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FMC CONNECTOR

AND I2C EEPROM

LICENSED UNDER THE TAPR OPEN HARDWARE LICENSE (WWW.TAPR.ORG/OHL)

VCC_IO IS DETERMINED BY THE SETTING ON THE FPGA BOARD.
FOR TLU ENSURE IT IS 3.3V

CONTAINS PRE-PROGRAMMED
UNIQUE ID CODE

I2C EEPROM (ADDR= 0X50)

Mon May 08 11:23:42 2017

OVERALL PAGE: 1 OF 29
MODULE PAGE: 1 OF 7

fmc_tlu_v1_lib
MODULE: fmc_tlu_toplevel_e
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3 X HDMI ( DUT ONLY)

FRONT PANEL DUT CONNECTORS

11

LICENSED UNDER THE TAPR OPEN HARDWARE LICENSE (WWW.TAPR.ORG/OHL)

1 X HDMI ( DUT OR UPLINK )

Thu May 04 13:37:48 2017

OVERALL PAGE: 2 OF 29
MODULE PAGE: 2 OF 7

fmc_tlu_v1_lib
MODULE: fmc_tlu_toplevel_e

HDMI_CLK_P<1>

HDMI_POWER_ENABLE<1>

I4

HDMI_DUT_4

I3

SPARE_TO_FPGA<3>
ENABLE_SPARE_FROM_FPGA<3>ENABLE_SPARE_FROM_FPGA<2>

HDMI_DUT_3

HDMI_POWER_ENABLE<3>

ENABLE_TRIG_FROM_FPGA<3>

CONT_TO_FPGA<2>
ENABLE_CONT_FROM_FPGA<2>

HDMI_CLK_N<3>
HDMI_CLK_P<3>

BUSY_FROM_FPGA<3>
BUSY_TO_FPGA<3>

CONT_FROM_FPGA<3>
CONT_TO_FPGA<3>
ENABLE_CONT_FROM_FPGA<3>

ENABLE_BUSY_FROM_FPGA<0>

TRIG_FROM_FPGA<0>
TRIG_TO_FPGA<0>
ENABLE_TRIG_FROM_FPGA<0>

ENABLE_SPARE_FROM_FPGA<0>
SPARE_TO_FPGA<0>
SPARE_FROM_FPGA<0>

I2I1

BUSY_FROM_FPGA<0>
BUSY_TO_FPGA<0>

HDMI_POWER_ENABLE<0>

ENABLE_CONT_FROM_FPGA<1>
CONT_TO_FPGA<1>
CONT_FROM_FPGA<1>

ENABLE_SPARE_FROM_FPGA<1>
SPARE_TO_FPGA<1>
SPARE_FROM_FPGA<1>

ENABLE_TRIG_FROM_FPGA<1>
TRIG_TO_FPGA<1>
TRIG_FROM_FPGA<1>

ENABLE_BUSY_FROM_FPGA<1>
BUSY_TO_FPGA<1>
BUSY_FROM_FPGA<1>

CONT_FROM_FPGA<2>

SPARE_TO_FPGA<2>
SPARE_FROM_FPGA<2>

BUSY_TO_FPGA<2>
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ENABLE_CONT_FROM_FPGA<0>
CONT_TO_FPGA<0>

HDMI_DUT_1
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TOTAL NO. OF SHEETS

STATUSCHKD.DRN BY.MOD NO.DATEISSUE APPD.

1 3
4

5 6
7

A

B

C

A

B

C

2

FMC_TLU_HDMI_DUT_CONNECTOR
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BUSY_TO_FPGA
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ENABLE_BUSY_FROM_FPGA

