Revision Date Who ECN # Description of Change(s)
0.1 05-Dec-2007 MP/RB - Initial version.
0.2 12-FEB-2008 MP/RB - General cleanup. Add JTAG header JP9 and correct Digi Module, J3, JTAG pinout.
0.3 08-Mar-2008 MP/RB - Add manual power-on circuit to sheet 10. Change opto-switches to operate from 3.3VDC instead of 5.0VDC. Add manual
turn-on circuit for maintenance mode. Add POE bridgeffilter circuit.
0.4 07-Apr-2008 MP/RB - Add linear regulators for +/-6VDC, +/-15VDC, and +3.3 VDC. Add optically isolated 12C interface.
0.5 22-Apr-2008 MP/RB - Remove linear regulators for +/-6VDC, +/-15VDC.
0.55 23-May-2008 MP/RB - Change the package of the AD7298 IC to an LQFP64. Annotate DigiKey info into schematic.
0.60 02-Jun-2008 MP/RB - Add global power connections to P16VDC_MON and P30VDC_MON on schematic page 3 for proper netlist generation.

Add net names to 5 nets on each of the P6, M6,P16,M16, and M30 sheets to produce a less confusing netlist.

University of California, Lick Observatory

1156 High Street
Santa Cruz, CA 95064

[Title
Schematic, LRIS RED UPGRADE, Power Monitor and Control
ize Document Number ev
B EL-4210 0.60
Date: ___Monday, June 02, 2008 Eheet 1 of 15
5 | 4 | 3 | 2 1




TEMP MONITOR

P12 FAN

SDA
SCL VREF1V25VDC
Voltage Monitors and Switches
VREF2V4VDC
Digi Module, IIC, and POE VREF1V25VDC
VREF2v5VDC MY VREF2V5VDC B1VREF2V5VDC
SCL! Sl SCL
SDA DA SDA BZVREFZVSVDC”—
P12_FAN_RET TEMP MONITOR
P5VDC_DIGITAL_ON PSVDC_DIGITAL_ON Sheet 13
P12_FAN ANALOG_LOW_ON ANALOG_LOW_ON
ANALOG_HIGH_ON ANALOG_HIGH_ON
ANALOG_LOW_6_ON ANALOG_LOW_6_ON
LIMIT_ALARM
LIMIT_ALARM BP_STAT[7:0]
P5VDC_IMON
Digi Module, IIC, and POE
Sheet 10 BLVREF2V5VDC
Sheets 3to 8
ADCs - Power Supply Monitors
Voltage Monitors and Switches
Sheet 15
SCL
SDA
P5VDC_IMON
LINEAR_REGULATORS VREF2V4VDC Apc_ALARM Il
B2VREF2V5VDC
ADCs - Power Supply Monitors
Sheet 9
LINEAR_REGULATORS
Sheet 12
ADC_ALARM
VME Power Interface
BP_STAT[7:0]

LIMIT_ALARM BP_STAT[7:0]

P12_FAN

SCL
P12_FAN_RET
SDA
VME Power Interface
Sheet 14

University of California, Lick Observatory

1156 High Street
Santa Cruz, CA 95064

[Title
Schematic, LRIS RED UPGRADE, Power Monitor and Control

ize Document Number
B

EL-4210

Date: ___Monday, June 02, 2008 Eheet 2 of 15
1




P16VDC P16VDC_SW
PlGVDC MON

P3V3VDC
R1 P%VDC P%?VDC P16VDC

2 A~ P16VDC_MON PGVDC  PEVDC
“’1"1’ ‘”’]"]“1 b1 PSVDC  PSVDC ~ PSVDC ~ PSVDC
0.050hm W R2 e
+-0.5% P3V3VDC 1.00K __":
1% LT . R4
8.20K IRF7240 1.00K IN5819 c2 c3 ca cs c6
u1 1% 1% D2 . . . . 0.1uF 0.1uF
2 1
N cs Z»

