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§  OFF-‐DETECTOR	  CRATES/BOARDS	  ESTIMATION	  	  
•  Standard	  (BaBar	  like)	  DAQ	  

•  Basis	  of	  es;mate	  (BoE)	  
•  Number	  of	  boards/crates	  coun;ng	  
•  Power	  requirements	  es;ma;on	  

•  Cluster	  Coun;ng	  DAQ	  
•  Basis	  of	  es;mate	  

•  Number	  of	  boards/crates	  coun;ng	  
•  Power	  requirements	  es;mate	  

§  ON-‐DETECTOR	  ELECTRONICS	  REMARKS	  
•  Commercial,	  Off	  The	  Shelf	  (COTS)	  op;on	  (pros	  &	  cons)	  
•  Dedicated	  devices	  (ASIC)	  power	  requirement	  es;ma;on.	  

•  Pre	  layout	  simula;on	  of	  two	  preamplifiers	  based	  on	  Current	  Conveyors	  circuits	  	  

§  CONCLUSIONS	  
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•  1	  ns	  mul;-‐hit/mul;-‐channels	  TDC	  can	  be	  implemented	  both	  in	  RAM-‐based	  and	  FLASH-‐based	  FPGA	  
•  Mul;-‐channels	  FADC	  +	  FPGA	  
•  Fast	  discriminators	  

Off-‐Detector:	  BaBar-‐like	  DAQ	  	  BoE	  (I)	  
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•  First	  electron(s)	  cluster	  arrival	  ;me	  
•  dE/dx	  by	  means	  of	  (preamplified)	  signal	  charge	  measurement	  (and	  truncated	  mean	  method)	  

DISCR	  

• 	  32	  samples	  (8	  bits)	  @	  28	  MHz	  
• 	  ≈	  1ns	  ;me	  resolu;on	  over-‐threshold	  TDC	  values	  	  
• 	  Single	  event	  buffer	  size	  :	  32	  x	  8	  bits	  
• 	  5	  events	  buffer	  provides	  ≈	  6	  μs	  latency	  1me	  

<	  1	  μs	  

Measurements	  

FADC	  LPF	  

TDC	  

Hardware	  (COTS)	  
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AD9281

–4–

CAUTION
ESD (electrostatic discharge) sensitive device. Electrostatic charges as high as 4000 V readily
accumulate on the human body and test equipment and can discharge without detection.
Although the AD9281 features proprietary ESD protection circuitry, permanent damage may
occur on devices subjected to high energy electrostatic discharges. Therefore, proper ESD
precautions are recommended to avoid performance degradation or loss of functionality.

PIN CONFIGURATION
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ABSOLUTE MAXIMUM RATINGS*

With
Respect

Parameter to Min Max Units

AVDD AVSS –0.3 +6.5 V
DVDD DVSS –0.3 +6.5 V
AVSS DVSS –0.3 +0.3 V
AVDD DVDD –6.5 +6.5 V
CLK AVSS –0.3 AVDD + 0.3 V
Digital Outputs DVSS –0.3 DVDD + 0.3 V
AINA, AINB AVSS –1.0 AVDD + 0.3 V
VREF AVSS –0.3 AVDD + 0.3 V
REFSENSE AVSS –0.3 AVDD + 0.3 V
REFT, REFB AVSS –0.3 AVDD + 0.3 V
Junction Temperature +150 C
Storage Temperature –65 +150 C
Lead Temperature

10 sec +300 C

*Stresses above those listed under Absolute Maximum Ratings may cause perma-
nent damage to the device. This is a stress rating only; functional operation of the
device at these or any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute maximum ratings
for extended periods may effect device reliability.

