g!]{gg
> || >
[ AR
N

: |

(&)

@
>
]
<)

CCD_SEL_2

M

CCD_SEL_1

CCD_SEL_®

P2:A
543406

P1:A
344491

DACS_ SCLK

FROM

— ANALOG_SW_EN_REQ|

UTILITY BOARD

198 | 34V_ENABLE ‘

18A \

15V_ENABLE ‘

| 1Y ENAEEE

EXRESET

MMMV IINVIINMIMM I INVIINVIINMM I IV I MM INVMMIINI A VMM INV IV M

"TEMP_ DIODE_ MUX_ OUT|

\CLOCK_ MUX_ OUT]|
\COM_TEMP_ DIODE2|

22222222222 2222222222222222222%2

POWER INPUT & FILTERS

SHUTTER_ RIGHT_OUT,
SHUTTER_RIGHT_IN,

SHUTTER_LEFT_OUT,

P2:C
543406

~— SHUTIER_IS_OPEN

SHUTTER_LEFT_IN,

P1:C
344491

FROM

TEST PROBE

UTILITY BOARD

CONNECTOR

C

NIV IINVMII I I IV IV MU I IV I I MIINI I MMM INV I IVMIAIMI

ANALOG_SW_EN

-~ SHUTTER_CLOSE

22222222222 2222222222222222222%2

~

UTIL_ HEATER#2|

UTIL_ HEATER#1|

BIAS_ MUX_ OUT|

L1

820uH/.56A

+15VA_IN

C5
100/20,0SCON

|

=

~ C4 —T C6

1.0/50

.01/50

+15VA

C2
100/20,0SCON

C3

c .01/50

1.0/50

\COM_TEMP_ DIODET1 |

P7
26—60—-5060

+5VD_IN

C13
100/20,0SCON

O | B| NN =

MMMV

—
b=

~ C15
1.0/50

= C22
.01/50

C21 /j7

.01/50

C12
100/20,0SCON

C14 C27
1.0/50 .1/50

—

L C11 J— C20

10/35,TAN | .01/50

N SRR S
T S

|
|

—15VA_IN

I

NOTE: THE FOLLOWING GROUND SYMBOLS ARE USED:

+/— 15VA GROUND — ANALOG
(FROM INPUT POWER CONNECTOR — ALSO TIED TO

—15VA

GND

ouTt

L2

820uH/.56A L3

820uH/.56A

+5VD_IN

+5VD

= C33
.01/50

1+ _
™~

b=

C30
68/20,0SCON

C28
1.0/50

= C29
.01/50

1+
™~

C32
68/20,0SCON

= C31
1.0/50

AT
o
AT
AT
AT

!

u3

LM790@5CT

TEST PROBE

ONNECTOR

TO TEMPERATURE PANEL METER

P8
22—-05-3021

'TEMP_ PANEL_ METER }—;H—‘
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POWER MONITOR BOARD INTERFACE

P9
22-05-3081 ' +5VD—PWRMON
-
i C47 * = C51
g__g 10/35,TAN .1/50
6
R \GND—PWRMON
TO POWER MONITOR BRD
FROM POWER MONITOR BRD
+5VD—PWRMON| ’
R72
ANALOG_ SW_EN_REQ 4.99K
EXRESET
U9:A
SN74LS240DW
T5V_ENABLE £ ook LA F —ANALOG_SW_EN  €—— RETURNED BACK TO UTILITY BRD
. 011 2:A1 s ﬁANALOG_SW_EN_1 —— FOR READBACK
4N35 ale  vople TO POWER & MISC. SIGNAL BRD
1 ] Sl s ANALOG_SW_EN_2 & (PAGE 3)
' 2 () 2 \V4 |
RS7 Q20
AN (%; MMBT3904
10.00K C46
GND—PWRMON|-— 1/50
+—— GND—PWRMON
SPARE
U9:B
SN74LS240DW
1936
i vipS—
12 vapl—
oA Y3p3—
A4k UNIVERSITY OF CALIFORNIA LICK OBSERVATORY
v UTILITY SUPPORT
DWG. NO. REV
—_ A
REVISION EL—3195
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SHUTTER CONTROL/STATUS LINES

FROM UTILITY BOARD
(PAGE 1)

COMMON TEMP DIODE/HEATER LINES

(PAGE 1 & PAGE 4)

