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REV. DESCRIPTION
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FPERR FPERR
LOWER SHORT FPERR
1/2" HELIAX RGSS DELAYED VCO S0 ORMVIBUEE L Updated Block Diagram to include corrections and new | C.Drennan [ 9/26/2013
ON CEILING ONFLOOR s BOOSTER BEAM RF S HRM Readback Channels in Crate $90
_ * * * A 3-4-8 5-7-2 B DELAYED VCO INPUY. : [P HRM READBACK
dBm - 1 O*LOG1 0((mVpp* 9.0(11 0.3535) ~2/0.05) DELAYED VCO 5 a2’} 5 BANDPASY] Zoﬂ—l T OUTPUTI— | o | $90/5LOT 20/ CH11 M Added 0.4 ms pulse generator block to the Beam Gate | C.Drennan | 2/20/2014
dBm =10*LOG10((mVpp*) ~ 2 * 2.5¢-6) FILTER ZFI—IDC—ZO R BOOSTER BEAM RF SUTPUT 'D' B:EPERR Generator. Swapped "A" and "B" designations at ENI's.
- P
ACCELERATOR PHASE-LOCK CONTROLLER OUTPUT |——{————— MADC#13 N Rear Test Stand was removed and new Accel PD and C.Drennan | 10/10/2014
(ACCEL PD-ver. 3) DO1: MIPL GATE = 4-6-8 MIPL modules installed in rack BLLRF-5
_ ) - DO2: BRF DETECTED |55
43 dbm does not generate Pickup Attn.=25.55 dB 800 mVpp FULL PHASE o DO3 : BRF DETECTED " fr—E>— Dual Phase Detector (ACCELPD ver. 2) P Many old modules were remove whose function was C.Drennan | 8/13/2015
a beam gate. (1 Turn = 240mV) ENI 3W 5-8-12 OUT/IN= 1.0 (+2.044Bm) A EAST — RE8n DO4 : HOLD TRIGGERED jr—t— : taken by the phasedet2 modules. The newer
BLLRFS +37db AM DETECTOR o ol oo = PLASE SAMPLE PHASE 1:108 | > PRk 5.C.5 i e (A0 phasedet3 modules were cabled in for testing.
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: Time G - 5-C-
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awe o < ourgl N o 4-8-14 B £l T1: BEAM GATE
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LOCATION BLLRF-5 P £ & PP-BLLRF-5-03
ACCELERATION GATE MODULE MIPHASE-LOCK CONTROLLER: 559 : waipL agwvieD e
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BNCTEE[ £ DO3 - RUN_MIPL . 55 I puisE N |p HOLD_RPOS_1
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$92/5LOT 6 $92/sLOT7 A ouis cha (HOLD_FOR_MIiPL)
B:VAPLON (CH 0) 2-A1  RACK2TOP RACK 5 TOP ACCEL PHLK GATE s oo Fe [N e N - . LOCATION BLLRF 5 Dual Phase Detector (MIPL ver. 2)
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RACK 2 TOP ACCEL PHIK P ennsie S e PLERR DOL: MIPLARMED. . [rp—E—
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MODULE o 5-r5|5-8 5-A-6 BNC TEE 5-A-3 5—r7|—1 4-2-1 8P 4-2-2 5-6-8
— ! RPOS -2- -6- 5-C-2 5-C-3
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MIPL PD MIPL PD 2
e e RACK 4 TOP PHASE SHIFT 50 OHM BUFF To controller
l o HOLD CONTROLLER INPUT - OUTPUT SUM BOX Output
FROM FOUR WAY SPLITER 5-A-7 g 0331.00-ED-63397 OUTPUT
2-33 -6- ! P45
BPM OFF SET(28.3 MHZ ABOVE RF) CAMAC €473 & 1-A-11 2-A-6 3 4-6-4 COF oureur | 4 IZIS 3| HRM READBACK . .
