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BPM Amplifier for Test Beam Line
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- The signals (V+,V-, H+ and H-) sensed by the IPU must be
processed in order to obtain the signals difference and sum
before being digitized

- It must work as a digitizer front-end
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General scheme of the analog head electronics
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Tentative parameters of the BPMsfor the TBL

BPM analog bandwidth
(BPM with associated

10 kHz -100 MHz
(200 MHz ishighly

electronics) desirable)
Beam position range of | +/-5mm horizontal and
Interest vertical
Beam aperture diameter 22.5 mm
Overall mechanical length <100 mm
Number of BPM’sin TBL 18
Resolution a maximum

<5um
current
Overall precision <50 um

Typical radiation levels

<1000 Graylyear

The BPM design for the DBL by M. Gasior cannot be applied directly. Modifications are
required:

a) The dimensions of the IPU should be reduced (by a factor of 0.6 approximately)

b) The amplifier bandwidth should be increased (desired up to 200 MHz)
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Analog amplifier of the BPM for the TBL

Work done:

1. Specifications of the interface between the
analog amplifier and the digitizer (Lapp)
defined

. Design an schematics of the amplifier

. CAD design of the PCB

. Manufacturing of PCB

. Partial building and test of PCB
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Specifications of the interface between the

analog amplifier and the digitizer

The following information was obtained from the Lapp
group:

The analog outputs are bipolar
Levels: +-2V max.
The power and control connector pinout has been

determined

The signal output consist in 3 double (balanced)
signals: 1 sum and 2 differences
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Schematics done according to the previous
specifications
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TEXAS
INSTRUMENTS
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THS4508

ZLALEEED _SEFTEMEER 2006 REVIZED MAY 2007

WIDEBAND, LOW NOISE, LOW DISTORTION FULLY DIFFERENTIAL AMPLIFIER

FEATURES

+ Fully Differential Architecture

s+ Commeon-Mode Input Range Includes the
Hegative Rail

+«  Minimum Gain of 2 VIV (6 dB)

+ Bandwidth: 2 GHz

+ Slew Rate: 6400 Vips

+ 1% Settling Time: 2 ns

+ HD,: -72 dBc at 100 MHz

s HD,: 79 dBc at 100 MHz

s OIP;: 78 dBm at 70 MHz

+ OIP,: 42 dBm at 70 MHz

« Input Voltage Moise: 2.3 nV/WHz (f > 10 MHz)

+ HMNoise Figure: 19.2 dB (G =10 dB)

»  Output Commeon-Mode Control

+« 5V Power Supply Current: 39.2 mA

+« Power-Down Capability: 0,65 mA

APPLICATIONS

s 5.V Data-Acquisition Systems
s High Linearity ADC Amplifier
» Wireless Communication

s Medical Imaging

+ Test and Measurement

DESCRIPTION

The THS4508 is a wideband, fully-diffierential
operafional amgplifier designed for =zingle-supply S-\V
data-acquisition systems. It has very low noise at 2.3
nWHz, and extremely low hamonic distortion of
—72 dBc HD; and —7% dBec HD; at 100 MHz with 2
Ve, G = 10 dB, and 1-k} load. Slew rate iz very
high at 8200 Vs and with seffiing time of 2 ns o 1%
(2 W step) it is ideal for pulsed applications. It is
designed for minimum gain of 6 dB, but iz optimized
for gain of 10 dB.

To allow for de coupling to ADCs, its unigue output
commen-mode confrol circuit maintaing the oufput
commen-mode voltage within 5-mY offset (typical)
from the set voliage, when set within 0.5 %V of
mid-supply. The common-mode set point is set to
mid-supply by intemnal circuitry, which may be
over-driven from an extemnal source.

The THS4508 is a high-performance amplifier that
has been optimized for uze in high performance, 5-V
single supply data acguizition systems. The output
has been optimized for best performance with itz
commaon-mode voltages set to mid supply, and the
input hag been optimized for best performance with
its common-mode voliage set o 0.7 V. High
perfiormance at a low power-supply voltage makss
for high-performancs single-supply 3V
data-acquisiion systems with a minimum parts
count. The combined performance of the THS4508 in
a gain of 10-dB driving the ADS33500 ADC, sampling
at 125 MSPS, is 82-dBc SFDR, and £8.3-dBc SHNR
with a —1-dBFS signal at 70 MHz.

