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RotationFOB - Galil connections

K1DM3 KECK 1 DEPLOYABLE TERTIARY MIRROR
LE0100 M1 electronics box

REV

ERR 1

DI1 2
DI4 3

DI7 4

ELO 5
LSCOM 6

HOMA 7

HOMB 8
HOMC 9

HOMD 10

OPWR 11
DO3 12

DO6 13

ORET 14
+5V 15

RST 16

INCOM 17
DI3 18

DI6 19

ABRT 20
N/C 21

RLSB 23RLSA 22

RLSC 24
RLSD 25

N/C 26
DO2 27
DO5 28

DO8 29
+5V 30

DGND 31

DI2 32
DI5 33
DI8 34

DGND 35
FLSA 36
FLSB 37

FLSC 38
FLSD 39

DGND 40

DO1 41
DO4 42
DO7 43

CMP 44

ICM-42000 I/O

GALIL_DMC4040_DIRECT
IO

ICM42000 I/O

IO18 1

IO21 2
IO24 3

IO26 4

IO29 5
IO32 6

IO33 7

IO36 8
IO38 9

N/C 10

IO41 11
IO44 12

IO47 13

N/C 14
RSRV / +5V 15

IO17 16

IO20 17
IO23 18

IO25 19

IO28 20
IO31 21
N/C 22

IO35 23
IO37 24
N/C 25

IO40 26
IO43 27
IO46 28

IO48 29
+3.3V / RSRV 30

IO19 31

IO22 32
DGND 33

IO30 35
DGND 36

IO27 34

IO34 37

N/C 38
DGND 39

IO39 40

IO42 41
IO45 42

DGND 43

N/C 44

CMB-41012
EXTENDED I/O

GALIL_DMC4040_DIRECT
EXTENDED_IO

CMB41022 EXTENDED I/O

C_HOME
D_HOME

C_FLS

C_RLS

D_FLS

D_RLS

DGND

DI1_INDEX1

DI2_INDEX2

IO17_TCBL_INRDRM_SIG

IO18_TCBL_INRDRM_PWR

IO19_TCBL_ROT_MTR

IO20_TCBL_ROT_ENC

IO21_TCBL_ROT_SIG

IO26_SCBL_ROT_SIG

IO22_SCBL_INRDRM_SIG

IO23_SCBL_INRDRM_PWR

IO24_SCBL_ROT_MTR

IO25_SCBL_ROT_ENC

IO27_SCBL_PADDLE

IO33_PDL_NO_ESTOP

IO29_ODRM_SPARE_SW1

IO30_ODRM_SPARE_SW2

DGND

DGND

DGND

DGND

DI3_DRUM_PIN_SW

DI4_CART_PIN_SW

DI5_ROT_DETENT_ENGAGE_SW

DI6_ROT_DETENT_CLEAR_SW

DI7_AIR_SPLY_RETRACT_SW

24V_INRDRM_48V_EN

ROTATION_DISABLE

ROTATION_DISABLE

24V_AIR_SPLY_RETR

24V_ROT_DETENT

24V_AIR_SPLY_ENGAGE

24V_SPARE_RELAY2

24V_RELAY_LATCH
24V_INRDRM_24V_EN

24V_ROT_48V_EN

NO_E_STOP

DGND

DGND

IO45_AMUX_A0

IO46_AMUX_A1

IO47_DMC_HEARTBEAT

+24VDC

DGND

1

TP9
IO28

1

TP10
IO48

MI+ 1
MB+ 2
MA+ 3

AB+ 4

DGND 5
MI- 6

MB- 7

MA- 8
AA- 9

HALA 10

AA+ 11
AB- 12

HALB 13

HALC 14
+5V 15

ICM-42000
ENCODER

GALIL_DMC4040_DIRECT
ENCODER_A

ICM42000 Encoder

ROT_MTR_ENC_I+

ROT_MTR_ENC_I-

ROT_MTR_ENC_A+

ROT_MTR_ENC_A-

ROT_MTR_ENC_B+

ROT_MTR_ENC_B-

ROT_MTR_ENC_5VDC

ROT_MTR_ENC_RTN

MI+ 1
MB+ 2
MA+ 3

AB+ 4

DGND 5
MI- 6

MB- 7

MA- 8
AA- 9

HALA 10

AA+ 11
AB- 12

HALB 13

HALC 14
+5V 15

ICM-42000
ENCODER

GALIL_DMC4040_DIRECT
ENCODER_B

ICM42000 Encoder

ROT_DRM_ENC_I+

ROT_DRM_ENC_I-

ROT_DRM_ENC_A+

ROT_DRM_ENC_A-

ROT_DRM_ENC_B+

ROT_DRM_ENC_B-

