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wer ACTIVE REVERSE CRYOSTAT

ACEe - Active Cryogenic Electronic Envelope (Gen 1)

Electro-Optical Power Converter
LED: AA1010SE28Zc 80nm shift at LHe

9

o 7 . _ Pal
f:f: :f:f :f:f .§ 5 /
~~é 3:2_, 4 /
s B g5 /

. .

0 Lo

e T 1 2 3 45 6 7 8 9 101112 13
Patent Number: 10240875 LED Voltage (V)
e For LHe Operation : L
e Internal Temperature (70k to 100k) *3 wires d'_g'tal Interface PR
« 16 analog channels e Automatic temperature control "] ! ’%ﬂ” =
e 3000V input multiplexed isolation e Internal voltage reference R \ﬂ: e
e 16 bit ADC providing 1 MSPS per channel @ 250mW maximum power dissipation \{?
el_ow noise ADC, SFDR >100dB e Non-magnetic components =

Alternative: Power Over Fiber
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BERKELEY LAB

FPGA BOARD AND HYBRID FLASH FOLDING ADC

Cryo FPGA Implementation version 1 oA FABRIC

JTAG

[

Resistor Array: SMA interface:
 Connected to FPGA * Power (Core and 1/0)
differential buffers * AnalogIn
e Digital In

e Uses FPGA bank reference e Digital Out
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BERKELEY LAB

TEST STAND AND TEMPERATURE MONITORING
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The RuO thermometer indicated by the red arrow
glued on top of the FPGA (shown with an arrow)
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(a) (a) Internal Thermometer
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(b) (b) RuO Thermometer

—_
(=]

10 mm

U5 OEFARTRERT OF l-.:ﬁﬁ'[:ﬂ ﬂf
@ EHERGY Science



SO INTERNAL TEST CIRCUIT: Ring Oscillator

BERKELEY LAB
Five stage ring oscillator
Measure Curre Mean Min Max Std Dev Count
Freq(l ) 690MHz 683.21MHz 680MHz 700MHz 4.6920MHz 79,28k
Rise( ! ): 440ps 442 .60ps 400ps 500ps 12.802ps 79.28k
Fall{ )’ 440ps 451.92ps 420ps 500ps 12.532ps 79.28k
Pk-Pk{! ): 315mVv 312.55mV  301mV 325mv 3.9819mV  79.28k
[Freg(1): 690MHz Fall(1): 440ps Pk-Pk(1): 315mV
Ring Oscillator @ 800MHz
RuO Thermometer vs FPGA Power Ring Oscillator Temperature vs Frequency
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— 4b FLASH FOLDING ADC IMPLEMENTATION
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Reconfigurable Flash Folding Architecture.
With this architecture it is possible to
change the ADC resolution on the fly.
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Logic implementation is based on LVDS
buffers for discrimination, LUTs for

decoding, and a Ring Oscillator for Clock.

Implementation utilized under
15% of the FPGA logic resources.
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BERKELEY LAB

4b FLASH FOLDING ADC RESULTS

DNL at 200MSPS (310K)

10 160 160

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

H . * H ]- ADC Code
JRURLLRURL RS RURL LR
UARLARRULA AR LA RALAR
AL LARSLAALAALAL ARSI
LU APUUL UL SRR Fw

(LT bR
i A T R

I

LR LRL LR SRR AL
PR AL R A FLLR R AR AR
LA LRSS LARSLAARAASLAOLLARSLARA
08 O

LR TR ATV T R T

it A A A

DNL at 200MSPS ( 10K)
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ADC Code

Digitization of a sine wave viewed through Chipscope. On
top the reconstructed analog signal and in the bottom its
digital makeup.
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ADC noise performance at room temperature and at 10K.
Notice that although thermal noise decreases with
temperature the non-linearity actually increased.
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f\' SEA-OF-TRANSISTORS

sD[0] SD[1] SD[2]  SD[3] SD[4] SD[5]
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*Dario Gnani




ceeer?f CryoDAQ — LBNL-Fermilab

BERKELEY LAB

e Large Artix FPGA (28nm)
* 64 Analog channels

 External Clock

e Laser Driver for communications /

e LDO’s

 External Clock

 Max operational clock 1GHz

 Expected around 1 W of power
dissipation
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3.75”
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coreeny]f CryoDAQ ADC — LBNL-Fermilab

BERKELEY LAB

e 32 ADCs

 Sampling rate up to 100MSPS (50MHz signals)
e 14bits

* Not tested cold yet at LBNL

MiniADC revA Wi
LBNL

\rmin Karcher
8/7/20\9

Low Temperature Electronics
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f\' CONNECTING COMPONENTS

POF Receiver POF Under Test LN - Blue TX, Yellow RX (1MHz)

POF Receiver — When cold requires the receiver voltage bias to be increased. Generally the transmitter needs to work on
top of a higher light intensity. Clock speeds up to 100MHz are achievable with POF.
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