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CMS HCALCMS HCALCMS HCAL

DCS Status

S.Sergueev,
FNAL/JINR

CMS HCALCMS HCALCMS HCAL
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HCAL MonitoringHCAL MonitoringHCAL Monitoring

••HV power supply monitoringHV power supply monitoring
••LV +LV + ttºº onon --board monitoringboard monitoring
••LV power supplies monitoringLV power supplies monitoring

••Source calibrationSource calibration
••Laser calibrationLaser calibration
••LED calibrationLED calibration
••Parameter downloadingParameter downloading

HV

HV

Laser
LV1

Source
motor
drivers

RBX
parameters

DB

•LV
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DCS structureDCS structureDCS structure

Hardware (MM)

HUB

PC Interface

Custom SW
Server

HCALHCALHCALHCAL SubDCS

Centra lCent ra lCent ra lCent ra l DCS

LVLVLVLV
Private
SCADA

HVHVHVHV
Private
SCADA

SourceSourceSourceSource
Private
SCADA

ECALECALECALECAL SubDCS
Parts DB

Config DB

FieldBus
(RS485,RS422)

Ethernet,
RS422

DIM, OPC

•Point-to-point MU-PC
•Home-made serial hub RS-RS
•Industrial serial hub RS-Ethernet
•Home-made serial hub RS-Ethernet

System
host PC

FW SMI
(SCADA)



4

H

C

A

L

S.Sergueev, Rochester HCAL Meeting, 20.10.2001

Serial communicationsSerial communicationsSerial communications

Standards:
• Old serial communication standards

• frame format,
• data transmission rates,
• ……

• RS232 (point-to-point, duplex)
• Signal +/- 15V

• RS422 (point-to-point, duplex)
• Twisted pair (increasing line length, speed)

• RS485 (multipoint, half-duplex)
• Transmitter disabling
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MM (ELMB)

Low Voltage control systemLow Voltage control system

mains

On/off

I,U

MM (ELMB)

On/off I,U

300V DC?,
400 Hz?

4.5V
Regulators

RBX MM
chipset

DIM,
OPC

SCADA

Hosts, PC, NT

E
th

er
ne

t

t° t°

6.5V

RS422 (CAN)

t°I,U

On/off

C
ou

nt
in

g
ro

om
Endcap disk,
Barrel wheel

On-board (on-chamber)
electronics

3V
5V

DC/DC?
AC/DC?

RS422

HCAL+EMU
private bus,
Or common

solution?

HCAL private bus
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MM and RepeaterMM and RepeaterMM and Repeater

I2C core

Channel
Address
register

ADCMultiplexer

FPGA

Internal RBX
serial bus

Analog.
inputs

N
od

e
ad

dr
es

s
se

le
ct

or

Voltage
regulator

Command Response Line clockLine Power

optocou pler

Serial link cope

Addr1
Control

Input
registers

Output
registers

D
ig

ita
lo

ut
D

riv
er

s

Local
Power
supply

D
ig

ita
li

n

MM board

Addr2

120

+5V

120

+5V

120

Digital retriggerable
monostable multivibrator

Clock

Enable Trigger

Voltage
regulator +5V

Terminator

Command
line

Response
line

Clock
line

Power
line

Direct control of
Enable from a PC or

extra MU

Individual
lines

Central line

Monitoring Module
Repeater (Router)

Point-to-point connection (RS422) No need any more?
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HW working conditionsHW working conditionsHW working conditions

• InsideInsideInsideInside the detector
• High radiation levels
• High probability of SEE
• 4 Tesla magnetic field

• PeripheryPeripheryPeripheryPeriphery of the detector
• Relatively low radiation levels
• Probability of SEE
• 1 KGs magnetic field => No Ethernet

• RackRackRackRack at the detector periphery
• Relatively low radiation levels
• Probability of SEE
• Low magnetic field (???)