The THS4503 iz offered in & Quad 16-pin leadless
QFM package (RGT), and iz characterized for
operation ower the full indusfrial temperature range
fram —40°C o 853°C.
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Figure 1. Video Buffer
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The CAD design of the PCB has been also
finished
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The Bill Of Mat

Item Quantity Deference Part Footprint Manufacturer Distributor Price
1 18 C1H,C1G,C1F,C1E,C1D,C1C,CBH,CBG,CRF,CBE,CBD,CRBC,C11H,C11G,C11F,C11E,C11D,C11C 100n SNDOE03
2 & CZP,C3P,C4P,CE5FP,CAP,CVP 22Zu EIR-503Z-Z28

3 1%z (C9H,C9G,C9F,COE,C9D,C9C,C10H,C10G,C10F, C10E,C10D, C10C lu EIkR-E03Z-Z8

4 12 C12ZH,C12G,C1ZF,Cl1ZE,C12D,C12C,C13H,C153G,C13F,C13E,C13D,C153C CAFP-NF/0603 3MNDOEO3
b= 7 D1E,D14,D2,D3,04,D5F, DEF 1N4148/D035 DO35

& 7 DVP,DEP,D9P,D10P,D11P,D12P,D13F LEDPCEZ/FIN ZPIN

7 1 J1 V+ 1PIN

g 1 JZz V- 1PIN

= 1 J3 H+ 1FPIN

a1 J4 H- 1PIN

11 1 J5  GND 1PIN

T A Je Cal 1 1PIN

Rige A J7 Cal Z 1PIN

14 1 J& Delta ¥ ZPIN

I A J9 Sum ZPIN

1e 1 J10 Delta H ZPIN

17 1 J11F CONPCELz fPIN 12PIN 100MIL

15 1 J1ZF CALIMN 1PIN

12 & L1P,LEP, L3P, L4F,L5P,L6F EMI IND SMD1206

20 3 Q1P ,QZFP,Q3F IRHLF7?70Z4/TO39 TO39

21 7 REL1E,REL1A,RELZ,REL3,REL4, RELSFP,RELAF TELEDYVNE17Z TELEDVNE17Z2

2z 12 ©PR1E,F1A,R2ZE,PRZA,R3E,R3L,R4E,R4L, REE,REL, REE,REL R/1206 SMD1z06

23 12z BRVH,R?G,R7F,RVE,RYD,R7C,E1EH,R15G,R15F,R1I5E, R1ED, R1EC 345 SMDOEO3

24 12z FR&8H,R5G,RS8F,RSE,R5D,F5C,F14H, R14:,R14F,R14E, R14D, F14C 2587 SMDOs03

25 12 PERSH,R9G,R3F,.RSE,R9L,R9C, R12H,R1:2G,R12F,R1ZE, R12D,R12C 16.5 SMDOG03

26 12z ER10H,R10G,R10F,R10E,R10D,R10C,E13H,R153G,R153F,R13E,R13D,R13C 50 SMDOGO3

27 R11H,R11G,R11F,R11E,E11D,R11C 100 SMDOE03

]
o

R16,R17,R18,R19 120 SMDOG03
1 RZOP,R2Z1P,RZ2P,R23F,R2Z4F,RZ5P, RZ6P, R27F, R28F, R31H, R31G, R31F, R31E, R31D, R31C, R32H, R326G, R32F, R32E, R32D, R32C
R3O0 30 SMDOG03
R33P,R34P,R3I5F, R36F, R37P, R36F, R39F 1K SMDOG03
U1H, U1G, U1F, U1E, T1D, U1C THS4S508 QFN1s TI TI &
UzP RHFL79134  FLAT16
U3P, U4F RHFL4913 FLAT16
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e Rad-hard wideband amplifier: THS4508 (manufactured
by TI)

Status:
We have received 12 samples from AVNET-SILICA (a TI
distributor)
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RHFL4913 (positive regulator)
RHFL7913A (negative regulator)
STRH8N10STF3 (FET transistor)

Status:

All these components are manufactured by ST
It IS not anQIh|P to obtain them h\/ conventional

e e N I NP B b

distributors. We expect that the RHFL4913 and the
RHFL7913A can be obtained with the help of CERN:
these regulators are considered to be used in the ATLAS
experiment
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Testing one channel

- Adjusted to have a gain of: 10
- Adjusted to have an input impedance of: 50 ohms

- Measured bandwidth: 80 MHz (It must be improved !!!)

0 2o0v/ B 2000/ @ 1000/ @ & 00s 1000/ Stop £ @ 17
|

____________________________________________________

|
RMS(3): 67.87mV | RMS{M): 378.9mV | Freq(3): 101.01MHz |
Source 43 Select: Measure Clear Thresholds
3 Freq Freg Meas ~
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1. To finish the board assembly

2. To test the amplifier in the UPC lab.

3. To start testing it at CERN (together with the
mechanical part - IPU)

After this: It is possible that after tests at the UPC and
CERN some rework or further adjustments of the
amplifier can be necessary
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