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SHARC 11 Electronics

2. Darren Diomrall, JTaff Grossth, att Gardner

Calfech

ABSTRACT

This document is intended to describe the amplifiers, ther mometry, and wiring of
SHARC II. It does not include information on the A/D and data acquisition systems
and softwars.

1. Amplifier and Readout Varieties

There are two sets of amplifier electronics. The first uses OP470% in 4 single ended configura-
tion (ome signal per op amp). (ADDFIGURE LATER. | The second uses ATN 24% in a differential
configuration {two signals per in amp). (ADD FIGURE LATER.) The sensible readout possibilities
are thus:

1) SBingleended [OF 470)
14 ) Sscondary chopping at -3 Hz with DSFP demodulation.
1B| Secondary chopping at ~3 Hz with hardware demodulation.

1Z) Total power readout with - 30 Hz AC biss and hardware demodulation, with or without
glowr sacondary chopping.

7] Differential (A0 624)
24 ) Pixel differencing with ~ 3 Hz sscondary chopping, D8P demodulation.
7B FPixel differencing with -3 Hz sscondary chopping, hardware demodulation.

27 Pinel differencing with ~30 Hz AT bisas and DEP demodulation, with or without slow
20 Pixel differencing with - 30 Hz AC biss and hardware demodulation, with or without slowr

Salecting betwean OEFP and hardware demodulation is straightforward. The frequency reference
to the ADG 30 demodulators must be changed from square wave to DT, and the DSP must change
from demodulation mode to averaging mode. Since it desirable to have lowr pass filtering before



the 4,0, we may not use readout mods 2C. It is difficult to pressrve the signal content with a 30
Hz fundamental and still filber out frequencies above 1 kHz effectivey

2. Bias (Generation
3. Amplifer Thermometry and Control

JFETs must be heated to operating temperature. To minimize digital I O, use simple switches
to activats desctivabs heatars.

4. Dewmr Thermometry and Comtrol
5. Amplifier hMotherboard Layout

&= Figure 1.

8. T pin Connector Pinout

See Table 1. The signal and reference mumbers in the leftmost columns are labels for the
motherboard only and do not necessarily correspond to bolometer numbers.



Fig. l.— Connector locations on SHARC IT motherboard. Mote labeling convention for Z2-row 0.17

connectors.
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Table 1. 73 pin Connector Pinout

Signal D78 DMMotherboard D25

Sighefl (1.1) 4,24 Al/I3/1.2
Sighef 2 (1.2) 4454 Al/T3/34
Sighef 3 (1.3) 4353 Al/T3/56
SigRef 4 (1.4) 2,23 Al/T3/TE

Sighef 5 (2.1) 6,28 Az/I3/1.2
SighRef 6 (2.2) 4658 A2/T3/34
Sighef 7(2.3) 4545 A2/T3/56
SigRef 3 (2.4) 5,25 A2/13/7E

SighRef 9 (3.1) 8,8 A3/I3/1.2
Sigkef 10 (3.2) 4353 Az/T3/34
SigRef 11 (3.3) 4747 A3/13/56

Sighef 12 (34) 727 Az/I3/TE
Sighef 13 (41) 10,30 Ad/13/1.2
Sighef 14 (4.2) 51,70 Ad/T13/34

Sighef 15 (4.3) 4959 Ad/13/56
Sighef 16 (44) 9.2 AL/I3/TE

Sighef 17 (51) 12352 AL/T3/1.2

Sigkef 13 (5.2) 52,72 AR/T3/34
Sighef 19 (53] 5L,7L AR/T3/56
Sighef 20 (54) 11,31 AR/T3/TE
Sighef 21 (61) 14,34 AG/T3/1,2

SigHef 22 (6.2) 54,74 AG/T3/34
SigRef 23 (6.3) 53,73 AG/T3/56
Sighef 24 (6.4) 13,33 AG/I13/7TE

Sighef 25 (T1) 16,35 AT/I3/1.2
Sighef 26 (72) 55,76 AT/13/34
SigRef 27 (T3] 55,75 AT/T3/56
Sighef 23 (T4) 1535 AT/I3/7E

Sighef 20 (31) 1338 AB/I3/1.2

Sigkef 30 (3.2) 58,73 AR/T3/34
SigRef 31 (3.3) &T,77 AR/T3/56
Sighef 32 (34) 1737 AR/I3/TE

