 180MHz, -3.0 dBFS (1Vpp FS) 55.1 dBFS
Fin = 480MHz, -1.0 dBFS (1Vpp FS) 54.4
SINAD Fin = 480MHz, -3.0 dBFS (1Vpp FS) 54.8 dBFS
Fin = 650MHz, -1.0 dBFS (1Vpp FS) 54.1
Fin = 650MHz, -3.0 dBFS (1Vpp FS) 54.4 aBFS
Fin = 800MHz, -1.0 dBFS (1Vpp FS) 53.7
Fin = 800MHz, -3.0 dBFS (1Vpp FS) 54.3 dBFS
Fin = 900MHz, -1.0 dBFS (1Vpp FS) 53.5
Fin = 900MHz, -3.0 dBFS (1Vpp FS) 54.0 dBFS
Fin = 110MHz, -1.0 dBFS (1Vpp FS) 77.2
Fin = 110MHz, -3.0 dBFS (1Vpp FS) 78.2 dBe
Fin = 180MHz, -1.0 dBFS (1Vpp FS) 74.4 4B
Fin = 180MHz, -3.0 dBFS (1Vpp FS) 77.4
Fin = 480MHz, -1.0 dBFS (1Vpp FS) 70.0 dBe
DR Fin = 480MHz, -3.0 dBFS (1Vpp FS) 76.4
Fin = 650MHz, -1.0 dBFS (1Vpp FS) 68.3 dBe
Fin = 650MHz, -3.0 dBFS (1Vpp FS) 73.7
Fin = 800MHz, -1.0 dBFS (1Vpp FS) 70.5 dBe
Fin = 800MHz, -3.0 dBFS (1Vpp FS) 73.2
Fin = 900MHz, -1.0 dBFS (1Vpp FS) 70.0 dBe
Fin = 900MHz, -3.0 dBFS (1Vpp FS) 72.1
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CAE2600 Specifications (Continued)

Parameter smg/e-ChggggiEgges 2GSPS . = Unit
’ in Typ Max
AC Accuracy
Fin = 110MHz, -1.0 dBFS (1Vpp FS) -91.0
Fin = 110MHz, -3.0 dBFS (1Vpp FS) -106.5 48
Fin = 180MHz, -1.0 dBFS (1Vpp FS) -82.6
Fin = 180MHz, -3.0 dBFS (1Vpp FS) -86.0 4BFS
Fin = 480MHz, -1.0 dBFS (1Vpp FS) -79.4
Fin = 480MHz, -3.0 dBFS (1Vpp FS) -78.7 aBFS
b2 Fin = 650MHz, -1.0 dBFS (1Vpp FS) -80.6
Fin = 650MHz, -3.0 dBFS (1Vpp FS) -75.6 4BFS
Fin = 800MHz, -1.0 dBFS (1Vpp FS) -76.3
Fin = 800MHz, -3.0 dBFS (1Vpp FS) -78.6 aBFS
Fin = 900MHz, -1.0 dBFS (1Vpp FS) -71.2
Fin = 900MHz, -3.0 dBFS (1Vpp FS) -73.7 dBFS
Fin = 110MHz, -1.0 dBFS (1Vpp FS) -81.6 4BES
Fin = 110MHz, -3.0 dBFS (1Vpp FS) -92.8
Fin = 180MHz, -1.0 dBFS (1Vpp FS) -74.4
Fin = 180MHz, -3.0 dBFS (1Vpp FS) -81.0 dBFS
Fin = 480MHz, -1.0 dBFS (1Vpp FS) -70.8
Fin = 480MHz, -3.0 dBFS (1Vpp FS) -77.8 dBFS
Ab3 Fin = 650MHz, -1.0 dBFS (1Vpp FS) -68.4
Fin = 650MHz, -3.0 dBFS (1Vpp FS) -72.8 aBFS
Fin = 800MHz, -1.0 dBFS (1Vpp FS) -70.5
Fin = 800MHz, -3.0 dBFS (1Vpp FS) -77.1 dBFS
Fin = 900MHz, -1.0 dBFS (1Vpp FS) -86.7
Fin = 900MHz, -3.0 dBFS (1Vpp FS) -89.5 dBFS
Fin = 110MHz, -1.0 dBFS (1Vpp FS) 8.8 .
Fin = 110MHz, -3.0 dBFS (1Vpp FS) 8.9 Bit
Fin = 180MHz, -1.0 dBFS (1Vpp FS) 8.8 .
Fin = 180MHz, -3.0 dBFS (1Vpp FS) 8.9 Bt
Fin = 480MHz, -1.0 dBFS (1Vpp FS) 8.7 _
Fin = 480MHz, -3.0 dBFS (1Vpp FS) 8.8 Bit
ENOB Fin = 650MHz, -1.0 dBFS (1Vpp FS) 8.7 _
Fin = 650MHz, -3.0 dBFS (1Vpp FS) 8.8 Bit
Fin = 800MHz, -1.0 dBFS (1Vpp FS) 8.6 it
Fin = 800MHz, -3.0 dBFS (1Vpp FS) 8.7
Fin = 900MHz, -1.0 dBFS (1Vpp FS) 8.6 it
Fin = 900MHz, -3.0 dBFS (1Vpp FS) 8.7
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CAE2600 Specifications (Continued)
. CAE2600 .
Parameter Conditions - Unit
Min Typ Max
AC Accuracy
Noise Floor Density At 110MHz, -1 dBFS (1Vpp FS) | 1451 | | dBFs/VHz
Speed
i Single-channel 2.0 GSPS
ADC Sampling rate
Dual-Channel 1.0 GSPS
JESD204B lane rate SerDes lane rate, 100 ohm termination 1.25 2.5 Gbps
Power Supplies
AVDD18 BUF, AVDD18_ADC,
AVDD18_BIAS, AVDD18 REF, 1.8V power supplies 1.7 1.8 1.9 \"
AVDD18 CK, DvDD18,JvDD18
DvDDO09, JvDD0O9, DJVDD 0.95V power supplies 0.9 0.95 0.975 \"
BVNNO8 Analog negative power supplies -0.95 -1.0 -1.05 \Y
Normal mode, all background 705
) calibrations enable & DDC off (single)
Current (1.8V supplies) mA
Normal mode, all background 755
calibrations enable & DDC off (dual)
. Normal mode, all background
Current (0.95V supplies) calibrations enable & DDC off 412 mA
Current (1.8V supplies) Power down 26 mA
Current (0.95V supplies) Power down 10 mA
Normal mode, all background 1.66
. calibrations enable & DDC off (single) )
Power Consumption W
Normal mode, all background 175
calibrations enable & DDC off (dual) '
Junction Temperature Tmin to Tvax -40 115 °C
Long-Term Reliability For Pro-longed use -40 105 °C
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7.1.3 Specifications
Parameter Conditions Unit
Min ‘ Typ ‘ Max
Analog Input
Full-scale input range Fully differential 0.5 0.8 1.0 Vpp,diff
Input Termination Single-ended to AGND 50 Q
Differential 100 Q

Single Input capacitance Single-ended to AGND 400 fF
Differential Input capacitance Differential inputs 80 fF
Input Common Mode Vem,input 0.40 0.45 0.50 \Y
Input Signal Bandwidth -3dB bandwidth 3.0 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,cLkin 0.2 0.3 0.4 \Y
Clock Frequency Fewk 500 MHz
Duty Cycle 50.0 %
Single Input Capacitance Single-ended to AGND 400 fF
Differential Input Capacitance Differential inputs 80 fF
SYSREF Input
Differential Input Voltage 100 ohm differential, on-chip 0.5 1.0 2.0 Vpp,diff
Input Common Mode Voltage VoM, SYSREFIN 0.9 \Y
Frequency Periodic mode 3.125 7.8125 MHz
Pulse Width Burst and Periodic modes 2000 ps
Single Input Capacitance Single-ended to AGND 450 fF
Differential Input Capacitance Differential inputs 90 fF
Reference Voltage
Internal Reference Voltage Fully Differential +0.39 0.4 +0.41 \Y
Tempco From -40°C to 125°C +50 +100 ppm/°C
DC Accuracy
Resolution DC code 12 bit
INL Best-Fit +0.7 LSB
DNL (no missing code) +0.28 LSB
Offset Error DC code error 13 mV
Code Error Rate Whole chip <101 s:r::cp))'l’és
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Specifications (Continued)
Parameter Single—Chggr?gIIvIgS: , 1GSPS Min | Typ | Max | o™
AC Accuracy

Fin = 110MHz, -1.0 dBFS (1Vpp FS) 55.4

Fin = 110MHz, -3.0 dBFS (1Vpp FS) 55.4 48
Fin = 180MHz, -1.0 dBFS (1Vpp FS) 55.4

Fin = 180MHz, -3.0 dBFS (1Vpp FS) 55.4 4BFS
Fin = 300MHz, -1.0 dBFS (1Vpp FS) 55.3

SNR dBFS
Fin = 300MHz, -3.0 dBFS (1Vpp FS) 55.4
Fin = 400MHz, -1.0 dBFS (1Vpp FS) 55.2

Fin = 400MHz, -3.0 dBFS (1Vpp FS) 55.4 4BFS
Fin = 480MHz, -1.0 dBFS (1Vpp FS) 55.2

Fin = 480MHz, -3.0 dBFS (1Vpp FS) 55.3 aBFS

Fin = 110MHz, -1.0 dBFS (1Vpp FS) 55.4 dBES
Fin = 110MHz, -3.0 dBFS (1Vpp FS) 55.4

Fin = 180MHz, -1.0 dBFS (1Vpp FS) 55.3 dBES
Fin = 180MHz, -3.0 dBFS (1Vpp FS) 55.4

SINAD Fin = 300MHz, -1.0 dBFS (1Vpp FS) 55.2 dBES
Fin = 300MHz, -3.0 dBFS (1Vpp FS) 55.3
Fin = 400MHz, -1.0 dBFS (1Vpp FS) 55.2

Fin = 400MHz, -3.0 dBFS (1Vpp FS) 55.4 aBFS
Fin = 480MHz, -1.0 dBFS (1Vpp FS) 55.1

Fin = 480MHz, -3.0 dBFS (1Vpp FS) 55.3 aBFS

Fin = 110MHz, -1.0 dBFS (1Vpp FS) 77.9 .
Fin = 110MHz, -3.0 dBFS (1Vpp FS) 77.5

Fin = 180MHz, -1.0 dBFS (1Vpp FS) 76.5 .
Fin = 180MHz, -3.0 dBFS (1Vpp FS) 77.3

SEDR Fin = 300MHz, -1.0 dBFS (1Vpp FS) 75.1 .
Fin = 300MHz, -3.0 dBFS (1Vpp FS) 75.1

Fin = 400MHz, -1.0 dBFS (1Vpp FS) 75.5 .
Fin = 400MHz, -3.0 dBFS (1Vpp FS) 77.3

Fin = 480MHz, -1.0 dBFS (1Vpp FS) 76.2 .
Fin = 480MHz, -3.0 dBFS (1Vpp FS) 76.5
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Specifications (Continued)

Parameter Single-Chcagr?glltllgS: , 1GSPS Min | Typ | Max | O™
AC Accuracy

Fin = 110MHz, -1.0 dBFS (1Vpp FS) -91.9
Fin = 110MHz, -3.0 dBFS (1Vpp FS) -95.9 48
Fin = 180MHz, -1.0 dBFS (1Vpp FS) -83.8
Fin = 180MHz, -3.0 dBFS (1Vpp FS) -92.3 aBFS
Fin = 300MHz, -1.0 dBFS (1Vpp FS) -79.9

HD2 dBFS
Fin = 300MHz, -3.0 dBFS (1Vpp FS) -84.8
Fin = 400MHz, -1.0 dBFS (1Vpp FS) -88.6
Fin = 400MHz, -3.0 dBFS (1Vpp FS) -88.4 aBFS
Fin = 480MHz, -1.0 dBFS (1Vpp FS) -76.2
Fin = 480MHz, -3.0 dBFS (1Vpp FS) -76.5 aBFS
Fin = 110MHz, -1.0 dBFS (1Vpp FS) -83.8 dBES
Fin = 110MHz, -3.0 dBFS (1Vpp FS) -86.2
Fin = 180MHz, -1.0 dBFS (1Vpp FS) -77.2 4BES
Fin = 180MHz, -3.0 dBFS (1Vpp FS) -83.8

HD3 Fin = 300MHz, -1.0 dBFS (1Vpp FS) -75.4 4BES
Fin = 300MHz, -3.0 dBFS (1Vpp FS) -84.2
Fin = 400MHz, -1.0 dBFS (1Vpp FS) -85.6 4BES
Fin = 400MHz, -3.0 dBFS (1Vpp FS) -92.4
Fin = 480MHz, -1.0 dBFS (1Vpp FS) -76.5
Fin = 480MHz, -3.0 dBFS (1Vpp FS) -84.4 dBFS
Fin = 110MHz, -1.0 dBFS (1Vpp FS) 8.9 Bit
Fin = 110MHz, -3.0 dBFS (1Vpp FS) 8.9
Fin = 180MHz, -1.0 dBFS (1Vpp FS) 8.9 Bit
Fin = 180MHz, -3.0 dBFS (1Vpp FS) 8.9

