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475R

0.1%R109
NI

R110
NI +19.5dB

Output Channels 15 to 16
+6V5_4

110mA

50V

C59

1uF

R91
8.2R

R98

4.99k

R97

820k

R92
10R

0.1%0.1%0.1% Rref=(6.5V - 6V)/Iamp=4.5R0.1% 0.1%
Pref=4.7R*Iamp^2=53mW

R96

100k 6.0004 V

50V C61
100nF

+6V5_4

MinRon=2R

-IN4

+IN3

2
5

1V
+

V
-

U9
LTC2050HVIS5

RegRon~=(6V-5V)/Iamp=9.1R => P=110mW
Chopper Stabilized

Q9
SIA433EDJ-T1-GE3R102

82k

R101

820k

0.6487 V
0.1% 0.1%

R104
100k 50V C631uF

50V C67
100nF

50VC66
10nF0.1%

-3.6dB
L16
2.2uH

GND

P2 4

P1 3

SPSPSP

RF20
SPLT_TCP-2-272+

IN1

GND

2

OUT 3

RF19
AMP-HMC482

R106

0R0 50V

C70
100nF

50V

C71
100nF L18

1.6nH
RF_CH15:16

R108
475R

0.1%R111
NI

R112
NI +19.5dB

CH9

CH10

CH11

CH12

7.3dBm on CARRIER

14.4dBm-5.1dBm
10.8dBm

7.3dBm on CARRIER

14.4dBm-5.1dBm
10.8dBm

7.3dBm on CARRIER

14.4dBm-5.1dBm
10.8dBm

7.3dBm on CARRIER

14.4dBm-5.1dBm
10.8dBm

10V

C72

47uF
10V

C79

47uF

10V

C78

47uF
10V

C77

47uF



Bill Of Material per BoardITOP
Source Data From: IDL_15_22_A.PrjPcb

Project: ITOP_CALIB_FN1

Revision: A

Variant: Master

IDLAB Design #: IDL_15_22 High Energy Physics Group

Report Date: 11:18:33 1. okt 2015 Instrumentation Development Lab

Print Date: 12:27 01.10.2015

Note:  The components listed in this document can be purchased from different suppliers, following the original manufacturer's part number.

          Standard components (resistors and capacitors) can be produced by different manufacturers, however they must adhere to the quality requirements specified for the original components defined in this document.

          For all other components, the purchasing and assembly of alternatives, not specified in this document, must be authorized by the Instrumentation Development Laboratory

# Designator Quantity per Board Description Comment Manufacturer Manufacturer No Supplier Supplier Part Number Supplier Subtotal

1 FID1, FID2, FID3, PCB1 4 Fiducial top & bottom round open mask, Fiducial 

top & bottom round open mask, Fiducial top & 

bottom round open mask, Printed Circuit Board 4 

layer FR4 1.6mm 35um Cu

PCB-FIDRTB, PCB-

FIDRTB, PCB-

FIDRTB, 

PCB_IDL_15_XX

0

2 C1, C2, C3, C4, C5, C6 6 Capacitor tantal smd 7343-43 16V 50mResr 330uF Kemet T521X337M016ATE050 Digi-Key 399-10365-1-ND 37,38

3 C7, C72, C73, C74, C75, C76, C77, C78, C79 9 Capacitor chip ceramic 1206 10V X5R 47uF Murata GRM31CR61A476ME15L Digi-Key 490-5528-1-ND 6,93

