
Overview
 of the LArIAT analog front end electronics 

up to the CAEN digitizers. 
 Version: v1  
Date: 9 January 2015 
 The follow

ing slides step through the system
 along the signal path. 

 I w
ill expand on this quite a bit in the next few

 days, but I thought it  
w

ould be nice to send this version out as a prim
er. 

 Dean.Shooltz@
gm

ail.com
 

(517) 214-6929 



(10) 
Receiver/ 

Driver 
Cards 

“RDC-48” 

25’  long  signal  cables  from
  T962 

(8) 
Differential 
to single- 

ended cards 
“D2S-64” 

CAEN 
Digitizers 

Short cables 

+/- 5 VDC 
linear pow

er 
supplies for 

ASIC cards and 
RDC-48 cards 

DAQ
 

com
puter 

(10) 48 channel ASIC cards 
“PM

B-48” 

Feed-through/ 
backplane card 

USB 
Cheap  fiber  optics  (25’,  5  digital  signals) 

ASIC control box 
Q

uite sim
ple: ~$15  

USB-enabled m
icrocontroller 

O
verview

 of LArIAT Front End Electronics 

Re-use the T962 (ArgoNeuT) pow
er pans 

19”  readout  rack 

Differential signal lines 

+/- 5 VDC 
linear pow

er 
supplies for 
D2S cards 

Custom
 card file 

Cryostat flange 

Cryostat 480 w
ire TPC 



ASIC  m
otherboard  “PM

B-48” 

20 pin connector: 
5 lines for 1.8 VDC 90 m

A load 
5 lines for 1.8 VDC 300 m

A load 
8 digital control lines 
2 voltage m

onitor lines 

100 pin connector: 
48 signal lines 
52 ground lines 

Note: as you pointed out during m
eeting at Lab 6, the ASIC pow

er 
lines and the ground return lines are on separate cables and this m

ight  
lead to noise pickup or broadcast in the cryostat.  This arrangem

ent w
as a  

com
prom

ise m
ade due to a lim

ited num
ber of lines available at the feed-through 

and also an effort to have all connections to the cards pass into the cryostat at  
one point.     

Cabling to flange: 
Ribbon cabling 
30 AW

G solid conductor 
FEP insulation 



Location of the 10 ASIC cards on the LArIAT TPC.   
 This is now

 inside the sealed cryostat. 



Backplane/feed-through card location at the cryostat flange. 
Note: this cartoon is old, but the overall layout is the sam

e. 
The current version has double the num

ber of DIN41612 96 pin connectors. 
The m

anufactured version holds pow
er distribution for the W

RD-48 cards 

Feed-through/backplane card 



Feed-through/backplane card m
ounted to the cryostat flange 



W
arm

 receiver/Driver card block diagram
 

Each w
arm

 receiver card supplies pow
er and control signals to one 48 channel ASIC m

otherboard. 
The ASIC control lines are routed to/from

 the front panel through buffers to protect the ASICs.   
From

 the front panel the ASIC control lines are daisy chained and then connected to inexpensive fiber optic links. 
Front panel status LEDs w

ill assist in diagnosing any problem
s during a run. 

48 channels of single-ended to 
 differential am

plifiers/cable drivers 
 

ASIC control lines (buffered and m
onitored) 

LED status indicators 

ASIC pow
er regulation (2 * 1.8 volts 500 m

A) 
Crow

bar protection on the regulators 
ASIC current m

onitoring 

ASIC control 
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ASIC Signals 

5 VDC input 
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ASIC Signals 

Voltage m
onitoring 

+5 VDC, -5 VDC inputs 

ASIC control 

Status LEDs for 
pow

er and control lines 

96 pin DIN41612 connectors 



Backplane connector Backplane connector 

16 differential signal outputs 

ASIC control 
  4 bus lines (CLK, CS, RESET, TEST) 
  1 daisy chained line (SDO Æ

 SDI) 

Status LEDs 

Analog test signal input 

Voltage m
onitor lines 

W
arm

  receiver/driver  design:  10”  x  7”  pcb 
(orientation reversed from

 previous slide) 

16 differential signal outputs 

1 of the 48 differential driver channels 



D2S (differential to single-ended) card 
Card supplies a sim

ple function- no m
ajor design challenges. 

Cards w
ill reside in a sim

ple card file above the CAEN ADCs. 
Card size w

ill probably be sam
e size as VM

E 6U. 
Cards w

ill be supplied from
 +/- 5 volt linear pow

er supplies. 

64 channels of differential to  
single-ended am

plifiers 
 

32 ch From
 W

R cards 

64 ch to CAEN ADCs 

Rear of card 
Front of card 

32 ch From
 W

R cards 

32 ch From
 W

R cards 

32 ch From
 W

R cards 

+/- 5 VDC pow
er 

64 ch to CAEN ADCs 

Status LEDs for pow
er 



LA
rIAT Front End electronics  

 Inform
ation for safety and O

RC review
s 

 This file: Pow
er distribution block diagram

 and finer details 
 A

nother file: full schem
atics of all boards  

 D
ean Shooltz Feb. 27, 2015 
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