Revision Date Who ECN # Description of Change(s)
0.1 16-Aug-2008 |MP/CW/RB| . Initial version.
0.2 14-Oct-2008 (MP - Major changes: wiring changes on switches and muxes, 4 independent preamp regulator sets, new power filter, component consolidation, eliminated tantalum caps
1.0 16-Dec-2008 |MP - AS BUILT: tuning on Preamps, DC coupled output, add missing load resistors, connect control nets to switches, notes on thermal pads to -V supply on analog parts.
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0625w R167 100
GND_CH1A
5625w
0603
Susumu
GND_CH1A RGH series
o g P CH1_Preamplifier A
22uF | 1000pF AuF g
16V ==50v ——C44——s50v 2nd Stage
1210 | 0402 0603
University of California, Lick Observatory
GND_CHI1A 1156 High Street
Santa Cruz, CA 95064
-8VA_CH1_Apy——— i )
LICK Schematic, PCB, LRIS Dewar Electronics
DBSERVATORY
NOTE: - all resistors are Susumu RG series: .05 %, 10 ppm/C, 0.625 W, 75 volt, 0603 case unless otherwise noted Size  |CAGE Code DWG NO Rev
. . . . . B - 1.0
- all non-polarized capacitors are X7R dielectric, unless otherwise noted EL-4221 }
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+3.4VA_CH2_BY)>———

C146 C147 C149
22uF 1000pF c1 AuF
16V 50V 50V
1210 0402 .01uF 0603

. ; ; co87
NOTE: THERMAL PAD ON ADB8045 is to Minus Supply!!! GND CH2
10pF 50V
NPO 0402 L
R169
T 22K .0625W Susumu
RGH series
R170 100 Short out C150 for DC coupling
17 us €150
R171 3 X 1
\3AVA_CH2 A CH2_PREAMP_B_OUT ) YA = o o
S 4
| b
RUT3 o8 5 GND_CH2B s
22pF
.0625W 50V Susumu
Cis1 | Cis2 Ci54 NPO GND_CH28 GND CHzg  RGH series
220F | 1000pF AUF 0402 -
Tov ==50v —=C18=5ov GND_CH2B
0603 !
c289 C155 | Ci56 C158 CH2 Pl’eampllfler B
GND_CH2A 220F | 1000pF AUF — e
16V ==50v ——C157=—50v 2nd Stage
10pF 50V 0402 0603
NPO 0402
R174
GND_CH2B
22K .0625W Susumu
2 R%}?ss%'gs Short out C159 for DC coupling
) 170 - _ > |
CH2_PREAMP_A_OUT il 3 I~ D804S oW o SALree>
| A = 0603 =
22K .0625W 7 CH2 PreampA 2nd Stage sme 2
R177 100
625w GND_CH2A
0603
Susumu
RGH series

CH2_Preamplifier A

C160 | Ci6l C163 |
22uF | 1000pF AUF
16V ==50v ——C62——50v 2nd Stag e
0402 0603
University of California, Lick Observatory

1210

1156 High Street
Santa Cruz, CA 95064

GND_CH2A
i .

-8VA_CH2_AY»——ro . .
LICK Schematic, PCB, LRIS Dewar Electronics
DBSERVATORY

NOTE: - all resistors are Susumu RG series: .05 %, 10 ppm/C, 0.625 W, 75 volt, 0603 case unless otherwise noted Size  |CAGE Code DWG NO Rev
. . . . . B - 1.0
- all non-polarized capacitors are X7R dielectric, unless otherwise noted EL-4221 }
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CH1 Preamplifier A

