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5 Specifications
5.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)(")

MIN MAX UNIT
DVDDOP9, VDDTOP9 -0.3 1.2 \Y
VDD1P2RX, VDD1P2TXCLK, VDD1P2TXENC, VDD1P2PLL,
Supply Voltage VDD1P2PLLCLKREF, VDD1P2FB, VDD1P2FBCML, -0.3 1.4 \Y
VDD1P2RXCML
Range
VDD1P8RX, VDD1P8RXCLK, VDD1P8TX, VDD1P8TXDAC,
VDD1P8TXENC, VDD1P8PLL, VDD1P8PLLVCO, VDD1P8FB, -0.5 2.1 \
VDD1P8FBCLK, VDD1P8GPIO, VDDA1P8
{1/2/3/4}RXIN+/- - 0.5 VDDRX1P8+0.3 \Y
1FBIN+/-, 2FB+/- -0.5 VDDFB1P8+0.3 \Y
{1/2/3/4}TXOUT+/- -0.5 VDDTX1P8+0.3 \
REFCLK+/-, SYSREF+/- -0.3 1.4 \Y
Pin Volatge {1:8}SRX+/- -0.3 1.4 Y,
Range {1:8}STX+/- -0.3 1.4 v
GPIO{B/C/D/E}x, SPICLK, SPISDIO, SPISDO, SPISEN, RESETZ, 05 VDD1P8GPIO + v
BISTBO, BISTB1 ) 0.3
IFORCE, VSENSE -3 VDDCLKIPS® v
SRDAMUX1, SRDAMUX2 -0.3 VDDA1P8+0.3 \
Peak Input .
Current any input 20 mA
T, Junction temperature 150 °C
Tstg Storage temperature - 65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Rating may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under
Recommended Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device

reliability.

5.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per ANSI/ESDA/ 1000
o JEDEC JS-001, all pins(")
V(Esp) Electrostatic discharge - \%
Charged device model (CDM), per JEDEC 150
specification JESD22-C101, all pins

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
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5.3 Recommended Operating Conditions

over operating free-air temperature range (unless otherwise noted)

MIN NOM MAX| UNIT

DVDDOP9, VDDTOP9 Supply voltage 0.9V 0.9 0.925 0.95 \

VDD1P2{RX/TXCLK/TXENC/FB/PLL/

PLLCLKREF/FBCML/RXCML} Supply voltage 1.2V 1.15 1.2 1.25 Vv

VDD1P8{RX/RXCLK/TX/TXDAC/

TXENC/PLL/PLLVCO/FB/FBCLK/ Supply voltage 1.8V 1.75 1.8 1.85 \Y

GPIO}, VDDA1P8

Ta Ambient temperature -40 85 °C

T Operating Junction Temperature 110M|  °C
J Maximum Operating Junction Temperature 125 °C

(1) Prolonged use at or above this junction temperature can increase the device failure-in-time (FIT) rate. Refer to SBAA403 application
note for additional details

5.4 Thermal Information

AFE7900
THERMAL METRIC(") FC-BGA UNIT

400 PINS
R ya Junction-to-ambient thermal resistance 16.2 °C/W
R0 yc(top) Junction-to-case (top) thermal resistance 0.42 °C/W
Roys Junction-to-board thermal resistance 4.85 °C/W
Wr Junction-to-top characterization parameter 0.12 °C/W
¥ g Junction-to-board characterization parameter 4.6 °C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report.
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5.5 Transmitter Electrical Characteristics

Typical values at Tp = +25°C, full temperature range is Ta min = -40°C to T max = +110°C; TX Input Rate = 491.562MSPS
below 6GHz and 750MSPS above 6GHz, fpac = 11796.48MSPS below 6GHz and fpac = 9000MSPS above 6GHz; PLL clock
mode below 6GHz output frequency and External clock mode above 6GHz output frequency; interleave mode for 1st Nyquist,
non-interleave mix mode for 2nd Nyquist, nominal power supplies; 1 tone at -1 dBFS; DSA Attenuation =0dB, unless
otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
DACRes DAC resolution 14 bits
foac = 12 GSPS, 15t Nyquist 5 6000
foac = 9 GSPS, 15t Nyquist 5 4500
fRFout RF output frequency range foac = 9 GSPS, 2" Nyquist 4500 7400 MHz
foac = 6 GSPS, 15t Nyquist 5 3000
foac = 6 GSPS, 2" Nyquist 3000 6000
fout =10 MHz, fDAC = 6GSPS,
-0.1dBFS 6.5 dBm
fout =30 MHz, fDAC = 6GSPS,
-0.1dBFS 6.5 dBm
fout = 400 MHz, fpac = 6GSPS,
-0.1dBFS 5.6 dBm
fout = 850 MHz, fpac = 5898.24 MSPS,
-0.5dBFS 4.3 dBm
fout = 1800 MHz, fpac = 5898.24
" MSPS, -0.5dBFS 3.2 dBm
P ax Full Scale Output Power, max
max_FS gain 1 tone, at device pins fout = 2600 MHz, fpac = 8847.36 23 dBm
MSPS, -0.5dBFS :
fout = 3500 MHz, -0.5dBFS 2.9 dBm
fout = 4900 MHz, -0.5dBFS -0.6 dBm
fout = 3500 MHz, fpac = 5898.24 B
MSPS, -0.5dBFS, straight mode 23 dBm
fout = 4900 MHz, fpac = 5898.24
MSPS, -0.5dBFS, straight mode -34 dBm
fout = 4900 MHz, fpac = 8847.36 }
MSPS, -0.5dBFS, straight mode 3.9 dBm
Rterm Output termination resistor Default setting 100 Q
ATTrange DSA Attenuation range 40 dB
DSA Analog Attenuation step 1.0 dB
AT Tstep DSA Attenuation step accuracy (DNL) |0 < Atten <40dB, after calibration 0.1 dB
@ 0 < Atten < 40dB, before calibration 0.2
fout = 30MHz +1 deg
fout = 400MHz +1 deg
fout = 850MHz +1 deg
DSA Gain Steps Phase accuracy, any _
ATTstep 8B range® fout = 1800MHz +1 deg
fout =2600MHz +1
deg
fout = 3500MHz +1
fout = 4900MHz +1 deg
) any 20MHz 0.1
Gfiat Gain flatness dB
600MHz BW, F 1< 4.9G 1.2
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5.5 Transmitter Electrical Characteristics (continued)

Typical values at Ty = +25°C, full temperature range is Ta miy = -40°C to T max = +110°C; TX Input Rate = 491.52MSPS
below 6GHz and 750MSPS above 6GHz, fpac = 11796.48MSPS below 6GHz and fppc = 9000MSPS above 6GHz; PLL clock
mode below 6GHz output frequency and External clock mode above 6GHz output frequency; interleave mode for 1st Nyquist,

non-interleave mix mode for 2nd Nyquist, nominal power supplies; 1 tone at -1 dBFS; DSA Attenuation =0dB, unless

otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
foac =6 GSPS, fyut = 5SMHz £+1MHz, B
-7dBFS each tone 48 dBe
foac =6 GSPS, fyut = 30MHz £1MHz, )
-7dBFS each tone 47 dBe
foac =6 GSPS, fout = 400MHz +2MHz, )
-7dBFS each tone 51 dBe
fout = 850MHz +10MHz, -7dBFS each 61 dBc
tone
fout = 1800MHz £10MHz, -7dBFS 62 dBc
each tone
fout = 2600MHz £10MHz, -7dBFS 64 dBc
each tone
fout = 3500MHz £10MHz, -7dBFS 63 dBc
each tone
fout = 4900MHz £10MHz, -7dBFS 64 dBc
each tone
IMD3 3rd Order Intermodulation distortion —
fout = BMHz £1MHz, -13dBFS each 72 dBc
tone
foac =6 GSPS, fyut = 30MHz £1MHz, R
~13dBFS each tone 4 dBe
foac =6 GSPS, fout = 400MHz +2MHz, R
-13dBFS each tone 72 dBe
fout = 850MHz +10MHz, -13dBFS 73 dBc
each tone
fout = 1800MHz £10MHz, -13dBFS 75 dBc
each tone
fout = 2600MHz £10MHz, -13dBFS 79 dBc
each tone
fout = 3500MHz £10MHz, -13dBFS 77 dBc
each tone
fout = 4900MHz £10MHz, -13dBFS 77 dBc
each tone
fout = 30 MHz, fpac = 6000 MSPS, 45 dBc
interleave mode, 20Gbps SerDes rate
fout = 400 MHz, fpac = 6000 MSPS, 48 dBc
interleave mode, 20Gbps SerDes rate
fout = 850 MHz, fpac = 11796.48 MSPS 62 dBc
. . oo | fout = 1800 MHz, fpac = 11796.48
SFDR Spur|9us Free Dynamic Range (within MSPS 56 dBc
Nyquist zone)
fout = 2600 MHz, fpac = 11796.48
MSPS 39 dBc
fout = 3500 MHz, fpac = 11796.48
MSPS 42 dBc
fout= 4900 MHz, fpac = 11796.48
MSPS 60 dBc
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5.5 Transmitter Electrical Characteristics (continued)

Typical values at Ty = +25°C, full temperature range is Ta miy = -40°C to T max = +110°C; TX Input Rate = 491.52MSPS
below 6GHz and 750MSPS above 6GHz, fpac = 11796.48MSPS below 6GHz and fppc = 9000MSPS above 6GHz; PLL clock
mode below 6GHz output frequency and External clock mode above 6GHz output frequency; interleave mode for 1st Nyquist,
non-interleave mix mode for 2nd Nyquist, nominal power supplies; 1 tone at -1 dBFS; DSA Attenuation =0dB, unless

otherwise noted.

