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• Challenge: Limited e-links on lpGBT to drive 
multiple EIC-LASs

• Solution: AncBrain - a bridge

The Bottleneck 
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AncBrain: Key Functionalities

Core Operations Inside AncBrain
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Communication Interface

Talking to the world:

o lpGBT Interface:

o Serial, Global Clock Synchronized

o SC_in, SC_out

o Protocol: Start/End Frame, Address, Data Type, Payload, CRC

o Las Interface:

o Dedicated serial, 5 Mbps

o Manchester encoding for reliability

o LAS Protocol

o GCLK Interface:

o Routing Global Clock (SCL) to LAS

Communication 

Bridge
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Interface Protocol Format

Transaction Breakdown
Communication 

Bridge
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Interface Protocol Format

Payload Interpretation
Communication 

Bridge
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Broadcast Signal Generation

Synchronization and Efficiency

o Dedicated Bit in "Module Address": Broadcast signal indicator.

o Digital Delay Line: Fine-grained timing adjustment.

o Broadcast Identification Patterns:

o 000: Global Reset

o 111: Global Sync

o 001-100: Module Addresses

o Broadcast Detection: Address Comparator triggers broadcast_command signal.

Broadcast Signal 

Generation



System Stability & 

Error Handling 
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Error Handling & Protection
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Sub-Module Control

Managing NBVG & SLDO:

o Negative Bisa Voltage Generator (NBVG):

o Bias Voltage Generator

o Configurable Bias level

o Dedicated Registers

o Shunt LDO (SLDO):

o Stable and regulated output voltage

o Configurable Bits 

o Dedicated Registers

Sub-Module 

Control



Design Verification – digital twin
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Sub-Module Control
Sub-Module 

Control

Internal Module Config (Register Read)
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Sub-Module Control
Sub-Module 

Control

Internal Module Config (Register Write)
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LAS Interface Communication 

Bridge
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MOSAIX (all diff. CLPS):

Clock - input
Reset - input
Sync - input

2× slow control – 
input/output

Services management
Core management
1× reserved

– +HS Data (all 

differential):
8× high-speed channels 
(4 top, 4 bottom)

AncASIC

slow control 

downlink

MOSAIX / EIC-

LAS interface

5-10 Mbps

MOSAIX interface 
needs to be 
formalized
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LAS Emulator Communication 

Bridge

LAS: Non-Posted Service Management (Write)
LAS: Posted Core Management (Write)

Test Summary
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LAS Communication

Communication 

Bridge
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LAS Communication

Communication 

Bridge
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LAS Communication

Communication 

Bridge



18

Broadcast Signal Generation

Broadcast Signal 

Generation
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Error Response Format

System Stability & 

Error Handling 
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What’s next?

Transitioning to Synthesizable RTL: From Functional Mock-up to 
Hardware Implementation with Triplication
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Thank You
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EIC-AncBrain Block Diagram
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