g $91 /SLOT 2 / CHO U $90/SLOT 20 / CH12 B:PSDR ACCELERATION PHASE FEEDBACK TO BDFSM A/D INPUT
BROF : HRM READBACK ST
$90/ SLOT 20 / CH7 B:ROF 2.3 465 P 910 0HM]| 180 OHM 4-4-1 541 5C6 5-C-7
CAMAC C473 B AT it ™ o W U U
{} {1 RGAIN o 4-6-2 RACK7TOP 5 ACCELPD  ACCELPD2
MIRF REF. OSC $91/SLOT 2/ CH1|¢p HRM READBACK (OPENING) RPERR BP 0 {} O d SUM BOX| Feedback Controller
VIA MI-10 Ak TOp RPOS B:RAG $90 / SLOT 20 / CH8 B:RAG RPERR PHASE ERROR ToBDFSM  Output
+5.6 dbm ) 50 OHM BUFF RACK 4 TOP RACK 6 TOP 50 OHM BUFF TO VXI DIGITAL
_B- 4-F- 6-2-13 CC. RACK 6 TOP 4-1-1 4-A-1 ——
4816 i _ 3 o o RPOS ACRPOS CTRL 6-CC-10 N ; . ],?\K/XZ et outeT| FREQUENCY SOURCE
TOROID z OUTPUT |—— = HRM READBACK AC CABLE LABELED: 449 w OUTPUT |— PDERR
" OUTRUT ‘:51—'_ $90 /SLOT 20/ CHO B:RPOS | | comre 377 Lo BACRPOR |- gpos BSTR LLRF VCO TO TG-9 f———F——) oUTPUT | F2| HRM READBACK 50 OHM BUFF
MERRIMAC FP $93 /SLOT 2 DAMPER PHASED MATCHED FP $90 / SLOT 20 / CH10 B:RPERR| w
PD-40-55 4'g'1 RAC,KJ ToP 7-2-1 SCOPE B:ACRPOF B:ACRPON 4-2-5 e QUTPUT |— E[}—B INPUT - OUTPUT fo—
A-WAY SPLITTER OUTPUT @ U N TV CHAN 27 B:ACRPON —— BDOT D4 Da 'J_l% lis (RPOS+ROFF+AUX1) X3 ! OUTPUT =
BLLRF-3 3-6-3 o— 1 BDOT oUTRUT HRM READBACK
TOP ENI CAMAC €377 RACK 1 TOP RACK4TOP ™™ PP $90 / SLOT 20 / CH13 B:FRQERR|
MAIN INJECTOR RF 47-9 4-C4 $91/SLOT1 o =N CRANSITION BUFFER CIRCUIT
5 0 o—&=| RFIN B-TTPS(xx), B:TTPSOF SEXTCORL 4-D4 OUTPUT | ———————s= PHASE ERR (MON)
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Col 1, Row 2 BOOSTER DIVIDE BY 84 CIRCUIT «|INVERT - e
(Col, Row2] 0331.00-EC-180680 CIRCuT INPUT B A20UTPUT| __TOIN-A GI6RR2-1 4%
4-C-1 RC " -D-
+37db SEXTCOR1 4-D-9
: A3 OUTPUT o
RF TTL OUT f————] CIRCUIT AINAEB S e AUX1 ¢ | NON-INVERT v
3-5-4  4-4-4 4-C7 [ I INPUT A A4 OUTPUT
DELAYED VCO RFIN RETTLOUT f——o———&= D- N 4-D-5
TS-A-10 TERM | N AL 4.D-8 B1OUTPUT |- SEXTCOR2
& BOOSTER DIVIDE BY 84 P P TOIN-B G16-RR2-1 4-D-7
B2 OUTPUT —
4-E-6 TS-A-6 0331.00-EC-180680 ,
& B3 OUTPUT |
B4 OUTPUT
3-5-12 E- A .
DELAYED VCO 0 At 54 .
