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ASIC Communication

256 input currents DHPT
PP =
e st » [ADCpp digital processing
l l&hit code ‘
Y
.32 x 8bit codes , ®----oeeo B
“one column pair - .
<— 64 Links in total

|32 x 8bit output| «---------- » 32 x 8bit output

* 64 Links connect the DCD to the DHPT (8 x 8-Bit Link)

* For each link a local delay can be set to ensure a proper
timing

* |n addition to the local delays, a global delay can be set

* These delays have to be optimized
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ASIC Communication

 Communication between DCD and DHP is
tested by using a special test pattern

 DCDA4.2 uses a new, more complicated test
pattern

* DCD4.X feature a LVDS current boost to
Improve the communication
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DCD Test Pattern Comparison

Test pattern is used to check the correct communication between
DCD and DHP and choose the correct delay settings

DCD4.1

- old, simple test pattern
- LVDS current boost

Delay scan - hybrid5 - asicpair: 1
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DCD4.2

- new, complex test pattern
- LVDS current boost

Delay scan - hybrid5 - asicpair: 1
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* |ncrease LVDS current from 1.3 to 1.8 mA

LVDS Current Boost

without LVDS boost
bit 61 bit 62 bit 63

1 I
=P | =

_ goodu I‘egion iS broadened 02468101214 0246 8101214 0246 8101214

e (Observation:

- Communication is stabilized

with LVDS boost
ety et rarenn hit 61 hlt 62 bit 63

02468101214 0246 8101214 024 6 8101214

5 &

ok e e e

Without LVDS boost With LVDS boost
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* |ncrease LVDS current from 1.3 to 1.8 mA

LVDS Current Boost

without LVDS boost
bit 61 bit 62 bit 63
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. @J cormnaen LVDS Current Boost
without LVDS boost

* |ncrease LVDS current from 1.3 to 1.8 mA
bit 61 bit 62 bit 63

e (Observation:
- Communication is stabilized g .

- ,,good“ region is broadened 02468101214 0246 8101214 0 2 4 6 8101214

with LVDS boost
hil: 61 hlt 62 bit 63
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Optimal Delays
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Global delay Local delay range
H5.0.24 (DCDA4.1) 0 [4,6]
H5.0.13 (DCD4.1) 0 [4,6]
H5.0.14 (DCD4.2) 0 [2,4]
H5.0.15 (DCD4.2) 1 [3,4]

* Data link delays for all DCD4.1 and
DCDA4.2 were successfully
optimized, delay values are similar

* Both test pattern can be used for the
optimization

12 14

* LVDS boost improves
communication 57 Optimal setting
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DCD Waveform

DCD
: DHP
X64  Transmitter x1 Reference
V_D_D V_D_D V_D_D V_D_D
VDD
of - Jro DOX[y] a F
’ GND !
D % VREF
VDD VDD
floating
¢ VDD
oo o H h
A A GND
| | Ii Receiver
GND GND GND GND x64
Reference Voltage can be changed from the outside
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. G Sammaimronvensm DCD Waveform

All bits of one link at 1.9V VDDD DCDpp 3, 250MHz, test
pattern enabled
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. G Sammaimronvensm DCD Waveform

All bits of all links at 1.9V DVDD DCDBA4.1, boost on, 305MHz

threshold for all bits
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. G Sammaimronvensm DCD Waveform

Comparison of DCDpp and DCDBA4.1
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. G Sammaimronvensm DCD Waveform

Comparison of DCDpp and DCDBA4.1
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. G Sammaimronvensm DCD Waveform

Comparison of DCDpp and DCDBA4.1
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DCDBA4.2 ||neS StaCked new test pattern
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. G Sammaimronvensm DCD Waveform

All bits of all links at 1.8V DVDD DCDBA4.2, hoost on, 305MHz
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. G Sammaimronvensm DCD Waveform

All bits of all links at 1.8V DVDD DCDB4.2, 305MHz

LVDS Boost On LVDS Boost Off
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. @J cormneme ASIC Communication

All bits of all links at 1.8V DVDD DCDB4.2, 305MHz
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* Both test pattern can be used to optimize the
global/local delay settings

* The new LVDS boost implemented in DCD4.X
helps to suppress bit errors and stabilize the
communication

* The waveform is improved in comparison to the
DCDpp

 Communication is significantly improved with
DCD4.X
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