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Signal synchronization system concept
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Signal synchronization system concept

B - timer
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Development of Timer module. HILAc timing
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Development of Timer module. LU-20 timing
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Development of Timer module. LU-20 timing
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Typical time delay = 0,1 – 100 ms Typical time impulse width = 0,1 – 100 us



FPGA

MCU

CLK OUT

CLK IN
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FPGA

Timer module 6U

Submodule 1

Submodule 2

RS485
Modbus

• External Clock input 40 MHz
• 40 MHz Clock output 

(Master mode)
• External trigger Start input
• Start output (Master mode)
• 8 output channels
• Inverse output mode
• 32-bit timer for delay
• 32-bit timer for impulse width
• 50Ω SMA, SMB, Lemo, 

BNC , Optical standarts support. 
• Operating by RS-485 Modbus

Development of Timer module 6U
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Timer module 6U layout
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Timer module with submodules
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4-channel  

SMA
submodule

4-channel  

BNC
submodule

4-channel  

LEMO
submodule

4-channel  

OPTO
submodule

4-channel  

SMB
submodule

Pulse 
shaper
submodule

• Derived form impulse
• Up to 50V amplitude
• Up to 5 (SMB) channels
• Photocoupler isolation

Timer’s submodules
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Timer module 6U with submodules layout
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Modbus poll operating 
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Start strobe



Timer module 6U debugging
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Conclusions
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• Developed 8 channel Timer
module with plug-in interface 
submodules

For each of 8 channels:

• 40 MHz input clock
• 100 ns – Min time setting 
• 107,37 s – Max time setting 
• Time step – 25 ns
• Maximum jitter - 25 ns
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• SFP optical interface
• 40 Msps
• Up to 40 MHz clock 

output
• PoE power supply
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Signal synchronization system of the Nuclotron
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Quartus level top design file
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VCC
START INPUT

VCC
CLK INPUT

VCC
SPI_CLK INPUT

VCC
SPI_CS INPUT

VCC
SPI_MOSI INPUT

CHANEL_1OUTPUT

CHANEL_2OUTPUT

CHANEL_3OUTPUT

CHANEL_4OUTPUT

LED_1OUTPUT

LED_2OUTPUT

LED_3OUTPUT

LED_4OUTPUT

CLK

SPI_CLK

MOSI

CS

MISO

DELAY_CHANEL_1[31..0]

WIDTH_CHANEL_1[31..0]

DELAY_CHANEL_2[31..0]

WIDTH_CHANEL_2[31..0]

DELAY_CHANEL_3[31..0]

WIDTH_CHANEL_3[31..0]

DELAY_CHANEL_4[31..0]

WIDTH_CHANEL_4[31..0]

CONTROL[15..0]

SPI

inst1

START

DELAY[31..0]

CLK

WIDTH[31..0]

EN

INV

OUT

Impulse

inst

START

DELAY[31..0]

CLK

WIDTH[31..0]

EN

INV

OUT

Impulse

inst11

START

DELAY[31..0]

CLK

WIDTH[31..0]

EN

INV

OUT

Impulse

inst12

START

DELAY[31..0]

CLK

WIDTH[31..0]

EN

INV

OUT

Impulse

inst13

CLK OUT

1220Hz

CLK_FORMER

inst24

Chanel_output

CLK_1220Hz

PWM

EN

OUT

blinker

inst30

Chanel_output

CLK_1220Hz

PWM

EN

OUT

blinker

inst31

Chanel_output

CLK_1220Hz

PWM

EN

OUT

blinker

inst32

Chanel_output

CLK_1220Hz

PWM

EN

OUT

blinker

inst29

C
O

N
T

R
O

L
[1
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..

0
]

CONTROL[5]

CONTROL[7]

CONTROL[4]

CONTROL[1]

CONTROL[3]

CONTROL[2]

CONTROL[0]

CONTROL[6]



Quartus level top design file
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