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GSU UPGRADE TECHNICAL REVIEW

Talk Overview

1.

a bk~ 0D

The new electronics installation

New Gammasphere mechanical features

New power distribution system

Revised Gammasphere trigger connectivity / topology
Detector maintenance and new tools
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THE NEW ELECTRONICS INSTALLATION
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PHYSICAL LAYOUT OF THE NEW ELECTRONICS
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PHYSICAL LAYOUT OF THE NEW ELECTRONICS




NEW GAMMASPHERE
MECHANICAL FEATURES
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NEW GAMMASPHERE I\/IECHANICS

Overview

1. New electronics racks
2. New detector installation support




NEW ELECTRONICS RACKS X

Mechanical Design

= Constructed from steel channels.
= Bolts directly to A-Frame.
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NEW ELECTRONICS RACKS 5

Electronics overview

48V DC Power
Supply

Collector Box

pY)
3 Digitizers
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Network Switch

Rack Power
Distribution
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NEW DETECTOR INTALLATION SUPPORT
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NEW DETECTOR INSTALLATION SUPPORT




GAMMASPHERE MOBILITY

Area |V Detall

Fragment
Mass Analyzer
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NEW POWER DISTRIBUTION SYSTEM
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NEW POWER DISTRIBUTION SYSTEM

Overview

Equipment mounted
in 4 racks

Detector/SBX point of
load power supply
located inside the SBX

wn
c
S
<<

System
Trigger

VME Fiber
Expander Slope Box

Detector,

Digitizers

Network Switch

Rack Power
Distribution
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NEW POWER DISTRIBUTION SYSTEM

Detector Power Path

1. Overhead AC power cord reels.
48V DC Power Supply gt U
Collector Box

SBX Power Supply

Detector/SBX point of
load power supply
located inside the SBX
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VME Fiber
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NEW POWER DISTRIBUTION SYSTEM

Detector Power Path

A

Overhead power cord reels.
48V DC Power Supply
Collector Box

SBX Power Supply

48V DC Power
Supply

System
Trigger

VME Eiber Collector Box
Expander I

(-

Digitizers

Network Switch

Rack Power
Distribution

Detector/SBX point of
load power supply
located inside the SBX

SBX | Slope Box

Detector,
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OVERHEAD POWER CORD REELS
Area |V Detall

Fragment
Mass Analyzer
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NEW POWER DISTRIBUTION SYSTEM

Detector Power Path

1. Overhead AC power cord reels. Cord
ee
2. 48V DC Power Supply s ____,
|
3. CO”eCtor Box | 48V DC Power I Detector/SBX point of
Supply : load power supply
located inside the SBX
4. SBX Power Supply e |
Trigger
VME Fiber Collector Box
Expander I T_ SBX W’

Digitizers Detector,

Network Switch

Rack Power
Distribution
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48V DC POWER SUPPLY

Overview

= Redundant 48V supply
= Each supply powers the

Collector and up to 30 = o i
detectors o 11

= Connects directly to
overhead cord reel.

» Both internal supplies
have fault relays that
are monitored by
EPICS

» Bolted to rack with insulated mount, ground provided via cord.
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NEW POWER DISTRIBUTION SYSTEM

Detector Power Path

A

Overhead AC power cord reels.
48V DC Power Supply
Collector Box

SBX Power Supply

48V DC Power

Supply

System
Trigger

VME Eiber Collector Box

Expander

Digitizers

Network Switch

Rack Power
Distribution

Detector/SBX point of
load power supply
located inside the SBX

SBX | Slope Box

Detector,
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COLLECTOR BOX

Physical Overview of the Power Interface

+50K @ Input Card 1 Fuse @  48VDC Present [ ]
+330K @  InputCard2 Fuse @ Fan10K @ Ar Low Energy
Vother PWROK @ Input Card 3 Fuse @ Fan20K @ 80n ne