4 C8, C81, C84, C90, C92, C98, C99, C105, C106, 

C112, C113, C119

12 Capacitor chip ceramic 0805 16V X7R 10uF Murata GRM21BR61C106KE15L Digi-Key 490-3886-1-ND 1,632

5 C9, C11, C16, C17, C20, C21, C30, C31, C34, C35, 

C44, C45, C48, C49, C58, C59, C62, C63, C85, C89, 

C93, C97, C100, C104, C107, C111, C114, C118

28 Capacitor chip ceramic 0603 50V X7R 1uF Murata GRM188R71E105KA12D Mouser 81-GRM188R71E105KA2D 5,61187

6 C10, C13, C14, C15, C18, C19, C23, C25, C26, C27, 

C28, C29, C32, C33, C37, C39, C40, C41, C42, C43, 

C46, C47, C51, C53, C54, C55, C56, C57, C60, C61, 

C65, C67, C68, C69, C70, C71, C86, C88, C94, C96, 

C101, C103, C108, C110, C115, C117

46 Capacitor chip ceramic 0603 50V X7R 100nF Murata GRM188R71H104KA93D Digi-Key 490-1519-1-ND 1,84

7 C12, C22, C24, C36, C38, C50, C52, C64, C66, C87, 

C95, C102, C109, C116

14 Capacitor chip ceramic 0402 50V X7R 10nF Murata GRM155R71H103KA88D Digi-Key 490-4516-1-ND 0,168

8 C80 1 Capacitor chip ceramic 0603 50V X7R 22nF TDK C1608X7R1H223K080AA Digi-Key 445-1312-6-ND 0,1

9 C82, C83 2 Capacitor Aluminium Polymer, High Ripple, smd 

7343-43 12.5V 12mResr

100uF Murata ECASD91B107M012K00 Digi-Key 490-5480-6-ND 7,84

10 C91 1 Capacitor chip ceramic 0603 50V X7R 4.7nF Murata GRM188R71H472KA01D Digi-Key 490-1506-6-ND 0,1

11 C120 1 Capacitor electrolitic SMD 10x10x8mm 16V 80mR 1000uF Panasonic EEE-FT1C102AP Digi-Key P15087CT-ND 1,44

12 D1 1 Schottky diode 6A 30V 500ns 0.36Vf PMEG3050EP NXP PMEG3050EP,115 Digi-Key 568-6753-6-ND 0,48

13 L1, L3, L4, L7, L8, L11, L12, L15, L16 9 Chip inductor 1008 0.28A 2.8R 2.2uH Coilcraft 1008CS-222G_LB Coilcraft 1008CS-222G_LB 9

14 L2, R10, R11, R33, R34, R57, R58, R81, R82, R105, 

R106

11 Chip Resistor 0603 100mW 1% 100ppm 0R0 Panasonic ERJ-3GEY0R00V Mouser 667-ERJ-3GEY0R00V 0,14646

15 L5, L6, L9, L10, L13, L14, L17, L18 8 Chip inductor 0603 0.70A 30mR 1.6nH Coilcraft 0603CS-1N6XJEU Coilcraft 0603CS-1N6XJEU 6,32

16 LD1 1 LED green HSMG vertical 2.6V 20mA 15mcd 

52mW

GREEN Avago HSMG-C190 Mouser 630-HSMG-C190 0,3588

17 Q1, Q2, Q3, Q4, Q5, Q6, Q7, Q8, Q9 9 P-Channel MOSFET 20V 12A 0.06R SIA433EDJ-T1-GE3 Vishay SIA433EDJ-T1-GE3 Digi-Key SIA433EDJ-T1-GE3CT-ND 6,3

18 R1 1 Chip Resistor 0603 100mW 1% 100ppm 470R Panasonic ERJ-3EKF4700V Digi-Key P470HDKR-ND 0,1

19 R2, R17, R19, R41, R43, R65, R67, R89, R91 9 Chip Resistor 0805 100mW 0.1% 25ppm 8.2R TE Connectivity 1-1614884-5 Mouser 279-CPF0805B8R2E1 2,11917

20 R3, R18, R20, R42, R44, R66, R68, R90, R92 9 Chip Resistor 0805 100mW 0.1% 25ppm 10R TE Connectivity 2-1625868-7 Digi-Key A110351CT-ND 2,16

21 R4, R9, R21, R24, R31, R32, R45, R48, R55, R56, 

R69, R72, R79, R80, R93, R96, R103, R104

18 Chip Resistor 0603 100mW 0.1% 25ppm 100k Panasonic ERA-3AEB104V Mouser 667-ERA-3AEB104V 5,04563

22 R5, R7, R22, R25, R27, R29, R46, R49, R51, R53, 

R70, R73, R75, R77, R94, R97, R99, R101

18 Chip Resistor 0603 100mW 0.1% 25ppm 820k TE Connectivity CPF0603B820KE Mouser 279-CPF0603B820KE1 4,23833

23 R6, R23, R26, R47, R50, R71, R74, R95, R98 9 Chip Resistor 0603 100mW 0.1% 25ppm 4.99k Panasonic ERA-3AEB4991V Digi-Key P4.99KDBCT-ND 5,67

24 R8, R28, R30, R52, R54, R76, R78, R100, R102 9 Chip Resistor 0603 100mW 0.1% 25ppm 82k Panasonic ERA-3AEB823V Digi-Key P82KDBCT-ND 5,67