b b i 1N5819
1.0uF D3
AQY212GS R6 2 1 P3V3VDC
RS 8.20K c9 o
470 1% IN5819 PEVDC

°q
i
£
m
o
~

e

o
e
c

a

e

o
e
c

T

e

o
=
c

T

I —o
I —o

o
-
c

m

—

I

1.0uF D4 PSVDC
R7 2 FL ! T
10 ANALOG_LOW_ON > MMBTAQGLTL
30.0K 1N5819
e ag 49954 o 3
30.0K Nl dNmTwe o oo W
0 fpsi) &8 0000888 S o9 2
>> 00 &
= = 11 Rsi1() Z%z33z ° %% ¢
= - D\D\ >
3
RS2(+) oo
21 RS2(-) geg ASO :
Ast [F3L
AS2
6 M16VDC_IMON 521 vino scL scL 10
7 M30VDC_IMON 5L ving SDA |32 SDA 9,10,11
5 PEVDC_IMON 50 viNz ALRT/BSY [-38—— LIMIT_ALARM 10
8 MBVDC_IMON VIN3 AD7294 VOUT A 112
D1 _ANODE A2
D1 CATHODE 12 | P VOUT B[22
D1(-) vout_c (-2 TPL
D2 ANODE 10| 50 vouT.b 1 €§)
D2 _CATHODE 21 b2y |_SENSE_1_OR [F48—x SSinoint
P30VDC s I_SENSE_2_OR [M45—x
P30VDC_SW 18 OFFSET_IN_A P2
F'30VDC MON A 231 OFFSET IN B
26 OFFSET IN C e
P30VDC_MON OFFSET_IN_D oo testpoint
15 QO
0.050hm 1w 0.050hm 1w "1‘1’ “ “1"]"1 53| DAC-REFO samzwer AN2 33 TP
+-0.5% +-0.5% R11 e -REFI0 82209292 225 i)
100K Il DCAP 0000000 VoL Vo
P3V3VDC R2 [2]| @3 R13 LL<LL<<LL 000 >> testpoint
8.20K IRF7240 > 1.00K
1% 1% c10 c11 c12 INYYHBE 959 S TP4
0.33uF | 0.33uF 0.1uF
c13
! Tt = = = testpoint
. OI IF 12C ADDRESS = 0xD4, 0xD5
AQY212GS O
R1a rts c1a R16 | {R17 | {R18 | {R19
e oK 30.0k | 30.0k| 30.0k | 30.0k
10uF
— — > VREF2V5VDC 11
R20

—— Ci5—— Cl6&— Cl7——= C18
MMBTAO6LT1 0.1ul 0.1uF | O0.1uF | 0.1uF

300K 1 = L L L = jﬂpF j_mpF
|

10 ANALOG_HIGH_ON >

R21
30.0K

n 2 University of California, Lick Observatory
CON3 CON3 1156 High Street
Santa Cruz, CA 95064
External Temperature Sensors e
Short the C-B junction. Schematic, LRIS RED UPGRADE, Power Monitor and Control
ize Document Number
B

EL-4210
Date: ___Monday, June 02, 2008 Eheet 3 of 15
5 | 4 | 1




10 P5VDC_DIGITAL_ON >

11 VREF1V25VDC >

P5VDC P5VDC_MON
o
4 R23
»—2—1\/\/]—?_ PSVDC MON $>P5VDC_SW N
0.050hm  1W "1“{ ‘1’1“1
+-0.5% R22
P3V3VDC 1.00K
4 R4 3 R25 Q5 R26
8.20K IRF7410 1.00K
u4
0.050hm  1W
+-0.5% b Y c21
i
4 R27 3 1T
AQY212GS LOuF u
0.050hm  1W R28 R29 c22
+-0.5% 470 1.00K
4 R30 3 1.0uF
0.050hm  1W
+-0.5%
NO LOAD o
R31 06
1 |’
—fa MMBTAO6LT1 c
30.0K N
R32
30.0K
P3V3VDC
c23 =
le]
1.0uF
KS2 5 2 > us
8.G1
ng. i {___>P5VDC_IMON 9
KS1 5
3+ _1"LT1990A
B
University of California, Lick Observatory A
1156 High Street
Santa Cruz, CA 95064
[Title
Schematic, LRIS RED UPGRADE, Power Monitor and Control
ize Document Number
B