ENOB Fin = 300MHz, -1.0 dBFS (1Vpp FS) 8.9 Bit
Fin = 300MHz, -3.0 dBFS (1Vpp FS) 8.9
Fin = 400MHz, -1.0 dBFS (1Vpp FS) 8.9 Bit
Fin = 400MHz, -3.0 dBFS (1Vpp FS) 8.9
Fin = 480MHz, -1.0 dBFS (1Vpp FS) 8.9 Bit
Fin = 480MHz, -3.0 dBFS (1Vpp FS) 8.9
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Specifications (Continued)
Parameter Conditions - Unit
Min ‘ Typ ‘ Max
AC Accuracy
Noise Floor Density At 110MHz, -1 dBFS (1Vpp FS) | 1424 | | dBFS/vHz
Speed
i Single-channel 1.0 GSPS
ADC Sampling rate
Dual-Channel 0.5 GSPS
JESD204B lane rate SerDes lane rate, 100 ohm termination 1.25 Gbps
Power Supplies
AVDD18 BUF, AVDD18_ADC,
AVDD18_BIAS, AVDD18 REF, 1.8V power supplies 1.7 1.8 1.9 \"
AVDD18 CK, DvDD18,JvDD18
DvDDO09, JvDD0O9, DJVDD 0.95V power supplies 0.9 0.95 0.975 \"
BVNNO8 Analog negative power supplies -0.95 -1.0 -1.05 \Y
Normal mode, all background 565
) calibrations enable & DDC off (single)
Current (1.8V supplies) mA
Normal mode, all background 587
calibrations enable & DDC off (dual)
. Normal mode, all background
Current (0.95V supplies) calibrations enable & DDC off 365 mA
Current (1.8V supplies) Power down 26 mA
Current (0.95V supplies) Power down 10 mA
Normal mode, all background 136
. calibrations enable & DDC off (single) '
Power Consumption W
Normal mode, all background 1.40
calibrations enable & DDC off (dual) ’
Junction Temperature Tmin to Tmax -40 115 °C
Long-Term Reliability For Pro-longed use -40 105 °C
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7.2 BFER (Timing Requirements)

SPLCSH ___ [T )
SCLK  +eeos R e Nk a NN N N K N N B N N K g P EERRS
SDI § cxats DD E 5

6 bt Wi Gommand 1 10 bit Address i % bitbata N y

B 7-1. SPI B##E#E O K

SDO ' : . i 031030 2wz D100
6 bit Read Command 10 bit Address >< 8 bit Dummy > < 32 bit Data >

& 7-2. SPI &A% OK

CAE2X00 F 77884 /1 SPI 2| & 7788 5 JSED204B APB FFEE M P57 -

SPI I H ZFRRES:
SR ENE SPHESSFe:, HXHES SPILCSHBRIAN 1,

SPI 5 H 73 HE S6bits. 6 firap< 3+ 10 AL gt +40 ALz,
6 I n S Fa94EHIh 6b0001_00 51785, 6b0010_00 L& 745,
HeAHbIE Ox oo oooxx AN F SPI BF1FEE%. Ix oo oxooxx 4 JESD204B APB B 1785,

I SPI B SPI 85— 257788 32'h14183102 Af5l: spi_wr_reg(10°'h001,32'h14183102) iz pattern iEHE:
AU 6 4 sclk, XFAZ SDI 2 600001 00, FFIMZE SPIB. 5 10 /> SCLK, XM Ay2Hbit, #E4 00.0000 0001, F*
TEHIZ 001 F77s8. BIEEM 32 SCLk, MR HIEIER 14,18,31,02 FRxEA 01 FFaRH9EE N 32'n14183102. &
5898 A sck, XFNMAISDI A0, RILABIEIE. (SPLCSH=1)

IX spi_rd_reg(10'h000,temp32b) BIiEEE O HFFa8pE R A6, 1588 SPIIRXS N AYKE T2

BIE 6 ) sclk, XTR7 SDI 2 6b0010 00, FrIAE SPI &GS . JFEE 104 SCLK, XNt #dEH
00_0000_0000, 7RI SPI 000 FfFas. FHIZEERI 8 /) sclk, X SDI #3824 0, 24 8bits dummy, H&/EMEHI 32 4
SCLK, XA SDIE#EZ 0, MULAIXTRZAY SDO Mt AR ER,  (SPICSH =1)

M EE S = TR SDI £, SR REE EFEIME. SHFAE A SDO 552 SCLK EFHR%AY, s T
PRI SDO 25

JESD204B APB F1783iE5E:
£5 APB 78 EE 56bits. 6 iy F+ 10 Aot + 40 RIEIE.
6b0001_00 5 APB & 7788, 6b0010_00 i APB F 1785,
5 APB B ME 7S, #3824 80H, 183Xk 6'b0001_00 + 10'b10_0000_0100 + 8'h80+ 32'hOdummy.
APB i 027788, 6'b0010_00 + 10'b10_0000_0100 + 8bits dummy+ 8bits data + 24bits dummy.
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7.3 BABUFME (Typical Characteristics)

CAE2500 BaBSE
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7-7. FFT at Fin = 1.09GHz, 4GSPS (1.0Vpp FS) 7-8. FFT at Fin = 1.98GHz, 4GSPS (1.0Vpp FS)
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1
CAE2600 HBYSE
) INTEGRAL NONLINEARITY vs. DIGITAL OUTPUT CODE 0 =
T T T T T YA
-10
- 05 B
1] =20
] -30
Z .05 | i
4
_1 | | | | | | | W
0 512 1024 1536 2048 2560 3072 3584 w0 | &
DIGITAL OUTPUT CODE z %
} DIFFERENTIAL NONLINEARITY vs. DIGITAL OUTPUT CODE 8
T T T T T T o -
05 ) 0
8
]
z
a5t . 0
- 1 1 | | | | | .
0 512 1024 1536 2048 2560 3072 3584 409 o, 125 P pom 50 25 p 875 1000
DIGITAL OUTPUT CODE FREQUENCY [MH]

7-9. INL/DNL at Fin = 110MHz, 2GSPS (1Vpp FS)

7-10. FFT at Fin = 110MHz, 2GSPS (1Vpp FS)

875

375 500

FREQUENCY [MHz]

& 7-11. FFT at Fin = 180MHz, 2GSPS (1Vpp FS)

625 750

1000

20

-30

E -40 5 40
w

a -50 g 50

£ :

a )

-80

90

-100

125 250 375 625 875 1000

500
FREQUENCY [MHz]

7-12. FFT at Fin = 480MHz, 2GSPS (1Vpp FS)

20

-30

K
[

_ a0t 3
4 4
g 50 % 50
2 -60 - ﬁ -60
70 - 70
80 -80
90 90
A0 A0
0 100 200 300 400 500 600 700 800 900 1000 125 250 375 500 625 750 875 1000
FREQUENCY [MHz] FREQUENCY [MHz]
7-13. FFT at Fin = 650MHz, 2GSPS (1Vpp FS) 7-14. FFT at Fin = 900MHz, 2GSPS (1Vpp FS)
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U

RS

] INTEGRAL NONLINEARITY vs. DIGITAL OUTPUT CODE o o
T T T T T Y101
10
_0s
o 20 -
g0
J 30 -
25
Al
1 | | | | | | 0
0 512 1024 1536 2048 2560 3072 3584 4096 g
DIGITAL OUTPUT CODE z Sp
1 DIFFERENTIAL NONLINEARITY vs. DIGITAL OUTPUT CODE 8
T T T T T T o 60 -
05 N L
g 70
4 0 Wm
= 80
Bas | 1
ol
_1 L L L L L L L
0 512 1024 1536 2048 2560 3072 3584 4096 A0
DIGITAL OUTPUT CODE 0 625 125 1875 FREQUE;?Y " 3125 35 4315 500
7-15. INL/DNL at Fin = 110MHz, 1GSPS (1Vpp FS) 7-16. FFT at Fin = 110MHz, 1GSPS (1Vpp FS)
or 0
40 - 10
20 20
30 - 30 -
T 40 [
[ [
w w
8 50 g |
a &
o 60 o S0
a0 - a0 -
80 - 80 -
90 90
100 <100
0 625 125 1875 250 3125 375 415 500 625 125 1875 250 3125 375 415 500
FREQUENCY [MHz] FREQUENCY [MHz]
& 7-17. FFT at Fin = 180MHz, 1GSPS (1.0Vpp FS) 7-18. FFT at Fin = 300MHz, 1GSPS (1Vpp FS)
or 0
A0 - ol
20 20
30 F =30
— 40 — 40 -
] ]
'8 '8
g 50 - Q 5t
a a
2 60 9 60 -
70+ 70+
80 80 -
90 - 90 -
00 -100
0 625 125 187.5 250 3125 375 415 500 0 625 125 1875 250 3125 375 43715 500
FREQUENCY [MHz] FREQUENCY [MHz]
7-19. FFT at Fin = 400M Hz, 1GSPS (1Vpp FS) 7-20. FFT at Fin = 480M Hz, 1GSPS (1Vpp FS)
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8 ¥{MHiRBB (Detailed Description)

8.1 #fi# (Overview)

CAE2500 —3K 12 i, EiRgHMRitiEstfisg (ADC), 2BEER THRAREEX 10.4GSPS, J@EE TH&RA
EREK A 5.2GSPS,

o}

CAE2600 2—2% 12 fi,
% % AGSPS,

REPIMR AR L RS (ADC), BBEEL THHRARE 8GSPS, WEIE MHIRARHE

B 1240, SRR FREE RS (ADC), BREERN THRARFE 6GSPS, TEE TH&RAXRK
K} 3GSPS,

BEENENRE TEERJELRRERE, YHETHARENES, UHESBESg R ESH N ANEX.
CAE2500 / CAE2600 / XFAS& JESD204BHHiiEN, THEERE (48) #4010 115°C, {£H
FCBGA196 (12mm x 12mm) 33,

8.2 IJEEIEE] (Functional Block Diagram)

AVDDIS_BUF  AVDD1S_ADC AVDDIS_BIAS AVDDIS_REF  AVDDIS_CK  AGND BVNNO8 DVDDO9  DVDD18  DGND JVDDO9  DIVDD  JVDD18  JGND
(1.8v) (1.8v) (1.8v) (1.8v) (1.8) ov)  (-1v) (0.95v)  (1.8V) (ov) (0.95v) (0.95v)  (1.8v)  (OV)
O A U J A A S U J J A

AINP_1
- O SERDOUTO_P
AINN_1 =z 12 O SERDOUTO_N
) 2= g 25| 5
=< < ]
5 < g = g ; O SERDOUT7_P
=~ o0 o = ’
AINP_2 a5 piGiTaLDOWN | 14 | I g3 g ( SERDOUTZ.N
sl g CONVERTER [ : :
AINN_2 ,o SERDOUT15_P
SERDOUTIS_N
AINP_CK

ja
o =

AINN_CK

+ CLOCK GENERATOR SINCB
AND SYNCHRONIZER

AINP_SYSREF - + SYSREF
100 I
AINN_SYSREF —
AINP_TRIGX TRIGX

|-|
+

100

_ CAE2X00

BANDGAP + GPIO sl
= INTERFACE
X ¢ [ 1 ¢ é

|\ —
RBIAS<0> RBIAS<1> TDIODE_P TDIODE_N GPIO<0> ... GPIO<4> 8 a
a o

SCLK
SPI_CSH

A 8-1. ThREEE
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8.3 (S EMNEIENEA
CAE2500 / CAE2600 / (U4 7R CAE2X00) 15 S EHNIRIhRER BT A AT 9 £

% 8-1. CAE2X00 (EES& RN %

KAFS FSERER EHHE ESEMNBIR

| mmesensw | o awiian

2 F RN E R 2 AINP_CK / AINN_CK

3 SYSREF EIH{ESMAER 2 AINP_SYSREF / AINN_ SYSREF

4 TRIGX (S SHINEH 2 AINP_TRIGX / AINN_ TRIGX

5 ENSERBERRER 2 .

6 mE_REEH 2 TDIODE_P / TDIODE_N

RESET_ANALOG . RESET_LOGIC

TSKEW_BG . GPIO<0>

. = 10 BN EHI(LEY BF) 13 GPIO<1> . GPIO<2>

GPIO<3> ., GPIO<4>
SDI . SCLK . SPI_CSH
POWERDOWN . SYNCB
8 7 10 H ER(1.8V B E) 3 FD<0> . FD<1> . SDO
SERDOUTO_P / SERDOUTO_N
SERDOUT1_P / SERDOUT1_N
SERDOUT2_P / SERDOUT2_N
SERDOUT3_P / SERDOUT3_N
SERDOUT4_P / SERDOUT4_N
SERDOUT5_P / SERDOUT5_N
SERDOUT6_P / SERDOUT6_N
SERDOUT7_P / SERDOUT7_N
SERDOUTS8_P / SERDOUTS_N
SERDOUT9_P / SERDOUT9_N
SERDOUT10_P / SERDOUT10_N
SERDOUT11 P / SERDOUT11_N
SERDOUT12_P / SERDOUT12_N
SERDOUT13_P / SERDOUT13_N
SERDOUT14 P / SERDOUT14 N
SERDOUT15_P / SERDOUT15_N

9 JESD204B SerDes & 4 1 & i 32

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

RIMESRABMZFHOR (AC) BEMNEER (DC) MEMMEET.
HAP AINP_1 / AINN_1 ABRHEBMANIBIE 1 (9Z0mAmE, AINP_2 / AINN_2 AIEHEANBIE 2 HESRARG D,
BRI NBERNZESR 100 BB ZDiniEERE.
REREHAL IR E T H LN ES R S SBURIIA N B E L2 9RR .

