e2xv

Datasheet

Main Features

Single Core ADC Architecture with 10-bit Resolution integrating

a Selectable 1:1/2/4 DEMUX

1.5 Gsps Guaranteed Conversion Rate

Differential input Clock (AC coupled)

Analogue input Voltage: 500 mVpp Differential Full Scale (AC Coupled)
Analogue and Clock Input Impedance: 100Q2 Differential

LVDS Differential Output Data with Swing Adjustment and Data Ready
Fine Adjustment of ADC Gain, Offset

Fine Adjustment of Sampling Delay for Interleaving

Static and Dynamic Test Mode for ADC and DEMUX

Data Ready Common to the 4 Output Ports

1.7 W Power Dissipation

Power Supply: 5.2V, 3.3V and 2.5V (Output Buffers)

fpBGA 196 RoHS Package

Performances

2.2 GHz Full Power Input Bandwidth (-3 dB)
Gain Flatness:
— 0.5 dB from 10 MHz to 1500 MHz (15! & 2"? Nyquist)
- 1.0 dB from 1500 MHz to 1800 MHz (L-band)
Single Tone Performance:

EV10AS180ZPY

Lower power L-Band 10-bit 1.5 Gsps ADC

— SFDR = 59 dBFS, ENOB = 8.2 bit_FS, SNR = 54 dBFS at Fin = 750 MHz, -3 dBFS, Fs = 1.5 Gsps
— SFDR = 59 dBFS, ENOB = 8.0 bit_FS, SNR = 51 dBFS at Fin = 1800 MHz, -3 dBFS, Fs = 1.5 Gsps
— SFDR = 58 dBFS, ENOB = 8.1 bit_FS, SNR = 53 dBFS Fin = 750 MHz, -1 dBFS, Fs = 1.5 Gsps

— SFDR = 56 dBFS, ENOB = 7.7 bit_FS, SNR = 50 dBFS at Fin = 1800 MHz, -1 dBFS, Fs = 1.5 Gsps
— SFDR =-60 dBFS, ENOB = 8.5 Bit; SNR = 55 dBFS at Fin = 750 MHz @-12 dBFS, Fs = 1.5 Gsps
— SFDR = -60 dBFS, ENOB = 8.2 Bit; SNR = 53 dBFS at Fin = 1800 MHz @-12 dBFS, Fs = 1.5 Gsps

Broadband Performance:
— NPR =45 dB at -13 dBFS Optimum Loading Factor in 1st Nyquist
— NPR =43 dB at -13 dBFS Optimum Loading Factor in L-band
Latency 2.5 Clock Cycles

Main Applications

— Test and Measurement Equipment

— 10 Gbps Wireless Telecommunications
— Software-Defined Radio

— Data Acquisition Systems
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1.

1.1

General Description

Block Diagram

Figure 1-1.
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EV10AS180ZPY

1.2 Description

The EV10AS180ZPY is a 10-bit 1.5 Gsps ADC. The device includes a front-end Track and Hold
stage (T/H), followed by an analogue encoding stage (Analogue Quantizer) which outputs analogue res-
idues resulting from analogue quantization. Successive banks of latches regenerate the analogue
residues into logical levels before entering an error correction circuitry and a resynchronization stage fol-
lowed by a DEMUX with 100Q differential output buffers.

Main settings of the EV1I0AS180ZPY are as follows:

— It works in fully differential mode from analogue inputs up to digital outputs.

— It operates in the first Nyquist and L-Band (Fin ranging from DC to 1800 MHz).
— RS0 and RS1 pins allow to select the DEMUX Ratio (1:1 or 1:2 or 1:4).

— DEMUX outputs are synchronous on each port.

— A differential Data Ready output indicates when the outputs are valid. The Data Ready signal
(DR, DRN) is common to the 4 ports.
— A power up reset ensures that the first digitized value corresponds to the first acquisition. An
external Reset (RSTN) can also be used.
— The gain control pin, GA, and offset control, OA, are provided to adjust the ADC gain and
offset transfer function.
— The SA pin is used to lower the swing of ADC output buffers.
— A Sampling Delay Adjust function (SDA) is provided to fine tune the ADC aperture delay, for
applications requesting the interleaving of multiple ADCs for example.
— A diode monitors the junction temperature, with both the anode and the cathode being
accessible.
— For debug and testability, the following functions are provided:
¢ a static test mode, used to test either VOL or VOH at the ADC outputs (all bits at “0” level or “1”
level respectively),
* a dynamic Built-In Test, providing series of “1”s and “0”s in a checker board pattern fashion on
all 4 ports.
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2. Electrical Characteristics

2.1 Recommended Conditions of Use

EV10AS180ZPY

Table 2-1. Recommended Conditions of Use
Parameter Symbol Comments Typ. Unit
Power supplies Vees 3.3 \'
Differential analogue input voltage (Full Scale) Vin—Vinn 100Q differential 500 mVpp
Clock input power level . o

Pok—P 100Q differential input 4 dBm
(Ground common mode) CLK™ T CLKN I 1t inpd
Storage temperature T -565 to 125 °C

stg

2.2 Electrical Characteristics

Unless otherwise stated, requirements apply over the full operating temperature range (for performance)
and at all power supply conditions.

Table 2-2. Electrical Characteristics
Parameter Symbol Min Typ. Max Unit
RESOLUTION 10 bit
ESD CLASSIFICATION Class 1B
POWER REQUIREMENTS
Power Supply voltage
- Analogue Vees 5.0 5.2 5.5 \Y
- Analogue Core and Digital Vees 3.15 3.3 3.45 \
- Output buffers Veeo 24 25 2.6 \
Power Supply current in 1:1 DEMUX Ratio
PPy |_Vees 85 mA
- Analogue
- 1_Vees 330 mA
- Analogue Core and Digital |V 110 mA
- Output buffers —'cco
Power Supply current in 1:2 DEMUX Ratio
wer Supply currentt ! |_Veos 85 mA
- Analogue
.. |_V003 335 mA
- Analogue Core and Digital LV 160 mA
- Output buffers — ceo
Power Supply current in 1:4 DEMUX Ratio mA
|_vces 85
- Analogue | 355 mA
- Analogue Core and Digital I_VCC3 240 mA
- Output buffers —veeo
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EV10AS180ZPY

Table 2-2. Electrical Characteristics (Continued)

Parameter Symbol Min Typ. Max Unit
Power dissipation @-12dBFS

- 1:1 Ratio with standard LVDS output swing PD 1.59 w
- 1:1 Ratio with 100mV LVDS output swing PD 1.60 w
- 1:2 Ratio with standard LVDS output swing PD 1.73 W
- 1:2 Ratio with 100mV LVDS output swing PD 1.69 W
- 1:4 Ratio with standard LVDS output swing PD 1.94 W
- 1:4 Ratio with 100mV LVDS output swing PD 1.82 W
LVDS Data and Data Ready Outputs

Logic compatibility LVDS differential

Output Common Mode " Vocm 1.125 1.25 1.375 v
Differential output (! Vobire 250 350 450 mvV
Output level “High” © Vou 1.25 - -

Output level “Low” ©) VoL - - 1.25 Vv
Output data format Binary

ANALOGUE INPUT

Input type AC coupled

Analogue Input Common Mode 31 Vv
(for DC coupled input) )

Full scale input voltage range Vin -125 +125 mV
(differential mode) VinN -125 +125 mV
Full scale analog input power level PN -5 dBm
Analogue input capacitance (die only) Cin 0.3 pF
Input leakage current (VIN = VINN = 0V) In 50 pA
Analogue Input resistance (Differential) Rin 96 100 104 Q
CLOCK INPUT (CLK, CLKN)