PARAMETER TEST CONDITIONS TYP MAX| UNIT
foac = 5898.24MSPS, interleave mode -47 dBc
fpac = 8847.36 MSPS, interleave

fs/2 - four Interleaving Image mode -43 dBc
Eg(cj: 11796.48MSPS, interleave 43 dBe

foac =6 GSPS, foyt = 5 MHz -72 dBc

foac =6 GSPS, foyt = 30 MHz -75 dBc

foac =6 GSPS, fout = 100 MHz -73 dBc

fout = 400 MHz -46 dBc

four = 850 MHz -65 dBc

fout = 1800 MHz -68 dBc

HD2 2" Harmonic Distortion (within Nyquist | fout = 2600 MHz -47 dBc
zone) fout = 3500 MHz 59 dBc
fout= 4900 MHz -48 dBc

fout = 850 MHz, Agyt=-12dBFS -74 dBc

fout = 1800 MHz, Agyt=-12dBFS -67 dBc

fout = 2600 MHz, Agyt=-12dBFS -58 dBc

fout = 3500 MHz, Agy1=-12dBFS -69 dBc

fout= 4900 MHz, Agyt=-12dBFS -59 dBc

foac =6 GSPS, foy = 5 MHz 46 dBc

foac =6 GSPS, fout = 30 MHz -48 dBc

foac =6 GSPS, fyyt = 100 MHz -49 dBc

foac =6 GSPS, foyt = 400 MHz -49 dBc

fout = 850 MHz -56 dBc

fout = 1800 MHz -58 dBc

fout = 2600 MHz -60 dBc

fout = 3500 MHz -63 dBc

fout= 4900 MHz -66 dBc

HD3 3rd H;’:lrmonic Distortion (within Nyquist mﬁczjgoiffj’z;ogp_s5 -83 dBc

zone

VR Aoure 120BFS 79 ae

fout = 850 MHz, Agyt=-12dBFS -87 dBc

fout = 1800 MHz, Agyt=-12dBFS -84 dBc

fout = 2600 MHz, Agyt=-12dBFS -79 dBc

fout = 3500 MHz, Agyt=-12dBFS -84 dBc

fout= 4900 MHz, Aqyt=-12dBFS -88 dBc
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5.5 Transmitter Electrical Characteristics (continued)

Typical values at Ty = +25°C, full temperature range is Ta miy = -40°C to T max = +110°C; TX Input Rate = 491.52MSPS
below 6GHz and 750MSPS above 6GHz, fpac = 11796.48MSPS below 6GHz and fppc = 9000MSPS above 6GHz; PLL clock
mode below 6GHz output frequency and External clock mode above 6GHz output frequency; interleave mode for 1st Nyquist,

non-interleave mix mode for 2nd Nyquist, nominal power supplies; 1 tone at -1 dBFS; DSA Attenuation =0dB, unless

otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
foac =6 GSPS, fot = 5 MHz -58 dBc
foac =6 GSPS, fout = 30 MHz -60 dBc
fDAC =6 GSPS: fout =100 MHz -61 dBc
foac =6 GSPS, oy = 400 MHz 50 dBc
fout = 850 MHz -85 dBc
fout = 1800 MHz 90 dBc
fout = 2600 MHz 84 dBc
fout = 3500 MHz -86 dBc
fout= 4900 MHz 87 dBc

N . " foac =6 GSPS, fout =5 ]
HDn, n >= 4 Harm.onlc Distortion n >= 4 (within MHz, Aoyr=-12dBFS 92 dBc
Nyquist zone)
foac =6 GSPS, fout = 30 o .
MHz, AOUT='1 2dBFS
foac =6 GSPS, oy = 100 ]
MHz, Aoyr=-12dBFS 93 dBc
fDAC =6 GSPS, fout =400
MHz, Aoyr=-12dBFS -85 dBc
fout = 850 MHz, Agy7=-12dBFS -89 dBc
fout = 1800 MHz, Agyt=-12dBFS -92 dBc
fout = 2600 MHZ, AOUT='12dBFS -87 dBc
fout = 3500 MHz, Agyt=-12dBFS 88 dBc
fout= 4900 MHz, Agyt=-12dBFS -89 dBc
fDAC =6 GSPS: fout =400 MHz 87 dBc
fout = 850 MHz, fpac = 11796.48 MSPS 84 dBc
:‘\7'%;81 800 MHz, fpac = 11796.48 78 dBe
SFDR +/- 250 Spurious Free Dynamic Range within | = 2600 MHz, fpac = 11796.48
MHz +/- 250 MHz MSPS DA 80 dBc
fout = 3500 MHz, fpac = 11796.48
MSPS 81 dBc
fout= 4900 MHz, fpac = 11796.48
MSPS 74 dBc
fDAC = 589824MSPS, fOUT:fDAC/
4-50MHz -95 dBFS
i fDAC = 884736MSPS, fOUTszAC/
fs/4 Fixed Spur it 88 4BFS
fDAC = 1179648MSPS, fOUTszAC/ R
4-50MHz 76 dBFS
fDAC = 589824MSPS, fOUT=fDAC/ )
2-50MHz 52 dBFS
i fDAC = 884736MSPS, fOUT=fDAC/
fs/2 Fixed Spur A 45 4BFS
foac = 11796.48 MSPS, fout=fpac/ i
2-50MHz 49 dBFS
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5.5 Transmitter Electrical Characteristics (continued)

Typical values at Ty = +25°C, full temperature range is Ta miy = -40°C to T max = +110°C; TX Input Rate = 491.52MSPS
below 6GHz and 750MSPS above 6GHz, fpac = 11796.48MSPS below 6GHz and fppc = 9000MSPS above 6GHz; PLL clock
mode below 6GHz output frequency and External clock mode above 6GHz output frequency; interleave mode for 1st Nyquist,
non-interleave mix mode for 2nd Nyquist, nominal power supplies; 1 tone at -1 dBFS; DSA Attenuation =0dB, unless

otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP  MAX| UNIT
2nd Nyquist, fpac = 5898.24MSPS, )
fOUT=3*fDAC/4'50MHZ 82 dBFS

. . 2nd Nyquist, fpac = 8847.36MSPS, R

3*fsl4 Fixed Spur four=3*oac/4-50MHz 75 dBFS
2nd Nyaquist, fpac = 11796.48MSPS, )
fOUT=3*fDAC/4‘5OMHZ 49 dBFS
Atten=0dB, fpac = 11796.48MSPS,

Pout=-13dBFS =70 dBe
Atten=20dB, fpac = 11796.48MSPS, 66 dBe
ACPR, ACPR - 1 carrier, LTE 20MHz E-TM1.1 | Pout=-13dBFS
xearr carrier fot = 0.85 GHz Atten=28dB, fpac = 11796.48MSPS, o2 dBc
Pout=-13dBFS
Atten=39dB, fpac = 11796.48MSPS,
Pout=-13dBFS -51 dBe
Atten=0dB, foac = 11796.48MSPS,
Pout=-13dBFS -1 dBe
Atten=20dB, fpac = 11796.48MSPS, 66 dBo
ACER ACPR - 1 carrier, LTE 20MHz E-TM1.1 | Pout=-13dBFS
1xcarr carrier fo,t = 1.8425 GHz Atten=28dB, fpac = 11796.48MSPS, 61 4B
Pout=-13dBFS - ¢
Atten=39dB, fpac = 11796.48MSPS,
Pout=-13dBFS -50 dBe
Atten=0dB, fpac = 11796.48MSPS,
Pout=-13dBFS 72 dBe
Atten=20dB, fpac = 11796.48MSPS, 66 dBe
ACPR ACPR - 1 carrier, LTE 20MHz E-TM1.1 | Pout=-13dBFS
carr carrier fot = 2.6 GHz Atten=28dB, fpac = 11796.48MSPS, 60 dBc
Pout=-13dBFS
Atten=39dB, fpac = 11796.48MSPS,
Pout=-13dBFS 49 dBe
Atten=0dB, foac = 11796.48MSPS,
Pout=-13dBFS -1 dBe
Atten=20dB, fpac = 11796.48MSPS, 65 dBo
ACER ACPR - 1 carrier, LTE 20MHz E-TM1.1 | Pout=-13dBFS
xearr carrier foy; = 3.5 GHz Atten=28dB, fpoac = 11796.48MSPS, 58 dBc
Pout=-13dBFS
Atten=39dB, fpac = 11796.48MSPS, ]
Pout=-13dBFS 47 dBe
Atten=0dB, fpac = 11796.48MSPS, ]
Pout=-13dBFS 69 dBe
Atten=20dB, fpac = 11796.48MSPS, o4 dBe
ACPR ACPR - 1 carrier, LTE 20MHz E-TM1.1 | Pout=-13dBFS
carr carrier fout = 4.9 GHz Atten=28dB, fpac = 11796.48MSPS, 58 dBc
Pout=-13dBFS
Atten=39dB, fpac = 11796.48MSPS,
Pout=-13dBFS 47 dBe
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5.5 Transmitter Electrical Characteristics (continued)

Typical values at Ty = +25°C, full temperature range is Ta miy = -40°C to T max = +110°C; TX Input Rate = 491.52MSPS
below 6GHz and 750MSPS above 6GHz, fpac = 11796.48MSPS below 6GHz and fppc = 9000MSPS above 6GHz; PLL clock
mode below 6GHz output frequency and External clock mode above 6GHz output frequency; interleave mode for 1st Nyquist,

non-interleave mix mode for 2nd Nyquist, nominal power supplies; 1 tone at -1 dBFS; DSA Attenuation =0dB, unless
otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP  MAX| UNIT
Atten=0dB, fopc = 11796.48MSPS,
Pout=-13dBFS 65 dBe
Atten=20dB, fpac = 11796.48MSPS,
_ -59 dBc
ACPR ACPR - 1 carrier, NR 100MHz E- Pout=-13dBFS
Ixearr TM1.1 carrier fot = 2.6 GHz Atten=28dB, foac = 11796.48MSPS, 53 dB
Pout=-13dBFS } ¢
Atten=39dB, fpac = 11796.48MSPS, i
Pout=-13dBFS 41 dBe
Atten=0dB, fopc = 11796.48MSPS,
Pout=-13dBFS 63 dBe
Atten=20dB, fpac = 11796.48MSPS, 56 dBc
e ACPR - 1 carrier, NR 100MHz E- Pout=-13dBFS
Ixeart TM1.1 carrier fo = 3.5 GHz Atten=28dB, fpac = 11796.48MSPS, 49 4B
Pout=-13dBFS - c
Atten=39dB, fpac = 11796.48MSPS,
Pout=-13dBFS -38 dBe
Atten=0dB, fopc = 11796.48MSPS,
Pout=-13dBFS 63 dBe
Atten=20dB, fpac = 11796.48MSPS,
_ -56 dBc
ACPR ACPR - 1 carrier, NR 100MHz E- Pout=-13dBFS
Ixearr TM1.1 carrier fo,t = 4.9 GHz Atten=28dB, foac = 11796.48MSPS, 51 dB
Pout=-13dBFS } ¢
Atten=39dB, fpac = 11796.48MSPS, i
Pout=-13dBFS 41 dBe
Fout =0.85 GHZ, fDAC = 0.16 %
11796.48MSPS, Pou7=-13dBFs :
Fout =1.8425 GHz, foac = 0.21 %
EVM Error Vector Magnitude, 1x 20MHz E- 11796.48MSPS, Poyr=-13dBFs
TM3.1/3.1a, no ref. clock noise Fout =2.6 GHz, fpac = 11796.48MSPS, 0.24 Y
Pout=-13dBFs : °
Fout =3.5 GHz, Pour=-13dBFs 0.27 %
Fout =4.9 GHz, Pou7=-13dBFs 0.38 %
Atten=0dB, fopc = 6000MSPS, 148 dBFS/
20Gbps SerDes rate, Pout=-12dBFs Hz
Atten=20dB, foac = 6000MSPS, 143 dBFS/
NSD Noise Spectral Density 20MHz offset | 20Gbps SerDes rate, Pout=-12dBFs Hz
dBFS four =5 MHz Atten=28dB, foac =6000MSPS, 139 dBFS/
20Gbps SerDes rate, Pout=-12dBFs Hz
Atten=39dB, foac = 6000MSPS, e dBFS/
20Gbps SerDes rate, Pout=-12dBFs Hz
Atten=0dB, fpac = 6000MSPS, 154 dBFS/
20Gbps SerDes rate, Pout=-12dBFs Hz
Atten=20dB, fpac = 6000MSPS, 146 dBFS/
NSD Noise Spectral Density 20MHz offset | 20Gbps SerDes rate, Pout=-12dBFs Hz
dBFS four = 30 MHz Atten=28dB, foac =6000MSPS, 142 dBFS/
20Gbps SerDes rate, Pout=-12dBFs Hz
Atten=39dB, fpac = 6000MSPS, 132 dBFS/
20Gbps SerDes rate, Pout=-12dBFs Hz
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5.5 Transmitter Electrical Characteristics (continued)

