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Item No. Part No. D escription or Size Qty. Req.

1 .  B r e a k  all sharp edges 1/64" maximum.
2 .  D o  not scale drawing.
3 .  Dimensioning in accord 
    w i t h  ANSI Y14.5 standards.

M a x .  a l l machined surfaces
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BOOSTER ACCEL.
LLRF SYSTEM BLOCK DIAGRM

1 1W e d n e s d a y ,  J u l y  0 9 ,  2 0 0 3

B.PELLICO

R.MEADOWCROFT

R.MEADOWCROFT

B.PELLICO

07-30-02

07-30-02

07-30-02

07-30-02

BLLRF4

L18
RESISTIVE
WALL BEAM
PICKUP

4-
7-

4

4-
7-

7

5-
7-

3

BLLRF5
BANDPASS
FILTER

BLLRF5

BLLRF5

0331.00-EB-180857

ENI

BLLRRF5
TOP ENI

5-C-11

-3DB -6DB -6DB

OVERLAP
PHASE
DETECTOR

INHIBIT
PHASE
PICKOFF
PULSER

0331.00-ED-180856

EXTAL
FILTER

F

F

PHASE B VCO IN

OUT

3-
6-

4

5-
6-

4

VCO5-4-5

3-4-9

AM DETECTOR

BUFFER
4 CHANNEL

BEAM GATE
GENERATOR

0331.00-ED-180847

BEAM IN

TIMING
GENERATOR

0331.00-ED-180859

DELAYED BEAM SWITCH

REQUEST PULSE IN

DELAYED VCO

BLLRF5

3-6-3

5-4-4

A

PORT COUPLED

BLLRF5

4
-5
-6

PLERR
(MCR)
(MADC)

TO HP6827

10

PULSES

9

NOTCH
IN

12

VERINER

73

ERROR

TRIG.

5 8

T1NC
IN

1 2 4

ANALOG
BEAM

11

SAMPLE RPOSNC NC
S/H

SWITCH
IN

ENI

6

SCITEQ

S/H#2

10

OUT

9

VCOANALOG

12

NC

73

NCVCO

5 8

T2
PHASE

S/H#2

1 2 4

OUT GON

11

TTL NC
ERR

NC
BURST
ENI

6

B:TPLFULL

DISABLE

B

C

FEEDTHROUGH

PATCH
PANNELS

32
COUNTDOWN

0331.00-EC-180846

STABILITY
EMI

PROTECTED
PHASE

DETECTOR

HIGH

A IN

OUT

UPS B

F

5-A-8

IN2 IN1

A OUT B OUT

5
-2
-8

3
-5
-3

DELAYED
VCO

5-A-9

BEAM
SWITCH

0331.00-EC-180852

MANUAL
PHASE

SHIFTER

SYNTHESIZER
SWITCH

0331.00-EC-180841

SCITEQ

RF OUT
5-B-10

B:FSLKON

B:FSLKOF

T1

T2

BANDPASS
FILTER

B

A

5-7-2

3-4-8

DELAYED VCO

RG58
ON FLOOR

LOWER SHORT
1/2" HELIAX
ON CEILING

FAST
PHASE

DETECTOR

0331.00-ED-180843F

GATE
 IN

GATE
 IN

4-6-6

TOP ENI

5-C-5FULL
PHASE

SAMPLE
PHASE

4-5-5
FPERR
(MCR)
(MADC)

FULL/PART
TURNS
PHASE

DETECTOR
MODE

0331.00-ED-180845

CONTROL

4-
5-

10

DIVIDE BY

VCO
OUT

BEAM SYNC

84

3-
4-

1

TTL PULSE

BEAM IN

GATE GENERATOR
CA BOOSTER
CIRCUIT

0331.00-ED-180842

GAP DETECTOR/

TTL OUT

TTL IN

MODE

GA
TE

 
OU
T

GA
TE

 
OU
T

5-B-9

5-A-7 5-A-6

BPM RF MODULE

L18
BPM

HOLD #2
FAST SAMPLE &

0331.00-ED-180853

RPOS
S/H

DISABLE

TTL
OUT

5-B-1

SAMPLE
PULSES

5-C-1

RPOS AUX2
INV

PHASE
SHIFT

CONTROLLER

0331.00-ED-63397

68
0P
F

33
PF

5-A-11

PARABOLA
ZERO BOX

0331.00-EC-180858

PROGRAM
GENERATOR

0331.00-ED-180850

5-B-6 5-B-3

5-C-3

3-4-1

4-4-1

ANALOG
OUT

ANALOG
IN

ERR

RPOS S/H
DISABLE

TO
SFOSOLDER

CONN

DSP PARA
MON

DSP IN

TO LF PHASE DET.