Input type DC or AC coupled

Clock Input Common Mode v o v
(for DC coupled clock) 1CM

Clock Input power level

(low phase noise sine wave input) Poik 0 4 +10 dBm
100Q2 differential

Qlock input swing (differential voltage) on each clock Ve +447 708 +1410 mv
input Verkn

Clock input capacitance (die only) Ccik 0.3 pF
Clock Input resistance (Differential) Reik 94 98 102 Q
RSTN (active low)

Logic compatibility 2.5V CMOS compatible

Input level “High” Vi 2.0 ‘ ‘ Vv
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EV10AS180ZPY

Table 2-2. Electrical Characteristics (Continued)
Parameter Symbol Min Typ. Max Unit
Input level “Low” Vi 0.4 \Y
DIGITAL INPUTS (RS0, RS1, DECN, SDAEN, TM1, TMO0)
Logic low
Resistor to ground R 0 10 Q
Voltage level Vi - 0.5 \Y
Input current I - 450 HA
Logic high
Resistor to ground Ry 10k infinite Q
Voltage level ViH 2.0 - \Y
Input current I 150 HA
OFFSET, GAIN & SAMPLING DELAY ADJUST SETTINGS (OA, GA, SDA)
Min voltage for minimum Gain, Offset or SDA Analogue_min 2xV;3/3-0.5
Max voltage for maximum Gain, Offset or SDA Analogue_max 2xV3/3+0.5 \Y
Input current for min setting Imin 200 HA
Input current for nominal setting lnom 50 pA
Input current for max setting I max 200 pA
ANALOGUE SETTINGS (SA)
SA voltage for default swing value Smax 2xV5/3
SA voltage for minimum swing value Smin 2xV;3/3-0.5
Input current (low, for default swing value lnin 50 HA
Input current (high) for min swing value I max 150 pA
Notes: 1. Assuming 100Q2 termination ASIC load.
2. VODIFF can be lobe lowered down to 100 mV with SA pin to reduce power consumption.
3. VOH min and VOL max can never be 1.25V at the same time when VODIFF is min.
6
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2.3 Converter Characteristics

EV10AS180ZPY

Unless otherwise stated, requirements apply over the full operating temperature range (for performance)
and at all power supply conditions.

Table 2-3. DC Converter Characteristics

Parameter Symbol Min Typ Max Unit
Resolution 10 Bit
Missing codes Mcobes None allowed
DC ACCURACY
lefe_rentlal Non Linearity DNL+ 05 10 LSB
(for information only)
Integral Nonl Linearity INL+ 10 50 LSB
(for information only)
Integral Non Linearity INL- -1.0 -2.0 LSB
Gain central value (" ADCgan 0.9 1.0 1.1
Gain error drift versus temperature (over 15

0.15

C°)
ADC offset @ ADCoprser +10 LSB

Notes: 1.

The ADC Gain center value can be tuned to 1.0 using the Gain adjust function.

2. The ADC offset can be tuned to mid code 512 using the Offset adjust function.
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EV10AS180ZPY

24 Dynamic Performance

Unless otherwise stated, requirements apply over the full operating temperature range (for performance)
and at all power supply conditions assuming an external clock jitter of 225 fs rms (which corresponds to
the e2v testbench value). ADC internal clock jitter is 200 fs rms.

Table 2-4. Dynamic Performance

Parameter Symbol Min Typ Max Unit
AC Analogue Inputs
Full power Input Bandwidth FPBW 2.2 GHz
Gain Flatness (from 10 to 750 MHz) 0.5 dB
Gain Flatness (from 750 to 1500 MHz) 1.2 dB
Gain Flatness (from 1500 to 1800 MHz) 1.0 dB
Deviation from linear phase (1! Nyquist) 5 °
Deviation from linear phase (2" Nyquist) 1 °

Deviation from linear phase

2 o

(L-band up to 2.25 GHz)
Input voltage stqndlng Wave Ratio up to 1.8 GHz VSWR 1.2:1
(unpowered device)
AC Performance in 15! Nyquist
-12 dBFS differential input mode, 50% clock duty cycle, +4 dBm differential clock, external jitter = 225 fs rms max
Signal to Noise And Distortion Ratio

SINAD 53.0 dBFS
Fs=1.5Gsps Fin=750 MHz
Effective Number of Bits

ENOB 8.5 Bit FS
Fs=1.5Gsps Fin =750 MHz !

ianal to Noise Rati

Signal to Noise Ratio SNR 55.0 dBFS

Fs=1.5Gsps Fin=750 MHz

Total Harmonic Distortion
(25 harmonics) THD 60 dBFS
Fs=1.5Gsps Fin=750 MHz

Spurious Free Dynamic Range

SFDR 62 dBFS
Fs=1.5Gsps Fin=750 MHz

Noise Power Ratio

Notch centered on 50 MHz,
notch width 500 kHz on 20 MHz - 700 MHz band

1.5 Gsps at optimum loading factor of -13.1 dBFS

NPR 45.0 daB

Noise Power Ratio

Notch centered on 350 MHz,
notch width 500 kHz on 20 MHz - 700 MHz band

1.5 Gsps at optimum loading factor of -13.1 dBFS

NPR 45.0 daB

Noise Power Ratio

Notch centered on 657 MHz,
notch width 500 kHz on 20 MHz - 700 MHz band

1.5 Gsps at optimum loading factor of -13.1 dBFS

NPR daB

1033A-BDC-01/03/2010 e2v semiconductors SAS 2010

The information in this document is subject to change without notice

Confidential



Table 2-4. Dynamic Performance (Continued)

EV10AS180ZPY

Parameter

Symbol Min

Typ

Max

Unit

IMD3 differential

(2Fin1 = Fin2, 2Fin2 — Fin1, unfilterable 3rd order
Intermodulation products)

At -7 dBFS
Fin1 =790 MHz
Fin2 = 800 MHz

IMD

60

dBc

AC Performance in 2" Nyquist
-12 dBFS differential input mode, 50% clock duty cycle, +4 dBm

differential clock, external jitter = 225 fs rms max

Noise Power Ratio

Notch centered on 800 MHz,
notch width 500 kHz on 770 MHz - 1450 MHz band

1.5 Gsps at optimum loading factor of -13.1 dBFS

NPR

dB

Noise Power Ratio

Notch centered on 1100 MHz,
notch width 500 kHz on 770 MHz - 1450 MHz band

1.5 Gsps at optimum loading factor of -13.1 dBFS

NPR

dB

Noise Power Ratio

Notch centered on 1407 MHz,
notch width 500 kHz on 770 MHz - 1450 MHz band

1.5 Gsps at optimum loading factor of -13.1 dBFS

NPR

dB

AC Performance in LBAND
-12 dBFS differential input mode, 50% clock duty cycle, +4 dBm

differential clock, external jitter = 225 fs rms max

Signal to Noise And Distortion Ratio
Fs=1.5Gsps Fin=1800 MHz

SINAD

51.5

dBFS

Effective Number of Bits
Fs=1.5Gsps Fin=1800 MHz

ENOB

8.2

Bit FS

Signal to Noise Ratio
Fs=1.5Gsps Fin=1800 MHz

SNR

53.0

dBFS

Total Harmonic Distortion
(25 harmonics)
Fs=1.5Gsps Fin=1800 MHz

THD

58

dBFS

Spurious Free Dynamic Range
Fs=1.5Gsps Fin=1800 MHz

SFDR

60

dBFS

Noise Power Ratio

Notch centered on1550 MHz,
notch width 500 kHz on 1520 MHz - 2200 MHz band

1.5 Gsps at optimum loading factor of -13.1 dBFS

NPR

43.0

dB

Noise Power Ratio

Notch centered on 1850 MHz,
notch width 500 kHz on 1520 MHz - 2200 MHz band

1.5 Gsps at optimum loading factor of -13.1 dBFS

NPR

dB
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Table 2-4. Dynamic Performance (Continued)

EV10AS180ZPY

Parameter

Symbol

Min

Typ

Max

Unit

Noise Power Ratio

Notch centered on 2157 MHz,
notch width 500 kHz on 1520 MHz - 2200 MHz band

1.5 Gsps at optimum loading factor of -13.1 dBFS

NPR

daB

IMD3 differential

(2Fin1 — Fin2, 2Fin2 — Fin1, unfiltrable 3rd order
Intermodulation products)

At -7 dBFS
Fin1 = 1120 MHz
Fin2 = 1130 MHz

IMD

59

dBc

IMD3 differential

(2Fin1 — Fin2, 2Fin2 — Fin1, unfiltrable 3rd order
Intermodulation products)

At -7 dBFS
Fin1 = 1550 MHz
Fin2 = 1560 MHz

IMD

58

dBc

2.5 Timing Characteristics and Switching Performances

Unless otherwise stated, requirements apply over the full operating temperature range (for performance)

and at all power supply conditions.

