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Intel
LXT971ALC
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Altera
EPXA1F484C3
FPGA

Flash
EPROM

SDRAM

Power Regulators

TTCrx and
PLL Clock
Recovery

DCS to ROB Connector

1,8 Volt 3,3 Volt

ADC
Inputs

JTAG
connectors

Ethernet and
Power
Connector

Optical
Link

I²C Bus

4...6 Volt Main Power Supply

Page 2

Page 6

Page 3

Page 10

Page 9
Page 4

Page 5

Page 8

FPGA Decoupling on Page 11
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+5 Volt
charge
pump

CMC Connector
Page 7

Page 4

CPLD serial shiftregisters
for slow I/Os.   Page 8

ECC optional

Power Input

see grounding scheme on page 14  see
PLL configuration table on page 13
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power supply supervisor
and watchdog timer

differential JTAG
interface receiver

differential JTAG interface driver

DEV-OE and DEV-CLRn
where expected not to be
used as dedicated pins

standart JTAG IF

optional
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page 4

connected to
TTCrx page 4

connected to
ADC page 10

connected to
Ethernet page 9

JTAG Input

JTAG Master Output

debug_en must be high
to switch off internal
watchdog timer for
testing and debugging!

TTCrx page 4

AN_GND ( adjacent
neibourhood board ground )

Shaded area shows
devices not used for
KIP/TRD

IC29 acts as a
level translator
from 1V8 to
3V3.
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HFBR-2416
may fit, too,
but pulse width
distortion is
worth than
HFBR-2316T
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ROB connector page 8

AUX connector
page 7

JTAG page 3

JTAG page 3

AUX connector page 7

ROB connector page 8

to ROB connector page 8

to ROB connector
page 8

to JTAG page 3

if_PLL_EN_unused

if_
P

LL
_o

fffor HFBR2316

for HFBR2316

for TRR-1B43

Shaded area shows
devices not used for
KIP/DCS

or HFBR-2316T

Keep these signals
as short as possible!

Keep <10mm

Voltage regulator IC28 
only used if low supply
noise  for PLL required.

clock line
separation buffer

RN49, 50,51 and 52 are TTCrx
start up configuration resistors

populate R122 if
Vreg not used

PLL frequency is defined by resistors
R68, R99, R100, R105 and R107 to
R110. If the voltage regulator shutdown
feature is not needed the CPLD can
configure the PLL via RN48 which
otherwise is not populated.

connect capacitors C44,
C50 and C56 as close as
possible to PLL IC23!

*!

*!  keep this GND connection
near/between TTCrx and IC28 !

Please see grounding scheme
for PLL layout on page 12.

TTCrx can shift Clock40Desn phase
in 104ps steps between 0 and 25ns. JTAG page 3
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be left unpopulated then.
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table see page 13 !
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All capacitors are 10 Volt minimum. 
Kelvin connections to caps preferred!

max. 5,5Volt Input

Shaded area shows
devices not used for
KIP/DCS

PGND*

Do not connect Power GND nets
directly to the plane but route via
the voltage regulators and main
supply decoupling capacitors
(10uF and 22uF) !! Use plane keep
out or whatever .... 

Main Power Input 3.8 ... 4.3 Volt 
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<10mm !!

!*

!*

!*
For the National semiconductor
voltage regulators the output
capacitor ESR must be between
0.2R and 5R !! See datasheet !

<10mm !!
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to power input
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top layer to
Vreg GND
connection

interrupt GND plane
here. Route to top
layer. Connect all
VReg capacitors to
this vias. Do not
connect caps
directly to plane.

Welwyn LR or equ.

Connector for current
and input voltage
measurement

CON10 is for voltage measurement by
the adjacent DCS board. Connect only
differentially to the ADC . Do not
connect the GND pins of one DCS
board here to GND of the other board.
The GND pins must be connected to
one of the differential ADC inputs.
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To ROB connector page 8

Please connect these analog ground to one point
near voltage reference ! Do only connect to GND
plane here with multiple vias!
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Shaded area shows
devices not used for
KIP/DCS

keep all analog signals as short as possible

shield signals AAin1 .. 4 with GND traces
Place jumper R10 near to
crystal. Keep trace short.

Keep this
line short!

Keep this
signals short!

Populate R122 if
AIN8 should measure
voltage regulator
temperature.

Current source for additional
temperature sensor.

Populate R158 if AIN7
should measure
system temperature.
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FPGA Clock Supply
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Shaded area shows
devices not used for
KIP/DCS

Keep this traces as short as
possible short!
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Routing Hints for the DCS Board

Place 10nF and 100nF capacitors as close as possible
to the devices. Place power vias as close as possible to
the related decoupling capacitors not to the related
device. This may not allways work with BGAs but should
work with all non BGA packages. See picture.

via*

via*

via*

via*

device

wrong okay

*via to supply or GND planes

Grounding scheme for PLL, TTCrx and 120MHz LVDS driver

QOsc
40MHz

PLL  3V3
Vreg

MUX1 PLL LVDS
driver

TTCrx

R124
PLL_GND

PLL_GND

Board_GND
Optical Link
Receiver
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TPCTRD

R68

R99

R100

R105

R108

R107

R109

R110

RN48

0R_Jmpr

0R_Jmpr

0R_Jmpr

0R_Jmpr

no device

no device

no device

no device

no device

default
frequency 120 MHz 40 MHz

10k

10k

10k

10k

no device

no device

no device

no device

4x0R_Jmpr

PLL Configuration Table for TPC and TRD
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