
1

1

2

2

3

3

4

4

5

5

E E

D D

C C

B B

A A

1
European Organization for Nuclear Research
CH-1211 Geneve 23 - Switzerland

10

Fine Delay FMC

-

2/28/2012 1:57:23 PM
FMC_Delay_1ns_4Cha.SchDoc

Size

File

Rev
Sheet of

A3

Fine Delay FMC (FMCDel1ns4cha)Project/Equipment

EDA-02267-V4-0

TWDesigner
TW, GKDrawn by
CEGELEC BCCheck.by 20/01/2012

Top Level Diagram
BE-CO

-Last Mod.

Document

Print Date

2/28/2012

TDC_REF_CLK

CLK125_N
CLK125_P

D
LY

1_
C

LK
_P

D
LY

1_
C

LK
_N

D
LY

2_
C

LK
_P

D
LY

2_
C

LK
_N

D
LY

3_
C

LK
_P

D
LY

3_
C

LK
_N

D
LY

4_
C

LK
_P

D
LY

4_
C

LK
_N

TDC_START_P
TDC_START_N

FPGA_TDC_START_N
FPGA_TDC_START_P

PLL_STATUS

SPI_PLL_CSN
SPI_SCK
SPI_MISO

PLL_RSTN

SPI_MOSI

SPI_DAC_CSN

U_clock_generator
clock_generator.SchDoc

DIN1
DIN2
DIN3
DIN4

TDC_START_DIS
TDC_STOP_DIS

TDC_EMPTY_FLAG

TDC_RDN
TDC_WRN

TDC_D[27..0]

DELAY_LEN1
DELAY_LEN2
DELAY_LEN3
DELAY_LEN4

CLK125_P
CLK125_N

DELAY_D[9..0]

SDA
SCL

GA0
GA1

TDC_OEN

TDC_ALUTRIGGER

FPGA_TDC_START_N
FPGA_TDC_START_P

ONEWIRE

LED_TRIG

SPI_IO_CSN

SPI_MISO
SPI_MOSI

SPI_PLL_CSN
SPI_SCK

SPI_DAC_CSN

DMTD_CLK

DMTD_FB_OUT

CAL_PULSE

PLL_STATUS

TRIG_TO_FPGA

DMTD_FB_IN

EXT_RESET_N

U_FMC connector
fmc_connector.SchDoc

RESETnEXT_RESET_N

U_power_supply
power_supply.SchDoc

TDC_ADR[3..0]

TDC_START_P
TDC_START_N

TDC_START_DIS
TDC_STOP_DIS

TDC_EMPTY_FLAG

TDC_REF_CLK

TDC_RESETn

TDC_D[27..0]

TDC_OEN
TDC_CSN
TDC_RDN
TDC_WRN

TDC_ERR

TDC_STOP_P
TDC_STOP_N

TDC_ALUTRIGGER

TDC_CAL_START

TDC_CAL_STOP2
TDC_CAL_STOP3
TDC_CAL_STOP4

TDC_CAL_STOP1

U_TDC
acam_tdc.SchDoc

GND

DELAY_D[9..0]
DELAY_LEN1
DELAY_LEN2

DIN1
DIN2

OUT1

OUT2
CLK1_P
CLK1_N

CLK2_N
CLK2_P

U_CHANNEL_DELAY
delay_channel.SchDoc

DELAY_D[9..0]
DELAY_LEN1
DELAY_LEN2

DIN1
DIN2

OUT1

OUT2
CLK1_P
CLK1_N

CLK2_N
CLK2_P

U_CHANNEL_DELAY
delay_channel.SchDoc

GND

GND

GND

GND

IN1

IN2

IN3

IN4

OUT1

OUT2

OUT3

OUT4

OUT_EN[1..4]

DMTD_FB
DMTD_CLK

TDC_CAL_STOP1
TDC_CAL_STOP2
TDC_CAL_STOP3
TDC_CAL_STOP4

U_OUTPUT_BUFFER
output_driver.SchDoc

DIN1
DIN2

DIN3
DIN4

DIN1
DIN2
DIN3
DIN4

TDC_STOP_N
TDC_STOP_P

DELAY_LEN1
DELAY_LEN2

DELAY_LEN3
DELAY_LEN4

DELAY_LEN1
DELAY_LEN2
DELAY_LEN3
DELAY_LEN4

IN

TERM_ENABLE

TDC_STOP_P
TDC_STOP_N

TRIG_SEL

TRIG_TO_FPGA

CAL_TRIG_IN

DMTD_FB
DMTD_CLK

U_INPUT_STAGE
input_stage.SchDoc

DELAY_D[9..0]

DELAY_D[9..0]

SDA
SCL

GA0
GA1

ONEWIRE

LED_TERM
LED_TRIG

U_LED_MEM

leds_mem_sensor.SchDoc

TERM_ENABLE
TRIG_SEL

RESETn

DELAY_D[9..0]

RESETN

RESETN

TERM_ENABLE

GPB4 1GPB5 2GPB6 3GPB7 4

VDD5

VSS6

CS7

SCK8

SI9

SO10

A011 A112 A213

RESET14

INTB15

INTA16

GPA0 17GPA1 18GPA2 19GPA3 20GPA4 21GPA5 22GPA6 23GPA7 24

GPB0 25GPB1 26GPB2 27GPB3 28

EP29

IC19

MCP23S17-E/ML

GND

P3V3

GND

P3V3

RESETN

C74
100nF

C84
100nF

FPGA_TDC_START_P
FPGA_TDC_START_N

J5
LEMO 00

J1

LEMO 00

J2

LEMO 00

J3

LEMO 00

J4

LEMO 00

1%

R68
51

Copyright CERN 2011, 2012.

This documentation describes Open Hardware and is licensed under the 
CERN OHL v. 1.1 . You may redistribute and modify this documentation 
under the terms of the CERN OHL v.1.1. (http://ohwr.org/CERNOHL). This 
documentation is distributed WITHOUT ANY EXPRESS OR IMPLIED 
WARRANTY, INCLUDING OF MERCHANTABILITY, 
SATISFACTORY QUALITY AND FITNESS FOR A PARTICULAR 
PURPOSE. Please see the CERN OHL v.1.1 for applicable conditions.

OUT_EN1
OUT_EN2
OUT_EN3
OUT_EN4

OUT_EN[1..4]

OUT_EN[1..4]

SPI_IO_CSN_2V5

SPI_SCK_2V5

SPI_MOSI_2V5

SPI_IO_CSN_3V3

SPI_SCK_3V3

SPI_MOSI_3V3

TDC_ADR0
TDC_ADR1
TDC_ADR2
TDC_ADR3

TDC_ADR[3..0]

TDC_ADR[3..0]

LPC FMC Connector

Delay line control

SPI peripherals

Sensors, I2C and LEDs

SPI_DAC_CSN
SPI_IO_CSN_2V5
SPI_PLL_CSN
SPI_SCK_2V5
SPI_MOSI_2V5
SPI_MISO

CAL_EN
TRIG_SEL

SPI_IO_CSN_3V3
SPI_SCK_3V3
SPI_MOSI_3V3
SPI_MISO

DMTD_FB_IN

C78
100nF

GND

P3V3

CAL_PULSE_BUF

PLL_STATUS

SPI_DAC_CSN
SPI_PLL_CSN
SPI_SCK_3V3
SPI_MISO
SPI_MOSI_3V3

GND DMTD_CLK_BUF

CAL_PULSE_BUF

C72
100nF

DMTD_FB_OUT
DMTD_CLK_BUF

DMTD_FB_IN
DMTD_FB_OUT

PLL_STATUS

GND

GND

GND

GND

GND

TDC_CAL_STOP1
TDC_CAL_STOP2
TDC_CAL_STOP3
TDC_CAL_STOP4

TDC_CAL_STOP1
TDC_CAL_STOP2
TDC_CAL_STOP3
TDC_CAL_STOP4

TERM_ENABLE

EXT_RESET_N

GND

EXT_RESET_N

C70
100nF

GND

P3V3

2.5V -> 3.3V translation for SPI peripherals

ACAM TDC-GPXTrigger inputs

(with power)

Host I/O

ACAM Host I/F

Clocks, triggers
& calibration signals

50 Ohm
output driver

Programmable
delay line

Programmable
delay line

PLL & clock
distribution

Input
stage

SPI I/O expander driving seldom changing signals (TDC addr, output enables, etc.)

1%

R
73 22

0

2 4

1 IC12

SN74LVC1G125DCKT

2 4

1 IC28

SN74LVC1G125DCKT

2 4

1 IC29

SN74LVC1G125DCKT

24

1

IC31
SN74LVC1G125DCKT

24

1

IC32
SN74LVC1G125DCKT

PIC7001

PIC7002

COC70

PIC7201

PIC7202

COC72

PIC7401
PIC7402

COC74

PIC7801

PIC7802

COC78

PIC8401
PIC8402

COC84

PIIC1201
PIIC1202

PIIC1203

PIIC1204

PIIC1205

COIC12

PIIC1901

PIIC1902

PIIC1903

PIIC1904

PIIC1905

PIIC1906

PIIC1907

PIIC1908

PIIC1909

PIIC19010

PIIC19011

PIIC19012

PIIC19013

PIIC19014

PIIC19015

PIIC19016

PIIC19017

PIIC19018

PIIC19019

PIIC19020

PIIC19021

PIIC19022

PIIC19023

PIIC19024

PIIC19025

PIIC19026

PIIC19027

PIIC19028

PIIC19029

COIC19

PIIC2801
PIIC2802

PIIC2803

PIIC2804

PIIC2805

COIC28

PIIC2901
PIIC2902

PIIC2903

PIIC2904

PIIC2905

COIC29

PIIC3101
PIIC3102

PIIC3103

PIIC3104

PIIC3105COIC31

PIIC3201
PIIC3202

PIIC3203

PIIC3204

PIIC3205
COIC32

PIJ101

PIJ102

COJ1

PIJ201

PIJ202

COJ2

PIJ301

PIJ302

COJ3

PIJ401
PIJ402

COJ4

PIJ501

PIJ502

COJ5

PIR6801PIR6802

COR68

PIR7301

PIR7302
COR73

PIIC19024
NLCAL0EN

PIIC3104
PIR7301 NLCAL0PULSE0BUF

NLDELAY0LEN1
NLDELAY0LEN2

NLDELAY0LEN3
NLDELAY0LEN4

NLDIN1
NLDIN2

NLDIN3
NLDIN4

PIIC3204
NLDMTD0CLK0BUF

NLDMTD0FB0IN

NLDMTD0FB0OUT

NLEXT0RESET0N

NLFPGA0TDC0START0N
NLFPGA0TDC0START0P

PIC7002

PIC7202

PIC7402

PIC7802

PIC8402

PIIC1201

PIIC1203

PIIC1906

PIIC19029

PIIC2801

PIIC2803

PIIC2901

PIIC2903

PIIC3101

PIIC3103

PIIC3201

PIIC3203

PIJ102

PIJ202

PIJ302

PIJ402

PIJ502

PIR7302

PIJ501

PIJ401

PIJ301

PIJ201

PIJ101

PIIC3202

PIIC3102

PIIC19018

PIIC19016

PIIC19015

PIIC19010PIR6801

PIIC1904

PIIC1903

PIIC1902

PIIC1901

PIC7001

PIC7201

PIC7401

PIC7801

PIC8401

PIIC1205

PIIC1905

PIIC19011

PIIC19012

PIIC19013

PIIC2805

PIIC2905

PIIC3105

PIIC3205

NLPLL0STATUS

PIIC19014
NLRESETN

NLSPI0DAC0CSN

PIIC1202
NLSPI0IO0CSN02V5

PIIC1204

PIIC1907
NLSPI0IO0CSN03V3

PIR6802
NLSPI0MISO

PIIC2902
NLSPI0MOSI02V5

PIIC1909

PIIC2904

NLSPI0MOSI03V3

NLSPI0PLL0CSN

PIIC2802
NLSPI0SCK02V5

PIIC1908

PIIC2804

NLSPI0SCK03V3

NLTDC0CAL0STOP1
NLTDC0CAL0STOP2
NLTDC0CAL0STOP3
NLTDC0CAL0STOP4

NLTDC0STOP0N
NLTDC0STOP0P

PIIC19017
NLTERM0ENABLE

PIIC19023
NLTRIG0SEL

NLDELAY0D090000NLDELAY0D090000NLDELAY0D090000NLDELAY0D090000NLDELAY0D090000NLDELAY0D090000NLDELAY0D090000NLDELAY0D090000NLDELAY0D090000NLDELAY0D090000

PIIC19022
NLOUT0EN1

NLOUT0EN010040

PIIC19021
NLOUT0EN2

NLOUT0EN010040

PIIC19020
NLOUT0EN3

NLOUT0EN010040

PIIC19019
NLOUT0EN4

NLOUT0EN010040

PIIC19025
NLTDC0ADR0

NLTDC0ADR030000

PIIC19026
NLTDC0ADR1

NLTDC0ADR030000

PIIC19027
NLTDC0ADR2

NLTDC0ADR030000

PIIC19028
NLTDC0ADR3

NLTDC0ADR030000



1

1

2

2

3

3

4

4

5

5

E E

D D

C C

B B

A A

10
European Organization for Nuclear Research
CH-1211 Geneve 23 - Switzerland

10

Fine Delay FMC

-

2/28/2012 1:57:23 PM
drv_single_channel.SchDoc

Size

File

Rev
Sheet of

A4

Fine Delay FMC (FMCDel1ns4cha)Project/Equipment

EDA-02267-V4-0

TWDesigner
TWDrawn by
CEGELEC BCCheck.by

19/01/2012
20/01/2012

Single output channel
BE-CO

-Last Mod.

Document

Print Date

2/28/2012

C45A
100nF

C47A
680pF

GND

3
2 D4AB

BAR66

12
3 4

SW1A
AQY221N3M

GND

C44A
10uF

C49A
100nF

GND

1%

R42A
470

CAL_TDC_OUT

DMTD_FB

Calibration flip-flop. Uses DMTD-based technique
to measure the in-out delay during card initialization

OUT_EN

1
3

D4AA
BAR66

P8V

P8V

GND

OUT

GND

DMTD_CLK

GND

C68A
100nF

C69A
680pF

C54A
10uF

M2V

GND

M2V

P8V

IN

Isolation switch. An RC circuit is provided to prevent glitches

C81A
100nF

GND

P3V3

2

3
6

V
+

V
-

7
4

IC25A

AD8009ARZ

1%

R66A
1k2

1%

R34A
1k2

GND

1%

R71A
470

1%

R69A
470

2 4

1 IC26A

SN74LVC1G125DCKT

CLK2 D1 Q 4

IC27A

SN74AUP1G80DCKT

F1A
0.125A-30V

1%

R65A
2k

Copyright CERN 2011, 2012.