ROT_DRM_ENC_RTN

ROT_DRM_ENC_5VDC

MI+ 1
MB+ 2
MA+ 3

AB+ 4

DGND 5
MI- 6

MB- 7

MA- 8
AA- 9

HALA 10

AA+ 11
AB- 12

HALB 13

HALC 14
+5V 15

ICM-42000
ENCODER

GALIL_DMC4040_DIRECT
ENCODER_C

ICM42000 Encoder

C_HOME

C_ENC_MI+

C_ENC_MI-

C_ENC_MA+

C_ENC_MA-

C_ENC_RTN

C_ENC_MB+

C_ENC_MB-

C_FLS

C_RLS
C_HALA

C_HALB
C_HALC
C_ENC_5VDC

+24VDC

+24VDC_RTN

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

J9
ENCODER_C_HDR

MI+ 1
MB+ 2
MA+ 3

AB+ 4

DGND 5
MI- 6

MB- 7

MA- 8
AA- 9

HALA 10

AA+ 11
AB- 12

HALB 13

HALC 14
+5V 15

ICM-42000
ENCODER

GALIL_DMC4040_DIRECT
ENCODER_D

ICM42000 Encoder

D_HOME
D_ENC_RTN

D_ENC_MI+

D_ENC_MI-

D_ENC_MB+

D_ENC_MB-

D_ENC_MA+

D_ENC_MA-
D_FLS

D_RLS
D_HALA

D_HALB
D_HALC
D_ENC_5VDC

+24VDC

+24VDC_RTN

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

J8
ENCODER_D_HDR

1
2
3
4

MOTOR_A_IN
J29

76825-0004

ROT_MTR+

ROT_MTR-

1

TP18
ROT_MTR+

1

TP17
ROT_MTR-

AGND 1
AI1 2
AI3 3

AI5 4

AI7 5
AGND 6

-12V 7

+5V 8
AGND 9

AI2 10

AI4 11
AI6 12

AI8 13

N/C 14
+12V 15

ICM-42000
ANALOG

GALIL_DMC4040_DIRECT
ANALOG

ICM42000 ANALOG

AGND

AGND

AGND

+12V_ANA

-12V_ANA

AIR_SUPPLY_PRESSURE

CLAMP_STATUS_V

+5V_ANA

HUMIDITY_TEMP_MUX

PWR_VOLTAGE_MUX
TEMP_MUX1

TEMP_MUX2

AI_SPARE5

AI_SPARE6

IO31_DETENT2_SW

IO32_DETENT1_SW

IO34_PDL_PB6

IO35_PDL_PB5

IO36_PDL_PB2

IO37_PDL_PB1

IO38_PDL_PB3

IO39_PDL_PB4

IO40_PDL_PB0

IO44_PADDLE_LED4
IO41_PADDLE_LED1

IO42_PADDLE_LED2

IO_43_PADDLE_LED3

PIANALOG01 

PIANALOG02 

PIANALOG03 

PIANALOG04 

PIANALOG05 

PIANALOG06 

PIANALOG07 

PIANALOG08 

PIANALOG09 

PIANALOG010 

PIANALOG011 

PIANALOG012 

PIANALOG013 

PIANALOG014 

PIANALOG015 

COANALOG 

PIENCODER0A01 

PIENCODER0A02 

PIENCODER0A03 

PIENCODER0A04 

PIENCODER0A05 

PIENCODER0A06 

PIENCODER0A07 

PIENCODER0A08 

PIENCODER0A09 

PIENCODER0A010 

PIENCODER0A011 

PIENCODER0A012 

PIENCODER0A013 

PIENCODER0A014 

PIENCODER0A015 

COENCODER0A 

PIENCODER0B01 

PIENCODER0B02 

PIENCODER0B03 

PIENCODER0B04 

PIENCODER0B05 

PIENCODER0B06 

PIENCODER0B07 

PIENCODER0B08 

PIENCODER0B09 

PIENCODER0B010 

PIENCODER0B011 

PIENCODER0B012 

PIENCODER0B013 

PIENCODER0B014 

PIENCODER0B015 

COENCODER0B 

PIENCODER0C01 

PIENCODER0C02 

PIENCODER0C03 

PIENCODER0C04 

PIENCODER0C05 

PIENCODER0C06 

PIENCODER0C07 

PIENCODER0C08 

PIENCODER0C09 

PIENCODER0C010 

PIENCODER0C011 