TO VCO
ERROR

-6db-20db -20db-20db

4-2-25-6-8

5-C-6

4-2-5

4-6-42-3-3

BDOT

ROFF

RPENG

2-3-1 4-6-5
RGAIN

RPENG

4-6-3

4-6-2

4-4-2

TTRX(XX)   ON

2-4-5

4-5-3
PSDRV

(MADC)
4-5-2 RPERR

(MCR)
(MADC)

(MCR)
PSDRV

RPERR

TRANSITION
GATEPSDRV

BOOSTER ACCELERATOR
LLRF SYSTEM

BLOCK DIAGRAM

PPHASE

B:TPPP
B:PPOFN

JUMP CONTROL
PARAPHASE
CONTROL

0332.00-ED-62829

A
OUT

B
OUT

-6db

PHASE
SHIFTED

RF

CONTROL

RF
IN

-3db-10db

4-4-5

5-6-10

4-4-6

5-5-10

LONGITUDINAL DAMPER

PHASE
SHIFTER

DELAYED
VCO

VCO

TROMBONE
DELAY

BLLRF3

1/2" HELIAX

1/2" HELIAX ON CEILINGRG 58 IN BLLRF3

RF
IN

3-5-6

3-5-5

3W
ENI

BLLRF-3
2ND FROM TOP

-3db-6db

4-
7-

6

3-
4-

6

VCO-RF OUT
0332.00-EE-63125PHASE ERR

PROGRAM

F

IN

510510510

51

4-
6-

10

2-
3-

2

FREQUENCY
CURVE

OUTPUT
MODULE

OFFSET
B:FRQOFF

VERSION-K 07-02-03

030

R

(MCR)

L

CPU

PREER

LOADED VIA.

2-3-1

B :TTRX13 THRU 17

GP_DSP CARD

CONTROLER
PHASE SHIFT

ACNET PGM)

SOURCE

4-8-4

2-3-3

(MADC)

VXI CRATE

ROFF

MVXI

PSDRV

DATE

O
(FREQ.CURVE

BOOSTER
RF DIAGAM

BDFSM

DIGITAL
FREQUENCY

4-6-5

(MCR)

BDOT

6/30/98

PARA PHASE

(MADC)

T
MODULE

R
GAIN

1) GREEN FEATURES
ARE NOT OPERATIONAL

NOTE:

2) BLUE FEATURES
ARE ACNET LOAD
PARAMETERS

ACNET LOAD PERAMETERS
B:VFRQT(FREQUENCY CURVE)
B:VBIAT(BIAS CURVE)
B:VFINJ(INJECTION FREQUENCY)
B:VCDLY(DELAY START OF CURVE
PLAYOUG RELATIVE TO DDSCTG)
B:VFRSTP(FREQ REVERSE
SWEEP SPEED)
B:VFIBR(TIME FOR DIFFERENCE
BETWEEN INJ FREQ AND FREQ
CURVE TO LINERLY DEMINISH 
TO ZERO)
B:VAPLGN(ACCELERATE PHASE
LOCK GAIN TIMES TWO

B:DDSCTG(177 CARD)

BEAM GATE

PARAPHASE CURVE
AND PPOFF FROM
071 CARD

B:TFBON

TO BDFSM A/D INPUT

3) RED FEATURES
ARE CONNECTED
BUT NOT IN USE

TO MCR

BPM OFF SET(28.3 MHZ ABOVE RF)

N
O
C

B:FSLGON
B:FSLGOF GATE

5-
2-

4

B:BMIPLT

92-N8-0

92-N8-1
BEAM GATE OUT
FP TO VXI

POWER
SPLITERS
A B

C

RPENG

DIRECT TIMED OUT

TIMMING
4-2-12

4-2-11
RESET

4-2-9
B:BPL1HA

4-2-8
B:BPL5MA

CHARGE IN

ERROR TO VXI

4-
2-
3

ACCEL PHASE  LOCK

4-2-6

4-2-5

BEAM GATE GENERATOR

5-2-14

B:VAPLON
B:VAPLOF
92-N4-7

4-2-4

AMP
ENI

BPM OFFSET

LOWER EMI AMP(BLLRF-3)

FOUR
WAY

SPLITER

RCC WEST

RCC EAST

-3db

3-
5-

3

TO BPM RF MODULE

(CP-01)

FROM FOUR WAY SPLITER

(CP-01)

(CP-02)

(CP-02)

B:VXFREQ

EE-37626

28.3MHZ
BOOSTER

FREQUENCY
OFFSET
OSILATOR

EC-180686

VCO RF
FROM

DISTRIBUTION

-3db-6dbRF OUT

4-1-1

TTRXOF   OFF

$92 SLOT 7 GATE 1

180 OHM910 OHM

NC NC NCNC

-10db
SPLITTER

ON"B"

ENI

RCCW
5-1-7

1

BLLRF5

3

SUPER
DAMPER

-6dbHJ-50RCCE

3W

10db PAD
BLLRF5

"B" ENI

3

5-3-6

SPLITTER

2
BRF#18

ENI F.P.

5-A-1410db PAD

ENI

BLLRF5

5-2-6

-10db
HJ-50

2

RCCW

5-A-15

ON"A"
1

-6db

-2db

5-1-6

RCCE
-6db-2db

5-3-7

3W

ENI F.P.

4BRF#17
-6db

5-2-7

4

"A" ENI

5-3-8

SUM BOX

TRANS TRIG PPOFF2

BUNCH ROTATION

5-B-7

5-7-A

3

S/H#1 OVER MODE

VIEW

7

2005

11

2007

DET.