Typical values at Ty = +25°C, full temperature range is Ta miy = -40°C to T max = +110°C; TX Input Rate = 491.52MSPS
below 6GHz and 750MSPS above 6GHz, fpac = 11796.48MSPS below 6GHz and fppc = 9000MSPS above 6GHz; PLL clock
mode below 6GHz output frequency and External clock mode above 6GHz output frequency; interleave mode for 1st Nyquist,
non-interleave mix mode for 2nd Nyquist, nominal power supplies; 1 tone at -1 dBFS; DSA Attenuation =0dB, unless
otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Atten=0dB, fpac = 6000MSPS, 158 dBFS/
20Gbps SerDes rate, Pout=-12dBFs Hz
Atten=20dB, fppc = 6000MSPS, 150 dBFS/
NSDusrs Noise Spectral Density 20MHz offset | 20Gbps SerDes rate, Pout=-12dBFs Hz
four = 100 MHz Atten=28dB, fopc =6000MSPS, 145 dBFS/
20Gbps SerDes rate, Pout=-12dBFs Hz
Atten=39dB, fpac = 6000MSPS, 136 dBFS/
20Gbps SerDes rate, Pout=-12dBFs Hz
Atten=0dB, fpac = 6000MSPS, 160 dBFS/
20Gbps SerDes rate, Pout=-12dBFs Hz
Atten=20dB, fpac = 6000MSPS, 153 dBFS/
NSD Noise Spectral Density 20MHz offset | 20Gbps SerDes rate, Pout=-12dBFs Hz
dBFS fout = 400 MHz Atten=28dB, foac =6000MSPS, 150 dBFS/
20Gbps SerDes rate, Pout=-12dBFs Hz
Atten=39dB, foac = 6000MSPS, 139 dBFS/
20Gbps SerDes rate, Pout=-12dBFs Hz
Atten=0dB, foac = 5898.24MSPS, 1588 dBFS/
Pout=-13dBFs ’ Hz
Atten=20dB, fpac = 5898.24MSPS, 1527 dBFS/
NSDusrs Noise Spectral Density 20MHz offset | Pout=-13dBFs ' Hz
four = 0.85 GHz Atten=28dB, fpoac = 5898.24MSPS, 1487 dBFS/
Pout=-13dBFs ' Hz
Atten=39dB, fpac = 5898.24MSPS, 137.9 dBFS/
Pout=-13dBFs ' Hz
Atten=0dB, fpac = 5898.24MSPS, A57.9 dBFS/
Pout=-13dBFs ' Hz
Atten=20dB, fpac = 5898.24MSPS, 151.3 dBFS/
NSD Noise Spectral Density 20MHz offset | Pout=-13dBFs ' Hz
dBFS four = 1.8 GHz Atten=28dB, foac = 5898.24MSPS, 1456 dBFS/
Pout=-13dBFs ' Hz
Atten=39dB, foac = 5898.24MSPS, 1348 dBFS/
Pout=-13dBFs ’ Hz
Atten=0dB, foac = 8847.36MSPS, 1583 dBFS/
Pout=-13dBFs ’ Hz
Atten=20dB, fpac = 8847.36MSPS, 1516 dBFS/
NSD Noise Spectral Density 20MHz offset | Pout=-13dBFs ' Hz
dBFS four = 2.6 GHz Atten=28dB, foac = 8847.36MSPS, 1449 dBFS/
Pout=-13dBFs ' Hz
Atten=39dB, fpac = 8847.36MSPS, 134.0 dBFS/
Pout=-13dBFs ' Hz
Atten=0dB, fpac = 11796.48MSPS, 158.2 dBFS/
Pout=-13dBFs ' Hz
Atten=20dB, fpac = 11796.48MSPS, 150.9 dBFS/
NSD Noise Spectral Density 20MHz offset | Pout=-13dBFs ' Hz
dBFS Fout =3.5 GHz Atten=28dB, foac = 11796.48MSPS, 1444 dBFS/
Pout=-13dBFs ' Hz
Atten=39dB, fpac = 11796.48MSPS, 1334 dBFS/
Pout=-13dBFs ’ Hz
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5.5 Transmitter Electrical Characteristics (continued)

Typical values at Ty = +25°C, full temperature range is Ta miy = -40°C to T max = +110°C; TX Input Rate = 491.52MSPS
below 6GHz and 750MSPS above 6GHz, fpac = 11796.48MSPS below 6GHz and fppc = 9000MSPS above 6GHz; PLL clock
mode below 6GHz output frequency and External clock mode above 6GHz output frequency; interleave mode for 1st Nyquist,
non-interleave mix mode for 2nd Nyquist, nominal power supplies; 1 tone at -1 dBFS; DSA Attenuation =0dB, unless

otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Atten=0dB, fpac = 11796.48MSPS, 1546 dBFS/

Pout=-13dBFs : Hz
Atten=20dB, fpac = 11796.48MSPS, dBFS/

_ -147.0
Noise Spectral Density 20MHz offset | Pout=-13dBFs Hz
NSDagrs Fou =4.9 GH

out =4- z Atten=28dB, fpac = 11796.48MSPS, 1407 dBFS/

Pout=-13dBFs ' Hz
Atten=39dB, fpac = 11796.48MSPS, 1299 dBFS/

Pout=-13dBFs ' Hz

S22 Output Return Loss, +/- fc * 10% with matching -12 dB
fout = 10 MHz, fpac =6000MSPS,
straight mode(®) -96 dB
fout = 30 MHz, fpac = 6000MSPS,
straight mode(®) 97 dB
fout = 100 MHz, fpac = 6000MSPS, )
straight mode(®) 102 dB
fout = 400 MHz, fpac = 6000MSPS, -85 dB
straight mode®

Near Channel: — _
Isolation 1TXOUT to 2TXOUT or 3TXOUTto | fout 900 MHz, fonc = 8847 36MSPS, -80 dB
4TXOUTM straight mode
fout =1850 MHz, fDAC = 77 dB
8847.36MSPS, straight mode
fout = 2600 MHz, fDAC = 64 dB
8847.36MSPS, straight mode
fout = 3500 MHz, fDAC = 61 dB
8847.36MSPS, straight mode
fout= 4900 MHz, fpac = -60 dB
8847.36MSPS, straight mode
fout = 10 MHz, fpac =6000MSPS, )
straight mode(®) 104 dB
fout = 30 MHz, fpac = 6000MSPS, )
straight mode(®) 100 dB
fout = 100 MHz, fpac = 6000MSPS, )
straight mode(®) 105 dB
fout = 400 MH, fpac = 6000MSPS, )
straight mode(® 97 dB
. Far Channel: fout = 900 MHz, fpac = 8847.36MSPS, )

Isolation 1/2TXOUT to 3/4TXOUT straight mode 90 dB
fout = 1850 MHz, fDAC = 91 dB
8847.36MSPS, straight mode
fout = 2600 MHz, fDAC = 93 dB
8847.36MSPS, straight mode
fout = 3500 MHz, fpac = 94 dB
8847.36MSPS, straight mode
fout= 4900 MHz, fpac = )
8847.36MSPS, straight mode 83.2 dB
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5.5 Transmitter Electrical Characteristics (continued)

Typical values at Ty = +25°C, full temperature range is Ta miy = -40°C to T max = +110°C; TX Input Rate = 491.52MSPS
below 6GHz and 750MSPS above 6GHz, fpac = 11796.48MSPS below 6GHz and fppc = 9000MSPS above 6GHz; PLL clock
mode below 6GHz output frequency and External clock mode above 6GHz output frequency; interleave mode for 1st Nyquist,
non-interleave mix mode for 2nd Nyquist, nominal power supplies; 1 tone at -1 dBFS; DSA Attenuation =0dB, unless
otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
fout = 3.7GHz, forrser = 100Hz -97 dBc/Hz
fout = 3.7GHz, forrseT = 1kHz -106 dBc/Hz

PNTyADD Additive Phase Noise External Clock  |fout = 3.7GHz, forrser = 10kHz -117 dBc/Hz
Mode ) fout = 3.7GHz, forrset = 100kHz 128 dBc/Hz

fout = 3.7GHz, foprser = TMHz -138 dBc/Hz

fout = 3.7GHz, foppseT = 10MHz -144 dBc/Hz

(1)  Measured with differential 100 ohm across TxP/M. The DC bias to 1.8V to each TxP/M at each pin remains and is not removed. Other
external components on the TX paths are disconnected.

(2) After DSA calibration procedure

(3) measured with 1uH DC feed inductor

(4) measured with 0.39uH DC feed inductor

(5) Input clock phase noise subtracted.
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5.6 RF ADC Electrical Characteristics

Typical values at Tp = +25°C, full temperature range is Ta min = -40°C to T max = +110°C; RX Output Rate = 491.52MSPS

below 6GHz input frequency and 1500MSPS above 6GHz input frequency, fapc = 2949.12MSPS below 6GHz and fapc =
3000MSPS above 6GHz; PLL clock mode with frer = 491.52MHz below 6GHz input frequency and External clock mode with
foLk = 11796.48MHz above 6GHz input frequency; nominal power supplies; DSA Setting =3dB; SerDes rate =24.33Gbps;
unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
ADCRggs ADC resolution 14 bits
FRrFin RF input frequency range 5 7400 MHz
fin =5 MHz, DSA=0dB, fapc =
1500MSPS, fyco = 17MHz, Decimate -0.4 dBm
by 48
fin = 30 MHz, DSA=0dB, fopc =
1500MSPS, fyco = 30MHz, Decimate -2.2 dBm
by 24
i ) . fin = 410 MHz, DSA=0dB, fapc =
Prs. cwmin Mln I;u)ll scale input power, at device 3OOQMSPS, fnco = 400MHz, 25 dBm
pins Decimate by 12
fin = 830 MHz, DSA=0dB -2.9 dBm
fin = 1760 MHz, DSA=0dB -2.8 dBm
fin = 2610 MHz, DSA=0dB -1.8 dBm
fin = 3610 MHz, DSA=0dB -0.4 dBm
fin = 4910 MHz, DSA=0dB 0.1 dBm
2w, Decimto by 24 78 cBm
fin = 410 MHz, fapc = 3000MSPS, 176 dBm
Pes o :\/IAX Full scale input power - reliability fnco = 400MHz, Decimate by 24
— imited, at device pins fin = 830 MHz 16.7 dBm
fin = 1760 MHz 17.0 dBm
fin = 2610 MHz 18 dBm
fin = 3610 MHz 18.5 dBm
fin = 4910 MHz 19.3 dBm
R1erM Input reference impedance 100.0 Q
ATTrange DSA Attenuation range 25.0 dB
DSA Attenuation step 0.5 dB
DSA Attenuation step accuracy E:Ltggf;l\t/tl(sz),-ca;fet‘(tetﬁgli)t’)ration 0.1 dB
ATTstep DSA Gain Steps Phase accuracy F,,=3610MHz, after calibration 0.9 deg
any 8dB range
anfSﬁgi?ai;eeps Phase accuracy F.,=4910MHz, after calibration 1.8 deg
Measured Over 80MHz BW 0.2 dB
Gfjat Gain flatness Measured Over 200MHz BW 0.5 dB
Measured Over 400MHz BW 1.1 dB
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5.6 RF ADC Electrical Characteristics (continued)

