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OVERVIEW

The EV10AS940 is a 10-bit Ka-band capable single
channel Analog-to-Digital Converter (ADC) allowing a
sampling rate up to 12.8GSps. It features Digital
Down Conversion (DDC) and Fast Frequency
Hopping (FFH) capabilities with multiple digital
channels thanks to the integration of multiple NCOs.
The EV10AS940 is packaged with an organic
substrate to allow high speed and high bandwidth
operations.

FEATURES

® -3dB Analog Bandwidth: 35.5GHz
® Upto 12.8GSps Conversion Rate

® Single-Ended RF and clock inputs with on-chip DC
block and 50Q adaptation

® On chip calibration
® 10-bit resolution
® 500mVpp full scale input dynamic range

® Digital Down Conversion (DDC)
e 4 DDC channels, with 4 NCOs per channel

®  Fast Frequency Hopping, with deterministic
controls and 3 hop options:
e RTZ
e Phase Continuous
e Coherent on 4 frequencies

® Digital Fractional delay for Beam Forming
applications

® 11 synchronous HSSL

® ESlstream 62/64b protocol

® 3.3V/1.8V/1.2V/0.9V power supply
" Flexible 1.2V to 1.8V SPI supply

®  Power consumption: 2.5W

® 16.0x17.6mmz2 organic FCBGA

® 350 balls (SAC305) with 0.8mm pitch
" RoOHS (Pb-Free)

® Space Grade

EV10AS940
Single Channel Ka-Band Capable 12.8GSps ADC

PERFORMANCE

® ENOB: 7.0 bits

® Fs=6.6GHz, Fin=14.1GHz, Pout=-6dBFS
e SFDR =-52dBc
e H2=-61.8dBc/H3=-52dBc

® Fs=6.6GHz, Fin=17.4GHz, Pout=-6dBFS
e SFDR =-54.1dBc
e H2=-541dBc/H3=-55.1dBc

® Fs=10.3GHz, Fin=28.4GHz, Pout=-6dBFS
° SFDR =-47.5dBc
° H2 =-47.5dBc / H3 = -50.2dBc

® Fs=12.8GHz, Fin=4.1GHz, Pout=-6dBFS
° SFDR = -54.5dBc
e H2=-61dBc/H3=-54.6dBc

® Fs=12.8GHz, Fin=14.1GHz, Pout=-6dBFS
e SFDR =-50.2dBc
e H2=-58.5dBc/H3 =-50.2dBc

® Fs=12.8GHz, Fin=17.4GHz, Pout=-6dBFS
e SFDR =-50.4dBc
e H2=-59.8dBc/H3=-50.4dBc

® Fs=12.8GHz, Fin=28.4GHz, Pout=-6dBFS
e SFDR =-50.5dBc
e H2=-50.5dBc/H3 =-54dBc

® Fs=12.8GHz, Fin=40.5GHz, Pout=-6dBFS
e SFDR =-32.1dBc
e H2=-32.1dBc/H3 =-43.4dBc

APPLICATION

® SatCom

" SAR

® 5G

®  P2P communications

An Important Notice at the end of this document addresses availability, warranty, changes, use in critical
applications, intellectual property matters and other important disclaimers.
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2. BLOCK DIAGRAMS
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Figure 1 : EV10AS940 Block Diagram.

3. DESCRIPTION
EV10AS940 is a high-performance single channel, 10-bit, 12.8GSps Analog-to-Digital Converter (ADC) that allows

sampling of RF signals up to the Ka-band. The high analog input bandwidth (34GHz) makes the EV10AS940 an
excellent candidate to address RF direct conversion architectures up to Ka-Band.

The device operates with a 2.5W ultra low power consumption, while it features 11 ESIstream SERDES that operate
synchronously with the sampling clock to help achieving a deterministic data transfer.

EV10AS940 also features Digital Down Conversion (DDC) functionality with multiple options for decimation rates and
up to 4 independent NCOs to support Fast Frequency Hopping in multiband operations. Coherent Frequency
Hopping is possible thanks to multiple phase accumulators on each NCO and deterministic dedicated hopping trigger
1/Os.

Digital integer and fractional delays enable Beam Forming capability allowing the EV10AS940 to be used in Phased
Arrays applications.

