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| UPPSALA ADC for EMC-Endcap
UNIVERSITET Crate backplane
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| UPPSALA ADC for EMC-Endcap
UNIVERSITET Crate backplane

TRIPLE SLOT MODULE g2 @& & & 3 & & = 2 o b =
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TX/RX - GTX Triple module loop (HF buffered) == - - = = == - - = = == = - —
|
. | Y | e | |
Can be used for re-routing of faulty main | I— !
N Hos o] Ty e I ADC Con TX/RX ADC Con TX/RX ADC Con
transceivers or for multiplexing of the readout I |- | I I
| | |
I2C AUX - provides differential 12C control for the I Analog ! I Analog I I Analog I
detector ASICS (requested by Barrel). | : I : I :
Can be used for indicating FPGA configuration | | I | I |
status (DONE) to the control system | | : | : |
|
I12C PWR — For monitoring of the ADC voltages and I : I : I :
currents Analog | Analog Analog
TX/RX — can be freely used inside of the Crate I
Control board. Either looped or fed to a control I

FPGA

JTEN — JTAG enable for operation on the slot

JTAG — Common lines (buffered)

CTRL - PS control Control

Control — A daisy-chain interface for crate control
(optical interface out?)
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Polar Fire — based Crate Controller

1. Direct JTAG configuration of individual ADCs

2. Reaction to SEU

3. Health control of ADCs (voltages, currents, temperatures)
4. Crate PS control

Optical Link VL
Data/ (Optical
Control interface) /.DC DATA
System

6 Gb/s

Flash based,
configuration
SEU-immune

Successful
elimination of
To next
JTAG Cross/Conn
e_xternal PLL, '” / module
which consumes
ca 700 mW
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Status of the DAQ electronics for the EMC

CRATE CONTROLLER

Dual channel VTRx
Test version, 2 x 4,8 Gb/s
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The first prototype with VTRx
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Status of the DAQ electronics for the EMC
CRATE CONTROLLER

Firmware:

bilateral com

2Gb/s

6.25 Gb/s
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- Canvas project in Libero is ready
(mux 3 x 2 Gbit/s > 6 Gbit/s

- Successful elimination of external PLL,
which consumes ca 700 mW

- Successful time deterministic tests of

munication to ADC

Status
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JTAG control over fiber

EVEREST Crate Controller
evaluation board board
Xilinx JTAG Microsemi Microsemi SADC
programmer Polarfire Polarfire
TCK TCK
™S g 20 m of fiber ™S
TDO - DO |
DI ] LI

Data transfer using
deterministic latency
in all endpoints
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Future plans:
Dual channel VTRx+
2 x10 Gb/s
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Artwork of the future Crate Controller
VTRx+ will be produced 2021
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Step 1: Operating Specifications

Nominal Input Voltage Vi 12’V
Qutput Voltage Vour TV
Maximum Qutput Current lgyr 12 A
Switching Frequency (Rraps) 400  kHz
SYNC Frequency (if used) 400 kHz
Frequency Set Resistor Rpapy 29,4 kQ
Step 2: Filter Inductor
Recommended Filter Inductance 0,57 pH
Inductance Loyt 0,5 pH
Inductor DCR 5 mQ
Peak-to-Peak Inductor Ripple Current 4.9 Aok
Inductor Ripple Current as a % of Max laur 40 %

Step 3: Inductor DCR-based Current Limit

Required Current Limit Setpoint 12A
Current Limit Set Resistor Riger 7,37 kQ
DCR Sense Resistor Rg 0,499 kQ
DCR Sense Capacitor Cs 0,27 yF
Current Limit Setpoint 12,1 A
Step 4: Output Capacitor
QOutput Voltage Ripple Specification 20 MV ok pk
Minimum Ideal Qutput Capacitance 76 pF
Output Capacitance Cour 1200 uF
Maximum Permitted ESR 4.1 mQ
Qutput Capacitor ESR 1mQ
Resulting Output Voltage Ripple 5 mVokge
QOutput Capacitor Ripple Current 1.4 A (rms)
Step 5: Input Capacitor
Input Voltage Ripple Specification 300 MV pkpk
Minimum Ideal Input Capacitance 8 pF
Input Capacitance Ciy 30 pF
Maximum Permitted ESR 152 mQ
Input Capacitor ESR 1 mQ
Resulting Input Voltage Ripple 95 MV okex

Development of Electronics at KF

Power supply

4-channel Power Supply module
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4-channel Power Supply module
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4-channel Power Supply module
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4-channel Power Supply module
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4-channel Power Supply module
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Power supply

4-channel Power Supply module
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4-channel Power Supply module
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4-channel Power Supply module
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4-channel Power Supply module tester
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4-channel Power Supply

20.0mvy @B 20.0mvVe ) [2.00ps
value Mean Min 5td Dev 30.30 %
@P Frequency 833.3MHz Low resolution

Period 1.200ns  Low resolution 29 May 2022
20:16:04
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Thank You !
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