CONT_FROM_FPGA

BUSY_FROM_FPGA

CONT_TO_FPGA

FMC_TLU_HDMI_DUT_CONNECTOR

HDMI_POWER_ENABLE

HDMI_CLK*
HDMI_CLK

TRIG_FROM_FPGA
TRIG_TO_FPGA
ENABLE_TRIG_FROM_FPGA

SPARE_FROM_FPGA

ENABLE_SPARE_FROM_FPGA
SPARE_TO_FPGA

BUSY_TO_FPGA

ENABLE_CONT_FROM_FPGA

ENABLE_BUSY_FROM_FPGA

CONT_FROM_FPGA

BUSY_FROM_FPGA

CONT_TO_FPGA

FMC_TLU_HDMI_DUT_CONNECTOR

HDMI_POWER_ENABLE

HDMI_CLK*
HDMI_CLK

TRIG_FROM_FPGA
TRIG_TO_FPGA
ENABLE_TRIG_FROM_FPGA

SPARE_FROM_FPGA

ENABLE_SPARE_FROM_FPGA
SPARE_TO_FPGA

BUSY_TO_FPGA

ENABLE_CONT_FROM_FPGA

ENABLE_BUSY_FROM_FPGA

CONT_FROM_FPGA

BUSY_FROM_FPGA

CONT_TO_FPGA

FMC_TLU_HDMI_DUT_CONNECTOR

HDMI_POWER_ENABLE

HDMI_CLK*
HDMI_CLK

TRIG_FROM_FPGA
TRIG_TO_FPGA
ENABLE_TRIG_FROM_FPGA

SPARE_FROM_FPGA

ENABLE_SPARE_FROM_FPGA
SPARE_TO_FPGA

BUSY_TO_FPGA

ENABLE_CONT_FROM_FPGA

ENABLE_BUSY_FROM_FPGA

CONT_FROM_FPGA

BUSY_FROM_FPGA

CONT_TO_FPGA
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DISCRIMINATORS

EPK.00.250.NTN

OVERALL PAGE: 3 OF 29

Mon Mar 27 17:58:51 2017

MODULE: fmc_tlu_toplevel_e

fmc_tlu_v1_lib

MODULE PAGE: 3 OF 7

PLEMO00C
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8

POWER_SUPPLY

VTHRESH

PLEMO00C

DUAL_DISCR_3

GND=GND_SIGNAL

DUAL_DISCR_1

DUAL_DISCR_2

VIN<3..2>

GND=GND_SIGNAL

VIN<5..4>GND=GND_SIGNAL

PLEMO00C

BEAM_TRIGGER_P<5..0>

I53

GND=GND_SIGNAL

GND=GND_SIGNAL

GND=GND_SIGNAL
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I55

P5V
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PLEMO00C
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BEAM_TRIGGER_N<5..0>
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LICENSED UNDER THE TAPR OPEN HARDWARE LICENSE (WWW.TAPR.ORG/OHL)
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31

APPD.ISSUE DATE MOD NO. DRN BY. STATUSCHKD.

FMC_TLU_THRESHOLD_DISCRIMINATOR_DUAL
LEADING_EDGE_OUT_N<1..0>

LEADING_EDGE_OUT_P<1..0>VTHRESH<1..0>

VIN<1..0>

FMC_TLU_THRESHOLD_DISCRIMINATOR_DUAL
LEADING_EDGE_OUT_N<1..0>

LEADING_EDGE_OUT_P<1..0>VTHRESH<1..0>

VIN<1..0>

FMC_TLU_THRESHOLD_DISCRIMINATOR_DUAL
LEADING_EDGE_OUT_N<1..0>

LEADING_EDGE_OUT_P<1..0>VTHRESH<1..0>

VIN<1..0>

FMC_TLU_DAC_VTHRESH
VTHRESH<5..0>
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SDA

SCL
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-5V_OUT
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16

CLOCK GENERATION

LICENSED UNDER THE TAPR OPEN HARDWARE LICENSE (WWW.TAPR.ORG/OHL)

Thu Mar 30 17:10:57 2017

OVERALL PAGE: 4 OF 29
MODULE PAGE: 4 OF 7

fmc_tlu_v1_lib
MODULE: fmc_tlu_toplevel_e

DUT_CLK_TO_FPGA<3..0>

HDMI_CLK_P<3..0>

CLK_IO_1_P

CLK_IO_1_N

CLK_IO_2

CLK_TO_FPGA_P

SIL254D

I3

I1

CLK_GEN_LOL_N

ENABLE_CLK_TO_DUT<3..0>

ENABLE_CLK_TO_LEMO

CLK_GEN_RST_N

DUT_CLK_FROM_FPGA<3..0>

ENABLE_DUT_CLK_FROM_FPGA<3..0>

HDMI_CLK_N<3..0>

CLK_TO_FPGA_N

CLK_TO_FFD_N

CLK_GEN

CLK_FROM_CDR_N

CLK_FROM_CDR_P

CLK_TO_FFD_P

SCL

SDA

UNIVERSITY OF BRISTOL

HIGH ENERGY PHYSICS GROUP
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USED ON