This documentation describes Open Hardware and is licensed under the 
CERN OHL v. 1 .1 . You may redistribute and modify this documentation 
under the terms of the CERN OHL v.1.1. (http://ohwr.org/CERNOHL). This 
documentation is distributed WITHOUT ANY EXPRESS OR IMPLIED 
WARRANTY, INCLUDING OF MERCHANTABILITY, 
SATISFACTORY QUALITY AND FITNESS FOR A PARTICULAR 
PURPOSE. Please see the CERN OHL v.1.1 for applicable conditions.

PIC44A01

PIC44A02
COC44

PIC45A01

PIC45A02
COC45

PIC47A01

PIC47A02
COC47

PIC49A01PIC49A02

COC49

PIC54A01

PIC54A02
COC54

PIC68A01

PIC68A02
COC68

PIC69A01

PIC69A02
COC69

PIC81A01

PIC81A02
COC81

PID4A01

PID4A02

PID4A03COD4

PIF1A01 PIF1A02

COF1

PIIC25A02

PIIC25A03

PIIC25A04

PIIC25A06

PIIC25A07
COIC25

PIIC26A01
PIIC26A02

PIIC26A03

PIIC26A04

PIIC26A05

COIC26

PIIC27A01

PIIC27A02

PIIC27A03

PIIC27A04

PIIC27A05

COIC27

PIR34A01

PIR34A02
COR34

PIR42A01

PIR42A02

COR42

PIR65A01

PIR65A02

COR65
PIR66A01

PIR66A02
COR66

PIR69A01 PIR69A02

COR69PIR71A01

PIR71A02

COR71

PISW1A01PISW1A02

PISW1A03 PISW1A04

COSW1

PIC44A02 PIC45A02 PIC47A02

PIC49A01

PIC54A02 PIC68A02 PIC69A02

PIC81A02

PID4A01

PIIC26A03

PIIC27A03

PIR34A01

PIR65A02

PIR71A02

PISW1A02

PIC54A01 PIC68A01 PIC69A01

PIIC25A04

PIIC27A04 PODMTD0FB
PIIC27A02

PODMTD0CLK

PIIC26A04 POCAL0TDC0OUTPIIC26A02

PIIC27A01

PIR34A02

PIR66A01

PIIC26A01

PIR42A01
POOUT0EN

PIIC25A06 PIR66A02

PIR69A02

PISW1A03
PIIC25A03POIN

PIIC25A02

PIR69A01

PIR71A01

PIF1A02

PIR65A01
POOUT

PID4A03
PIF1A01

PISW1A04

PIC49A02

PIR42A02

PISW1A01

PIC81A01

PIIC26A05

PIIC27A05

PIC44A01 PIC45A01 PIC47A01

PID4A02PIIC25A07

POCAL0TDC0OUTA

PODMTD0CLKA

PODMTD0FBA

POINA
POOUTA

POOUT0ENA

PIC44B01

PIC44B02
COC44

PIC45B01

PIC45B02
COC45

PIC47B01

PIC47B02
COC47

PIC49B01PIC49B02

COC49

PIC54B01

PIC54B02
COC54

PIC68B01

PIC68B02
COC68

PIC69B01

PIC69B02
COC69

PIC81B01

PIC81B02
COC81

PID4B01

PID4B02

PID4B03COD4

PIF1B01 PIF1B02

COF1

PIIC25B02

PIIC25B03

PIIC25B04

PIIC25B06

PIIC25B07
COIC25

PIIC26B01
PIIC26B02

PIIC26B03

PIIC26B04

PIIC26B05

COIC26

PIIC27B01

PIIC27B02

PIIC27B03

PIIC27B04

PIIC27B05

COIC27

PIR34B01

PIR34B02
COR34

PIR42B01

PIR42B02

COR42

PIR65B01

PIR65B02

COR65
PIR66B01

PIR66B02
COR66

PIR69B01 PIR69B02

COR69PIR71B01

PIR71B02

COR71

PISW1B01PISW1B02

PISW1B03 PISW1B04

COSW1

PIC44B02 PIC45B02 PIC47B02

PIC49B01

PIC54B02 PIC68B02 PIC69B02

PIC81B02

PID4B01

PIIC26B03

PIIC27B03

PIR34B01

PIR65B02

PIR71B02

PISW1B02

PIC54B01 PIC68B01 PIC69B01

PIIC25B04

PIIC27B04 PODMTD0FB
PIIC27B02

PODMTD0CLK

PIIC26B04 POCAL0TDC0OUTPIIC26B02

PIIC27B01

PIR34B02

PIR66B01

PIIC26B01

PIR42B01
POOUT0EN

PIIC25B06 PIR66B02

PIR69B02

PISW1B03
PIIC25B03POIN

PIIC25B02

PIR69B01

PIR71B01

PIF1B02

PIR65B01
POOUT

PID4B03
PIF1B01

PISW1B04

PIC49B02

PIR42B02

PISW1B01

PIC81B01

PIIC26B05

PIIC27B05

PIC44B01 PIC45B01 PIC47B01

PID4B02PIIC25B07

POCAL0TDC0OUTB

PODMTD0CLKB

PODMTD0FBB

POINB
POOUTB

POOUT0ENB

PIC44C01

PIC44C02
COC44

PIC45C01

PIC45C02
COC45

PIC47C01

PIC47C02
COC47

PIC49C01PIC49C02

COC49

PIC54C01

PIC54C02
COC54

PIC68C01

PIC68C02
COC68

PIC69C01

PIC69C02
COC69

PIC81C01

PIC81C02
COC81

PID4C01

PID4C02

PID4C03COD4

PIF1C01 PIF1C02

COF1

PIIC25C02

PIIC25C03

PIIC25C04

PIIC25C06

PIIC25C07
COIC25

PIIC26C01
PIIC26C02

PIIC26C03

PIIC26C04

PIIC26C05

COIC26

PIIC27C01

PIIC27C02

PIIC27C03

PIIC27C04

PIIC27C05

COIC27

PIR34C01

PIR34C02
COR34

PIR42C01

PIR42C02

COR42

PIR65C01

PIR65C02

COR65
PIR66C01

PIR66C02
COR66

PIR69C01 PIR69C02

COR69PIR71C01

PIR71C02

COR71

PISW1C01PISW1C02

PISW1C03 PISW1C04

COSW1

PIC44C02 PIC45C02 PIC47C02

PIC49C01

PIC54C02 PIC68C02 PIC69C02

PIC81C02

PID4C01

PIIC26C03

PIIC27C03

PIR34C01

PIR65C02

PIR71C02

PISW1C02

PIC54C01 PIC68C01 PIC69C01

PIIC25C04

PIIC27C04 PODMTD0FB
PIIC27C02

PODMTD0CLK

PIIC26C04 POCAL0TDC0OUTPIIC26C02

PIIC27C01

PIR34C02

PIR66C01

PIIC26C01

PIR42C01
POOUT0EN

PIIC25C06 PIR66C02

PIR69C02

PISW1C03
PIIC25C03POIN

PIIC25C02

PIR69C01

PIR71C01

PIF1C02

PIR65C01
POOUT

PID4C03
PIF1C01

PISW1C04

PIC49C02

PIR42C02

PISW1C01

PIC81C01

PIIC26C05

PIIC27C05

PIC44C01 PIC45C01 PIC47C01

PID4C02PIIC25C07

POCAL0TDC0OUTC

PODMTD0CLKC

PODMTD0FBC

POINC
POOUTC

POOUT0ENC

PIC44D01

PIC44D02
COC44

PIC45D01

PIC45D02
COC45

PIC47D01

PIC47D02
COC47

PIC49D01PIC49D02

COC49

PIC54D01

PIC54D02
COC54

PIC68D01

PIC68D02
COC68

PIC69D01

PIC69D02
COC69

PIC81D01

PIC81D02
COC81

PID4D01

PID4D02

PID4D03COD4

PIF1D01 PIF1D02

COF1

PIIC25D02

PIIC25D03

PIIC25D04

PIIC25D06

PIIC25D07
COIC25

PIIC26D01
PIIC26D02

PIIC26D03

PIIC26D04

PIIC26D05

COIC26

PIIC27D01

PIIC27D02

PIIC27D03

PIIC27D04

PIIC27D05

COIC27

PIR34D01

PIR34D02
COR34

PIR42D01

PIR42D02

COR42

PIR65D01

PIR65D02

COR65
PIR66D01

PIR66D02
COR66

PIR69D01 PIR69D02

COR69PIR71D01

PIR71D02

COR71

PISW1D01PISW1D02

PISW1D03 PISW1D04

COSW1

PIC44D02 PIC45D02 PIC47D02

PIC49D01

PIC54D02 PIC68D02 PIC69D02

PIC81D02

PID4D01

PIIC26D03

PIIC27D03

PIR34D01

PIR65D02

PIR71D02

PISW1D02

PIC54D01 PIC68D01 PIC69D01

PIIC25D04

PIIC27D04 PODMTD0FB
PIIC27D02

PODMTD0CLK

PIIC26D04 POCAL0TDC0OUTPIIC26D02

PIIC27D01

PIR34D02

PIR66D01

PIIC26D01

PIR42D01
POOUT0EN

PIIC25D06 PIR66D02

PIR69D02

PISW1D03
PIIC25D03POIN

PIIC25D02

PIR69D01

PIR71D01

PIF1D02

PIR65D01
POOUT

PID4D03
PIF1D01

PISW1D04

PIC49D02

PIR42D02

PISW1D01

PIC81D01

PIIC26D05

PIIC27D05

PIC44D01 PIC45D01 PIC47D01

PID4D02PIIC25D07

POCAL0TDC0OUTD

PODMTD0CLKD

PODMTD0FBD

POIND
POOUTD

POOUT0END



1

1

2

2

3

3

4

4

5

5

E E

D D

C C

B B

A A

10
European Organization for Nuclear Research
CH-1211 Geneve 23 - Switzerland

10

Fine Delay FMC

-

2/28/2012 1:57:24 PM
drv_single_channel.SchDoc

Size

File

Rev
Sheet of

A4

Fine Delay FMC (FMCDel1ns4cha)Project/Equipment

EDA-02267-V4-0

TWDesigner
TWDrawn by
CEGELEC BCCheck.by

19/01/2012
20/01/2012

Single output channel
BE-CO

-Last Mod.

Document

Print Date

2/28/2012

C45B
100nF

C47B
680pF

GND

3
2 D4BB

BAR66

12
3 4

SW1B
AQY221N3M

GND

C44B
10uF

C49B
100nF

GND

1%

R42B
470

CAL_TDC_OUT

DMTD_FB

Calibration flip-flop. Uses DMTD-based technique
to measure the in-out delay during card initialization

OUT_EN

1
3

D4BA
BAR66

P8V

P8V

GND

OUT

GND

DMTD_CLK

GND

C68B
100nF

C69B
680pF

C54B
10uF

M2V

GND

M2V

P8V

IN

Isolation switch. An RC circuit is provided to prevent glitches

C81B
100nF

GND

P3V3

2

3
6

V
+

V
-

7
4

IC25B

AD8009ARZ

1%

R66B
1k2

1%

R34B
1k2

GND

1%

R71B
470

1%

R69B
470

2 4

1 IC26B

SN74LVC1G125DCKT

CLK2 D1 Q 4

IC27B

SN74AUP1G80DCKT

F1B
0.125A-30V

1%

R65B
2k

Copyright CERN 2011, 2012.

This documentation describes Open Hardware and is licensed under the 
CERN OHL v. 1 .1 . You may redistribute and modify this documentation 
under the terms of the CERN OHL v.1.1. (http://ohwr.org/CERNOHL). This 
documentation is distributed WITHOUT ANY EXPRESS OR IMPLIED 
WARRANTY, INCLUDING OF MERCHANTABILITY, 
SATISFACTORY QUALITY AND FITNESS FOR A PARTICULAR 
PURPOSE. Please see the CERN OHL v.1.1 for applicable conditions.



1

1

2

2

3

3

4

4

5

5

E E

D D

C C

B B

A A

10
European Organization for Nuclear Research
CH-1211 Geneve 23 - Switzerland

10

Fine Delay FMC

-

2/28/2012 1:57:24 PM
drv_single_channel.SchDoc

Size

File

Rev
Sheet of

A4

Fine Delay FMC (FMCDel1ns4cha)Project/Equipment

EDA-02267-V4-0

TWDesigner
TWDrawn by
CEGELEC BCCheck.by

19/01/2012
20/01/2012

Single output channel
BE-CO

-Last Mod.

Document

Print Date

2/28/2012

C45C
100nF

C47C
680pF

GND

3
2 D4CB

BAR66

12
3 4

SW1C
AQY221N3M

GND

C44C
10uF

C49C
100nF

GND

1%

R42C
470

CAL_TDC_OUT

DMTD_FB

Calibration flip-flop. Uses DMTD-based technique
to measure the in-out delay during card initialization

OUT_EN

1
3

D4CA
BAR66

P8V

P8V

GND

OUT

GND

DMTD_CLK

GND

C68C
100nF

C69C
680pF

C54C
10uF

M2V

GND

M2V

P8V

IN

Isolation switch. An RC circuit is provided to prevent glitches

C81C
100nF

GND

P3V3

2

3
6

V
+

V
-

7
4

IC25C

AD8009ARZ

1%

R66C
1k2

1%

R34C
1k2

GND

1%

R71C
470

1%

R69C
470

2 4

1 IC26C

SN74LVC1G125DCKT

CLK2 D1 Q 4

IC27C

SN74AUP1G80DCKT

F1C
0.125A-30V

1%

R65C
2k

Copyright CERN 2011, 2012.

This documentation describes Open Hardware and is licensed under the 
CERN OHL v. 1 .1 . You may redistribute and modify this documentation 
under the terms of the CERN OHL v.1.1. (http://ohwr.org/CERNOHL). This 
documentation is distributed WITHOUT ANY EXPRESS OR IMPLIED 
WARRANTY, INCLUDING OF MERCHANTABILITY, 
SATISFACTORY QUALITY AND FITNESS FOR A PARTICULAR 
PURPOSE. Please see the CERN OHL v.1.1 for applicable conditions.



1

1

2

2

3

3

4

4

5

5

E E

D D

C C

B B

A A

10
European Organization for Nuclear Research
CH-1211 Geneve 23 - Switzerland

10

Fine Delay FMC

-

2/28/2012 1:57:24 PM
drv_single_channel.SchDoc

Size

File

Rev
Sheet of

A4

Fine Delay FMC (FMCDel1ns4cha)Project/Equipment

EDA-02267-V4-0

TWDesigner
TWDrawn by
CEGELEC BCCheck.by

19/01/2012
20/01/2012

Single output channel
BE-CO

-Last Mod.