PIENCODER0C012 

PIENCODER0C013 

PIENCODER0C014 

PIENCODER0C015 

COENCODER0C 

PIENCODER0D01 

PIENCODER0D02 

PIENCODER0D03 

PIENCODER0D04 

PIENCODER0D05 

PIENCODER0D06 

PIENCODER0D07 

PIENCODER0D08 

PIENCODER0D09 

PIENCODER0D010 

PIENCODER0D011 

PIENCODER0D012 

PIENCODER0D013 

PIENCODER0D014 

PIENCODER0D015 

COENCODER0D 

PIEXTENDED0IO01 

PIEXTENDED0IO02 

PIEXTENDED0IO03 

PIEXTENDED0IO04 

PIEXTENDED0IO05 

PIEXTENDED0IO06 

PIEXTENDED0IO07 

PIEXTENDED0IO08 

PIEXTENDED0IO09 

PIEXTENDED0IO010 

PIEXTENDED0IO011 

PIEXTENDED0IO012 

PIEXTENDED0IO013 

PIEXTENDED0IO014 

PIEXTENDED0IO015 
PIEXTENDED0IO016 

PIEXTENDED0IO017 

PIEXTENDED0IO018 

PIEXTENDED0IO019 

PIEXTENDED0IO020 

PIEXTENDED0IO021 

PIEXTENDED0IO022 

PIEXTENDED0IO023 

PIEXTENDED0IO024 

PIEXTENDED0IO025 

PIEXTENDED0IO026 

PIEXTENDED0IO027 

PIEXTENDED0IO028 

PIEXTENDED0IO029 

PIEXTENDED0IO030 
PIEXTENDED0IO031 

PIEXTENDED0IO032 

PIEXTENDED0IO033 

PIEXTENDED0IO034 

PIEXTENDED0IO035 

PIEXTENDED0IO036 

PIEXTENDED0IO037 

PIEXTENDED0IO038 

PIEXTENDED0IO039 

PIEXTENDED0IO040 

PIEXTENDED0IO041 

PIEXTENDED0IO042 

PIEXTENDED0IO043 

PIEXTENDED0IO044 

COEXTENDED0IO 

PIIO01 

PIIO02 

PIIO03 

PIIO04 

PIIO05 

PIIO06 

PIIO07 

PIIO08 

PIIO09 

PIIO010 

PIIO011 

PIIO012 

PIIO013 

PIIO014 

PIIO015 
PIIO016 

PIIO017 

PIIO018 

PIIO019 

PIIO020 

PIIO021 

PIIO022 

PIIO023 

PIIO024 

PIIO025 

PIIO026 

PIIO027 

PIIO028 

PIIO029 

PIIO030 
PIIO031 

PIIO032 

PIIO033 

PIIO034 

PIIO035 

PIIO036 

PIIO037 

PIIO038 

PIIO039 

PIIO040 

PIIO041 

PIIO042 

PIIO043 

PIIO044 

COIO 

PIJ801 

PIJ802 

PIJ803 

PIJ804 

PIJ805 

PIJ806 

PIJ807 

PIJ808 

PIJ809 

PIJ8010 

PIJ8011 

PIJ8012 

PIJ8013 

PIJ8014 

PIJ8015 

PIJ8016 

COJ8 

PIJ901 

PIJ902 

PIJ903 

PIJ904 

PIJ905 

PIJ906 

PIJ907 

PIJ908 

PIJ909 

PIJ9010 

PIJ9011 

PIJ9012 

PIJ9013 

PIJ9014 

PIJ9015 

PIJ9016 

COJ9 

PIJ2901 

PIJ2902 

PIJ2903 

PIJ2904 

COJ29 
PITP901 

COTP9 

PITP1001 

COTP10 

PITP1701 

COTP17 

PITP1801 

COTP18 

PIANALOG08 
NL05V0ANA 

PIANALOG015 
NL012V0ANA 

PIIO011 

PIJ8012 PIJ9012 

NL024VDC 

PIJ8016 PIJ9016 
NL024VDC0RTN 

PIANALOG07 
NL012V0ANA 

PIIO043 
NL24V0AIR0SPLY0ENGAGE 

PIIO028 
NL24V0AIR0SPLY0RETR 

PIIO041 
NL24V0INRDRM024V0EN 

PIIO027 
NL24V0INRDRM048V0EN 

PIIO042 
NL24V0RELAY0LATCH 

PIIO012 
NL24V0ROT048V0EN 