Table 2-5. Timing Characteristics and Switching Performances

Parameter Symbol Min Typ Max Unit
SWITCHING PERFORMANCE AND CHARACTERISTICS
Maximum clock frequency ("
1:1 DEMUX Ratio 750
. MHz
1:2 DEMUX Ratio 1500
1:4 DEMUX Ratio 1500
Minimum clock frequency (") 1400 MHz
Maximum Output Rate per port
(Data and Data Ready)
1:1 DEMUX Ratio 750 Msps
1:2 DEMUX Ratio 750
1:4 DEMUX Ratio 750
Maximum Output Frequency per port
(Data and Data Ready) ®
1:1 DEMUX Ratio 375 MHz
1:2 DEMUX Ratio 375
1:4 DEMUX Ratio 375
Analogue input frequency DC 1800 MHz
BER@1.5 Gsps 10 Error/
sample

10
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EV10AS180ZPY

Table 2-5. Timing Characteristics and Switching Performances (Continued)
Parameter Symbol Min Typ Max Unit

TIMING

ADC settling time

T 77
(VIN-VINN = 400 mVpp) S 0 ps

Overvoltage recovery time ORT 0 ps
ADC step response (10% to 90%) 600 ps
Overshoot 0 %
Ringback 0 %
Clock duty cycle 40 50 60 %
Minimum clock pulse width (high) TC1 0.25 0.375 ns
Minimum clock pulse width (low) TC2 0.25 0.375

Aperture delay (! TA 250 ps
Aperture delay adjustment SDA -42 +42 ps

Output rise/fall time for DATA

TR/TF 400 S
(20% to 80%) @ P
Output rise/fall time for DATA READY
(20% to 80%) @ TRITF 700 ps
Output Data to Data Ready propagation delay
DMUX 1:1 M li t
U @ 500 MSps sampllng rate D1 144 ns
DMUX 1:2 @ 1.5 GSps sampling rate 1 ns
DMUX 1:4 @ 1.5 GSps sampling rate 15 ns
Data Ready to Output Data propagation delay
DMUX 1:1 @ 500 MSps sampling rate
pS sampiing TD2 0.560 ns
DMUX 1:2 @ 1.5 GSps sampling rate 0.330 ns
DMUX 1:4 @ 1.5 GSps sampling rate 1' 20 ns
Data output delay™
DMUX 1:1 TOD 3.5 ns
DMUX 1:2 and DMUX 1:4 6
Data Ready output delay® TDR 45 ns
DMUX 1:1 6.8
DMUX 1:2 and DMUX 1:4
ITOD - TDRI 1 ns
1
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Table 2-5. Timing Characteristics and Switching Performances (Continued)
Parameter Symbol Min Typ Max Unit
Output Data Pipeline delay
1:1 DEMUX Ratio
Port A 3.5
1:2 DEMUX Ratio
Port A 3.5
Port B TPD 25 S;l/%fg
1:4 DEMUX Ratio
Port A 55
Port B 4.5
Port C 3.5
Port D 2.5
Data Ready Pipeline delay
1:1 DEMUX Ratio TPD 4 Clock
1:2 DEMUX Ratio 4.5 cycle
1:4 DEMUX Ratio 7.5
RSTN to DR, DRN TRDR 10 ns
RSTN min pulse duration 4 ns

Notes:

. See Definition of Terms in Section 3.

Data Ready outputs are active on both rising and falling edges (DR/2 mode).

. TOD and TDR propagation times are defined at package input/outputs. They are given for reference only.

1
2
3. Lioap =5 nH, C oap = 5 pF termination (for each single-ended outputLoad.
4
5

. Values for TD1 and TD2 are given for a 1.5 Gsps external clock frequency (50% duty cycle).
For different sampling rates, apply the following formula:
TD1 =T/2 +(ITOD — TDRI) and
TD2 = T/2 +(ITOD — TDRI) where T = clock period.

This results in:

- placing the rising edge (True - False) of the differential Data Ready signal in the middle of the Output Data valid window.

- giving maximum setup and holding times for external data acquisition.

12
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2.6 Timing Diagrams

Figure 2-1.  Principle of Operation, DMUX 1:1

o TA I
VIN __*L>th;__________><_____
! N N+ 1
1 750 MHz max TC : R
I"‘——'I" - e e T
CLK A | I A : -

TODE+ pipeline delay 750 Msps max

X N >< N+ 1 :j::x:i: N+2 /_

TDR + pipeline delay | TD1 + TD2

o N e

AQ...A9 : :

Figure 2-2.  Principle of Operation, DMUX 1:2

L TA __“—_““““““__“__
VIN X S
:N N+ 1 N+ 2 -~
1.5 GHz max h_*;gg

mmmmmmm'ﬂmm

TOD + pipeline delay 750 M
- , sps max
-

£0..A9 >< N >< N+2 Y N+4 Xﬁ

' TOD + pipeline delay 750 Msps max
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1
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Figure 2-3.  Principle of Operation, DMUX 1:4
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Figure 2-4. Power up Reset Timing Diagram (DMUX 1:1)
VCC5 Nominal

- 80% of VCC5

VCC5

o ML
Internal Power \\i

upreset = Tttt

Fy A
_______________________________________ 1 b A

Y I SR T (22) (25 (25 I
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EV10AS180ZPY

Figure 2-5. External Reset T|m|ng Diagram (DMUX 1:1)
ok 4 L4 N!HH‘\_‘\*H\
RSTN : :

pulse i ! o
. ' TOD + pipeline 'delay port A

N XoNe1 X N+2 ) N+3

| TDFi + pipeline delay

o X O >< __________ N Nany

A0..A9

2.7 Coding
Table 2-6. ADC Coding Table
Digital output
Differential analogue input Voltage level Binary
MSB (bit 9)............... LSB (bit 0)

> +250.25 mV >Top end of full scale +%2 LSB 1111111111

+250.25 mV Top end of full scale +%2 LSB 1111111111

+249.75 mV Top end of full scale -2 LSB 1111111110

+125.25 mV 3/, full scale +V2 LSB 1100000000

+124.75 mV 3/, full scale =12 LSB 1011111111

+0.25 mV Mid scale +%2 LSB 1000000000

-0.25 mV Mid scale -2 LSB o111111111

-124.75 mV 1/,full scale +% LSB 0100000000

—-124.25 mV '/, full scale 2 LSB 0011111111

—249.75 mV Bottom end of full scale +12 LSB 0000000001

—-250.25 mV Bottom end of full scale =2 LSB 0000000000

<-250.25 mV < Bottom end of full scale -2 LSB 0000000000
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3. Definition of Terms

Table 3-1.

Definition of Terms

EV10AS180ZPY

Abbreviation

Term

Definition

(Fs max)

Maximum Sampling Frequency

Sampling frequency for which ENOB < 6bits.