Therm Gnd 1 T1-3/12/2 6,18

E
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7. Bias Board Pinout

8. Thermometry Board Pinout

9. Amplifier Board Pinout

10. 25 pin Connector Pionout

11. 37-pin Connector Pinouts



Table 1 —Chntinusd

Signal D78  Motharboard D25
Heater T1 71 TL/12/4
Heater T2 2 T2/12/4
Heater T3 a2 T3,/12/4
Dinde T1 4+~ G040 T1,/72/3.1
Diode T2 4~ 4161 T2/12/3.1
Diode T3 4~ 2242 T3/12/3,1
Drain 20 B/Il/2
Bias + ™ B/Il/4
Bias - 5 B/l /&
Mo Chnnect 19

Table 2. EBiss Board Pinout

Signal Motherboard D78 D25
Input Gnd B/I1/1 3.16
Dirain B/Il/2 20
Input Gnd B/I1/3 3,1G
Bias + B/I1/4 2
Mo Conmnect B/I1/5
Bias - B/Il/& 50
Meg Pwr (-12) E/I2/1 2,15
Bias 34 2 B/I2/2 19
Digital Bias B/I2/3
Pos Pwr (4+12] B/I12/4 1.14
Bias Monitor B/I2/5 T
Biss 8 1 B/I2/G |




Tahle 3. Thermometry Board Pinout

Signal Mot her board O7a D25

Therm Fos Pwr (412 T1-3/11/1 17
Therm Gnd T1-3/11/2 1 G,18
Therm Meg Pwr (-12) T1-3/11/3 ]
Therm Gnd T1-3/11/4 1 G,18
Heater Enahble T1.T2713/I1/5 910,11
Temperaturs TLT2T13/11/6 21,22,23
Diade — TLT2713,/72/1 4061 42

Therm Gnd T1-3/12/2 1 6,18
Dicde 4 TLT2713/72/3 @041,22

Heater TLT2713/I12/4 21282




Tahle 4.  Amplifia Board Pinout
Signal Motherboard | D7 D25

Cutput Gnd AlB/T11 12,24
Zain Salect AlE/I1/2 4
Dut le-3a AlB/TL/3 T 156,1311,9, 7, 6 3.1

Ref le8e Al8/T1/4 T 34,32,30,38,26,24,22,20

Dut le-8c¢ AlB/TL/S ¥ 1,3 5 7,911.1315

Ref le-8c Al8/Il/@& W 20,22,24,06,78,30,32,34

Cut 1f-3f AlB/TL/T T 16,14,12,10, 8, &, 4, 2

Ref 1£3f Al8/Il/8 T 35,33,31,29,27,25,23,71

Out 1d-8d AlEB/Tl/a Y 2,04, 6 810121416

Ref 1d-8d Al-8/11/10 Y 21,23,25,27,70,31,33,35

Dut 1kb-8h Al-8/11/11 X 2,4, 6 810121416

Ref 1b8h Al-8/11/12 X 21,23,275,27,70,31,33,35

Dut la-Sa Al-8/11/13 X 1,3 5 7,9111315

Ref la-8a Al-8/11/14 X 20,22,24,%6 78,390,372 .34

Sig 1.18.1 AlB/T3/1 4,6, 8,10,1214,16,18

Ref 1.1-8.1 AlE/T3/7 24.76,28,30,32,.34,36,38

Big 1282 Al8/13/3 444648 ,50,52,54,56 58

Ref 1 282 Al-8/13/4 G466,68,70,72,74,76.78

Sig 1383 Al8/I3/5 434547.49,51,53,56,57

Ref 1 333 AlB/T3/6 G36567,09, TLT3,THTT

SBigl4d4d Alg/I3/7 2,5,7,9,11,13,1517

Ref 1 4-8.4 Al®/T3/8 123.72527,79,31.33,36,37

Input Gnd Al8/13/9 2,16
Input Gnd Al-8/13/10 3,16
Meg Pwr (-12) Al-8/13/11 2,15
Pos Pwr (+12)  AL-8/13/12 1.14