PCB M EHINESMANEMNEL B =RILBEIE 50 BRI\ / £4 100 BREHIFETIES, NEENELBEH
SEBRMAANESFATENRS . BN, BIWAESH PCB EANRERFLITEIL, HEFRE, HiLHEAM
ESANERERANBIETI

AT R PCB ELXMNR BN SHVIRFE, PCB IR R OJsEE S H/EE M, 20 Rogers A RO4350B ZHHEA
THI M6 %5,
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ik (AC) #BEEIZERA

WA 8-2 fim, H3UR (AC) MEEER, BUESWANEMTINIRM 045V Z0@AHLRBE (VCMI) . i%
VCMI £ 0] U SN PR =4, Fridid 2K R FRE R ERAESMAE M.

BEIR, RMMRRABIER VCMI 2J& BIRsz . £/ VCMI T

BESBER MENRIE Z E1EE T,

VCMI_1
- ] AvDD18
0.1uF I;l 2K ohm
AINP_1 1.5K ohm VEMI 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 VEMIL 2
AINN_2 500 ohm —— 0.1uF
0.1uF 2K ohm CAE2X00 |

VCMI_2

B 8-2. BHMESMAEMRR (AC) HBEERTREE

B (DC) #|ME&EIZHA

WnE 8-3 fin, HEUR (DC) #MmediEl, RNESRMAENTNEERIFIRNES G (FlmEnzibt) |

BRI 2 Rt SR FE 56 2 0.45V.,

AINP_1 AINP_2
AINN_1 AINN_2
CAE2X00 CAE2X00

& 8-3. IESMAEMRER (DC) BEEETEH

8.3.2

ZATHHBAER AINP CK / AINN CK

TN B AINP_CK / AINN_CK X %#%35% (AC) #&E#E .

WE 8-4 firr, SHGWMAN#EL 0.1uF [REBA, RS ZE AINP_CK / AINN_CK,

AT RAMEAR SRR, FRMGNERTIMNMREZESHREE (VCM_CLK) , 1% VCM_CLK BJBUBIEIMERE
PR ES~%E, PEBIE (VDD_CLK) HFEAA P RS E RMAYEE, #EEH ADC Ay 1.8V A=HIEJRE, PUER/INEEh
ST N BB B T4 .

A 4PiEBE N2 F 100 B4 iE e .
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PCB L E T N B EL T RRRRin 50 KB / 5 100 BBMEFAHES, AEEE’L‘E%%BH?}L%
SHENMRNESFETENRY.

VCM_CLK
VDD CLK(3 3V)
0.1uF 2K ohm
AINP_CK 91K ohm
VCM_CLK
AINN_CK
11K ohm —— 1uF
0.1uF 2K ohm CAE2X00
VCM_CLK = =

& 8-4. TWRHMAERZR (AC) BEEETEHE

8.3.3 SYSREF [FX(ESWNER AINP SYSREF / AINN SYSREF

SYSREF E#ESMANEMEZIFZR (AC) #MEMKkER (DC) MEmMEZEN,

ZENRNEMAIRHE 100 BXiuREBME, FERNTEHEBETEBEK, LHIMNMRELEBRE.

B 8-5 AZENBANEMHNERE ~ZE.

PCB Li%E1% % SYSREF EH{E S AN EMAEL T ™8RR 2% 50 Bl / =4 100 BRBMEFPEIIES], FEIEME
LA S SYSREF B ESRMABSETENRH

1% SYSREF BHE 5 F EH X574 SYSREF SRS A = 4.

0.1uF |
AINP_SYSREF . — | AINP_SYSREF
AINN_SYSREF I — 1 AINN_SYSREF
0.1uF CAE2X00 I CAE2X00
LR ACHES S | HA(DOIEA &

& 8-5. SYSREF AH {5 SMAERAR (AC) #84/ E% (DC) BE&EETER

8.34 TRIGX(EEAER AINP TRIGX /fAINN TRIGX

TRIGX E S A BRI HZR (AC) BEMKRER (DC) MEMMEZETN.

ZEDMNERRERE 100 BiiniZ B, FEATEHERESEBE, THIMMIREEERE,

8-6 MizZENWNEHERETEE.

PCB LiE$%ZE TRIGX 55N E I REL T M8 1R IR 5% 50 BR4E / 24> 100 BBMIFBRIIES], TEIEMELRA
MESHTRICX ESRNES~EENRH.

% TRIGX 55 T bi@id FPGA FIZE i 10 24,

0.1uF |
AINP_TRIGX . — | AINP_TRIGX
AINN_TRIGX I — 1 AINN_TRIGX
0.1uF CAE2X00 I CAE2X00
R (ACHE S | HR(DOIBA &

& 8-6. TRIGX EES#MIAERZ R (AC) B4 /EHA (DC) HBaEiETERE
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8.3.5 BRUSEREBTER .

. AT S ERRAREESERERR.
WA 8-7 Fir, BNEHSEIT— 12K BIBEB AR,
Z R2KBEABEFSE/NTHET 1% 01WEEERFE)  ENBEEREREFTENTHET 25ppm.
12K BB BEHEFF {3 A 0402 (& 0201 %,
PCB FiZ 12K BRABZREFECH EHNE, WR/NELKE., ANMFRS, BRREESIERRTIL.

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

E 8-7. IS R BE A EH RBIAS<0> . RBIAS<1>EiETrEE

8.3.6 BETIREEM TDIODE P / TDIODE N

TDIODE P / TDIODE N 3§ CAE2X00 T A NEEE RS S,

WE 8-8 Fiir, 1ZEHIT & E NGRS, IASER AR CAE2X00 REREER, B A RERT I SE M 88 TN RE )
ZZ., BREBEEHE Rs UREDBR Cdiff FIEE B EARELFRFTE AR ERRE .

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

& 8-8. [ EE_{REE B TDIODE_P / TDIODE_N %= HE

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

CAE2X00 —#F 13 MIF IO WmAEM. S1MEMNEAIIRIESXE R 6-1.

BAI 5 GPIO 5|BMX X Fm N\TheE, A FFhit.

A 8-9 Fror, 13 MF 10 I N\EHNBId o1y 0 BRGEE PRIE R E FPGA £ 1.8V BB 10 B, R FPGARI0 &

BIAR 1.8V B, NFHEITIMRE FaE# 0 #Rp) 1.8V BBEAY 10, FHEEE CAE2X00 FOEE 10 BH.,

RESET_ANALOG X% RESET _LOGIC EHl, ®JIU7E PCB LIBMEAIRMABE (TRABRELE) , BIEIREIREAX
LI RIE B L,

MERANET O MNEHTEEZMNEE 1.8V 5BTLHE, B#RED,
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0 ohm
TSKEW_BGpH—1—J«
0 ohm
POWERDOWN <
0 ohm
GPIO<0> F—I—1«
0 ohm
GPIO<1> —1T"1«
0 ohm
GPIO<2> ”
0 ohm
GPIO<3> —L1«
0 ohm
GPI10<4> —I_h':
0 ohm
SDI S

= FPGA
SCLK -
0 ohm
SPI_CSH <
0 ohm

RESET_ANALOG

RESET_LOGIC
CAE2X00

8.3.8

| [ ReseT

{10pF I 10K ohm Io.1uF
0 ohm
1 <

——_ DVDDI8

l___

BUTTON

{10pF 10K ohm 0.1uF

#HF 10 HHEHM (1.8VHBFE) FD<0>, FD<1>, SDO

CAE2X00 —3#A 3N EF IO HHEW. BNENNRKIRESER6-1.
YN 8-10 fir7, 3 NMEF 10 W E MBI 0 A9 O BRIGEBPAERE = FPGA #9 1.8V B 10 B,
YN FPGA By 10 EIIAZE 1.8V B, NIFEBITIMBEFEBT B 1.8V EE/ 10,

EREEEENEESBAL

AMERRET 10 WHEERNTUE=,

FD<0>

FD<1>

SDO

CAE2X00

v

FPGA

E8-10. i I0 W EM (1.8V EY) EFEFER

8.3.9

JESD204B SerDes SiEm4 &4

SERDOUTO P/ SERDOUTO_N . SERDOUT1 P/ SERDOUT1 N . SERDOUTZ P/ SERDOUTZ N
SERDOUT3 P/ SERDOUT3 N . SERDOUT4 P/ SERDOUT4 N . SERDOUT5 P/ SERDOUT5 N
SERDOUT6 P/ SERDOUT6_N . SERDOUT7 P/ SERDOUT7 N . SERDOUTSE P/ SERDOUTE N
SERDOUTY P/ SERDOUTY9 N . SERDOUT10 P/ SERDOUTIO N, SERDOUT11 P/SERDOUTI11 N

HZHEHEA CGRYI) BRAS  www.caelustech.com
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SERDOUT12 P/ SERDOUTI2 N, SERDOUT13 P/SERDOUTI3 N . SERDOUT14 P/SERDOUT14 N
SERDOUT15 P/ SERDOUT15 N

CAE2X00 —3£7% 16 lane JESD204B SerDes & &4 &,

WA 8-11 frr, HNEMIBIE 0.1uF [REB AR RMBEERE FPGA B RX SR A =F.

PCB _E 16 lane SerDes R4 T8 P48 1% IR #5550 BRI / 24 100 MUBHEFRETIEF]. F A 16 lane Z BB MEKLIE.
SerDes #y lane 5 lane Z [BFRIEBE KT -33dB 1Y [BEE .

AR SerDes (5 S HIELIRFE, PCBRMBELAS I/ EEMA, BI40 Rogers B9 RO4350B B E A THI M6 4.

SERDOUTO_P Q.1uF
SERDOUTO_N ST
SERDOUT1_P 0.1uF
SERDOUT1_N ST
o ]
FPGA
o (]
RX
o .
Transceivers
0.1uF
SERDOUT14_P
SERDOUT14_N ST
SERDOUT15_P Q.1uF
SERDOUT15_N ST
CAE2X00

[ 8-11. JESD204B SerDes B iE#i X EMZEETER
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8.4 HARiEEiHEE

CAE2500 / CAE2600 /

(U T4FR CAE2X00) B 124H 1.8V EjE, 34H0.95V B, 2 4H-1V fAE R,

B 8-12 2 CAE2X00 RHREEE N BEENAETERE.

E R 12V BEEEReRE S 3 DCDC, Hi@id 4 /N LDO =4 11 BREE

#5% CAE2X00,

Hrh CAE2X00 121 B PR B JE IR IR %14 5 548 (AVDD18 BUF. AVDD18 ADC. AVDD18 REF. AVDD18 BIAS.

AVDD18 _CK)

filter) 255 5 HEE,

DVDD18 51vDD18 o] Y FH—1LDO, BRHEB

D BEXMHEEIR,

DVDDO09. DIVDD. JVDDO09 |1 H— LDO, ER
through filter) 9 BX=FRHIE,

BVNNO08<0>5 BVNNO8<1>%FE £ PCB LiE#ES|—ic, FAHR—EEHEREE, HFHB

BAZE, Mmsmitae.

