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  DIMENSIONING IN ACCORD
WITH ANSI Y14.5 STD'S

MAX.  ALL MACHINED
SURFACES

3.

1/64 MAX.

UNITED STATES DEPARTMENT OF ENERGY

FERMI NATIONAL ACCELERATOR LABORATORY

PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

REV. DESCRIPTION
DRAWN DATE

APPD. DATE

FROM
DEBUNCHER
HORIZONTAL

BAND 2 (4.7-5.9 GHz)
LOW LEVEL

ELECTRONICS
8000-ED-288110

D:P1TM1

SWITCH MUX
D:S8D116 - J1

DP1-TRI
ED-170256

SWITCH MUX
D:S6D111- J1

DP1-TR0
ED-170256

FROM
DEBUNCHER
MOMENTUM

BAND 1 (3.8-4.9 GHz)
LOW LEVEL

ELECTRONICS
8000-ED-288110

D:P1XT1

G ~
31DB

1.5A REG.
EC-266083

1W
DBS uWAVE
DB97-1788

D:P1AM4

625PS
COLBY INST.

PDL-1A
'STANDARD'

SCALING

FROM
DEBUNCHER
HORIZONTAL

BAND 1 (3.8-4.9 GHz)
LOW LEVEL

ELECTRONICS
8000-ED-288110

FROM
DEBUNCHER

VERTICAL
BAND 1 (3.8-4.9 GHz)

LOW LEVEL
ELECTRONICS
8000-ED-288110

FROM
DEBUNCHER

VERTICAL
BAND 2 (3.8-4.9 GHz)

LOW LEVEL
ELECTRONICS
8000-ED-288110

ANTI-PROTON SOURCE
DEBUNCHER MEDIUM LEVEL

UPSTREAM ELECTRONICS

RALPH RASQUINELLI

WESLEY MUELLER 3/11/98

8000 - EE - 288112

2/25/05

TROMBONE CONTROLLER CRATE

NIM
CRATE

RTD
HEATER

+24V

OMEGA
OVEN

CONTROLLER
CN76060-PV

8000-EC-266277B13R01

B13R04

CAMAC C190
CRATE  10
SLOT  15/16

MADC #
CH #48-55

CAMAC 057
CRATE  13
SLOT  17

TROMBONE
CRATE
POWER
SUPPLY

B13R01

NOTES:
 1)  AMPLIFIER +15V REGULATORS, FERMI-MADE, EITHER 300MA OR 1.5A, SEE
      DWG 8000-EC-266083.  REGULATORS PROVIDE ON/OFF CONTROL/STATUS,
      HIGH/LOW VOLTAGE, AND HIGH/LOW CURRENT STATUS.
 2)  PHASE SHIFTERS ARE BY COLBY INSTRUMENTS, MODEL PDL-1A, 625PS
      RANGE.  CONTROL CABLES PROVIDES MOTOR DIRECTIONAL POWER ON/OFF,
      READBACK CABLES PROVIDES LOW/HIGH LIMIT AND POSITION.
3)  DEB EQUALIZERS ARE CUSTOM DESIGNED BY FERMILAB, LOSS ~8 DB MAX.
4)  

CPU CRATE

A10-1SR2 DEB PLC
PBARPLC11
PbarH40165

131.225.134.139

E
T

H
E

R
N

E
T

28V/1.5A SUPPLY
POWER ONE
MAP42-1024

AP10 SERVICE BUILDING

A10-1 TUNNEL STUBROOM
PENETRATIONS

A:PLC11S

B11R09

B13R03

B11R09

D:P1AM3

0.3A REG.
EC-266083

G ~
32DB

DBS uWAVE
DB97-1787

20DB

SWITCH MUX
D:S8D117-J1

DP1-SCH
ED-170256

KDI/TRIANGLE
CA-752

CAMAC 064
CRATE  1D

SLOT  21

PIN SWITCH GATE
D:DCPSST (OFF)
D:DCPSRT (ON)