L FPGASTAT @ Collector Fuse @  GNDFault PWR @ NATIONAL LABORATORY

Technical Support

Input Card 1

Alarm and status inputs - | ; 7 58 - « e TS TS T

from the 48V DC supply. | | | —
) @cF @ QhE H % A G “; "!-' rGE

LOCK STAT GF  GF : : a jos
PHY SM
STAT TIP  STAT 2 T e
e M6/S6 M5 / S5 . @ M4/ MZ ® wi/S1 «
DVICONNECTIONSTOP ,.  ~TOM DVIL 'NECTIONS FOP 70 BOTTON DVI CONNECTI +» TOBOTTOM
Mdig: [CHO: 8GO § CHS:GeC) / Sdig: [CHO: ~tt CHS : GeSide] Mdig: [CHO:BGO S CH:. eC) / Sdig: [CHO:BGO I CHS:GeSide] Mdic AD:BGOJ CH5:G»” sdig: [CHO:BGO patt CH5: GeSide]
Mdig: [CH1:8GO 3 CH6:GeC] / Sdig: [CH1:BGO . 46 : GeSide] Mdig: (CH1:BGO 3 CHE €] / Sdig: [CH1:BGO 1 CH6: GeSide| L4 (CH1:8GO § CHF -1 / Sdig: [CH1:BGO patt CHE : GeSide]
Mdig: [CH2:BGO 3 CH7:GeC] / Sdig: [CH2:BGO patt L. “~Side] ‘q: [CH2:BGO§ CH7:\ | / Sdig: [CH2:8GO tt CH6: GeSide] g [CH2:8GO5 GeC) / Sdig: [CH2: BGO patt CHE : GeSide]
Mdig: [CH3: 8GO J CH8:GeC] / Sdig: (CH3:BGO patt CH7:u. : M. fCH3:BGOJ CHB:G. / Sdig: (CH3:BGC it CH7:GeSide] Mdig: [CH3: B~ L H Sd.g: (CH3: BGO patt CH7 : GeSide]
Mdig: [CH4:8GO 5 CHI: GeC] / Sdig: (CH4:BGO patt CHB: GeSio, Mdig:  '1:BGOJ CH9:Get ' Sdig: [CH4:BG( att CH8:GeSide] Mdig: [CH” JF CH9:GeC] / Sdig: [CHA: BGO patt CHB: GeSide]

Isolated 48V input from 48V outputs provided for
the power supply up to 30 detectors.
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COLLECTOR BOX

Overview of collector power and ground path

Frovided for each detector connection to the collector:

48V output to detector +
= sBx | Slope Box
Detector Ground | —
Detector Current Aj Ground Isola{iunrel'l::t T
q-) Power Switch Monitor .-

oo

Collector’s
48V Input

SBX

(D—

l\ Ground Current
o' Injection Relay

T

Test Relay
(Normally closed)

Ground Isolation L\

Digitizer Ground, From Digitizer <

GND
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COLLECTOR BOX

The ground isolation check

Provided for each detector connection to

the collector:

48V output to detector +

i = ls_le Slope Box

i Detector Current Aj ( Gmunm%’

' Power Switch Monitor . ! Detector
Collector’s I O/O No current flows if |
48V Input | oo 14<A the detector |

é | 1 groundisisolated. ! | 5BX | Slope Box

| N I

-?;:: ':gdell:; el Ground Current |

(Normally closed) | Injection Relay |
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GMD
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COLLECTOR BOX

The ground isolation check

48V output to detector

|+

<

Ground Isolation Test E

If the ground of the
detector is not
isolated, current
will still flow.

Ground Current
Injection Relay

)

SBX

Slope Box
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SBX

Slope Box

Detector

etector Current (&
%) ower Switch Monitor j

Collector’s 3
48V Input é | o/lo
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| Test Relay X
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NEW POWER DISTRIBUTION SYSTEM

Detector Power Path

1. Overhead AC power cord reels.

2. 48V DC Power Supply | 1
|
3. Collector Box ' [ 48V DCPower | |
! Supply :
4. SBX Power Supply o | J | '
Trigger | |
VMEgngber Collector Box
Expander I T_ SBX Iope Box
Digitizers Detector,

Network Switch SBX power supply

located inside the SBX

Rack Power
Distribution
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SBX POWER SUPPLY

SBX Pickoff || Slopebox || HPGe

|I gt
Isolated
+/-15V I Analog I
48V DC-DC Circuits
Direct
Input I ,.Ar?alog'and. Analog
PoE Controller Digital Circuits Circuits

FPGA and
Digital Logic
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SBX POWER SUPPLY

Overview

v
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= Supports PoE or direct 48V inputs.
= |solated point of load power supply. &

= Provides 6 ultra low noise linear
power outputs.

* Provides an additional higher
current output for a Raspberry Pi.

= Provides monitoring of:
— Power supply status
— Fan speed and fan failure
— Supply temperature monitor
— Pickoff temperature monitor
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NEW GAMMASPHERE TRIGGER CONNECTIVITY
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NEW GAMMASPHERE TRIGGER CONNECTIVITY
Trigger/DAQ Physical Overview

Collector Box Collector Box Collector Box Collector Box

Digitizers Digitizers Each VME backplane
has one VME input

output controller (I0C).