FDSPKL
FREQ

2 15

2006 IN

1 6 10

CABLE

PHASE

CABLE S/H#1 B: "A"

14

A

5 9

CABLE
RPOS LAP

DSP "B"

13

OUT

4 8

OUT
UPS

CONT. VIEW

12

L18
MON

TERM

TERM

HOLD #1
OUT

F 0331.00-ED-180851

GATE

FAST SAMPLE &

ANALOGOUT
F

IN

IN
5-B-9

4-2-15-7-1

5-B-11

-43 dbm RF @ 4-2-4
13.6 mv DC out

5-C-8

150 ns DELAY

BLLRRF5

ENI

BOTTOM ENI

QBIT
QBH +19
224

1 db comp. pt. @ +17dbm

-43dbm does not generate a beam gate
240mv = 1 turn

B:BMIPLT

240mV= 1 TURN

TTL HIGH RP. F.B. ON

(RPOS+ROFF+AUX1) X3

AC
RPOS

DAMPER

B:ACRPON

B:ACRPOF

RPOS 6-2-13
6-2-10 ACRPOS CTROL

P
_

EC180855

INPUT VIEW
FP

OUTPUTS
RP

5-C-9

SCITEQ

5-
4-

4

ENI
3W

3-
4-

4

TOP ENI

TERM

+5.6 dbm

MRRF REF. OSC

3-2-3

5-
2-

1

BLLRF-33-3-1TOROID

TO MADC

TERM

3-3-2

PHASE DET.

4-
2-

1

50 OHM
BUFF

E-4

E-3

BUFF
50 OHM

BP

FP

RG-58 ON FLOOR

680pf

32pf

TO HP 6827

FROM FAST
S&H #2

1K OHM

PORT COUPLED

PORT COUPLED

OUT
3KHZ

BPM RF
(28.8 MHZ OFFSET)

FROM VCO

B:BRLVL
B:BRON

VIA MI-10

VIA F0
SPARE MRRF REF. OSC

+5.6 dbm

FP

BUFF
50 OHM

E-3

RPOS4-5-14-2-16

(MADC)
(MCR)

E-3

BUFF
50 OHM

FP

E-3

BUFF
50 OHM

FP

E-3

BUFF
50 OHM

FP

GATE SYNC MOD
ARM

TRIGDDS FREG. TRIG.

DDS FREG. TRIG.

VCO PHASE ERROR(MCR)
LINE
DRIVE

PDERR(MADC)

5-B-8
ENI 3W
+37db

1K

ENI 3W
+37db

INPUT B-BP

INPUT A-BP

PLERR

(MON)
3-

5-
2

5-
2-

9

ENI 3W
+37db

MI Q-LOCK PHASE FEEDBACK

ACCELERATION PHASE FEEDBACK

0331.00-EE-62812

4) PINK FEATURES
ARE NOT IN USE
AND MAY NOT BE INSTALLED

B:VXBIAS(FREQ CURVE MONITOR)

DDS1 RF1 SPARE LLRF LO
DDS1 RF2  LLRF LO

DDSO RF2 BPM LO
DDS0 RF1 SPARE LLRF LO

AOC0 NOT USED
AOC1 PHASE ERROR INTO VXI
AOC2 NOT USED
OAC0 FREQ CURVE MONITOR OUT B:VXBIAS
DAC1 BIAS CURVE OUT B:VXBIAS

FLG3 LED DDS RESET INDICATOR
FLG2 LED BEAM PRESET SIGNAL RECEIVED INDICATOR
FLG1 LED BIAS CURVE ENABLE INDICATOR

IRQ2 LED  NOT USED
FLG0 ACCEL. PHASE LOCK ENABLE INDICATOR

DAC2 NOT USED

IRQ1 LED  B:DDSSCTG CURVE TRIGGER RECEIVED INDICATOR
IRQ0 LED  NOT USED

FROM DDS LO RF

E

ACC.

MODULE
COGGINGENERGY

MODULE

BEAM
DSP

E
R

GP_DSP CARDGP_DSP CARD GP_DSP CARD GP_DSP CARD GP_DSP CARD
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&
TRANSFER

PHASE LOCK

(IP'S)

&

CONTROLER

DAMPING AT FHASE LOCK

B:PPOFN

RPOS

B:TPPP
PPHASE

4
-2-5

B
E
S

M
I
 
RF

B
O
O
S
T
E
R
 
B
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T
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E
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F
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.
 
T
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FAN OUT BOX

FAN OUT BOX

32 VCO OUTPUTS(50 OHMS)

32 DELAYED VCO OUTPUTS(50 OHMS)

-3db-6db

-3db-6db

5-C-2

PHASE ERR
(MON)

E-3

BUFF
50 OHM

FP

LE
D 
SI
GN
AL

SI
GN
AL
 O
UT
PU
TS

IN
DI
CA
TO
RS

8 PIN D

ACC. PHASE LOCO GATE
BEAM GATE
BIAS CURVE GATE
DDS TRIG. B:DDSCTG