Main features:
e 35.5GHz Bandwidth
2.5W power consumption
On chip calibration
4 DDC channels, with decimation ratios from 2 to 1023
Fast,Deterministic & Coherent Frequency Hopping
ESlstream 62/64b SERDES protocol
Multi-AS940 synchronization capability
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4, SPECIFICATION

4.1  Electrical Characteristics for Supplies, Inputs and Outputs

Unless otherwise specified, typical values are given at Tj=85°C with Fs=12.8GSps, no DDC activated, no background
calibration, NCO_CLK, SSO2 and SYNCO disabled, and for the following typical supplies Vccasvz = 3.3V, Vccawvze =
1.2V, Vccaove = 0.9V, Veepove = 0.9V, Vecoove = 0.9V, Vecoivs = 1.8V, Veesivs = 1.8V

The considered junction temperature T; is that of the hotspot. Minimum and Maximum values are given over
temperature.

Table 1 : Electrical Characteristics for Supplies, Inputs and Outputs.

Test . .
Parameter Level Symbol Min Typ Max Unit
RESOLUTION 5 10 bit
POWER REQUIREMENTS
Power Supply voltage
- Analog 3.3V Vceaava 3.2 3.3 34 \%
- Analog 1.2V Veeavz 1.15 1.2 1.25 \%
- Analog 0.9V Vecenove 0.85 0.9 0.95 \Y
- Digital Vcepove 0.85 0.9 0.95 \Y
- High Speed Serial-Links Vecoove 0.85 0.9 0.95 \%
- GPIO Vccoivs 1.70 1.8 1.90 \Y
- SPI Vcesivs 1.15 1.2/1.5/1.8 1.90 \Y
Power Supply current
- Analog 3.3V lccasvs 415 420 mA
- Analog 1.2V lccaivz 511 704 mA
- Ana|09 0.9v lccaove 104 144 mA
- Digital lccpove 212 252 mA
- HS Serial-links
o full SWing lccoove 158 177 mA
e reduced swing lccoove 120 128 mA
- GPIO lccoivs 5 7 mA
- SPI lccsivs 5 6 mA
Power dissipation
Full analog power mode p
e  Full swing P 2.43 2.85 w
e Reduced swing 2.38 2.80 w
ANALOG INPUT (VIN)
Common mode compatibility for analog inputs AC
Full-Scale input voltage range Vin-pp 500 mVpp
Analog input power level (in 50Q2 termination) Pin -2 dBm
Input leakage current Iin TBD pA
Input resistance (single) Rin 40 50 60 Q
CLOCK INPUT (CKIN)
Common mode compatibility for clock input AC
Intrinsic clock jitter @ 28 fSms
Clock input power level in 500 Pcik 2 dBm
Clock single input voltage | Ve | 800 mVpp
Clock input slew rate (square or sinewave clock) SRcik 40 GVI/s
Clock input capacitance (die + package) Ceik TBD pF
Clock input resistance (single) Reik 40 50 60 Q
Clock duty cycle Duty Cycle 45 50 55 %
CMOS INPUTS
SPI (CSN, RSTN, SCLK, MOSI),
FREQUENCY HOPPING (NCO_SELO, NCO_SEL1, NCO_SEL?2)
Low level threshold of Schmitt trigger VTminusc 0.30*Vcesivs \%
High level threshold of Schmitt trigger Vpiusc 0.70*Vccsivs \%

www.teledyne-e2v.com 4 Copyright © 2022, Teledyne e2v Semiconductors SAS



EV10AS940 Single channel Ka-band capable 12.8 GSPS ADC

Test . .
Parameter Level Symbol Min Typ Max Unit
CMOS Schmitt trigger hysteresis Vhystc 0.10*Vcesive \4
CMOS low level input current (Vinc=0 V) lic 0.3 HA
CMOS high level input current (Vinc= Vccsivs Mmax) lihc 15 HA
CMOS OUTPUTS
SPI (MISO),
FREQUENCY HOPPING (NCO_CLK)
CMOS low level OUtpUt VOItage (IOIC =3 mA) VoLc 0.20*Vccesivs \Y
CMOS high level output voltage (lohc = 3 mA) Vore 0.8*Vcesive \
SYNC INPUT (SYNCIN/P)
Logic compatibility LVDS
Input voltages to be applied
e  Swing Vin-Vie 100 350 600 mvV
. Common mode (DC Coupled) Viem 1.00 1.25 1.50 \%
Input capacitance CSYNC 0.5 pF
Input resistance RSYNC 80 100 120 Q
SYNC OUTPUTS (SYNCON/P, SSON/P, SSO2N/P)
Logic compatibility LVDS
Output levels (full swing)
50Q transmission lines, 100Q (2 x 50Q differential
termination)
. Logic low VoL 1.25 \Y
e  Logic high Vou 1.25 \%
«  Differential output Von-Vour 250 350 450 mV
e  Common mode @ Vocum 1.025 1.25 1.375 \Y
Outputs levels in power down mode Outp/Outn 1.8 \%
High Speed Serial Links OUTPUTS (SLxN/P with x = 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, 10)
Logic compatibility CML
Operating mode Synchronous
Output levels (full swing)
50Q transmission lines, 100Q (2 x 50Q differential
termination
e  Logic low VoL Vecoove-0,55 \
o LOgiC hlgh VoH Vccoovg-o.zl \Y
e Differential output Vou-Vor 170 mVp
. Common mode Vocm Vecoove-0,38 \
Output levels (reduce swing)
50Q transmission lines, 100Q (2 x 50Q differential
termination
e Logic low VoL Vecoove-0,41 \
L] LOgiC hlgh Von Vcecoove-0.15 \Y
o Differential output Von-Vor 130 mVp
. Common mode Vocm Vecoove-0.28 \

