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Overview

There is no G-Link Transmitter Chip on TMDB, and data is sent via FPGA. Since this is the first time 
to receive data sent by such a scheme, we checked the connection carefully. 

1. readout  data  
a) dump module ( PT5 ) 

b) SL 

2. link  recovery
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G-Link  Transmitter/
Receiver  Chip

Agilent HDMP-1032A/1034A
Transmitter/Receiver
Chip Set
Data Sheet

Features
• 3.3 V supply, low power

dissipation
660 mW Tx, 792 mW Rx

• On-chip encode/decode using
Conditional Inversion Master
Transition (CIMT) protocol

• 1:N broadcast ready
configurable receiver inputs allow
multi-point data broadcast using a
single transmitter

• Parallel Automatic
Synchronization System (PASS)
allows receiver to read recovered
words with local reference clock

• Robust simplex mode
• Wide range serial rate

260-1400 MBaud (user selectable)
• 5 V tolerant TTL interface

16 or 17 Bits wide
• Low cost 64 pin plastic package

14x14 mm2 PQFP

Applications
• Cellular base station
• ATM switch
• Backplane/bus extender
• Video, image acquisition
• Point to point data link
• Implement SCI-FI standard

Description
The HDMP-1032A transmitter and
HDMP-1034A receiver are used
together to build a high-speed
data link for point-to-point
communication. These silicon
bipolar transmitter and receiver
chips are housed in standard
plastic 64 pin PQFP packages.

From the user’s viewpoint, these
products can be thought of as a
“virtual ribbon cable” interface for
the transmission of data and con-
trol words. A parallel word loaded
into the Tx (transmitter) chip is
delivered to the Rx (receiver) chip
over a serial channel and is then
reconstructed into its original par-
allel form. The channel can be ei-
ther a coaxial copper cable or
optical link

The chip set hides from the
user the complexity of encoding,
multiplexing, clock extraction,
demultiplexing and decoding. The
CIMT encoding scheme used en-
sures the DC balance of the serial
line. When data or control words

are not being sent the transmitter
sends idle words.

The serial data rate of the Tx/Rx
link is selectable in three ranges
and extends from 208 to 1120
Mbit/s. This translates into an
encoded serial rate of 260 to
1400 MBaud. The parallel data
interface is 16 bit TTL. A flag bit
is also present and can be used as
an extra 17th bit under the user’s
control. This bit can be used as
an even or odd word indicator
for dual-word transmission. The
encoding of the flag bit can be
scrambled to reduce the probabil-
ity of erroneous word alignment.

A user control space is also
provided. If TXCNTL is asserted
on the Tx chip, the least signifi-
cant 14 bits of the data will be
sent and the RXCNTL line on the
Rx chip will indicate the data is
a Control Word.

At the Rx, the PASS feature
allows the recovered words to
be clocked out with the local

1.4 GBd Transmitter/Receiver Chip Set with
CIMT Encoder/Decoder and Variable Data Rate.

TTC Modifications 
Prototype Scheme 
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• In the TMDB prototype, the TTC fiber is received by the Timing Control 
Module (TCM) 
– Developed for the ATLAS Level 1 Calorimeter Trigger 

• TTC electrical signal is transmitted through the VME back plane P0 
connector to the TMDB 
– TCM output in ECL standard 

 

 
 
 

 Detailed information about the 
TCM 
http://www.te.rl.ac.uk/esdg/atl
as-flt/ (check for TCM-VME 64x 
Production PC3303M2) 
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1.a)  readout  data  from  dump  module
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readout (binary)
0 0000 0000 0000 0000

1st. bit 0000 0000 0000 0001
2nd. bit 0000 0000 0000 0010
3rd. bit 0000 0000 0000 0100
4th. bit 0000 0000 0000 1000

… …
16th. bit 1000 0000 0000 0000

0 0000 0000 0000 0000

G-Link  data  bitsG-Link  status  bits

sd rxready rxerror rxdslip

1 1 0 0

all  bits  are  checkedDatawords  are  sent  without  error

rxcntl = 0, rxdata = 1 

we sent data words

rxcntl rxdata

0 1

sd         = 1 : signal is detected

rxready = 1 : there is no error

rxerror  = 0 : data/control/idle word is received

rxdslip  = 0 : TX’s clock is same with RX’s clock

We can read the G-Link signal from TMDB correctly

We dumped the G-Link signal from TMDB.



1.b)  readout  data  from  SL
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SL  can  receive  the  G-Link  signal  from  TMDB  

Module3 Module2 Module1 Module0

D5+D6 D6 D5+D6 D6 D5+D6 D6 D5+D6 D6

H L H L H L H L H L H L H L H L

0 0 0 0 0 1 0 0 0 0 1 0 0 1 1 0
D5+D6 D6 D5+D6 D6 D5+D6 D6 D5+D6 D6

0 0 1 0 0 1 1 1
0 0 1 0 0 1 1 1

input  pattern

output  pattern

converted  pattern

We used well-known pattern as a SL input,                  
and checked SL output 

( input format has 16bits, output format has 8bits )

The output pattern precisely correspond with the input pattern



2.  link  recovery
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1100_01_0000000000000000 
1100_01_0000000000000000 
1100_01_0000000000000000 
1100_01_0000000000000000 
1100_01_0000000000000000 
1100_01_0000000000000000 
1100_01_0000000000000000 
1100_01_0000000000000000 
1100_01_0000000000000000 
1100_01_0000000000000000

1100_01_0000000000000000 
1100_01_0000000000000000 
1100_01_0000000000000000 
1100_01_0000000000000000 
1100_01_0000000000000000 
1100_01_0000000000000000 
1100_01_0000000000000000 
1100_01_0000000000000000 
1100_01_0000000000000000 
1100_01_0000000000000000

1010_01_1111111000000000 
1010_01_1111111111111100 
1010_01_1111111111111100 
1010_01_1111111111000100 
1010_01_1111111111000100 
1010_01_1111000000000000 
1010_01_1111111111111111 
1010_01_1111111111111111 
1010_01_1111111111000011 
1010_01_1111111111100000

40.08  MHz 40.08  MHz15.00  MHz

wro
ng

G-Link  is  recovered

G-Link will be disconnected when LHC clock is 
changed. It is desirable that G-Link is recovered when 
clock is recovered.



Summary

!

• We tested G-Link connection between TGC Sector 
Logic and TMDB 

✓ SL received G-Link signal correctly 

✓  G-Link is recovered 

!

✤ TGC’s TTC system and TileCal’s TTC system must be 
merged for the future test                                                  
( Now we are using TGC’s TTC only )
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