RPENG From Beam Gate:| 4-B-14 | I
RACK 4 TOP -A- E- A- Generator (above = BLLRF-3
K4 4A12  4E17  TSALT | ( ) LOWER EMI L & RCCWEST
BOOSTER MARKER (BDOT) ~
TTL Pulse 50 OHM BUFF BPM LOCAL OSC. RF (28.8 MHZ OFFSET) RACK3 TOP | o RCCEAST
(DIGITAL) BOOSTER MARKER S
From 4-3-1 4-C-10 |
BDOT L & DINPUT  DI-AOUTES A N M o oo . i
D1-BOUT °_E|E | 555 — o & 10 "RPOS" BPM
Comparator 8P 4-C-10 RACK4TOP  RACK5TOP 5.E-10 4-c-11LHz PHASE ERROR TO VXI DIGITAL FREQUENCY SOURCE RF MODULE
D1-C OUT S 5 > -
Near GMPS P 4-E-10 ~ ~
D1-D OUT 3
e BLLRF3 3-5-5 3-56
D1-MON OUT— RG58IN | prpav ONE 1/2" HELIAX PHASE SHIFTER
BLLRF-3 ON CEILING 0331.00-EE-62812 GROUP "A" ENI 107 e rece
-
BOOSTER DIGITAL FREQUENCY SOURCE MODULE (BDFSM) 32 DELAYED VCO OUTPUTS(50 OHMS) PHASE pas 5610 ON"A" 5-7-5
. R 45 5.6 ENIF.P. 2l—{}—& BRF#19
4-B-2 423 DDS LO RF FROM VXI DELAYED VCO SHIFTED REIN out—] I E - = 537
483 DDS0 BPM LOCAL OSC. i) BLLRF-3 RF 3 I BRF#17
Lo~ & PHASE ERROR IN (ADC1) 2ND FROM TOP DELAYED VCO PARAPHASE 5.7
FAN OUT PSDRV LONGITUDINAL
I 4-B-1 4-22 RFIN BOX CONTROL 0 MTN RANGE SONTROL DAMPER BLOCK DIA +37db = RCcw
DSuB DDS1 LLRF OUTPUT 0 ET S G ENI = REE OO-ED-6£829 DWG# 282391
4-7-6 Upper NIM Crate
CAMAC C177 RACK 4 TOP " 4-8-13 RACK4TOP  RACK2TOP gucre RACK1TOP | HRM READBACK 5 . _
$92 /SLOT 15 ~ 4-B-4 DDS CURVE TRIGGER (IRQ1) BIAS CURVE OUT(DAC1 OUT) o o — ra) 490/ SLOT 20/ ENI 3W FAQIO?(UT 1 1 208 RFIN
B-DDSCTG 4 Sets up new frequency sweep. CH29 B:VXBIAS +37db 5-3-6
: 2-A-5 : o onrgr  GROUPBYENI 1——{}—& RCCE
-7- -7- 5-7-1 —
5-7-6 BNCTEE 5-7-6 BDOT TRIGGER (IRQ2) o 1/4" HELIAX 32 VCO OUTPUTS(50 OHMS) B ENI F.P. BLLRF-5 N [—e BRF#20
o == 0 Starts the frequency update timer. 3 (BLUE,BLUE) ouT - P 5-2-6
RACKATOP a1 392 BIAS CURVE OUT RACK 4 TOP TRANSITION da T T BRRmS
4'D5’4 4-B5 ACCEL. PHASE LOCK GATE (FLGO) DELAYED VCO RACESTOP Fa 4"3_4’10%_ CAMACC377 | 2-45  GaTE 442 M 7db 4 —D—>5_1_6 RCCW
Required to enable phase lock feedback. nce RACK 4 TOP RACK 5 TOP ~ =4 R $92/SLOT 14 —D—D—Ek *
-C- 5-A-4 : =
DDS FREQ. TRIGGER (DAC2 OUT o VXPLTRG fa RACK 3 TOP RACK 4 TOP 4-A-8 B:TTRX(xx)
RACK 4 TOP 486 BEAM PRESENT GATE (FLG2) Q ( ) e A o DELAYED VCO S S o B:TTRXOF
4-3-4  4-7-7 BLLRE-2 N Required to enable phase lock feedback. :
OUTPUT CURVE
BIAS GATE OUT 4-B-7 4-B-10 4-4-3 HRM READBACK
4-D-16 MODULE BIAS CURVE GATE FREQ. CURVE MON,(DACO OUT) q $90 / SLOT 20 / PARAPHASE CURVE
— CONTROLLER i CH30 B:VXFREQ CAMAC €377 RACK2TOP ~ RACK4TOP 4.1 MODULE
EC-63181 i $92/SLOT 16 — = & TRIG IN 2 po RACK4TOP
CAMAC C377 5.5.7 DDS1 RF1: SPARE LLRF SIGNAL ; 3-6-2 3-B-9
a DDS1 RF2: LLRF SIGNAL BIAS 19 B:VXTPPP CURVE OUT 0 o CONTROL
