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Beetle 1.0Beetle 1.0
First prototype of the First prototype of the 
radiation hard readout chipradiation hard readout chip
•• 6.1 mm x 5.5 mm6.1 mm x 5.5 mm
•• 128 analog channels128 analog channels
•• 40 MHz sampling / readout40 MHz sampling / readout
•• I²CI²C--InterfaceInterface
•• 10 bit bias generators10 bit bias generators

Beetle 1.1Beetle 1.1
Improved version of the Improved version of the 
first readout chipfirst readout chip
•• 6.1 mm x 5.5 mm6.1 mm x 5.5 mm

Beetle 1.2Beetle 1.2

SEU robust digital logicSEU robust digital logic

•• 6.1 mm x 5.1 mm6.1 mm x 5.1 mm
•• new analog frontnew analog front--end end (FE 1.1)(FE 1.1)
•• new digital logic new digital logic (SR 1.0)(SR 1.0)
•• all missing features nowall missing features now
implementedimplemented

Beetle 1.2MA0Beetle 1.2MA0
Readout chip for LHCb Readout chip for LHCb 
RICH detectorRICH detector
•• 6.1 mm x 5.2 mm6.1 mm x 5.2 mm
•• modified analog frontmodified analog front--endend
for MAfor MA--PMTsPMTs

Beetle 1.3Beetle 1.3
Analog improved version of Analog improved version of 
the Beetle 1.2 readout chipthe Beetle 1.2 readout chip
•• 6.1 mm x 5.4 mm6.1 mm x 5.4 mm
•• new power routingnew power routing
•• modified comparatormodified comparator
•• new current output drivernew current output driver

PrePre--Production Run with 3 different Production Run with 3 different 
Beetle versions (1.3 /1.4 / 1.5)Beetle versions (1.3 /1.4 / 1.5)

Bias generator test chipBias generator test chip
•• 2.0 mm x 2.0 mm2.0 mm x 2.0 mm

BeetleBG 1.0BeetleBG 1.0
Comparator test chipComparator test chip
•• 2.0 mm x 2.0 mm2.0 mm x 2.0 mm

BeetleCO 1.0BeetleCO 1.0

FrontFront--end test chipend test chip
•• 2.0 mm x 2.0 mm2.0 mm x 2.0 mm

BeetleFE 1.0BeetleFE 1.0
Pipeamp and I²C test chipPipeamp and I²C test chip
•• 2.0 mm x 2.0 mm2.0 mm x 2.0 mm

BeetlePA 1.0BeetlePA 1.0

MAMA--PMT test chipPMT test chip
•• 2.0 mm x 2.0 mm2.0 mm x 2.0 mm

BeetleMA 1.0BeetleMA 1.0
SEU robust I²C test chipSEU robust I²C test chip
•• 2.0 mm x 2.0 mm2.0 mm x 2.0 mm

BeetleSR 1.0BeetleSR 1.0

FrontFront--end test chipend test chip
•• 2.0 mm x 2.0 mm2.0 mm x 2.0 mm

BeetleFE 1.2BeetleFE 1.2

FrontFront--end test chipend test chip
•• 2.0 mm x 2.0 mm2.0 mm x 2.0 mm

BeetleFE 1.1BeetleFE 1.1

Beetle Engineering RunBeetle Engineering Run

•• 6.1 mm x 5.4 mm6.1 mm x 5.4 mm
•• no modificationsno modifications

(compared to previous submission)(compared to previous submission)

Beetle 1.3Beetle 1.3
•• 6.1 mm x 5.4 mm6.1 mm x 5.4 mm
•• modified comparatormodified comparator
•• modified analog routingmodified analog routing

Beetle 1.4Beetle 1.4
•• 6.1 mm x 5.4 mm6.1 mm x 5.4 mm
•• changed power routingchanged power routing
•• new pipeline cellnew pipeline cell
•• modified pipeampmodified pipeamp

Beetle 1.5Beetle 1.5