PIIO013 
NL24V0ROT0DETENT 

PIIO029 
NL24V0SPARE0RELAY2 

PIANALOG01 

PIANALOG06 

PIANALOG09 

NLAGND 

PIANALOG05 
NLAI0SPARE5 

PIANALOG013 
NLAI0SPARE6 

PIANALOG010 
NLAIR0SUPPLY0PRESSURE 

PIENCODER0C015 PIJ9015 
NLC0ENC05VDC 

PIENCODER0C03 PIJ903 
NLC0ENC0MA0 

PIENCODER0C08 PIJ908 
NLC0ENC0MA0 

PIENCODER0C02 PIJ902 
NLC0ENC0MB0 

PIENCODER0C07 PIJ907 
NLC0ENC0MB0 

PIENCODER0C01 PIJ901 
NLC0ENC0MI0 

PIENCODER0C06 PIJ906 
NLC0ENC0MI0 

PIENCODER0C05 PIJ905 
NLC0ENC0RTN 

PIIO038 

PIJ909 

NLC0FLS 

PIENCODER0C010 PIJ9010 
NLC0HALA 

PIENCODER0C013 PIJ9013 
NLC0HALB 

PIENCODER0C014 PIJ9014 
NLC0HALC 

PIIO09 

PIJ904 

NLC0HOME 

PIIO024 

PIJ9011 

NLC0RLS 

PIANALOG02 
NLCLAMP0STATUS0V 

PIENCODER0D015 PIJ8015 
NLD0ENC05VDC 

PIENCODER0D03 PIJ803 
NLD0ENC0MA0 

PIENCODER0D08 PIJ808 
NLD0ENC0MA0 

PIENCODER0D02 PIJ802 
NLD0ENC0MB0 

PIENCODER0D07 PIJ807 
NLD0ENC0MB0 

PIENCODER0D01 PIJ801 
NLD0ENC0MI0 

PIENCODER0D06 PIJ806 
NLD0ENC0MI0 

PIENCODER0D05 PIJ805 
NLD0ENC0RTN 

PIIO039 

PIJ809 

NLD0FLS 

PIENCODER0D010 PIJ8010 
NLD0HALA 

PIENCODER0D013 PIJ8013 
NLD0HALB 

PIENCODER0D014 PIJ8014 
NLD0HALC 

PIIO010 

PIJ804 

NLD0HOME 

PIIO025 

PIJ8011 

NLD0RLS 

PIEXTENDED0IO033 

PIEXTENDED0IO036 

PIEXTENDED0IO039 

PIEXTENDED0IO043 

PIIO06 

PIIO014 

PIIO017 

PIIO031 

PIIO035 

PIIO040 

NLDGND 

PIIO02 
NLDI10INDEX1 

PIIO032 
NLDI20INDEX2 

PIIO018 
NLDI30DRUM0PIN0SW 

PIIO03 
NLDI40CART0PIN0SW 

PIIO033 
NLDI50ROT0DETENT0ENGAGE0SW 

PIIO019 
NLDI60ROT0DETENT0CLEAR0SW 

PIIO04 
NLDI70AIR0SPLY0RETRACT0SW 

PIANALOG011 
NLHUMIDITY0TEMP0MUX 

PIEXTENDED0IO016 
NLIO170TCBL0INRDRM0SIG 

PIEXTENDED0IO01 
NLIO180TCBL0INRDRM0PWR 

PIEXTENDED0IO031 
NLIO190TCBL0ROT0MTR 

PIEXTENDED0IO017 
NLIO200TCBL0ROT0ENC 

PIEXTENDED0IO02 
NLIO210TCBL0ROT0SIG 

PIEXTENDED0IO032 
NLIO220SCBL0INRDRM0SIG 

PIEXTENDED0IO018 
NLIO230SCBL0INRDRM0PWR 

PIEXTENDED0IO03 
NLIO240SCBL0ROT0MTR 

PIEXTENDED0IO019 
NLIO250SCBL0ROT0ENC 

PIEXTENDED0IO04 
NLIO260SCBL0ROT0SIG 

PIEXTENDED0IO034 
NLIO270SCBL0PADDLE 

PIEXTENDED0IO05 
NLIO290ODRM0SPARE0SW1 

PIEXTENDED0IO035 
NLIO300ODRM0SPARE0SW2 

PIEXTENDED0IO021 
NLIO310DETENT20SW 

PIEXTENDED0IO06 
NLIO320DETENT10SW 

PIEXTENDED0IO07 
NLIO330PDL0NO0ESTOP 

PIEXTENDED0IO037 
NLIO340PDL0PB6 

PIEXTENDED0IO023 
NLIO350PDL0PB5 

PIEXTENDED0IO08 
NLIO360PDL0PB2 

PIEXTENDED0IO024 
NLIO370PDL0PB1 