+8VA_CHI_A >>—l

P18 S>CH1_PREAMP_A_OUT

CH1_Preamp A 1st Stage out

GND_CH1A

Ci64
20 1000p C166 1uF
1st Stage 1210 603
R179 R180 R181 R182
110 22K GND CHIA 220 110
0625W 0625W 0625W 0625W
n
368
Q1A
NST3906DXV6T1 B oy
CH1_VIDEO_A I L
2A L A SK38A-TOTI-6L  Rig3 R1ss
CH1_VIDEO_U Yy CHL CCD- LSK389A-TO71-6L Q28 R185 R186 2A s 8 E
0625w 0625W
NST3906DXV6TL 1 NST3906DXVETL X
o panasonic 0625W 0625W
. ; 3 J
L2oW  ERJ series GND_CH1A
R189 168
GND_CHIA 3K 20F | C169
- =16V
0625\ 1210 [ .0wwF
c170 (Vi1 (VR
22uF 1000pF c17 AuF
GND_CH1A 50V
Tt 0603
GND_CHIA
U40
5 AD8067
3 }1\
1
4]_ /
6 L1
o o R190 Rig1 ci7a o
A B 51
NST3904DXV6T: ST3004DXV6T1 —t
25 0625W T S0V
1 603
GND_CH1A GND_CHIA
——
ci7s Ci76 ci78
Q4A Q4B 22uF_!_ _LlOOO
oF 1uF
NST3904DXV6T: ST3904DXV6T1 2 20006F |_ca77L
1210 0603
R192 1R193
100 100
0625 0625W GND_CH1A
<2:2179_L_L cis2
uF F | A
c18LL ¥
Tt 0603 .
34VA_CHI_AD 1B
NST3906DXVETL
GND_CH1A
GND_CH1A i

NOTE:

- all non-polarized capacitors are 50V, 0402 case, unless otherwise noted

- all resistors are Susumu RG series: .05 %, 10 ppm/C, 0.625 W, 75 volt, 0603 case unless otherwise noted

LICK

DESERVATORY

University of California, Lick Observatory
1156 High Street
Santa Cruz, CA 95064

Schematic, PCB, LRIS Dewar Electronics
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+8VA_CH2_ A
CH2_Preamplifier A <53 1