Document

Print Date

2/28/2012

C45D
100nF

C47D
680pF

GND

3
2 D4DB

BAR66

12
3 4

SW1D
AQY221N3M

GND

C44D
10uF

C49D
100nF

GND

1%

R42D
470

CAL_TDC_OUT

DMTD_FB

Calibration flip-flop. Uses DMTD-based technique
to measure the in-out delay during card initialization

OUT_EN

1
3

D4DA
BAR66

P8V

P8V

GND

OUT

GND

DMTD_CLK

GND

C68D
100nF

C69D
680pF

C54D
10uF

M2V

GND

M2V

P8V

IN

Isolation switch. An RC circuit is provided to prevent glitches

C81D
100nF

GND

P3V3

2

3
6

V
+

V
-

7
4

IC25D

AD8009ARZ

1%

R66D
1k2

1%

R34D
1k2

GND

1%

R71D
470

1%

R69D
470

2 4

1 IC26D

SN74LVC1G125DCKT

CLK2 D1 Q 4

IC27D

SN74AUP1G80DCKT

F1D
0.125A-30V

1%

R65D
2k

Copyright CERN 2011, 2012.

This documentation describes Open Hardware and is licensed under the 
CERN OHL v. 1 .1 . You may redistribute and modify this documentation 
under the terms of the CERN OHL v.1.1. (http://ohwr.org/CERNOHL). This 
documentation is distributed WITHOUT ANY EXPRESS OR IMPLIED 
WARRANTY, INCLUDING OF MERCHANTABILITY, 
SATISFACTORY QUALITY AND FITNESS FOR A PARTICULAR 
PURPOSE. Please see the CERN OHL v.1.1 for applicable conditions.



1

1

2

2

3

3

4

4

5

5

E E

D D

C C

B B

A A

2
European Organization for Nuclear Research
CH-1211 Geneve 23 - Switzerland

10

Fine Delay FMC

-

2/28/2012 1:57:24 PM
clock_generator.SchDoc

Size

File

Rev
Sheet of

A4

Fine Delay FMC (FMCDel1ns4cha)Project/Equipment

EDA-02267-V4-0

TWDesigner
GK, TWDrawn by
CEGELEC BCCheck.by 20/01/2012

PLL & clock distribution
BE-CO

-Last Mod.

Document

Print Date

2/28/2012

P3V3

GND GND

P3V3

0805

L3

220R@100MHz

C56
100nF

C53
100nF

C52
100nF

GNDGNDGNDGNDGND

P3V3_PLL

SPI_PLL_CSN

SPI_SCK

SPI_MISO

PLL_RSTN

GND
GND
GND

P3V3_PLL

GND

P3V3_PLL

P3V3_PLL

1%

R236
5.1k

GND
GND

SPI_MOSI

VS1

REFMON2

LD3

VCP 4

CP5

STATUS6

REF_SEL7

SYNC8

LF9

BYPASS10

VS11

VS12

CLK13

CLK14

NC 15

SCLK16

CS17

NC 18

NC 19

NC 20

SDO21 SDIO22

RESET23

PD24

OUT4 25

OUT4 26

VS_LVPECL 27

OUT5 28

OUT5 29

VS30

VS31

VS32

OUT8(OUT8A) 33

OUT8(OUT8B) 34

OUT9(OUT9A) 35

OUT9(OUT9B) 36

GND 37

VS38

OUT3 39OUT3 40

VS_LVPECL 41

OUT2 42OUT2 43

GND 44

OUT7(OUT7B) 45OUT7(OUT7A) 46

OUT6(OUT6B) 47OUT6(OUT6A) 48

VS49

VS50

VS51

OUT1 52OUT1 53

VS_LVPECL 54

OUT0 55OUT0 56

VS57

RSET58

GND 59

VS60

VS61

CPRESET62

REFIN(REF2)63 REFIN(REF1)64

EP(GND)65

IC4

AD9516-4BCPZ

GND

LF

LF

CP

CP

BYPASS

BYPASS

GND
GND

SPI_DAC_CSN

4

5

8

IC10
LM336M-2.5/NOPB

GND

GND

C58
100nF

GND

GND

PLLDAC_OUT1

GND

PLLDAC_OUT1

P3V3_PLL

1%

R41
220

C5
33nF

C18
330nF

C33
33nF

C11
33nF

C51
330nF

P3V3_PLL

C73
100nF

GND GND

TDC_START_P125/16 MHz

TDC_START_N

DLY1_CLK_P
DLY1_CLK_N

DLY2_CLK_P
DLY2_CLK_N

DLY3_CLK_P
DLY3_CLK_N

DLY4_CLK_P
DLY4_CLK_N

125 MHz

125 MHz

125 MHz

125 MHz LVPECL

LVPECL

LVPECL

LVPECL

LVPECL

inverted!

inverted!

CLK125_P
CLK125_N

LVDS

inverted!

extout_p
extout_n

SYNC5

SCLK6

VDD1 GND 8

VOUT 4

DIN7 VREF 2VFB 3

IC14
AD5662BRMZ-1

TDC_REF_CLK125/4 MHz CMOS
125/4 MHz

125 MHz

C80
100nF

C12 100nF

C24 100nF

GND

FPGA_TDC_START_N

FPGA_TDC_START_P125/16 MHz
LVPECL

L17
220R@100MHz

1%

R67
2201%

R19
220

C37
33nF

C25
33nF

1%

R9 220

1%

R56 220

C50
10nF

C39
10nF

C10
10nF

1%

R114
51

1%

R29
220

+

C27
10uF

C26
100nF

PLL_STATUS

VM53S3-25.000-2.5/-30+75

Yes

+Vs4

VC1

OUT 3

GND 2

OSC5

25MHz

C79
100nF

GND

Copyright CERN 2011, 2012.

This documentation describes Open Hardware and is licensed under the 
CERN OHL v. 1 .1 . You may redistribute and modify this documentation 
under the terms of the CERN OHL v.1.1. (http://ohwr.org/CERNOHL). This 
documentation is distributed WITHOUT ANY EXPRESS OR IMPLIED 
WARRANTY, INCLUDING OF MERCHANTABILITY, 
SATISFACTORY QUALITY AND FITNESS FOR A PARTICULAR 
PURPOSE. Please see the CERN OHL v.1.1 for applicable conditions.

1%

R36
220

VIN1

GND2

VOUT 5

EN3

NC 4

IC33

LP5951MF-3.0/NOPB

C30
1uF C16

1uF

1% R237
4k12

inverted!

the skew between outputs is 
about 30ps, so we can use 
different outputs for delay 
chips and time stamping

DAC Vih = 2V so it 
accepts 2.5V CMOS 
signals

Loop filter components calculated 
using ADIsimCLK software.
Loop BW=9.85kHz,
Phase margin = 42.4deg
CP current = 3mA
Fvco=1.5GHz

PIC501

PIC502

COC5

PIC1001
PIC1002

COC10

PIC1101

PIC1102

COC11

PIC1201PIC1202
COC12

PIC1601

PIC1602 COC16

PIC1801

PIC1802

COC18

PIC2401PIC2402

COC24

PIC2501

PIC2502COC25

PIC2601
PIC2602

COC26

PIC2701 PIC2702

COC27

PIC3001

PIC3002
COC30

PIC3301

PIC3302

COC33

PIC3701

PIC3702COC37

PIC3901
PIC3902

COC39

PIC5001
PIC5002

COC50

PIC5101

PIC5102
COC51

PIC5201
PIC5202

COC52

PIC5301
PIC5302

COC53

PIC5601
PIC5602

COC56

PIC5801PIC5802

COC58

PIC7301
PIC7302

COC73

PIC7901

PIC7902
COC79

PIC8001PIC8002

COC80

PIIC401

PIIC402

PIIC403

PIIC404

PIIC405

PIIC406

PIIC407

PIIC408

PIIC409

PIIC4010

PIIC4011

PIIC4012

PIIC4013

PIIC4014

PIIC4015

PIIC4016

PIIC4017

PIIC4018

PIIC4019

PIIC4020

PIIC4021

PIIC4022

PIIC4023

PIIC4024

PIIC4025

PIIC4026

PIIC4027

PIIC4028

PIIC4029

PIIC4030

PIIC4031

PIIC4032

PIIC4033

PIIC4034

PIIC4035

PIIC4036

PIIC4037

PIIC4038

PIIC4039

PIIC4040

PIIC4041

PIIC4042

PIIC4043

PIIC4044

PIIC4045

PIIC4046

PIIC4047

PIIC4048

PIIC4049

PIIC4050

PIIC4051

PIIC4052

PIIC4053

PIIC4054

PIIC4055

PIIC4056

PIIC4057

PIIC4058

PIIC4059

PIIC4060

PIIC4061

PIIC4062

PIIC4063

PIIC4064

PIIC4065

COIC4

PIIC1004
PIIC1005

PIIC1008
COIC10

PIIC1401

PIIC1402

PIIC1403

PIIC1404PIIC1405

PIIC1406
PIIC1407

PIIC1408

COIC14

PIIC3301

PIIC3302

PIIC3303

PIIC3304

PIIC3305

COIC33

PIL301 PIL302

COL3

PIL1701 PIL1702

COL17

PIOSC501 PIOSC502

PIOSC503PIOSC504

COOSC5

PIR901 PIR902

COR9

PIR1901

PIR1902COR19

PIR2901PIR2902

COR29

PIR3601PIR3602

COR36

PIR4101 PIR4102

COR41

PIR5601 PIR5602

COR56

PIR6701

PIR6702COR67

PIR11401PIR11402

COR114

PIR23601

PIR23602
COR236

PIR23701

PIR23702

COR237

PIC501

PIC2501

PIC5102

PIIC4010

PIR1901 PIR6701
NLBYPASS

PIC502 PIC1102 PIC1802 PIC3302

PIIC405

PIR4101
NLCP

PIIC4035
NLextout0n

POCLK1250NPIIC4036
NLextout0p POCLK1250P

PIC1002

PIC1602

PIC2602

PIC2702

PIC3002

PIC3902PIC5002

PIC5101

PIC5201 PIC5301 PIC5601

PIC5801

PIC7301

PIC7901

PIIC407

PIIC4037

PIIC4044

PIIC4059PIIC4065

PIIC1004

PIIC1408

PIIC3302 PIOSC502

PIR902

PIR5602

PIR23601
PIR23701

PIC3702

PIIC409

PIR4102
NLLF

PIR11402POSPI0MISO

PIIC3304

PIIC1405PO\SPI0DAC0CSN
PIIC1403

PIIC1404 PIR2902

PIIC1005

PIIC4063

PIIC4062PIR23602
PIIC4058PIR23702

PIIC4056

PODLY40CLK0NPIIC4055

PODLY40CLK0P

PIIC4053

PODLY30CLK0NPIIC4052

PODLY30CLK0P

PIIC4048

PIIC4047

PIIC4046 POTDC0REF0CLK
PIIC4045

PIIC4043

PODLY20CLK0NPIIC4042

PODLY20CLK0P

PIIC4040 PODLY10CLK0P
PIIC4039 PODLY10CLK0N

PIIC4034

PIIC4033

PIIC4026 POTDC0START0N
PIIC4025 POTDC0START0P

PIIC4024

PIIC4023PO\PLL0RSTN

PIIC4022

PIIC1407

POSPI0MOSI
PIIC4021PIR11401

PIIC4020

PIIC4019

PIIC4018

PIIC4017PO\SPI0PLL0CSN

PIIC4016

PIIC1406

POSPI0SCK

PIIC4015

PIIC4014

PIIC4013

PIIC408

PIIC406POPLL0STATUS
PIIC403

PIIC402

PIC8002

PIOSC503

PIC8001 PIIC4064

PIC3001
PIIC3301
PIIC3303

PIL1702

PIC2701

PIC5802

PIIC1008

PIIC1402

PIR3601

PIC2502
PIC3701

PIC2402

PIIC4029

PIR5601

PIC2401 POFPGA0TDC0START0N

PIC1601
PIIC3305 PIOSC504

PIC1202PIIC4028

PIR901

PIC1201 POFPGA0TDC0START0P

PIC1101 PIC1801 PIC3301

PIR1902 PIR6702

PIL301

PIL1701

PIC1001PIC3901PIC5001 PIC5202 PIC5302 PIC5602 PIC7302

PIC7902

PIIC401

PIIC404

PIIC4011

PIIC4012

PIIC4027

PIIC4030

PIIC4031

PIIC4032

PIIC4038

PIIC4041

PIIC4049

PIIC4050

PIIC4051

PIIC4054PIIC4057

PIIC4060

PIIC4061

PIIC1401

PIL302

PIR3602

PIC2601

PIOSC501

PIR2901

NLPLLDAC0OUT1

PO\PLL0RSTN

PO\SPI0DAC0CSN

PO\SPI0PLL0CSN

POCLK1250N
POCLK1250P

PODLY10CLK0N
PODLY10CLK0P

PODLY20CLK0N
PODLY20CLK0P

PODLY30CLK0N
PODLY30CLK0P

PODLY40CLK0N
PODLY40CLK0P

POFPGA0TDC0START0N

POFPGA0TDC0START0P

POPLL0STATUS

POSPI0MISO
POSPI0MOSI
POSPI0SCK

POTDC0REF0CLK

POTDC0START0N
POTDC0START0P



1

1

2

2

3

3

4

4

5

5

E E

D D

C C

B B

A A

3
European Organization for Nuclear Research
CH-1211 Geneve 23 - SwitzerLA_Pd

10

Fine Delay FMC

-

2/28/2012 1:57:24 PM
fmc_connector.SchDoc

Size

File

Rev
Sheet of

A4

Fine Delay FMC (FMCDel1ns4cha)Project/Equipment

EDA-02267-V4-0

GK, TWDesigner
GK, TWDrawn by
CEGELEC BCCheck.by

10/07/2010
20/01/2012

FMC connector wiring
BE-CO

-Last Mod.