BEET R (Ferrite Bead) ZEE

PCB £ CAE2200 &R JEMEHEFENBEREMETEPHHESFE (ZBEIFLFRBRERE) |

HREBIR

R FEEERIF 1.8V BEAET 0.95V BHjF FH, MR 0.95V BIELE LB, TSEEFE O EHLIFE, RE8

RHIRF 095V BF FBEZ . BT 10 HFEMRE TRESEUN A BT TR,

AGND. DGND. JGND =M HhFEE# PCB H4giEEFE—i2,

FELFHEEEN,

1.8V HER B FHAYER

BRAMEIRFEhAE B TEHA.

o b AEHIEFEHEMAY LDO =4, FBiL#EL (Ferrite Bead) HEFHRBEAIEKSS (Feed through

3#Ek (Ferrite Bead) HERIBERIEKESE (Feed through filter)

BEHEAEEE (Feed

BESE A BRI

HRARBERE,

AVDD18_BUF<0>/<1>
AVDD18_ADC <0>/<1>

AVDD18_REF <0>/<1>

AGND

AVDD18_BIAS <0>/<1>
AVDD18_CK <0>/<1>

DVDD18
JVDD18

DVDDO09
DJVDD

»{ JVDDO9

BVNNOS8 <0>/<1>

DGND

JGND

CAE2X00

\ 4

12V 1.8V (0.8A)
= | beoc1 | 2av g 1.8V (1.5A)
> ( max. output o LDO 1 U 1.8V (0.2A)
current 3A) ‘Cru“;xe-n‘;“;;“; 1 1.8V (0.2A)
1.8V (0.5A)
1
21V DO 2 1.8V (0.5A)
i (max. outpu 1.8V ( 0.5A
current tl?’&)t _El ( ) >
DCDC 2 0.95V (2A)
»|  (max. output 1.25V > LDO 3 0.95V (1A)
current 3A) ( max. output
current 3A) g 0.95V (1A)
Negative power Negative power
supply |
-2V supply -1V ( 0.8A
> DCDC > LDO ( )
( max. output (max. output
current 1A) current 0.5A)
E 8-12. CAE2X00 #FH R EERERE
(3E%: B¢ DCDC | LDO Wi B EEX A5%, EARBEEFIRELRER DCOC 254K LDO 4R E)

HZHEHEA CGRYI) BRAS  www.caelustech.com
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A 8-13 ;2 CAE2X00 B REH N & FEEN A ET~EE.

B LDO1 \iT Rk HMES 1.8V BB, H AvDD18 BUF. AVDD18 ADC. AVDD18 REF. AVDD18 BIAS 3t F
—B& 1.8V BB, AVDD18 CK N &YdhFA—E& 1.8V HiE,

LDO3 @id#Fk4 H MBS 0.95V BB, H e DIVDD 5 JvDD09 £ 1 & 0.95V &,

PCB | CAE2200 &/ RS S EEMNEAN METEHRMNEEFE (ZBEEXLFRBREERE) | HRATRBERE
WREBIFELTEBE/N. BRWEEFEBE TR,
12V 5CDC 1 [J-18V(2A) AVDD18_BUF<0>/<1>
> C 2.1V > LDO 1 AVDD18_ADC <0>/<1>
( max. output
current 3A) ( max. output AVDD18_REF <0>/<1> AGND
current 2A) T3V (OCA AVDD18_BIAS <0>/<1>
[— (0.5A) AVDD18_CK <0>/<1>
2.1V ‘ LDO 2 1.8V ( 0.5A) DVDD18
> (cr:?r);notUtlpAu)t g 1.8V (0.5A) .| vop1s DGND
0.95V (2A)
> ([n)1g<e)ip%t 1.25V > LDO 3 U 0.95V ( 2A ) PYpDos
current 3A) ( max. output U : DJVDD
current 3A) JVDD09 JGND >
Negative power Negative power
supply _ supply _ —
> DCDC 2V » LDO IV(0-8A) _aynnos <0>/<1>
( . output
s o cAE2X00

& 8-13. CAE2X00 #EFES H HIFEEIE~EE

8.5 FEFEREBEMERA

CAE2500 / CAE2600 / (AT %e#% CAE2X00) &4HE R PCB EHEE il & K B A DU/ N K 3 X
ADC M EERISZ IR,

B 8-14 ;2 CAE2X00 HRE MR EBE AN ENSE~EE., EHEIA PCB XAWEELTE, BEEERHE
R~F4 0201, LB RSB R IAMEZ PCB B CAE2X00 HIEERE IS GND ERIALE .

SEFEMNZ, Bd NC EfS DIVDD ERIEMNBESR, XF T4 NC EHARSRESRERZ ERFEFL, PCBE
T NC BRI T /7SLFRE GND B, ZAI BT IMUE— 0201 HEMEFER ., & NC & iz s E FHH A% NC B/
5 DIVDD =R E HER ] 88 S8 ADC 1t A ik TAE.

Ef AVDD18 I AL BN PCB FEINTIBMNE AERA . LERENE RHE T MUARBEEERNERINE HEIER
BE, MREFNEANESEIRE LEENE, WRENERFERTREIEYNINE, REBEGRAEE-BHEE/L
MEBEEH ERERSR.

DVDD18 |} % JVDD18 BjRE N ST ADC it Mg in—2I /N B R,

TEBAEWEA— WFREN 01uF NAE. DUERD BRI MERS .

32/70 FHEEAR R BRAS  www.caelustech.com



http://www.caelustech.com/

CAE2500 / CAE2600 /

ca

e

lus®

1 2 3 4 5 6 7 8 9 10 1" 12 13 14

i SERDO  SERDO
A | ~acno Rems<o: Jacnp AcND ANt ANN  AchD  facnpf fvopos | peng SERDO EERDO
VNNO SERDO SERDO SERDO SERDO
B| a0 aono PUO) acno oo acnd aenp PG fvooos [pengd STRDO EERRO BERDO BSEBO
BVNNGS | WDD1€ | | VDD18 | | VDD1€ |  VDD1E , BVNNOS SERDO  SERDO
C | nreno oD (oo (gup<o: | | 3UF<o: | |UF<o: (3UF<0s| | <o>  |YPDOS | DGNE ‘ PIVBET s N T2 N
AINP_ AVDD1 AvDD1d (TDIODE SERDO  SERDO
D | overe Aono  feno ATOME aeno oo ATPE (TPIY VDD09 | DGNE ‘ DJVD] S G
AINN_ AVDD1 DD18_ AvDD1d /TDIODE SERDO  SERDO
E | sysree PN Bias< {DC<0> AGNDY  JAGND  “apcog P i V" ‘ DIDET jri N UT10N
Avop1ll . AYpp1s_ AVDD1 ‘ SERDO  SERDO
F AGND  JAGND  ‘oor” c <05 AGND AGND  \ho AGND  [VDD09 | DGNC . .) UToP  UT8 P
—
AINP_ DD18_ AVDD1 SERDO  SERDO
G| AN pewo (0018 angl  fonp ADD'§ acNp  fvpDos | DGNED (. .) )
i
P
AINN_ DD18_ AvDD1 RESET_ RESET_ SERDO  SERDO
H TRIGX GNP pc<1> ACGNOY JAGND  ‘spc <& ANALOG  LOGIC ‘ ‘ . .) UTEN  UT7N
avop1ll. App1s AVDD1 s N SERDO  SERDO
L] TSKEW ERD! ERD!
J | aewo peno TEPIE T aong oo 0XE (penn TSERW cpios- cpio<s e r e
\
AINP_ AVDD1 DD18_ AVDD1 2LRDO  SERDO
K Ok~ faonp  AVEDIE. AODIS- aengl  fhenD  AVRD crio<2> | . | eriost> ’ N Gor
AN
AINN_ AVDD1 AVDD1 ‘ ZERDO  SERDO
L D= aenD  fhonD AODUE acnp  facnp  ATRD] SYNCB | DGND . .’ U
N
BUNNG | VDD18 | / /DD18 | VDD18 | / VDD18  BVNNOS SERDO  SERDO
M AGND  JAGND (i B TiUF<t: | | UF<t3 UF<t: | WUF<t: | <t> izl Sileat L2N  UT3N
N
VNNO! SERDO SREDO CZRDO  SERDO
N | novo  aono FPOSO) AonD aono acnp acnp PONOR (pep | solk  JREGD QREDO DO SEROC
POWER SERDO  SERDO
P | acnp Remss<t> facNof acnD  amp2 ann2 oD [acwpf T seLcsH JEEEO ORROS

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
0201E % 0201E8 % 020188 %

AVDD18_REF

0201 %

AVDD18_CK DVDD18 DVDDO09 DJVDD
0201E & 0201E & 0201E % 0201H %

BVNNO08 JVDD18 JVDDO09
020183 020188 % 020188 %

A 8-14. CAE2X00 #{EFEFHFREEFHNES E A
GEE: AT NCEHARSRES, TEMEEELF I EEHA. )

ZHERAR CRYI) BERAS  www.caelustech.com 33/70



http://www.caelustech.com/

caelus®

CAE2500 / CAE2600 /
9 FF==5AE (Memory Map)
CAE2X00 {7z A SPI 2 #lF 7% 5 JSED204B APB F a8 W AR o
9.1 SPIiz=HISTF=Ri508
& 9-1. SPI 12 F fFa-7IR
No. Register Name Register Address | Default Value
1 | Timing Skew 1z & 725 9h05 32’'h0042_9648
2 | Output Mode =% 7 a% 9h06 32'h4000_7958
3 | Aperture Delay 775§ 9h89
4 FD dwell ZZFs% 9h15F 32’h0000_0000
5 FS Range #%#| 257758 9h15D 32’h0000_9B9B
6 Fast Threshold Detection & 1738 9h15E 32’h0000_0000
7 | Analog input channel 27738 9h02 32'h8003_8FFF
8 DDC PST =45 788 9h1C 32’h0010_0000
9 DDC NCO =& 7% 9h07 32’h0301_0000
10 DDC PHASE 12 #I|&5 7728
11 DDC FTW 5% 57738
12 DDC #=#Z 788 9h01 32’h8000_4000
Timing Skew 1ZHI257788 (Mthk 9h05 32" h0042 9648)
Bits Name Default Descriptions
Background timing skew always do
31 bg_always 1’b0 1:enable
0 : disable
FPGA background timing skew enable
30 bg_fpga 1’b0 1:enable
0 : disable
Tskew_bg_pin is enable to control background timing skew
29 tskew_hd_en 1’b0 1: enable
0 : disable
Ultra_fine ok range :
00:1
28:27 Uf_range 2’h00 01:2
10:3
1:4
Background timing skew power down timing set
000 : 50ms
001 : 100ms
010 : 200ms
26:24 bgpd_mode 3’h000 011 : 300ms
100 : 700ms
101 : 1500ms
110 : 3100ms
111 : 6300ms
Ultra_fine_detect window function(check ultra fine cap margin of stable) enable
23 Ufwin_en 1’b0 1: enable
0 : disable
Timing skew matrix reuslt/N
000: 1
. ) 001 : div2
22:20 tsrx_th 3'b100 010 - diva
011 : div8
100 : div16
) ) 1 : Timing skew input FIR enable
19 tsfir_en 100 0: disable (default)
) 1 : dual channel mode
18 Dual_mode 100 0 : single channel mode(default)
Force finecap msb result=1
17 fg_mode_spi 1b1 1: enable
0 : disable
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Timing Skew $ZHI257788 (HBlik 9h05 32" h0042_9648) (4k)
Bits Name Default Descriptions
) 1 : Timing skew mode1/2 start from efuse value
16 sel_otp_data 100 0 : Timing skew mode1/2 start from current value
Background timing skew result overflow threshold
Lower threshold upper threshold
15:14 bg_ thres 2pt0 |00 ¢ »
10: 8 55
01: 16 47
background timing skew mode
00 : Used in factory test mode or Reset all 7b coarse, 6b fine and 6b ultra-fine codes mode
01 : 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
10 : Keep the current 6b coarse and 6b fine codes, reset all 6b ultra-fine code, first loop
13:12 bg_mode 2’'b01 [+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.