zZuF_L_LmOOp_Lcms _L 1uF
1st Stage 12 603
R194 R195 R196 R197
110 22K GND_CH2A 220 110
.0625W .0625W .0625W 0625W
7
€369
Q6A
NST3906DXV6T1 70 150V
CH2_VIDEO_A
Ba P p
i u R199
CH2_VIDEO_u $yCH2 CCD- LSK389A-TO71-6L 058 R198 R201 Q5A s 8 8 '
s NST3906DXVET1 7 7 'NST3906DXV6T1 0625w 0625w
oy PaNSONC h 0625W 0625W
. i 6 B
g0 ERJ series GND_CH2A
R204 C187 _!_
GND_CH2A 3K 22uF | c188
- =16V
0625\ 1210 [ .0LuF
c189 C190 C192
22uF 1000pF c19 AuF
GND_CH2A 50V
1210 0603
GND_CH2A
u4L
5 AD8067
SN
1 °
ol / 719 S>CH2_PREAMP_A_OUT
B 3 1
R205 R206 c193 o
oA o8 B2 Rt CH2_Preamp A 1st Stage out
NST3904DXV6T: ST3904DXV6TL —<|
25\ 0625W 7pF rsov
GND_CH2A
1 0402
GND_CH2A AGND_CH2A
C194 C195 C197
ARE A0
NST3904DXV6T: ST3904DXV6T1 STy O0PEL_c196_L 0
1210 0603
R207 1R208
100 100
0625 0625W GND_CH2A
gzlgs_L _chc?g _L C201
uF 1000pF AuF
C199_L_ 25
1210 0603 R
34VA_CH2 AD, Q68 University of Calffornia, Lick Observatory
NST3906DXV6T1 1156 High Street
Santa Cruz, CA 95064
GND_CH2A m
GND_CH2A
LICK Schematic, PCB, LRIS Dewar Electronics
DBSERVATORY
NOTE: - all resistors are Susumu RG series: .05 %, 10 ppm/C, 0.625 W, 75 volt, 0603 case unless otherwise noted SzeCAGE Cods WG NG Fev
- all non-polarized capacitors are 50V, 0402 case, unless otherwise noted B EL-4221 | 10
.
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D I E
+8VA_CH1_B >>—1
CH1_Preamplifier B o T <05
- 2 10000 | o, | L0F
50V
1st Stage 12 0603
R209 R210 R211 R212
110 2.2K GND_CHIB 220 110
L0625W .0625W .0625W 0625W
7
c370
Q10A
NST3906DXV6T1 L
COG
CH1 VIDEO_B 3
- - A B 3 148
b A LSK389A-TOTL6L  Ro1a Ro14
CHI_VIDEO_L »)CHL CCD- LSK389A-TO71-6L Qo R215 R216 QoA s 3 3 °
S NST3906DXV6T1 1 1 'NST3906DXV6T1 e2sw 0625w
gy PaNESONIC il 0625W .0625W
. i 3 B
e0s ERJ series GND_CH1B
R219
GND_CH1B 3K 1 22uF c207
0625\ 1210 01uF
C208 C209 czil
22uF 1000pF C21
GND_CH1B v
Tt 0 0603
GND_CH1B
u42
5 AD8067
3 }1\
. 1 SPCH1_PREAMP_B_OUT
B b }\/ TP20
R220 R221 ca2 o
QuA Qus 510 CH1_Preamp B 1st Stage out
NST3904DXV6T’ ST3904DXV6TL —<|
25\ 0625W 7E r5ov
il 0402 GND_CH1B
GND_CH1B IAGND_CH1B
c213 C214 C216
(15
NST3904DXV6T: ST3904DXV6T1 STy O0PEL_car5_L2ub
1210 0603
R222 1R223
100 100
0625 0625W GND_CH1B
AN A
uF F AUF
ca19-L g\,
Tt 0603 : 1
34VA_CHLB University of California, Lick Observatory
Q108 élse I-éigh s(t:reetg -
anta Cruz, CA 95
GND_CH1B ST3906DXV6TL
AGND_CHiB LICK Schematic, PCB, LRIS Dewar Electronics
NOTE: - all resistors are Susumu RG series: .05 %, 10 ppm/C, 0.625 W, 75 volt, 0603 case unless otherwise noted RGN
. . . Size  [CAGE Code TRey
- all non-polarized capacitors are 50V, 0402 case, unless otherwise noted “ DWGNO e
B EL-4221 |10
.
Tuesday, December 16, 2008 Scale Sheet