(Fs min)

Minimum Sampling frequency

Sampling frequency for which the ADC Gain has fallen by 0.5 dB with respect to the gain
reference value. Performances are not guaranteed below this frequency.

(BER)

Bit Error Rate

Probability of exceeding a specified error threshold for a sample at maximum specified
sampling rate. An error code is a code that differs by more than +4 LSB from the correct
code.

(FPBW)

Full power input bandwidth

Analogue input frequency at which the fundamental component in the digitally
reconstructed output waveform has fallen by 3 dB with respect to its low frequency value
(determined by FFT analysis) for input at Full Scale —1 dB (-1 dBFS).

(SSBW)

Small Signal Input bandwidth

Analogue input frequency at which the fundamental component in the digitally
reconstructed output waveform has fallen by 3 dB with respect to its low frequency value
(determined by FFT analysis) for input at Full Scale —10 dB (— 10 dBFS).

(SINAD)

Signal to noise and distortion ratio

Ratio expressed in dB of the RMS signal amplitude, set to 1dB below Full Scale
(- 1 dBFS), to the RMS sum of all other spectral components, including the harmonics
except DC.

(SNR)

Signal to noise ratio

Ratio expressed in dB of the RMS signal amplitude, set to 1dB below Full Scale, to the
RMS sum of all other spectral components excluding the twenty five first harmonics.

(THD)

Total harmonic distortion

Ratio expressed in dB of the RMS sum of the first twenty five harmonic components, to the
RMS input signal amplitude, set at 1 dB below full scale. It may be reported in dB (i.e.
related to converter —1 dB Full Scale), or in dBc (i.e. related to input signal level).

(SFDR)

Spurious free dynamic range

Ratio expressed in dB of the RMS signal amplitude, set at 1dB below Full Scale, to the
RMS value of the highest spectral component (peak spurious spectral component). The
peak spurious component may or may not be a harmonic. It may be reported in dB (i.e.,
related to converter —1 dB Full Scale), or in dBc (i.e. related to input signal level).

(ENOB)

Effective Number Of Bits

SINAD - 1.76 +20 log (A/ FS/2)
6.02

ENOB =

Where A is the actual input amplitude and FS is the full scale range of the ADC under test.

(DNL)

Differential non linearity

The Differential Non Linearity for an output code i is the difference between the measured
step size of code i and the ideal LSB step size. DNL (i) is expressed in LSBs. DNL is the
maximum value of all DNL (i). DNL error specification of less than 1 LSB guarantees that
there are no missing output codes and that the transfer function is monotonic.

(INL)

Integral non linearity

The Integral Non Linearity for an output code i is the difference between the measured
input voltage at which the transition occurs and the ideal value of this transition.
INL (i) is expressed in LSBs, and is the maximum value of all [INL (i)I.

(TA)

Aperture delay

Delay between the rising edge of the differential clock inputs (CLK, CLKN) (zero crossing
point), and the time at which (V,y, Viy) is sampled.

(JITTER)

Aperture uncertainty

Sample to sample variation in aperture delay. The voltage error due to jitter depends on the
slew rate of the signal at the sampling point.

(TS)

Settling time

Time delay to achieve 0.2% accuracy at the converter output when an 80% Full Scale step
function is applied to the differential analogue input.

(ORT)

Overvoltage recovery time

Time to recover 0.2% accuracy at the output, after a 150% full scale step applied on the
input is reduced to midscale.

(TOD)

Digital data Output delay

Delay from the rising edge of the differential clock inputs (CLK, CLKN) (zero crossing point)
to the next point of change in the differential output data (zero crossing) with specified load.
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Table 3-1.

Definition of Terms

EV10AS180ZPY

Abbreviation

Term

Definition

Delay from the falling edge of the differential clock inputs (CLK, CLKN) (zero crossing

(TDR) Data ready output delay point) to the next point of change in the differential output clock
(zero crossing) with specified load.
(TD1) Time delay from Data transition to | General expression is TD1 = TC1 + TDR — TOD with TC = TC1 + TC2 = 1 encoding clock
Data Ready period.
Time delay from Data Ready to General expression is TD2 = TC2 + TDR — TOD with TC = TC1 + TC2 = 1 encoding clock
(TD2) ;
Data period.
. . TC1 = Minimum clock pulse width (high) TC = TC1 + TC2.
(TC) Encoding clock period " .
TC2 = Minimum clock pulse width (low).
L Number of clock cycle between the sampling edge of an input signal and its associated
(TPD) Pipeline Delay output signal, regardless the TOD.
(TRDR) Data Ready reset delay Delay between .the falling edge of RSTN and the reset to digital zero transition of the Data
Ready output signal DR.
(TR) Rise time Time Fjelay for the output DATA signals to rise from 20% to 80% of delta between low level
and high level.
(TF) Fall time Time Qelay for the output DATA signals to fall from 20% to 80% of delta between low level
and high level.
(PSRR) Power supply rejection ratio Ratio of input offset variation to a change in power supply voltage.
When the input signal is larger than the upper bound of the ADC input range, the output
code is identical to the maximum code and the Out of Range bit is set to logic one. When
(NR2) Non return to zero the input signal is smaller than the lower bound of the ADC input range, the output code is
identical to the minimum code, and the Out of range bit is set to logic one. (It is assumed
that the input signal amplitude remains within the absolute maximum ratings).
(IMD) InterModulation Distortion The two.tone |nte.rmodu|at|on Fﬂstorhon (IMD) rejection is the ratio of either input tone to the
worst third order intermodulation products.
The NPR is measured to characterize the ADC performance in response to broad
bandwidth signals. When applying a notch-filtered broadband white-noise signal as the
(NPR) Noise Power Ratio input to the ADC under test, the Noise Power Ratio is defined as the ratio of the average
out-of-notch to the average in-notch power spectral density magnitudes for the FFT
spectrum of the ADC output sample test.
The VSWR corresponds to the ADC input insertion loss due to input power reflection. For
(VSWR) Voltage Standing Wave Ratio example a VSWR of 1.2 corresponds to a 20dB return loss (i.e. 99% power transmitted and

1% reflected).
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4. Pin Description

Figure 4-1. Pin Mapping (Top View)
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Table 4-1. Pin Description
Signal
Name Pin Number Description Direction | Equivalent Simplified Schematics
POWER SUPPLIES
5.2V analogue supply
Vees “KAZ' }:/?7’ L6,L7.18, L9, (Front-end Track & Hold circuitry). N/A
’ Referenced to AGND.
3.3V power supply (ADC Core,
Regeneration and Logic, DEMUX
Vees J4, J5, 10, J11 circuitry and Timing circuitry). N/A
Referenced to AGND.
D6, D7, D8, D9, E6, E7, | 2.5V digital power supply
Veeo E8, E9, F4, F5, F10, (output buffers). N/A
F11 Referenced to DGND.
g% '(:379 FI-?G F:7 GHGé (I5-|79 Analogue Ground.
"2 e lowe wa | AGND plane should be separated from
AGND J6, J7, J8, JIKB, K9, N/A
M8, M9, N6, N7, N8, N9, DGND on the board 0
N10, N11, P6, P7, P8, (thg two planes can be connected by 0
P11 resistors).
A1, A14, C7, C8, D4, Ground for output buffers.
D5, D10, D11, E4, E5, | DGND plane should be separated from
DGND E10, E11, G5, G10, H5, | AGND on the board N/A

H10, K4, K5, K10, K11,
L4, L10, P1, P14

(the two planes can be connected by 0Q2
resistors).

ANALOGUE INPUTS

VIN
VINN

P9
P10

Analogue input (differential) with internal
common mode at 3.1V.

It should be driven in AC coupling.
Analogue input is sampled and
converted (10-bit) on each positive
transition of the CLK input.

Equivalent internal differential 100Q2
input resistor.