• Count ing roomCount ing roomCount ing roomCount ing room
• Normal conditions
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Industrial serial hubIndustrial serial hubIndustrial serial hub

Comtrol

National Instruments

DeviceMast er
RTS 1 6 - por t
RJ4 5 Rackm ount
9 8 8 0 0 - 7 , ~ 1 6 0 0 $
( No pow er supply)

ENET-485/4,
4 por ts , ~ 1 3 0 0 $ ,
Needs Ethernet hub
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Home-made serial hub IHomeHome --made serial hub Imade serial hub I

ESERV Lite

FPGA

Clock generator Power

O
ut In

P
ow

er
C

lo
ck

O
ut In

P
ow

er
C

lo
ck

18
channels

Standard Ethernet
switch or hub

Hosts (HV, LV,…)

Mains

Serial hub (RS/Ethernet)

Serial link
up to 38400

baud

6

RS422

Ethernet

ESERV Lite, 50-100$,
www.violasystems.com
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Home-made serial hub IIHomeHome --made serial hub IImade serial hub II

FPGA

Clock generator

Power
O

ut In

P
ow

er
C

lo
ck

O
ut In

P
ow

er
C

lo
ck18

channels

Host (HV, LV,…)

RS/RS hub

RS422, 200m

RS422

Opto-
insulator
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HW interfacingHW interfacingHW interfacing

Possible solutions

70 (50+10+10)

190 (50+100+40)
100 (50+10+40)

270 (50+100+120)
180 (50+10+120)

250 (50+100+100)

Price, $
(MM+cable+port

cost)

20

200
(20)

200
(20)

200

Cable
length

Counting
room,

(rack?)
Maintenance

RS422 /
Ethernet

Home-
made

serial hub I

Periphery,
rack

MaintenanceRS422 /
RS422

Home-
made serial

hub II

Counting
room,

(rack?)

RS422 /
Ethernet

Industrial
serial hub

Counting
room

RS422 /
RS485

PC RS
interface
point-to-

point

LocationProblemsStandardType
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PVSS II

Custom
SW

API,
driver

Custom
SW

Simulator

Debugging
SW

Full responsibility of
the developer

S
er

ve
r

System
related

SW

Partial
responsibility

of CSW
developer

Responsibility
of IT/CO,

CERN

Custom
HW

C
lie

nt

C
lie

nt

Custom
HW

Simulator

SW for HV, area of workSW for HV, area of work

HV control system software architecture
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HV system structureHV system structureHV system structure

HV power supply software present status

P
ol

lin
g

C
on

fig
.

setup setup
A

lia
se

s
setup

C
om

m
un

ic
at

io
n

Custom software

D
IM

cl
ie

nt

S
C

L
sc

rip
t

configuration
file (.scl)

C
on

fig
.

SCL

setup

P
ro

ce
s-

si
ng

Standard
panels

HCAL
panels

Framework

SCADA

RS485

ready

almost ready or transparent

template exists

absent

DIM server

DPTs

Area of
work



14

H

C

A

L

S.Sergueev, Rochester HCAL Meeting, 20.10.2001

HV hardware simulatorHV hardware simulatorHV hardware simulator
Work in progress …
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Radioactive source calibrationRadioactive source calibrationRadioactive source calibration

Local
DAQ
(VME)

Motor
driver

RS485Air

Source
host

Optic fiber

FE

DAQ PCCalibration
DB

C
us

to
m

S
W TTL

Source

C
al

ib
ra

tio
n

S
W

+S
C

A
D

A

DIM?

LVDS?

Central
DCS

DIM or
SCADA

Windows

Linux
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Laser calibrationLaser calibrationLaser calibration

Local
DAQ
(VME)

Optic fibers

FE

DAQ PCCalibration
DB

C
al

ib
ra

tio
n

S
W

+S
C

A
D

A

Central
DCS

SCADA

Linux

SCADA

LHC clock

UV laser

TTC_Vi

To HCAL
wedgesLaser

host

C
us

to
m

S
W

Splitters,
filters

?
DIM ?
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LED calibrationLED calibrationLED calibration

Local
DAQ
(VME)

RS485

LV
host

Optic fiber

FE

DAQ PCCalibration
DB

C
us

to
m

S
W

C
al

ib
ra

tio
n

S
W

+S
C

A
D

A

DIM?

Central
DCS

DIM or
SCADA

Windows

Linux

HPD

LED
driver

HCAL RBX

M
U

T
T

C
_R

x

LHC clock
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For beam-test 2002For beamFor beam --test 2002test 2002
Goals:
• Test HV power supply SW in real conditions
• Develop HCAL panels
• Get real practice with RS485

HV
power
supply

R
S

42
2/

R
S

23
2

R
S

48
5/

R
S

23
2

DAQ

Wedge

R
B

X

RS485 (2 pairs )
or RS232

RS485 (1 pair)

Turntable

HV part

Table
part

ready

almost ready
or transparent

template exists

absent

Windows PC

Disk
file

C
om

1
C

om
2

To be
ordered


