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1 Introduction

The P2 rear 10 card (FanioDC) is being designed for Hall-B (Collaboration, 2009) upgrade. This module is
responsible for connecting the trigger/clock/reset/busy signals between the T1 (GU, TID design, 2009) and the
FANIO (GU, FANIO, 2010) boards. Some extra functions are added to the board in case that the TI and/or the
FANIO boards are not available when testing the CAEN TDC (1290). Figure 1 shows the diagram of the
FanioDC in the setup.
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2 Purpose of the module

The main purpose is to supply an easy and robust connection between the Tl and FANIO modules via their
VME P2 connectors for CLOCK/TRIGGER/RESET/STATUS communication. The added function of the board
makes it possible that the CAEN TDC (V1290) can be tested without the T1 and/or FANIO modules.

When the FanioDC is plugged in the back of Tl board, it connects the CLOCK/TRIGGER/RESET from the
P2 VME connector (from TI) to the 16-pin front panel connector. The 16-pin connector can drive the CAEN
TDC (V1290) directly, or connect to another FanioDC in the back of the FANIO board. The board also connects
the STATUS (busy for example) from the 16-pin connector to the T1 via P2 VME connector.

When the FanioDC is plugged in the back of FANIO board, it passes the CLOCK/TRIGGER/RESET from
the 16-pin connector to the FANIO via P2 VME connector. It also pass the FANIO’s STATUS (busy for
example) to the 16-pin connector. If there is no input at the 16-pin connector (that is there is no T1 in the setup),
the FanioDC can generate a 41.67 MHz clock to the FANIO board. It can generate TRIGGER and RESET via a
push button. It can also generate a repetitive 32 KHz trigger, which may be too high to be useful for hall-B
experiment though.

3 Functional Descriptions

Figure 3 shows the block diagram of the FanioDC module.
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Figure 3: FanioDC functional diagram

The FanioDC gets its power from the P2 connector, which has +5V only. It uses a National
Semiconductor’s LP3874 to lower down the voltage to +3.3V, which supply power for the CMOS output
oscillators, and the PECL output drivers. It uses the Texas Instrument’s MC33063 to get -3.3V, which supplies
power for the low voltage ECL drivers. The PECL clock is AC coupled to drive the FANIO, while the ECL
output can be either AC or DC coupled to drive the FANIO

If the MC33063 does not work for our case here, the other option is to ‘steal’ the -3.3V supply from
FANIO board via the row#A of P2 connector. This will sacrifice the independence of the FanioDC. If the clock
(only the clock) is needed, the -3.3V power will not be necessary, as the PECL driver should work.



Multiple jumpers are used to select the clock/trigger/reset sources, and the routing is optimized for the
direct pass through between P2 connector and the 16-pin front panel connector. The CLOCK, TRIGGER and
RESET signals can be selected independently.

4. Specification Sheet
4.1 Mechanical

e Single width VME P2 rear I/0 board. Size: 3Ux80mm (or 200mmX80mm).

4.2 P2 inputs/outputs:

41.67 MHz clock ECL 100 Ohm differential;
Trigger, ECL 100 Ohm differential;

Reset, ECL 100 Ohm differential;

Status (busy), ECL 100 Ohm differential.
SCL/SDA, LVTTL for I12C communication.

4.3 Front panel inputs and outputs:
e 41.67 MHz clock ECL 100 Ohm differential;
e Trigger, ECL 100 Ohm differential;
e Reset, ECL 100 Ohm differential;
e Status (Busy), ECL 100 Ohm differential

4.4 Power requirements:
o +5v @ 0.5 Amps;

e Optional -3.3V from FANIO or TI: 200mA

4.5 Environment:
e Forced air cooling;

o Commercial grade components ( 0-75 Celsius)

5 FanioDC operation procedure:
The FanioDC needs be properly set, and plugged into the proper crate and slot. Damage may happen to the
FanioDC, the crate, or other PCBs in the crate if the right procedure is not followed.

5.1 Power supply:

The board can use (steal) -3.3V directly from the Tl or FANIO. It can also generate its own -3.3V supply
by a voltage inverter. If the on-board -3.3V is to be used, do not staff the fuse “F3”. If the fuse is staffed, do not
staff the voltage inverter (USM3). Anyway, the voltage inverter is preferred.