POWER & MISCELLANEOUS SIGNAL BOARD INTERFACE

R77
20.00K
u15 R79 R80 u16
4N35 681.00 681.00 4N35
SHUTTER_RIGHT_ OUT s AN VA LA « SHUTTER_RIGHT_IN
’{)2 2G\ 4 ]
R85 R88
20.00K P14 20.00K
u19 R91 fValue} R92 U20
4N35 681.00 _ | 1 2 . [GND— 681.00 4N35
SHUTTER_LEFT_IN . 4)1 AN [+6VD—SHUTTER_cTi| S - 7~ {GND—SHUTTER_CTL A LAY - [SAUTTER_IS_OPEN
: = A
11 > < 12
+5VD| LB D O S A L ANALOG_SW_EN_1, Rg7
| TS 20 20.00K
ANALOG_SW_EN_2| AR +5VD R99 U23
681.00 4N35
AAA La >S5 +— SHUTTER_LEFT_OUT
2(}\ 4
A%
SHUTTER CLOSE GND—SHUTTER_CTL +5VD PASSED TO THE POWER & MISC. SIGNAL BRD
TO BE THE TWISTED PAIR COMPANION FOR THE
2 ANALOG SWITCH ENABLE SIGNALS
|COM_ TEMP_ DIODE1|
(COM_TEMP_ DIODE1_RTN) /J7
|COM_ TEMP_ DIODE2,|
(COM_TEMP_ DIODE2_ RTN)
/77
UTIL_ HEATER#1|
(UTIL_ HEATER#1_RTN)
/77
UTIL_ HEATER#2|
(UTIL_ HEATER#2_ RTN) /J7
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DWG. NO. REV
EL—-3193 A
REVISION

DES’N BY: Chris Wright

ORIGIN DATE: AUGUST 11, 1997

DRAWN BY:

MODIFY DATE: SEPTEMBER 26, 1997

PATH: sdsuccd2\boards\el3193\utilsupp.sch

SHEET 3 OF 8




+15VA PER CCD TEMPERATURE DIODE I-SOURCES
& "COMMON” TEMPERATURE DIODE I-SOURCES
C48 - C49-L C50=-
10/35,TAN | .01/50 | 1nF/50
/77
CCD TEMP DIODE I-SOURCES COMMON TEMP DIODE I-SOURCES
Q11 Q12 Q5
2N4338 2N4338 2N4338

R58
68.1K

"TEMP_ DIODE_ 4

R59

R60O
68.1K

"TEMP_ DIODE_ 3

Q6
2N4338

Q15
2N4338

R62
68.1K

'TEMP_ DIODE_ 2

Q16
2N4338

R64
68.1K

'TEMP_ DIODE_ 1

R65

R45 R46
68.1K 68.1K 68.1K
"TEMP_ DIODE_8 . . \COM_ TEMP_ DIODE1 . \COM_ TEMP__ DIODE2
+15VA —15VA
R93 ;2 R89
R61 C74 C62
68.1K 10/35,TAN 10/35,TAN
ot
TEMP_ DIODE_7 ' ) ] : !
C71 C68
.1/50 .1/50
M
/77 AN /77
vax
TEMP_ DIODE_ 1 cENRVAN 17
TEMP_ DIODE_ 2 5lsp GNP 564080 U26
TEMP_ DIODE__3 6 ls3 1 T189758
TEMP_DIODE_ 4 7154 5 R103 N
TEMP_ DIODE_ 5 12 |g5 ° VY ! T Ne R106
- - i 10.00K 3 AN 'TEMP_ DIODE_ MUX_ OUT
TEMP_DIODE_6————{s6 2 10.00
TEMP_ DIODE_ 7 10ls;  EN c8o e '
= = A2 1/50 ¥
R63 TEMP_ DIODE_8 S :
68.1K o2 R108 10.00K
R81 CBSAM.1/50
'TEMP_ DIODE_6 AN +5VD LY
1.00K
CCD_SEL_90 R104
CCD_SEL_ 1 10.00K §
CCD_SEL_2
/77
UNIVERSITY OF CALIFORNIA LICK OBSERVATORY
68.1K
|
TEMP_ DIODE_5
== = DWG. NO. REV
EL—-3193 A
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PER CCD HEATER DACS:

CCD1

— CCD4

.1/50 .1/50
R2 .1/50
—15VA 4
10.00 Cs
R13 RIS
+15VA VAR HEATER_ 2 AN HEATER_ 1
.01/50 20.00K .01/50 20.00K
C56 C54 { 8
1 @/:’;5,TAN 10/35,TAN C16 c18
[+ +
IF ' R9 R11
c58" .01/50 RN 2 N3 6 >
)L |>—<|€—l!
5 20.00K : S a2 20.00K 7 K Q1
+ - . + . .
.01/50 o 4 1T111258 U1:B
/77 I, ZC2800E LT1112S8
/77 1/50
vbDD TP VSS :
R74 5 |REFAB , Cc7
1.00K 12 ReFcD OUTA R1
IDACS_SDI 8 lspi ouTs| 1@'%2
{DAC1_SDO Hispo +15VA
10 outc|-16
IDACS_ SCLK SCLK
’JpAC outp|-12
DACS_CS 2cs
.1/50 .1/50
DGND AGND U12
© ¥ MAX536BCPE R22 .1/50 C42
. —15VA VAR 1
/L 10.00 c35 J7
R43 R47
WAL HEATER_ 6 AN HEATER_5
.01/50 20.00K .01/50  20.90K
1c 1c
n B\
c38 C40
R35 2 NS AP h
20.00K 1 A @ TIIS1825 2000k 7 7 @ T||S1725
3 g U4:A 100.00 + U4:B 100.00
1@ VOLT REFERENCE LT111238 LT1112S8
.1/50
+15VA . S
C34
‘_—15VA_|N __1 5VA_IN
R87 R21
U25 10.00 c70 10.00
LT1021BCN8—10 10/35,TAN
& +15VA
l}——le—ll
o U21 C73 .1/50
VCC
R102 LT1097CN8 s
. 10.00K SR
ouT AVAVAY; . + © R83 Q19
l 6 AN @ 2N3904
GND  TRIM Cc82 2. 4 100.00
< o 1.0/50 <
c76
1
.01/50 R95
10.00K
T 10.00V UNIVERSITY OF CALIFORNIA LICK OBSERVATORY
1
1Y
o C64 - - CB1 UTILITY SUPPORT
C79 ° .@1/5@ 1@/35,TAN
.1/50 DWG. NO. REV
R100 j? — EL—3193 A
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+5VD

R75
1.00K

+15VA

C57
10/35,TAN

HP'—«

L )F
C53
.01/50

13

12 |ReFCD

IDAC1_SDO

SDI
11

SDO
10

IDACS_ SCLK

SCLK

LDAC
5

DACS_CS

DGND

vDD TP

10.00V S |REFAB

PER CCD HEATER DACS:

CCD5 — CCD8

©

;

.1/50 .1/50
—15VA T,
10.00 C10
ZsvA R14 R16
VAL HEATER_ 4 AN HEATER_ 3
01/50 20.00K 01/50  20.00K
C55 1 1
| 10/35,TAN o — C17 - c19
C59° .01/50 M 21 X VA
' ( ' 20.00K 1 v Q4 20.00K 7 B, Q3
l}—<ﬂ:—l! .
3, U2:A 100.00 TIP125 U2:B 100.00 TIP125
D2 >4 LT111258
o ZC2800E LT1112S8
vss 777 .1/50
l}——l
c9
2
R3
ouTB|- 10.00%
outc| 18 +15VA
outp|-12
AGND .1/50 .1/50
u13 1/50
R24 . C44
MAX536BCPE “15vA Ra4 f
10.00 C37 J7
R44 R48
VAL HEATER_8 AN HEATER_ 7
01/50 20.00K 01/50  20.00K
AC 1C
B\ Y
C39 C41
20.00K 1 NAN @ Q10 20.00K 7 NAN @ Q9
3|, US:A 100.00 TIP125 US:B 100.00 TIP125
>4 LT111258
LT1112S8
.1/50
l}——l
C36
R23 %
10.00
+15VA
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INPUT/OUTPUT CONNECTORS TO
CABLE INTERCONNECT BOARDS