Document

Print Date

2/28/2012

GND
GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND
VADJ

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND
VADJ

GND

B1 B4

GND GND

FTG1 FTG2 FTG3 FTG6 FTG5 FTG4

TDC_D0

TDC_D1

TDC_D2

TDC_D3 TDC_D4

TDC_D7

TDC_D8
TDC_D9

TDC_D10
TDC_D11

TDC_D12
TDC_D13

TDC_D24
TDC_D25 TDC_D26

TDC_D27

GH
GND

GND
GND

GND
GND

GND
GND

GND
GND

GND
GND

GND
GND

GND
GND

GND
GND

GND

GND

GND

SCL
SDA

GA0

P12V0

P12V0

P3V3GND

GND

GND

GND

GND

GND

GND

GND

GND

GND
GND

GND
GND

GA1

P3V3

P3V3

P3V3

P3V3_AUX

TDI
TDO

GA0

SCL
SDA

GA1

TDC_D[27..0] TDC_D[27..0]

DELAY_D[9..0] DELAY_D[9..0]

D C

B2 B3

DELAY_D0
DELAY_D1 DELAY_D2

DELAY_D3
DELAY_D4
DELAY_D5 DELAY_D6

DELAY_D7
DELAY_D8
DELAY_D9

TDC_WRN
TDC_RDNSPI_IO_CSN

TDC_D14
TDC_D15 TDC_D16

TDC_D17
TDC_D18
TDC_D19TDC_D20

TDC_D21

DELAY_LEN3
DELAY_LEN4

TDC_EMPTY_FLAG

TDC_START_DIS

DELAY_LEN2
DELAY_LEN1

TDC_ALUTRIGGER

TDC_STOP_DIS

DIN3

DIN1
DIN4

DIN2

TRIG_TO_FPGA

SPI_MISO
SPI_MOSI

SPI_PLL_CSN
SPI_SCK

SPI_DAC_CSN

DMTD_FB_IN

TDC_D5
TDC_D6

TDC_D22
TDC_D23

GND

CLK125_N
CLK125_P CLK125_P

CLK125_N

TDC_OEN

FPGA_TDC_START_N
FPGA_TDC_START_P

ONEWIRE
LED_TRIG

DMTD_CLKDMTD_CLK
DMTD_FB_OUT DMTD_FB_OUTCAL_PULSE

PLL_STATUS PLL_STATUS

DMTD_FB_IN

EXT_RESET_N

c1
c2
c3
c4
c5
c6
c7
c8
c9

c10
c11
c12
c13
c14
c15
c16
c17
c18
c19
c20
c21
c22
c23
c24
c25
c26
c27
c28
c29
c30
c31
c32
c33

c37
c38
c39
c40

c34
c35
c36

J6A
d1
d2
d3
d4
d5
d6
d7
d8
d9

d10
d11
d12
d13
d14
d15
d16
d17
d18
d19
d20
d21
d22
d23
d24
d25
d26
d27
d28
d29
d30
d31
d32
d33

d37
d38
d39
d40

d34
d35
d36

J6B
g1
g2
g3
g4
g5
g6
g7
g8
g9

g10
g11
g12
g13
g14
g15
g16
g17
g18
g19
g20
g21
g22
g23
g24
g25
g26
g27
g28
g29
g30
g31
g32
g33

g37
g38
g39
g40

g34
g35
g36

J6C
h1
h2
h3
h4
h5
h6
h7
h8
h9

h10
h11
h12
h13
h14
h15
h16
h17
h18
h19
h20
h21
h22
h23
h24
h25
h26
h27
h28
h29
h30
h31
h32
h33

h37
h38
h39
h40

h34
h35
h36

J6D

Copyright CERN 2011, 2012.

This documentation describes Open Hardware and is licensed under the 
CERN OHL v. 1 .1 . You may redistribute and modify this documentation 
under the terms of the CERN OHL v.1.1. (http://ohwr.org/CERNOHL). This 
documentation is distributed WITHOUT ANY EXPRESS OR IMPLIED 
WARRANTY, INCLUDING OF MERCHANTABILITY, 
SATISFACTORY QUALITY AND FITNESS FOR A PARTICULAR 
PURPOSE. Please see the CERN OHL v.1.1 for applicable conditions.

B1 ... B4 
screw holes for attaching the 
FMC to the carrier board.

FTG1 ... FTG6
Reference points for the 
component mounting machine.

Use only VADJ of 2.5 V or 
3.3 V

PIB101

COB1
PIB201

COB2
PIB301

COB3
PIB401

COB4
COFTG1COFTG2COFTG3 COFTG4COFTG5COFTG6

PIJ60c1

PIJ60c2

PIJ60c3

PIJ60c4

PIJ60c5

PIJ60c6

PIJ60c7
PIJ60c8

PIJ60c9

PIJ60c10

PIJ60c11

PIJ60c12

PIJ60c13

PIJ60c14

PIJ60c15

PIJ60c16

PIJ60c17

PIJ60c18

PIJ60c19

PIJ60c20

PIJ60c21

PIJ60c22
PIJ60c23

PIJ60c24

PIJ60c25

PIJ60c26

PIJ60c27

PIJ60c28

PIJ60c29

PIJ60c30

PIJ60c31

PIJ60c32

PIJ60c33

PIJ60c34

PIJ60c35

PIJ60c36

PIJ60c37
PIJ60c38

PIJ60c39

PIJ60c40

PIJ60d1

PIJ60d2

PIJ60d3

PIJ60d4

PIJ60d5

PIJ60d6

PIJ60d7
PIJ60d8

PIJ60d9

PIJ60d10

PIJ60d11

PIJ60d12

PIJ60d13

PIJ60d14

PIJ60d15

PIJ60d16

PIJ60d17

PIJ60d18

PIJ60d19

PIJ60d20

PIJ60d21

PIJ60d22
PIJ60d23

PIJ60d24

PIJ60d25

PIJ60d26

PIJ60d27

PIJ60d28

PIJ60d29

PIJ60d30

PIJ60d31

PIJ60d32

PIJ60d33

PIJ60d34

PIJ60d35

PIJ60d36

PIJ60d37
PIJ60d38

PIJ60d39

PIJ60d40

PIJ60g1

PIJ60g2

PIJ60g3

PIJ60g4

PIJ60g5

PIJ60g6

PIJ60g7
PIJ60g8

PIJ60g9

PIJ60g10

PIJ60g11

PIJ60g12

PIJ60g13

PIJ60g14

PIJ60g15

PIJ60g16

PIJ60g17

PIJ60g18

PIJ60g19

PIJ60g20

PIJ60g21

PIJ60g22
PIJ60g23

PIJ60g24

PIJ60g25

PIJ60g26

PIJ60g27

PIJ60g28

PIJ60g29

PIJ60g30

PIJ60g31

PIJ60g32

PIJ60g33

PIJ60g34

PIJ60g35

PIJ60g36

PIJ60g37
PIJ60g38

PIJ60g39

PIJ60g40

PIJ60h1

PIJ60h2

PIJ60h3

PIJ60h4

PIJ60h5

PIJ60h6

PIJ60h7
PIJ60h8

PIJ60h9

PIJ60h10

PIJ60h11

PIJ60h12

PIJ60h13

PIJ60h14

PIJ60h15

PIJ60h16

PIJ60h17

PIJ60h18

PIJ60h19

PIJ60h20

PIJ60h21

PIJ60h22
PIJ60h23

PIJ60h24

PIJ60h25

PIJ60h26

PIJ60h27

PIJ60h28

PIJ60h29

PIJ60h30

PIJ60h31

PIJ60h32

PIJ60h33

PIJ60h34

PIJ60h35

PIJ60h36

PIJ60h37
PIJ60h38

PIJ60h39

PIJ60h40

COJ6

PIJ60g3
NLCLK1250NPOCLK1250N

PIJ60g2
NLCLK1250PPOCLK1250P

PIJ60c22
NLDMTD0CLK

PODMTD0CLK

PIJ60g7
NLDMTD0FB0IN

PODMTD0FB0IN

PIJ60c23
NLDMTD0FB0OUTPODMTD0FB0OUT

PIJ60c34
NLGA0

POGA0
PIJ60d35

NLGA1POGA1

PIB101 PIB201 PIB301PIB401

PIJ60c1

PIJ60c4

PIJ60c5

PIJ60c8

PIJ60c9

PIJ60c12

PIJ60c13

PIJ60c16

PIJ60c17

PIJ60c20

PIJ60c21

PIJ60c24

PIJ60c25

PIJ60c28

PIJ60c29

PIJ60c32

PIJ60c33

PIJ60c36

PIJ60c38

PIJ60c40

PIJ60d2

PIJ60d3

PIJ60d6

PIJ60d7

PIJ60d10

PIJ60d13

PIJ60d16

PIJ60d19

PIJ60d22

PIJ60d25

PIJ60d28

PIJ60d37

PIJ60d39

PIJ60g1

PIJ60g4

PIJ60g5

PIJ60g8

PIJ60g11

PIJ60g14

PIJ60g17

PIJ60g20

PIJ60g23

PIJ60g26

PIJ60g29

PIJ60g32

PIJ60g35

PIJ60g38

PIJ60g40

PIJ60h2

PIJ60h3

PIJ60h6

PIJ60h9

PIJ60h12

PIJ60h15

PIJ60h18

PIJ60h21

PIJ60h24

PIJ60h27

PIJ60h30

PIJ60h33

PIJ60h36

PIJ60h39

PIJ60h29PODELAY0LEN2
PIJ60h28PODELAY0LEN1

PIJ60h26PODIN1
PIJ60h25PODIN2

PIJ60h22POCAL0PULSE

PIJ60h20POONEWIRE
PIJ60h19POLED0TRIG

PIJ60h5POFPGA0TDC0START0N
PIJ60h4POFPGA0TDC0START0P

PIJ60h1

PIJ60g31PODELAY0LEN3
PIJ60g30PODELAY0LEN4

PIJ60g28PODIN3
PIJ60g27PODIN4

PIJ60g25POTDC0STOP0DIS
PIJ60g24POTDC0START0DIS

PIJ60g22POEXT0RESET0N
PIJ60g21POSPI0IO0CSN

PIJ60g19POTDC0EMPTY0FLAG
PIJ60g18POTDC0ALUTRIGGER

PIJ60g6POTRIG0TO0FPGA

PIJ60d34

PIJ60d33

PIJ60d29

PIJ60d27POSPI0PLL0CSN
PIJ60d26POSPI0SCK

PIJ60d24POSPI0DAC0CSN
PIJ60d23POTDC0OEN

PIJ60d21POTDC0RDN
PIJ60d20POTDC0WRN

PIJ60d5

PIJ60d4

PIJ60d1

PIJ60c27POSPI0MISO
PIJ60c26POSPI0MOSI

PIJ60c7

PIJ60c6

PIJ60c3

PIJ60c2

PIJ60c39

PIJ60d36

PIJ60d38

PIJ60d40

PIJ60d32

PIJ60c35

PIJ60c37

PIJ60h23
NLPLL0STATUSPOPLL0STATUS

PIJ60c30
NLSCLPOSCL

PIJ60c31
NLSDAPOSDA

PIJ60d30

PIJ60d31

NLTDI

PIJ60g39

PIJ60h40

PIJ60h38
NLDELAY0D0

NLDELAY0D090000PODELAY0D090000

PIJ60h37
NLDELAY0D1

NLDELAY0D090000PODELAY0D090000

PIJ60g37
NLDELAY0D2

NLDELAY0D090000PODELAY0D090000

PIJ60g36NLDELAY0D3

NLDELAY0D090000PODELAY0D090000

PIJ60h35
NLDELAY0D4

NLDELAY0D090000PODELAY0D090000

PIJ60h34
NLDELAY0D5

NLDELAY0D090000PODELAY0D090000

PIJ60g34
NLDELAY0D6

NLDELAY0D090000PODELAY0D090000

PIJ60g33
NLDELAY0D7

NLDELAY0D090000PODELAY0D090000

PIJ60h32
NLDELAY0D8

NLDELAY0D090000PODELAY0D090000

PIJ60h31
NLDELAY0D9

NLDELAY0D090000PODELAY0D090000

PIJ60d9
NLTDC0D0

NLTDC0D0270000
POTDC0D0270000

PIJ60h11
NLTDC0D1

NLTDC0D0270000
POTDC0D0270000

PIJ60d8
NLTDC0D2

NLTDC0D0270000
POTDC0D0270000

PIJ60h10
NLTDC0D3

NLTDC0D0270000
POTDC0D0270000

PIJ60g10
NLTDC0D4

NLTDC0D0270000
POTDC0D0270000

PIJ60g9
NLTDC0D5

NLTDC0D0270000
POTDC0D0270000

PIJ60h8
NLTDC0D6

NLTDC0D0270000
POTDC0D0270000

PIJ60h7
NLTDC0D7

NLTDC0D0270000
POTDC0D0270000

PIJ60c10
NLTDC0D8

NLTDC0D0270000
POTDC0D0270000

PIJ60c11
NLTDC0D9

NLTDC0D0270000
POTDC0D0270000

PIJ60g12
NLTDC0D10

NLTDC0D0270000
POTDC0D0270000

PIJ60g13
NLTDC0D11

NLTDC0D0270000
POTDC0D0270000

PIJ60d11
NLTDC0D12

NLTDC0D0270000
POTDC0D0270000

PIJ60d12
NLTDC0D13

NLTDC0D0270000
POTDC0D0270000

PIJ60h13
NLTDC0D14

NLTDC0D0270000
POTDC0D0270000

PIJ60h14
NLTDC0D15

NLTDC0D0270000
POTDC0D0270000

PIJ60d14
NLTDC0D16

NLTDC0D0270000
POTDC0D0270000

PIJ60d15
NLTDC0D17

NLTDC0D0270000
POTDC0D0270000

PIJ60c14
NLTDC0D18

NLTDC0D0270000
POTDC0D0270000

PIJ60c15
NLTDC0D19

NLTDC0D0270000
POTDC0D0270000

PIJ60g15
NLTDC0D20

NLTDC0D0270000
POTDC0D0270000

PIJ60g16
NLTDC0D21

NLTDC0D0270000
POTDC0D0270000

PIJ60h16
NLTDC0D22

NLTDC0D0270000
POTDC0D0270000

PIJ60h17
NLTDC0D23

NLTDC0D0270000
POTDC0D0270000

PIJ60d17
NLTDC0D24

NLTDC0D0270000
POTDC0D0270000

PIJ60d18
NLTDC0D25

NLTDC0D0270000
POTDC0D0270000

PIJ60c18
NLTDC0D26

NLTDC0D0270000
POTDC0D0270000

PIJ60c19
NLTDC0D27

NLTDC0D0270000
POTDC0D0270000

POCAL0PULSE

POCLK1250N
POCLK1250P

PODELAY0D0PODELAY0D1PODELAY0D2PODELAY0D3PODELAY0D4PODELAY0D5PODELAY0D6PODELAY0D7PODELAY0D8PODELAY0D9PODELAY0D090000

PODELAY0LEN1
PODELAY0LEN2

PODELAY0LEN3
PODELAY0LEN4

PODIN1
PODIN2

PODIN3
PODIN4

PODMTD0CLK

PODMTD0FB0IN

PODMTD0FB0OUT
POEXT0RESET0N

POFPGA0TDC0START0N
POFPGA0TDC0START0P

POGA0
POGA1

POLED0TRIG
POONEWIRE

POPLL0STATUS

POSCL
POSDA

POSPI0DAC0CSN

POSPI0IO0CSN

POSPI0MISO
POSPI0MOSI

POSPI0PLL0CSN
POSPI0SCK

POTDC0ALUTRIGGER

POTDC0D0POTDC0D1POTDC0D2POTDC0D3POTDC0D4POTDC0D5POTDC0D6POTDC0D7POTDC0D8POTDC0D9POTDC0D10POTDC0D11POTDC0D12POTDC0D13POTDC0D14POTDC0D15POTDC0D16POTDC0D17POTDC0D18POTDC0D19POTDC0D20POTDC0D21POTDC0D22POTDC0D23POTDC0D24POTDC0D25POTDC0D26POTDC0D27POTDC0D0270000

POTDC0EMPTY0FLAG

POTDC0OEN

POTDC0RDN

POTDC0START0DIS
POTDC0STOP0DIS

POTDC0WRN

POTRIG0TO0FPGA



1

1

2

2

3

3

4

4

5

5

E E

D D

C C

B B

A A

4
European Organization for Nuclear Research
CH-1211 Geneve 23 - Switzerland

10

Fine Delay FMC

-

2/28/2012 1:57:25 PM
leds_mem_sensor.SchDoc

Size

File

Rev
Sheet of

A4

Fine Delay FMC (FMCDel1ns4cha)Project/Equipment

EDA-02267-V4-0

GK, TWDesigner
GK, TWDrawn by
CEGELEC BCCheck.by

18/01/2012
20/01/2012

LEDs, sensors and ID EEPROM
BE-CO

-Last Mod.

