Timing System: Trigger for AWG1 (MEBT Choppers) ———

Timing System: Trigger for AWG2 (LEBT Chopper / Booster) ————

1.3GHz RF Clock ———— |

162.5MHz Accelerator Clock ——————)|

Host Computer USB Ifc 1 >

Host Computer USB Ifc 2 ————

120VAC —

BNC / AWG1 Trigger In

BNC / AWG2 Trigger In

SMA / Sample Clock In (0dBm)

SMA / Re-Sync Clock In (0dBm)

AWG1 USB 1/0

AWG2 USB 1/0

IEC 320 Connector

PIP-Il IT
Beam Pattern Generator

Chassis Top Level I/O

AWG1 Out Chan A/ SMA
AWG1 Out Diff'l Chan A / RJ-45
AWG1 Out Monitor Chan A / SMA

AWG1 Chan A Marker Out / BNC
AWG1 Out Chan B/ SMA

AWG1 Out Diff'| Chan B / RJ-45
AWG1 Out Monitor Chan B / SMA

AWG1 Chan B Marker Out / BNC

AWG1 Sync’d Trigger Monitor / BNC

AWG?2 Out Chan A/ SMA
AWG?2 Out Diff'| Chan A / RJ-45
AWG2 Out Monitor Chan A / SMA

AWG?2 Chan A Marker Out / BNC
AWG?2 Out Chan B/ SMA

AWG?2 Out Diff'l Chan B / RJ-45
AWG2 Out Monitor Chan B / SMA

AWG?2 Chan B Marker Out / BNC

AWG2 Sync’d Trigger Monitor / BNC

Clk_1.3GHz_Monitor / SMA

Clk_162.25MHz_Monitor / SMA

————— MEBT Kicker 1 Drive Out

» MEBT Kicker 1 Drive Out Monitor

——————— MEBT Kicker 1 Marker Out

———— MEBT Kicker 2 Drive Out

——————— MEBT Kicker 2 Drive Out Monitor

———————— MEBT Kicker 2 Marker Out

—— AWG1 Sync’d Trig Mon Out

——— LEBT Kicker Drive Out / Spare
—————— LEBT Kicker Differential Drive Out
——— LEBT Kicker Drive Out Monitor

—— MEBT Kicker Marker Out / Spare
—— Booster Drive Out

—— Booster Differential Drive Out
—— Booster Drive Out Monitor

——————— Booster Marker Out

——» AWG2 Sync’d Trig Mon Out

—— RF Clock Monitor

——————— RF Clock Monitor

Notes:

1) These drawings apply to the IT chassis ONLY; the final PIP-Il version may differ.
2) Version 1 changes: added signal monitoring ports and differential outputs
3) Version 2 changes: added low-pass reconstruction filters to AWG outputs

PIP-Il IT
Beam Pattern Generator
Top-Level Signal I/O

——— MEBT Kicker 1 Differential Drive Out

——————— MEBT Kicker 2 Differential Drive Out

Fermi National Accelerator Laboratory
PIP-I1'IT
Beam Pattern Generator

Chassis Diagram
Top Level
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Notes:

Notes:

1) No changes to power system for versions 1 & 2

Fan: NMB Tech Corp
p/n: 2410SB-04W-B40-B00

Chassis Power System Electrical Interconnect

Cb = AVX TAP106M035CCS

D ':l +12VDC Front Panel
» LED
LED (Gm)
1) Wire Types (letter corresponds to note on wires in drawing): E @ +5VDC Front Panel
A: AWG20, stranded, 2 wires, twisted together / colors as indicated B LED (Gm)
B: AWG22, stranded, 2 wires, ORN/BLK, twisted together B
C. AWG22, stranded, 2 wires, RED/BLK twisted together B
D: AWG24, stranded, 2 wires, ORN/BLK twisted together B
E: AWG24, stranded, 2 wires, RED/BLK twisted together
AWG1 ¢ +12V/ 7?A DAl
2) Power Distribution Board (to be designed): TS1
- Contains additional filtering and bypassing
- Interconnection is via screw terminals +12V ] .
= Synchronizer Dn;’f
. . . . + Amplifi
3) Keep AC & DC wiring SEPARATE from signal wiring as much as possible! |__—| GLZ,;/ 1 e
Blk r GND +12V |+ +5V /0.250A
4) LED Indicators (panel mount, integrated dropping resistor): o GND GND |- 4 AWG DA2
' : n T2vin n ; +12V/ 227
a) 12V: VCC inc. p/n 5012H5-12V (Green LED) — o 1]
b) 5V: VCC inc. p/n 5012H5-5V (Green LED) st the A A ;Vzl;/ ]jB
. +12V B
t;ggea?; \ B Power oo |- +5\:/4A A,'ﬁ“ﬁﬁe,
| 4 wires Distribution p
total Board +5v_ |- C
GND |-
GND +5v |4 C
GND GND |-
+5V in +5V C
9 [ +12vDC Ret +5V in GND ]
+5V C
8| +12vDC eem i 2
Traco 7 | +5VDC Ret +5v AWG2 ; +12v/72a DA
TXL 100-0512DI GND \ TS2 A
+5V +
i 6 +5VDC GND +5V /0.250A oV 14A
Switched Mode
Power Suppl S e i Drive
pply . / Twist the two Synchronizer Amplifier
5\ / 12A nc G pairs together
VN 3|  PE m AWG
2 AC N ; +1ov/ A DA4
1 ACL
) AWGI16 ive
I ~—sStranded Amplifier
L Wire / +12V/ 0.050A
) — Keep as
Schurter: Chassis shorF: as
DD12.61111.111: Gnd o
Power Entry Module possible
Type A, 2-pole switch, — '\ *
1-pole fuse +12VDC
Gry RF
A IT\;I)V\:jerI ey L1 ) Amplifier 1 oonr L 2%
odule oy ——
™
AC )| (EC320Pug) [N] Wht ﬁ 0V 35V
i [PE] /
For each RF Amp, solder
the two capacitors across
Fuse = 8A/ Slo-Blo +12V/ 0.10A the power terminals as
— Chassis Internal Cooling Fan RF Fermi National Accelerator Laboratory
Gnd Amplifier 2 Ca = Kemet C317C103M5U5TA7301 PIP-1I IT

Beam Pattern Generator
Chassis Power Interconnect

Version 2

Updated: 07-23-2020 JED




C09

N BNC AWQl Sync’d
Trig Mon

IL=0.4dB in .
AWG1 passband DAl c10 AWGL Diff Out A
F34, = 300 MHz Diff1 OUT
AWG1 Trigger In TS1 LPE |, v U7 | AWG1 Out Mon A
Cco1 Trig In Trig Mon AOUT DAC 1 = \ ] IN coa
>
Trigger O Biive OUT—————{SwA sma] AWGL Out Chan A
Co6 Synchronizer Trig N Crystek Amplifier
Y EXT TRIG IN
ClkIn Out co2 LPFL-0300 co5 AWGI Chan A
MARK OUT 1 » enclenc] "o
DAx22000
AWG
MC: ZFDC-10-5-5+ 0dBm L 04dB i
G = 23dB _ =04dB in - - )
165.5MHz Clock In IL = 1db 2 o6 bassband  DA2 10 AWGL Diff Out 8
-10 -13 +10 +3dBm » EXT_MASTER_CLK Faa = 300 MHz DiTou
dBm dBm dBm +4 dBm S LPE Mon OUT T} AWG1 Out Mon B
T co3
% ‘ % ‘ AOUT DAC 2 = \ > IN
Brive OUT cod AWGL Out Chan B
3dB 6 dB 10dBm e
MC: ZX60-3018G-S+ 6dBm Crystek Amplifier
MC:VAT-3+ Mo pout = +16dB MC: VAT-6+ » USB LPFL-0300 Co5
axFout=ibdim MC: ZFSC-2-5-S+ MARK OUT 2 p[enclenc] AVSE Chan B
AWG1 USB I/0 C06 .
MC: VAT-4+ é 162.25MHz Clock Monitor
C08
USB p{ sMA| sMA
Feedthru 4 dB %
Conn
C09 R AWG2 Sync’'d
Cco7 Trig Mon
IL=0.4dB in .
AWG2 passband DA3 1o AWG?2 Diff Out A
F34 = 300 MHz Diff1 OUT
AWG?2 Trigger In TS2 LPE Man OUT [— > AWG2 Out Mon A
Co03
C01 . Trig Mon AOUT DAC 1 = > IN
-BNC BNC Trig In \
1 Trigger Out Drive OUT co4 AWG2 Out Chan A
Synchronizer Trig co2 Crystek Amplifier
»| Clk In out EXT TRIG IN MARK OUT 1 LPFL-0300 CO05 Sandlanc AWG2 Chan A
MC: ZFDC-10-5-S+ 0dBm ':- Mkr Out
1.3GHz Clock | o It =1db 2 DAX22000
i zClockIn .10 13 AWG
dBm é dBm ‘ +9dBm é +3dBm +2dBm S|
S S | |
leZSS'E:: d'n DA4 AWG?2 Diff Out B
3dB ) 6 dB 1) 0dBm co6 _ — c10
MC: ZFL-500HLN 7 dBm EXT_MASTER_CLK Fas = 300 MHz SiToUT
MC:VAT-3+  Max pout = +16dBm MC: VAT-6+ . LPF | . Men OUT T’ AWG2 Out B Mon
/i MC: ZFSC-2-5-S+ AOUT DAC 2 = IN
AWG2 USB I/0 ouT Cco4
Brive AWG2 Out Chan B
usB Cco7 Crystek Amplifier
Feedthru » USB LPFL-0300 co5
comn MARK OUT 2 ;@- M Q\L\i@()zu(t:han B
1.3GHz Clock
cos é Monitor
SEmET
Notes: MC: VAT-4+ %