EL-4210

Date: ___Monday, June 02, 2008 Eheet 4 of 15
1




P6VDC P6VDC_MON

R34
P6VDC_MON

>P6VDC_SW

1l

0.05 Ohm 1w
+/-0.5%

0.050hm 1W
+-0.5%

R33
1.00K

P3V3VDC R36

8.20K R37

1.00K

Q7
IRF7410
ue

EY

P6 PU
c24
i
1T

1.0uF

P6 OFF P6 GATE P6 FB

AQY212GS
R39 C25
R38 1.00K

470

1.0uF

R40 y

P6 ON 1

Vo8
10 ANALOG_LOW_ON > ‘|\ MMBTAO6LTL

30.0K

o

R41
30.0K

P3Vv3VvDC

11 VREF1V25VDC >

~>P6VDC_IMON 3

wL[mM

LT1990A

University of California, Lick Observatory

1156 High Street
Santa Cruz, CA 95064

[Title

Schematic, LRIS RED UPGRADE, Power Monitor and Control

Document Number

ize
B

EL-4210
Monday, June 02, 2008

Date: 5 of 15

Eheet
1




M16VDC M16VDC_MON

M16VDC _MON

£>M16VDC_SW

110

Q9
IRF7842

0.05 Ohm 1w
+/-0.5%

R42
1.00K

P3Vv3VDC R44

8.20K

R45
1.00K
us
RS
4

—

M16_PU

M16 OFF M16 _GATE

c27
]l mi6 FB
F

1
AQY212GS Ra7 L.OuF

8.20K Cc28

P3V3VDC
R46 o)
470

MMBTAS6LT1
1.0uF

R50

M16 _ON

MMBTAO6LT1

10 ANALOG_LOW_ON >

30.0K
R51
30.0K

P3V3VDC

11 VREF2V5VDC >
>M16VDC_IMON 3

mL[mN

LT1990A

University of California, Lick Observatory

1156 High Street
Santa Cruz, CA 95064

[Title

Schematic, LRIS RED UPGRADE, Power Monitor and Control

Document Number

ize
B EL-4210
Monday, June 02, 2008

F

Date: 6 of 15

Eheet
1




M30VDC M30VDC_MON

R54
M30VDC MON

£>M30VDC_SW

gk

Q12
IRF7842

0.05 Ohm 1w
+/-0.5%

0.05 Ohm 1w
+/-0.5%

R52
1.00K

P3V3VDC

u1o
M30 PU
RS
2 4
|-

AQY212GS

R55
8.20K

R56
1.00K

c30
1L
1T

1.0uF

M30 _OFF M30 _GATE M30 _FB

R58

30.0K C31

R57

P3V3VDC
470 Q

MMBTAS56LT1
1.0uF

M30_ON

MMBTAO6LT1

10 ANALOG_HIGH_ON >

30.0K
R62
30.0K

P3V3VDC

11 VREF2V5VDC >

>M30VDC_IMON 3

mL[mN
G)

g

LT1990A

University of California, Lick Observatory

1156 High Street
Santa Cruz, CA 95064

[Title

Schematic, LRIS RED UPGRADE, Power Monitor and Control

Document Number

ize

EL-4210
Monday, June 02, 2008

Date: 7 of 15

Eheet
1




10 ANALOG_LOW_ON >

11 VREF2V5VDC >

M6VDC M6VDC_MON
D

R64 R65

5 1 2 M6VDC MON ! £>MBVDC_SW

0.050hm  1W 0.050hm  1W R63 ﬂﬁ e “‘{"{“‘1

+-0.5% +-0.5% P3V3VDC 1.00K R66 ¢

8.20K Q15 R67

IRF7842 1.00K

u12

M6_PU

Y c33 L]

M6_OFF 2 4 M6_GATE 1L M6_FB

) 1T

AQY212GS R69 L.0uF

R68 1.00K c34

470 P3V3VDC

o MMBTAS6LTL

1.0uF

c

R73

: M6 _ON 1 MMBTAQ6LTL

300K

R72

30.0K

e

P3V3VDC

c35

[T

2 > u13
8.G1
t:J_{Ref. i {__>Mm6vDC_IMON 3
3 G2 B

University of California, Lick Observatory A

1156 High Street
Santa Cruz, CA 95064

[Title
Schematic, LRIS RED UPGRADE, Power Monitor and Control
ize Document Number
EL-4210
Date: ___Monday, June 02, 2008 Eheet 8 of 15
5 | 4 | 3 | 2 1