Document

Print Date

2/28/2012

GND

GND

GND
A01 A12 A23

VSS 4

SDA5

SCL6

WP7

VCC8 EP 9

IC22

24AA64T-I/MC

GND

P3V3

G
re

en

B
O

T

LD1A

G
re

en

TO
P

LD1B

Termination indication LED

Trigger indicating LED

C55
100nF

SDA
SCL

GA0
GA1

GA0
GA1

SDA
SCL

LED_TERM

LED_TRIG

GND

C9
100nF

P3V3_AUX

GND GND

GND4

DQ1

VDD8 °C

IC13

DS18B20U+

GND

P3V3

1%

R58
5.1k

P3V3

ONEWIRE

1%

R12
220 1%

R130
220

D

S

G

T1

BSH103

D

S

G

T3

BSH103Temp sensor. Place under one of SY89295 chips.

Copyright CERN 2011, 2012.

This documentation describes Open Hardware and is licensed under the 
CERN OHL v. 1 .1 . You may redistribute and modify this documentation 
under the terms of the CERN OHL v.1.1. (http://ohwr.org/CERNOHL). This 
documentation is distributed WITHOUT ANY EXPRESS OR IMPLIED 
WARRANTY, INCLUDING OF MERCHANTABILITY, 
SATISFACTORY QUALITY AND FITNESS FOR A PARTICULAR 
PURPOSE. Please see the CERN OHL v.1.1 for applicable conditions.

24AA64T = 1 0 1 0 0 GA0 GA1
Place the temperature sensor under 
one of the delays

PIC901

PIC902
COC9

PIC5501

PIC5502
COC55

PIIC1301

PIIC1304

PIIC1308

COIC13

PIIC2201

PIIC2202

PIIC2203

PIIC2204

PIIC2205

PIIC2206

PIIC2207

PIIC2208

PIIC2209

COIC22

PILD101

PILD102

PILD103

PILD104
COLD1

PIR1201

PIR1202COR12

PIR5801

PIR5802
COR58

PIR13001

PIR13002COR130

PIT101

PIT102

PIT103 COT1

PIT301

PIT302

PIT303 COT3

PIIC2202
NLGA0

POGA0
PIIC2201

NLGA1POGA1

PIC902

PIC5502

PIIC1304

PIIC2203

PIIC2204

PIIC2207 PIIC2209

PIT102 PIT302
PIT301 POLED0TRIGPIT101

POLED0TERM

PIR13001

PIT303
PIR1201

PIT103

PILD103

PIR13002

PILD101

PIR1202

PIIC1301

PIR5801
POONEWIRE

PIC901

PIIC1308

PILD102 PILD104

PIR5802

PIC5501

PIIC2208

PIIC2206
NLSCL

POSCL
PIIC2205

NLSDAPOSDA

POGA0
POGA1

POLED0TERM

POLED0TRIG

POONEWIRE

POSCL
POSDA



1

1

2

2

3

3

4

4

5

5

E E

D D

C C

B B

A A

5
European Organization for Nuclear Research
CH-1211 Geneve 23 - Switzerland

10

Fine Delay FMC

-

2/28/2012 1:57:25 PM
power_supply.SchDoc

Size

File

Rev
Sheet of

A4

Fine Delay FMC (FMCDel1ns4cha)Project/Equipment

EDA-02267-V4-0

TW, GKDesigner
TW, GKDrawn by
CEGELEC BCCheck.by

18/01/2012
20/01/2012

Power supply & supervisor
BE-CO

-Last Mod.

Document

Print Date

2/28/2012

P3V3
GND

P3V3
VADJ

GND

RESETn

1
3

D1A
BAR66

GND

P3V3

SENSE11

SENSE22

SENSE33

VDD8

GND4

MR7

RESET 6

RESET 5

EP 9

IC16

TPS3307-33DGN

GND1%

R40
8k2

1%

R39
5.1k

+
C57
10uF

C1
10uF

C34
10uF

GNDGND

GND

GND
C31
10uF

C29
10uF

GNDGND

GND

35V

C28
1uFC3

100nF

GND

C43
10uF

GNDGND

1%
R45

8k2

1%

R38
5.1k

GND

P8V

P8V

32

D5B
BAR66

1
3

D5A
BAR66

P12V0

P12V0

M2V

VIN5

GND2

SW 4

FB 1GND7

SHDN6

BOOST 3

IC11
LT3503EDCB#PBF

VIN5

SHDN4

NFB 3

SW 1

GND2

IC30
LT1931AES5#PBF

L1
4.7uH

L2
4.7uH

L4
4.7uH

GND

D3
MBRM140T1G

D2
MBRM140T1G

EXT_RESET_N

P8V

GND

10 V transil to protect the PSU/drivers when overvoltage on output

Copyright CERN 2011, 2012.

This documentation describes Open Hardware and is licensed under the 
CERN OHL v. 1 .1 . You may redistribute and modify this documentation 
under the terms of the CERN OHL v.1.1. (http://ohwr.org/CERNOHL). This 
documentation is distributed WITHOUT ANY EXPRESS OR IMPLIED 
WARRANTY, INCLUDING OF MERCHANTABILITY, 
SATISFACTORY QUALITY AND FITNESS FOR A PARTICULAR 
PURPOSE. Please see the CERN OHL v.1.1 for applicable conditions.

1%

R32
220

1%

R70
220

1%R37
8k2

C41
680pF

D7
SMBJ10A

1% R31
4k12

1%

R44
4k12

TPS3307-33D thresholds
sense1 sense2 sense3
4.55V 2.93V 1.25V

PIC101

PIC102COC1 PIC301

PIC302

COC3

PIC2801PIC2802

COC28

PIC2901

PIC2902COC29

PIC3101

PIC3102 COC31

PIC3401

PIC3402 COC34

PIC4101

PIC4102
COC41

PIC4301

PIC4302
COC43

PIC5701

PIC5702
COC57

PID101

PID102PID103COD1

PID201

PID202
COD2

PID301

PID302
COD3

PID501

PID502

PID503

COD5

PID701
PID702

COD7

PIIC1101

PIIC1102

PIIC1103

PIIC1104

PIIC1105

PIIC1106

PIIC1107

COIC11

PIIC1601

PIIC1602

PIIC1603

PIIC1604

PIIC1605

PIIC1606

PIIC1607

PIIC1608

PIIC1609

COIC16

PIIC3001

PIIC3002 PIIC3003

PIIC3004

PIIC3005

COIC30
PIL101 PIL102

COL1 PIL201 PIL202

COL2

PIL401 PIL402

COL4

PIR3101

PIR3102
COR31

PIR3201

PIR3202
COR32

PIR3701

PIR3702
COR37

PIR3801 PIR3802

COR38

PIR3901 PIR3902

COR39

PIR4001

PIR4002

COR40

PIR4401

PIR4402

COR44

PIR4501PIR4502
COR45

PIR7001

PIR7002
COR70

PIC101

PIC2901 PIC3101

PIC3401

PIC4301

PIC5702

PID202

PID301

PID702

PIIC1102

PIIC1107

PIIC1604 PIIC1609

PIIC3002

PIR3702

PIR4002

PIR4502

PIR7001

PIC4101 PIC4302
PIL402

PIR4402

PIR3201
PIR7002

PIIC1606

PIIC1605 PORESETn
PIIC1603PIR3902

PIR4001

PIIC1601

PIR3802

PIR4501

PIIC1101
PIR3101

PIR3202

PID501

PIC5701
PID101

PIIC1607

POEXT0RESET0N

PIC4102

PIIC3003 PIR3701

PIR4401

PIC2802

PIIC3001

PIL202 PIC2801

PID302

PIL401
PIC302 PID502

PIIC1103 PIC301

PID201

PIIC1104 PIL101

PID103

PIIC1602

PIIC1608

PIC3402

PID503

PID701

PIL102
PIR3102

PIR3801

PIC102

PIC2902 PIC3102

PIIC1105

PIIC1106

PIIC3004

PIIC3005

PIL201

PIR3901

POEXT0RESET0N

PORESETN



1

1

2

2

3

3

4

4

5

5

E E

D D

C C

B B

A A

6
European Organization for Nuclear Research
CH-1211 Geneve 23 - Switzerland

10

Fine Delay FMC

-

2/28/2012 1:57:25 PM
input_stage.SchDoc

Size

File

Rev
Sheet of

A4

Fine Delay FMC (FMCDel1ns4cha)Project/Equipment

EDA-02267-V4-0

TW, GKDesigner
TW, GKDrawn by
CEGELEC BCCheck.by

19/01/2012
20/01/2012

Input stage logic
BE-CO

-Last Mod.

Document

Print Date

2/28/2012

3
2 D6B

BAR66

1
3

D6A
BAR66

GND

P3V3

GND

3

NC1

2
7

NC4

GND 5NC6 VCC 8

LVPECL
LVTTL

IC5

MC100EPT20DTG

GND

TDC_STOP_P

TDC_STOP_NTDC_STOP_N

TDC_STOP_P

TERM_ENABLE

IN

TRIG_TO_FPGA

P3V3
GND GND

1D+1

1D-2

2D+3

2D-4

GND 5

OE 6

D- 7D+ 8

S 9

VCC 10

EP11

IC17

TS3USB221DRCR

CAL_TRIG_IN

TRIG_SEL
GND

GND

1%

R117 150

1%R116 150 1%

R110 150

P3V3

C76
100nF

C77
100nF

C75
100nF

GND

P3V3

1%

R57
220

1%

R109
51

DMTD_FB
DMTD_CLK

Keep trace length as short as possible

GND

LVTTL -> LVPECL buffer. Drives the ACAM TDC input.

Simple LVTTL buffer, drives the FPGA pin (a long trace)

Calibration flip-flop. Uses DMTD-based technique
to measure the in-out delay during card initialization

D

S

G

T2
BSH103

GND

TRIG_TO_FPGA

Copyright CERN 2011, 2012.

This documentation describes Open Hardware and is licensed under the 
CERN OHL v. 1 .1 . You may redistribute and modify this documentation 
under the terms of the CERN OHL v.1.1. (http://ohwr.org/CERNOHL). This 
documentation is distributed WITHOUT ANY EXPRESS OR IMPLIED 
WARRANTY, INCLUDING OF MERCHANTABILITY, 
SATISFACTORY QUALITY AND FITNESS FOR A PARTICULAR 
PURPOSE. Please see the CERN OHL v.1.1 for applicable conditions.

2 4

1 IC23

SN74LVC1G125DCKT

CLK2 D1 Q 4

IC24

SN74AUP1G80DCKT

F5
0.125A-30V

1%
R108

2k

1%

R107
2k

S output

L D=1D
H D=2D

termination resistor
 power dissipation:
5V*5V/50Ohm=0.5W
using 3 x 150R, 1206 gives 0.75W

PIC7501

PIC7502
COC75

PIC7601

PIC7602
COC76

PIC7701

PIC7702
COC77

PID601

PID602

PID603
COD6

PIF501 PIF502

COF5

PIIC501

PIIC502

PIIC503

PIIC504

PIIC505PIIC506

PIIC507

PIIC508

COIC5

PIIC1701

PIIC1702

PIIC1703

PIIC1704

PIIC1705

PIIC1706

PIIC1707

PIIC1708

PIIC1709

PIIC17010

PIIC17011

COIC17

PIIC2301
PIIC2302

PIIC2303

PIIC2304

PIIC2305

COIC23

PIIC2401

PIIC2402

PIIC2403

PIIC2404

PIIC2405

COIC24

PIR5701 PIR5702

COR57

PIR10701

PIR10702

COR107PIR10801

PIR10802

COR108

PIR10901PIR10902

COR109

PIR11001

PIR11002COR110

PIR11601

PIR11602
COR116

PIR11701

PIR11702

COR117

PIT201

PIT202

PIT203COT2

PIC7502PIC7602 PIC7702

PID601

PIIC505

PIIC1705

PIIC1706

PIIC17011

PIIC2301

PIIC2303

PIIC2403

PIR10702PIR10802

PIT202
PIT201POTERM0ENABLE

PIR11001 PIR11601 PIR11701

PIT203

PIIC2404 PODMTD0FB
PIIC2402PODMTD0CLK

PIIC2304 PIR10902

PIIC1709 PIR10701 POTRIG0SEL

PIIC1707

PIIC1704

PIIC1702

PIIC1701

POCAL0TRIG0IN

PIIC507PIIC1708

PIIC2302

PIIC2401

PIIC506

PIIC504

PIIC501

PIF502 PIR5701

PIR11002 PIR11602 PIR11702

PIF501POIN

PID603

PIIC1703

PIR5702

PIR10801

PIC7501PIC7601 PIC7701

PID602

PIIC508

PIIC17010

PIIC2305

PIIC2405

PIIC503
NLTDC0STOP0N

POTDC0STOP0N

PIIC502
NLTDC0STOP0P POTDC0STOP0P

PIR10901
NLTRIG0TO0FPGA POTRIG0TO0FPGA

POCAL0TRIG0IN

PODMTD0CLK
PODMTD0FB

POIN POTDC0STOP0N

POTDC0STOP0P

POTERM0ENABLE

POTRIG0SEL

POTRIG0TO0FPGA



1

1

2

2

3

3

4

4

5

5

E E

D D

C C

B B

A A

7
European Organization for Nuclear Research
CH-1211 Genève 23 - Switzerland

10

Fine Delay FMC

-

2/28/2012 1:57:25 PM
acam_tdc.SchDoc

Size

File

Rev
Sheet of

A4

Fine Delay FMC (FMCDel1ns4cha)Project/Equipment

EDA-02267-V4-0

TW, GKDesigner
TW, GKDrawn by
CEGELEC BCCheck.by

01/01/2011
20/01/2012

ACAM TDC + power supply
BE-CO

-Last Mod.