TOTAL NO. OF SHEETS
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STATUSCHKD.DRN BY.MOD NO.DATEISSUE APPD.
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FMC_TLU_CLOCK_GEN

CLK_IO_1_P

SDA

SCL

DUT_CLK_FROM_FPGA<3..0>

ENABLE_DUT_CLK_FROM_FPGA<3..0>

CLK_IO_2

RST*

ENABLE_CLK_TO_LEMO

ENABLE_CLK_TO_DUT<3..0>

CLK_FROM_CDR_P

CLK_P<3..0>

LOL*

INTR*

DUT_CLK_TO_FPGA<3..0>

CLK_TO_FPGA_P

CLK_FROM_CDR_N

CLK_IO_1_N

CLK_N<3..0>

CLK_TO_FFD_N

CLK_TO_FPGA_N
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EXPANDER1 (I2C ADDR= 0X74) EXPANDER2 (I2C ADDR= 0X75)

11

I2C I/O EXTENDERS

LICENSED UNDER THE TAPR OPEN HARDWARE LICENSE (WWW.TAPR.ORG/OHL)

Mon Mar 27 17:58:54 2017

OVERALL PAGE: 5 OF 29
MODULE PAGE: 5 OF 7

fmc_tlu_v1_lib
MODULE: fmc_tlu_toplevel_e

ENABLE_TRIG_FROM_FPGA<3>
ENABLE_SPARE_FROM_FPGA<3>
ENABLE_CONT_FROM_FPGA<3>
ENABLE_BUSY_FROM_FPGA<2>
ENABLE_TRIG_FROM_FPGA<2>
ENABLE_SPARE_FROM_FPGA<2>
ENABLE_CONT_FROM_FPGA<2>

ENABLE_BUSY_FROM_FPGA<1>
ENABLE_TRIG_FROM_FPGA<1>
ENABLE_SPARE_FROM_FPGA<1>
ENABLE_CONT_FROM_FPGA<1>

PCA9539PW

ENABLE_BUSY_FROM_FPGA<3>

I2C_RESET_N

TSSOP

SCL

1
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1
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1
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1
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1
6
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12

PCA9539PW

P3V3

ENABLE_CLK_TO_DUT<3..0>

ENABLE_DUT_CLK_FROM_FPGA<3..0>

HDMI_POWER_ENABLE<3..0>

ENABLE_CLK_TO_LEMO
00

00

SDA

ENABLE_TRIG_FROM_FPGA<0>
ENABLE_BUSY_FROM_FPGA<0>

SCL
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00

00

I4

ENABLE_SPARE_FROM_FPGA<0>
ENABLE_CONT_FROM_FPGA<0>

VSS=GND_SIGNAL;VDD=P3V3
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MAKE SURE THE FOOTPRINT FOR THIS IS CORRECT!

SN65LVDS2 OR SN65LVDT2
SN65LVDT2 HAS TERMINATION.
SN65LVDS2 REQUIRES EXTERNAL TERMINATION.

SFP INTERFACE

USE TERMINATION IN FPGA IF POSSIBLE

CDR (I2C ADDR= 0X60)

Fri May 05 14:40:28 2017

OVERALL PAGE: 6 OF 29
MODULE PAGE: 6 OF 7

fmc_tlu_v1_lib
MODULE: fmc_tlu_toplevel_e

()

(GND_SIGNAL:17;VEE:12;VCC:9,16)

VEE=GND_SIGNAL;VCC=P3V3
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SFP1

