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1. Introduction

The analog interface module is intended for measurement of slow changing voltages produced by analog sensors (inclinometer, R, Z, proximity), temperature sensors and for laser control. Thereupon three modification of the module exist:

· 6xAIF

to measure voltages of inclinometer, R-, and Z-sensors

· TC+2PIF 
to measure temperature and voltages of 24 proximity sensors

· 4xPIF 

to measure voltages of 48 proximity sensors
A main measurement/control/interface unit of the module is Embedded Local Monitor Board (ELMB). ELMB has 64 analog inputs and 16 digital outputs (see ELMB User’s Guide). The analog readout module provides matching circuitry for analog inputs and digital outputs controlled by ELMB. The module is supplied with CAN interface and does not require backplane. There are 15 LEDs at the front panel to indicate a state of laser control outputs and presence of proper voltages.
2. Construction

The analog readout module is performed as 6U VME module 340 mm depth. It consists of motherboard, embedded local monitor board (ELMB) inserted into two 100-contact headers, and mezzanine board. The motherboard contains three stacking 40-pin connectors for exchangeable mezzanine board. The mezzanine board provides interconnection between connectors arranged at the front panel and stacking connectors. There are three modifications of the module defined by kind of mezzanine board. The first modification (6xAIF) has six 20-pin headers to connect with analog interface boards. The second modification (TC+2xPIF) has two 26-pin headers to connect with proximity interface boards and six RJ12 jacks for 18 temperature measurement channels. The temperature conversion board is used as the second mezzanine board in this modification. The third modification (4xPIF) has four 26-pin headers to connect with proximity interface boards. The modules 6xAIF and 4xPIF have width 8HP; the TC+2xPIF module has width 12HP.
The analog readout motherboard has eight connectors:

J13, J14
–DB9 CAN bus connectors
J15, J16
– Molex SL 6-pin connectors
J18A, J18B
– 2-port RJ12 jack

Port 1 – Laser Output (This station)

Port 2 – Laser Input

J19, J20
– Molex SL 6-pin connectors

The analog readout board has four switches performed as pin strips controlled by shunts (jumpers):

P1
– Select the input voltage for the Z1 sensor


   One shunt is used always
P2
– Connect Z2 input voltage to the output connector J6


   Two shunts are used simultaneously. If connection is not required, both

   shunts should be placed to a single pin of the same switch.

P3
– Select the current board laser output


   Two shunts are used always
P4
– Select a source for the channel 4 at the output connector J6 (pins 7, 8):

   Z1 reference voltage or R3 sensor.


   Two shunts are used always. 

3. Circuit Diagram

A main unit of the analog readout module is ELMB inserted into two 100-contact headers. ELMB has 64 analog inputs to measure voltage in a range of 0 to 5VDC. To provide measurement of output voltages for various alignment analog sensors 

It consists of the low drop output (LDO) voltage regulator and cross-connection circuitry. Voltage regulator is performed in LT1761 U1 integrated circuit with external resistive divider R1, R2 that determines the output voltage as 11.2 V. Red LED indicates a presence of the regulated voltage.

4. Application Notes

1. Admissible positions of shunt at the P1 switch are the following (any other position is prohibited):





2. Admissible positions of shunts at the P1 switch are the following (any other position is prohibited):





3. Admissible positions of shunt at the P1 switch are the following (any other position is prohibited):






4. Admissible positions of shunt at the P1 switch are the following (any other position is prohibited):


5. Functioning

The analog interface board is a passive device representing a cross-connection board with internal voltage regulator. It works properly if all settings and connections are correct.

6. Debugging and Testing

Necessary equipment:

· Digital voltmeter

· 12 – 15 V power supply

· Power cable for analog interface board

Properly manufactured analog interface boards do not require any adjustments and should work correct at once.

1. Check the assembled board visually. It must not have visible damages. All components and their values must be in accordance with documents.

2. Connect the analog interface board under test to the power supply 12 – 15 V and turn on it. Check an input voltage after the F1 and F2 fuses; replace them if necessary.

3. Check +11.3V output voltage of the LDO voltage regulator.

4. A complete test of the analog alignment DAQ including the analog interface board must be performed before a final assembly.

7. Troubleshooting and Maintenance

Output voltage of the voltage regulator is wrong.

· Check an input voltage; it should be 12 – 15 V.

· Check a fuse F2; replace it if necessary.

· Check values of the R1 and R2 resistors.

· Check polarity of the C6, C8, and C9 tantalum capacitors (a white band marks a positive pad).

· If the previous checks do not discover a reason of failure, replace the U1 LTC11761 integrated circuit.