25 R16 1 Chip Resistor 1206 250mW 1% 100ppm 0R0 Panasonic ERJ-8GEY0R00V Digi-Key P0.0ECT-ND 0,1

26 R35, R36, R59, R60, R83, R84, R107, R108, R113 9 Chip Resistor 0603 100mW 0.1% 25ppm 475R Panasonic ERA-3AEB4750V Digi-Key P475DBCT-ND 5,67

27 R114 1 Chip Resistor 0603 100mW 1% 100ppm 100k Panasonic ERJ-3EKF1003V Digi-Key P100KHCT-ND 0,1

28 R115 1 Chip Resistor 0603 100mW 1% 100ppm 12k Panasonic ERJ-3EKF1202V Digi-Key P12.0KHCT-ND 0,1

29 R116 1 Chip Resistor 0603 100mW 1% 100ppm 34k Panasonic ERJ-3EKF3402V Digi-Key P34.0KHDKR-ND 0,1

30 R117, R121, R123, R125, R127 5 Chip Resistor 0603 100mW 1% 100ppm 4k32 Yageo RC0603FR-074K32L Digi-Key 311-4.32KHRCT-ND 0,5

31 R118 1 Chip Resistor 0603 100mW 1% 100ppm 10k0 Panasonic ERJ-3EKF1002V Digi-Key P10.0KHCT-ND 0,1

32 R119 1 Chip Resistor 0603 100mW 1% 100ppm 4k3 Yageo RC0603FR-074K3L Digi-Key 311-4.30KHRCT-ND 0,1

33 R120, R122, R124, R126, R128 5 Chip Resistor 0603 100mW 1% 100ppm 1k Vishay CRCW06031R00FKEA Digi-Key RMCF0603FT1R00CT-ND 0,5

34 RF1, RF4 2 Power Splitter / Combiner 4-Way, 50R, 5 MHz to 

1000 MHz

JS4PS-1W+ MiniCircuits JS4PS-1W+ MiniCircuits JS4PS-1W+ 27,9

35 RF3, RF6, RF8, RF10, RF12, RF14, RF16, RF18, 

RF20

9 Power Splitter / Combiner 2-Way, 50R, 5 MHz to 

2700 MHz

SPLT_TCP-2-272+ MiniCircuits TCP-2-272+ MiniCircuits TCP-2-272+ 22,41

36 RF5, RF7, RF9, RF11, RF13, RF15, RF17, RF19 8 Monolithic Amplifier DC - 5GHz AMP-HMC482 Analog Devices HMC482ST89ETR Digi-Key 1127-1421-1-ND 30,16

37 U1, U2, U3, U4, U5, U6, U7, U8, U9 9 Zero-Drift Operational Amplifier LTC2050HVIS5 Linear Technology LTC2050HVIS5#TRMPBF Digi-Key LTC2050HVIS5#TRMPBFCT-

ND

34,92

38 U10 1 3A SIMPLE SWITCHER® Power Module for High 

Output Voltage

LMZ14203H Texas Instruments LMZ14203HTZ/NOPB Digi-Key LMZ14203HTZE/NOPB-ND 20,19
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39 U11, U12, U13, U14, U15 5 500mA, Low Noise, LDO DFN LT1763CDE Linear Technology LT1763CDE#PBF Digi-Key LT1763CDE#PBF-ND 20,75

40 MP1 1 Lightpipe single round right angle LPF-C011304S Lumex LPF-C011304S Mouser 696-LPF-C011304S 0,91102

41 K1 1 BNC connector PCB Rigth Angle, Female, 4GHz, 

Through hole, Low Profile

BNC_RA TE Connectivity 5227161-7 Digi-Key A32260-ND 3,35

42 K2, K3, K4, K5, K6, K7, K8, K9, K10, K11, K12, K13, 

K14, K15, K16, K17

16 SMB connector PCB Rigth Angle, Female, 4GHz, 

Through hole

SMB_RA Molex 73100-0097 Digi-Key WM5276-ND 79,792

43 P1 1 VME64 Female standard 160pin DIN41612 VME64-160p_F_P1 Harting 02041601101 Digi-Key 1195-1030-ND 54,2

Total Quantity per 

Board Notes:

Total Price

Total components: 314 412,50328

Approved
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