PIN FUNCTION DESCRIPTIONS

Pin
No. Name Description

1 DVSS Digital Ground
2 DVDD Digital Supply
3
4
5 D0 Bit 0 (LSB)
6 D1 Bit 1
7 D2 Bit 2
8 D3 Bit 3
9 D4 Bit 4
10 D5 Bit 5
11 D6 Bit 6
12 D7 Bit 7 (MSB)
13 SELECT Hi I Channel Out, Lo Q Channel Out
14 CLOCK Clock
15 SLEEP Hi Power Down, Lo Normal Operation
16 INA-I I Channel, A Input
17 INB-I I Channel, B Input
18 REFT-I Top Reference Decoupling, I Channel
19 REFB-I Bottom Reference Decoupling, I Channel
20 AVSS Analog Ground
21 REFSENSE Reference Select
22 VREF Internal Reference Output
23 AVDD Analog Supply
24 REFB-Q Bottom Reference Decoupling, Q Channel
25 REFT-Q Top Reference Decoupling, Q Channel
26 INB-Q Q Channel B Input
27 INA-Q Q Channel A Input
28 CHIP-SELECT Hi-High Impedance, Lo-Normal Operation

DEFINITIONS OF SPECIFICATIONS
INTEGRAL NONLINEARITY (INL)
Integral nonlinearity refers to the deviation of each individual
code from a line drawn from “zero” through “full scale.” The
point used as “zero” occurs 1/2 LSB before the first code transi-
tion. “Full scale” is defined as a level 1 1/2 LSBs beyond the last
code transition. The deviation is measured from the center of
each particular code to the true straight line.

DIFFERENTIAL NONLINEARITY (DNL, NO MISSING
CODES)
An ideal ADC exhibits code transitions that are exactly 1 LSB
apart. DNL is the deviation from this ideal value. It is often
specified in terms of the resolution for which no missing codes
(NMC) are guaranteed.

5(9��)

2	  channels	  28	  MHz	  FADC	  –	  Analog	  Devices	  
AD9281

One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106,  U.S.A.
Tel: 781/329-4700 World Wide Web Site: http://www.analog.com
Fax: 

Information furnished by Analog Devices is believed to be accurate and
reliable. However, no responsibility is assumed by Analog Devices for its
use, nor for any infringements of patents or other rights of third parties
which may result from its use. No license is granted by implication or
otherwise under any patent or patent rights of Analog Devices.

a Dual Channel 8-Bit
Resolution CMOS ADC

FEATURES
Complete Dual Matching ADC
Low Power Dissipation: 225 mW (+3 V Supply)
Single Supply: 2.7 V to 5.5 V
Differential Nonlinearity Error: 0.1 LSB
On-Chip Analog Input Buffers
On-Chip Reference
Signal-to-Noise Ratio: 49.2 dB
Over Seven Effective Bits
Spurious-Free Dynamic Range: –65 dB
No Missing Codes Guaranteed
28-Lead SSOP

FUNCTIONAL BLOCK DIAGRAM
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PRODUCT DESCRIPTION
The AD9281 is a complete dual channel, 28 MSPS, 8-bit
CMOS ADC. The AD9281 is optimized specifically for applica-
tions where close matching between two ADCs is required (e.g.,
I/Q channels in communications applications). The 28 MHz
sampling rate and wide input bandwidth will cover both narrow-
band and spread-spectrum channels. The AD9281 integrates
two 8-bit, 28 MSPS ADCs, two input buffer amplifiers, an internal
voltage reference and multiplexed digital output buffers.

Each ADC incorporates a simultaneous sampling sample-and-
hold amplifier at its input. The analog inputs are buffered; no
external input buffer op amp will be required in most applica-
tions. The ADCs are implemented using a multistage pipeline
architecture that offers accurate performance and guarantees no
missing codes. The outputs of the ADCs are ported to a multi-
plexed digital output buffer.

The AD9281 is manufactured on an advanced low cost CMOS
process, operates from a single supply from 2.7 V to 5.5 V, and
consumes 225 mW of power (on 3 V supply). The AD9281
input structure accepts either single-ended or differential signals,
providing excellent dynamic performance up to and beyond
14 MHz Nyquist input frequencies.

PRODUCT HIGHLIGHTS
1. Dual 8-Bit, 28 MSPS ADC

A pair of high performance 28 MSPS ADCs that are opti-
mized for spurious free dynamic performance are provided for
encoding of I and Q or diversity channel information.

