
WBS 1.2.1 FRONT-END ELECTRONICS
     WBS ITEM MATERIALS & SERVICES (M&S)

1.2.1 FRONT-END ELECTRONICS Unit # Unit M&S
Cost TOTAL

1.2.1.1 Preamp System 60,000 971,773

1.2.1.1.1    Preamp Engineering & Design lot 1 19,137 19,137

1.2.1.1.2    Preamp Hybrids ea 60,000 8 587,662

1.2.1.1.2.1      Parts 246,637

1.2.1.1.2.1.1        Transistors/Diodes 97,461

1.2.1.1.2.1.1.1          MMBD7000LT1 (D1) ea 63,000 0.055 3,465

1.2.1.1.2.1.1.2          MMBT3904LT1 (Q9) ea 63,000 0.042 2,646

1.2.1.1.2.1.1.3          MMBT3906T (Q13) ea 120,000 0.042 5,040

1.2.1.1.2.1.1.4          MMBTH10LT1 (Q2,3,4,8,10,12)ea 378,000 0.100 37,800

1.2.1.1.2.1.1.5          MMBTH81LT1 (Q1,5,6,7,11)ea 315,000 0.154 48,510

1.2.1.1.2.1.2        Capacitors 86,665

1.2.1.1.2.1.2.1          4.7uF,1206,35V,Y5V, -20+80% (C17,19,2123)ea 254,000 0.15 38,456

1.2.1.1.2.1.2.2          Bypass 13,780

1.2.1.1.2.1.2.2.1           68nF, 0603, 25V, Y5V, -20+80% (C25,26,27)ea 185,000 0.02 3,700

1.2.1.1.2.1.2.2.2           .1uF, 0805,50V,Z5U,-20+80% (C2,4,10,12,16,18,20,22)ea 504,000 0.020 10,080

1.2.1.1.2.1.2.3          Precision 34,430

1.2.1.1.2.1.2.3.1           .47uF,0805,16V,X7R,+/-10% (C1)ea 62,000 0.069 4,266

1.2.1.1.2.1.2.3.2           .15uF,0805,15V,X7R,+/-10% (C6,11)ea 123,000 0.045 5,498

1.2.1.1.2.1.2.3.3           3pF,0805,50V,NPO,+/-0.5pF (C9,14)ea 123,000 0.012 1,464

1.2.1.1.2.1.2.3.4           22pF,0805,50V,NPO,+/-2% (C5)ea 63,000 0.013 788

1.2.1.1.2.1.2.3.5           10pF,0805,50V,NPO,+/-0.25pF (C3)ea 26,000 0.015 380

1.2.1.1.2.1.2.3.6           5pF,0805,50V,NPO,+/-0.25pF (C3)ea 38,000 0.013 475

1.2.1.1.2.1.2.3.7           10nF,1210,50V,NPO,+/-1% (C15,24)ea 123,000 0.140 17,220

1.2.1.1.2.1.2.3.8           C8 ea 62,000 0.035 2,170

1.2.1.1.2.1.2.3.9           C13 ea 62,000 0.035 2,170

1.2.1.1.2.1.3        Connectors ea 60,000 1.04 62,511

1.2.1.1.2.2      Assembly (ceramic, resistors) 327,585

1.2.1.1.2.2.3        NRE lot 1 16,300 16,300

1.2.1.1.2.2.4        Hybid production ea 60,000 5.100 306,000

1.2.1.1.2.3.2        Test Jig ea 4 1,810 7,240

1.2.1.1.3    Preamp Motherboards 252,085

1.2.1.1.3.1      NRE setup lot 1 790 790

1.2.1.1.3.2      PC boards ea 1,260 76 96,160

1.2.1.1.3.3      Assembly ea 1,260 20 25,200

1.2.1.1.3.4      Parts 117,335

1.2.1.1.3.4.1        Connectors ea 60,000 1.29 77,400

1.2.1.1.3.4.2        Precision resistors ea 60,000 0.30 18,000

1.2.1.1.3.4.3        Fuses, diode, resistor ea 1,260 7 8,940

1.2.1.1.3.4.4        DIN connector ea 2,520 5 12,995

1.2.1.1.3.5      Testing ea 1,260 10 12,600

1.2.1.1.4    Preamp Power Supplies 112,889

1.2.1.1.4.12      Vicor Power Supply & Chassisea 24 3,411 81,873

1.2.1.1.4.13      Chassis ea 24 450 10,800

1.2.1.1.4.14      Interface 13,016

1.2.1.1.4.14.1        PC Board ea 24 50 1,200

1.2.1.1.4.14.2        Shunt Resistors ea 240 9 2,043

1.2.1.1.4.14.3        3 Phase S.S. Relays ea 24 113 2,712

1.2.1.1.4.14.4        Fuse/fuse block ea 72 9 648

1.2.1.1.4.14.5        Terminal Block ea 24 1 30

1.2.1.1.4.14.6        Water Cooler ea 24 124 2,987
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1.2.1.1.4.14.7        IC's ea 96 1 96