CAMAC 377
CRATE  1D

SLOT  3

*ALL COMPONENTS MOUNTED ON ALUMINUM PLATE VERTICALLY WITH UNISTRUT IN A10-2 STUBROOM
  THE LONG LEG SIDE OF ALL FILTERS IS ON BACKSIDEM OF PLATE AND ALL BAW DELAY DEVICES ARE ON AN
  ALUMINUM PLATE IN A TEMPERATURE CONTROLLED NSI CHASSIS

P1

V2

V1

H1

H2

D:P2TM1

SWITCH MUX
D:S8D116 - J2

DP2-TRI
ED-170256

SWITCH MUX
D:S6D111- J2

DP2-TR0
ED-170256

D:P2XT1

D:P2AM4
D:P2AM3

20DB

SWITCH MUX
D:S8D117-J2

DP2-SCH
ED-170256

KDI/TRIANGLE
CA-752

D:V1TM1

SWITCH MUX
D:S8D116 - J4

DV1-TRI
ED-170256

SWITCH MUX
D:S6D111- J4

DV1-TR0
ED-170256

D:V1XT1

G ~
30DB

D:V1AM5

D:V1XFL

0.5-3.5 DB
WEINSCHEL 953-3

(PHASE-FREE)

D:V1XFS

D:V1TMF

D:V1AM4

ACROSS RING TO AP30
DEB. VERTICAL
FREQ. BAND 1
(3.8-4.9 GHz)
HIGH LEVEL

8000-EE-288115

DBS
uWAVE

DB97-1789

0.3A REG.
EC-266083

20DB

SWITCH MUX
D:S4D114-J2

DV1-FIL
ED-170256

D
:V

1P
S1

ADVANCED
CONTROL

COMPONENTS
ACSP-2524NZ

10 DB

LOSS ACROSS
RING ~ 18.5 DBKDI/TRIANGLE

CA-752

D:V1AD4

D:V1AM3

TRIANGLE
QH-45

20DB

SWITCH MUX
D:S8D117-J4

DV1-SCH
ED-170256

KDI/TRIANGLE
CA-752

D:V1AM7

0.3A REG.
EC-266083

G ~
31DB

50 Ω 50 Ω

50 Ω 50 Ω
GT uWAVE

A3P-58N-0DF

D
:V

1P
A

1

IN

TRIANGLE
MH-46

50 Ω

0

180

2

1

50 Ω

D:V2TM1

SWITCH MUX
D:S8D116 - J5

DV2-TRI
ED-170256

SWITCH MUX
D:S6D111- J5

DV2-TR0
ED-170256

D:V2XT1

D:V2AM5

D:V2XFL

0.5-3.5 DB
WEINSCHEL 953-3

(PHASE-FREE)

D:V2XFS

D:V2TMF

D:V2AM4

ACROSS RING TO AP30
DEB. VERTICAL
FREQ. BAND 2
(4.7-5.9 GHz)
HIGH LEVEL

8000-EE-288114

20DB

SWITCH MUX
D:S4D114-J3

DV2-FIL
ED-170256

D
:V

2P
S1

ADVANCED
CONTROL

COMPONENTS
ACSP-2524NZ

10 DB

LOSS ACROSS
RING ~ 17.7 DBKDI/TRIANGLE

CA-752

D:V2AD4

D:V2AM3

TRIANGLE
QH-45

20DB

SWITCH MUX
D:S8D117-J5

DV2-SCH
ED-170256

KDI/TRIANGLE
CA-752

D:V2AM750 Ω 50 Ω

50 Ω 50 Ω
GT uWAVE

A3P-58N-0DF

D
:V

2P
A

1

PIN ATTENUATOR/
PIN SWITCH CHASSIS

8000-ED-216741

IN

TRIANGLE
MH-46

50 Ω

0

180

2

1

50 Ω

D:H1TM1

SWITCH MUX
D:S8D116 - J3

DH1-TRI
ED-170256

SWITCH MUX
D:S6D111- J3

DH1-TR0
ED-170256

D:H1XT1

D:H1AM5

D:H1XFL

0.5-3.5 DB
WEINSCHEL 953-3

(PHASE-FREE)