Typical values at Ty = +25°C, full temperature range is Ta miy = -40°C to T max = +110°C; RX Output Rate = 491.52MSPS
below 6GHz input frequency and 1500MSPS above 6GHz input frequency, fapc = 2949.12MSPS below 6GHz and fapc =
3000MSPS above 6GHz; PLL clock mode with frer = 491.52MHz below 6GHz input frequency and External clock mode with
fouk = 11796.48MHz above 6GHz input frequency; nominal power supplies; DSA Setting =3dB; SerDes rate =24.33Gbps;
unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
fIN =5 MHZ, DSA = 3dB, fADC =
1500MSPS, fyco = 17MHz, Decimate -147 1 dBFS/Hz
by 48
fIN =30 MHZ, DSA = 3dB, fADC =
1500MSPS, fyco = 30MHz, Decimate -150.7 dBFS/Hz
by 24
f|N =410 MHz, DSA = 3dB, fADC =
3000MSPS, fnco = 400MHz, -155.4 dBFS/Hz
Decimate by 24
fin = 830 MHz, DSA = 3dB -156.2 dBFS/Hz
fin = 1760 MHz, DSA = 3dB -156.0 dBFS/Hz
fin=2610 MHz, DSA = 3dB -155.4 dBFS/Hz
fin = 3610 MHz, DSA = 3dB -155.1 dBFS/Hz
NSD Noise Density () fin =4910 MHz, DSA = 3dB -155.1 dBFS/Hz
(small signal = -30dBFS) fin =5 MHz, fapc = 1500MSPS, fyco
= 17MHz, Decimate by 48, -147.8 dBFS/Hz
3<=Atten<=22
fIN =30 MHZ, fADC = 1500MSPS, fNCO
= 30MHz, Decimate by 24, -151.5 dBFS/Hz
3<=Atten<=22
fin = 410 MHz, 3<=Atten<=22, faopc =
3000MSPS, fnco = 400MHz, -156.6 dBFS/Hz
Decimate by 24
fin = 830 MHz, 3<=Atten<=22 -156.0 dBFS/Hz
fin = 1760 MHz, 3<=Atten<=25 -155.8 dBFS/Hz
fin = 2610 MHz, 3<=Atten<=25 -165.7 dBFS/Hz
fin = 3610 MHz, 3<=Atten<=25 -155.4 dBFS/Hz
fin = 4910 MHz, 3<=Atten<=25 -155.8 dBFS/Hz
fIN =5 MHZ, fADC = 1500MSPS, fNCO
= 17MHz, Decimate by 48 29.4 db
fIN =30 MHZ, fADC = 15OOMSPS, fNCO
= 30MHz, Decimate by 24 24.5 dB
f|N =410 MHz, fADC = 3000MSPS, 19.3 dB
NF... Noise Figure min fnco = 400MHz, Decimate by 24 :
min DSA Atten=0 - 3dB fiy = 830 MHz 19.1 dB
fin= 1760 MHz 19.0 dB
fin=2610 MHz 20.9 dB
fin=3610 MHz 22.8 dB
fin =4910 MHz 22.4 dB
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5.6 RF ADC Electrical Characteristics (continued)

Typical values at Ty = +25°C, full temperature range is Ta miy = -40°C to T max = +110°C; RX Output Rate = 491.52MSPS

below 6GHz input frequency and 1500MSPS above 6GHz input frequency, fapc = 2949.12MSPS below 6GHz and fapc =
3000MSPS above 6GHz; PLL clock mode with frer = 491.52MHz below 6GHz input frequency and External clock mode with
fouk = 11796.48MHz above 6GHz input frequency; nominal power supplies; DSA Setting =3dB; SerDes rate =24.33Gbps;
unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
i, Dosate by 48 206 o
fin = 30 MHz, fADC = 1500MSPS, fnco 25 1 4B
= 30MHz, Decimate by 24
fin =410 MHz, fapc = 3000MSPS, 20 1 dB
NE Noise Figure fnco = 400MHz, Decimate by 24
DSA Atten=4dB fin = 830 MHz 20.0 dB
fin = 1760 MHz 20.6 dB
fin = 2610 MHz 21.9 dB
fin = 3610 MHz 235 dB
fin = 4910 MHz 223 dB
i, Dosate by 48 49 o
D owti, Decimsto by 24 402 e
fin =410 MHz, fapc = 3000MSPS, 35.0 dB
NF o Noise Figuie fnco = 400MHz, Decimate by 24
DSA Atten=20dB fiy = 830 MHz 34.7 dB
fin = 1760 MHz 35.2 dB
fin = 2610 MHz 36.0 dB
fin = 3610 MHz 37.3 dB
fin = 4910 MHz 37.6 dB
fin = 400MHz and 405MHz, fapc =
3000MSPS, fyco = 400MHz, -75 dBc
3 order intermodulation 2 tones at at Decimate by 24
IMD3 fin £ 10MHz fin = 840 MHz -82 dBc
-7dBFS each tone fry = 1770 MHzZ 84 dBe
fin = 2610 MHz -74 dBc
fiy = 3610 MHz =77 dBc
fin = 4920 MHz -76 dBc
no | e
D owti, Decmato by 24 100 dBFs
N
dBFS fin = 830 MHz 88 dBFS
fiy = 1760 MHz 81 dBFS
fin = 2610 MHz 88 dBFS
fiy = 3610 MHz 84 dBFS
fiy = 4910 MHz 79 dBFS
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5.6 RF ADC Electrical Characteristics (continued)

Typical values at Ty = +25°C, full temperature range is Ta miy = -40°C to T max = +110°C; RX Output Rate = 491.52MSPS
below 6GHz input frequency and 1500MSPS above 6GHz input frequency, fapc = 2949.12MSPS below 6GHz and fapc =
3000MSPS above 6GHz; PLL clock mode with frer = 491.52MHz below 6GHz input frequency and External clock mode with
fouk = 11796.48MHz above 6GHz input frequency; nominal power supplies; DSA Setting =3dB; SerDes rate =24.33Gbps;
unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
bz, Donate by s 54 aBFS
Bypass Mocs (Tl only test mode) = aBFs
fin = 410 MHz, fapc = 3000MSPS, 90 dBFS
HD2 2nd_Harmonic Distortion Bypass Mode (Tl only test mode)

A = -3 dBFS?) fix = 830 MHz -86 dBFS
fi = 1760 MHz -90 dBFS
fin = 2610 MHz -88 dBFS
fin = 3610 MHz -87 dBFS
fin = 4910 MHz -84 dBFS
bz, Donate by s 78 aBFS
Bypass Mocs (Tl only test mode) % aBFs
fin =410 MHz, fapc = 3000MSPS, 94 dBFS

HD3 3rd Harmonic Distortion Bypass Mode (Tl only test mode)

AN = -3 dBFS fiy = 830 MHz -80 dBFS
fi = 1760 MHz -85 dBFS
fin = 2610 MHz -86 dBFS
fin = 3610 MHz -78 dBFS
fin = 4910 MHz 75 dBFS
bz, Donate by s o4 aBFS
oz, Decmate by 24 o4 aBFs
fin =410 MHz, fapc = 3000MSPS, 94 dBFS

HDN, n>3 SFD_R excl. HD2 and HD3 fnco = 400MHz, Decimate by 24

A = -3 dBFS fiy = 830 MHz -88 dBFS
fi = 1760 MHz -81 dBFS
fin = 2610 MHz -88 dBFS
fin = 3610 MHz -84 dBFS
fin = 4910 MHz 82 dBFS
fin =410 MHz, fapc = 3000MSPS, 95 dBFS

SEDR Spurious Free Dynamic Range fnco = 400MHz, Decimate by 24

A =-13 dBFS fiy = 830 MHz 89 dBFS
fi = 1760 MHz 89 dBFS
fin = 2610 MHz 95 dBFS
fin = 3610 MHz 87 dBFS
fin = 4910 MHz 90 dBFS
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5.6 RF ADC Electrical Characteristics (continued)

Typical values at Ty = +25°C, full temperature range is Ta miy = -40°C to T max = +110°C; RX Output Rate = 491.52MSPS
below 6GHz input frequency and 1500MSPS above 6GHz input frequency, fapc = 2949.12MSPS below 6GHz and fapc =
3000MSPS above 6GHz; PLL clock mode with frer = 491.52MHz below 6GHz input frequency and External clock mode with
fouk = 11796.48MHz above 6GHz input frequency; nominal power supplies; DSA Setting =3dB; SerDes rate =24.33Gbps;
unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
fIN =5 MHZ, fADC = 1500MSPS, fNCO _
= 17MHz, Decimate by 48 104 dBFS
fIN =30 MHZ, fADC = 15OOMSPS, _
Bypass Mode (Tl only test mode) 91 dBFS
f|N =410 MHz, fADC = 3000MSPS, -104 dBFS
HD2 2nd Harmonic Distortion(® Bypass Mode (Tl only test mode)

A =-13 dBFS fin = 830 MHz, with board trim 79 dBFS
fin = 1760 MHz, with board trim -102 dBFS
fin = 2610 MHz, with board trim -100 dBFS
fiy = 3610 MHz, with board trim -101 dBFS
fin = 4910 MHz, with board trim -99 dBFS
fIN =5 MHZ, fADC = 1500MSPS, fNCO _
= 17MHz, Decimate by 48 103 dBFS
fIN =30 MHZ, fADC = 15OOMSPS, _

Bypass Mode (Tl only test mode) 84 dBFS
f|N =381 MHz, fADC = 3000MSPS, 91 dBFS
3rd Harmonic Distortion Bypass Mode (Tl only test mode)
HD3 _

A =-13 dBFS fin = 830 MHz 95 dBFS
fiy = 1760 MHz -95 dBFS
fin = 2610 MHz -98 dBFS
fin = 3610 MHz -97 dBFS
fin = 4910 MHz -94 dBFS
fIN =5 MHZ, fADC = 1500MSPS, fNCO _
= 17MHz, Decimate by 48 104 dBFS
fIN =30 MHZ, fADC = 15OOMSPS, fNCO _
= 30MHz, Decimate by 24 105 dBFS
f|N =410 MHz, fADC = 3000MSPS, 95 dBFS

SFDR excl. HD2 and HD3 fnco = 400MHz, Decimate by 24

HDn, n>3 _

AN =-13 dBFS fin = 830 MHz -89 dBFS
fiy = 1760 MHz -89 dBFS
fin = 2610 MHz -95 dBFS
fin = 3610 MHz -90 dBFS
fin = 4910 MHz -90 dBFS
fIN =5 MHZ, fADC = 1500MSPS, fNCO .98 dB
= 17MHz, Decimate by 48
fIN =30 MHZ, fADC = 15OOMSPS, fNCO .98 dB
= 30MHz, Decimate by 24

Near Channel:
fin = 400 MHz -88 dB

wrs |12 * °
H = z -
Isolation 1FBIN to 1RXIN N

2FBIN to 3RXIN fin = 1760 MHz 71 dB
fin= 2610 MHz -74 dB
fin = 3610 MHz =77 dB
fin=4910 MHz -65 dB
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5.6 RF ADC Electrical Characteristics (continued)