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

Timing skew discard/average samples setting

0000 : discard/average number 2417

0001 : discard/average number 2*18

0010 : discard/average number 2419

0011 : discard/average number 2420

0100 : discard/average number 2721

0101 : discard/average number 2422

0110 : discard/average number 2423

11:8 tskew_mode 4’b0110 0111 : discard/average number 2424

1000 : discard/average number 2725

1001 : discard/average number 2726

1010 : discard/average number 2727

1011 : discard/average number 228

1100 : discard/average number 229

1101 : discard/average number 230

1110 : discard/average number 231

1111 : discard/average number 232

Timing skew sgn result inverse

7 inv_ts_mode 1’b0 1: enable

0 : disable

Background timing skew loop number

000 : 32loop

001 : 64loop

101 : 128loop

110 : 256loop

111 : 512loop

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

6:4 bg_ts mode 3'b100

3:2 bg_repeat 2'b10 8(1) 1 ;
10: 8 6
11: 16 12
Background timing skew enable
1 tskew_bg 1’b0 1:enable
0 : disable
0 RVD

Output Mode 1Z#IZ577e8  (3tk 9h06 32" h4000 7958)
Bits Name Default Descriptions
31:8 RvVD

1 : output 2's code

7 p2SnOf 1'b1 0 : output offset code

6:0 RVD
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Aperture Delay 271725 (it#iit 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 257788 (3biE 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 54257758 (bt 9h15D 32°'h0000_9BIB)
Bits Name Default Descriptions
31:16 RvVD
. , AINP_2/AINN_2 full scale voltage adjust : 2mv/step, from 0.5V-1V
15:8 Fs_range_B 8'hoB Fs_range_B = Fs_range_A if single channel mode.
7:0 Fs_range_A 8'hoB AINP_1/AINN_1 full scale voltage adjust : 2mv/step, from 0.5V-1V
Fast Threshold Detection 25788 (it 9h15E 32°’h0000_0000)
Bits Name Default Descriptions
31 RvVD
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 11
. ) 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 1’00 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 25788 (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:I_channel (AINP_1/AINN_1)
19:0 RVD
DDC PST #=#Z57788 (b 9h1C 32'h0010_0000)
Bits Name Default Descriptions
31:0 PST 32’h0010_0000 profile timer number
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DDC NCO #=#257788  (3biik 9h07 32'h0301_0000)
Bits Name Default Descriptions
31:27 RVD
Register setting description SYSREF_x edge used to synchronize the PAWs
sync_en 100 : all subsequent edges for SYSREF _x signal reset all the PAWSs in the chip
26:24 sync Eexlt 3b011 110 : the next valid edge of SYSREF_x signal reset all the PAWSs in the chip
’ trig rst r; 001 : all edges of SYSREF_x signal after TRIGGER signal reset all the PAWs in the chip
g_rst e 011 : the next valid edge of SYSREF_x signal after TRIGGER signal reset all the PAWs in
the chip
NCO number mode.
4'b0000 : NCO from reg
23:20 nco_nu_mode 4’h0000 | 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
7:0 Trig_delay 8'h00 channel mode fs/16 or dual channel mode fs/8 )

(7= nco_nu_mode = 4b1000, NCO from GPIO[0] 0->1 edge BkZE3EFF nco_number, —FF#A4 NCO O, Bk —>XH0 1, nZE reg_nu EE/E, BEkE,
BEZ| 0, MKILIEIR,
nco_nu_mode = 4'b1001 NCO from GPIO[1] 0->1 edge Bt % nco_number;

nco_nu_mode = 4'b1010 NCO from GPIO[2] 0->1 edge Bt % nco_number;

nco_nu_mode = 4'b1011 NCO from GPIO[3] 0->1 edge BtZ % nco_number;

nco_nu_mode = 4'b0100,i&iF GPIO[0]3k =] nco_number J 0 5(F 4 1;

nco_nu_mode = 4'b0101,i@iF GPIO[1:0]3k#Z %! nco_number 4 0 5{HF 4 1,2,3;

nco_nu_mode = 4'b1100, NCO from PST it#{88% % nco_number, —FF 444 NCO 0, EMLER—KN 1, MM reg nu HfEF, BEE, #EF 0, &

LEAEER. )

DDC PHASE #=#l25/%28:: only 4 NCO support if single channel mode, set phasO—phase3. in dual channel mode,
hase4--phase? 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) * 248
47:0 {reg168[31:16],reg161[31:0]} | 48'd32056872347602 | Phasel: 41 degree (41/360) * 248
47:0 {reg169[15:0] ,reg162[31:0]} | 48'd32056872347602 | Phase2:41 degree (41/360) * 2"48
47:0 {reg169[31:16],reg163[31:0]} | 48'd32056872347602 | Phase3:41 degree (41/360) * 2"48
47:0 {reg16a[15:0] ,reg164[31:0]} | 48'd30493122476988 | Phase4:39 degree (39/360) * 2"48
47:0 {reg16a[31:16],reg165[31:0]} | 48'd30493122476988 | Phase5:39 degree (39/360) * 2"48
47:0 {reg16b[15:0] ,reg166[31:0]} | 48'd30493122476988 | Phase6:39 degree (39/360) * 2"48
47:0 {reg16b[31:16],reg167[31:0]} | 48'd30493122476988 | Phase7:39 degree (39/360) * 2"48

DDC FTW iEZ51F88: only 4 NCO support if single channel mode, set FTWO0--FTW3. in dual channel mode, FTW4--
FTW?7 for the second analog input channel

Bits Name Default Descriptions
47:0 {reg150[15:0] ,reg16C[31:0]} 48'd136339441844233 | FTWO:
47:0 {reg150[31:16],reg16D[31:0]} 48'd32985348833280 | FTW1:
47:0 {reg151[15:0] ,reg16E[31:0]} 48'd65970697666560 | FTW2:
47:0 {reg151[31:16],reg16F[31:0]} 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 | FTWé:
47:0 {reg157[31:16],reg155[31:01]} 48'd136339441844233 | FTWT:
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DDC 54257788 (bt 9h01 32°'h8000_4000)

Bits

Name

Default Descriptions

31

ddc_soft_rstb

1’b1 Write 0 will reset ddc module

30:28

Uf_window

Timing skew Ultra_fine cap steady window value.
18

3’h0

- 512
- 1024

27:25

Adcen_dt

dc_en programmable delay time.
: Ous

: 100us

: 300us

: 450us

: 600us

: 800us

:1ms

1 1.5ms

3’h0

24

Mid_tskew

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

1'b0

O-=2NOOPRWN_2OPINOODMWN -0

23:18

RVD

17

Ddc_fs4

1/4 Fs IF mode
1’b0 1: enable
0 : disable

16

ddc_zif

NCO Zero IF , no need NCO and mixer
1’b0 1: enable
0 : disable

15:13

ddc_mac_mode

DDC MA average number.
1 2M4,
1 2M5
1 2M6
1 2M7
1 2M8

o

3’'b100

12720
1 2721

12

ddc_debug_mode

: DDC result MA from SPI;

: from MA module

1
2
3
4
5:2M9
6
7

, 1

1’b0 0

1

ddc_test_mode

1b0 The input sampls are forces to positive full scale and the NCO is enabled. This test mode

allows the NCOs to directly drive the decimation filters

10

ddc_gain_6db

1:DDC gain 6dB

1’00 0: DDC gain 0dB

ddc_c2r_en

DDC Complex to real enable
1’b0 1: enable
0 : disable

hb1_en

DDC Hb1 FIR enable
1’b0 1: enable
0 : disable

tb2_en

DDC Tb2 FIR enable
1’b0 1: enable
0 : disable

hb2_en

DDC Hb2 FIR enable
1’b0 1: enable
0 : disable

hb3 en

DDC Hb3 FIR enable
1’b0 1: enable
0 : disable

hb4 en

DDC Hb4 FIR enable
1’b0 1: enable
0 : disable

hb5 _en

DDC Hb5 FIR enable
1’b0 1: enable
0 : disable

hb6_en

DDC Hb6 FIR enable
1’b0 1: enable
0 : disable

hb7_en

DDC Hb7 FIR enable
1’b0 1: enable
0 : disable

ddcen

DDC enable
1’b0 1: enable
0 : disable
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9.2 JESD204B ZS1=sEi5HB

JESD204B APB ££5%51788

Begin Address End Address Range module
0x00 Ox7F 7hits JESD204B MAC
0x80 OxFF 7hits JESD204B PMA PHY
MAC Register
ACEIE Name Bits Bit Name Settings Description Reset | Access
example 9 P
0x000 | version_1 [7:0] | version_1 version number 1 0x20 R
0x001 version_2 [7:0] version_2 version number 2 0x23 R
0x002 | version_3 [7:0] | version_3 version number 3 0x05 R
0x003 | version_4 [7:0] | version_4 version number 4 0x31 R
0x004 | test [7:0] | test_reg reg for r/w test. 0x0 R/W
204B IP power down control bit
[71 PMA_pwrdn o | normal work 0x0 R/W
0x005 | global_ctrl 1 | power down
[6:0] Reserved Reserved. 0x0 R
[7:3] | Reserved Reserved. 0x0 R
0 | Disabled.
(2:1] | SYSREF£ Continuous. 0x0 | RW
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
0x010 | Sync mode standard. If the phase of any of the dividers
must change, the JESD204B link goes
o down.
(0] ﬁ])(/)r:’cehronlzatlon Timestamp mode. The SYSREF signal does | 0x0 R/W
not reset internal clock dividers. In this
mode, the JESD204B link and the signal
monitor are not affected by the SYSREF
1
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.
sync error cnt .
OxO11 fgngrterror [7] clear 0 | 1: clear error cnt 0x0 R/W
P [6:0] | sync errorcnt 0 | error cnt 0x0 R
0x012 ElJT-eSrBPattern [7:0] tfg]r Pattern 1 User Test Pattern 1 least significant byte. 0x0 R/W
User Pattern . User Pattern 1 N
0x013 1 MSB [7:0] [15:8] User Test Pattern 1 least significant byte. 0x0 R/W
0x014 User Pattern [7:0] U§er Pattern 2 User Test Pattern 2 least significant byte. 0x0 R/W
2LSB [7:0]
User Pattern . User Pattern 2 N
0x015 > MSB [7:0] [15:8] User Test Pattern 2 least significant byte. 0x0 R/W
0x016 User Pattern [7:0] U§er Pattemn 3 User Test Pattern 3 least significant bits. 0x0 R/W
3LSB [7:0]
User Pattern . User Pattern 3 N .
0x017 3 MSB [7:0] [15:8] User Test Pattern 3 least significant bits. 0x0 R/W
0x018 User Pattern [7:0] User Pattern 4 User Test Pattern 4 least significant bits. 0x0 R/W
4 LSB [7:0]
0x019 User Pattern [7:0] User Pattern 4 User Test Pattern 4 least significant bits. 0x0 R/W

4 MSB

[15:8]
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Addr_ - . . _n
example Name Bits Bit Name Settings Description Reset | Access
[7:6] | Reserved Reserved. 0x0 R/W
0 | Tie low (1'b0).
1 | control bit0
. Converter control
[5:4] Bit 2 selection 10 | SYSREF 0x0 RIW
11 | Tie high(1'b1).
0 | Tie low (1'b0).
Output Mode .
0x01A Control 3:2] Cpnverter gontrol 1 | control bit0 0x0 RIW
Bit 1 selection 10 | SYSREF
11 | Tie high(1'b1).
0 | Tie low (1'b0).
1 | control bit0
[0 | gonverer contro 0x0 | RW
it O selection 10 | SYSREF
11 | Tie high(1'b1).
0000 | 13.5~17G
0001 | 8.5~13.5G
0010 | 6.75~8.5G
[7:4] ﬂ;g%ﬁg{‘rg lane 0011 | 4.25~6.75G 0x0 | RW
0100 | 3.375~4.25G
0x01B | PLL control 0101 | 2.125~3.375G
0110 | 1.6875~2.125G
0000 | 1 adc
[3:01 | ADC_num 0001 | 2 adc 0x0 R/W
0010 | 4 adc
0 | no action
[7] clear_loss_lock 1| clear bit[1] 0x0 R/W
[6:2] | Reserved 0 | Reserved. 0x0 R
Loss of lock sticky bit.
0x01C | PLL status [1] PLL loss of lock 1 | Indicate a loss of lock has occurred at 0x0 R
some time. Cleared by setting bit[7].
0 | Not locked.
[0] PLL lock status 1 | Locked. 0x0 R
[7:3] | Reserved Reserved. 0x0 R
JESD204B [2] sysref_sync_done received sysref signal 0x0 R
0x01D i
Link status [1] | link_ready pma fsm reset done 0x0 R
[0] tx_ready clk_char&clk_samp reset done. 0x0 R
[5] Reserved 0 | Reserved.
[5] Reserved 0 | Reserved.
0x01E | pdiv/debug_ctrl
[4] Reserved 0 | Reserved.
[3:0] | debug_sel debug pin select control 0x0 R/W
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Addr_
example

Name

Bits

Bit Name

Settings

Description

Reset

Access

0x01F

DCM

(7]

Reserved

0

Reserved.

[6:0]

DCM

0000000
0000001
0000010
1111110
1111111

Decimation ratio = 1.
Decimation ratio = 2.
Decimation ratio = 3.
I.Z.).é-éimation ratio = 127.
Decimation ratio = 128.

0x020

JESD204B
Link Control
1

(7]

Standby mode

Standby mode forces zeros for all
converter samples.

Standby mode forces code group
synchronization (K28.5 characters).

0x0

R/W

(6]

Tail bit(t) PN

Disable.
Enable.