D:H1XFS

D:H1TMF

D:H1AM4

ACROSS RING TO AP30
DEB. HORIZONTAL

FREQ. BAND 1
(3.8-4.9 GHz)
HIGH LEVEL

8000-EE-288115

20DB

SWITCH MUX
D:S4D114-J1

DH1-FIL
ED-170256

D
:H

1P
S1

ADVANCED
CONTROL

COMPONENTS
ACSP-2524NZ

10 DB

LOSS ACROSS
RING ~ 18.5 DBKDI/TRIANGLE

CA-752

D:H1AD4

D:H1AM3

TRIANGLE
QH-45

20DB

SWITCH MUX
D:S8D117-J3

DH1-SCH
ED-170256

KDI/TRIANGLE
CA-752

D:H1AM7
50 Ω 50 Ω

50 Ω 50 Ω
GT uWAVE

A3P-58N-0DF

D
:H

1P
A

1

IN

TRIANGLE
MH-46

50 Ω

0

180

2

1

50 Ω

D:H2TM1

TELEDYNE
CCS-37S6E

SWITCH MUX
D:S8D116 - J6

DH2-TRI
ED-170256

SWITCH MUX
D:S6D111- J6

DH2-TR0
ED-170256

D:H2XT1

D:H2AM5

D:H2XFL

0.5-3.5 DB
WEINSCHEL 953-3

(PHASE-FREE)

315PS
COLBY INST.