Typical values at Ty = +25°C, full temperature range is Ta miy = -40°C to T max = +110°C; RX Output Rate = 491.52MSPS
below 6GHz input frequency and 1500MSPS above 6GHz input frequency, fapc = 2949.12MSPS below 6GHz and fapc =
3000MSPS above 6GHz; PLL clock mode with frer = 491.52MHz below 6GHz input frequency and External clock mode with
fouk = 11796.48MHz above 6GHz input frequency; nominal power supplies; DSA Setting =3dB; SerDes rate =24.33Gbps;
unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
fIN =5 MHZ, fADC = 1500MSPS, fNCO 92 dB
= 17MHz, Decimate by 48
fIN =30 MHZ, fADC = 15OOMSPS, fNCO .93 dB
= 30MHz, Decimate by 24
Near Channel: fin = 400 MHz -92 dB
TX-FB Isolation 1TXOUT to 1FBIN fin = 830 MHz -84 dB
3TXOUT to 2FBIN
fin= 1760 MHz -88 dB
fin=2610 MHz -86 dB
fin=3610 MHz -82 dB
fin=4910 MHz -81 dB
fIN =5 MHZ, fADC = 1500MSPS, fNCO -105 dB
= 17MHz, Decimate by 48
fIN =30 MHZ, fADC = 15OOMSPS, fNCO -101 dB
= 30MHz, Decimate by 24
Far Channel: fin = 400 MHz -99 dB
TX-RX Isolation 1TXOUT to 1RXIN fin = 830 MHz -86 dB
3TXOUT to 2RXIN
fin= 1760 MHz -87 dB
fin=2610 MHz -84 dB
fin=3610 MHz -82 dB
fin=4910 MHz -82 dB

(1)  The input fullscale at minimum attenuation can be reduce by adding a digital gain range to the DSA, extending the useful range of the
DSA. The noise figure remains constant over the digital gain range.

(2) After HD2 trim on specific printed circuit board.

(3) From DSA = 3dB down to 0dB, NSD increases 1dB per DSA dB

(4) NF increase 1dB per DSA 1dB above DSA = 3dB
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5.7 PLL/VCOI/Clock Electrical Characteristics

Typical values at TA = +25°C, full temperature range is Ta min = -40°C to T max = +110°C; Reference clock input frequency

491.52MHz (unless otherwise noted), fpac = fuco, fouT = foac/4, normalized to fyco.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
VCO1 min frequency 7.2 GHz
fucon
VCO1 max frequency 7.68 GHz
VCO2 min frequency 8.848 GHz
fucoz
VCO2 max frequency 9.216 GHz
VCO3 min frequency 9.8304 GHz
fvcos
VCO3 max frequency 10.24 GHz
fcos VCO4 min frequency 11.7965 GHz
VCO4 max frequency 12.288 GHz
DIVpac DAC sample rate divider 1,20r3
DIVesanc ADC sample rate divider from DAC 1,2, 3,
sample rate 4,60r8
DIVrxabpc ADC sample rate divider 1,23
4,60r8
600kHz -113 dBc/Hz
800kHz -116 dBc/Hz
Closed Loop Phase Noise Fp| = 1MHz -119 dBc/Hz
11.79848 GHz Fregr=491.52MHz 1.8MHz -125 dBc/Hz
5MHz -133 dBc/Hz
50MHz - 141 dBc/Hz
600kHz -114 dBc/Hz
800kHz -118 dBc/Hz
Closed Loop Phase Noise TMHz - 120 dBc/Hz
Fp.=8.84736 GHz Frgr=491.52MHz 1.8MHz 127 dBc/Hz
5MHz -135 dBc/Hz
50MHz - 142 dBc/Hz
PNveo 600kHz - 113 dBc/Hz
800kHz - 116 dBc/Hz
Closed Loop Phase Noise Fp = 9.8403 | TMHz - 119 dBc/Hz
GHz Frer=491.52MHz 1.8MHz -125 dBc/Hz
5MHz -134 dBc/Hz
50MHz - 140 dBc/Hz
600kHz - 116 dBc/Hz
800kHz -119 dBc/Hz
Closed Loop Phase Noise Fp | = 1MHz -122 dBc/Hz
7.86432GHz Frgr=491.52MHz 1.8MHz —127 dBc/Hz
5MHz -136 dBc/Hz
50MHz -143 dBc/Hz
fpL=11.79848 GHz, [1KHz, 100MHz] -43.4 dBc/Hz
Frms Clock PLL integrated phase error(") fp . =8.8536 GHz, [1KHz, 100MHZz] -47.6 dBc/Hz
fp11=9.8304 GHz, [1KHz, 100MHZz] -46.2 dBc/Hz
frED PFD frequency 100 500 MHz
PNpi|_flat Normalized PLL flat Noise fyco = 11796.48MHz -226.5 dBc/Hz
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5.7 PLL/VCOIClock Electrical Characteristics (continued)

Typical values at TA = +25°C, full temperature range is Ta miy = -40°C to T max = +110°C; Reference clock input frequency
491.52MHz (unless otherwise noted), fpac = fvco, fout = fpac/4, normalized to fyco.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
FRrer Input Clock frequency 0.1 12 GHz
Vss Input Clock level 0.6 1.8| Vppdiff
AC
Coupling Coupling
Only
Parallel resistance 100 Q
REFCLK input impedance@ :
Parallel capacitance 0.5 pF

(1)  Single Sideband, not including the reference clock contribution
(2) Refer to S11 data available from Tl for impedance vs frequency
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5.8 Digital Electrical Characteristics

Typical values at TA = +25°C, full temperature range is Ta min = -40°C to T max = +110°C (unless otherwise noted)

PARAMETER TEST CONDITIONS ‘ MIN TYP MAX‘ UNIT
CML SerDes Inputs [8:1]SRX+/-
VsRDIFF SerDes Receiver Input Amplitude differential 100 1200 mVpp
Vsrcom SerDes Input Common Mode 400 mV
Zerait ?:rrlraiisa tlir(;trt]a(qr;al Differential 100 o
Full rate mode 19 29.5 Gbps
Fserdes SerDes Bit Rate Half rate mode 9.5 16.25 Gbps
Quarter rate mode 4.75 8.125 Gbps
Insertion Loss Tolerance(? Serdes supply = 1.8V 25 dB
TJ Total Jitter Tolerance 0.42 ul
CML SerDes Outputs [8:1]STX+/-
VsTDIFF SerDes Transmitter Output Amplitude | differential 500 1000, mVpp
Vstcom SerDes Output Common Mode 0.4 0.45 0.55 \%
ZsT14iff SerDes Output Impedance 100 Q
TRF Qutput rise and fall time 20-80% 8 ps
TEQS Equalization range 7 dB
TTJ Output total jitter 0.21 ul
CMOS 1/0: GPIO{B/C/D/E}x, SPICLK, SPISDIO, SPISDO, SPISEN, RESETZ, BISTBO, BISTB1
Vi High-Level Input Voltage O v
Vi Low-Level Input Voltage Oé’;\é?j?g \%
Iy High-Level Input Current - 250 250 HA
I Low-Level Input Current - 250 250 WA
CL CMOS input capacitance 2 pF
VoH High-Level Input Voltage V;%ng \%
VoL Low-Level Input Voltage 0.2 \%
Differential Inputs: SYSREF+/- Mode A
FsysrREFMAX SYSREF Input Frequency Maximum 40 MHz
VSWINGSRMAX SYSREF Input Swing Maximum 1.8 Vppdiff3)
VSWINGSRMIN SYSREF Input Swing Minimum frer < 500MHz 0.3 Vppdiff3)
VSWINGSRMIN SYSREF Input Swing Minimum frer > 500MHz 0.6 Vppdiff®)
VeoMSRMAX SYS_REF Input Common Mode Voltage 08 v
Maximum
V GOMSRMIN S\_(S_REF Input Common Mode Voltage 06 v
Minimum
Zr Input termination differential 100 (M Q
CL Input capacitance Each pin to GND 0.5 pF
LVDS Inputs: 0SYNCIN+/- and 1SYNCIN+/-
Vicom Input Common Voltage 1.2 \%
Vip Differential Input Voltage swing 450 Vppdiff3)
Zr Input termination differential 100 o)
LVDS Outputs: 0SYNCOUT+/- and 1SYNCOUT+/-
Vocom Output Common Voltage 1.2 \%
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5.8 Digital Electrical Characteristics (continued)

Typical values at TA = +25°C, full temperature range is Ta miy = -40°C to T max = +110°C (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Vob Differential Output Voltage swing 500 Vppdiff3)
Zt Internal Termination 100 Q

SYSREF termination is programmable between 100 2, 150 Q@ and 300 Q@

(M
(2) Loss tolerance is bump to bump from STX to SRX
Vppdiff is the difference between the maximum differential voltage (positive value) and minimum differential voltage (negative value).

(©)
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5.9 Power Supply Electrical Characteristics

Typical values at Tp = +25°C, full temperature range is Ta min = -40°C to T max = +110°C; TX Input Rate = 737.28MSPS,
foac = 8847.36MSPS interleave mode; fapc = 2949.12MSPS; nominal power supplies; 1 tone at -1 dBFS; DSA Attenuation
=0dB; SerDes rate = 24.33Gbps; unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Group 3A: VDD1P8FB + VDD1P8RX +
VDD1P8TX 948.2 mA
Group 3B: VDD1P8FBCLK +
lvopips | VDD1P8RXCLK + VDD1P8TXDAC+ 533.7 mA
VDD1P8GPIO + VDDA1P8
GrOUp 3C: VDD1PSPLL + Mode 1: 4T2F - FDD FB 100% on, no RX
VDD1P8PLLVCO TX/FB Rate: 491.52 Msps Single Band: 77.3 mA
12x Int, FB 6x Dec fpac = 5898.24 SPS
Group 2A: VDD1P2FB + VDD1P2RX fapc = 2949.12MSPS frx = 1.85 GHz 299.4 mA
Group 2B: VDD1P2TXCLK + 64/66 coding, 16.22Gbps TX: 4-8-4-1, FB:
2-4-4-1 804.5 mA
lvop1p2 | VDD1P2TXENC
Group 2C: VDD1P2FBCML + 49.1 mA
VDD1P2RXCML + VDD1P2PLLCLKREF '
lvbpbopg | Group 1A: DVDDOP9 + VDDTOP9 2041.3 mA
Piss Power Dissipation 6027.1 mW
Group 3A: VDD1P8FB + VDD1P8RX +
VDD1P8TX 8204 mA
Group 3B: VDD1P8FBCLK +
lvopips | VDD1P8RXCLK + VDD1P8TXDAC+ 735.2 mA
VDD1P8GPIO + VDDA1P8 Mode 2: 4T4R - TDD 1F shared with RX
GrOUp 3C: VDD1P8PLL + TX 75(%, RX 25%, FB 75% Dual Band:
VDD1P8PLLVCO 12x Int, FB 6x Dec, RX 24x Dec TX/FB 74.4 mA
Rate 491.52 Msps RX Rate 122.88 Msps
Group 2A: VDD1P2FB + VDD1P2RX foac = 8847.36MSPS fapc = 289.0 mA
Group 2B: VDD1P2TXCLK + 2949.12MSPS four=fin= 1.9, 2.6 GHz
lvopipz | VDD1P2TXENC 64/66 coding, 16.22Gbps TX: 8-16-4-1, 822.0 mA
FB: 2-4-4-1, RX: 2-16-16-1
Group 2C: VDD1P2FBCML + 45.6 mA
VDD1P2RXCML + VDD1P2PLLCLKREF '
lvbpbopg | Group 1A: DVDDOP9 + VDDTOP9 2263.8 mA
Pgiss Power Dissipation 6359.2 mW
Group 3A: VDD1P8FB + VDD1P8RX +
VDD1P8TX 1668.6 mA
Group 3B: VDD1P8FBCLK +
lvopips | VDD1P8RXCLK + VDD1P8TXDAC+ 965.1 mA
VDD1P8GPIO + VDDA1P8 Mode 3: 4T4R2F - FDD FB 100% on TX
GrOUp 3C: VDD1PSPLL + Dual Band: 12x Int, FB 6x Dec RX Dual
VDD1P8PLLYCO Band: RX 24x TX/FB Rate 491.52 Msps 77.6 mA
RX Rate 122.88 Msps fpac = 11796.48
Group 2A: VDD1P2FB + VDD1P2RX MSPS fapc = 2949.12 MSPS frx = 1.85 + 893.4 mA
Group 2B: VDD1P2TXCLK + 2.15 GHz frx = 1.75 + 1.88 GHz 64/66
opipe | VDD1P2TXENC coding, 16.22Gbps TX: 8-16-4-1, FB: 879.5 mA
2-4-4-1, RX: 2-16-16-1
Group 2C: VDD1P2FBCML + 50.7 mA
VDD1P2RXCML + VDD1P2PLLCLKREF '
lvbpbopg | Group 1A: DVDDOP9 + VDDTOP9 3826.9 mA
Piss Power Dissipation 10513.0 mwW
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5.9 Power Supply Electrical Characteristics (continued)