0x0

R/W

(5]

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

(4]

Lane
synchronization

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

0x1

R/W

[3:2]

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

(1]

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

(0]

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
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example
0 | Normal mode.
. SYNCINB=+
[7:6] pin control 10 | Ignore SYNCINBz (force CGS). 0x0 R/W
11 | Ignore SYNCINBz (force ILAS/user data).
0 | SYNCINBz pin not inverted.
(5] | SYNCINB: pin ox0 | RW
pin invert 1 | SYNCINB* pin inverted.
0 | JESD204B test samples disabled.
Long JESD204B test samples enabled; long
[4] 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.
JESD204B 0 | JESD204B test samples disabled.
0x021 | Link Control Short JESD204B test samples enabled; long
2 [3] transport 1 | transport layer test sample sequence (as 0x0 R/W
layer test specified in JESD204B Section 5.1.6.2) sent on
all link lanes.
2] 8-bit/10-bit 0 8-b!t/10-b!t enabled. o . o0 W
bypass 1 g;blt/ 10-bit bypassed (most significant 2 bits are
_bit/10-bi 0 | Normal.
| avoo 0 |
nverta, b, c,d, e, f, g, h, I, and j symbols.
link 0 Normal mode
[0] standb 1 Link standby mode, clock is on, but only 0x0 R/W
y transimit K28.5 code.
0 Checksum is the sum of all 8-bit registers in the
link configuration table.
Check 1 | Checksum is the sum of all individual link
[7:6] moz‘; sum configuration fields (LSB aligned). 0x1 RIW
10 Checksum is disabled (set to zero). For test
purposes only.
11 | Unused.
0 | N'sample input.
Test . . .
[5:4] 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).
0x022 | Link Control .
3 1 | Alternating checkerboard.
10 | 1/0 word toggle.
11 31-bit pseudorandom number (PN) sequence:
x31 +x28 + 1.
JESD204B 100 | 23-bit PN sequence: x23 + x18 + 1.
[3:0] Le;ttg;ﬁ:e 101 | 15-bit PN sequence: x15 + x14 + 1. 0x0 | RW
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.
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Reset | Access

0x023

JESD204B
Link Control
4

[7:4]

ILAS delay

0

1

10

11

100

101

110

111

1000

1001

1010

1011

1100

1101

1110

1111

Transmit ILAS on first LMFC after SYNCINB+
deasserted.

Transmit ILAS on second LMFC after
SYNCINB<+ deasserted.

Transmit ILAS on third LMFC after SYNCINB+
deasserted.

Transmit ILAS on fourth LMFC after SYNCINB+
deasserted.

Transmit ILAS on fifth LMFC after SYNCINB+
deasserted.

Transmit ILAS on sixth LMFC after SYNCINB+
deasserted.

Transmit ILAS on seventh LMFC after
SYNCINB#t deasserted.

Transmit ILAS on eighth LMFC after
SYNCINB#t deasserted.

Transmit ILAS on ninth LMFC after SYNCINB+
deasserted.

Transmit ILAS on tenth LMFC after SYNCINB+
deasserted.

Transmit ILAS on eleventh LMFC after
SYNCINB#t deasserted.

Transmit ILAS on twelfth LMFC after
SYNCINB#t deasserted.

Transmit ILAS on thirteenth LMFC after
SYNCINB#t deasserted.

Transmit ILAS on fourteenth LMFC after
SYNCINB#t deasserted.

Transmit ILAS on fifteenth LMFC after
SYNCINB#t deasserted.

Transmit ILAS on sixteenth LMFC after
SYNCINB#+ deasserted.

0x0 R/W

(3]

Reserved

Reserved.

0x0 R

[2:0]

Link layer
test mode

10
11
100
101
110
111

Normal operation (link layer test mode
disabled).

Continuous sequence of /D21.5/ characters.
Reserved.

Reserved.

Modified RPAT test sequence.

JSPAT test sequence.

JTSPAT test sequence.

Reserved.

0x0 R/W

0x024

JESD204B
LMFC offset

[7:5]

Reserved

Reserved.

0x0 R

[4:0]

LMFC
phase
offset
value

Local multiframe clock (LMFC) phase offset
value (in frame clocks). Refer to the
Deterministic Latency section.

0x0 R/W

0x025

JESD204B
scrambling
and number
lanes (L)
configuration

[7]

JESD204B
scrambling
(SCR)

JESD204B scrambler disabled (SCR = 0).
JESD204B scrambler enabled (SCR = 1).

0x1 R/W

[6:5]

Reserved

Reserved.

0x0 R

[4:0]

JESD204B
lanes (L)

11

1111

One lane per link (L = 1).
Two lanes per link (L = 2).
Four lanes per link (L = 4).

Eight lanes per Link (L = 16).

0xB R/W
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JESD204B number of octets per frame (F =
JESD204B F configuration + 1)
0| F=1.
JESD204B JESD204B 1| F=2
0x026 'c')rf"égt‘;?;b;ér [7:0] | F 10 | F=3. ox1 | RW
frames (F) configuration 11 | F=4.
101 | F=6.
111 | F=8.
1111 | F=16.
JESD204B [7:5] Reserved Reserved. 0x0 R
link number i
JESD204B JESD204B number of frames per multiframe
Ox027 | ot rames per | o | k (K = JESD204B K configuration + 1). Only otF | RW
multiframe configuration values where F x K is divisible by 4 can be
(K) used.
JESD204B number of converters per
link/device (M = JESD204B M configuration).
0 Link connected to one virtual converter (M =
JESD204B 1).
: JESD204B
0x028 I(')?';:#\/”;E’gs (7:0] | M 4 | Link connected to two virtual converters (M = 0x0 RIW
M configuration 2?' )
(M) 11 | Link connected to four virtual converters (M =
4).
111 Link connected to eight virtual converters (M =
8).
0 | No control bits (CS = 0).
Number of 1 | 1 control bit (CS = 1), Control Bit 2 only.
. control bits 2 control bits (CS = 2), Control Bit 2 and
[7:6] (CS) per 10 Control Bit 1 only. 0x0 RIW
sample
11 | 3 control bits (CS = 3), all control bits (Control
Bit 2, Control Bit 1, and Control Bit 0).
JESD204B [5] Reserved Reserved. 0x0 R
ggmz’irb‘i’t; 110 | N = 7-bit resolution.
0x029 | (CS)and 111 | N = 8-bit resolution.
ADCl ; 1000 | N = 9-bit resolution.
resolution ) )
e, | o s e
= 11-bit resolution.
[4:0] | converter ! , 0xB | RW
rﬁlSO'Ut'On 1011 | N = 12-bit resolution.
N) 1100 | N = 13-bit resolution.
1101 | N = 14-bit resolution.
1110 | N = 15-bit resolution.
1111 | N = 16-bit resolution.
[7:5] Subclass 0 | Subclass 0. 0x0 R/W
support
JESD204B 1 | Subclass 1.
0x02A | SCV NP
configuration ADC 111 | N'=8.
4:0] number of OxB RIW
[4: bits per 1011 | N'=12.
le(N'
sample(N’) 1111 | N' = 16.
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[7:8] Reserved Reserved. 0x0 R
JESD204B
0x02B | JVS g:rmples
configuration . Samples per converter frame cycle (S =
[4:0] converter Register 0x0591, Bits[4:0] + 1), OxF R
cycle (S)
0 | High density format disabled. High density
[71 HD value 1 | format enabled. 0x1 R
JESD204B [6:5] Reserved Reserved. 0x0 R
0x02C | HD CF Control
configuration \f/vords per
. rame
[4:0] clock cycle 0x0 R
per link Number of control words per frame clock cycle
(CH per link. (CF = 0)
JESD204B JESD204B . Co o
0x02D | DID [7:0] Tx DID iEr?]Igg'SMB serial device identification (DID) 0x0 RIW
configuration value u )
JESD204B [7:4] Reserved Reserved. 0x0 R
0x02E | BID [3:0] %E%?SO"'B JESD204B serial bank identification (BID) o0 | RW
configuration : value number (extension to DID).
JESD204B [7:5] Reserved Reserved. 0x0 R
0x030 | LIDO , Lane 0 LID JESD204B serial lane identification (LID)
configuration | 401 | y5 ¢ number for Lane 0. 0x0 RIW
JESD204B [7:5] Reserved Reserved. 0x0 R
0x031 LID1 Lane 1 LID JESD204B serial lane identification (LID
configuration [4:0] ' ! ification (LID) 0x1 R/W
value number for Lane 1.
JESD204B [7:5] Reserved Reserved. 0x0 R
0x032 | LID2 Lane 2 LID JESD204B serial lane identification (LID
configuration [4:0] ' ! ification (LID) 0x2 R/W
value number for Lane 2.
JESD204B [7:5] Reserved Reserved. 0x0 R
0x033 | LID3 - - —
' . . Lane 3 LID JESD204B serial lane identification (LID)
configuration [4:0] value number for Lane 3. 0x3 R/W
JESD204B [7:5] Reserved Reserved. 0x0 R
0x034 | LID4 - - ——
configuration [4:0] Lane 4 LID JESD204B serial lane identification (LID) Oxd RIW
value number for Lane 4.
JESD204B [7:5] Reserved Reserved. 0x0 R
0x035 | LID5 - - ——
configuration [4:0] Lane 5LID JESD204B serial lane identification (LID) 0x5 RIW
value number for Lane 5.
JESD204B [7:5] Reserved Reserved. 0x0 R
0x036 | LID6 - - —
configuration [4:0] Lane 6 LID JESD204B serial lane identification (LID) 0x6 RIW
value number for Lane 6.
JESD204B [7:5] Reserved Reserved. 0x0 R
0x037 | LID7 - - —
configuration [4:0] Lane 7 LID JESD204B serial lane identification (LID) Ox7 RIW
value number for Lane 7.
JESD204B [7:5] Reserved Reserved. 0x0 R
0x038 | LID8 - - T
configuration [4:0] Lane 8 LID JESD204B serial lane identification (LID) 0x8 RIW
value number for Lane 8.
JESD204B [7:5] Reserved Reserved. 0x0 R
0x039 | LID9 - - T
configuration [4:0] Lane 9 LID JESD204B serial lane identification (LID) 0x9 RIW
value number for Lane 9.
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JESD204B [7:5] Reserved Reserved. 0x0 R
0x03A | LID10 - - T
configuration [4:0] Lane 10 LID JESD204B serial lane identification (LID) OXA RIW
value number for Lane 10.
JESD204B [7:5] Reserved Reserved. 0x0 R
0x03B | LID11 - - —
configuration [4:0] Lane 11 LID JESD204B serial lane identification (LID) OXB RIW
value number for Lane 11.
JESD204B [7:5] Reserved Reserved. 0x0 R
0x03C | LID12 - - ——
configuration [4:0] Lane 12 LID JESD204B serial lane identification (LID) OXC RIW
value number for Lane 12.
JESD204B [7:5] Reserved Reserved. 0x0 R
0x03D | LID13 - - —
configuration [4:0] Lane 13 LID JESD204B serial lane identification (LID) oxD RIW
value number for Lane 13.
JESD204B [7:5] Reserved Reserved. 0x0 R
Ox03E | LID14 - - —
. : . Lane 14 LID JESD204B serial lane identification (LID)
configuration [4:0] value number for Lane 14. OxE R/W
JESD204B [7:5] Reserved Reserved. 0x0 R
O0x03F | LID15 - - T
: : . Lane 15 LID JESD204B serial lane identification (LID)
configuration [4:0] value number for Lane 15. OxF RIW
Physical Lane 1 assignment.
0 | Logical Lane 0.
1 | Logical Lane 1 (default).
SERDOUT1+ 10 Loglcal Lane 2.
[7:4] Iang 11 | Logical Lane 3. 0x1 R/W
assignment 100 | Logical Lane 4.
101 | Logical Lane 5.
x | Logical Lane x.
0040 ﬂgfgﬁgg?n 1111 | Logical Lane 15.
X i
1 9 Physical Lane 0 assignment.
0 | Logical Lane 0 (default).
1 | Logical Lane 1.
SERDOUTO+ 10 | Logical Lane 2.
[3:0] 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.
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0x041

JESD204B
Lane Assign
2

[7:4]

SERDOUT3+
lane
assignment

10
11
100
101

1111

Physical Lane 3 assignment.
Logical Lane O.

Logical Lane 1.

Logical Lane 2.

Logical Lane 3 (default).
Logical Lane 4.

Logical Lane 5.

Logical Lane x.

Logical Lane 15.

0x3 R/W

[3:0]

SERDOUT2+
lane
assignment

10
11
100
101

1111

Physical Lane 2 assignment.
Logical Lane 0.

Logical Lane 1

Logical Lane 2 (default).
Logical Lane 3.

Logical Lane 4.

Logical Lane 5.

Logical Lane x.

Logical Lane 15.

0x2 R/W

0x042

JESD204B
Lane Assign
3

[7:4]

SERDOUT5+
lane
assignment

10
11
100
101

1111

Physical Lane 5 assignment.
Logical Lane 0.

Logical Lane 1.

Logical Lane 2.

Logical Lane 3.

Logical Lane 4.

Logical Lane 5 (default).
Logical Lane x.

Logical Lane 15.

0x5 R/W

[3:0]

SERDOUT4+
lane
assignment

10
11
100
101

1111

Physical Lane 4 assignment.
Logical Lane 0.

Logical Lane 1.

Logical Lane 2.

Logical Lane 3.

Logical Lane 4 (default).
Logical Lane 5.

Logical Lane x.

Logical Lane 15.

0x4 R/W
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0x043
4

JESD204B
Lane Assign

[7:4]

SERDOUT7+
lane
assignment

10
11
100

111
1111

Physical Lane 7 assignment.
Logical Lane O.

Logical Lane 1.

Logical Lane 2.

Logical Lane 3. 0x7
Logical Lane 4.

Logical Lane x.

Logical Lane 7 (default).

Logical Lane 15.