2. Low Power
Complete CMOS Dual ADC function consumes a low
225 mW on a single supply (on 3 V supply). The AD9281
operates on supply voltages from 2.7 V to 5.5 V.

3. On-Chip Voltage Reference
The AD9281 includes an on-chip compensated bandgap
voltage reference pin programmable for 1 V or 2 V.

4. On-chip analog input buffers eliminate the need for external
op amps in most applications.

5. Single 8-Bit Digital Output Bus
The AD9281 ADC outputs are interleaved onto a single
output bus saving board space and digital pin count.

6. Small Package
The AD9281 offers the complete integrated function in a
compact 28-lead SSOP package.

7. Product Family
The AD9281 dual ADC is pin compatible with a dual 10-bit
ADC (AD9201).

5(9��)

8.2	  mm	  

10.5	  mm	  

48	  channels	  could	  be	  packaged	  in	  a	  single	  VME	  
board	  together	  with	  dedicated	  logic	  for	  

pipelines	  &	  DAQ	  &	  ECS	  interfaces	  

+	  

Ancillary	  HW	  

•  2	  channels	  
comparator	  

•  2	  channels	  OA	  
•  Passive	  components	  

≈	  	  30	  –	  35	  W	  	  
10	  W	  ADC	  –	  20/25	  W	  (FPGA	  +	  OAs	  +	  comparators	  )	  
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•  1	  GS/s	  FADC	  
•  High	  performances	  SRAM	  based	  FPGA	  

Off-‐Detector:	  Cluster	  Coun;ng	  DAQ	  	  BoE	  (I)	  
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•  Electrons	  clusters	  arrival	  ;me	  (tracking	  propose)	  	  
•  dE/dx	  by	  means	  of	  coun;ng	  of	  detected	  clusters	  
	  

• 	  1000	  samples	  (8	  bits)	  @	  1	  GHz	  
• 	  Single	  event	  buffer	  =	  1000	  x	  8	  bits	  
• 	  5	  events	  buffer	  provides	  ≈	  6	  μs	  latency	  1me	  

<	  1	  μs	  

Measurements	  

FADC	  Buffer	  

Hardware	  (COTS)	  
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8	  channels	  1	  GS/s	  DigiMzer	  -‐	  CAEN	  	  	  
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4/8 channel

10 bit 2 GS/s (interleaved) - 1 GS/s ADC

1 Vpp input dynamics (single ended or differential)

16-bit programmable DC offset adjustment (±0.5V)

External ADC clock input or PLL synthesis from

internal/external reference

Front panel clock In/Out available for multiboard

synchronisation (direct feed through or PLL based synthesis)

16 programmable LVDS I/Os

Trigger Time stamps

Memory buffer: up to 14.5 MSample/ch

FPGA for real-time data processing

Programmable event size and pre-post trigger adjustment

VME64X compliant interface

Optical Link interface

A2818 PCI controller available for handling up to 8 Modules

daisy chained via Optical Link

Firmware upgradeable via VME/Optical Link

Demo software

More

New Product

Request a quote
A few of seconds to receive our best offer
for this module. Click here >