1) The letters Cxx identifies the cable on the system cable list sheet

2) Connectors in this diagram:

- SMA-SMA Bulkhead Feedthrough: Amphenol p/n 132170-10
- BNC-BNC Bulkhead feedthrough: Amphenol p/n 112433
- USB bulkhead feedthrough: CHANGE: Harting 09454521901 USB-A to USB-A
- ADDED: RJ-45 bulkhead feedthrough: Harting 0945521560
3) Keep power wiring SEPARATE from all signal wiring as much as possible!
4) Version 1 Changes: Signal monitors added, Differential output RJ-45 connectors added
5) Version 2 Changes: Added Low-Pass filters to AWG outputs, all changes in BLUE.

Chassis Signal Electrical Interconnect Diagram

4dB

Fermi National Accelerator Laboratory
PIP-11IT

Beam Pattern Generator
Chassis Signal Interconnect
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PIP-II IT
BEAM PATTERN GENERATOR
< drawing number>

O

O

Notes:

1) Chassis Type: 3U x 19 inches Rack Mount

2) Drawing is NOT to scale

3) Front panel LEDs are Green

4) Location of name label is approximate / match to existing convention

5) Chassis depth is <tbd> and unrestricted up to maximum rack depth, if required
6) Chassis marking/labeling applied as silkscreen or decal

7) V1 changes: Added monitor ports

Chassis Front Panel

AWG1 Output A AWG1 Output A
Monitor Monitor
1.3GHz CLK 162.5MHz CLK AWG1 AWGL1 Output B AWG?2 AWG2 Output B O O
Monitor Monitor Sync’d Trig Monitor Sync'd Trig Monitor +12VDC +5VDC
-10dBm -10dBm Monitor Monitor
TTL TTL
Y
- 19.00 inches >

Fermi National Accelerator Laboratory
PIP-IIIT
Beam Pattern Generator
Chassis Front Panel

Version 2

Updated: 07-23-2020 JED




PIP-II IT

< drawing number>

BEAM PATTERN GENERATOR

Fan
Cutout
AWG 1 AWG 2
AWG 1
‘ USB I/0
DACAOQut DAC B Out DACAOut DAC B Out :
3y O Diff’l Diff| O O Diff'l Diff’| AC Mains
Sparel  Spare? Sparel  Spare? 162.5MHz 120VAC
O O O O o O O O e
Spare3 Spared Spare3 - Spared O
DAC AOut DAC B Out DAC AOut DAC B Out 10 dBm “
1.3 GHz
O O O] O O O | smeokn ° K=
Trigger In MkrAOut  Mkr B Out Trigger In Mkr AOut  Mkr B Out O | |
TTL /50 ohms TTL TTL TTL /50 ohms TTL TTL -10dBm |
AWG 2 S
v USB I/0
- 19.00 inches >

Notes:

1) Chassis feed-thru connectors specified on Signal Interconnect sheet

2) Drawing is NOT to scale

3) Chassis marking/labeling applied as silkscreen or decal

4) Location of name label is approximate / match to existing convention

5) AC power entry module is specified on Power Interconnect sheet

6) Version 1 changes: Added monitor & spare ports / all changes in BLUE
7) Spare ports are SMA bulkhead feed-thrus (same type are other signals)

Chassis Rear Panel

Fermi National Accelerator Laboratory
PIP-IIIT
Beam Pattern Generator
Chassis Rear Panel

Version 2

Updated: 07-23-2020 JED




165.5MHz Clock RF Components

2X60-3018G.8+ & i
20-3000 MHz & Mini-Circuits
Wi} Clra

1 ZFSC-2-5-S 2

b 10-1500 MMz

nz
CATA www minicrcuts comimode!
| llllllgglllllll
4 s

AmpLriER B
|

TR
VAT .