Document

Print Date

2/28/2012

+C21
10uF

1%

R55
2k

1%

R15
1k2

+C23
10uF

P8V

1%

R17
8k2

TDC_START_P

TDC_START_N

TDC_CAL_START

Vddc1

Vddo 2

Vddc10

Vssc12

Phase 16

Vddo17

Vsso18

Vsso31

Vssc38

Vddc39

Vddo40

Vsso47

Vddo54

Vsso55

Vssc62

Vsso65

Vssc68

Vddc69

Vddo 77

Vssc78

Vddc79

Vdde 81

Vdde 82

Vsse 85

Vdde 86

Vddc-h 87

Vddc-o 88

Vssc-o 89

Vssc-h 90

Vdde 91

Vdde 94

Vsse 95

Vdde 98

Vsso100

IC8B
TDC-GPX

TStop23

StartDis4

StopDis15

StopDis26

TStop37

StopDis38

StopDis49

TStop411

WRN13

CSN14 RDN15

D0 19

D1 20

D2 21

D3 22

D4 23

D5 24

D6 25

D7 26

D8 27

D9 28

D10 29

D11 30

D12 32

D13 33

D14 34

D15 35

D16 36

D17 37

D18 41

D19 42

D20 43

D21 44

D22 45

D23 46

D24 48

D25 49

D26 50

D27 51

EF1 52

EF2 53RefClk56

LF1 57

LF2 58

IrFlag 59

ErrFlag 60

TStop861

OEN63

Test 64

TStop766

PuResn67

TStop670

Adr371

Adr272

Adr173

Adr074

Alutrigger75

Tstop576

Tstart80

DStop2N83

DStop284

DStartN92

Dstart93

DStop1N96

DStop197

TStop199

IC8A
TDC-GPX

TDC_OEN
TDC_CSN
TDC_RDN
TDC_WRN

TDC_ADR0
TDC_ADR1
TDC_ADR2
TDC_ADR3

TDC_EMPTY_FLAG
TDC_ERR

TDC_D0
TDC_D1
TDC_D2
TDC_D3
TDC_D4
TDC_D5
TDC_D6
TDC_D7

TDC_D8
TDC_D9
TDC_D10
TDC_D11
TDC_D12
TDC_D13
TDC_D14
TDC_D15

TDC_D16
TDC_D17
TDC_D18
TDC_D19
TDC_D20
TDC_D21
TDC_D22
TDC_D23

TDC_D24
TDC_D25
TDC_D26
TDC_D27GND

TDC_CAL_START

TDC_D[27..0]

TDC_D[27..0]

TDC_ADR[3..0]

TDC_ADR[3..0]

TDC_STOP_DIS
TDC_START_DIS

GND

GND

GND
GND

TDC_RESETn

TDC_REF_CLK

1%

R16
10

+C22
10uF

TDC_STOP_P

TDC_STOP_N

TDC_STOP_P
TDC_STOP_N

GND

TDC_ERR

TDC_EF

TDC_ERR
TDC_EF

1 16
2% RN1A 33

2 15
2% RN1B 33

3 14
2% RN1C 33

4 13
2% RN1D 33

5 12
2% RN1E 33

6 11
2% RN1F 33

7 10
2% RN1G 33

8 9
2% RN1H 33

1 16
2% RN2A 332 15
2% RN2B 333 14
2% RN2C 334 13
2% RN2D 335 12
2% RN2E 336 11
2% RN2F 337 10
2% RN2G 338 9
2% RN2H 33

1 16
2% RN3A 332 15
2% RN3B 333 14
2% RN3C 334 13
2% RN3D 335 12
2% RN3E 336 11
2% RN3F 337 10
2% RN3G 338 9
2% RN3H 33

4 13
2%

RN4D 33

2 15
2%

RN4B 33

5 12
2%

RN4E 33

6 11
2%

RN4F 33
7 10

2%
RN4G 33

89
2%

RN4H33

TDC_WRN
TDC_RDN

TDC_OEN

TDC_START_P
TDC_START_N

GND

GND

GND GND

PHASE
GND GND

P8V

1%

R22
10

GND

+C42
10uF

1%

R54
1k2

GND

PHASE GND GND

VDDC_OH

PHASE
GND

C65 100nF

GND

VDDC_OH

C62 100nF
C63 100nF
C64 100nF

P3V3

GND

VDDC_TDC

VDDC_TDC

GND

P8V

+C17
10uF

1%

R18
2k

GND

GND

VDDQ_TDC

VDDQ_TDC

GND GND

TDC_ALUTRIGGER

3 14
2%

RN4C 33

IN3

1

OUT 2

ADJ

IC6
AP1117YG-13

IN3

1

OUT 2

ADJ

IC9
AP1117YG-13

IN3

1

OUT 2

ADJ

IC21
AP1117YG-13

C67 100nF

+

C19 47uF +

C20 47uF

+

C32 47uF

+

C59 47uF

+

C
6047

uF

+ C61 47uF

+ C66 47uF

+C13
47uF +C15

47uF

+

C
1447

uF

1%

R46 51

1%

R47 51

1%

R48 51

1%

R49 51

1%

R50

51

1%

R51

51

GND

GND

1%

R30
1k2

1%

R64
5.1k |  1.53k

1%

R62
220

1%

R63
220

1%

R43
220

1%

R60
220

1%R61
220

1%R59
220

TDC_CAL_STOP2
TDC_CAL_STOP3
TDC_CAL_STOP4

TDC_CAL_STOP1

GND

Copyright CERN 2011, 2012.

This documentation describes Open Hardware and is licensed under the 
CERN OHL v. 1 .1 . You may redistribute and modify this documentation 
under the terms of the CERN OHL v.1.1. (http://ohwr.org/CERNOHL). This 
documentation is distributed WITHOUT ANY EXPRESS OR IMPLIED 
WARRANTY, INCLUDING OF MERCHANTABILITY, 
SATISFACTORY QUALITY AND FITNESS FOR A PARTICULAR 
PURPOSE. Please see the CERN OHL v.1.1 for applicable conditions.

1%

R35
2k

1%

R20
2k

TDC can work either in LVTTL or 
PECL mode. PECL inputs are used for 
normal operation and LVTTL inputs 
serve for calibration purposes

TDC-GPX has 
TTL compatible 
inputs, Vih = 2V

ACAM's AN013 recommends 2x100 nF close to pins 77 and 98.
ACAM's devkit has 2x 1210 caps (guess these are 47 uF) on VDDO-Q.