R/W

[3:0]

SERDOUT6+
lane
assignment

10
11
100

110
1111

Physical Lane 6 assignment.
Logical Lane 0.

Logical Lane 1.

Logical Lane 2.

Logical Lane 3. 0x6
Logical Lane 4.

Logical Lane x.

Logical Lane 6 (default).

Logical Lane 15.

R/W

0x044
5

JESD204B
Lane Assign

[7:4]

SERDOUT9+
lane
assignment

10
11
100

1001
1111

Physical Lane 9 assignment.
Logical Lane 0.

Logical Lane 1.

Logical Lane 2.

Logical Lane 3. 0x9
Logical Lane 4.

Logical Lane x.

Logical Lane 9 (default).

Logical Lane 15.

R/W

[3:0]

SERDOUTS8+
lane
assignment

10
11
100

1000
1111

Physical Lane 8 assignment.
Logical Lane 0.
Logical Lane 1.
Logical Lane 2.
Logical Lane 3. 0x8
Logical Lane 4.
Logical Lane x.

Logical Lane 8 (default).

Logical Lane 15.

R/W
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[7:4]

JESD204B
0x045 | Lane Assign

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

6

[3:0]

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

[7:4]

JESD204B

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

0x046 | Lane Assign
7

[3:0]

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
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Physical Lane 15 assignment.
0 | Logical Lane 0.
1 | Logical Lane 1.
SERDOUT15+ 10 LOgica| Lane 2.
[7:4] 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).
0x047 | Lane Assign
7 Physical Lane 14 assignment.
0 | Logical Lane 0.
1 | Logical Lane 1.
SERDOUT14+ 10 | Logical Lane 2.
[3:0] 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.
Invert Invert SERDOUT7+ data. 0x0 R/W
(7] SERDOUT7+ 0 | Normal.
data 1| Invert.
Invert Invert SERDOUT6+ data. 0x0 R/W
[6] SERDOUT6+ 0 | Normal.
data 1| Invert.
Invert Invert SERDOUTS5+ data. 0x0 R/W
[5] SERDOUT5+ 0 | Normal.
data 1| Invert.
Invert Invert SERDOUT4+ data. 0x0 R/W
[4] SERDOUT4+ 0 | Normal.
ox048 | SERDOUTx# data 1| Invert.
data invert nvert Invert SERDOUT3¢ data. 0x0 | RW
[3] SERDOUT3+ 0 | Normal.
data 1 | Invert.
Invert Invert SERDOUT2+ data. 0x0 R/W
[2] SERDOUT2+ 0 | Normal.
data 1| Invert.
Invert Invert SERDOUT1+ data. 0x0 R/W
[1] SERDOUT1+ 0 | Normal.
data 1| Invert.
Invert Invert SERDOUTO+ data. 0x0 R/W
[0] SERDOUTOx 0 | Normal.
data 1| Invert.
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Invert Invert SERDOUT 15z data. 0x0 R/W
[71 SER%(;;H 5t 0 | Normal.
1| Invert.
Invert Invert SERDOUT 14+ data. 0x0 R/W
[6] SERDOUT14+ 0 | Normal.
data 1| Invert.
Invert Invert SERDOUT 13+ data. 0x0 R/W
[5] SERDOUT13+ 0 | Normal.
data 1| Invert.
Invert Invert SERDOUT12+ data. 0x0 R/W
[4] SERDOUT12+ 0 | Normal.
SERDOUTx+ data 1 | Invert
0x049 data invert :
Invert Invert SERDOUT11+ data. 0x0 R/W
[3] SERDOUT11+ 0 | Normal.
data 1 | Invert.
Invert Invert SERDOUT 10+ data. 0x0 R/W
[2] SERDOUT10+ 0 | Normal.
data 1 | Invert.
Invert Invert SERDOUT9+ data. 0x0 R/W
[1] SERDOUT9+ 0 | Normal.
data 1 | Invert.
Invert Invert SERDOUTS8+ data. 0x0 R/W
[0] SERDOUTS8+ 0 | Normal.
data 1 | Invert.
JESD204B Serial checksum value for Lane 0.
0x050 | Checksum O [7:0] | lane0_chksum Autqmatlcal[y calqulated for each lane. Sum R
configuration (all link configuration parameters for Lane 0)
mod 256.
JESD204B Serial checksum value for Lane 1.
0x051 | Checksum 1 [7:0] | lane1_chksum Automatically calculated for each lane. Sum R
configuration ) - (all link configuration parameters for Lane 1)
9 mod 256.
Serial checksum value for Lane 2.
JESD204B . Automatically calculated for each lane. Sum
0x052 | Checksum 2 [7:0] lane2_chksum . : : R
configuration (all link configuration parameters for Lane 2)
mod 256.
JESD204B Serial checksum value for Lane 3.
. Automatically calculated for each lane. Sum
0x053 | Checksum 3 [7:0] lane3_chksum ! : : R
configuration (all link configuration parameters for Lane 3)
mod 256.
JESD204B Serial checksum value for Lane 4.
. Automatically calculated for each lane. Sum
0x054 | Checksum 4 [7:0] lane4_chksum . : : R
configuration (all link configuration parameters for Lane 4)
mod 256.
Serial checksum value for Lane 5.
JESD204B . Automatically calculated for each lane. Sum
0x055 | Checksum 5 [7:0] lane5_chksum . : . R
configuration (all link configuration parameters for Lane 5)
mod 256.
JESD204B Serial checksum value for Lane 6.
. Automatically calculated for each lane. Sum
0x056 | Checksum 6 [7:0] lane6_chksum . . ; R
configuration (all link configuration parameters for Lane 6)
mod 256.
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JESD204B Automatioaly calculated fo each fane
0x057 | Checksum7 | [7:0] | lane7_chksum Sum (all T A tore. R
configuration um (all link configuration parameters
for Lane 7) mod 256.
JESD2048 Automatioaly caloulated fo each fane
0x058 S::f?k:g:oi [7:0] | lane8_chksum Sum (all link configuration parameters R
9 for Lane 8) mod 256.
Serial checksum value for Lane 9.
0x059 ‘éizgkzsou‘ln?g [7:0] | lane9_chksum Automatically calculated for each lane. R
confiquration ’ - Sum (all link configuration parameters
9 for Lane 9) mod 256.
JESD204B Serial checksum value for Lane 10.
OXO05A Checksum [7:0] | lane10_chksum Automatlgally calgulateq for each lane. R
10 Sum (all link configuration parameters
configuration for Lane 10) mod 256.
JESD204B Serial checksum value for Lane 11.
Checksum . Automatically calculated for each lane.
0x05B | 4 [7:0] | lane11_chksum Sum (all link configuration parameters R
configuration for Lane 11) mod 256.
JESD204B Serial checksum value for Lane 12.
Checksum . Automatically calculated for each lane.
0x05C | 45 [7:0] | lane12_chksum Sum (all link configuration parameters R
configuration for Lane 12) mod 256.
JESD204B Serial checksum value for Lane 13.
0x05D Checksum [7:0] | lane13_chksum Automatlgally calgulateq for each lane. R
13 Sum (all link configuration parameters
configuration for Lane 13) mod 256.
JESD204B Serial checksum value for Lane 14.
Checksum . Automatically calculated for each lane.
Ox0SE 14 [7:0] | lane14_chksum Sum (all link configuration parameters R
configuration for Lane 14) mod 256.
JESD204B Serial checksum value for Lane 15.
Checksum . Automatically calculated for each lane.
Ox0SF 15 [7:0] | lane15_chksum Sum (all link configuration parameters R
configuration for Lane 15) mod 256.
ox60 | PMAFfowr | 7.0 | Gig fifo_ wi{7:0] fifo wr enable for lane 0~7 R
enable
oxe1 | PMAfifowr | 7.5 | by fifo_ wi{15:8] fifo wr enable for lane 8~15 R
enable
oxe2 | PMAfiford | 201 | dbg_ fifo_rd[7:0] fifo rd enable for lane 0~7 R
enable
ox63 | PMAfiford |z | gbg. fifo_rd[15:] fifo rd enable for lane 8~15 R
enable
oxg4 | PMAfifo [7:0] | dbg_fifo_empty[7:0] fifo empty for lane 0~7 R
empty
0x65 :ma;fo [7:0] | dbg_fifo_empty[15:8] fifo empty for lane 8~15 R
0x66 PMA fifo full [7:0] | dbg_fifo_full[7:0] fifo full for lane 0~7 R
0x67 PMA fifo full [7:0] | dbg_fifo_full[15:8] fifo full for lane 8~15 R
0x68 PMA ready [7:0] | dbg_pma_ready[7:0] pma ready for lane 0~7 R
0x69 PMA ready [7:0] | dbg_pma_ready[15:8] pm ready for lane 8~15 R
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OXBA sPt';"r? fiford | 17.0] | dbg_rd_start[7:0] fifo rd start for lane 0~7 R
0x6B Et';"r’;\ fiford | 17.01 | dbg_rd_start[15:6] fifo rd start for lane 8~15 R
. [7:6] | Reserved Reserved. R
OX6C PMA fifo wr
start
[0] dbg_wr_start fifo write start for all lanes R
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Bits

Bit Name

Settings

Description

Reset

Access

0x00

pll_cfg0

[7:0]

JESD204B pll cfg0

8'b0111,0101

R/W

[7:5]

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

[4:3]

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: (146.25%)*vrst voltage

R/W

[2:1]

pll_cp_lIs

10

cp level shift voltage trimming bits
2'b00: (1+12.5%)*vls voltage
2'b01: vis voltage

2'b10: vis voltage

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

R/W

[0]

pll_lock_en

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

R/W

0x01

pll_cfg1

[7:0]

JESD204B pll cfg1

8'b1010,1010

R/W

[7:5]

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

[4:3]

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

[2:1]

pll_div2_buf

01

high speed div2buf current trimming
bits

2'n00: 2mA

2'n01: 3mA

2'n10: 3mA

2'b11: 4mA

R/W

[0]

RSV

0

Reserved

R/W

0x02

pll_cfg2

[7:0]

JESD204B pll cfg2

8'b0100,0010

R/W

[7]

pll_vco_rtrim_mannul

0

pll vco rtrim mannul trimming bit
1'b0: auto mode
1'b1: mannul mode

[6:2]

pll_vco_rtrim_reg

10000

pll vco rtrim code in mannul mode

[1:0]

pll_fbdiv<1:0>

10

pll feedback divider ratio trimming bits
2'p00: /16

2'p01: /32

2'pb10: /20 default

2'b11: /40

54/70

FHEEFEAR CRYIl) HRAS  www.caelustech.com



http://www.caelustech.com/

CAE2500 / CAE2600 /

caelus®

U

Addr_
example

Name

Bits

Bit Name

Settings

Description

Reset Access

0x03

pll_cfg3

[7:0]

JESD204B pll cfg3

8'b0001,0100

R/W

(7]

pll_tsten

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

[6:5]

pll_atest_sel

00

pll analog voltage select

2'v00: no select

2'b01: select Ido voltage output
2'b10: select ventl voltage output

[4:3]

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

[2:1]

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

0]

RSV

0

Reserved

0x04

pll_cfg4

[7:0]

JESD204B pll cfgd

8'b0100,0001

R/W

(7]

pll_vco_crs_ovrden

0

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

[6:1]

pll_vco_code

100000

vco overwrite code, mannul mode

(0]

pll_vco_ofst_en

ignore vco code offset enable
1'b0: disable, vco code with offset
1'b1: enable, ignore offset

0x05

pll_cfgb

[7:0]

JESD204B pll cfg5

8'0001,1001

R/W

(7]

pll_vco_band_sel

vco high band and low band select
in mannul mode

1'b0: select high band

1'b1: select low band

[6:5]

pll_vco_accuracy

00

vco calibration perilod select
2b'00: 4095 default

2b'01: 1023

2b'10: 16383

2b'11: 65535

(4]

pll_vco_band_sel auto

auto select vco high band and low
band

1'00: mannul mode

1'pb1: auto mode

[3:2]

pll_vco_offset

10

offset of the vco coarse tuning code
setting

2b'00: -1

2b'01: -2

2b'10: +1

2b'11: 42

[1:0]

pll_lock_latency_sel

01

waiting time trimming when pll in the
closed loop pli

2b'00: 65535

2b'01: 16383 default

2b'10: 4095

2b'11: 1023
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Reset

Access

0x06 rcal_cfg0

[7:0]

JESD204B rcal cfg0

8'n0101,0110

R/W

[7:6]

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%

[5:4]

ircal50u_pll_ctl

01

pll calibration current trimming bits for
50u

2'b00:45u

2'b01:50u

2'b10:55u

2'b11:60u

[3:2]

ircal50u_tx_ctl

01

tx calibration current trimming bits for 50u
2'v00:45u
2'v01:50u
2'610:55u
2'611:60u

(]

rcalenb_manual

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

[0]

iref_testen

test enable for accurate 50u current for
adc core

1'b0: disable

1'b1: enable

0x07 rcal_cfg1

[7:0]