PDL-1A
'SPECIAL'
SCALING

D:H2XFS

TELEDYNE
CCS-37S6E

D:H2TMF

D:H2AM4

ACROSS RING TO AP30
DEB. HORIZONTAL

FREQ. BAND 2
(4.7-5.9 GHz)
HIGH LEVEL

8000-EE-288114

20DB

SWITCH MUX
D:S4D114-J4

DH2-FIL
ED-170256

D
:H

2P
S1

ADVANCED
CONTROL

COMPONENTS
ACSP-2524NZ

10 DB

MITEQ
N136ANM1

SMA
60 dB

LOSS ACROSS
RING ~ 19 DBKDI/TRIANGLE

CA-752

MERRIMAC
PDM-21M-6G

MERRIMAC
PDM-21M-6G

D:H2AD4

D:H2AM3

TRIANGLE
QH-45

20DB

SWITCH MUX
D:S8D117-J6

DH2-SCH
ED-170256

KDI/TRIANGLE
CA-752

D:H2AM750 Ω 50 Ω

50 Ω 50 Ω

EQ

-90

0
GT uWAVE

A3P-58N-0DF

D
:H

2P
A

1

PIN ATTENUATOR/
PIN SWITCH CHASSIS

8000-ED-216741

IN

TRIANGLE
MH-46

50 Ω

0

180

2

1

50 Ω

FROM
DEBUNCHER
MOMENTUM

BAND 2 (4.7-5.9 GHz)
LOW LEVEL

ELECTRONICS
8000-ED-288110

P2

BAW DEVICES
OVEN CHASSIS
8000-EB-288308

INS OUTS

CPU CRATEEX1 CRATE

A10-1SR2 DEB PLC
PBARPLC11
PbarH40165

131.225.134.139

A10-1SR2 DEB PLC
PBARPLC11
PbarH40165

131.225.134.139 EX1 CRATECPU CRATE CPU CRATE CPU CRATECPU CRATE

24V/30A
RAW SUPPLY

8000-EC-266136

24V/2.5A SUPPLY
LAMBDA

DT60PW240P

A10-1SR2 DEB PLC
PBARPLC11
PbarH40165

131.225.134.139

RTDHEATER

P
1

TROMBONE CONTROLLER CRATE

B13R01

CAMAC C190
CRATE  10
SLOT  15/16

MADC #29
CH #12-15

CAMAC 057
CRATE  13
SLOT  3

M
13

P
13

B11R09

B13R03

B11R09

M
16

P
16

M
14

P
14

M
15

P
15

M
1

P
1

M
2

P
2

M
3

P
3

M
4

P
4

M
5

P
5

M
6

P
6

M
7

P
7

M
8

P
8

~5.5dB LOSS
RANGE 0-32dB

~5.5dB LOSS
RANGE 0-32dB

~5.5dB LOSS
RANGE 0-32dB

~5.5dB LOSS
RANGE 0-32dB

TROMBONE
CRATE
POWER
SUPPLY

B13R01

TELEDYNE
CCS-37S6E

TELEDYNE
CCS-3736E

TELEDYNE
CCS-37S6E

TELEDYNE
CCS-37S6E

TELEDYNE
CCS-37S6E

TELEDYNE
CCS-37S6E

TELEDYNE
CCS-37S6E

MERRIMAC
PDM-21M-6G

MERRIMAC
PDM-21M-6G

MERRIMAC
PDM-21M-6G

MERRIMAC
PDM-21M-6G

MERRIMAC
PDM-21M-6G

MERRIMAC
PDM-21M-6G

MITEQ
N136ANM1

MITEQ
N136ANM1

MITEQ
N136ANM1

-90
0

-90

0

-90

0DBS
uWAVE

DB97-1788

P
2

V
1

V
2

H
1

H
2

P
1

P
2

V
1

V
2

H
1

H
2

D:V1AM6

G ~
32DB

D:V2AM6

D:H1AM6

D:H2AM6

CPU CRATE

CAMAC C190
CRATE  10
SLOT  1

MADC #07
CH #61

B11R09
B11R09

24V
IN

BULK +24V/30A
SUPPLY

8000-EC-266136

D:12FTMP'A'
TEMP

TELEDYNE
CCS-37S6

TELEDYNE
CCS-37S6

TELEDYNE
CCS-37S6E

TELEDYNE
CCS-37S6E

TELEDYNE
CCS-37S6E

180° Hybrid 90° Hybrid
In - Out2  thru  In - Out1  =    0°
In - Out2  thru  In - Out2  =  -90°
In - Out1  thru  In - Out1  = -180°
In - Out1  thru  In - Out2  = -270°
Isol-Out1 thru  In - Out1  =  +90°

Output

HYBRID ORIENTATION CHART

ISOL

ISOL

ISOL

ISOL

0.141"
FLEXLINE

0.141"
FLEXLINE

0.141"
FLEXLINE

0.141"
FLEXLINE

0.141"
FLEXLINE

0.141"
FLEXLINE

0.141"
FLEX
LINE

0.141"
FLEXLINE

0.141"
FLEXLINE

0.141"
FLEXLINE

0.085"
FLEXLINE

0.085"
FLEXLINE

0.085"
FLEXLINE

0.085"
FLEXLINE

0.085"
FLEXLINE

0.085"
FLEXLINE

0.085"
FLEXLINE

0.085"
FLEXLINE

0.085"
FLEXLINE

0.085"
FLEXLINE

0.085"
FLEXLINE

0.085"
FLEXLINE

1/4"
HELIAX

EQ

EQ

EQ

315PS
COLBY INST.

PDL-1A
'SPECIAL'
SCALING

1/4"
HELIAX

315PS
COLBY INST.

PDL-1A
'SPECIAL'
SCALING

1/4"
HELIAX

315PS
COLBY INST.

PDL-1A
'SPECIAL'
SCALING

1/4"
HELIAX

625PS
COLBY INST.

PDL-1A
'STANDARD'

SCALING

625PS
COLBY INST.

PDL-1A
'STANDARD'

SCALING

625PS
COLBY INST.

PDL-1A
'STANDARD'

SCALING

625PS
COLBY INST.

PDL-1A
'STANDARD'

SCALING

625PS
COLBY INST.

