
GPS

HP
59551

Racal

GPS

True
Time

Divider
PS MTG

10 MHz  10-12 110 ns

Timing surveillance

1 KHz  10-7

1.2S   10-7

1 KHz  500ns  1ms

Sync time

Date/Time

Cable clock

Coarse timing events

0.5 Us jitter

To SL fiber

10 MHz

C-Event
0.5Us

Cable Clock
1Khz

Phase Shift
in 10Mhz Ticks

Divider
phase

Phase
shifter

Load/Start

Delay
in 1KHz

Output



Date & Time 
Precision 0.5us
Resolution 1ms

C-Train 1KHz Machine
Cycle time Cable clock

Machine Telegram
32 x 16 Bits

Coarse Timings
in PPM Key events

Per accelerator
to Sequence

Tg8
Central

MTG

Cable clock
Local Clocks (20MHz)
Local starts

Local Timing Pulses (8)
Task Synchronization Interrupts

Hardware Burst Mode
Frequency Divider
C-Train Event Trigger
PPM Trigger

New XILINX

CPS

LPI

PSB

SPS

Tg3
compatible
3 events + 1ms



TSM

10MHz
clock

Start Pulse

Input 
Channels
32 off

VME Access

Memory
4K x 32bit

Same clock as MTG
No relative drift
No normalization
No aliasing

10Mhz x 2

4096 32 Bit values
Can empty on the fly
20Mhz phase locked
32 Channels
50ns Precision
Very precise time stamp
Jitter ~ 2ns

TTSM Precision < 2ns
EPTSM < 0.5ns



PSB B1

CPS LHC Cycle

PSB B2 Next

Next

Decide Present & Next
Telegrams out

Time 

Forewarnings

Once a decision has been taken we are committed.
Response is the maximum forewarning
Decisions are on the basis of BEAMS, not CYCLES
Response time depends on configuration
LBCM Delay

SPS Fill LHC

Post pulses



LHC LCBM

SPS LCBM

Interlocks
Requests
Inhibits

Interlocks
Requests
Inhibits

Timing source
1KHz & 1200Ms

Key SPS
Timings & 
Telegrams

Key LHC
Timings & 
Telegrams

PS Complex
Timing &
Telegrams

SPS Timing

LHC Timing

Delay
Central

MTG

Exists

TBD

SPS 2001

PS Direct
event inject 

&

Interlocks
Requests
Inhibits
PS & SL Beam
Sequences

SL Interface
CBCM



SPS Beam E.g. “LHC Fill”

Level changes occur only
at super-cycle boundaries.

Watch out for phase shifts
between machines on different
levels !!!!

They are not suitable for
managing vetoes.
The parasitic beams may be
different on the PS levels.

ZERO

LHC

NGS

ISOLD

LHC

NGS

SL Levels

PS Levels



Can we use this as a way to implement an inhibit ?
What is a sequence ?
What is replaceable by zero ?
What about “Beam Process” do the telegrams change ?

Field

Time

A

B

AB is a replaceable sequence
A is not.
This determines how beams must be defined.

MTG deals with (BEAMS) and (LEVELS)

C

Zero

Normal Bottom field = Zero

Inhibited normal = SpareSpare

Inhibit



Master Virtual Event
Can be enabled/disabled
Moves in PPM
Any number can be defined

Family of key events related
to Master virtual event. They
are expressed relative +/- to
the virtual master, and have
real event codes sent over 
the cable

(time t0)

(t<0 forewarning) (t>0 post pulse)



PSB SFTPRO

CPS SFTPRO

SPS Fixed Target

PSB SFTPRO

CPS SFTPRO D3

ZERO ZERO ZERO