1.2.1.1.4.14.8        Temp Sensors ea 48 1 48

1.2.1.1.4.14.9        Anode Connector ea 240 5 1,200

1.2.1.1.4.14.10       D Connectors ea 72 10 720

1.2.1.1.4.14.11       Discrete Components ea 240 1 240

1.2.1.1.4.14.12       Control Power ea 24 46 1,092

1.2.1.1.4.15      Assembly & Testing ea 24 300 7,200

1.2.1.2 BLS System 2,317,924

1.2.1.2.1    BLS Engineering & Design lot 1 22,919 22,919

1.2.1.2.2    BLS Switched Capacitor Arrays 676,514

1.2.1.2.2.1       SCA die 611,670

1.2.1.2.2.1.1         Prototype 10 wafers lot 1 27,000 27,000

1.2.1.2.2.1.2         Production wafers wafer 539 982 529,270

1.2.1.2.2.1.3         Photoplate generation lot 1 55,400 55,400

1.2.1.2.2.2       Die packaging die 58,628 1.00 58,628

1.2.1.2.2.3       Test Jig m.mo 2 3,108 6,216

1.2.1.2.2.4       Testing m.mo 0 2,800 0

1.2.1.2.3    Shaper Hybrid 60,000 800,981

1.2.1.2.3.1       Filter ea 60,000 2.48 148,800

1.2.1.2.3.1.1          Transistors ea 480,000 0.15 72,000

1.2.1.2.3.1.2          Tantallum Caps (2.2uF) ea 240,000 0.20 48,000

1.2.1.2.3.1.3          Ceramic Caps (Z5U) ea 480,000 0.02 9,600

1.2.1.2.3.1.4          Precision Caps (NPO) ea 240,000 0.08 19,200

1.2.1.2.3.2       x1/x8 amp ea 60,000 3.72 223,200

1.2.1.2.3.2.1          HFA1135 ea 120,000 1.62 194,400

1.2.1.2.3.2.2          Tantallum Caps (2.2uF) ea 120,000 0.20 24,000

1.2.1.2.3.2.3          Ceramic Caps (Z5U) ea 240,000 0.02 4,800

1.2.1.2.3.3       Trigger pickoff 60,000 0.35 21,000

1.2.1.2.3.3.1          Transistors ea 60,000 0.15 9,000

1.2.1.2.3.3.2          Ceramic Caps (Z5U) ea 120,000 0.02 2,400

1.2.1.2.3.3.3          Precision Caps (NPO) ea 120,000 0.08 9,600

1.2.1.2.3.4       Ceramic Chip (with resistors) ea 60,000 6.75 405,000

1.2.1.2.3.5       Male Pins kea 1,080 2.76 2,981

1.2.1.2.4    Analog Buffer Daughter Board 5,000 59.14 295,705

1.2.1.2.4.1       Daughter Board (10 layer) ea 5,000 12 60,000

1.2.1.2.4.2       Connectors & Sockets 60,200

1.2.1.2.4.2.1          25 pair ea 10,000 1.08 10,780

1.2.1.2.4.2.2          20 pair ea 10,000 0.95 9,470

1.2.1.2.4.2.3          17 pair ea 10,000 0.81 8,050

1.2.1.2.4.2.4          PLCC 68 pin sockets ea 25,000 1.28 31,900

1.2.1.2.4.3       Capacitors 21,600

1.2.1.2.4.3.1          Tantallum Caps (10uF) ea 15,000 0.28 4,200

1.2.1.2.4.3.2          0.1uF Ceramic Caps (Z5U) ea 350,000 0.02 7,000

1.2.1.2.4.3.3          Precision Caps (NPO) ea 120,000 0.07 8,400

1.2.1.2.4.3.4          0.22uF Ceramic Caps (Z5U)ea 20,000 0.10 2,000

1.2.1.2.4.4       Resistors 25,155

1.2.1.2.4.4.1          Precision Resistor (0.1%) ea 240,000 0.09 21,600

1.2.1.2.4.4.2          Regular Resistors (1%) ea 45,000 0.02 675

1.2.1.2.4.4.3          Low Precision Resistors (5%)ea 240,000 0.01 2,880

1.2.1.2.4.5       LM311M comparator ea 60,000 0.13 7,800
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1.2.1.2.4.6       HFA1135 Op-Amp ea 60,000 1.62 97,200