JESD204B rcal cfg1

8'b0000,0000

R/W

[7:5]

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

[4:2]

plical_offset

000

pll calibration code offset
3'b000: rcal _pli[4:0]= rcal[4:0]
3'b001: rcal _pli[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

[1:0]

RSV

00

Reserved

0x08 tx_cfg0

[7:0]

JESD204B tx cfg0

8'b1110,0000

R/W

[7:6]

tx_wide_mode,
tx_divbyfive

11

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

[5:3]

tx_drvbiastrim

100

driver bias current trimming
3'b000: -40uA

3'b001: -30uA

3'b010: -20uA

3'b011: -10uA

3'b100: +0uA

3'b101: +10uA

3'b110: +20uA

3'b111: +30uA

[2:0]

tx_emppre

000

tx pre-cursor setting
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Reset

Access

0x09

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

[0]

tx_termtest

tx term test

0x0A

tx_cfg2

[7:0]

JESD204B tx cfg2

8'n0000,0000

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

0x0B

com_cfg0

[7:0]

JESD204B com cfg0

8'b0000,0000

R/W

[7]

RSV

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

0x0C

bg_cfg0

[7:0]

JESD204B bg cfg0

8'b0101,0101

R/W

[7:6]

ir50u_pll_ctrl

01

vbg/r current of pll trimming bits for 50u
2'b00:45u
2'b01:50u
2'b10:55u
2'vb11:60u

[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'n10:55u

2'n11:60u

[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
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Reset

Access

0x0D bg_cfg1

[7:0]

JESD204B bg cfg1

8'b0110,0000

R/W

[7:6]

bg_trimcom

01

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

[5:3]

bg_trimvco

100

vco voltage trimming bits
3'b000:1.119v
3'b001:1.144v
3'b010:1.168v
3'b011:1.193v
3'b100:1.216v
3'b101:1.24v
3'b110:1.264v
3'b111:1.288v

(2]

bg_safemode

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

(1]

bg_testen

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

0]

RSV

0

Reserved

Ox0E pma_top_cfg0

[7:0]

JESD204B

pma top cfg0

8'b1000,0000

R/W

[7:6]

pma_top_buf _itrim

10

clock buffer trimming bits
2'b00: 2mA
2'b01: 3mA
2'b10: 3mA
2'b11: 4mA

(5]

RSV

0

Reserved

[4:0]

pma_top_clktst_sel

00000

pma top test signal select
detail see TestMux

0x0F pma_top_cfg1

[7:0]

JESD204B

pma top cfg1

8'b0000,0001

R/W

[7]

bg_pwrdn

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

(6]

pll_pwrdn

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

[5:4]

RSV

000000

Reserved

(3]

plick_dccfix

plick duty cycle calibration fixed
function

1'b0: normal work

1'b1: dcc output fixed to an
equal level

(2]

plick_dccenb

plick duty cycle calibration
enable, active low

1'b0: normal work

1'b1: disable plick dcc funciton

[1:0]

plick_dcctrim

01

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

0x10

adc_clk_stime

[7:0]

JESD204B

adc clk wait time

8'b1000,0000 | R/W

[7:3]

cfg_clk_wait_time

10000

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

5'b00000: 1 cycles of Cfg_CIk;
5'b00001: 2*1 cycles of Cfg_CIk;
5'b00010: 272 cycles of Cfg_CIk;

default

5'510000: 26 cycles of Cfg_Clk;

5'b11111: 2431 cycles of Cfg_Clk;

[2:0]

RSV

000

Reserved

0x11

fsm_reset_seq

[7:0]

JESD204B fsm reset

8'b0000,0000 | R/W

(7]

top_seq_bypass

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

(6]

Ink_rdy

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

(5]

rcal_enb

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

(4]

pll_rstb

pll reset,active low
1'b0: reset
1'pb1: normal work

(3]

tx_rstb

tx reset,active low
1'b0: reset
1'pb1: normal work

(2]

rstb_d

mac reset,active low
1'b0: reset
1'pb1: normal work

[1:0]

RSV

00

Reserved

0x12

divider_cfg

[7:0]

JESD204B divider cfg in mannual

8'b0000,0000 | R/W

[7:6]

pll_mdiv

00

mdivider select config in mannual
2'b00: /1
2'b01: /2
2'n10: /4
2'b11: /8

[5:4]

tx_pdiv

00

pdivide select config in mannual
2'b00: /1
2'b01: /2
2'n10: /4
2'b11:/8

(3]

div_sel

1'b0: pll_mdiv/tx_pdiv use fsm
value

1'b1: pll_mdiv/tx_pdiv use reg
0x12 bits [7:4].

(2]

adcdiv1

predivider in adc.
0: div2
1:div3

[1:0]

adcdiv0

00

predivider in adc.
00: div 1
01: div 2
10: div 4
11: div 8
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Reset

Access

0x13

time_1us_set

[7:0]

time count for 1us

8'n1000,1010

R/W

[7:0]

time_1us

1000,1010

timer count for 1.25us at
110MHz

0x14

tx_pwr_cfg0

[7:0]

tx power down config

8'pb0000,0000

R/W

[7:0]

tx_pwrdn

0000,0000

tx power down

1'b0: normal work
1'b1: power down
bit<7>: control lane7

bit<0>: control lane0

0x15

tx_pwr_cfg1

[7:0]

tx power down config

8'nb0000,0000

R/W

[7:0]

tx_pwrdn

0000,0000

tx power down

1'p0: normal work
1'b1: power down
bit<7>: control lane15

Bi-t<0>: control lane8

0x16

pll_status

[7:0]

pll status

8'b0000,0000

(7]

RSV

Reserved

(6]

pll_afc_fine_en

pll fine tuning mode indicator
1’b0: coarse tuning process
1'b1: fine tuning process

[5:0]

pll_vco_ctrim

vco band code

0x17

rcal_code

[7:0]

rcal

code

8'b0000,0000

[7:5]

RSV

00

Reserved

[4:0]

rcal_code

resistor calibration code

0x20

tx_drvamp_cfg0

[7:0]

tx drva

mp cfg0

8'b0100,0100

R/W

[7]

RSV

0

Reserved

[6:4]

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

(3]

RSV

Reserved

[2:0]

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

60 /70

ZHLHEAR CRYI) BR/AS  www.caelustech.com



http://www.caelustech.com/

CAE2500 / CAE2600 /

caelus®

U

Addr_
example

Name

Bits

Bit Name

Settings

Description

Reset

Access

0x21

tx_drvamp_cfg1

[7:0]

tx drvamp cfg1

8'b0100,0100

R/W

(7]

RSV

0

Reserved

[6:4]

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

(3]

RSV

Reserved

[2:0]

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

0x22

tx_drvamp_cfg2

[7:0]

tx dr

vamp cfg2

8'b0100,0100

R/W

[7]

RSV

Reserved

[6:4]

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

(3]

RSV

Reserved

[2:0]

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
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0x23

tx_drvamp_cfg3

[7:0]

tx drvamp cfg3

8'b0100,0100

R/W

(7]

RSV

0

Reserved

[6:4]

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

(3]

RSV

Reserved

[2:0]

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

0x24

tx_drvamp_cfg4

[7:0]

tx drvamp cfg4

8'b0100,0100

R/W

[7]

RSV

0

Reserved

[6:4]

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

(3]

RSV

Reserved

[2:0]

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
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0x25

tx_drvamp_cfg5

[7:0]

tx drvamp cfg5

8'b0100,0100

R/W

(7]

RSV

0

Reserved

[6:4]

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

(3]

RSV

Reserved

[2:0]

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

0x26

tx_drvamp_cfg6

[7:0]

tx drvamp cfg6

8'b0100,0100

R/W

[7]

RSV

0

Reserved

[6:4]

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

(3]

RSV

Reserved

[2:0]

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
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0x27

tx_drvamp_cfg7

[7:0]

tx drvamp cfg7

8'b0100,0100

R/W

(7]

RSV

0

Reserved

[6:4]

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

(3]

RSV

Reserved

[2:0]

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

0x28

tx_post_tap_cfg0

[7:0]

tx post

tap cfg0

8'b0000,0000

R/W

[7]

RSV

Reserved

[6:4]

tx_post_tap_lane1

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'vb110 = 11.5dB,

3'b111 reserved

(3]

RSV

Reserved

[2:0]

tx_post_tap_lane0

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
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0x29

tx_post_tap_cfg1

[7:0]

tx post

tap cfg1

8'pb0000,0000

R/W

(7]

RSV

0

Reserved

[6:4]

tx_post_tap_lane3

000

tx post tap level control for
lane1

3'b000 = 0 dB

3'b001 = 1.1dB,

3'b010 = 2.4dB,

3'b011 = 3.9dB,

3'b100 = 5.8dB,

3'b101 = 8.2dB,

3'b110 = 11.5dB,

3'b111 reserved

(3]

RSV

Reserved

[2:0]

tx_post_tap_lane2

000

tx post tap level control for
lane0

3'b000 = 0 dB

3'b001 = 1.1dB,

3'b010 = 2.4dB,

3'b011 = 3.9dB,

3'b100 = 5.8dB,

3'b101 = 8.2dB,

3'b110 = 11.5dB,

3'b111 reserved

0x2A

tx_post_tap_cfg2

[7:0]

tx post

tap cfg2

8'b0000,0000

R/W

[7]

RSV

Reserved

[6:4]

tx_post_tap_lane5

000

tx post tap level control for
lane1

3'b000 =0 dB

3'b001 = 1.1dB,

3'b010 = 2.4dB,

3'b011 = 3.9dB,

3'b100 = 5.8dB,

3'b101 = 8.2dB,

3'vb110 = 11.5dB,

3'b111 reserved

(3]

RSV

Reserved

[2:0]

tx_post_tap_lane4

000

tx post tap level control for
lane0

3'b000 =0 dB

3'b001 = 1.1dB,

3'b010 = 2.4dB,

3'b011 = 3.9dB,

3'b100 = 5.8dB,

3'b101 = 8.2dB,

3'vb110 = 11.5dB,

3'b111 reserved

HZHEHEA CGRYI) BRAS  www.caelustech.com

65/70



http://www.caelustech.com/

caelus®

Znnnnnnn

CAE2500 / CAE2600 /

Addr_
example

Name

Bits

Bit Name

Settings

Description

Reset

Access

0x2B

tx_post_tap_cfg3

[7:0]

tx post tap cfg3

8'p0000,0000

R/W

(7]

RSV

0

Reserved

[6:4]

tx_post_tap_lane7

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

(3]

RSV

Reserved

[2:0]

tx_post_tap_lane6

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

0x2C

tx_post_tap_cfg4

[7:0]

tx post tap cfg4

8'b0000,0000

R/W

[7]

RSV

0

Reserved

[6:4]

tx_post_tap_lane9

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'vb110 = 11.5dB,

3'b111 reserved

(3]

RSV

Reserved

[2:0]

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
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[7:0] tx post tap cfg5 8'b0000,0000 R/W
[7] RSV 0 Reserved

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

[6:4] | tx_post_tap_lane11 000

0x2D tx_post_tap_cfg5

[3] RSV 0 Reserved

tx post tap level control for
lane0

3'b000 =0 dB

3'b001 = 1.1dB,

3'b010 = 2.4dB,

3'b011 = 3.9dB,

3'b100 = 5.8dB,

3'b101 = 8.2dB,

3'b110 = 11.5dB,

3'b111 reserved

[2:0] | tx_post_tap_lane10 000

[7:0] tx post tap cfg6 8'b0000,0000 | R/W

[7] RSV 0 Reserved

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

[6:4] | tx_post_tap_lane13 000

0x2E tx_post_tap_cfg6

[3] RSV 0 Reserved

tx post tap level control for
lane0

3'b000 =0 dB

3'b001 = 1.1dB,

3'b010 = 2.4dB,

3'b011 = 3.9dB,

3'b100 = 5.8dB,

3'b101 = 8.2dB,

3'b110 = 11.5dB,

3'b111 reserved

[2:0] | tx_post_tap_lane12 000
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Ox2F

tx_post_tap_cfg7

[7:0]

tx post tap cfg7

8'p0000,0000

R/W

(7]

RSV

0

Reserved

[6:4]

tx_post_tap_lane15 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

(3]

RSV

Reserved

[2:0]

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
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BOTTOM VIEW

SIDE VIEW
B 10-1. FCBGA196 HER~TH

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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11 1184585 (Orderable Information)

S 7= g ST HR IR =S 2]
CAE2500 | 12 {I 4Gsps 514X+ ADC | -40°C ZF +115°C | 196 Bk- FIZEIRMPESIE % | FCBGA-196
CAE2600 | 1217 2Gsps §1#%+FE ADC | -40°C & +115°C | 196 Ik- FIXETKMPESIFH%E | FCBGA-196
CAE2700 | 12z 1Gsps 515+ ADC | -40°C & +115°C | 196 Ik- FIXETRMPESIH%E | FCBGA-196
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