VX1751

Print

Home / Products / Front End / VME / Digitizers / VX1751

VX1751
4/8 Channel 10 bit 2/1 GS/s Digitizer

The Mod. VX1751 is a 1-unit wide VME64X 6U module housing a 8 Channel 10 bit 1 GS/s Flash ADC Waveform
Digitizer with threshold Auto-Trigger capabilities. The Mod. VX1751 can work also as 4 Channel 10 bit 2 GS/s Flash
ADC Waveform Digitizer (Dual Edge sampling). 
Input dynamics is 1 Vpp (single ended or differential).
The DC offset of the input signal can be adjusted channel per channel by a programmable 16bit DAC on single
ended input version. 
The modules feature a front panel clock/reference In/Out and a PLL for clock synthesis from internal/external
references. This allows multi board phase synchronizations to an external clock reference or to a clock Digitizer
master board. 
The data stream is continuously written in a circular memory buffer. When the trigger occurs, the FPGA writes
further N samples for the post trigger and freezes the buffer that can be read either via VME or via Optical Link. The
acquisition can continue without dead time in a new buffer. 
Each channel has a SRAM memory buffer (1.835 MSamples/ch or 14.5 MSamples/s) with independent read-write
access divided in buffers of programmable size (1 ÷ 1024). 'Zero suppression' and 'data reduction' algorithms allow
substantial savings in data amount readout and processing, rejecting samples smaller than programmable
thresholds. 
The trigger signal can be provided via the front panel input as well as via the VMEbus, but it can also be generated
internally. The trigger from one board can be propagated to the other boards through the front panel Trigger Output.
An Analog Output allows to reproduce the sum of the input signals as well as the majority of the buffer occupancy. 
The Modules VME interface is VME64X compliant and the data readout can be performed in Single Data Transfer
(D32), 32/64 bit Block Transfer (BLT, MBLT, 2eVME, 2eSST) and 32/64 bit Chained Block Transfer (CBLT). 
The boards houses a daisy chainable Optical Link able to transfer data at 80 MB/s, thus it is possible to connect up
to eight ADC boards (64 ADC channels) to a single Optical Link Controller (Mod. A2818). Optical Link and VME
access are internally arbitrated.
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provides	  8	  inputs	  for	  A/D	  conversion	  @	  1	  GS/s	  	  

-‐	  4/8	  channels	  
-‐	  10	  bits	  2	  GS/s	  (interleaved)	  –	  1	  GS/s	  ADC	  

+	  5	  V	  -‐	  	  6.5	  A	  
+12V	  -‐	  	  0.2	  A	  
-‐12V	  	  -‐	  	  0.3	  A	  

≈	  	  40	  W	  
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BaBar-‐like	  op;on	  
Off-‐Detector	  boards:	  192	  
VME	  crates	  (16	  boards/crates):	  12	  
Power	  Requirements:	  ≈	  6	  -‐	  7	  kW	  
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Cluster	  Coun;ng	  op;on	  
Off-‐Detector	  boards:	  1152	  
VME	  crates	  (16	  boards/crates):	  72	  
Power	  Requirements:	  ≈	  46	  kW	  

30/08/11 13:591225_L.jpg 800×555 pixel
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Signal	  Cables	  

Cluster	  Coun;ng	  requires	  high	  frequency	  cables	  larger	  diameter	  	  more	  space	  to	  route	  the	  cables	  
	  Example	  :	  	  

-‐  RG178/U	  :	  diameter	  ≈	  2	  mm	  –	  a2enua;on	  	  ≈	  1.8	  dB/m	  @	  1	  GHz	  

-‐  RG174/U	  :	  diameter	  ≈	  2,6	  mm	  –	  a2enua;on	  	  ≈	  1.2	  dB/m	  @	  1	  GHz	  
-‐  Mini	  coax	  :	  diameter	  ≈	  0.81	  mm	  –	  a2enua;on	  	  ≈	  	  3	  dB/m	  @	  1	  GHz	  

Bonus	  :	  larger	  cables	  provide	  be2er	  shield	  against	  induced	  noise	  because	  the	  copper	  braid	  

-‐	  DCH	  number	  of	  sense	  wires	  (guess):	  9216	  
-‐	  Number	  of	  channels	  per	  board	  (guess):	  48	  
-‐	  Power	  requirement/board	  :	  ≈	  30	  -‐	  35	  W	  	  	  

-‐	  DCH	  number	  of	  sense	  wires	  (guess):	  9216	  
-‐	  Number	  of	  channels	  per	  board	  (guess):	  8	  
-‐	  Power	  requirement/board	  :	  ≈	  40	  W	  
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Off-‐Detector:	  HV/LV	  crates	  

London	  SuperB	  Workshop	  -‐	  Sep	  2011	   9	  G.	  Felici	  

HV	  crates	  (I)	  