1.2.1.2.4.7       Cmos 4053 switch ea 60,000 0.18 10,800

1.2.1.2.4.8       Cmos 4174 registor ea 10,000 0.29 2,900

1.2.1.2.4.9       Cmos 4519 MUX ea 15,000 0.21 3,150

1.2.1.2.4.10       TL074CPWLE Op-Amp ea 30,000 0.23 6,900

1.2.1.2.5    S/H & Output Buffer 60,000 0.56 33,677

1.2.1.2.5.1       TL074CPWLE Op-Amp ea 16,000 0.23 3,680

1.2.1.2.5.2       Capacitors 4,500

1.2.1.2.5.2.1          0.1uF Ceramic Caps (Z5U) ea 15,000 0.02 300

1.2.1.2.5.2.2          Precision Caps (NPO) ea 60,000 0.07 4,200

1.2.1.2.5.3       Cmos 4053 switch ea 10,000 0.25 2,500

1.2.1.2.5.4       Ceramic Chip (with resistors) ea 7,500 3 22,500

1.2.1.2.5.5       Male Pins 1000's 180 2.76 497

1.2.1.2.6    BLS Boards 1,250 251 313,410

1.2.1.2.6.1      Connectors 1,250 74.73 93,410

1.2.1.2.6.1.1         96 pin DIN ea 1,250 3 3,750

1.2.1.2.6.1.2         64 pin DIN ea 2,500 2 5,000

1.2.1.2.6.1.3         Board mount Socket Pins 1000's 1,080 35.00 37,800

1.2.1.2.6.1.4         25 pair Header ea 10,000 1.79 17,850

1.2.1.2.6.1.5         20 pair Header ea 10,000 1.57 15,680

1.2.1.2.6.1.6         17 pair Header ea 10,000 1.33 13,330

1.2.1.2.6.2      Control & Drivers ea 1,250 4 5,000

1.2.1.2.6.3      Trigger sum driver ea 3,750 4 15,000

1.2.1.2.6.4      Power conditioning ea 1,250 10 12,500

1.2.1.2.6.5      Motherboards bd 1,250 150 187,500

1.2.1.2.7    Backplanes ea 78 250 19,531

1.2.1.2.8    BLS Power Supplies 38,000

1.2.1.2.8.1      Main Power transformers ea 40 800 32,000

1.2.1.2.8.2      Chassis ea 0 120 0

1.2.1.2.8.3      Control Power ea 40 120 4,800

1.2.1.2.8.5      Parts/PC boards ea 16 75 1,200

1.2.1.2.9    BLS Crate Controllers ea 78 1,500 117,188

1.2.1.3 ADC Controllers ea 20 1,000 20,000

1.2.1.4 Timing System 170,500

1.2.1.5 Pulser Calibration 210,000

1.2.1.5.3    Motherboard 115,000

1.2.1.5.3.1      Board lot 1 20,000 20,000

1.2.1.5.3.2      Cabling lot 1 30,000 30,000

1.2.1.5.3.3      Mechanics lot 1 10,000 10,000

1.2.1.5.3.4      Power Supplies lot 1 50,000 50,000

1.2.1.5.3.5      PC + Interface lot 1 5,000 5,000

1.2.1.5.4    Active Fanout 95,000

1.2.1.5.4.1      Board lot 1 15,000 15,000

1.2.1.5.4.2      Cables lot 1 25,000 25,000

1.2.1.5.4.3      Connectors lot 1 15,000 15,000

1.2.1.5.4.4      Components lot 1 30,000 30,000

1.2.1.5.4.5      Cabling lot 1 10,000 10,000
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1.2.1.6 Cables Feedthrough-Preamp ea 2,400 232 557,280

1.2.1 FRONT-END ELECTRONICS 4,247,477