Veos = 5.2V
4kQ
VINN L
[} . .
50Q
6kQ
VCC& = 5.2V T VICM = ~3V
1 T L J =1
AGND 1
50Q 82 pF
4kQ -
" VIN L] | GND
] -
6kQ
AGND
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Table 4-1. Pin Description (Continued)
Signal
Name Pin Number Description Direction | Equivalent Simplified Schematics
CLOCK INPUTS
Veea= 3.3V
11.5 kQ
ClK L
L . L]
Master sampling clock input (differential) ' —
with internal common mode at 2.65V. ! 50Q
8.5 kQ
CLK P5 ' Vees = 3.3V ' Vigu= ~2.65V
It should be driven in AC coupling. [ e J
CLKN N5 AGND
[ == 7pF
Equivalent internal differential 100Q2 i 5 kO 50Q P
input resistor. ! CLKN L] | | GND
R . . -
8kQ
AGND
RESET INPUT
Vees
Reset input (single-ended).
It is available in case it is necessary to %
reset the ADC during operation = ° \‘
(it is not mandatory to perform an RSTN | ‘ )
external reset on the ADC for proper . / L4
RSTN P3 operation of the ADC as a power up | 4
reset is already implemented). Vp
This reset is Asynchronous, it is 2.5 V A
CMOS compatible. It is active low. - ‘ r ‘
Refer to Section 2.6 and Section 5.4 : ;
DGND
Input voltage command 0 — 2.5V CMOS compatible.
If nothing is applied, IN = 2.5V.
20
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Table 4-1. Pin Description (Continued)

Signal
Name Pin Number Description Direction | Equivalent Simplified Schematics
DIGITAL OUTPUTS
VCOO

In-phase (Ai) and inverted phase (AiN)

digital outputs on DEMUX Port A

(withi=0...9). S =
A0, AON K2, K3 : L] [
A1, AIN N1, M2 Differential LVDS signal. R ' \ I
A2, A2N [ J2,J3 "4 OUTN 'Y
A3, AN 112,13 A0 is the LSB, A is the MSB. *LJ -
A4,A4N  [H3, H4 - ourt —
A5, A5N K1, J1 ©

’ ’ The differential digital output data is ( \

A6, ABN | M1, L1 transmitted at clock rate divided by the 4 d
A7, A7N H1, H2 DMUKX ratio (refer to RS0 and RS1 — ®
A8,A8N | G1,G2 settings).
A9, A9N G3, G4 Each of these outputs should be

terminated by a 100Q differential

resistor placed as close as possible to

the differential receiver.

& & Y &
DGND
21
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Table 4-1. Pin Description (Continued)
Signal
Name Pin Number Description Direction | Equivalent Simplified Schematics
In-phase (Bi) and inverted phase (BiN)
digital outputs on DEMUX Port B
(withi=0...9).
BO, BON F1, E1
B1,BIN | E2,E3 Differential LVDS signal.
B2, B2N D1, C1
B3, B3N D2, D3 BO is the LSB, BY is the MSB.
B4, B4N A2, B3 o
B5, BSN BS, C5 The differential digital output data is
B6,B6N B4, C4 transmitted at clock rate divided by the
B7, B7N B6, C6 DMUKX ratio (refer to RS0 and RS1
B8, B8N  |A5, A6 settings).
B9, BON A3, A4 Each of these outputs should be
terminated by a 100Q2 differential
resistor placed as close as possible to
the differential receiver.
In-phase (Ci) and inverted phase (CiN)
digital outputs on DEMUX Port C Veeo
(withi=0...9).
CO0, CON F14, E14
C1,CIN E13, E12 Differential LVDS signal.
C2, C2N D14, C14
L] [
C3,C3N | D13,D12 CO is the LSB, C9 is the MSB.
C4, C4N A13,B12 o R » —
"
C5, C5N B10, C10 The differential digital output data is .O_U—TN P
C6,C6N | B11,C11 transmitted at clock rate divided by the ' OUT )
C7,C7N B9, C9 DMUKX ratio (refer to RS0 and RS1 B -
C8,C8N  |A10, A9 settings). ( N
C9, CON A12, A11 Each of these outputs should be 4 ¢
terminated by a 100Q2 differential . .
resistor placed as close as possible to
the differential receiver.
In-phase (Di) and inverted phase (DiN)
digital outputs on DEMUX Port D
DO, DON  |K13, K12 (with i =0...9). I\ o & °
D1, DIN N14, M13
D2, D2N J13, J12 Differential LVDS signal. DGND
D3, D3N L13, L12 DO is the LSB, D9 is the MSB.
D4, D4N H12, H11 o
D5, D5N K14, J14 The differential digital output data is
D6, D6N M14, L14 transmitte_d at clock rate divided by the
D7 D7N H14. H13 DMUKX ratio (refer to RS0 and RS1
7, D7 ’ settings).
D8, D&N G14,G13 Each of these outputs should be
D9,DON  |G12, G11 terminated by a 100Q differential
resistor placed as close as possible to
the differential receiver.
22
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Table 4-1. Pin Description (Continued)

Signal
Name Pin Number Description Direction | Equivalent Simplified Schematics

VCOO

In-phase (DR) and inverted phase
(DRN) global data ready digital output
clock.

f .
Differential LVDS signal. ! \
'Y

]

The differential digital output clock is .

DR A8 used to latch the output data on T T ouT —

DRN B8 rising and falling edge. o ( \

The differential digital output clock rate is »
(CLK/2) divided by the DMUX

ratio (provided by RS0 and RS1 pins). B ¢ *

This differential digital output clock
should be terminated by a 100Q2
differential resistor placed as close as
possible to the differential receiver.

L
»
»

[

DGND

23

e2v semiconductors SAS 2010 1033A-BDC-01/03/2010

The information in this document is subject to change without notice

Confidential



EV10AS180ZPY

Table 4-1. Pin Description (Continued)
Signal
Name Pin Number Description Direction | Equivalent Simplified Schematics
ADDITIONAL FUNCTIONS
Vees
Decimation Function Enable (single-
DECN N13 ended). |
Active low.
Refer to Section 5.9 for more 2.6kQ 45kQ | |45kQ
information. - -
[
[ —
K
Test Mode. 4 »
TMO, TM1 | L11, M12 ) | :
Befer to‘Secnon 5.3 for more 45kQ 8kQ
information.
IN 200Q . J
/
V L
P N
DEMUX Ratio Selection.
RSO0, RS1 P12, P13 |
Refer to Section 5.2 for more 28kQ || _ 8kQ
information. [ |
DGND
SDAEN = Sampling delay adjust enable.
SDA = Sampling delay adjust. Driving by resistor: 10Q or 10 kQ.
SDAEN M11 | o .
Please refer to Section 5.10 for more Driving by voltage: 0.5V or 2V.
information.
24
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Table 4-1. Pin Description (Continued)
Signal
Name Pin Number Description Direction | Equivalent Simplified Schematics
Vees
| o
; K
! - .
| 1
AP |
SDAEN = Sampling delay adjust enable. x
SDA = Sampling delay adjust. : r
SDA M10 Please refer to Section 5.10 for more | AN
information. L/
E 200Q 200Q
; [ | o |
| Vref )
N V_
- C M
| .
i 8kQ
! r
i DGND