8.     Specification

General

Dimensions of the board 
6.7” x 2.9”

Input connector J1

6-port RJ11 jack

Input/output connector J2
4-port RJ11 jack

Output connector J3

RJ11 jack

Power connectors J4, J5
2-pin Molex Sabre 43160-3102

Output connector J6

20-pin 3M header 3428-6002

Switch P1


3-pin single raw strip 3M 929647-09-36-I 

(modified) with shunt 3M 929957-08

Switch P2 


2 x 2 double raw strip 3M 929665-09-36-I 

(modified) with shunts 3M 929957-08

Switch P3 


6 x 2 double raw strip 3M 929665-09-36-I 

(modified) with shunts 3M 929957-08

Power characteristics

Minimum input voltage


+12 V

Maximum input voltage


+15 V

Output regulated voltage


+11.2 V

Power consumption:



480 mW with entire sensor set

Current consumption:

Inclinometer


       7     mA

R-sensors


2 x 1.13 =   2.26 mA

Z-sensors


2 x 11.3 = 22.6   mA

On board power protection:

Two fuses




0.5 A

LT1761 voltage regulator has overcurrent and overtemperature protection

Specification of connectors

Internal on-board connectors

Stacking connector J1 (channels 1 to 20):

	Pin
	Name
	Pin
	Name

	1
	In1+
	2
	In1-

	3
	In2+
	4
	In2-

	5
	In3+
	6
	In3-

	7
	In/Out4+
	8
	In/Out4-

	9
	In5+
	10
	In5-

	11
	In6+
	12
	In6-

	13
	In7+
	14
	In7-

	15
	In8+
	16
	In8-

	17
	In9+
	18
	In9-

	19
	In10+
	20
	In10-

	21
	In11+
	22
	In11-

	23
	In12+
	24
	In12-

	25
	In13+
	26
	In13-

	27
	In14+
	28
	In14-

	29
	In15+
	30
	In15-

	31
	In16+
	32
	In16-

	33
	In17+
	34
	In17-

	35
	In18+
	36
	In18-

	37
	In19+
	38
	In19-

	39
	In20+
	40
	In20-


Stacking connector J2 (channels 21 to 40):

	Pin
	Name
	Pin
	Name

	1
	In21+
	2
	In21-

	3
	In22+
	4
	In22-

	5
	In23+
	6
	In23-

	7
	In/Out24+
	8
	In/Out24-

	9
	In25+
	10
	In25-

	11
	In26+
	12
	In26-

	13
	In27+
	14
	In27-

	15
	In28+
	16
	In28-

	17
	In29+
	18
	In29-

	19
	In30+
	20
	In30-

	21
	In31+
	22
	In31-

	23
	In32+
	24
	In32-

	25
	In33+
	26
	In33-

	27
	In34+
	28
	In34-

	29
	In35+
	30
	In35-

	31
	In36+
	32
	In36-

	33
	In37+
	34
	In37-

	35
	In38+
	36
	In38-

	37
	In39+
	38
	In39-

	39
	In40+
	40
	In40-


Stacking connector J3 (channels 41 to 60):

	Pin
	Name
	Pin
	Name

	1
	In41+
	2
	In41-

	3
	In42+
	4
	In42-

	5
	In43+
	6
	In43-

	7
	In/Out44+
	8
	In/Out44-

	9
	In45+
	10
	In45-

	11
	In46+
	12
	In46-

	13
	In47+
	14
	In47-

	15
	In48+
	16
	In48-

	17
	In49+
	18
	In49-

	19
	In50+
	20
	In50-

	21
	In51+
	22
	In51-

	23
	In52+
	24
	In52-

	25
	In53+
	26
	In53-

	27
	In54+
	28
	In54-

	29
	In55+
	30
	In55-

	31
	In56+
	32
	In56-

	33
	In57+
	34
	In57-

	35
	In58+
	36
	In58-

	37
	In59+
	38
	In59-

	39
	In60+
	40
	In60-


Pin strip J4 (switch In4 ((  Z1 Laser Control):

	Pin
	Name
	Pin
	Name

	1
	In4+
	2
	In4-

	3
	In/Out4+
	4
	In/Out4-

	5
	ZL1Enbl
	6
	GND


Pin strip J5 (switch In14 ((  Z2 Laser Control):

	Pin
	Name
	Pin
	Name

	1
	In14+
	2
	In14-

	3
	In/Out14+
	4
	In/Out14-

	5
	ZL2Enbl
	6
	GND


Pin strip J6 (switch In24 ((  Z3 Laser Control):

	Pin
	Name
	Pin
	Name

	1
	In24+
	2
	In24-

	3
	In/Out24+
	4
	In/Out24-

	5
	ZL3Enbl
	6
	GND


Pin strip J7 (switch In34 ((  Z4 Laser Control):