5.2 Hardware setting (Jumper etc.):
5.2.1: Clock source selection (PJC setting)

External (from 16-pin connector)

Short pin#1 to pin#3, short pin#2 to pin#4

PECL clock

Short pin#5 to pin#3, short pin#6 to pin#4, and populate capacitors C1 and C2

ECL clock

Short pin#5 to pin#3, short pin#6 to pin#4, and populate capacitors C6 and C7

5.2.2: Trigger source selection (PJT setting)




External (from 16-pin connector)

Short pin#1 to pin#3, short pin#2 to pin#4

PECL, 32kHz trigger

Short pin#5 to pin#3, short pin#6 to pin#4, and populate capacitors C3 and C4

ECL, push button trigger

Short pin#5 to pin#3, short pin#6 to pin#4, and populate C8 and C9 as zero
ohm resistors (DC coupling)

5.2.3: Reset source selection (PJS setting)

External (from 16-pin connector)

Short pin#1 to pin#3, short pin#2 to pin#4

ECL, push button Reset

Short pin#5 to pin#3, short pin#6 to pin#4

6 Backplane pin out tables:

6.1 VME P2 User-defined pin table

Pin name Signal Name Signal Level
A23, A24, A25 -3.3V -3.3V power
C01 SCL I2C (LVTTL)
C02 SDA 12C (LVTTL)
C13 CLK+ ECL

Cl4 CLK- ECL

C17 TRIG1+ ECL

C18 TRIG1- ECL

C21 TRIG2+ ECL

C22 TRIG2- ECL

C25 SYNC+ ECL

C26 SYNC- ECL

C29 BUSY+ ECL

C30 BUSY- ECL

6.2 Front panel 16-pin connector pin table
The definition is compatible with the CAEN TDC V1290.

Pin name Signal Name Signal Level

1,2,11,12 Not used N/A

3,4 Trigger+, Trigger- ECL, 100 ohm

56 Reset+, Reset- ECL, 100 ohm

7,8 Clock+, Clock- ECL, 100 Ohm

9,10 Trigger2+, Trigger2- ECL, 100 ohm

13, 14 Status+, Status- ECL, 100 ohm

15 SCL (12C clock) LVTTL (CAEN no use pin)

16 SDA (12C data) LVTTL (CAEN no use pin)
7. Citations:
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Appendix A: design schematics
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Appendix B: PCB layout
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Appendix C: Bill of Material

Bill of' 'IVIa'ter'iaIs"

Source Data From:

FanioDC.PchDoc

Bill of Materials Far:PCB Document [FanioDC.PcbDoc]’

Project: FanioDC.PriPch
Variant: None
Creation Date:  4/28/2011 1:31:28 PM

Print Date: 40661 40661.56405
antplint Comiment [{LibRef:: ] H H N o N nescriplion. N i i Quantity H N
0603 C0503 C1,C2, C3, C4, C6, C7. C8, C9, C61, C62, |Ceramic Chip Capacitor - Standar Lo 17:
C T491C T491C CT1. CT2, CT3. CT4. CT5. CT13. CT31. Solid Tantalum Chip Capacitor. Standard T491 N
DSO-C2/X1.8 (D Schottky D Schottky D1 Schottiy Diode o
PIN-W2/E2.8 |(Fuse 2 Fuse 2 F3, F5, F5A Fuse 3
AXIAL-0.9 Inductor Iron Inductor Iren 'L'W;'I:i o Magnetic-Core Inductor .2
918516X903 |09 18516 6903 |09 18 516 6803 [P1 Flat Cable Connector (IDC). Standard Male He; 1
VMEPZRear |P2Rear P2Rear PR |vME180-P2 !
HDR2X3 Header 3X2 Header 3X2 PJC. PJS, PJT Header, 3-Pin, Dual row A
3-0603 150 ERJ3BS R1.R2,R3, R4, Ri1, R12,R13 R14, R15, |Law Ohmic Value Thick Film Chip Resistar, 0.1 i
3-0603 1.67K ERJ3BS R21, R2Z, R42. R51, R62 Low Ohric Value Thick Film Chip Resistar, 0.1 5
3-0603 1.02K ERJ3BS R31,R3Z R4 T Low Ohmic Value Thick Film Chip Resistor, 0.1 S
SPST-2 SW-PB SW-PB SR, 8T Switch )
751-02_L MC33063AD MC33063AD Usm3 DC-to-DC Converter Control Circuit 1
751D-04_N  |MCIDDEL91DW |MC100EL91DW |UECL Triple PECL to ECL Translator A
MPO5A_N LP3874EMP-3.2 |LP3874EMP-3.3 [UP ""|o.8A Fast Ultra Low Dropout Linear Regulators I
TSSOP50P49( SY55857L SY55857L UPECL Micre! dual Anylevel to LVPECL translator w1
DSO-N4 ECS-240-20-7  |ECS-240-20-7  [YC. YT Crystal Oscillator i)
62
Approved Notes
Altium Limited Confidential 4/28/2011 Page 1
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