-‐	  DCH	  number	  of	  sense	  wires	  (guess):	  9216	  
-‐	  24	  channels	  HV	  board	  
-‐	  Current	  resoluMon:	  100	  nA	  

-‐	  Sense	  wires	  per	  channel	  (average):	  24	  

30/08/11 14:121147_L.JPG 379×1.063 pixel

Pagina 1 di 2http://www.caen.it/documents/Ecommerce/572/1147_L.JPG

30/08/11 14:071033_L.jpg 800×609 pixel

Pagina 1 di 1http://www.caen.it/documents/Ecommerce/491/1033_L.jpg

HV	  boards:	  16	  
HV	  crates	  (16	  boards/crates):	  1	  
Power	  requirements:	  ≈	  2.3	  kW	  

HV	  crates	  (II)	  
30/08/11 14:071033_L.jpg 800×609 pixel
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HV	  boards:	  32	  
HV	  crates	  (16	  boards/crates):	  2	  
Power	  requirements:	  ≈	  4.6	  kW	  

-‐	  DCH	  number	  of	  sense	  wires	  (guess):	  9216	  
-‐	  12	  channels	  HV	  board	  
-‐	  Current	  resoluMon:	  2	  nA	  (20	  μA)/	  20	  nA	  (20	  μA)	  

-‐	  Sense	  wires	  per	  channel	  (average):	  24	  

30/08/11 14:15A1821 / High Voltage Power Supply Boards | CAEN
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12 channel HV board

0÷3 kV output voltage

Dual range current (20 µA / 200 µA)

Available with positive or negative polarity

250 mV Voltage Set / Monitor Resolution

2 nA / 20 nA Current Set / Monitor Resolution

Voltage ripple smaller than 30 mV peak-to-peak

Programmable TRIP parameter

1÷500 Volt/sec programmable Ramp Up/Down

Current generator operation in Overcurrent condition

Request a quote
A few of seconds to receive our best offer
for this module. Click here >

A1821

Print
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A1821
12 Channel 3 kV, 20/200 µA Board

The Model A1821 board house 12 HV channels with either positive (A 1821P) or negative (A 1821N) polarity. The
Mod. A 1821 output channels offer either 3 kV / 200 µA or 3 kV / 20 µA full scale range (dip-switch selectable);

If the output voltage differs from the programmed value by more than 3% of voltage full scale range, the channel is
signalled to be either in OVERVOLTAGE or UNDERVOLTAGE condition. Moreover, for each channel, a voltage
protection limit SVMAX can be fixed via software with 1 V resolution and the output voltage can not be programmed
beyond this value.

The HV RAMP-UP and RAMP-DOWN rates may be selected independently for each channel in the range 1÷ 500
V/s in 1 V/s steps.

The output current is monitored with 2 nA / 20 nA resolution depending on current range; if a channel tries to draw
a current larger than its programmed limit it is signalled to be in OVERCURRENT condition; the SY1527 system
detects this state as a fault and reacts according to the setting of the TRIP parameter, namely:

1) TRIP=infinite ( = 1000 s)

When the set output current value is reached the channel behaves like a constant current generator.

2) TRIP=finite (< 1000 s)

The output current keeps the set value only for programmed time interval and then is switched off.

The TRIP time (i.e. the maximum time an OVERCURRENT condition is allowed to last) can be programmed in 0.1
s steps.

The maximum output voltage (VMAX Hardware) can be fixed, through a potentiometer located on the front panel, at
the same common value for all the board channels and this value can be read out via software.