P5VDC_MON
TP14 R75
1 °
testpoint 1.50K R74 I
0.1% 1.00K c36
0.1% 0.1uF Psvgvoc
c39
P6VDC_MON ) =
P15 R76 LOuF car c3s
1 . ca 0.1uF 0.1uF
. u14 “ = =
testpoint 2.00K R77 .
0.1% 1.00K c40 0.1uF 6 RreF N GO
0.1% 0.1uF = >> 1IC Address = 0x21
= — - vino scLq-12 scL 10
- - VINL SDA § ;SDA 310,11
1p1g  P16YDC_MON 81 viN2 As [H2
T R78 131 ving
1 ; 21 VINg CoNvsT [H6—
121 viNs ]
testpoint 6.80K R79 104 viNg  ALRT_BSY {__>ADC_ALARM 10
0.1% 1.00K caz VINT
0.1% 0.1uF
38823
R80 § R81L & R82 < Re3 2928¢
= = 1.00k ¢ 100K < 1.00K< 1.00K 0000
1p17  P30VDC_MON 01% ¢ 01% ¢ 01% ¢ 0.1% L<<<
T R84 JJ<dd AD7998BRUZ-0
1 ° . . . . N 12C Address = 0x42, 0x43|
testpoint 30.0K R85
0.1% 2.00K c43
0.1% 0.1uF
) ) ca4 PavaVDC
4 P5VDC_IMON > |—<
1.00F
M6VDC_MON
P18 T R86 R87 DS cas uts ca6 car
1 0 1 FU_L |_4 0.1uF 0.1uF
28
i 0.1uF 6 = =
testpoint R88 1N5819 == REF_IN g g
1.00K C48
0.1% 0.1uF - vino scLq-12
4 VINL sDA |18
e VIN2 AS
M16VDC_MON = 13 vina J—
TP19 - D6 VIN CONVST [H6—x
R89 12
1 1 VINS 1
’ VIN6  ALRT_BSY
VINT _
testpoint 8.20K RSO 1N5819 IIC Address = 0x44, 0x45
0.1% 1.00K ca9 S
0.1% 0.1UF R91 R92 R93 R94 EEEE]
100k < 1.00K < 1.00K 1.00K 0000
01% ¢ 0.1% ¢ 0.1% 0.1% <<<<
= AD7998BRUZ-0
M30VDC_MON
P20 R96 o = = = =
1 o 1 K 2
testpoint 30.0K RO5 1N5819 -
0.1% 2.00K cs50 =
0.1% 0.1uF
University of California, Lick Observatory
1156 High Street
11 VREFv4vDC [ Santa Cruz, CA 95064
[Title
11 B2VREF2V5VD ! )
> Schematic, LRIS RED UPGRADE, Power Monitor and Control
ize Document Number
B EL-4210