Typical values at Ty = +25°C, full temperature range is Ta miny = -40°C to T max = +110°C; TX Input Rate = 737.28MSPS,
foac = 8847.36MSPS interleave mode; fapc = 2949.12MSPS; nominal power supplies; 1 tone at -1 dBFS; DSA Attenuation
=0dB; SerDes rate = 24.33Gbps; unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Group 3A: VDD1P8FB + VDD1P8RX +
VDD1P8TX 16115 mA
Group 3B: VDD1P8FBCLK +
lvppips | VDD1P8RXCLK + VDD1P8TXDAC+ 694.5 mA
VDD1P8GPIO + VDDA1P8 Mode 4: 4T4R2F - FDD FB 100% on 7.5
Group 3C: VDD1P8PLL + GSPS DAC, 2.5 GSPS ADC Slngle Band:
VDD1P8PLLYCO 15x Int, FB 5x Dec Dual Band: RX 20x 72.8 mA
TX/FB Rate 491.52 Msps RX Rate 122.88
Group 2A: VDD1P2FB + VDD1P2RX Msps foac = 7372.8 MSPS fopc = 2457.6 768.5 mA
Group 2B: VDD1P2TXCLK + MSPS frx = 1.85 + 2.15 GHz frx = 1.75 +
Nopipe | VDD1P2TXENC 1.88 GHz 64/66 coding, 16.22Gbps TX: 940.5 mA
4-8-4-1, FB: 2-4-4-1, RX: 2-16-16-1
Group 2C: VDD1P2FBCML + 455 mA
VDD1P2RXCML + VDD1P2PLLCLKREF '
lvooops | Group 1A: DVDDOP9 + VDDTOP9 3000.5 mA
Piss Power Dissipation 9087.4 mw
Group 3A: VDD1P8FB + VDD1P8RX +
VDD1P8TX 821.8 mA
Group 3B: VDD1P8FBCLK +
lvopips | VDD1P8RXCLK + VDD1P8TXDAC+ 808.5 mA
VDD1P8GPIO + VDDA1P8 Mode 5: 4T4R - TDD 1F shared with RX
Group 3C: VDD1PSPLL + TX 750/0, RX 25%), FB 75% Slngle Band: 774 mA
VDD1P8PLLVCO 12x Int, FB 3x DeC, RX 6x Dec TX/FB .
Rate = 983.04 Msps RX Rate 491.52
Group 2A: VDD1P2FB + VDD1P2RX Msps foac = 11796.48 MSPS fapc = 289.5 mA
Group 2B: VDD1P2TXCLK + 2949.12 MSPS frx = 3.5 GHz frx =3.5
Nopipe | VDD1P2TXENC GHz 64/66 coding, 16.22Gbps TX: 682.0 mA
8-8-2-1, FB: 4-4-4-2, RX: 4-8-4-1
Group 2C: VDD1P2FBCML + 49.0 mA
VDD1P2RXCML + VDD1P2PLLCLKREF '
lvooops | Group 1A: DVDDOP9 + VDDTOP9 2123.3 mA
Piss Power Dissipation 6209.3 mwW
Group 3A: VDD1P8FB + VDD1P8RX +
VDD1P8TX 203 mA
Group 3B: VDD1P8FBCLK +
lvppips | VDD1P8RXCLK + VDD1P8TXDAC+ 292.8 mA
VDD1P8GPIO + VDDA1P8
Group 3C: VDD1P8PLL +
VDD1P8PLLVCO o 126 mA
Mode 8: same configuration as mode 7,
Group 2A: VDD1P2FB + VDD1P2RX Sleep Mode. SLEEP pin is pull high. 4.6 mA
Group 2B: VDD1P2TXCLK +
lvop1pz | VDD1P2TXENC 54.3 mA
Group 2C: VDD1P2FBCML + 153 mA
VDD1P2RXCML + VDD1P2PLLCLKREF '
lvooops | Group 1A: DVDDOP9 + VDDTOP9 313.1 mA
Piss Power Dissipation 956.8 mwW
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5.9 Power Supply Electrical Characteristics (continued)

Typical values at Ty = +25°C, full temperature range is Ta miny = -40°C to T max = +110°C; TX Input Rate = 737.28MSPS,
foac = 8847.36MSPS interleave mode; fapc = 2949.12MSPS; nominal power supplies; 1 tone at -1 dBFS; DSA Attenuation
=0dB; SerDes rate = 24.33Gbps; unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Group 3A: VDD1P8FB + VDD1P8RX +
VDD1P8TX 15932 mA
Group 3B: VDD1P8FBCLK +

lvopips | VDD1P8RXCLK + VDD1P8TXDAC+ 840.6 mA
VDD1P8GPIO + VDDA1P8 Mode 9: 4T4R2F - FDD FB 100% on TX
Group 3C: VDD1P8PLL + S!ngle Bandi 24x Int, FB 12x Dec RX 773 A
VDD1PS8PLLVCO Single Band: RX 24x TX/FB Rate 245.76 -

Msps RX Rate 122.88 Msps fpac =
Group 2A: VDD1P2FB + VDD1P2RX 5898.24 MSPS fapc = 2949.12 MSPS frx 905.0 mA
Group 2B: VDD1P2TXCLK + = 0.85 GHz frx = 0.8 GHz 8/10 coding,

Nopipe | VDD1P2TXENC g.g(&gﬁGbps TX: 4-8-4-1, FB: 2-4-4-1, RX: 817.7 mA
Group 2C: VDD1P2FBCML + e 521 A
VDD1P2RXCML + VDD1P2PLLCLKREF :

lvooops | Group 1A: DVDDOP9 + VDDTOP9 2405.2 mA

Piss Power Dissipation 8814.3 mw
Group 3A: VDD1P8FB + VDD1P8RX +
VDD1P8TX 1626.2 mA
Group 3B: VDD1P8FBCLK +

lvopips | VDD1P8RXCLK + VDD1P8TXDAC+ 976.4 mA
VDD1P8GPIO + VDDA1P8 Mode 10: 4T4R2F - FDD FB 100% on TX
Group 3C: VDD1P8PLL + S!ngle Bandi 18x Int, FB 6x Dec RX 746 A
VDD1PS8PLLVCO Single Band: RX 12x TX/FB Rate 491.52 -

Msps RX Rate 245.76 Msps fpac =
Group 2A: VDD1P2FB + VDD1P2RX 8847.36 MSPS fapc = 2949.12 MSPS frx 902.7 mA
Group 2B: VDD1P2TXCLK + =1.85 GHz frx = 1.75 GHz 8/10 coding,

Nopipe | VDD1P2TXENC Z.gsi)a;ebps TX: 8-8-2-1, FB: 4-4-2-1, RX: 1111.9 mA
Group 2C: VDD1P2FBCML + e 48.0 A
VDD1P2RXCML + VDD1P2PLLCLKREF :

lvooops | Group 1A: DVDDOP9 + VDDTOP9 3578.9 mA

Piss Power Dissipation 10515.0 mW
Group 3A: VDD1P8FB + VDD1P8RX +
VDD1P8TX 7ot mA
Group 3B: VDD1P8FBCLK +

lvopips | VDD1P8RXCLK + VDD1P8TXDAC+ 817 mA
VDD1P8GPIO + VDDA1P8 .

Mode 11a: TDD 4T1FB (RX in Standby)
Group 3C: VDD1P8PLL + Single Band: 8x Int, FB 2x Dec, RX uses 73.2 mA
VDD1P8PLLVCO FB TX/FB/RX Rate = 1474.56 Msps fpac
Group 2A: VDD1P2FB + VDD1P2RX ~ |= 11796.48 MSPS, interleave mode, fapc 179 mA
= 2949.12 MSPS frx = frx = 3.7 GHz
Group 2B: VDD1P2TXCLK + 64/66 coding, 24.33 Gbps TX: 8-8-2-1, 906 mA
lvoptpz | VDD1P2TXENC FB/RX: 8-8-2-1
Group 2C: VDD1P2FBCML + 705 A
VDD1P2RXCML + VDD1P2PLLCLKREF :
lvooops | Group 1A: DVDDOP9 + VDDTOP9 2483 mA
Piss Power Dissipation 6754 mwW
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5.9 Power Supply Electrical Characteristics (continued)

Typical values at Ty = +25°C, full temperature range is Ta miny = -40°C to T max = +110°C; TX Input Rate = 737.28MSPS,
foac = 8847.36MSPS interleave mode; fapc = 2949.12MSPS; nominal power supplies; 1 tone at -1 dBFS; DSA Attenuation
=0dB; SerDes rate = 24.33Gbps; unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Group 3A: VDD1P8FB + VDD1P8RX +
VDD1P8TX 726 mA
Group 3B: VDD1P8FBCLK +
lvoptps | VDD1P8RXCLK + VDD1P8TXDACH 876 mA
VDD1P8GPIO + VDDA1P8 _
Mode 11b: TDD 4R (TX in Standby)
Group 3C: VDD1P8PLL + Single Band: 8x Int, FB 2x Dec, RX uses 72.8 mA
VDD1P8PLLVCO FB TX/FB/RX Rate = 1474.56 Msps fpac
Group 2A: VDD1P2FB + VDD1P2RX ~ |= 11796.48 MSPS, interleave mode, fapc 583 mA
= 2949.12 MSPS fry = fry = 3.7 GHz
Group 2B: VDD1P2TXCLK + 64/66 coding, 24.33 Gbps TX: 8-8-2-1, 270 mA
lvppipz | VDD1P2TXENC FB/RX: 8-8-2-1
Group 2C: VDD1P2FBCML + 716 A
VDD1P2RXCML + VDD1P2PLLCLKREF :
lvopops | Group 1A: DVDDOP9 + VDDTOP9 2130 mA
Piss Power Dissipation 6124 mw
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5.9 Power Supply Electrical Characteristics (continued)

