@

*§GENBG

AsAd Test bench

ADS6422 test report

09/09 P. HELLMUTH

1/16



Test Report ADC ADS6422

Abstract:

This document presents the specifications of the analog to digital converter ADS6422 from
Texas Instrument.

Materials:
- ADS6422EVM (evauation board of ADS6422) [pic.1]
- ADS6422EVM < VHDCI interface [pic.2]
- VHDCI cable (1.80m and 3m length) [pic.3]
Digi-Key part number: S456-006-ND for 1.80m and $457-010-ND for 3m

- VHDCI < LVDS buffer interface [pic.4]

CARTE INTERFACE ADC/VHDCI
©. i3 CNRS/IN2P3/CENBG
\,\@ TEXAS INSTRUMENTS SERVICE ELECTRONIQUE

N APDCSEEA PROJET GET 07/2009

pic.l

pic.3

2/16



Test bench:

The test bench is composed of the evaluation board ADS6422EVM which include an
output connector (Samtec QTH-60-02-F-D-A). Digital outputs and SPI protocol are available
on this connector. The ADS6422EVM < VHDCI interface permits to connect the VHDCI
cable to the evaluation board and HE10 connector to program the ADS6422 through SPI. At
the end of the cable, there isa VHDCI < LVDS buffer interface to emulate the CoBo card.
The buffers are National Semiconductor DS90LV 001.

SPI protocol is generating by an FPGA PROASIC3E from ACTEL.
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Set up:
The programming parameters of the ADS6422 are:

Register 00:
- dl channels powered up

- internal reference

Register 04:
- default input clock buffer gain 1

Reqgister OA:
- output custom pattern

- dataformat 2s complement

Reqgister OB:
- D10=1D9=0 D8=1 D7=0 D6=1 D5=0 D4=1 D3=0 D2=1 D1=0 D0O=1

Register OC:
- D11=0
- Fine gain control = 0dB

Register OD:
- 2 wireinterface

- SDR hit clock

- x12 seridization

- Capture at rising edge of bit clock
- 0dB coarsegan

- MSBfirst

- Bytewise

- Over-ridedisable

Register 10:
- nomina LVDS current

- output current set to 2.5mA
- 100Q2 LVDSinternal termination for clock

Reqgister 11.
- 100Q2 LVDSinternal termination for data

- 1Ix frame clock

This data are programming with the FPGA PROASIC3E and send to the ADS6422 trough the
HE10 connector of the ADS6422EVM < VHDCI interface. The protocol used is SPI.
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ADS6422 measur ements.
Requirements:
- Tektronix DPO 7354 3.5GHz digital phosphor oscilloscope
- Tektronix TDP3500 3.5GHz differential probe
- Tektronix TDP1000 1GHz differential probe
- Agilent 81150A pulse function arbitrary generator

- Hameg HM7044 power supply
Agilent 81150A Hameg HM 7044
25MHz clock 3.3V
Power supply

ADS6422EVM

> VHDCI cable

1.80m or 3m

SPI ADSB422EVM & VHDCI <& LVDS
VHDCI interface /\/\/ buffer interface
S
FPGA
PROASIC3E

DPO7354
M easur ements of .
Data signal
Frame clock
Bit clock
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For the measurement, the clock of the ADC is set to 25MHz, which means that the output
frequency of the frame clock is 25MHz and the frequency of the output bit clock is 150MHz.
The measurements are made with 1.80m cable and 3m cable.

- Yellow curveisthe direct differential output of the ADC (internal 100Q2 termination)
- Blue curve is at the end of the cable at the input of the LVDS buffer with 100Q differential

termination
- Pink curveis at the direct output of the LV DS buffer with 50Q load to ground on each way

- Frame clock for 1.80m cable:

alyze | Lities | Help 'n
LTI N R [

1t

(A

- Run Sampla
0 acgs RL:200k
Auto September 22, 2009 10

@TH 50.0mV 5.0ns
& 50.0mV 5.0ns
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- Frame clock for 3m cable:

File | Edi | wertica ar | Tig |

[ &¥® 50.0mV 5.0ns | (@ /7.0mv |( s.onsidiv 40.0GSis IT 5.0psipt |
&T® 50.0mV 5.0ns Preview Sampla
& 50.0mV 5.0ns 0 acgs RL:10.0k

— Auto September 22, 2009
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- Bitclock for 1.80m cable:

File | Edit | “el

| &Y® 50.0mVv 1.0ns | (@ ra.0mv (1.0nsidiv 40.0GSfs IT 250fsipt |
&TH 50.0mV 1.0ns . i Sample
& 50.0mV 1.0ns 0 acgs RL:40.0k
e~ Auto  September 22, 2009 1
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- Bitclock for 3m cable:

File | Edit

[ &¥® 50.0mV 1.0ns ' (@e> /7omv (1.0nsidiv 40.0GSfs IT S5.0psipt |
&TH 50.0mV 1.0ns . Praview Sample
& 50.0mV 1.0ns 0 acgs RL:2.0k
e~ Auto  September 22, 2009 1
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- Datatest pattern for 1.80m cable:

File | Edit | “ertica o Trig | y Iath y YIE ez | Help 'n

[ @B 50.0mV 2.5ns ' (@ /200mv (2.5ns/div 40.0GSfs IT S00fsipt |
@TH 50.0mV 2.5ns . tun Sample
T 50.0mV 2.5ns 0 acgs RL:50.0k
e~ Auto  September 22, 2009 1
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- Datatest pattern for 3m cable:

ot

Y. .

[ &Y® s0.0mv 2.5ns | 2.5ns/div 40.0GSls IT 5.0psipt |
@TH 50.0mV 2.5ns . Praview Sample
T 50.0mV 2.5ns 0 acgs RL:
e~ Auto  September 22, 2009
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eye diagram for 1.80m cable:

im 150 in bufer

1.80m out bufer

&B 100mV 25ns 26nsidiv 40.0GS/s  25.0ps/pt

&TH 100mV 2.5ns Sample
0.acgs RL:1.0k
Auto  September 22, 2009

Eye diagram for 3m cable:

am ot ADC

gram 3m n bufer

&TH 100mV 2.5ns (e /somv 25nsidiv 40.0GSls  25.0psipt |
€T 100mV 2.5ns Preview  Sample

B 100mV 2.5ns 0 acgs RL:1.0k
- Auto September 22, 2009
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delay of data signal between ADC output and end of 1.80m cable: 10ns

Fie | Edt |

Dg % |[ 2.5nsidiv 20.0GS/s IT 25.0psipt
500 By:1.0G Run Sample
641 acqs RL:A1.0k

Value Mean Min Max StDev  Gount Info "
Auto  September 22, 2009 14:49:07

@ Dely'  [10.02ns  [10.053124n [9.905n 10.26n 52.41p

delay of data signal between ADC output and end of 3m cable: 16ns

File | Edt |

500 By3.56 Dg =] || 2.5ns/div 20.0GS/s IT 25.0psfpt
500 By:1.0G Run Sample

282 acgs RL: k

Auto  September 22, 2009

Mean Min Max StDev  Count Info

16.025251n [15.86n 16.23n
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- delay of the LVDS buffer: 1.6ns

File | Edit

[mem sramv (. 200GS/s IT S50psipt |
Sample
792 acgs RL:2.0k

Max StDev  Count Info
Auto  September 22, 2009 14,

Min

- delay between two data output: null

| used two differentials probe, a DP3500 and a DP1000. The delay between the two probesis
800ps which is compensated by deskew on the oscilloscope. The delay is near O.

File | Edit | i | Trig | Disp

Snsidiv 20.0GSfs IT 25.0psipt |
Sample
0 acgs RL:1.0k

Auto  September 22, 2009
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Signal DAO and bit clock at the end of 3m cable:

File | Edit |

¢ 500 B:1.06 Dg |(25nsidiv 20.06sts 1T 250fsipt |
T 30.0mVidiv 500 By:3.5G Single Seq

1acgs RLi1
Auto  September 29, 2009

500 8:1.06 Dg (@e® / 138mv | 2.5nsfdiv 20.068/s IT 250fsipt |
500 By:3.56 Single Seq

1 acqs R

Auto  September 29, 200!
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Signal DAO and frame clock at the end of 3m cable:

File | Edt | %

B 40.0mVidiv 500 8y:1.06 Dg ([me® r20mv |( s.0nsiiv 20.06sfs 1T 1.0psipt |
T 40.0mVidiv 500 By:3.5G Rur Sample
p—_——————————— 4 340 acgs RL:50.0k
Auto  September 29,2008 10
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