Date: ___Monday, June 02, 2008 Eheet 9 of 15
5 | 4 | 3 | 2 1




w

PSVDC_POE P5VDC_POE P5VDC_POE BUS MAPPING
P3V3DC_DIGI
3pe s I I GPIO SIGNAL
L1{N- F
N iy cst cs2 BP_STATO| PWR_ENO
1 INe - OUTH 10uF 100F - -
| R ctrRL ouT- 10vDC 10VDC BP_STAT1 PWR_EN1
‘ | NC2 [ BP_STAT2| PWR_OK P3VAVDC
| ! 33uH PLD02-48505 = = BP_STAT3 UTLRST o)
| ! BP_STAT4 SHUTTER p1
|
evemen | 1 wvewes | e pavayoc BPLSTATS|  TIM LATC)
| . |
! o A ‘ BP_STAT7| EXT_T_RS
| RXD TTL 5 g TXD_TTL
T _RTS TTL ! DTR_TTL f HEADER 2
| —cTs T ?1 ig DSR_TTL ! R100 R101
I b o RST N ! R98 R99 47K 47K R102 560 OHM D8 LEDL
| b b 1 560 OHM > 560 OHM o TPS (@N 1 BP STATO BP_STATO
| % 17 | ui7 testpoint "4
! a 8 R103 560 OHM D9 LED1
: 19 | a SCL [~ 1 TP6 (@)1 BP STATL BP STATL
! \\ ‘ g o P_STA festpoint Dl(')('( LEDL
- 9 1 R104 560 OHM
| \ | 1o | RX_RS232 GPIOO = P STA: TP7 1 BP_STAT2 BP_STAT2
T - : TX_RS232 GPIO1 -2 P ST {estpoint @ "%
~ I GPIO2 =
‘ ~ 13| WAKEUP GPIo3 |8 A R105 560 OHM b1 LEDL
I \ ! e T P_STA TP8 (@N 1 BP STAT3 BP_STAT3
| \ ! SC RESET N(was DCD_TTL) 3 | 5rartr 14 P_STAT5 testpoint "4
— RESET GPIOS =
| \ ! GPIO6 |1 AT6 R106 560 OHM D12 LED1
| \ | JP9 &pIO7 |18 P_STATY P9 @ 1 BP_STAT4 BP_STAT4 K
| 21\ 2o | 1 5 ” testpoint %4
A b RST N ! 3 : 4] R107 560 OHM D13 LED1
! e e DI i H M > TP10 (@ 1 BP_STATS BP_STATS
! 5 2 %8 MS 5 M SC18IM700 testpoint "3
I __RXD TTL2 A CK ! A P2 R108 560 OHM D14 LED1
| k] DO TP11 1 BP_STAT6 BP_STAT6
31 32 ; 1 12 External -~ (@
| TXD TTL2 23 24 13 14 1 R t testpoint "4
1 ese = D15 LED1
I = R109 560 OHM
| - | HEADER 7X2 Switch TP12 ‘ 1 BP_STAT7 BP_STAT7
‘ =  CON34 C54 —— C55 | HEABER 2 testpoint "
‘ 0.10F 01F
|
! =5 =5 BP_ STAT[7:0] BP_STAT[7:0]
‘ . . | \ [7:0] v 129 {|BP_STAT[7:0] 12
|
I P3V3VDC
| DIGI MODULE I o)
>scL 39,11
3912 LIMIT_ALARM > R110 SDA 3,911
47K o
P3V3VDC ~ u27 P4
U3 ﬂ —9 . P12 FAN 12
P3
4 2
4 P5VDC_DIGITAL_ON < o 74LVC1G125 :\' b HEADER 2 P12_FAN_RET 12
u19 >b
74LVC1G125 2,07 o H
a P3V3VDC = 2 a1 5] 2 OP3V3VDC
22 182 HEADER 4
u26 231 spa )
R119 1.00K *—L{INT 12C
58 ANALOG_LOW 6 ON < 1 Expansion
R120 1.00K 41 Poo p10 [HE—x 12C_IsoL Headers
P01 p11 [4—x
74LVC1G125 R121 1.00K [ 6 po2 p12 HE—x
P3V3VDC o P03 P13 <
*—B8{ pos p14 [H—x SCL
P05 P15
u24 4 R122§R123§R124 H_D_* Poe 9 pio _13&< oA
. : b s1 1.00K >1.00K 1.00K xdpo7 £ pr7 [
36 ANALOG_LOW ON <} '[H H H oW DIP-3 FCAGESS
74LVC16125 = = = 12C Address = 0x40, Ox41  '2¢-ISO-
= 19 Pavavoc
PIVAVDC = University of California, Lick Observatory
P3V3VDC 1156 High Street
u2s T Santa Cruz, CA 95064
4 2 [Title
3,7 ANALOG_HIGH ON < ! )
- - _,_ _L _L J_ Schematic, LRIS RED UPGRADE, Power Monitor and Control
C56 c57 cs58 c59
74LVC1G125 0.1uF 0.1uF 0.1uF 0.1uF ize Document Number
. I I I I B EL-4210
) ) ) ) ) ) Date: Monday, September 22, 2008 Ehee! 10 of 15
5 | 4 | 3 | 2 1




P3V3VDC

3V3VDC ISOL

R125 R126
150 OHM 150 OHM R127
4.7K

R128

uz27 4.7K

_4;‘4

SCL2

SDA2

HEADER 4

P3V3VDC

P3V3VDC GND2

Cc80
0.1uF

H—o

3,9,10,13,14 SDA F'3V%VDC

R131
150 OHM

R132
150 OHM

u29

R129
360 OHM

R130

360 OHM u30

SCL

SCL >

74LVC1G125

2B96

GND2

444“4

—— c83

0.1uF

GND2

Cc81
0.1uF

C82
0.1uF

444‘\_4

P3V3VvDC

H«
wH~

HCPLO62N 74LVC1G125 GND2

G)
Z

C84

. 1uF GND2

‘”Fij"’o

University of California, Lick Observatory

1156 High Street
Santa Cruz, CA 95064

[Title
Schematic, LRIS RED UPGRADE, Power Monitor and Control

Document Number

ize
EL-4210
Monday, September 22, 2008

0.60

Date: 11 of 15

Eheet
1




LAYOUT NOTE:
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