Typical values at Ty = +25°C, full temperature range is Ta miny = -40°C to T max = +110°C; TX Input Rate = 737.28MSPS,
foac = 8847.36MSPS interleave mode; fapc = 2949.12MSPS; nominal power supplies; 1 tone at -1 dBFS; DSA Attenuation
=0dB; SerDes rate = 24.33Gbps; unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Group 3A: VDD1P8FB + VDD1P8RX +
VDD1P8TX 779 mA
Group 3B: VDD1P8FBCLK +
lvopips | VDD1P8RXCLK + VDD1P8TXDAC+ 832 mA
VDD1P8GPIO + VDDA1P8 Mode 11c: TDD 4T4R1FB average
Group 3C: VDD1P8PLL + TX/FB: 75%1 RX 25% 731 mA
VDD1P8PLLVCO Single Band: 8x Int, FB 2x Dec, RX uses .
FB TX/FB/RX Rate = 1474.56 Msps fpac
Group 2A: VDD1P2FB + VDD1P2RX = 11796.48 MSPS, interleave mode, fapc 280 mA
Group 2B: VDD1P2TXCLK + =2949.12 MSPS frx = frx = 3.7 GHz
Nopipe | VDD1P2TXENC 64/66 coding, 24.33 Gbps TX: 8-8-2-1, 747 mA
FB/RX: 8-8-2-1
Group 2C: VDD1P2FBCML + 70.8 mA
VDD1P2RXCML + VDD1P2PLLCLKREF ’
lvooops | Group 1A: DVDDOP9 + VDDTOP9 2395 mA
Pgiss Power Dissipation 6596 mW
Group 3A: VDD1P8FB + VDD1P8RX +
VDD1P8TX 1236 mA
Group 3B: VDD1P8FBCLK +
lvooips | VDD1P8RXCLK + VDD1P8TXDAC+ 915 mA
VDD1P8GPIO + VDDA1P8
Mode 11d: FDD 4T4R
Group 3C: VDD1P8PLL + Single Band: 8x Int, RX uses FB 73.2 mA
VDD1P8PLLVCO TX/FB/IRX Rate = 1474.56 Msps fpac =
Group 2A: VDD1P2FB + VDD1P2RX 11796.48 MSPS, interleave mode, fapc = 583 mA
2949.12 MSPS fry = fry = 3.7 GHz 64/66
Group 2B: VDD1P2TXCLK + coding, 24.33 Gbps TX: 8-8-2-1, FB/RX: 923 mA
IVDD1P2 VDD1P2TXENC 8-8-2-1
Group 2C: VDD1P2FBCML + 72 mA
VDD1P2RXCML + VDD1P2PLLCLKREF
lvooops | Group 1A: DVDDOP9 + VDDTOP9 3097 mA
Piss Power Dissipation 8798 mwW
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5.10 Timing Requirements

Typical values at Tp = +25°C, full temperature range is Ta min = -40°C to T max = +110°C; TX Input Rate = 491.52MSPS,
foac = 8847.36MSPS; fapc = 2949.12MSPS; nominal power supplies; 1 tone at -1 dBFS; DSA Attenuation =0dB; SerDes rate
= 24.33Gbps; unless otherwise noted.

MIN NOM MAX| UNIT

Timing: SYSREF+/-
tsisysrer) | Setup Time, SYSREF+/- Valid to Rising Edge of CLK+/- 50 ps
thsysrer) |Hold Time, SYSREF+/- Valid after Rising Edge of CLK+/- 50 ps
Timing: Serial ports
ts(sEnB) Setup Time, SENB to Rising Edge of SCLK 15 ns
th(sENB) Hold Time, SENB after last Rising Edge of SCLK (1) 5 + tsck ns
ts(spio) Setup Time, SDIO valid to Rising Edge of SCLK 15 ns
th(spIo) Hold Time, SDIO valid after Rising Edge of SCLK 5 ns
tscLk) w Minimum SCLK period: registers write 25 ns
tscLk) R Minimum SCLK period: registers read 50 ns
tote ot Minimum Data Output delay after Falling Edge of SCLK 0 ns

- Maximum Data Output delay after Falling Edge of SCLK 15 ns
tRESET Minimum RESETZ Pulse Width 1 ms
(1) SDEN\ need to be held one more extra clock cycle with the last SCLK edge
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5.11 Switching Characteristics

Typical values at Tp = +25°C, full temperature range is Ta min = -40°C to T max = +110°C; TX Input Rate = 491.52MSPS,
foac = 8847.36MSPS; fapc = 2949.12MSPS; nominal power supplies; 1 tone at -1 dBFS; DSA Attenuation =0dB; SerDes rate
= 24.33Gbps; unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
TX Channel Latency
SerDes Receiver Analog Delay Full rate 2.8 ns
LMFSHd=2-8-8-1, 368.64 MSPS input
rate, 24x Interpolation, Serdes rate = 152
16.22Gbps (JESD204C)
LMFSHd=8-16-4-1, 491.52 MSPS 24x
Interpolation, Serdes rate = 16.22Gbps 176 )
(JESD204C) interface
tyesprx | JESD to TX output Latency clock
LMFSHd=4-16-8-1, 245.76 MSPS 48x cycles(
Interpolation, Serdes rate = 16.22Gbps 124
(JESD204C)
LMFSHd=2-16-16-1, 122.88 MSPS 96x
Interpolation, Serdes rate = 16.22Gbps 97
(JESD204C)
RX Channel Latency
SerDes Transmitter Analog Delay 3.6 ns
LMFS=2-16-16-1, 122.88 MSPS, 24x
Decimation, Serdes rate = 16.22Gbps 92
(JESD204C)
LMFS=4-16-8-1, 245.76 MSPS, 12x
Decimation, Serdes rate = 16.22Gbps 108 .
(JESD204C) interface
tiesprx  |RX input to JESD output Latency clock
LMFS=2-8-8-1, 368.64 MSPS, 8x cycles(
Decimation, Serdes rate = 16.22Gbps 118
(JESD204C)
LMFS=4-8-4-1, 491.52 MSPS, 6x
Decimation, Serdes rate = 16.22Gbps 153
(JESD204C)
FB Channel Latency
SerDes Transmitter Analog Delay 3.6 ns
LMFS=1-2-8-1, 368.64 MSPS, 8x 151 )
t FB input to JESD output Lat Decimation mtTﬁaI:e
input to output Latenc cloc
JESDFB P P Y LMFS=2-4-4-1, 491 52 MSPS, 6x es(!)
S 177 cycles'
Decimation

(1) Interface clock cycles is the period of the digital interface clock rate, e.g. 1GSPS = 1ns.
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5.12 Typical Characteristics

5.12.1 RX Typical Characteristics 30 MHz and 400 MHz

Typical values at Ty = +25°C. Default conditions at 30MHz: ADC Sampling Rate = 1500 MSPS, output sample rate = 62.5
MSPS (decimate by 24x), PLL clock mode with frgr = 500 MHz, Ajy = - 3 dBFS, DSA setting = 3 dB. Default conditions at
400 MHz: ADC Sampling Rate = 1500 MSPS, output sample rate = 125 MSPS (decimate by 12x), PLL clock mode with frer
=500 MHz, Ajy = - 3 dBFS, DSA setting = 3 dB.
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5.12.1 RX Typical Characteristics 30 MHz and 400 MHz (continued)

Typical values at Ty = +25°C. Default conditions at 30MHz: ADC Sampling Rate = 1500 MSPS, output sample rate = 62.5
MSPS (decimate by 24x), PLL clock mode with frgr = 500 MHz, Ay = - 3 dBFS, DSA setting = 3 dB. Default conditions at
400 MHz: ADC Sampling Rate = 1500 MSPS, output sample rate = 125 MSPS (decimate by 12x), PLL clock mode with frer

= 500 MHz, Ay = - 3 dBFS, DSA setting = 3 dB.
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5.12.1 RX Typical Characteristics 30 MHz and 400 MHz (continued)

Typical values at Ty = +25°C. Default conditions at 30MHz: ADC Sampling Rate = 1500 MSPS, output sample rate = 62.5
MSPS (decimate by 24x), PLL clock mode with frgr = 500 MHz, Ay = - 3 dBFS, DSA setting = 3 dB. Default conditions at
400 MHz: ADC Sampling Rate = 1500 MSPS, output sample rate = 125 MSPS (decimate by 12x), PLL clock mode with frer
=500 MHz, Ay = - 3 dBFS, DSA setting = 3 dB.
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AIN = -6 dBFS, fADC =1500 MSPS, fNCO = 32., Decimate by AIN =-12 dBFS, fADC =1500 MSPS, cho =32.13 MHz,
24x Decimate by 24x
A& 5-11. RX Output FFT at 5 MHz A& 5-12. RX Output FFT at 5 MHz
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DDC Output Frequency (MHz)

A = -30 dBFS, fapc = 1500 MSPS, fyco = 32.13 MHz,
Decimate by 24x

A& 5-13. RX Output FFT at 5 MHz

-35-30 -25 -20 -15-10 -5 0 5 10 15 20 25 30 35

A = -60 dBFS, fapc = 1500 MSPS, fyco = 32.13 MHz,
Decimate by 24x

DDC Output Frequency (MHz)

A 5-14. RX Output FFT at 5 MHz

Amplitude (dBFS)
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DDC Output Frequency (MHz)

A|N =-3 dBFS, fADC =1500 MSPS, fNCO =32.13 MHz,
Decimate by 24x

& 5-15. RX Output FFT at 30 MHz

A|N =-6 dBFS, fADC =1500 MSPS, fNCQ =32.13 MHz,
Decimate by 24x

& 5-16. RX Output FFT at 30 MHz
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5.12.1 RX Typical Characteristics 30 MHz and 400 MHz (continued)

Typical values at Ty = +25°C. Default conditions at 30MHz: ADC Sampling Rate = 1500 MSPS, output sample rate = 62.5
MSPS (decimate by 24x), PLL clock mode with frgr = 500 MHz, Ay = - 3 dBFS, DSA setting = 3 dB. Default conditions at
400 MHz: ADC Sampling Rate = 1500 MSPS, output sample rate = 125 MSPS (decimate by 12x), PLL clock mode with frer

= 500 MHz, Ay = - 3 dBFS, DSA setting = 3 dB.
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-35-30 -25 20 15 -10 -5 0 5 10 15 20 25 30 35
DDC Output Frequency (MHz)

AN = -12 dBFS, fapc = 1500 MSPS, fyco = 32.13 MHz,
Decimate by 24x

&l 5-17. RX Output FFT at 30 MHz

Amplitude (dBFS)
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DDC Output Frequency (MHz)

A = -30 dBFS, fapc = 1500 MSPS, fyco = 32.13 MHz,
Decimate by 24x

& 5-18. RX Output FFT at 30 MHz

Amplitude (dBFS)
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DDC Output Frequency (MHz)

A = -60 dBFS, fapc = 1500 MSPS, fyco = 32.13 MHz,
Decimate by 24x

E] 5-19. RX Output FFT at 30 MHz

Amplitude (dBFS)
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N Temp = 110C, DSA = 3dB /
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R e e S L g ’\,.-'
-152

-100 90 -80 -70 -60 -50 -40 -30 -20 -10 O
Input Amplitude (dBFS)

fapc = 1500MSPS, fyco = 32.13MHz, Decimate by 24x

& 5-20. NSD vs Input Amplitude at 30 MHz with DSA = 0 and
3dB
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5.12.1 RX Typical Characteristics 30 MHz and 400 MHz (continued)

Typical values at Ty = +25°C. Default conditions at 30MHz: ADC Sampling Rate = 1500 MSPS, output sample rate = 62.5
MSPS (decimate by 24x), PLL clock mode with frgr = 500 MHz, Ay = - 3 dBFS, DSA setting = 3 dB. Default conditions at
400 MHz: ADC Sampling Rate = 1500 MSPS, output sample rate = 125 MSPS (decimate by 12x), PLL clock mode with frer

= 500 MHz, Ay = - 3 dBFS, DSA setting = 3 dB.