PIC1301
PIC1302

COC13

PIC1401

PIC1402
COC14

PIC1501
PIC1502

COC15

PIC1701

PIC1702

COC17

PIC1901PIC1902
COC19

PIC2001PIC2002
COC20

PIC2101

PIC2102

COC21

PIC2201
PIC2202

COC22

PIC2301

PIC2302

COC23
PIC3201PIC3202

COC32

PIC4201

PIC4202
COC42

PIC5901PIC5902
COC59

PIC6001

PIC6002
COC60

PIC6101 PIC6102 COC61PIC6201PIC6202COC62
PIC6301 PIC6302COC63

PIC6401 PIC6402COC64
PIC6501 PIC6502 COC65

PIC6601 PIC6602 COC66

PIC6701 PIC6702 COC67

PIIC601

PIIC602PIIC603

COIC6

PIIC801

PIIC802

PIIC803

PIIC804

PIIC805

PIIC806

PIIC807

PIIC808

PIIC809

PIIC8010

PIIC8011

PIIC8012

PIIC8013

PIIC8014

PIIC8015

PIIC8016

PIIC8017

PIIC8018

PIIC8019

PIIC8020

PIIC8021

PIIC8022

PIIC8023

PIIC8024

PIIC8025

PIIC8026

PIIC8027

PIIC8028

PIIC8029

PIIC8030

PIIC8031

PIIC8032

PIIC8033

PIIC8034

PIIC8035

PIIC8036

PIIC8037

PIIC8038

PIIC8039

PIIC8040

PIIC8041

PIIC8042

PIIC8043

PIIC8044

PIIC8045

PIIC8046

PIIC8047

PIIC8048

PIIC8049

PIIC8050

PIIC8051

PIIC8052

PIIC8053

PIIC8054

PIIC8055

PIIC8056

PIIC8057

PIIC8058

PIIC8059

PIIC8060

PIIC8061

PIIC8062

PIIC8063

PIIC8064

PIIC8065

PIIC8066

PIIC8067

PIIC8068

PIIC8069

PIIC8070

PIIC8071

PIIC8072

PIIC8073

PIIC8074

PIIC8075

PIIC8076

PIIC8077

PIIC8078

PIIC8079

PIIC8080

PIIC8081

PIIC8082

PIIC8083

PIIC8084

PIIC8085

PIIC8086

PIIC8087

PIIC8088

PIIC8089
PIIC8090

PIIC8091

PIIC8092

PIIC8093

PIIC8094

PIIC8095

PIIC8096

PIIC8097

PIIC8098

PIIC8099

PIIC80100

COIC8

PIIC901

PIIC902PIIC903

COIC9

PIIC2101

PIIC2102PIIC2103

COIC21

PIR1501

PIR1502
COR15

PIR1601

PIR1602
COR16

PIR1701PIR1702

COR17

PIR1801

PIR1802COR18

PIR2001 PIR2002

COR20

PIR2201

PIR2202
COR22

PIR3001

PIR3002
COR30

PIR3501

PIR3502
COR35

PIR4301

PIR4302
COR43

PIR4601PIR4602

COR46

PIR4701PIR4702

COR47

PIR4801PIR4802

COR48

PIR4901PIR4902

COR49

PIR5001PIR5002

COR50

PIR5101PIR5102

COR51

PIR5401

PIR5402
COR54

PIR5501

PIR5502COR55

PIR5901

PIR5902
COR59

PIR6001

PIR6002
COR60

PIR6101

PIR6102
COR61

PIR6201

PIR6202
COR62

PIR6301

PIR6302
COR63

PIR6401

PIR6402
COR64

PIRN101

PIRN102

PIRN103

PIRN104

PIRN105

PIRN106

PIRN107

PIRN108 PIRN109

PIRN1010

PIRN1011

PIRN1012

PIRN1013

PIRN1014

PIRN1015

PIRN1016 CORN1

PIRN201

PIRN202

PIRN203

PIRN204

PIRN205

PIRN206

PIRN207

PIRN208 PIRN209

PIRN2010

PIRN2011

PIRN2012

PIRN2013

PIRN2014

PIRN2015

PIRN2016 CORN2

PIRN301

PIRN302

PIRN303

PIRN304

PIRN305

PIRN306

PIRN307

PIRN308 PIRN309

PIRN3010

PIRN3011

PIRN3012

PIRN3013

PIRN3014

PIRN3015

PIRN3016 CORN3

PIRN401

PIRN402

PIRN403

PIRN404

PIRN405

PIRN406

PIRN407

PIRN408PIRN409

PIRN4010

PIRN4011

PIRN4012

PIRN4013

PIRN4014

PIRN4015

PIRN4016

CORN4

PIC1302

PIC1402

PIC1502

PIC1702 PIC1902

PIC2002

PIC2102

PIC2302

PIC3202
PIC5902

PIC6002

PIC6102PIC6202

PIC6301

PIC6401

PIC6502

PIC6602

PIC6702

PIIC8012

PIIC8018
PIIC8031

PIIC8038

PIIC8047

PIIC8055

PIIC8061

PIIC8062

PIIC8064

PIIC8065

PIIC8066

PIIC8068

PIIC8070

PIIC8076

PIIC8078

PIIC8085

PIIC8089
PIIC8090

PIIC8095PIIC80100

PIR1601

PIR1802

PIR2201 PIR3501

PIR4801

PIR5101

PIR5501

PIR6001PIR6102

PIR6301

PIR6401

PIRN4011 POTDC0EMPTY0FLAG
PIRN4010 POTDC0ERR

PIRN409POTDC0ALUTRIGGER

PIR6201
PIR6302

PIR5902
PIR6101

PIR4901

PIR5001

PIR5102

PIR4601

PIR4701

PIR4802

PIR4301
PIR6002

PIIC8099

POTDC0CAL0STOP1

PIIC8084

PIIC8083

PIIC8075PIRN408

PIIC8067POTDC0RESETn PIIC8059

PIIC8058

PIIC8057

PIIC8056POTDC0REF0CLK
PIIC8053

PIIC8051

PIRN405

PIIC8050

PIRN404

PIIC8049

PIRN403

PIIC8048

PIRN402

PIIC8046

PIRN308

PIIC8045

PIRN307

PIIC8044

PIRN306

PIIC8043

PIRN305

PIIC8042

PIRN304

PIIC8041

PIRN303

PIIC8037

PIRN302

PIIC8036

PIRN301

PIIC8035

PIRN208

PIIC8034

PIRN207

PIIC8033

PIRN206

PIIC8032

PIRN205

PIIC8030

PIRN204

PIIC8029

PIRN203

PIIC8028

PIRN202

PIIC8027

PIRN201

PIIC8026 PIRN101

PIIC8025 PIRN102

PIIC8024 PIRN103

PIIC8023 PIRN104

PIIC8022 PIRN105

PIIC8021 PIRN106

PIIC8020 PIRN107

PIIC8019 PIRN108

PIIC8014POTDC0CSN

PIIC8011

POTDC0CAL0STOP4

PIIC807

POTDC0CAL0STOP3

PIIC805

PIIC806

PIIC808

PIIC809

POTDC0STOP0DIS
PIIC804POTDC0START0DIS

PIIC803

POTDC0CAL0STOP2

PIIC601

PIR1801

PIR3001

PIC4202
PIR2202

PIC4201

PIIC2101
PIR2002

PIR3502

PIR5401

PIR6402

PIC2202
PIR1602

PIC2201

PIIC901
PIR1501

PIR1701

PIR5502

PIC6201

PIC6302

PIC6402

PIIC8017

PIIC8040

PIIC8054

PIC1701

PIC2101

PIC2301
PIIC603 PIIC903

PIIC2103

PIIC8016

PIR1702

PIR2001

NLPHASE

PIIC8080NLTDC0CAL0START

POTDC0CAL0START

PIIC8052

PIRN406

NLTDC0EF

PIIC8060

PIRN407

NLTDC0ERR

PIIC8063
NLTDC0OENPOTDC0OEN

PIIC8015
NLTDC0RDNPOTDC0RDN

PIIC8092

PIR5002
NLTDC0START0N

POTDC0START0N

PIIC8093

PIR4902
NLTDC0START0PPOTDC0START0P

PIIC8096

PIR4702

NLTDC0STOP0N

POTDC0STOP0N
PIIC8097

PIR4602

NLTDC0STOP0P

POTDC0STOP0P

PIIC8013
NLTDC0WRNPOTDC0WRN

PIC1401

PIC6001

PIIC8087

PIIC8088

PIIC2102

PIR5402

PIR6202

NLVDDC0OH

PIC1501 PIC1901

PIC2001

PIC3201
PIC5901

PIIC801

PIIC8010

PIIC8039

PIIC8069

PIIC8079

PIIC902

PIR1502

PIR4302

NLVDDC0TDC

PIC1301

PIC6101

PIC6501

PIC6601

PIC6701

PIIC602

PIIC802

PIIC8077

PIIC8081

PIIC8082

PIIC8086
PIIC8091

PIIC8094

PIIC8098

PIR3002

PIR5901
NLVDDQ0TDC

PIIC8074
NLTDC0ADR0

NLTDC0ADR030000

POTDC0ADR030000

PIIC8073
NLTDC0ADR1

NLTDC0ADR030000

POTDC0ADR030000
PIIC8072

NLTDC0ADR2

NLTDC0ADR030000

POTDC0ADR030000 PIIC8071
NLTDC0ADR3

NLTDC0ADR030000

POTDC0ADR030000
PIRN109 NLTDC0D0

NLTDC0D0270000

POTDC0D0270000

PIRN1010
NLTDC0D1

NLTDC0D0270000

POTDC0D0270000

PIRN1011
NLTDC0D2

NLTDC0D0270000

POTDC0D0270000

PIRN1012
NLTDC0D3

NLTDC0D0270000

POTDC0D0270000

PIRN1013
NLTDC0D4

NLTDC0D0270000

POTDC0D0270000

PIRN1014
NLTDC0D5

NLTDC0D0270000

POTDC0D0270000

PIRN1015
NLTDC0D6

NLTDC0D0270000

POTDC0D0270000

PIRN1016
NLTDC0D7

NLTDC0D0270000

POTDC0D0270000

PIRN2016 NLTDC0D8

NLTDC0D0270000

POTDC0D0270000

PIRN2015
NLTDC0D9

NLTDC0D0270000

POTDC0D0270000

PIRN2014
NLTDC0D10

NLTDC0D0270000

POTDC0D0270000

PIRN2013
NLTDC0D11

NLTDC0D0270000

POTDC0D0270000

PIRN2012
NLTDC0D12

NLTDC0D0270000

POTDC0D0270000

PIRN2011
NLTDC0D13

NLTDC0D0270000

POTDC0D0270000

PIRN2010 NLTDC0D14

NLTDC0D0270000

POTDC0D0270000

PIRN209
NLTDC0D15

NLTDC0D0270000

POTDC0D0270000

PIRN3016
NLTDC0D16

NLTDC0D0270000

POTDC0D0270000

PIRN3015
NLTDC0D17

NLTDC0D0270000

POTDC0D0270000

PIRN3014
NLTDC0D18

NLTDC0D0270000

POTDC0D0270000

PIRN3013
NLTDC0D19

NLTDC0D0270000

POTDC0D0270000

PIRN3012
NLTDC0D20

NLTDC0D0270000

POTDC0D0270000

PIRN3011
NLTDC0D21

NLTDC0D0270000

POTDC0D0270000

PIRN3010 NLTDC0D22

NLTDC0D0270000

POTDC0D0270000

PIRN309
NLTDC0D23

NLTDC0D0270000

POTDC0D0270000

PIRN4015 NLTDC0D24

NLTDC0D0270000

POTDC0D0270000
PIRN4014

NLTDC0D25

NLTDC0D0270000

POTDC0D0270000PIRN4013
NLTDC0D26

NLTDC0D0270000

POTDC0D0270000
PIRN4012

NLTDC0D27

NLTDC0D0270000

POTDC0D0270000

POTDC0ADR0POTDC0ADR1POTDC0ADR2POTDC0ADR3POTDC0ADR030000

POTDC0ALUTRIGGER

POTDC0CAL0START

POTDC0CAL0STOP1
POTDC0CAL0STOP2
POTDC0CAL0STOP3
POTDC0CAL0STOP4

POTDC0CSN

POTDC0D0POTDC0D1POTDC0D2POTDC0D3POTDC0D4POTDC0D5POTDC0D6POTDC0D7POTDC0D8POTDC0D9POTDC0D10POTDC0D11POTDC0D12POTDC0D13POTDC0D14POTDC0D15POTDC0D16POTDC0D17POTDC0D18POTDC0D19POTDC0D20POTDC0D21POTDC0D22POTDC0D23POTDC0D24POTDC0D25POTDC0D26POTDC0D27POTDC0D0270000

POTDC0EMPTY0FLAG
POTDC0ERR

POTDC0OEN

POTDC0RDN

POTDC0REF0CLK

POTDC0RESETN

POTDC0START0DIS

POTDC0START0N

POTDC0START0P

POTDC0STOP0DIS

POTDC0STOP0N

POTDC0STOP0P

POTDC0WRN



1

1

2

2

3

3

4

4

5

5

E E

D D

C C

B B

A A

8
European Organization for Nuclear Research
CH-1211 Geneve 23 - Switzerland

10

Fine Delay FMC

-

2/28/2012 1:57:25 PM
delay_channel.SchDoc

Size

File

Rev
Sheet of

A4

Fine Delay FMC (FMCDel1ns4cha)Project/Equipment

EDA-02267-V4-0

TW, GKDesigner
TW, GKDrawn by
CEGELEC BCCheck.by

13/07/2011
18/01/2012

Programmable delay line
BE-CO

-Last Mod.

Document

Print Date

2/28/2012

DELAY_D0
DELAY_D1
DELAY_D2
DELAY_D3
DELAY_D4
DELAY_D5
DELAY_D6
DELAY_D7
DELAY_D8
DELAY_D9

DELAY_LEN1

GND
GND

GND

GND

GND
GND
GND

C6A
100nF

C7A
100nF

C8A
100nF

GND GND GND

DELAY_D0
DELAY_D1
DELAY_D2
DELAY_D3
DELAY_D4
DELAY_D5
DELAY_D6
DELAY_D7
DELAY_D8
DELAY_D9

DELAY_LEN2

GND
GND

GND

GND

GND
GND
GND

C36A
100nF

C38A
100nF

C46A
100nF

GND GND GND

DELAY_D[9..0]DELAY_D[9..0]

C71A
100nF

GND

P3V3

P3V3

P3V3

P3V3

C48A
100nF

GND

DIN1

DIN2

OUT1

OUT2

Q1_P
Q1_N

Q2_N
Q2_P

D1_P
D1_N

D2_P
D2_N

FF_VBB

C35A
100nF

GND

P3V3

P3V3

P3V3

VBB3

VEE11

VCC10

VCC20

CLK5

D1

19

Q 17

Q 16

18

R
D2

CLK4

S

IC3AA
MC100EP29DTG

CLK7

D8

12

Q 15

Q 14

13

R

SD9

CLK6

VBB3

VEE11

IC3AB
MC100EP29DTG

CLK1_P
CLK1_N

FF_VBB

CLK2_N
CLK2_P

CLK1_P
CLK1_N

CLK2_N
CLK2_P

GND

GND

GND

GND

GND

GND

GND

GND

1%
R

2A 51 1%
R

3A 51 1%
R

4A 51 1%
R

5A 51

1%
R

6A 51 1%
R

7A 51

1%
R

23
A 51 1%

R
24

A 51 1%
R

25
A 51 1%

R
26

A 51

1%
R

28
A 51 1%

R
33

A 51

1%
R

8A 51 1%
R

10
A 51

1%
R

13
A 51

1%
R

14
A 51 1%

R
21

A 51

1%
R

27
A 51

1%

R1A
51

1%

R52A
51

D81

D92

D103

IN4

IN5

VBB 6

VCF 8

GND 9

LEN10 SETMIN11 SETMAX12

VCC 13

CASC 14CASC 15

EN16

NC 17

VCC 18

VCC 19

Q 20Q 21

VCC 22D023

GND 24

D125

D226

D327

GND 28D429

D530

D631

D732

VEF 7

EP 33

IC2A

SY89295UMG

GND

D81

D92

D103

IN4

IN5

VBB 6

VCF 8

GND 9

LEN10 SETMIN11 SETMAX12

VCC 13

CASC 14CASC 15

EN16

NC 17

VCC 18

VCC 19

Q 20Q 21

VCC 22D023

GND 24

D125

D226

D327

GND 28D429

D530

D631

D732

VEF 7

EP 33

IC7A

SY89295UMG

GND

Copyright CERN 2011, 2012.

This documentation describes Open Hardware and is licensed under the 
CERN OHL v. 1 .1 . You may redistribute and modify this documentation 
under the terms of the CERN OHL v.1.1. (http://ohwr.org/CERNOHL). This 
documentation is distributed WITHOUT ANY EXPRESS OR IMPLIED 
WARRANTY, INCLUDING OF MERCHANTABILITY, 
SATISFACTORY QUALITY AND FITNESS FOR A PARTICULAR 
PURPOSE. Please see the CERN OHL v.1.1 for applicable conditions.

GND

P3V3

GND

C4A 10nF
FF_VBB

IC3 power

1%

R11A
2k

1%

R53A
2k

2

1
7

LVPECL

LVTTL

IC1AA

SY100EPT23LZG

3

4
6

LVPECL

LVTTL

IC1AB

SY100EPT23LZG

VCF = VEF Pin (Note 4) ECL Mode
VCF =  No Connect LVCMOS Mode
VCF = 1.5 V +/- 100 mV (or 2k2 resistor to GND) - LVTTL Mode 
(Note 5)

MC100LVEL input current is 
about 100..300uA
In order to translate 
LVCMOS to LVPECL/LVDS 
simple resistive network can 
be used

R/S inputs are low 
if unconnected

D inputs are reversed in IC7 to simplify  PCB 
routing.

PIC4A01PIC4A02

COC4

PIC6A01

PIC6A02

COC6

PIC7A01

PIC7A02

COC7

PIC8A01

PIC8A02

COC8

PIC35A01
PIC35A02
COC35

PIC36A01

PIC36A02

COC36

PIC38A01

PIC38A02

COC38

PIC46A01

PIC46A02

COC46

PIC48A01
PIC48A02
COC48

PIC71A01
PIC71A02
COC71

PIIC1A01

PIIC1A02

PIIC1A03

PIIC1A04

PIIC1A05

PIIC1A06

PIIC1A07

PIIC1A08

COIC1

PIIC2A01

PIIC2A02

PIIC2A03

PIIC2A04

PIIC2A05

PIIC2A06

PIIC2A07

PIIC2A08

PIIC2A09

PIIC2A010

PIIC2A011

PIIC2A012

PIIC2A013

PIIC2A014

PIIC2A015

PIIC2A016

PIIC2A017

PIIC2A018

PIIC2A019

PIIC2A020

PIIC2A021

PIIC2A022

PIIC2A023

PIIC2A024

PIIC2A025

PIIC2A026

PIIC2A027

PIIC2A028

PIIC2A029

PIIC2A030

PIIC2A031

PIIC2A032

PIIC2A033

COIC2

PIIC3A01

PIIC3A02

PIIC3A03

PIIC3A04

PIIC3A05

PIIC3A06

PIIC3A07

PIIC3A08

PIIC3A09

PIIC3A010

PIIC3A011

PIIC3A012

PIIC3A013
PIIC3A014

PIIC3A015

PIIC3A016

PIIC3A017

PIIC3A018

PIIC3A019

PIIC3A020

COIC3

PIIC7A01

PIIC7A02

PIIC7A03

PIIC7A04

PIIC7A05

PIIC7A06

PIIC7A07

PIIC7A08

PIIC7A09

PIIC7A010

PIIC7A011

PIIC7A012

PIIC7A013

PIIC7A014

PIIC7A015

PIIC7A016

PIIC7A017

PIIC7A018

PIIC7A019

PIIC7A020

PIIC7A021

PIIC7A022

PIIC7A023

PIIC7A024

PIIC7A025

PIIC7A026
PIIC7A027

PIIC7A028

PIIC7A029

PIIC7A030

PIIC7A031

PIIC7A032

PIIC7A033

COIC7

PIR1A01PIR1A02

COR1

PIR2A01

PIR2A02

COR2
PIR3A01

PIR3A02

COR3
PIR4A01

PIR4A02

COR4
PIR5A01

PIR5A02

COR5

PIR6A01

PIR6A02

COR6
PIR7A01

PIR7A02

COR7

PIR8A01

PIR8A02COR8
PIR10A01

PIR10A02COR10
PIR11A01PIR11A02

COR11

PIR13A01

PIR13A02COR13

PIR14A01

PIR14A02COR14
PIR21A01

PIR21A02COR21
PIR23A01

PIR23A02COR23
PIR24A01

PIR24A02COR24
PIR25A01

PIR25A02COR25
PIR26A01

PIR26A02COR26
PIR27A01

PIR27A02COR27
PIR28A01

PIR28A02COR28
PIR33A01

PIR33A02COR33
PIR52A01PIR52A02

COR52

PIR53A01PIR53A02

COR53

PIIC3A05

PIR8A02

NLCLK10NPOCLK10N

PIIC3A04

PIR10A02

NLCLK10P
POCLK10P

PIIC3A07

PIR14A02

NLCLK20N
POCLK20N

PIIC3A06

PIR21A02

NLCLK20P
POCLK20P

PIIC2A05

PIIC3A016
PIR2A02

NLD10N
PIIC2A04

PIIC3A017

PIR3A02

NLD10P

PIIC3A014

PIIC7A05

PIR23A02

NLD20N

PIIC3A015

PIIC7A04

PIR24A02

NLD20P

PIC4A01

PIIC3A02

PIIC3A03

PIIC3A09

NLFF0VBB

PIC4A02

PIC6A02 PIC7A02 PIC8A02

PIC35A01

PIC36A02 PIC38A02 PIC46A02

PIC48A02PIC71A01

PIIC1A05

PIIC2A03

PIIC2A09

PIIC2A011

PIIC2A012

PIIC2A016

PIIC2A024

PIIC2A028

PIIC2A033

PIIC3A011

PIIC7A03

PIIC7A09

PIIC7A011

PIIC7A012

PIIC7A016

PIIC7A024

PIIC7A028

PIIC7A033

PIR6A01 PIR7A01

PIR11A01

PIR13A01

PIR27A01

PIR28A01 PIR33A01

PIR53A01

PIR52A02PODIN2

PIR25A01 PIR26A01

PIR33A02

PIR23A01 PIR24A01

PIR28A02

PIR14A01 PIR21A01

PIR27A02

PIR8A01 PIR10A01

PIR13A02

PIR4A01 PIR5A01

PIR7A02

PIR2A01 PIR3A01

PIR6A02

PIR1A02PODIN1

PIIC7A017

PIIC7A015

PIIC7A014

PIIC7A010PODELAY0LEN2

PIIC7A08 PIR53A02

PIIC7A07

PIIC7A06

PIIC3A019

PIIC3A018

PIIC3A013

PIIC3A012

PIIC3A08

PIR52A01

PIIC3A01PIR1A01

PIIC2A017

PIIC2A015

PIIC2A014

PIIC2A010PODELAY0LEN1

PIIC2A08 PIR11A02

PIIC2A07

PIIC2A06

PIIC1A07 POOUT1

PIIC1A06 POOUT2

PIC6A01 PIC7A01 PIC8A01

PIC35A02

PIC36A01 PIC38A01 PIC46A01

PIC48A01PIC71A02

PIIC1A08

PIIC2A013

PIIC2A018

PIIC2A019

PIIC2A022

PIIC3A010

PIIC3A020

PIIC7A013

PIIC7A018

PIIC7A019

PIIC7A022

PIIC1A02

PIIC2A020

PIR4A02

NLQ10N

PIIC1A01

PIIC2A021

PIR5A02

NLQ10P

PIIC1A03

PIIC7A020

PIR25A02

NLQ20N

PIIC1A04

PIIC7A021

PIR26A02

NLQ20P

PIIC1A08

PIIC2A023

PIIC7A02

NLDELAY0D0

NLDELAY0D090000PODELAY0D090000

PIIC2A025

PIIC7A01

NLDELAY0D1

NLDELAY0D090000PODELAY0D090000

PIIC2A026

PIIC7A032

NLDELAY0D2

NLDELAY0D090000PODELAY0D090000

PIIC2A027

PIIC7A031

NLDELAY0D3

NLDELAY0D090000PODELAY0D090000

PIIC2A029

PIIC7A030

NLDELAY0D4

NLDELAY0D090000PODELAY0D090000

PIIC2A030

PIIC7A029

NLDELAY0D5

NLDELAY0D090000PODELAY0D090000

PIIC2A031

PIIC7A027

NLDELAY0D6

NLDELAY0D090000PODELAY0D090000

PIIC2A032

PIIC7A026

NLDELAY0D7

NLDELAY0D090000PODELAY0D090000

PIIC2A01

PIIC7A025

NLDELAY0D8

NLDELAY0D090000PODELAY0D090000

PIIC2A02

PIIC7A023

NLDELAY0D9

NLDELAY0D090000PODELAY0D090000

POCLK1A0N
POCLK1A0P

POCLK2A0N
POCLK2A0P

PODELAY0D0APODELAY0D1APODELAY0D2APODELAY0D3APODELAY0D4APODELAY0D5APODELAY0D6APODELAY0D7APODELAY0D8APODELAY0D9APODELAY0D090000A