Table &, 25pin Connectar Pinout
Signal D25 IIother board oTa
Pos Pwr (+12] 1 B/I2/4, Al-8/13/12
Meg Pwr (-12) 2 B/I2/1,A1-8/13/11
Input Gnd 3 B/Il/1,B/I1/3
Al-8/13/9, A1-8/13/10
Gain Salect 4 Al-B/TL/2
Therm Meg Pwr (-12) 5 T1-3/I11/3
Therm Gnd @ T1-3/12/2 1
Bias Monitor T B/I2/5
Digital Pwr (412) 3
Heater 1 Enable a TL/IL/5
Heater 2 Enahle 10 T2/I1/5
Heater 3 Enable 11 T3/IL/5
Cutput Gnd 12 Al-B/TLN1
Clock Im + 13
Pos Pwr (+12] 14 B/I2/4, A1-8/13/12
Meg Pwr (-12]) 15 B/I2/1,A1-8/13/11
Input Gnd L& B/Il/1,B/IL/3
Al-8/13/9, A1-8/13/10
Therm Pos Pwr (+12) 17 T1-3/T1/1
Therm Gnd 1= T1-3/12/2 1
Bias 34 2 19 B/I2/2
Bias 34l 1 0 B/I2/2
Temperature 1 71 TL/IL/6
Temperaturs 2 22 T2/T1/6
Temperature 3 23 T3/I1/6
Dutput Gnd 24 Al-8/T1/1
Clock In - 25




- 10 -

Tahkle @  37-pin Comnector Pinouts
Signal D3TX  D3ITY D3ITT Motherboard
CutRef 1a 1,20 Al/I1/13.14
Tt Ref 1b 2,21 Al/TL/11,12
Cut FRef 2a 3,22 A2/T1/13,14
Tt Ref 2h 4,23 A2/T1/11,12
Cut Fef 3a 5,24 A3/T1/13,14
Cut Ref 3b 6,25 A3/T1L/11,12
Ot Fef 44 7.26 Ad/T1/13,14
Tt Ref 4b 8,27 A4/T1L/11,12
Ot Fef Sa 9,28 AS/T1/13,14
Cut Ref 5b 10,29 AR/TL/11,12
Cut Fef 6o 11,30 AG/T1/13,14
Cut Ref &b 12,31 AG/TL 11,12
Cut Bef Ta. 13,32 AT/I1/13.14
CutBef Th 14,33 AT/TL /11,12
CutRef 8o 15,34 AZ/T1/13,14
Cut Ref 8b 16,35 AB/TL/11,12
Cut Fef le 1,20 AljIL/8@
Ot Fef 1d 2,71 Al/IL/910
Cut Ref 2c 3,22 Ar/Il/s@
Ot Ref 2d 4,23 A2/I1/910
Ot Ref 3¢ 5,24 A3/ILl/58
Ot Hef 3d G,25 A3/I1/910
Ot Fef 4c 7,26 Ad/I1/88
Ot Fef 4d 8,27 Ad/I1/910
Cut Ref 5S¢ a9.28 ARJIL/ 58
Cut Ref Gd 10,29 AR/l /910
Ot Fef Ge 11,30 AG/IL/58
Cut Ref &d 12,31 AR/ /910
Cut Ref Te 13,32 AT/I1/58
Cut,Ref 7d 14,33 AT/IL /@10
Ot Fef Sc 15,34 AB/IL/58
Cut Ref 8d 16,35 A8/l /910
Cut Ref 8a 1,20 AB/I1/34
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12. Detector Cabling

13. Thermometry Cabling
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Tahla 6—Chntinued

Signal DITX D3TY D3ITT  Motherlboard
Out Ref &f 2.2 ARJI1/7.8
Dut Ref Te 3,22 AT/I1/34
Out Ref T 4,23 AT/I1/7.8
Dut Ref G 5,24 AG/I1/34
Out Ref &f 6,25 AG/IL/T7.8
Dut Hef G . ARJIL/34
Out Ref 5f 8,27 ARJIL/T.8
Dut Ref 4= 9,28 Ad/I1/34
Out Ref 4f 10,29 AdjI1/7.8
Dut Ref 3= 11,30 A3/I1/34
Out Ref 3f 12,31 Az/I1/7.8
Dut Fef 2 13,32 AzfIl/a4d
Out Ref 2f 14,33 Ar/I1/7.8
Dut Ref la 15,34 Al/I1/34
Out Ref 1f 16,35 AljI1/7.8