PDL-1A
'STANDARD'

SCALING

ACROSS RING TO
A30 STUBROOM

DEB. MOMENTUM
FREQ. BAND 1

(3.8-4.9 GHz)
8000-ED-288274

ACROSS RING TO
A30 STUBROOM

DEB. MOMENTUM
FREQ. BAND 2

(4.7-5.9 GHz)
8000-ED-288274

1/4" HELIAX

1/4" HELIAX

*BOTH HYBRIDS ARE FLIPPABLE
  ACTUAL ORIENTATION VARIES

SMA
3 dB

PLC HOOKUPS DWG.
8000-ED-288281

PLC HOOKUPS DWG.
8000-ED-288281

SMA
9 dB

SMA
10 dB

SMA
8 dB

SMA
1 dB

SMA
50 dB

SMA
10 dB

SMA
60 dB

SMA
1.5 dB

SMA
60 dB

SMA
0 dB

SMA
6 dB

SMA
4 dB

SMA
10 dB

SMA
8 dB

SMA
1 dB

SMA
8 dB

HORZ 2 HORZ 1VERT 1VERT 2
S21 LOG
0.5dB/REF -1 dB

12 SEP 03
-0.583 dB   5GHz

S21   PHASE
5 °/REF -80° -84.897°  5GHz

ELECTRICAL DELAY
846.44 PS

3.750 - 6.250 GHz

S21 LOG
0.5dB/REF -1 dB

12 SEP 03
-0.583 dB   5GHz

S21   PHASE
5 °/REF 67.38° 75.17°  5GHz

ELECTRICAL DELAY
1.0879 NS

3.750 - 6.250 GHz

S21 LOG
0.5dB/REF -1 dB

16 SEP 03
-0.974 dB   5GHz

S21   PHASE
5 °/REF 47.79° 47.475°  5GHz

ELECTRICAL DELAY
1.4818 NS

3.750 - 6.250 GHz

S21 LOG
0.5dB/REF -1 dB

12 SEP 03
-0.917 dB   5GHz

S21   PHASE
5 °/REF 50° 46.052°  5GHz

ELECTRICAL DELAY
1.0341 NS

3.750 - 6.250 GHz

*SEE
 GRAPH
 BELOW

*SEE
 GRAPH
 BELOW

*SEE
 GRAPH
 BELOW

*SEE
 GRAPH
 BELOW

FILTER LONG LEG EQUALIZER PLOTS

0.3A REG.
EC-266083

G ~
32DB

DBS uWAVE
DB97-1787

0.3A REG.
EC-266083

G ~
32DB

DBS uWAVE
DB97-1787

0.3A REG.
EC-266083

G ~
32DB

DBS uWAVE
DB97-1787

0.3A REG.
EC-266083

G ~
32DB

DBS uWAVE
DB97-1787

0.3A REG.
EC-266083

G ~
32DB

DBS uWAVE
DB97-1787

G ~
31DB

1.5A REG.
EC-266083

1W
DBS uWAVE
DB97-1788

G ~
31DB

1.5A REG.
EC-266083

1W
DBS uWAVE
DB97-1788

G ~
31DB

1.5A REG.
EC-266083

1W
DBS uWAVE
DB97-1788

G ~
31DB

1.5A REG.
EC-266083

1W
DBS uWAVE
DB97-1788

G ~
31DB

1.5A REG.
EC-266083

1W
DBS uWAVE
DB97-1788

DBS
uWAVE

DB97-1787

0.3A REG.
EC-266083

G ~
30DB

DBS
uWAVE

DB97-1789

0.3A REG.
EC-266083

G ~
30DB

DBS
uWAVE

DB97-1789

0.3A REG.
EC-266083

G ~
30DB

DBS
uWAVE

DB97-1789

0.3A REG.
EC-266083

G ~
32DB

DBS
uWAVE

DB97-1787

0.3A REG.
EC-266083

G ~
32DB

DBS
uWAVE

DB97-1787

0.3A REG.
EC-266083

G ~
32DB

DBS
uWAVE

DB97-1787

0.3A REG.
EC-266083

0.3A REG.
EC-266083

G ~
31DB

DBS
uWAVE

DB97-1788

0.3A REG.
EC-266083

G ~
31DB

DBS
uWAVE

DB97-1788

0.3A REG.
EC-266083

G ~
31DB

DBS
uWAVE

DB97-1788

IN

50 Ω

2

1ISOL

IN

50 Ω

2

1

ISOL

IN

50 Ω

2

1ISOL

IN

50 Ω

2

1ISOL