The boards are provided with an "HV EN" input that disables the channels when it is not connected to ground.
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-‐	  On-‐detector	  FEE	  Power	  Supply	  crates	  :	  2	  

LV	  crates	  	  
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Laboratori	  Frasca;	  

On-‐Detector	  electronics	  remarks	  
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COTS : Pros & Cons 

London	  SuperB	  Workshop	  -‐	  Sep	  2011	   11	  G.	  Felici	  

Pros	  

-‐	  high	  availability	  
-‐	  fast	  delivery	  
-‐	  low	  cost	  

Cons	  

-‐	  Consumer	  electronics	  have	  2-‐3	  year	  lifecycles	  

-‐	  Components	  are	  subject	  to	  the	  consumer	  electronics	  regulatory	  environment	  

Example:	  To	  comply	  with	  RoHS,	  for	  example,	  commercial	  electronics	  
manufacturers	  have	  had	  to	  move	  to	  lead-‐free	  solder	  	  possible	  problem:	  ;n	  
whiskers	  (microscopic	  growth)	  

-‐	  Components	  are	  developed	  for	  consumer	  applica;ons	  	  some	  feature	  are	  redundant	  
for	  our	  applica;ons	  	  power	  requirement	  

	  Example:	  in	  OA	  DC	  offset	  must	  be	  low,	  while	  in	  most	  FEE	  chain	  different	  FEE	  
	  sec;ons	  are	  AC	  coupled	  	  

-‐	  Must	  be	  qualified	  to	  work	  in	  radia;on-‐tolerant	  or	  radia;on-‐hard	  environment	  
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SuperB-‐DCH	   Servizio	  Ele2ronico	  
Laboratori	  Frasca;	  

COTS	  FE	  example	  :	  Proto	  2	  DCH	  preamplifier	  

Preamplifier	  
Board	  

Signal	  extrac;on	  &	  
protec;on	  board	  

	  
§  Number	  of	  channels	  :	  7	  
§  Zin	  ≈	  60	  Ω	  
§  Gain	  ≈	  8.8	  mV/fC	  
§  Noise	  ≈	  2500	  erms	  @	  250	  MHz	  BW	  
§  Rise	  ;me	  ≈	  2.4	  ns	  
§  Unipolar	  &	  Differen;al	  outputs	  (50	  Ω	  –	  110	  Ω)	  
§  Test	  input	  
§  Supply	  Voltage	  :	  +	  7V	  (310	  mA)	  	  -‐	  7V	  (190	  mA)	  
§  Power	  Dissipa;on	  :	  490	  mW/ch	  

Transimpedence	  
preamplifier	  

Differen;al	  
amplifier/shaper	  

output	  

Unipolar	  
amplifier/shaper	  

output	  

5	  mV/div	  

50	  mV/div	  

5	  ns/div	  average	  

1.8	  pF	  injec;ng	  capacitance	  

London	  SuperB	  Workshop	  -‐	  Sep	  2011	   12	  G.	  Felici	  

Preamplifier	  main	  features	  
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COTS	  FE	  example	  :	  Power	  Requirement	  Op;miza;on	  
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AD8015

REV . A –3–

.

V1

+VS

CLOCK
RECOVERYLPF:

3dB@
0.7 x F

LPF:
3dB@
0.7 x F

QUANTIZER
R > 40Ω
C1 >100pF
4.5V < VS < 11V

 CLK
 DATA

RR

C1

10kΩ

5

6

7

8

4

3

2

1
AD8015

50Ω
+1

G = 3
G = 30

50Ω
+1

–  + +VS

1.7V

1.7V

+VS

F igure 3. F iber Optic Rece iver App lication: Photod iode
Referred to Positive Supp ly

PHOTODIODE REFERRED TO NEGATIVE SUPPLY
Figure 4 shows the AD8015 used in a circuit where the photo-
diode is referred to the negative supply. This results in a larger
back bias voltage than when referring the photodiode to the
positive supply. The larger back bias voltage on the photodiode
decreases the photodiode’s capacitance thereby increasing its
bandwidth. The R2, C2 network shown in Figure 4 is added to
decouple the photodiode to the positive supply. This improves
PSRR.