(1) Intrinsic jitter integrated from 1Hz to 29GHz.
(2) DC coupled mandatory for SYNCON/P.
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4.2 Converter’s Characteristics

Unless otherwise specified, typical values are given at Tj=85°C with Fs=12.8GSps, PcLk = +2dBm, no DDC activated,
no background calibration, NCO_CLK, SSO2 and SYNCO disabled, and for the following typical supplies Vccasvs =
3.3V, Vceaivz = 1.2V, Vecaove = 0.9V, Veepove = 0.9V, Vccoove = 0.9V, Vccoivs = 1.8V, Veesivs = 1.8V

Minimum and Maximum values are given over temperature.

Table 2 : Dynamic Characteristics.

Parameter J:VS(:I Symbol Min Typ Max Unit
AC ANALOG INPUT
Full power input bandwidth (-3dB) FPBW 34 GHz
DYNAMIC PERFORMANCE
Spurious Free Dynamic Range (Single Tone)
Fin=6.7 GHz
e -1dBFS
e -3dBFS ig
. -6 dBFS 49
Fin=15.6 GHz
e -1dBFS 40
e -3dBFS SFDR 45 dBc
. -6 dBFS 50
Fin= 28,2 GHz
e -1dBFS 43
e -3dBFS 47
e -6dBFS 50
Fin=34.5 GHz
e -6 dBFS 41
SNR
Fin=6.7 GHz
e -1dBFS
e -30dBFS jg
. -6 dBFS 46
Fin=15.6 GHz
e -1dBFS
. -3 dBFS ig
e -6dBFS SNR 45 dBFS
Fin=28.2 GHz
. -1 dBFS 40
e -3dBFS 42
e -6dBFS 45
Fin=34.5 GHz
. -1 dBFS 39
e -3dBFS 41
e -6dBFS 44
ENOB
Fin=6.7GHz
e -1dBFS
e -3dBFS 6.3
« -6dBFS 08
Fin=15.6 GHz '
e -1dBFS
e -3dBFS gg
Fin=28.2GHz
e -1dBFS 6.4
e -3dBFS 6.7
. -6 dBFS 7.2
Fin=34.5GHz
. -1 dBFS 6.2
e -3dBFS 6.5
e -6dBFS 7.0
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5. PIN CONFIGURATION AND FUNCTIONS
5.1 Pinout Top View
1 2 3 4 5 6 7 9 10 11 12 13 14 15 16 17 18
SLO4N SLOZN SLOON SLOIN SLOIN SLOSN
sL04P 5L02P SLOOP sLO1P SL03P SL05P
[ s = e = S S S [
] e o o
e e il e
sL1oN| | sL1oP npio | Grpio 10 sLo9P | | sLon
= - e
svncol |svco . . veen| | veen| | veep || veep ssopal [ssong
GNDIO . . pGND | | DGND | | DGND | | DGND GNDIO
N aGND | | VECA [ aGND | | YCCA]  aGhp | VECA ssOP || sson
;“E:&) DNC acnD || VECA [ [ acnp | | VECA | acnp | | ViGSA | [ AeND || AcND GNDIO
;‘g& AGND | | AGND | | AGND | | AGND | | AGND | | AGND | [ AGND | | AGND | | AGND
g‘g& DNC aGND | | AcND || aND | | achD | | AGND | | AGND | [ aGHD | | aGND || aGND | | AcD | | acND
miso achD | | achD | | acND | | VGGt | [ Vs | | Yvs. | | AN [ | AGhD | | achD | | AGND | | aGND syNcip| [syNcIN
mosi || onc achD | | achD | | acND | | acND | [ AcND | | achD | |achD [ | VRGA | | acnp | | acnD | | acnD
SCLK AGND | [ AGND | | acND | [ acnD | [ aGND | | acND | |acnp | | VEEA || achD | | aGND || AGND | | AGND | | AGND (| AGND
RSTN || DNC aGND | | acnD || aGND | | aGD || wvin || achD | [acnD | [acnD || acnD || acnD || achD | | achD | | aGnD || aGND
CSN AGND | | AGND | | aGND | | acND AGND | | AGND | | AGND || AGND | | AGhD | | achD | | achb | | achp || AcND
onc || acnp | |p2_ct| | p1_cT| | achD AGHD | | aGND | | AGND || AGND || ckin | | achD | | AehD | | aGhD | | AGND
onc || aGhD | |p2 an||p1 an| | acND AGND | | aGhD | | AGND || AGND AGND | | AGND | | aGND