$92 /SLOT 8 / CH4 ——] (SEE SHEET 3 OF 3) - : 120 sncree RACK4TOP | HRM READBACK Lt \>
B:FSLKOF 5 | DDSORF1: SPARE BPMLO —F o $90/5LOT 20/ CAMAC C377 RACK2TOP  RACK 4 TOP
B DDSO RF2: BPM LO CH31 B:VXBIA2 5 -~ ~ 4-C-7 | BRENABLE Tem oART o
3 | Abco: Not Used g?BR/O SNLOT 16 O S & o, o, DESCRIPTION OR SIZE RS
S | ADC1: PHASE ERROR INTO VXI 487 : PARAPHASE
Z | ADC2: Not Used [ BlAS2 AUX ENABLE CONTROL PARTS LIST
G | DACO: FREQUENCY CURVE MONITOR OUT (B:VXFREQ) STA 19 EXT ENABLE (PHASE SHIFTER)
“ 1 DAC1: BIAS CURVE OUT (B:VXBIAS) Lower NIV UNLESS OTHERWISE SPECIFIED ORIGINATOR
DAC2: DDS MI PHASE LOCK FREQUENCY TRIGGER V X1 CRATE BLLRF-4 i EXT CURVE IN Crate FRACTIONS | DECIMALS | ANGLES | DRAWN
— : e — tspare) T T 7
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O<ZE FLG2 LED: BEAM PRESENT SIGNAL RECEIVED INDICATOR w L S 8 B:PARAT  PARAPHASE CURVE 1. BREAKALL SHARP EDGES APPROVED
=& | FLG1 LED: BIAS CURVE ENABLE INDICATOR =) O g LR : 1/64" MAX.
IS . a) o S N S & B:PAUXT  AUXILARY CURVE 2. DO NOT SCALE DRAWING. USED ON
BEAM ENERGY CHGO — | CHARGE IN &a | FHGO: ACCEL. PHASE LOCK ENABLE INDICATOR o) 3 T3 (B2 B:PARANM NUMBER OF PARAPHASE CURVE VALUES 3. DIMEENSIONING IN ACCORD
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:B: o > 4 d B:PC20FF ~ POST-TRANSITION OFFSET
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$92/|/ASCL(C)?7175 o O 12 RE N 4p11 | HRMREADBACK IRQO LED: Not Used o S B |23 | B:PBROFF  BEAM ROTATION OFFSET A g™ MATERIAL
B aELTRG i T TERMm BELOST $90/SLOT 20/ i w o 39 = @ | B:PC2CNT  1.2us COUNTS BEFORE APPLYING
: i CH46 B:BELOST o« g o PR 83 o 5 POST- TRANSITION OFFSET AutoCAD LT 2008
4. wi | B:VFRQT ~ FREQUENCY CURVE 2 83 3 w .
= L B VRAT - BIAS CURVE s W 02 o0 S o =| B:PBRCNT  1.2us COUNTS BEFORE APPLYING
2 ipo HRM READBACK = 2 & <: |g:2 L < BEAM ROTATION OFFSET ﬁ FERMI NATIONAL ACCELERATOR LABORATORY
5 | B:BELOST BEAM ENERGY LOST BPLLHA $90/SLOT 20/ BV INJECTION EREQUERCY. w 3 g8 |88 @ S| B:PAUXNM NUMBER OF AUXILARY CURVE VALUES UN
O | B:gPL1HA BEAM POWER LOSS 1 HOUR AVG. CHA5 B-BPLIHA < | B:VCDLY  DELAY START OF CURVE RELATIVE TO DDSCTG = 55 o5 w =1 BPAUXCT - 1.2us COUNTS BEFO G ITED STATES DEPARTMENT OF ENERGY
L — = g S & L 5 EFORE APPLYIN
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5 s HIRM READBACK & | B:VFIBR  TRANSITION TIME BETWEEN THE INJECTION S a 8 3 s e S A e
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CHA4 B-BPLEMA B:VAPLGN ACCEL. PHASE LOCK GAIN TIMES TWO i i i
B:VXFREQ FREQUENCY CURVE MONITOR ey oo L L R F SYSTE M B LO C K D IAG R M
B:VXBIAS  BIAS CURVE MONITOR
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