Variation on AP node: from 2/ (Vg3 / 3) — 0.5V to
2/ (Vgea/ 3)—0.5V.
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Table 4-1. Pin Description (Continued)
Signal
Name Pin Number Description Direction | Equivalent Simplified Schematics
Gain Adjust. |
GA M3 | Vees
Refer to Section 5.6 for more *
information. J
Offset Adjust. L
“u
OA M4 | °
Refer to Section 5.7 for more
information. H |
[ 3 e
.
AP )
K b
AN| ) T ‘
. . 200Q) 200Q)
Swing adjust. . | X
| B | _. i —
SA N12 |
Refer to Section 5.8 for more
information. Vret /
: )
8kQ
DGND
Variation on AP node: from 2/ (Vgcz/ 3) — 0.5V to
2/(Vges/3)—0.5V.
DIODEA P2 Die Junction temperature monitoring !
(DIODEA = anode, DIODEC = cathode).
Please refer to Section 5.11 for more
DIODEC N2 information. 0
A7
B1, B2, B7,B13, B14
C2,C3,C12,C13 Not connected pins, connect to ground
NC N/A
F2, F3, F12, F13 (DGND).
N3, N4, P4, L5, M5
26
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5. Functional Description
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Name Function
Vees 5.2V Power supply
Vees 3.3V Power supply
Veeo 2.5V Power supply
AGND Analogue Ground
DGND Digital Ground
VIN,VINN Differential Analogue Input
CLK,CLKN Differential Clock Input Vees =52V g3y oo=2:5V
[AO:A9] . . | |
[AON:AON] Differential Output Data on port A VIN, VINN — m £0.AQ,
AON..ASN
B0:B9
[B0:BS] Differential Output Data on port B CLK, CLKN —»|
B0..B9
:C9 10
{ggl\?C]QN] Differential Output Data on port C SDA — BON..BSN
| SDAEN —> EV10AS180 — DR,DRN
[DO:DI] Differential Output Data on port D OA —»
[DON:D9N] GA — 10} C0..C9
- - SA —»| CON..CON
DR, DRN Global Differential Data Ready
- - - DECN —»|
SA Analogue tuning to adjust output swing TMO. TM1 —>| D0.D9
' 10 "
RS0, RS1 DEMUX Ratio select RSO RS{ —»] DON..DSN
RSTN External reset DIODEA
—>
TMO, TMA1 Test Mode pins DIODEC
SDA Sampling Delay Adjust input AGIND DG!\ID
SDAEN Sampling Delay Adjust Enable
GA Gain Adjust input
OA Offset adjust input
DECN Decimation function enable
DIODEA, DIODEC Dlod.e fgr die junction temperature
monitoring
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5.1  Control Signal Settings
The RS0, RS1, TMO, TM1, SDAEN and DECN control signals use the same static input buffer.
Logic “1” (10 kQ to Ground, or tied to V3 = 3.3V, or left floating) was chosen for the default modes:
* 1:2 DMUX (RS1 = RS0 = “1”), please refer to Section 5.2 for more information,
¢ Test Mode off (TMO = TM1 = “1”), please refer to Section 5.3 for more information,
¢ Decimation Off (please refer to Section 5.9 for more information),
* SDA off (please refer to Section 5.10 for more information).
Figure 5-1. Mode Settings - Summary
Not : { '
connected
100 Contrc:l Signal 10kQ Control Signal Contrctl Signal
Pin Pin
GND GND
Active Low Level ('0') Inactive High Level ('1")
Table 5-1. ADC Mode Settings - Summary
Function | Logic Level Electrical Level Description
0 10Q to ground Sampling delay adjust enabled
SDAEN 1 10 kQ to ground or Vg Sampling delay adjust disabled
N/C
0 10Q to ground Decimation by 8
DECN 1 10 kQ to ground or Vs Normal conversion (no decimation)
N/C
RS1: 10Q to ground .
01 1:1 DEMUX Ratio (Port A
RS0: 10 kQ to ground or NC or Vs atio (Port A)
1 RS1: 10 kQ to ground or NC or Vo | 1:2 DEMUX Ratio
RS0: 10 kQ to ground or NC or Vg3 | (Ports A and B)
RS<1:0>
10 RS1: 10 kQ to ground or NC or Vo | 1:4 DEMUX Ratio
RS0: 10Q to ground (Ports A, B C and D)
RS1: 10Q to ground
00 Not used
RS0: 10Q to ground otuse
28
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Table 5-1. ADC Mode Settings - Summary (Continued)
Function | Logic Level Electrical Level Description

TM1: 10Q2 to ground Static Test
TM 0: 10 kQ to ground or NC or V3 | (all “0”s at the output for VOL test)

TM 1: 10 kQ to ground or NC or Vs

01

11 Normal conversion mode (default mode
TM 0: 10 kQ to ground or NC or Vs ( )
TM<1:0> 10 TM 1: 10 kQ to ground or NC or V3 | Static Test
TM 0: 10Q to ground (all “1”s at the output for VOH test)
Dynamic test (checker board pattern = all
00 TM1: 10Q to ground bits toggling from “0” to “1” or “1” to “0” every
TMO: 10Q to ground cycle with 1010101010 or 0101010101
patterns)

5.2 DEMUX Ratio Select (RS0, RS1) Function

Configure pins RS0 and RS1 as described in the table below to select one of the three DEMUX ratio
values.

Table 5-2. Ratio Select Coding

01 1:1 DEMUX Ratio (Port A)
11 1:2 DEMUX Ratio (Ports A and B)
RS<1:0>
10 1:4 DEMUX Ratio (Ports A, B, C and D)
00 Not used
ADC in 1:1 Ratio
Input Words: Output Words:
1,2,3,4,5,6,7,8...
Port A 123 ..
Port B Not used
11 -/\) Port C Not used
Port D Not used
ADC in 1:2 Ratio
Input Words: Output Words:
1,2,38,4,5,6,7,8...
Port A 135..
. Port B 24
1:2 > Port C Not used
Port D Not used
ADC in 1:4 Ratio
Input Words: Qutput Words:
1,2,3,4,5,6,7,8...
Port A 1509..
Port B 26
1:4 > Port C 37
Port D 48

¢ The values of each port display simultaneously.

* Any used port should be terminated by a 100Q differential resistor.
Refer to Section 5.15 for more information.

¢ Any unused port can be left open (no external termination required).
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5.3 Test Mode (TMO, TM1) Function

Two test modes are made available in order to test the 10-bit digital outputs of the ADC:

e a static test mode, where one can choose to output only “1”s or only “0”s,
* a dynamic test mode, where all bits toggle from “1” to “0” or from “0” to “1” every cycle, used to test the
output transitions.

The Test Mode coding is described in the tables below.

Table 5-3. Ratio Select Coding

01 Static Test (all “0”s at the 10-bit output for VOL test)
11 Normal conversion mode (default mode)
TM<1:0> 10 Static Test (all “1”s at the 10-bit output for VOH test)

Dynamic test (checker board pattern = all 10 bits toggling from “0” to “1”

00 or “1” to “0” every cycle with 1010101010 or 0101010101 patterns)

Note:  The sequence should start on port A, whatever the DEMUX mode is.

Table 5-4. Test Mode (TBC)

Cycle | DR X9 X8 X7 X6 X5 X4 X3 X2 X1 X0
N K 0 1 0 1 0 1 0 1 0 1
N+ | 3 1 0 1 0 1 0 1 0 1 0
N+2 | § 0 1 0 1 0 1 0 1 0 1
N+3 | T} 1 0 1 0 1 0 1 0 1 0
N+4 | —3 0 1 0 1 0 1 0 1 0 1

5.4 External Reset (RSTN)

An external reset (RSTN) is available in case it is necessary to reset the ADC during operation (it is not
mandatory to perform an external reset on the ADC for proper operation of the ADC as a power up reset
is already implemented). This reset is 2.5V CMOS compatible. It is active low.

5.5 Power Up Reset

A power up reset has been integrated in the ADC. It is generated internally by the digital section of the
ADC (on V5 power supply) and is de-activated when V5 reaches 80% of its steady state value.

It is important that V¢4 is switched on first in order to properly start the ADC. V5 and Vg5 can be
switched on after V¢4 in any order (Vg5 then Vg or Vg then Ves).

Please refer to Section 2.6, Figure 2-4 for more information.
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5.6 Gain Adjust (GA) Function

This function is used to adjust the ADC Gain so that it can always be tuned to 1.0.