Figure 2 : EV10AS940 Pinout.

I:' Inputs
I:‘ Outputs

I:‘ Do not Connect

[] Analog supply 3v3 [ ] Digital Suuply ove [Jll] cMOs 10 Supply
I:‘ Digital Ground I:‘ Analog Supply 1V2 . CML IO Supply

. 10 Ground I:‘ Analog Supply 0V9 . LVDS 10 Supply
Figure 3 : Pinout Color Description.

I:‘ Analog Ground
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6. PACKAGE DESCRIPTION

6.1 Package Substrate Description

EV10AS940 package consists of a Flip-Chip Ball Grid Array (FC-BGA) organic substrate and Copper lid with Nickel
finishing. The details of the package are:

Package Technology: FC-BGA
Package Dimensions: 16.0x17.6mm2
Ball Count: 350

Ball Pitch: 0.8mm

Ball Diameter: 0.5mm

Ball Material: SAC305

RoHS: Pb-Free

6.2 Package Outline
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Figure 4 : EV10AS940 BGA Package Outline. ®

(1) All dimensions in mm.
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7. ORDERING INFORMATION

Table 3 : Product Ordering Information.

Part Number Package S S Relis Comment
Range Level
EVP10AS940Z2J FC-BGA350 Ambient Prototype Pb-Free Prototype

IMPORTANT NOTICE

Teledyne e2v provides technical and reliability data, including datasheets, design resources, application, and other
recommendations (“Resources”) “as is” at the date of its disclosure. All Teledyne e2v Resources are subject to
change without notice to improve reliability, function, design, or otherwise.

These Resources are intended for skilled developers designing with Teledyne e2v products. You are solely
responsible for a. selecting the appropriate Teledyne e2v products for your application, b. designing, validating and
testing your application, and c. ensuring your application meets applicable standards, and any other safety, security,
or other requirements.

Teledyne e2v makes no warranty, representation or guarantee regarding the suitability of these Resources for any
particular purpose, or the continuing production of any of its products. Teledyne e2v grants you permission to use
these Resources only for the development of an application that uses the Teledyne e2v products described in the
Resource. Other reproduction and display of these Resources are not permitted. No license, express or implied, to
Teledyne e2vintellectual property right or to any third-party intellectual property right is granted by this document or
by the conduct of Teledyne e2v.

To the maximum extent permitted by law, Teledyne e2v disclaims (i) any and all liability for any errors, inaccuracies
or incompleteness contained in these Resources, or arising out of the application of or use of these Resources, and
(ii) any and all express or implied warranties, including those of merchantability, fithess for a particular purpose or
non-infringement of intellectual property rights. You shall fully indemnify Teledyne e2v against, any claims, damages,
costs, losses, and liabilities arising out of your application of or use of these Resources.

Teledyne e2v’s acceptance of any products purchase orders is expressly conditioned upon your assent to Teledyne
e2v’'s General Terms and Conditions of Sale which are stated in any Teledyne e2v’s offer and can be found at
www.teledyne-e2v.com/about-us/terms-and-conditions/.

The provision of these Resources by Teledyne e2v does not expand or otherwise alter Teledyne e2v’s applicable
warranties or warranty disclaimers for Teledyne e2v products.

Mailing Address: Teledyne e2v Semiconductors SAS, Avenue de Rochepleine, 38120 Saint Egréve, France.
Telephone: +33 4 76 58 30 00
e-mail: gre-hotline-bdc@teledyne.com

Copyright © 2022, Teledyne e2v Semiconductors SAS
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