+VS
1.7V

+VS

R2

C2

R > 40Ω
C1 >100pF
4.5V < VS < 11V
R2 AND C2 OPTIONAL
FOR IMPROVED PSRR
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1.7V

F igure 4. F iber Optic Rece iver App lication: Photod iode
Referred to Negative Supp ly

FIBER OPTIC SYSTEM NOISE PERFORMANCE
The AD8015 maintains 26.5 nA referred to input (RTI) to 100
MHz. Calculations below translate this specification into mini-
mum power level and bit error rate specifications for SONET
and FDDI systems. The dominant sources of noise are: 10 kΩ
feedback resistor current noise, input bipolar transistor base
current noise, and input voltage noise.

The AD8015 has dielectrically isolated devices and bond pads
that minimize stray capacitance at the IIN pin. Input voltage
noise is negligible at lower frequencies, but can become the
dominant noise source at high frequencies due to IIN pin stray
capacitance. Minimizing the stray capacitance at the IIN pin is
critical to maintaining low noise levels at high frequencies. The
pins surrounding the IIN pin (Pins 1 and 3) have no internal
connection and should be left unconnected in an application.
This minimizes IIN pin package capacitance. It is best to have no
ground plane or metal runs near Pins 1, 2, and 3 and to mini-
mize capacitance at the IIN pin.

The AD8015AR (8-pin SOIC) IIN pin total stray capacitance is
0.4 pF without the photodiode. Photodiodes used for SONET
or FDDI systems typically add 0.3 pF, resulting in roughly
0.7 pF total stray capacitance.

PIN CONFIGURATION

10kΩ

5

6

7

8

4

3

2

1
AD8015

50Ω
+1

NC

IIN

NC

VBYP –VS

–OUTPUT

+OUTPUT

+VS

G = 3
G = 30

NC = NO CONNECT

50Ω
+1

–  + +VS

1.7V

METALIZATION PHOTOGRAPH
Dimensions shown in microns. Not to scale.

FIBER OPTIC RECEIVER APPLICATIONS
In a fiber optic receiver, the photodiode can be placed from the
IIN pin to either the positive or negative supply. The AD8015
converts the current from the photodiode to a differential volt-
age in these applications. The voltage at the VBYP pin is  ≈1.8 V
below the positive supply. This node must be bypassed with a
capacitor (C1 in Figures 3 and 4 below) to the signal ground. If
large levels of power supply noise exist, then connecting C1 to
+VS is recommended for improved noise immunity. For opti-
mum performance, choose C1 such that C1 > 1/(2 π × 1000 ×
fMIN); where fMIN is the minimum useful
frequency in Hz.

PHOTODIODE REFERRED TO POSITIVE SUPPLY
Figure 3 shows the AD8015 used in a circuit where the photo-
diode is referred to the positive supply. The back bias voltage on
the photodiode is ≈1.8 V. This method of referring the photo-
diode provides greater power supply noise immunity (PSRR)
than referring the photodiode to the negative supply. The signal
path is referred to the positive rail, and the photodiode capaci-
tance is not modulated by high frequency noise that may exist
on the negative rail.

OPTIONAL
+VS CONNECTION

+OUTPUT

–OUTPUT

IIN

VBYP

973µ

998µ

+VS

838µ

–VS
813µ

NOTE:
FOR BEST PERFORMANCE ATTACH PACKAGE
SUBSTRATE TO +VS.
MATERIAL AT BACK OF DIE IS SILICON. USE OF
+VS OR –VS FOR DIE ATTACH IS ACCEPTABLE.

+	  5	  V	  
25	  mA	  

125	  mW	  +	  5	  V	  
1	  mA	  

5	  mW	  

2 FN3076.13
December 21, 2005
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HFA3046, HFA3096, HFA3127, HFA3128

+	  5	  V	  
15	  mA	  

75	  mW	  

+	   +	   GBW	  product	  NPN	  ≈	  4	  GHz	  @	  1	  mA/Vce=5V	  
GBW	  product	  PNP	  ≈	  4	  GHz	  @	  3	  mA/Vce=5V	  

≈	  210	  mW	  

COTS	  On-‐Detector	  FE	  Power	  Requirement	  (	  ≈	  250	  MH	  BW)	  