The ADC Gain can be tuned by +10% by setting the voltage applied on GA by +0.5V around
2 xVges/ 3.

5.7 Offset Adjust (OA) Function

This function is used to adjust the ADC Offset so that it can always be tuned to mid-code 512.

The ADC Offset can be tuned by +40 LSB (+20 mV) by tuning the voltage applied on OA by
+0.5V around 2 x Vcg/ 3.

5.8 Swing Adjust (SA) Function
This function is used to reduce the nominal swing of the ADC in order to reduce power consumption in

digital output buffers.

The nominal LVDS swing (250 to 450 mV) can be lowered (continuous tuning) to at least 100 mV by
reducing the voltage applied on SA by —0.5V from the middle value 2 x Vg5 /3

(When SA is set at 2 x Vg3 / 3, the swing is a standard LVDS swing around 300 mV, when SA is set to
2 x Vg / 3 = 0.5, then swing is reduced to about 100 mV).

5.9 Decimation (DECN) Function

The decimation function allows:

* a quick check of the ADC during the debugging phase of the product running at its max speed.
* to reduce the speed of the output signals while using the max clock frequency value, i.e. 1.5 Gsps.

When active, this function makes the ADC output only 1 out of 8 data, thus resulting in a data rate which
is 8 times slower than the clock rate. In addition, DEMUX Ratio can be chosen in order to divide the data
rate by 16 (1:2 mode) or by 32 (1:4 mode).

Note: = The ADC Decimation Test mode is different from the Test Mode function, which can be used to check the
ADC outputs

DECN is active at low level.

To deactivate the decimation mode, connect DECN to a high level by connecting it to V5 or by leaving
DECN pin floating.
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5.10 Sampling Delay Adjust (SDA) Function

Sampling delay adjust (SDA pin) is used to fine tune the sampling ADC aperture delay TA around its
nominal value. This functionality is enabled using the SDAEN signal, which is active at low level (when
tied to ground) and inactive at high level (10 kQ to Ground, or tied to V4 = 3.3V, or left floating).

This feature is relevant for interleaving ADCs to increase sampling rate.

The variation of the delay around its nominal value as a function of the SDA voltage is shown in the fol-
lowing graph (simulation result):

Figure 5-2.  Typical Tuning Range is +40 ps for Applied Control Voltage Varying Between
+0.5V around 2 x V3 / 3 on SDA Pin

50
40
30

20

o

g

5 0

zT 16 28
-10
-20
-30
-40
-50 : : i

2" Vees/3- 0.5V 2" Veesf3 2" Vees/3 + 0.5V
SDA command (V)
The variation of the delay in function of the temperature is negligible.
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5.11 Temperature DIODE Function

A diode for die junction temperature monitoring is available in this ADC. It is constituted by an ESD
diode. Both Anode and cathode of the diode are accessible externally.

In order to monitor the die junction temperature of the ADC, a current of 1 mA has to be applied on the
DIODEA pin (anode of the diode). The voltage across the DIODEA pin and the DIODEC pin provides the
junction temperature of the die thanks to the intrinsic diode characteristics provided in Figure 5-3.

The use of three protection diodes is recommended to avoid any damage to the internal diode due to
over-voltages. The recommended implementation is provided in Figure 5-4.

Figure 5-3. Temperature DIODE Characteristics

Junction Temperature versus Diode voltage for | = 1mA

Diode voltage (mV)
1000
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980
970
960
950
940
930
920
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890
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800
790
780
770
760
750
740
730
720
710
700

-30  -20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140

Junction temperature (°C)

Figure 5-4. Temperature DIODE Implementation

Diode A
1 - - 4—
NV ;r\’._I_“;f-; 1(1 mA)
. ny,
Diode C
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5.12 Bypassing, Decoupling and Grounding

All power supplies have to be decoupled to ground as close as possible to the signal accesses to the
board by 1 pF in parallel to 100 nF.

Figure 5-5. EV10AS180ZPY Power Supplies Decoupling and Grounding Scheme

External Power Supply Access [ > » Power Supply Plane
(Vocs» Voes » Veco)

1uF 100 nF

Ground

Each group of neighboring power supply pins attributed to the same value should be bypassed with at
least one pair of 100 pF in parallel to 10 nF capacitors. These capacitors should be placed as close as
possible to the power supply package pins.

The minimum required number of pairs of capacitors by power supply type is:

* 4 for Vees
* 4 for Vees
* 8 for Ve

Figure 5-6. EV10AS180ZPY Power Supplies Bypassing Scheme

EV10AS180zPY
T Vees
X 4 (min) 100 pF
10 nF v
- AGND coo | i
V4 £ 100 pF
T 10 0F X 8 (min)
: Vees DGND | . /
X 4 (min) 100 pF N
10 nF
S DGND
N

Each power supply has to be bypassed as close as possible to its source or access by 100 nF in parallel
to 1 yF capacitors.
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5.13 Analogue Inputs (VIN/VINN)

EV10AS180ZPY

The analogue input should be used in differential mode. If a single-ended source is used, then a balun
(transformer) should be implemented to convert the signal to a differential signal at the input of the ADC.

5.13.1 Differential Analogue Input

The analogue input should be AC coupled as described in Figure 5-7.

Figure 5-7.  Differential Analogue Input Implementation (AC Coupled)

Differential
sinewave
50 & source

5.14 Clock Inputs (CLK/CLKN)

ADC Analog Input Buffer

82 pF

Vecs = 52V
1
! VINN T
- S ;
6 kO 500
T Vees=5.2V L Viem=~3V
AGND _'
k 4k 500
1 VIN T .| GND
. : l ;
10 nF 6 ko

_______________________________________________________

Differential mode is the recommended input scheme. Single-ended clock input is not recommended due
to performance limitations. If a single-ended source is used, then a balun (transformer) should be imple-

mented to convert the signal to a differential signal at the input of the ADC.
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Since the clock input common mode is 2.65V, we recommend to AC couple the input clock as described
in Figure 5-8.

Figure 5-8. Differential Clock Input Implementation (AC Coupled)

ADC Clock Input Buffer

Veas =33V
1
10nF ISkl
| CLK [
naml ) | >
_ _ ! 8.5 kQ 500
Differential ! L | Veea=33V - Viem=~2.65V
sinewave ' 1 i |
50 Q2 source AGND i T
: 7 pF
| 2k 500
| | | CLKN T L GND
> : ¢ ' >
10nF 8 kQ
€L
AGND
5.15 Digital Outputs
The digital outputs are LVDS compatible. They have to be 100Q2 differentially terminated.
Figure 5-9. Differential Digital Outputs Terminations (100Q LVDS)
ADC Output Data
___________________ |
1
! Z0=50Q
Data Out i € ); e
Differential Qutput 100 Q Termination H To Load
buffers i i
i Z0=500Q
/Data Out b ) ) .

If the ADC is used in 1:1 or 1:2 DMUX modes, the unused ports can be left open (no external termination
required).
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6. Board Layout Recommendations
Assumptions:

* RO40083 for the top and bottom layers, FR4 HTG for the internal layers
¢ Dielectric thickness: 200 pm

¢ Dielectric constant: 3.38

¢ Lands diameter: 750 pm

* GND Via/Land Diameter: 200 ym

6.1  Clock Input & Analogue Input

It is necessary to have 50Q lines on the board.

The high speed differential input signals (analogue input, clock input), should be routed in parallel with a
400 pm width and a pitch of 1.27 mm (obtained by calculation on LINPAR software).

Max difference between CLK and CLKN or VIN and VINN = +0.1mm.

In addition, the lines for VIN, VINN and CLK, CLKN should be matched to one another within
+1mm.

A clearance in the ground plane below the CLK, CLKN and VIN, VINN package lands is necessary in
order to reduce impedance mismatch between board and package. It is illustrated in Figure 6-2.