20




E
+8VA_CH2_B >>—l
CH2 Preamplifier B ST 7 o
220F 1000pF | (pps | .IUF
16V 50V 50V
1st Stage 1210 0603
R224 R225 R226 R227
110 22K GND_CHZB 220 110
L0625W .0625W .0625W 0625W
7
can
QUA
NST3906DXV6T1
7pE' ' 50V
COG
CH2_VIDEO_B A b X 5 8
L A LSK389A-TOTL6L  Ro3p R228
CH2_VIDEO_L $yCH2 CCD- LSK389A-TO71-6L Q138 R231 R229 Q13A s 8 3 '
s NST3906DXV6T1 7 7 'NST3906DXV6T1 0625w 0625w
- Panasonic h .0625W .0625W
. : 3 B
e0s ERJ series
R234 C225
GND_CH2B 3K L2 |cae
0625\ 1210 [ .OwWF
GND_CH2B
u43
AD8067
. \ 1 SPCH2_PREAMP_B_OUT
B 6 }1/ TP2L
o15A o158 R2ss Ras6 C231 2| CH2_Preamp B 1st Stage out
L
NST3904DXV6T’ ST3904DXV6TL —<|
25\ 0625W 70F" 50V
coG
il 0402 GND_CH2B
GND_CH2B IAGND_CH2B
o164l Q168 €5
NST3904DXV6T: ST3904DXVET1 S0V
0603
R237 1R238
100 100
0625 0625W GND_CH28B
C236 C237 ° €239
22uF 1000pF c23 AuF
16V 50V 50V i
o fra 34VA_CH2 B ) .
University of California, Lick Observatory
QLB 1156 High Street
GND CH2B ST3906DXV6ETL Santa Cruz, CA 95064
ASND_CHze LICK Schematic, PCB, LRIS Dewar Electronics
- DBSERVATORY
NOTE: - all resistors are Susumu RG series: .05 %, 10 ppm/C, 0.625 W, 75 volt, 0603 case unless otherwise noted
. . . Size  [CAGE Code Re
- all non-polarized capacitors are 50V, 0402 case, unless otherwise noted “ DWGNO e
B EL-4221 |10
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. KscL
Temperature Monitors Cson
c241 P5V_EBOX_LOGIC
C240 PSV_EBOX_LOGIC ) o -
—— =&
= WF
= WF d
N uss
18 a
Y z]n 8§ MUX Select Control
a 24 A2
Hoxe S sclt 2pscL
SDA SDA
DX,  AO[S *—22{INT
S A 1 10 o
G P00 P10
T™MPA21 pu ! P
E 2 P2 p12 12—
P03 P13 [H3—x
5
P04 p14 14—
PN &
PO5 p15 23—
I1pos @ P16 [H8—x
J6 = 8 2 |17 %
cons PO7 > P17
12C Address [float:0] = 0x38 and 0x39 o PCA9555
External Temperature Sensor
P5V_EBOX_LOGIC 12C Address = 0x48 and 0x49
C242 fo)
= WF
UX_SELO
o UX_SEL1
U46 UX_SEL2
a UX_SEL3
1 7 UX_SEL4
DXP > Ssgk 5 UX_SEL5
S -
(G}
’—4|> TMP421
PN
7 = 12C Address [float:1] = 0x3A and 0x3B
CON3
External Temperature Sensor
University of California, Lick Observatory
1156 High Street
Santa Cruz, CA 95064
LICK Schematic, PCB, LRIS Dewar Electronics
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1st Stage Preamplifiers’ Supplies

TP22

u u47
— R273 10.01% LT1762
Y Y'Y o—28 - 1
P9V_PREAMP O 7] i Vin Vout FoyPa g K +8VA_CH1_A
20uH 0805 220F c243 1uF c: Rase
R289 10.0 1% 16V 50V 2 To -
1210 O1UF _[0603 SHDN  BYP OWF 3 eosw | c2s0 o2
L 0805 ;I%GND—CHM 256 =% o 2 20F  C251 AuF
; Nl g AD) =16 = ==ov
L2 2 257 e ) Raa0 1210 OWF 0603
P23
— R274 1001% 1210T OLUF Toeoz ]
MS5V_PREAMPO ~ A 0625W
20uH 0805 L
R200 10.0 1%
T AGND_CH1A
VN léGND_CHlA
= 0805 48 Raal
LT1964 259 1
220F
oezsw LIF coso| | dw
GED 1210 —— =—=50V
5 o |4 - OLuF 0603
BYP ijZGZ 18K P24
, . Jowr [ oW (f
Vin Vout K-3.4VA_CHL_A
- .
U49 2nd Stage Preamplifiers’ Supplies
LT1762 (f
—8 1 vin Vout —K+3.4VA_CH1_A
C263 | R243
la To 1o
01uF
SHON — BYP 0625W | C264 €266
o 2 20F  C265 1uF
g AD Roas IOV —= =50V
Iy k2 1210 O0wWF 0603
N 0625W
L AGND CHIA
L3
— R275 10.01%
YY) R245
P5V_PREAMP O = = uso R2
20uH 0805 20F conl AuF . c273 co7s
R201 10.0 1% 16V 50V o6swW | Z0F  cora| | AwF
1210 8D =16V —— ==s0v
VN IéGNDicHlA N 1210 .OWF 0603
= 0805 c279 C281 R246
20F 280 1uF Bvp R P26
L4 16V 50V cosr +%
— R276 100 1% 1210]_ O10F Toeos 0625W (f
M9V_PREAMPO A o L Jowr |
0805 vin Vout L—<-8VA CH1 A