Input Amplitude (dBFS)
fapc = 1500 MSPS, fyco = 32.13 MHz, Decimate by 24x
A& 5-21. NSD vs Input Amplitude at 30 MHz with DSA =12

-147
— Temp =-40C /
14751 Temp = 25C /
2148 Temp = 110C /
-148.5 /
E -149 /
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g /
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- - AN =-12dBFS, Temp = 25C
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—— AN =-3dBFS, Temp = 110C

-146

-148 e —~——

N —
. —]
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-150 v
VasRs g - -
-152 [--~- [=----"
0 5 10 15 20 25

DSA Setting (dB)
fapc = 1500 MSPS, fyco = 32.13 MHz, Decimate by 24x

&l 5-22. NSD vs DSA Attenuation at 30 MHz

Input Amplitude (dBFS)
fapc = 1500 MSPS, fyco = 32.13 MHz, Decimate by 24x

A 5-25. HD2 vs Input Amplitude at 30 MHz
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—_ - - DSA=12dB, Temp = 110C y — —— A = -7dBFS, Temp = 110C
o 105 / ,’fl ® g0 n P ]
% i ./ ,/ % . / /
2 110 /‘A’ i/ T 85 /
) [s2] -
2 s - .'.‘ 2 .90 = [ =)
= , = [ . = — NS
120 k- 7 S~ & A 95 F -
_— I3 7 ‘< . .
_125;_-’@//\*‘:"/':’*' -100 - — s
-130 . 0] MAR . Sl
135 -110
100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0O 0 5 10 15 20 25
Input Amplitude (dBFS, per tone) DSA Setting (dB)
fanc = 1500 MSPS, fyco = 32.13 MHz, Decimate by 24x fanc = 1500 MSPS, fyco = 32.13 MHz, Decimate by 24x
-23. vs Input Amplitude a z -24. vs etting a z
& 5-23. IMD3 vs Input Amplitude at 30 MH &l 5-24. IMD3 vs DSA Setting at 30 MH
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- - DSA=3dB, Temp = -40C / ------- 12dBFS, -40C -3dBFS, -40C
-90 DSA = 3dB, Temp = 25C A | ] ------- 12dBFS, 25C -3dBFS, 25C
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DSA Setting (dB)
fapc = 1500 MSPS, fyco = 32., Decimate by 24x

5-26. HD2 vs DSA Setting at 30 MHz
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5.12.1 RX Typical Characteristics 30 MHz and 400 MHz (continued)

Typical values at Ty = +25°C. Default conditions at 30MHz: ADC Sampling Rate = 1500 MSPS, output sample rate = 62.5
MSPS (decimate by 24x), PLL clock mode with frgr = 500 MHz, Ay = - 3 dBFS, DSA setting = 3 dB. Default conditions at
400 MHz: ADC Sampling Rate = 1500 MSPS, output sample rate = 125 MSPS (decimate by 12x), PLL clock mode with frer

= 500 MHz, Ay = - 3 dBFS, DSA setting = 3 dB.
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- - DSA=3dB, Temp = 25C l ------- 12dBFS, 25C ————— -3dBFS, 25C
-80 DSA = 3dB, Temp = 110C -60 [ -12dBFS, 110C ———————— -3dBFS, 110C
85| — DSA = 12dB, Temp = -40C ~ l —— — -6dBFS, -40C
—— DSA =12dB, Temp = 25C —  — -6dBFS, 25C
. 90| — DsA=12dB, Temp = 110C _. 70| — — -6dBFS, 110C
2 o5 o
& 1/ &
T -100 3 . -80 —
8 -105 | a =
2 AN = A A = »
e AT 2 T
AN K d o BN g e, Vo SNy
-115 Y X ' % a Y VP R >
-120 = \, = \J -100 b—=
PR ad
-125 \'\N\{’ tasfo = |7 = -~ , - ,N""
-130 110 L— R R P
-100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 0 2 4 8 10 12 14 16 18 20
Input Amplitude (dBFS) DSA Setting (dB)
fapc = 1500 MSPS, fyco = 32.13 MHz, Decimate by 24x fapc = 1500 MSPS, fyco = 32.13 MHz, Decimate by 24x
A 5-27. HD3 vs Input Amplitude at 30 MHz 5-28. HD3 vs DSA Setting at 30 MHz
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Input Frequency (MHz) DSA Setting (dB)
Normalized to 4000 MHz Differential Amplitude Error = P;\(DSA Setting - 1) -
K& 5-29. RX In-Band Gain Flatness, fiy = 400 MHz Pin(DSA Setting) + 1
& 5-30. RX Uncalibrated Differential Amplitude Error vs DSA
Setting at 30 MHz
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5.12.1 RX Typical Characteristics 30 MHz and 400 MHz (continued)

Typical values at Ty = +25°C. Default conditions at 30MHz: ADC Sampling Rate = 1500 MSPS, output sample rate = 62.5
MSPS (decimate by 24x), PLL clock mode with frgr = 500 MHz, Ay = - 3 dBFS, DSA setting = 3 dB. Default conditions at
400 MHz: ADC Sampling Rate = 1500 MSPS, output sample rate = 125 MSPS (decimate by 12x), PLL clock mode with frer

= 500 MHz, Ay = - 3 dBFS, DSA setting = 3 dB.

0.1

—— Temp =-40C
0.08 — Temp =25C
0.06 Temp = 110C

0.04

0.02 |—
R AR AN A i As Al
-0.02 !

v
-0.04
-0.06

I’4

-0.08
-0.1

Calibrated Differential Amplitude Error (dB)

0 2 4 6 8 10 12 14 16 18 20 22 2425
DSA Setting (dB)

Differential Amplitude Error = P\y(DSA Setting - 1) -
Pn(DSA Setting) + 1

A 5-31. RX Calibrated Differential Amplitude Error vs DSA
Setting at 400 MHz
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A 5-32. RX Uncalibrated Integrated Amplitude Error vs DSA
Setting at 400 MHz
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A 5-33. RX Calibrated Integrated Amplitude Error vs DSA
Setting at 400 MHz
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& 5-34. RX Uncalibrated Differential Phase Error vs DSA
Setting at 400 MHz
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5.12.1 RX Typical Characteristics 30 MHz and 400 MHz (continued)

Typical values at Ty = +25°C. Default conditions at 30MHz: ADC Sampling Rate = 1500 MSPS, output sample rate = 62.5
MSPS (decimate by 24x), PLL clock mode with frgr = 500 MHz, Ay = - 3 dBFS, DSA setting = 3 dB. Default conditions at
400 MHz: ADC Sampling Rate = 1500 MSPS, output sample rate = 125 MSPS (decimate by 12x), PLL clock mode with frer

= 500 MHz, Ay = - 3 dBFS, DSA setting = 3 dB.
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DSA Setting (dB)
Integrated Phase Error = Phase(DSA Setting) - Phase(DSA
Setting = 0)

& 5-37. RX Calibrated Integrated Phase Error vs DSA Setting at
400 MHz

Phase|y(DSA Setting) Setting = 0)
& 5-35. RX Calibrated Differential Phase Error vs DSA Setting | & 5-36. RX Uncalibrated Integrated Phase Error vs DSA Setting
at 400 MHz at 400 MHz
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& 5-38. RX Output FFT at 405 MHz and -3dBFS
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5.12.1 RX Typical Characteristics 30 MHz and 400 MHz (continued)

Typical values at Ty = +25°C. Default conditions at 30MHz: ADC Sampling Rate = 1500 MSPS, output sample rate = 62.5
MSPS (decimate by 24x), PLL clock mode with frgr = 500 MHz, Ay = - 3 dBFS, DSA setting = 3 dB. Default conditions at

400 MHz: ADC Sampling Rate = 1500 MSPS, output sample rate = 125 MSPS (decimate by 12x), PLL clock mode with fref

= 500 MHz, Ay = - 3 dBFS, DSA setting = 3 dB.

Output Frequency (MHz)
fnco = 400MHz

E 5-41. RX Output FFT at 405 MHz and -30dBFS

Output Frequency (MHz)
fnco = 400MHz

E 5-42. RX Output FFT at 405 MHz and -60dBFS
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A& 5-39. RX Output FFT at 405 MHz and -6dBFS A& 5-40. RX Output FFT at 405 MHz and -12dBFS
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5.12.1 RX Typical Characteristics 30 MHz and 400 MHz (continued)
Typical values at Ty = +25°C. Default conditions at 30MHz: ADC Sampling Rate = 1500 MSPS, output sample rate = 62.5

MSPS (decimate by 24x), PLL clock mode with frgr = 500 MHz, Ay = - 3 dBFS, DSA setting = 3 dB. Default conditions at

400 MHz: ADC Sampling Rate = 1500 MSPS, output sample rate = 125 MSPS (decimate by 12x), PLL clock mode with fref
=500 MHz, Ay = - 3 dBFS, DSA setting = 3 dB.

NSD at 50MHz Offset (dBFS/Hz)
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& 5-43. NSD vs Input Amplitude at 400MHz
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Fl 5-44. NSD vs DSA Setting at 400MHz
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A 5-47. IMD3 vs Tone Spacing at 400MHz
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5.12.1 RX Typical Characteristics 30 MHz and 400 MHz (continued)

Typical values at Ty = +25°C. Default conditions at 30MHz: ADC Sampling Rate = 1500 MSPS, output sample rate = 62.5
MSPS (decimate by 24x), PLL clock mode with frgr = 500 MHz, Ay = - 3 dBFS, DSA setting = 3 dB. Default conditions at
400 MHz: ADC Sampling Rate = 1500 MSPS, output sample rate = 125 MSPS (decimate by 12x), PLL clock mode with frer
=500 MHz, Ay = - 3 dBFS, DSA setting = 3 dB.
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5.12.2 RX Typical Characteristics at 800MHz

Typical values at Ty = +25°C, ADC Sampling Rate = 2949.12 GHz. Default conditions: output sample rate = 491.52MSPS
(decimate by 6), PLL clock mode with frgr = 491.52MHz, Ay = - 3 dBFS, DSA setting = 4 dB.
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