E Digitizers

Digitizers

Digitizers
I o

1o1n0y

<

Digitizers

Digité\ws
X

System VME Fiber
Trigger Expander

One rack houses the Each rack has one Router Trigger Each VME backplane
System Trigger and the to receive trigger and timing Each rack has a has 4 digitizers, with
VME Fiber Expander information from the System Trigger single VME crate with 10 channels each.

and transmit it to all the digitizers in

that quadrant. three independent

VME backplanes.
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I VME Fiber Expander

VME FIBER EXPANDER _System Trigger

Trigger Connectivity Overview | Trig-to-Trig Board

Collector Box

Digitizers
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VME FIBER EXPANDER

External System
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PHYSICAL LAYOUT OF THE NEW ELECTRONICS

Fiber Cable Carrier Fiber Cable Carrier _
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DIGITIZER FANOUT
CorI?r?:(t:E;ns M

Front Bus

Center/Sum Side/Pattern Connections

Digitizer Digitizer

% ] 3 it 3 3% ¢ ibH Digitizer Fanout

Channels Ge Ge 25| i M A i directly copies the
Oto 4 Center Side ' a1 [ & ! N: i timing/trigger link to

Z |\ “ o4 the Side/Pattern

Channels BGO BGO 2,1 | R y- i, M dlgltlzer

5t09 Sum Pattern | [Eassw AP« e Ve | b L e AV Front Bus can now

’ B (K KIEE: || B R ¢ be used to share

event information.

Front BUé , Sidé/Pattern
. = Digitizer gets its copy of
Connections * the timing/trigger link

from the Front Bus

Router
Connections
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DETECTOR MAINTENANCE AND NEW TOOLS
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DETECTOR MAINTENANCE AND NEW TOOLS

Overview

= New Test Fixtures

— SBX Power Supply test fixture

— Preamp test fixture \
= Documented Detector Checkout Procedures

— MCA - Analog Test
— Gammaware - Digital Test

» Documented Detector Repair Procedures
= Detector Tracking

» Ortec Repair pipeline restart
— Nine detectors currently undergoing
repair or evaluation at Ortec.
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PREAMP DIAGNOSTIC TOOL

= Simple interface for production
checkout.

* Provides simple Pass/Fall
status.
1 = Pass, negative = Fall.

= May be used in conjunction
with the Preamp Tester:
— Production Checkout
— Post-Production
Diagnostic/Verification

Center Current Target

Setting | Reset Slew Setting

Current Page: StatuS=Qyervieuw

Standalone Test

- Load Test Settings -11 Boolean
- Load Default Settings
S - Store Current Settings

PA Fixture Te t

- EEPROM
2 - Pulser
3 - HV Cutoff Test
- Side Pulser Test
9 - Preamp Tester Overview
- Home
- Quit

= May be used with only the preamp:
— Post detector-installation testing.
— Loading detector information into the preamp’s EEPROM

. HV Settlng Detector ID, Detector Type, optimal shaping time, ect.

38

ADC1 Ref Offset
-2508.1 ppm

ADC2 Ref Offset

-366.1 ppm

HV Cut State
B Digital

Reset State
B Digital
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PREAMP TESTER

Preamp Tester Communication DUT

Interface (USB)

>

N =
- S
LA

Preamp Power HV Cutoff, Preamp Tester
Output Test Pot | Power Input




CONCLUSION

B U.S. DEPARTMENT OF _ Argonne National Laboratory is a
U.S. Department of Energy laboratory r O n n e
managed by UChicago Argonne, LLC.

NATIONAL LABORATORY




CONCL USION

Grounding is much better controlled
« Automated ground loop detection
 Gammasphere is now portable
« Detector installation/removal at the axis of rotation is much improved
* |tis now possible to remove the shack to re-enable FMA rotation

41
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THE ANL TEAM WORKING ON UPGRADE:

LER Staff Term Staff Exp. Support
Torben Lauritsen Pat Copp John Anderson
Walter Reviol Claus Mueller-Gatermann  Michael Oberling
Darek Seweryniak Ed Boron
Marco Siciliano Russel Knaack
MPC John Rohrer

, Bruce Nardi
Outline of Talks
« Introduction — Mike Carpenter PCB Layout
« Gammasphere Upgrade Overview — Pat Copp Todd Hayden (HEP)

* |ntermission
« Signal Processing and Controls — John Anderson
« Power Distribution, Infrastructure and Mechanics — Michael Oberling
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ANY QUESTIONS?

MICHAEL OBERLING
MOBERLING@ANL.GOV
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