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DDC readout

NIKEL electronics: based on the DDC approach
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NIKELVO

* First version of this architecture
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NIKELVO

* First version of this architecture

digital part

Dual DAC
for 1&Q

» 128 tones on 125MHz bandwidth
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and attenuator

« Successfully used for NIKA1

ADC, low pass filter

O. Bourrion et at:
JINST 6 (2011) P06012

* A 'branch’ for fast acquisitions:

NIXA

Magnitude (dB)

(up to 12 tones@2Msps )

O. Bourrion et al.,
JINST 8 (2013) C12006

0.2 0.4 0.6
Frequency (MHz)

Martino Calvo COre+ workshop, CERN, 19/05/2016



NIKELv1

DCDC converters

 Improved version used for NIKA2

* 400 tones over 500MHz

e 5 (+1) FPGAS

Modulation
output =

O. Bourrion et al.,
JINST 7 (2012) P0O7014
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NIKELv1

 Improved version used for NIKA2

* 400 tones over 500MHz

e 5 (+1) FPGAS

* A little power hungry..

O. Bourrion et al.,
JINST 7 (2012) P0O7014
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'5}- NIKEL improvements towards BSIDE

dépasser les

* Aimed at reduced power per pixel (= 0.1W/pixel)
» Keep MUKX factor

» Use SQ components (when possible)

» For this application, no 'RF board'

; . Cc7 T: XC7K410T:
Entrées/sorties « 7 +1540 DSP

*ALIM 12V ou primaire ? +508400 Flip-flop
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| g1 clock line for FPGA

— 1 clock line at 1GHz for ADC
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*REFCLK (10MHz)
*EXC

*MEAS

=Quiesc VCCINT 1080mA

EXC

FPGA running at 250 MHz

(to DAC)

14bit

| 14bit

®—— pLL > 1clockline at 2GHz for DAC  «RJ45

2 GSPS
POWER 10MHz Ref. clock 1 for FPGA at 250 MHz (2 DDR links
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External supply

Extornal delay l 1000MSPS)

Adj

Ressources :
Loop delay «Tone managers : 600 DSP
compensation *Polyphase filter : <210 DSP

. DAC mini-Gircuit)
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EPGA (~1008) (circular buffers) «CDC : XXX DSP

il «CUC : XXX DSP
XC7K325T-2FBG676! (~12008)or i External

XC7K410T-2TFBG6761 (~19008) (mini-circuit)

12bit ADC
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ADC12D1000 ®
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To KID array

300 tone managers
Readout
(NIKA like)

MEAS
(from ADC)

(Size? 5-6X NIKA)

Polyphase filter
(NIKA like)
FIR to be relaxed

From KID array

.5GSPS

Giga bit Ethernet
flash CZ;‘ RJ45 Interfaces = (4 DDR links
(for standalone mode) Block architectures 5 bands of 100MHz (4 links 250MHz) 00MSPS
*ALIMENTATION Currently in design @250MSPS & )
*MECANIQUE

*THERMIQUE

First prototype to be tested this summer
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