=
i AmpLriER B
| ZX60.30180°5% ®
" "203000 we ey
N -M =
Teuts com

"
Rear Panel m Jsuu:mm;"
VAT R . :
1.3GHz Clock RF Components
AC Power
Entry
Module
SR S - ]
D R S R — -
S | -
en— Y c— i — -
'_‘ I — -
E— —
Traco - ;:
' TXK 100-0512DI —= ¢ ——
/ Power Supply — ::g
ZITY. P s P— —‘_:
P —====

(4) SMA Male-to-Male Adapter: Fairview
Microwave p/n SM-7575 or equiv.

Trigger
Synchronizer

Drive
Amplifier

Drive
Amplifier

Trigger
Synchronizer

Drive
Amplifier

Drive
Amplifier

Chase Scientific / Wavepond
DAX22000 AWG:
. Remove board from box /
Power Distribution Signal /O & USB on left side /
Board +5VDC power: solder wired to
bottom of PCB on right side

Front Panel

Notes:
1) Suggested chassis layout is shown in this drawing, layout is approximate
2) Drawing is NOT to scale / Individual components are NOT to scale
3) Not all components are shown here
4) Signal and power wiring is not shown
5) Power Distribution Board is to be designed, so dimensions are not specified yet
6) AWG board is to be removed from its enclosure and mounted into the chassis,
there are 4 mounting holes (see photo), measure board for exact dimensions
7) Drive Amplifier mounts in its own small box, details (dimensions, connections) <tbd>
8) Trigger Synchronizer mounts in its own small box, details <tbd>
9) Cooling fan mounting location is on rear panel; front panel vent openings are <tbd>
10) Version 2 changes: added Crystek filters (connect directly to output of AWG)

Suggested Chassis Layout — Top View

Fermi National Accelerator Laboratory
PIP-IIIT
Beam Pattern Generator
Chassis Layout
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Fermi National Accelerator Laboratory
PIP-II IT Beam Pattern Generator
Chassis Cable List

Last Updt: 6-May-20

Note: The qtys below reflect ONE chassis assembly

Side A Connector

Side B Connector

Item Qty (type +gender) Cable Type (type +gender) Length Supplier Part Number Comment
co1 2 BMC-M RG-316 SMA-M (?)8inches <tbd> <tbd> Ext. trigger input to syncer box
c02 2 SMA-M RG-316 SMA-M (?)4inches <tbd> <tbd> Sync'd trig to AWG
co3 1 SMA-M RG-402 or RG-405 SMA-M (?)4 inches <tbd> <tbd> AWG DAC out to drive amp
co4 2 SMA-M RG-402 SMA-M (?)8inches <tbd> <tbd> Drive amp to read panel
CO05 4 SMA-M RG-316 BNC-M (?)10inches <tbd> <tbd> AWG Marker out to rear panel
C06 4 SMA-M RG-402 SMA-M (?)5inches <tbd> <tbd> Splitter clk outs to syncers & AWGs
USB mini-B Plug
co7 2 USB-Type-A Plug USB Standard (5-pin) 12 inches Tripp-Lite UR030-001 Internal USB Cable: Rear panel to AWG
co8 4 SMA-M RG-405 SMA-M (?)10inches <tbd> <tbd> Clk monitors: coupler outs to front panel
Cc0o9 2 SMA-M RG-316 SMA-M (?)6inches <tbd> <tbd> Syncer box to front panel
Cc10 4 RJ-45-8 Belden 7953A RJ-45-8 (?)6inches <tbd> <tbd> AWG Differential drive out
Cci11 4 SMA-M RG-405 SMA-M (?)6inches <tbd> <tbd> AWG Output monitor
Additional Items
Qty Description Supplier Part Number Cost/ea Comment
SMA 50 ohm SMA-
M to SMA-M Used on for interconnect between
4 adapter Fairview Microwave SM-7575 12.98 clock RF Components
USB Panel mount USB-A to USB-A bulkhead feedthru
1 conn Harting 09454521901 22.00 connector
RJ-45 Panel mount RJ-45 to RJ-45 bulkhead feedthru
4 conn HArting 09454521560 23.00 connector
SMA Panel mount SMA socket - to SMA socket
20 feedthru Amphenol 132170-10 -- feedthru connector
BNC Panel mount BNC socket - to BNC socket feedthru
8 feedthru Amphenol 112433 - connector

Fermi National Accelerator Laboratory

PIP-111T

Beam Pattern Generator
RF Cabile List
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