20uH
R292 10.0 1%

%G ND_CH1A
= 0805

NOTE: - all resistors are Susumu RG series: .05 %, 10 ppm/C, 0.625 W, 75 volt, 0603 case unless otherwise noted
- all non-polarized capacitors are 50V, 0402 case, unless otherwise noted
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TP27

L5 Ust 1st Stage Preamplifiers’ Supplies
— R277 10.0 1% LT1762
P9V_PREAMP Oe——Y Y Y\ +—8 Vin Vout - K+8VA_CH1 B
- €302 C215 CHL
20uH 0805 220F 305 _L.luF _loass Rads
R203 10.01% 16V 5 To -
1210 | OWF _[0603 SHDN  BYP OWF 3 eosw | caos 255
«Ej 0805 %GND_C’“B ca63 o 2 220F  C254 1uF
= lczeg o ADJ ——16v —— —5ov
L6 208 czels e Glip Radd 1210 OWWF 0603
P28
— R278 10.01% 1210 OLUF Toeoa J
M5V_PREAMPO YA 0625w
20uH 0805 L
R204 10.01% AGND_CH1B
VNV IeGND CH1B W %7
= 0805 - us2 fero
LT1964 | . caer s 299
0625w L AuF
8D T —— —=50v
5 apyl4 O1UF 0603
R250
P29
BYP j—_lczgs 18K
, . Jowr | oW (f
Vin Vout K-34VA_CH1 B
L . TP30
Us3 2nd Stage Preamplifiers' Supplies
LT1762 (f
o—8{ vin Vout - —K+3.4VA _CH1 B
C306 | R251
2 Towr 370
.Olul
SHDN  BYP 0625W | C268 c297
2 a2 ::::%%uF cao1| ::1515]\7
) 265 1210 OWF 0603
b 0625W
L7 L « AGND_CH1B
— R279 10.01% W
PSV_PREAMP O cort c201 us4 vl
20uH 0805 220F c294 1uF LT1964 co78 €300
R295 10.01% 16V 50V 0625W | 220F  c276 AuF
1210 GAD =16V — ==50V
VN lsGND_CHlB % Dy 4 T1200 owF | | 0603
= 0805 359 €293 Ros2
L8 220F c292 AuF Bvp Rao P31
16V 50V cse1 &>
— R280 10.01% 1210 OLUF Toeoz 0625W (f
M9V_PREAMPO AN o . JowF
o Vin Vout L——-8VA CH1 B

20uH
R296 10.0 1%

M lsGND_CHlB
= 0805

NOTE: - all resistors are Susumu RG series: .05 %, 10 ppm/C, 0.625 W, 75 volt, 0603 case unless otherwise noted
- all non-polarized capacitors are 50V, 0402 case, unless otherwise noted
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1st Stage Preamplifiers' Supplies ~ TP32

Lo Uss
— R281 10.0 1% LT1762
POV_PREAMP Qe——Y Y Y\ +—8- vin Vout - <K +8VA_CH2_A
- c327 C226 CH2_
220uH 0805 220F cas4 AuF _IEm Ra%s
R297 10.01% 16V 50V 5 -
1210_[ O1UF _[0603 SHON  Byp |AJOWF ossw | cazs cars
L 0805 %GND—CHZA 360 ] - 2 20F  Cc319 1uF
: l l g AD) ==15v == ==50v
L1 2 ez o ) R2s4 1210 0WF 0603
P33
— R282 10.01% 1210T OLUF Toeoz ]
M5V_PREAMPO YA 0625W
220uH 0805 L
R298 10.01% GND_CH2A
VN |§GND_CH2A W ?17
= 0805 Us6 R2es
LTi964 | c362 ca3
220F
oe2sw L2V ca0| | du
GED 1210 —— =—=50V
& Aoy l4 s OLuF 0603
TP34
BYP j—_lcszz 18K
, . Jowr | osmW (f
Vin Vout K-34VA_CH2_A
e . P35
us7 2nd Stage Preamplifiers’ Supplies
LT1762 (f
—8 1 vin Vout —K+3.4VA_CH2_A
C355 | R256
la To 1o
O1uF
SHON — BYP 0625W | €307 c321
2 20F  C326 AuF
g AD Roe7 1V —— =50V
cfio R 1210 OWWF 0603
N 0625W
Lt L AGND_CH2A
— R283 10.01% T
~Y R263
PSV_PREAMP O = e uss 2
20uH 0805 220F 316 AuF o cai1 c324
R209 10.01% 16V 50V 0625W | 20F  c3s8| | AuF
1210 gD =16V —— —=s50v
VNV IéeNDJ:HzA & apyld 1210 OWF 0603
= 0805 ca12 o Cat5 Ro57
220F AuF P36
L12 2uF Ly BYP J—_l calo 156K
— R284 10.0 1% 1210]_ O10F Toeos 0625W (f
M9V_PREAMPO A 5| . Jowr |
0805 vin Vout L—<-8VA CH2_A