PODELAY0LEN1A

PODELAY0LEN2A

PODIN1A

PODIN2A

POOUT1A

POOUT2A

PIC4B01PIC4B02

COC4

PIC6B01

PIC6B02

COC6

PIC7B01

PIC7B02

COC7

PIC8B01

PIC8B02

COC8

PIC35B01
PIC35B02
COC35

PIC36B01

PIC36B02

COC36

PIC38B01

PIC38B02

COC38

PIC46B01

PIC46B02

COC46

PIC48B01
PIC48B02
COC48

PIC71B01
PIC71B02
COC71

PIIC1B01

PIIC1B02

PIIC1B03

PIIC1B04

PIIC1B05

PIIC1B06

PIIC1B07

PIIC1B08

COIC1

PIIC2B01

PIIC2B02

PIIC2B03

PIIC2B04

PIIC2B05

PIIC2B06

PIIC2B07

PIIC2B08

PIIC2B09

PIIC2B010

PIIC2B011

PIIC2B012

PIIC2B013

PIIC2B014

PIIC2B015

PIIC2B016

PIIC2B017

PIIC2B018

PIIC2B019

PIIC2B020

PIIC2B021

PIIC2B022

PIIC2B023

PIIC2B024

PIIC2B025

PIIC2B026

PIIC2B027

PIIC2B028

PIIC2B029

PIIC2B030

PIIC2B031

PIIC2B032

PIIC2B033

COIC2

PIIC3B01

PIIC3B02

PIIC3B03

PIIC3B04

PIIC3B05

PIIC3B06

PIIC3B07

PIIC3B08

PIIC3B09

PIIC3B010

PIIC3B011

PIIC3B012

PIIC3B013
PIIC3B014

PIIC3B015

PIIC3B016

PIIC3B017

PIIC3B018

PIIC3B019

PIIC3B020

COIC3

PIIC7B01

PIIC7B02

PIIC7B03

PIIC7B04

PIIC7B05

PIIC7B06

PIIC7B07

PIIC7B08

PIIC7B09

PIIC7B010

PIIC7B011

PIIC7B012

PIIC7B013

PIIC7B014

PIIC7B015

PIIC7B016

PIIC7B017

PIIC7B018

PIIC7B019

PIIC7B020

PIIC7B021

PIIC7B022

PIIC7B023

PIIC7B024

PIIC7B025

PIIC7B026
PIIC7B027

PIIC7B028

PIIC7B029

PIIC7B030

PIIC7B031

PIIC7B032

PIIC7B033

COIC7

PIR1B01PIR1B02

COR1

PIR2B01

PIR2B02

COR2
PIR3B01

PIR3B02

COR3
PIR4B01

PIR4B02

COR4
PIR5B01

PIR5B02

COR5

PIR6B01

PIR6B02

COR6
PIR7B01

PIR7B02

COR7

PIR8B01

PIR8B02COR8
PIR10B01

PIR10B02COR10
PIR11B01PIR11B02

COR11

PIR13B01

PIR13B02COR13

PIR14B01

PIR14B02COR14
PIR21B01

PIR21B02COR21
PIR23B01

PIR23B02COR23
PIR24B01

PIR24B02COR24
PIR25B01

PIR25B02COR25
PIR26B01

PIR26B02COR26
PIR27B01

PIR27B02COR27
PIR28B01

PIR28B02COR28
PIR33B01

PIR33B02COR33
PIR52B01PIR52B02

COR52

PIR53B01PIR53B02

COR53

PIIC3B05

PIR8B02

NLCLK10NPOCLK10N

PIIC3B04

PIR10B02

NLCLK10P
POCLK10P

PIIC3B07

PIR14B02

NLCLK20N
POCLK20N

PIIC3B06

PIR21B02

NLCLK20P
POCLK20P

PIIC2B05

PIIC3B016
PIR2B02

NLD10N
PIIC2B04

PIIC3B017

PIR3B02

NLD10P

PIIC3B014

PIIC7B05

PIR23B02

NLD20N

PIIC3B015

PIIC7B04

PIR24B02

NLD20P

PIC4B01

PIIC3B02

PIIC3B03

PIIC3B09

NLFF0VBB

PIC4B02

PIC6B02 PIC7B02 PIC8B02

PIC35B01

PIC36B02 PIC38B02 PIC46B02

PIC48B02PIC71B01

PIIC1B05

PIIC2B03

PIIC2B09

PIIC2B011

PIIC2B012

PIIC2B016

PIIC2B024

PIIC2B028

PIIC2B033

PIIC3B011

PIIC7B03

PIIC7B09

PIIC7B011

PIIC7B012

PIIC7B016

PIIC7B024

PIIC7B028

PIIC7B033

PIR6B01 PIR7B01

PIR11B01

PIR13B01

PIR27B01

PIR28B01 PIR33B01

PIR53B01

PIR52B02PODIN2

PIR25B01 PIR26B01

PIR33B02

PIR23B01 PIR24B01

PIR28B02

PIR14B01 PIR21B01

PIR27B02

PIR8B01 PIR10B01

PIR13B02

PIR4B01 PIR5B01

PIR7B02

PIR2B01 PIR3B01

PIR6B02

PIR1B02PODIN1

PIIC7B017

PIIC7B015

PIIC7B014

PIIC7B010PODELAY0LEN2

PIIC7B08 PIR53B02

PIIC7B07

PIIC7B06

PIIC3B019

PIIC3B018

PIIC3B013

PIIC3B012

PIIC3B08

PIR52B01

PIIC3B01PIR1B01

PIIC2B017

PIIC2B015

PIIC2B014

PIIC2B010PODELAY0LEN1

PIIC2B08 PIR11B02

PIIC2B07

PIIC2B06

PIIC1B07 POOUT1

PIIC1B06 POOUT2

PIC6B01 PIC7B01 PIC8B01

PIC35B02

PIC36B01 PIC38B01 PIC46B01

PIC48B01PIC71B02

PIIC1B08

PIIC2B013

PIIC2B018

PIIC2B019

PIIC2B022

PIIC3B010

PIIC3B020

PIIC7B013

PIIC7B018

PIIC7B019

PIIC7B022

PIIC1B02

PIIC2B020

PIR4B02

NLQ10N

PIIC1B01

PIIC2B021

PIR5B02

NLQ10P

PIIC1B03

PIIC7B020

PIR25B02

NLQ20N

PIIC1B04

PIIC7B021

PIR26B02

NLQ20P

PIIC1B08

PIIC2B023

PIIC7B02

NLDELAY0D0

NLDELAY0D090000PODELAY0D090000

PIIC2B025

PIIC7B01

NLDELAY0D1

NLDELAY0D090000PODELAY0D090000

PIIC2B026

PIIC7B032

NLDELAY0D2

NLDELAY0D090000PODELAY0D090000

PIIC2B027

PIIC7B031

NLDELAY0D3

NLDELAY0D090000PODELAY0D090000

PIIC2B029

PIIC7B030

NLDELAY0D4

NLDELAY0D090000PODELAY0D090000

PIIC2B030

PIIC7B029

NLDELAY0D5

NLDELAY0D090000PODELAY0D090000

PIIC2B031

PIIC7B027

NLDELAY0D6

NLDELAY0D090000PODELAY0D090000

PIIC2B032

PIIC7B026

NLDELAY0D7

NLDELAY0D090000PODELAY0D090000

PIIC2B01

PIIC7B025

NLDELAY0D8

NLDELAY0D090000PODELAY0D090000

PIIC2B02

PIIC7B023

NLDELAY0D9

NLDELAY0D090000PODELAY0D090000

POCLK1B0N
POCLK1B0P

POCLK2B0N
POCLK2B0P

PODELAY0D0BPODELAY0D1BPODELAY0D2BPODELAY0D3BPODELAY0D4BPODELAY0D5BPODELAY0D6BPODELAY0D7BPODELAY0D8BPODELAY0D9BPODELAY0D090000B

PODELAY0LEN1B

PODELAY0LEN2B

PODIN1B

PODIN2B

POOUT1B

POOUT2B



1

1

2

2

3

3

4

4

5

5

E E

D D

C C

B B

A A

8
European Organization for Nuclear Research
CH-1211 Geneve 23 - Switzerland

10

Fine Delay FMC

-

2/28/2012 1:57:26 PM
delay_channel.SchDoc

Size

File

Rev
Sheet of

A4

Fine Delay FMC (FMCDel1ns4cha)Project/Equipment

EDA-02267-V4-0

TW, GKDesigner
TW, GKDrawn by
CEGELEC BCCheck.by

13/07/2011
18/01/2012

Programmable delay line
BE-CO

-Last Mod.

Document

Print Date

2/28/2012

DELAY_D0
DELAY_D1
DELAY_D2
DELAY_D3
DELAY_D4
DELAY_D5
DELAY_D6
DELAY_D7
DELAY_D8
DELAY_D9

DELAY_LEN1

GND
GND

GND

GND

GND
GND
GND

C6B
100nF

C7B
100nF

C8B
100nF

GND GND GND

DELAY_D0
DELAY_D1
DELAY_D2
DELAY_D3
DELAY_D4
DELAY_D5
DELAY_D6
DELAY_D7
DELAY_D8
DELAY_D9

DELAY_LEN2

GND
GND

GND

GND

GND
GND
GND

C36B
100nF

C38B
100nF

C46B
100nF

GND GND GND

DELAY_D[9..0]DELAY_D[9..0]

C71B
100nF

GND

P3V3

P3V3

P3V3

P3V3

C48B
100nF

GND

DIN1

DIN2

OUT1

OUT2

Q1_P
Q1_N

Q2_N
Q2_P

D1_P
D1_N

D2_P
D2_N

FF_VBB

C35B
100nF

GND

P3V3

P3V3

P3V3

VBB3

VEE11

VCC10

VCC20

CLK5

D1

19

Q 17

Q 16

18

R
D2

CLK4

S

IC3BA
MC100EP29DTG

CLK7

D8

12

Q 15

Q 14

13

R

SD9

CLK6

VBB3

VEE11

IC3BB
MC100EP29DTG

CLK1_P
CLK1_N

FF_VBB

CLK2_N
CLK2_P

CLK1_P
CLK1_N

CLK2_N
CLK2_P

GND

GND

GND

GND

GND

GND

GND

GND

1%
R

2B 51 1%
R

3B 51 1%
R

4B 51 1%
R

5B 51

1%
R

6B 51 1%
R

7B 51

1%
R

23
B 51 1%

R
24

B 51 1%
R

25
B 51 1%

R
26

B 51

1%
R

28
B 51 1%

R
33

B 51

1%
R

8B 51 1%
R

10
B 51

1%
R

13
B 51

1%
R

14
B 51 1%

R
21

B 51

1%
R

27
B 51

1%

R1B
51

1%

R52B
51

D81

D92

D103

IN4

IN5

VBB 6

VCF 8

GND 9

LEN10 SETMIN11 SETMAX12

VCC 13

CASC 14CASC 15

EN16

NC 17

VCC 18

VCC 19

Q 20Q 21

VCC 22D023

GND 24

D125

D226

D327

GND 28D429

D530

D631

D732

VEF 7

EP 33

IC2B

SY89295UMG

GND

D81

D92

D103

IN4

IN5

VBB 6

VCF 8

GND 9

LEN10 SETMIN11 SETMAX12

VCC 13

CASC 14CASC 15

EN16

NC 17

VCC 18

VCC 19

Q 20Q 21

VCC 22D023

GND 24

D125

D226

D327

GND 28D429

D530

D631

D732

VEF 7

EP 33

IC7B

SY89295UMG

GND

Copyright CERN 2011, 2012.

This documentation describes Open Hardware and is licensed under the 
CERN OHL v. 1 .1 . You may redistribute and modify this documentation 
under the terms of the CERN OHL v.1.1. (http://ohwr.org/CERNOHL). This 
documentation is distributed WITHOUT ANY EXPRESS OR IMPLIED 
WARRANTY, INCLUDING OF MERCHANTABILITY, 
SATISFACTORY QUALITY AND FITNESS FOR A PARTICULAR 
PURPOSE. Please see the CERN OHL v.1.1 for applicable conditions.

GND

P3V3

GND

C4B 10nF
FF_VBB

IC3 power

1%

R11B
2k

1%

R53B
2k

2

1
7

LVPECL

LVTTL

IC1BA

SY100EPT23LZG

3

4
6

LVPECL

LVTTL

IC1BB

SY100EPT23LZG

VCF = VEF Pin (Note 4) ECL Mode
VCF =  No Connect LVCMOS Mode
VCF = 1.5 V +/- 100 mV (or 2k2 resistor to GND) - LVTTL Mode 
(Note 5)

MC100LVEL input current is 
about 100..300uA
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simple resistive network can 
be used

R/S inputs are low 
if unconnected

D inputs are reversed in IC7 to simplify  PCB 
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