TD+

TD-

LOS

TX_FAULT

VCCT

VEET

VEET

VEER

VEER

VEER

RD-

VEET

VCCR

MOD_ABS

SCL

SDA

RS0RS1

RD+

TX_DISABLE

DATAOUTP

DATAOUTN

CLKOUTP

CLKOUTN

SQUELCH

CF1

LOL

CF2

PAD

SLICEN

SLICEP

NIN

PIN

VREF

LOS

THRADJ

SCK

SDA

SADDRS

REFCLKN

REFCLKP

USED ON
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AS TYPE-1 RECEIVER (FSEN LOW)
CONFIGURE SN65MLVD040

11

LICENSED UNDER THE TAPR OPEN HARDWARE LICENSE (WWW.TAPR.ORG/OHL)

HDMI FRONT PANEL CONNECTOR

IF GNM214B ISN'T AVAILABLE.
USE GNM214R61A105MEA2D 47151-0002REPLACE SAMTEC CONNECTOR WITH MOLEX

Thu Apr 13 16:21:16 2017
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AS TYPE-1 RECEIVER (FSEN LOW)
CONFIGURE SN65MLVD040

11

LICENSED UNDER THE TAPR OPEN HARDWARE LICENSE (WWW.TAPR.ORG/OHL)

HDMI FRONT PANEL CONNECTOR

IF GNM214B ISN'T AVAILABLE.
USE GNM214R61A105MEA2D 47151-0002REPLACE SAMTEC CONNECTOR WITH MOLEX

Thu Apr 13 16:21:16 2017
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11

LICENSED UNDER THE TAPR OPEN HARDWARE LICENSE (WWW.TAPR.ORG/OHL)

USE PART D5V0F4U6S-7

Thu Jun 22 10:11:39 2017

OVERALL PAGE: 16 OF 29
MODULE PAGE: 1 OF 1
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RESISTOR AIMS TO DAMP
POSSIBLE RESONANCE

COPPER AREA SURROUNDED BY
PUT DC-DC MODULES ON

ONE CAP NEAR VIN

SEE DATA-SHEET FOR LTM8047 RECOMMENDED LAYOUT

SUPPLY_DIGITAL

A MOAT ( SPLIT IN PLANES )
CROSS THE MOAT IN ONE PLACE
WITH VIN , +5V , -5V AND GROUND

ONE CAP NEAR BIAS

Fri May 05 14:39:22 2017
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TEST-POINT FOR ONE ADC CHANNEL;

DECOUPLING FOR AD5665

OP-AMPS IN A SINGLE OPA4277

ASSUME IS ONE WORKS THEY ALL DO

DAC1 (I2C ADDR= 0X1F)

DAC2 (I2C ADDR= 0X13)

DECOUPLING FOR THE FOUR AMP-AMPS IN A SINGLE OP4277

Tue May 02 14:31:00 2017
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INVERTING BUFFER WITH X-1 GAIN

Mon Mar 27 17:58:27 2017
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LV7745GEV-50.0M
USE 50MHZ LVDS PART SUCH AS:

ADD APPROPRIATE RESISTORS TO GND

IF USING LVPECL OSCILLATOR

ADD TERMINATION
CLOCK CHIP (I2C ADDR= 0X68)

TO BE PROBED

WITH ~ 300MA

SEE NEXT PAGE

CLOCK CHIP, 2-POLE LEMO CONNECTOR

CLOCK GENERATION -

LICENSED UNDER THE TAPR OPEN HARDWARE LICENSE (WWW.TAPR.ORG/OHL)
MAKE SURE INDUCTOR CAN COPE

TO ALLOW SPARE CLKS

SEE NEXT PAGE
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CLOCK GENERATION -

LICENSED UNDER THE TAPR OPEN HARDWARE LICENSE (WWW.TAPR.ORG/OHL)

I/O BUFFERS AND LEVEL TRANSLATORS

CONFIGURE SN65MLVD040
AS TYPE-1 RECEIVER (FSEN LOW)IF GNM214B ISN'T AVAILABLE.

USE GNM214R61A105MEA2D

Fri May 05 14:48:32 2017

OVERALL PAGE: 29 OF 29
MODULE PAGE: 2 OF 2

fmc_tlu_v1_lib
MODULE: fmc_tlu_clock_gen
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