20uH
R300 10.01%

|§G ND_CH2A
= 0805

University of California, Lick Observatory
1156 High Street
Santa Cruz, CA 95064

Schematic, PCB, LRIS Dewar Electronics

NOTE: - all resistors are Susumu RG series: .05 %, 10 ppm/C, 0.625 W, 75 volt, 0603 case unless otherwise noted
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L13

— R285 10.0 1%
P9V_PREAMP Oe—— Y Y Y\

1st Stage Preamplifiers’ Supplies

220uH 0805
R301 10.01%

— l;GND_CHZB
= 0805

C352 Cc247
22uF C356 1uF

16V 50V
O1uF _[0603

1210

C330 C333
22uF C342 1uF

L14 16V 50V
— R286 10.01% 1210T O1UF Toeoz
MS5V_PREAMPO A
0805

220uH
R302 10.0 1%

VY |§GND_CHZB
= 0805

L15
— R287 10.0 1%
YY)
P5V_PREAMP O C334 338
0805 22uF C341 AuF
16V 50V

20uH
R303 10.0 1%

TP37

1210 0603
V'V l;GNDicHZB
= 0805 c337 C3%0
L16 22uF C339 AuF
16V 50v
— R283 10.0 1% 1210]_ O10F Toeos
M9V_PREAMPO A
0805

20uH
R304 10.01%

Iee ND_CH2B
= 0805

NOTE: - all resistors are Susumu RG series: .05 %, 10 ppm/C, 0.625 W, 75 volt, 0603 case unless otherwise noted
- all non-polarized capacitors are 50V, 0402 case, unless otherwise noted

Us9
LT1762
o—08 . 1
Vin Vout K +8VA_CH2_B
C343 | R258
56K
3 _Jowr
SHON — BYP 0625W | C353 350
3 Api2 LR csd] | E
) e 1210 OWF 0603
P38
N 0625W (f_‘
WL l GND_CH28B
U60 R265
LT1964 cast a4
220F
oe2sw L2V cass| | du
GQD 1210 == =50V
& Aoy l4 - OLuF 0603
TP39
BYP j—_lC347 18K
0625W (f
O1uF
21 Vin Vout -2 <-3.4VA_CH2_B
e )
ue1 2nd Stage Preamplifiers’ Supplies
LT1762 (f
+—8 Vin Vout |- K +34VA_CH2_ B
c357 | R261
2 Towr §°°
.01ul
SHDN — BYP 0625W | €332 Cc346
= 2 20F  C351 AuF
2 ADJ Roe6 1V == —=s50v
Iy R 1210 OWWF 0603
N 0625W
T AGND_CH2B
U62 R2ed
LTio64 | 336 349
0625W | 220F  c39| | A
gD =16V —— —=s50v
5 apy |4 o 1210 OWF 0603
P41
BYP j—_LC335 56K
20\, 5 [owF gezsw (f
vin Vout L -8VACH2 B

University of California, Lick Observatory
1156 High Street
Santa Cruz, CA 95064

Schematic, PCB, LRIS Dewar Electronics
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