	Pin
	Name
	Pin
	Name

	1
	In34+
	2
	In34-

	3
	In/Out34+
	4
	In/Out34-

	5
	ZL4Enbl
	6
	GND


Pin strip J8 (switch In44 ((  Z5 Laser Control):

	Pin
	Name
	Pin
	Name

	1
	In44+
	2
	In44-

	3
	In/Out44+
	4
	In/Out44-

	5
	ZL5Enbl
	6
	GND


Pin strip J9 (switch In54 ((  Z6 Laser Control):

	Pin
	Name
	Pin
	Name

	1
	In54+
	2
	In54-

	3
	In/Out54+
	4
	In/Out54-

	5
	ZL6Enbl
	6
	GND


ELMB-1 connector J10:

	Pin
	Name
	Pin
	Name

	A1
	-
	B1
	-

	A2
	-
	B2
	-

	A3
	CSA
	B3
	-

	A4
	ADIN
	B4
	GND

	A5
	AMUX
	B5
	ACLK

	A6
	-
	B6
	ADOUT

	A7
	LC2
	B7
	-

	A8
	LC4
	B8
	LC1

	A9
	LC6
	B9
	LC3

	A10
	-
	B10
	LC5

	A11
	-
	B11
	-

	A12
	GND
	B12
	GND

	A13
	ADOUT
	B13
	-

	A14
	AMUX
	B14
	-

	A15
	ADIN
	B15
	-

	A16
	ACLK
	B16
	GND

	A17
	CSA
	B17
	-

	A18
	AGND
	B18
	GND

	A19
	Ch17
	B19
	AGND

	A20
	Ch18
	B20
	AGND

	A21
	Ch19
	B21
	AGND

	A22
	Ch20
	B22
	AGND

	A23
	Ch21
	B23
	AGND

	A24
	Ch22
	B24
	AGND

	A25
	Ch23
	B25
	AGND

	A26
	Ch24
	B26
	AGND

	A27
	Ch25
	B27
	AGND

	A28
	Ch26
	B28
	AGND

	A29
	Ch27
	B29
	AGND

	A30
	Ch28
	B30
	AGND

	A31
	Ch29
	B31
	AGND

	A32
	Ch30
	B32
	AGND

	A33
	Ch31
	B33
	AGND

	A34
	Ch32
	B34
	AGND

	A35
	Ch49
	B35
	AGND

	A36
	Ch50
	B36
	AGND

	A37
	Ch51
	B37
	AGND

	A38
	Ch52
	B38
	AGND

	A39
	Ch53
	B39
	AGND

	A40
	Ch54
	B40
	AGND

	A41
	Ch55
	B41
	AGND

	A42
	Ch56
	B42
	AGND

	A43
	Ch57
	B43
	AGND

	A44
	Ch58
	B44
	AGND

	A45
	Ch59
	B45
	AGND

	A46
	Ch60
	B46
	AGND

	A47
	AGND
	B47
	AGND

	A48
	AGND
	B48
	AGND

	A49
	AGND
	B49
	AGND

	A50
	AGND
	B50
	AGND


ELMB-2 connector J11:

	Pin
	Name
	Pin
	Name

	A1
	-
	B1
	-

	A2
	-
	B2
	-

	A3
	-
	B3
	-

	A4
	-
	B4
	-

	A5
	GND
	B5
	GND

	A6
	ZLC1
	B6
	ZLC2

	A7
	ZLC3
	B7
	ZLC4

	A8
	ZLC5
	B8
	ZLC6

	A9
	-
	B9
	-

	A10
	CAN-H
	B10
	CAN-L

	A11
	CAN-GND
	B11
	CAN-GND

	A12
	CAN+7V
	B12
	CAN+5V

	A13
	VREF
	B13
	CANRST

	A14
	D+7V
	B14
	D+3.3V

	A15
	-
	B15
	GND

	A16
	-
	B16
	-

	A17
	A+5V
	B17
	A-5V

	A18
	AGND
	B18
	GND

	A19
	Ch1
	B19
	AGND

	A20
	Ch2
	B20
	AGND

	A21
	Ch3
	B21
	AGND

	A22
	Ch4
	B22
	AGND

	A23
	Ch5
	B23
	AGND

	A24
	Ch6
	B24
	AGND

	A25
	Ch7
	B25
	AGND

	A26
	Ch8
	B26
	AGND

	A27
	Ch9
	B27
	AGND

	A28
	Ch10
	B28
	AGND

	A29
	Ch11
	B29
	AGND

	A30
	Ch12
	B30
	AGND

	A31
	Ch13
	B31
	AGND

	A32
	Ch14
	B32
	AGND

	A33
	Ch15
	B33
	AGND

	A34
	Ch16
	B34
	AGND

	A35
	Ch33
	B35
	AGND

	A36
	Ch34
	B36
	AGND

	A37
	Ch35
	B37
	AGND

	A38
	Ch36
	B38
	AGND

	A39
	Ch37
	B39
	AGND

	A40
	Ch38
	B40
	AGND

	A41
	Ch39
	B41
	AGND

	A42
	Ch40
	B42
	AGND

	A43
	Ch41
	B43
	AGND

	A44
	Ch42
	B44
	AGND

	A45
	Ch43
	B45
	AGND

	A46
	Ch44
	B46
	AGND

	A47
	Ch45
	B47
	AGND

	A48
	Ch46
	B48
	AGND

	A49
	Ch47
	B49
	AGND

	A50
	Ch48
	B50
	AGND


Pin strip J12 (Enable CAN bus reset):

	Pin
	Name
	Pin
	Name

	1
	Resest In
	2
	Bus reset


General Front Panel Connectors

CAN bus connectors J13, J14:

	Pin
	Name

	1
	CAN Bus Reset

	2
	CAN-L

	3
	CAN-GND

	4
	-

	5
	-

	6
	CAN-GND

	7
	CAN-H

	8
	-

	9
	CAN+7V


Low Voltage connectors J15, J16:

	Pin
	Name

	1
	A+12V

	2
	AGND

	3
	D+7V

	4
	GND

	5
	CAN+7V

	6
	CAN-GND


SLM Laser Control connector J18A:

	Pin
	Name

	1
	SLM Laser 1

	2
	GND

	3
	SLM Laser 2

	4
	GND

	5
	SLM Laser 3

	6
	GND


SLM Laser Control connector J18B:

	Pin
	Name

	1
	SLM Laser 4

	2
	GND

	3
	SLM Laser 5

	4
	GND

	5
	SLM Laser 6

	6
	GND


Transfer Line Laser Control connector J19:

	Pin
	Name

	1
	TL Laser 1

	2
	GND

	3
	TL Laser 2

	4
	GND

	5
	TL Laser 3

	6
	GND


Transfer Line Laser Control connector J20:

	Pin
	Name

	1
	TL Laser 4

	2
	GND

	3
	TL Laser 5

	4
	GND

	5
	TL Laser 6

	6
	GND


6xAIF Front Panel Connectors

AIF connectors J21 – J26 (AIF1 – AIF6):

	Pin
	Name
	Pin
	Name

	1
	Incl VX
	2
	AGND

	3
	Incl VY
	4
	AGND

	5
	Z1 wiper
	6
	AGND

	7
	Z1Vr/R3
	8
	AGND

	9
	Z2 wiper
	10
	AGND

	11
	R1 wiper
	12
	AGND

	13
	R1 Vref
	14
	AGND

	15
	R2 wiper
	16
	AGND

	17
	R2 Vref
	18
	AGND

	19
	Z2 Vref
	20
	AGND


TC+2xPIF Front Panel Connectors

PIF connectors J28, J29 (PIF1, PIF2):

	Pin
	Name
	Pin
	Name

	1
	VPX1-1
	2
	AGND

	3
	VPX1-2
	4
	AGND

	5
	VPX2-1
	6
	AGND

	7
	VPX2-2
	8
	AGND

	9
	VPX3-1
	10
	AGND

	11
	VPX3-2
	12
	AGND

	13
	VPX4-1
	14
	AGND

	15
	VPX4-2
	16
	AGND

	17
	VPX5-1
	18
	AGND

	19
	VPX5-2
	20
	AGND

	21
	VPX6-1
	22
	AGND

	23
	VPX6-2
	24
	AGND

	25
	Vref
	26
	AGND


Temperature conversion ports 1 to 6:

	Pin
	Name

	1
	T1

	2
	Vref

	3
	T2

	4
	Vref

	5
	T3

	6
	Vref


4xPIF Front Panel Connectors

PIF connectors J30 – J33 (PIF3 – PIF6):

	Pin
	Name
	Pin
	Name

	1
	VPX1-1
	2
	AGND

	3
	VPX1-2
	4
	AGND

	5
	VPX2-1
	6
	AGND

	7
	VPX2-2
	8
	AGND

	9
	VPX3-1
	10
	AGND

	11
	VPX3-2
	12
	AGND

	13
	VPX4-1
	14
	AGND

	15
	VPX4-2
	16
	AGND

	17
	VPX5-1
	18
	AGND

	19
	VPX5-2
	20
	AGND

	21
	VPX6-1
	22
	AGND

	23
	VPX6-2
	24
	AGND

	25
	Vref
	26
	AGND


Fig. 1. The analog readout motherboard

Fig. 2. The analog readout module 6xAIF

Fig. 3. The analog readout module TC+2xPIF

Fig. 4. The analog readout module 4xPIF
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