Figure 6-1. Recommended Routing on RO4003 for the Clock and Analogue Input

40pm Y 400KM 400pm v 40 pm
Sp e e o e
| | 1
i R0O4003 | T 200 ym
: G : !
- 1270 pm -

Figure 6-2. Recommended Clearance under CLK, CLKN, and VIN, VINN on the Ground Plane

21400 um
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6.2

6.3
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RSTN

The RSTN signal is a single-ended signal with 50Q impedance.

Figure 6-3. Recommended Routing on RO4003 for RSTN Signal

430 pm_ r 40 ym
| ——

1
RO4003 ! 200 pm

Ground

Digital Output Data

The high speed differential output signals (digital output, clock output), should be routed in parallel with
50Q impedance, 370 um width and a pitch of 0.77 mm (obtained by calculation on LINPAR software).

Max difference between any two signals = +1.5 mm.

Max difference between longest and shortest data per port = £1 mm

Max difference between two signals of the same differential pair (Xi, XiN) = £0.5 mm
(where X=A,B,CorD,i=0...9).

Figure 6-4. Recommended Routing on RO40083 for Digital Output Data Signals

40 pm \' O L O ! 40 pm
y 400 uym R —
R () R e 1
1 1 i
' RO4003 ' | 200 ym
Ground : >
770 um :
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6.4 Package Internal Skew

EV10AS180ZPY

Table 6-1. Skew Data-OUT
Data Name Data Name Top Trace Bottom Trace Wire Total Referenced Required
Length Length Length Length Length Correction
mm mm mm mm mm ps
A0 DO 1,86 0,45 2,26 4,57 1,34 9
AON DON 0,87 0,45 2,26 3,58 0,35 2
A1l D1 4,73 0,45 2,28 7,46 4,23 28
A1IN D1N 4,00 0,45 2,29 6,74 3,51 24
A2 D2 1,75 0,45 2,28 4,49 1,26 8
A2N D2N 0,60 0,45 2,28 3,34 0,11 1
A3 D3 2,32 0,45 2,26 5,03 1,80 12
A3N D3N 1,54 0,45 2,27 4,25 1,02 7
A4 D4 0,57 0,45 2,28 3,30 0,07 0
A4N D4N 0,91 0,45 2,28 3,64 0,41 3
A5 D5 3,44 0,45 2,29 6,17 2,94 20
A5N D5N 2,86 0,45 2,29 5,60 2,37 16
A6 D6 4,96 0,45 2,28 7,69 4,46 30
A6N D6N 4,26 0,45 2,28 6,99 3,76 25
A7 D7 2,52 0,45 2,29 5,25 2,02 14
A7N D7N 1,61 0,45 2,29 4,34 1,11 7
A8 D8 2,53 0,45 2,29 5,27 2,04 14
A8N D8N 1,52 0,45 2,29 4,26 1,03 7
A9 D9 0,50 0,45 2,29 3,23 0,00 0
A9N D9N 0,67 0,46 2,29 3,42 0,19 1
BO co 2,82 0,45 2,26 5,53 2,30 15
BON CON 2,84 0,45 2,26 5,55 2,32 16
B1 C1 1,83 0,45 2,28 4,56 1,33 9
B1N CiN 0,76 0,45 2,27 3,49 0,26 2
B2 Cc2 3,20 0,45 2,29 5,94 2,71 18
B2N C2N 3,38 0,45 2,30 6,12 2,89 19
B3 C3 2,01 0,45 2,20 4,67 1,44 10
B3N C3N 1,18 0,45 2,20 3,83 0,60 4
B4 C4 4,88 0,45 2,24 7,57 4,34 29
B4N C4N 3,72 0,45 2,23 6,40 3,17 21
B5 C5 1,86 0,45 2,27 4,57 1,34 9
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Table 6-1. Skew Data-OUT
B5N C5N 0,87 0,55 2,27 3,69 0,46 3
B6 Ccé6 2,13 0,45 2,23 4,81 1,58 11
B6N C6N 1,19 0,45 2,23 3,87 0,64 4
B7 c7 1,70 0,45 2,27 4,42 1,19 8
B7N C7N 0,67 0,49 2,27 3,43 0,20 1
B8 Ccs8 3,36 0,45 2,28 6,09 2,86 19
B8N C8N 2,68 0,45 2,28 5,42 2,19 15
B9 C9 4,36 0,45 2,27 7,08 3,85 26
BON C9N 3,63 0,45 2,27 6,35 3,12 21
- DR 2,53 0,45 2,29 5,26 2,03 14
- DRN 1,57 0,45 2,29 4,30 1,07 7
Data name top trace bottom trace wire total
length length length length
mm mm mm mm
VIN 2,324 0,45 2,312 5,09
VINN 2,324 0,45 2,318 5,09
RSTN 3,185 0,45 2,253 5,89
- 2,339 0,45 2,251 5,04
CLK 2,666 0,45 2,262 5,38
CLKN 1,828 0,45 2,262 4,54
- 3,348 0,45 2,224 6,02
- 3,608 0,45 2,227 6,29
- 2,905 0,45 2,258 5,61
- 2,054 0,45 2,260 4,76
Notes: 1. Take 6.7 ps/mm (Er = 4.1)
2. Referenced length = total length - shortest length (3.23)
3. Required correction = referenced length * 6.7 ps/mm
4. A6 has the longest trace and A9 has the shortest trace (reference).
5. Port D and C are deduced from ports A and B respectively (symmetry).
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6.5 SA, RSx, TMx, SDA, SDAEN, GA, OA, DECN and Diode

These are “static” signals to be routed in single-ended 50Q impedance.

Figure 6-5. Recommended Routing on RO4003 for Static Signal

_.M,_ Y a0 gm

A
RO4003 '200 pm

Ground

6.6 Ground Layers

It is recommended to have 2 planes for the AGND and the DGND on the PCB. These planes can be
reunited via 0Q resistors (16 locations for 0Q resistors are planned in the EV10AS180ZPY-EB evaluation
board). Only the input clock and analogue input are referenced to AGND, the other parts of the ADC are
referenced to DGND.

Important note: AGND and V¢, should not be superimposed in order to avoid coupling effects. V3 and
Vs are referenced to AGND while V¢ is referenced to DGND.

Figure 6-6. AGND and DGND Plane (Bottom Layer)

p Lands for 0 Q resistor
/]
i
S
S |

rd
FEEEEEHE

AGND DGND
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Figure 6-7. AGND, DGND and Power Plane Stacking

| Vees | | Veco |
| AGND | | DGND |
| Vecs | | Voo |
| AGND | | DGND |
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7. Thermal Characteristics

7.1  Thermal characteristics fpBGA196
711 Thermal resistance
Assumptions:

— No air

— Pure conduction

— No radiation

— Heating zone = 5% of die surface

¢ Rth Junction to bottom of Balls = 13.6°C/W
¢ Rth Junction to board (JEDEC JESD-51-8) = 18.4°C/W
* Rth Junction to top of case = 17.0°C/W

Assumptions:
— Heating zone = 5% of die surface

— Still air, Jedec condition

¢ Rth Junction to ambient (JEDEC) = 32.3°C/W
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Package Information fpBGA196
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9. Ordering Information

EV10AS180ZPY

Table 9-1. Ordering Information
Part Number Package Temperature Range Screening Level Comments
EVX10AS180ZPY Eﬁ_?éo‘ 196 Ambient Prototype
EV10AS180CZPY Ec?'_?SAWG 0°C < Tymp < +70°C Commercial Grade
EV10AS180VZPY EIOBI-?SA‘I 96 -40°C < T, < +85°C Industrial Grade
EV10AS180ZPY-EB E’Eﬁg 196 Ambient Prototype Evaluation board
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