-‐	  DCH	  number	  of	  sense	  wires	  (guess):	  9216	  
-‐	  Power	  requirement	  per	  channel	  :	  210	  mW	  

Power	  Requirements:	  ≈	  2	  kW	  

•  Reducing	  the	  BW	  requirements	  	  reduc;on	  in	  Power	  requirements	  
•  Components	  MUST	  be	  qualified	  for	  radia;on	  environment	  	  

CB	  configuraMon	  
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Dedicated	  device	  (ASIC)	  example	  1	  :	  Class	  AB	  CCII	  based	  on	  current	  mirrors	  

London	  SuperB	  Workshop	  -‐	  Sep	  2011	   14	  G.	  Felici	  

Cdet	  =	  0	  pF	  

Cdet	  =	  24	  pF	  

Ri
se
	  ;
m
e	  
(n
s)
	  

Zi
n	  
(Ω
)	  

•  erms	  =	  1200	  e	  +	  141	  e/pF	  (200MHz	  BW)	  
•  ≈	  1	  mA	  @	  2.5	  V	  	  2.5	  mW	  

4	  ns	  
1	  fC	  

test	  pulse	  

IBM	  180	  nm	  
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Dedicated	  device	  (ASIC)	  example	  2	  :	  Class	  AB	  CCII	  based	  on	  Differen;al	  Pair	  

London	  SuperB	  Workshop	  -‐	  Sep	  2011	   15	  G.	  Felici	  

4	  ns	  
1	  fC	  

test	  pulse	  

Cdet	  =	  0	  pF	  

Cdet	  =	  24	  pF	  

•  erms	  =	  450	  e	  +	  134	  e/pF	  (200MHz	  BW)	  
•  ≈	  6	  mA	  @	  2.5	  V	  	  15	  mW	  

Ri
se
	  ;
m
e	  
(n
s)
	  

Rise	  ;me	  vs	  Cdet	   Zin	  vs	  Input	  frequency	  

Zi
n	  
(Ω
)	  

IBM	  180	  nm	  
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Conclusions	  
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ON-‐DETECTOR	  ELECTRONICS	  

The	  use	  of	  COTS	  electronics	  should	  be	  avoided	  because	  power	  requirements,	  PCB	  size,	  and	  
radia;on	  environment.	  

OFF-‐DETECTOR	  ELECTRONICS	  

Both	  boards/crates	  and	  total	  power	  requirements	  differs	  greatly	  for	  BaBar-‐like	  and	  Cluster	  
Coun;ng	  electronics	  (192/12/6	  BaBar-‐like	  and	  1152/72/46	  Cluster	  Coun;ng).	  

Cluster	  Coun;ng	  FE	  remark:	  probably	  within	  a	  couple	  of	  years	  it	  will	  be	  possible	  to	  pack	  16	  -‐	  
1	  GS/s	  	  digi;zer,	  feature	  extrac;on	  logic	  and	  buffers	  in	  a	  single	  VME	  board,	  but	  at	  the	  
present	  ;me	  the	  state	  of	  art	  are	  8	  -‐	  1	  GS/s	  channels	  in	  a	  (standard)	  VME	  board.	  

BaBar-‐like	  FE	  remark:	  48	  channels	  in	  a	  VME	  board	  is	  a	  (very)	  prudent	  es;ma;on.	  A	  real	  one	  
could	  be	  64	  	  (using	  micro	  coax	  or	  twisted	  pairs	  signal	  cables).	  In	  such	  a	  way	  the	  boards/
crates	  counts	  would	  decrease	  to	  144/9.	  

CLUSTER	  COUNTING	  REMARKS	  

The	  minimum	  BW	  required	  of	  about	  200-‐250	  MHz	  entails	  larger	  power	  dissipa;on	  on	  the	  
end-‐plate	  (unfortunately	  FE	  is	  not	  distributed	  on	  both	  end	  plates)	  and	  high	  bandwidth	  
cables.	  Unavoidably	  high	  bandwidth	  distributed	  system	  is	  more	  sensi;ve	  to	  noise.	  


