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1 Introduction
This board is a multipurpose board designed to be able to receive 12 channels of a parallel optical receiver (Avago HFBR-782BZ type) and to drive separately 12 channels of a parallel optical transmitter (Avago HFBR-772BWZ type). The transmitter can drive an external signal through all the 12 channels simultaneously or individual signals. It can also drive a 50% duty cycle clock through the 12 channels simultaneously.

All details can be found in [1].


An image of the board can be seen in figure 1.
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Figure 1: Image of the MTXRX board.

2 OPERATION 
· Input power should be approximately 5 Volts (4.3 V to 6 V should be OK).
· Control jumpers: there are several connectors where a jumper or an external control signal can be connected in order to change the behaviour of the different components. Typically, the active pin is connected to a pull resistor, and the other pin is tied to GND or 3.3V, so that it allows switching the control signal’s value.

· P3:  power regulator enable with pull down resistor, a jumper drives high level. Should be connected for operation.
· P10: MTP receiver module control inputs:

· SQ: squelch enable (internal pull-up), jumper drives low level.

· RX: receiver enable (internal pull-up), jumper drives low level.

· SD: signal detect enable (internal pull-up), jumper drives low level.

· P6: MTP transmitter module control inputs:

· TX: transmitter disable (internal pull-down), jumper drives high level.

· TX: transmitter enable (internal pull-up), jumper drives low level.

· RST: reset (active low, internal pull-up), jumper drives low level. Reset clearse Fault status, resets logic functions, disables transmitter.

· P8: IC8516 output enable with pull-up, jumper drives low level (disables IC).

· Other connectors

· P7: ICS8516 input selector; usage described below.

· P11: external ICS8616 input; usage described below.

· P2: parallel input bus for the MTP transmitter module.

· P9: parallel output bus for the MTP receiver module.
· LED indicators:

· D1: MTP tx module Fault (should be off).  Testpoint J2 is connected directly to the module’s Fault signal (active low).

· D2: MTP rx module Signal Detect (should be on IF the 12 channels are receiving signal). Testpoint J3 is connected directly to the module’s SD pin (active high). 
2.1 Transmitter module operation

Three different sources can be used in order to input signal to the MTP transmitter module: built-in oscillator, single external input (distributed to all 12 fibre-optic channels) or individual, per-channel, external input.

For both external signal configurations, and because of AC-coupling, a DC-balanced code (same number of 1’s and 0’s) should be used.

The transmitter can be disabled and reset by connecting a jumper or an external output to connector P6.

2.1.1 Built-in oscillator
· Uses an on-board LM555, configured as a 50% duty cycle oscillator. The oscillation frequency is f = 1/(1.4*R4*C18) (In reality it is aprox 470 kHz and pulse with is 310 ns, so 14% duty cycle).
· Connect 2 jumpers on 1&3 and 2&4 of P7

· Leave P8 unconnected (IC8516 enabled)
· NOTE: This oscillator is used with the purpose of enabling the optical transmission in the TX (without a periodic signal it will not produce light). The frequency is too low for the characteristics of the link and thus, it will not be recovered properly in the RX. The shape of the recovery signal will change depend also on the value of the capacitors (C16, C17, etc)

2.1.2 External signal over 12 channels

· Connect your external differential signal in P11. It is terminated (100 Ω differential), AC-coupled, and input to the ICS8516, which can accept “any differential input levels” (as stated in its datasheet).
· Connect 2 jumpers on 3&5 and 4&6 of P7

· Leave P8 unconnected (IC8516 enabled)

2.1.3 External signal on individual channels

· The AVAGO transmitter input differential stage is AC-coupled (by in-board external capacitors), and internally terminated (100 Ω differential termination) and self-biased (1.7 V common mode). It accepts CML-compatible differential signals. 

· Connect P8 (IC8516 disabled)

· Connect your external signals on P2 pins. 

· Note that channel 1 is not first channel, see table 1. 
	P2 and P9 differential pair (p/n)
	MTP fibre-optic #

	1/2
	8

	3/4
	7

	5/6
	6

	7/8
	5

	9/10
	4

	11/12
	3

	13/14
	2

	15/16
	1

	17/18
	0

	19/20
	9

	21/22
	10

	23/24
	11

	25/26
	--

	27/28
	--

	29/30
	--

	31/32
	--

	33/34
	--


Table 1: Mapping of the parallel bus connectors versus the Avago channel number.

2.2 Receiver module operation

The received signal is output with CML levels and AC-coupled by means of on-board capacitors. The differential output corresponding to each channel can be read at connector P9 (see table 1 for the mapping).
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