CCD 1 CCD 2 CCD 3 CCD 4
(HEATER_RTN) {VP|6 } HEATER_ 1 (HEATER_RTN) {VPI5 } HEATER_2 (HEATER_RTN) {VP|4 } HEATER_ 3 (HEATER_RTN) {VPI3 } EATER_4
,_aues (TEMP__ DIODE_ CATH) ,aues (TEMP__ DIODE_ CATH) , _tvaues (TEMP__ DIODE_ CATH) ,aues (TEMP__ DIODE_ CATH)
'TEMP_ DIODE_ 1| e "TEMP_ DIODE__ 2| e "TEMP_ DIODE_ 3| e 'TEMP_ DIODE_ 4| e
7518 +15VA 75 18 +15VA 75 18 +15VA 7518 +15VA
_ 9 S < 10 _ 9 S < 10 _ 9 S < 10 _ 9 S < 10
15VA ' D 'BIAS_MUX_ CCD1| 15VA ’ D e 'BIAS_MUX_ CCD2| 15VA| ’ N1 'BIAS_ MUX_ CCD3| 15VA| ’ e BIAS_ MUX_ CCD4|
/J7 15 > < 16 /J7 15 > < 16 /J7 15 > < 16 /J7 15 > < 16
17 > < 18 17 > < 18 17 > < 18 17 > < 18
19 > < 20 19 > < 20 19 > < 20 19 > < 20
i
BIAS@
BIAS1
BIAS2
BIAS3
CCD 5 CCD 6 CCD 7 CCD 8
TER_5 HEATER_ 6 TER_7 TER_8
(HEATER_ RTN) {VPF’} HEATER_5 (HEATER_ RTN) {VP}Z} = (HEATER_ RTN) {VPP } HEATER_7 (HEATER_ RTN) {VP}Q} HEATER_8
,waues (TEMP__ DIODE_ CATH) , waues (TEMP__ DIODE_ CATH) , _vaues (TEMP__ DIODE_ CATH) ,waues (TEMP__ DIODE_ CATH)
TEMP_DIODE_5/ 32— &4 TEMP_DIODE_6 3 — &1 & TEMP_DIODE_7 3 = & TEMP_DIODE_8/ 32— &4
(e ss, o ow (== +15vA (e s, vow ==t +15VA
—15VA —15VA —15VA —15VA
‘ ’ D BIAS_ MUX_ CCD5| ‘ ’ 3 1 BIAS_ MUX_ CCD6| ‘ ’ D e BIAS_ MUX_ CCD7| ‘ ’ e BIAS_ MUX_ CCD8|
/J7 15 > < 16 /L /J7 15 > < 16 /L /J7 15 > < 16 /L /J7 15 > < 16
17 > < 18 17 > < 18 17 > < 18 17 > < 18
19 > < 20 19 > < 20 19 > < 20 19 > < 20
BIAS@
BIAS1
BIAS2
BIAS3
R94 R90
+15VA AN VA —15VA
100.00 100.00
c75 C63
10/35,TAN 10/35,TAN
F A
o 1 CCDS” BIAS VOLTAGES MUX
c72 C69
.1/50 .1/50
M
/77 AN /77
ViR,
BIAS_ MUX_ CCD1 cENRVAN 18
BIAS_ MUX_ CCD2 5lsp GNP 5640804 U2
BIAS_ MUX_ CCD3 6 ls3 1 T189758
~
BIAS_ MUX_ CCD4 7 lsa 8 R105 3 N
12 D AYAVAY; * + ©
BIAS_MUX_CCDS > 10.00K 3 I3\}\0/)\7 'BIAS_ MUX_ OUT
BIAS_ MUX_ CCD6 1 1se ==
‘o c81 10.00
BIAS_ MUX_ CCD7 s7 N
BIAS_ MUX_ CCD8 o o, 1750
— — A%
ne s~ c86 .1/50
& S [AE—
L UNIVERSITY OF CALIFORNIA LICK OBSERVATORY
R82 5V R109  10.00K
AN +5VD AN :
1.00K UTILITY SUPPORT
CCD_SEL_®
CCD_SEL_1 DWG NO REV
CCD_SEL_2 EL—-3193 A
REVISION
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CLOCK BOARDS MUX

P15
131-1701-371
CLOCK BRD #1 I
R86 R84
+15VA AN VAN —15VA
100.00 100.00
P16
131-1701-371 Cc67 C60
A 10/35,TAN 10/35,TAN
CLOCK BRD #2 - — N
l}—)|——l! l>—<|€—0
C66 C65
.1/50 ; .1/50
/77 \R\Q /77 RN1
- Y Sv1+v_\{ PN193—90K/ 10K
131-1701-371 5 So GND Ui4 90K 10K
. 6 DG408DJ u24
CLOCK BRD #3 7 : -« . S LT1097S8
8 . 3
A * R1Q1
1 g l 8 | CLOCK_ MUX_ OUT
ol e c78 10.00
9 |og A}Q% .1/50 AND
P18 nog PN193—90K/ 10K
131-1701-371 -
v 90K 10K
CLOCK BRD #4 2 R78
CCD_SEL_e@ AN +5VD T "7
CCD_SEL_ 1 1.00K
CCD_SEL_2 C84 . .1/50
P19
131-1701-371
CLOCK BRD #5 2
(FOR TG OR FRAME TRANSFER CLOCKS)
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