PIEXTENDED0IO09 
NLIO380PDL0PB3 

PIEXTENDED0IO040 
NLIO390PDL0PB4 

PIEXTENDED0IO026 
NLIO400PDL0PB0 

PIEXTENDED0IO011 
NLIO410PADDLE0LED1 

PIEXTENDED0IO041 
NLIO420PADDLE0LED2 

PIEXTENDED0IO012 
NLIO440PADDLE0LED4 

PIEXTENDED0IO042 
NLIO450AMUX0A0 

PIEXTENDED0IO028 
NLIO460AMUX0A1 

PIEXTENDED0IO013 
NLIO470DMC0HEARTBEAT 

PIEXTENDED0IO027 
NLIO0430PADDLE0LED3 

PIANALOG014 

PIENCODER0A04 

PIENCODER0A09 

PIENCODER0A010 

PIENCODER0A011 

PIENCODER0A012 

PIENCODER0A013 

PIENCODER0A014 

PIENCODER0B04 

PIENCODER0B09 

PIENCODER0B010 

PIENCODER0B011 

PIENCODER0B012 

PIENCODER0B013 

PIENCODER0B014 

PIENCODER0C04 

PIENCODER0C09 

PIENCODER0C011 

PIENCODER0C012 

PIENCODER0D04 

PIENCODER0D09 

PIENCODER0D011 

PIENCODER0D012 

PIEXTENDED0IO010 

PIEXTENDED0IO014 

PIEXTENDED0IO015 

PIEXTENDED0IO020 PITP901 

PIEXTENDED0IO022 

PIEXTENDED0IO025 

PIEXTENDED0IO029 PITP1001 

PIEXTENDED0IO030 

PIEXTENDED0IO038 

PIEXTENDED0IO044 

PIIO01 

PIIO07 

PIIO08 

PIIO015 
PIIO016 

PIIO021 

PIIO022 

PIIO023 

PIIO026 

PIIO030 

PIIO036 

PIIO037 

PIIO044 

PIJ2902 

PIJ2903 

PIIO034 
NLNO0E0STOP 

PIANALOG03 
NLPWR0VOLTAGE0MUX 

PIENCODER0B015 
NLROT0DRM0ENC05VDC 

PIENCODER0B03 
NLROT0DRM0ENC0A0 

PIENCODER0B08 
NLROT0DRM0ENC0A0 

PIENCODER0B02 
NLROT0DRM0ENC0B0 

PIENCODER0B07 
NLROT0DRM0ENC0B0 

PIENCODER0B01 
NLROT0DRM0ENC0I0 

PIENCODER0B06 
NLROT0DRM0ENC0I0 

PIENCODER0B05 
NLROT0DRM0ENC0RTN 

PIJ2901 
PITP1801 NLROT0MTR0 

PIJ2904 

PITP1701 
NLROT0MTR0 

PIENCODER0A015 
NLROT0MTR0ENC05VDC 

PIENCODER0A03 
NLROT0MTR0ENC0A0 

PIENCODER0A08 
NLROT0MTR0ENC0A0 

PIENCODER0A02 
NLROT0MTR0ENC0B0 

PIENCODER0A07 
NLROT0MTR0ENC0B0 

PIENCODER0A01 
NLROT0MTR0ENC0I0 

PIENCODER0A06 
NLROT0MTR0ENC0I0 

PIENCODER0A05 
NLROT0MTR0ENC0RTN 

PIIO05 

PIIO020 

NLROTATION0DISABLE 

PIANALOG04 
NLTEMP0MUX1 

PIANALOG012 
NLTEMP0MUX2 
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RotationFOB - Relay control & LEDs

K1DM3 KECK 1 DEPLOYABLE TERTIARY MIRROR
LE0100 M1 electronics box

REV

1

2 3

4
K2

AQY212G2S

1

2 3

4
K5

AQY212G2S

1

2 3

4
K4

AQY212G2S

1

2 3

4
K3

AQY212G2S

2AF4

Fuse-ATC mini

2AF3

Fuse-ATC mini

2AF2

Fuse-ATC mini

2AF1

Fuse-ATC mini

AIR_SPLY_ENGAGE_SOL

ROT_DETENT_SOLENOID

AIR_SPLY_RETR_SOL

+24VDC

1

2 3

4
K1

AQY212G2S

NO_ESTOP_24V

7.5K
R35

NO_ESTOP_24V_RTN

1
2

D11
B140-13-F

1
2

D13
B140-13-F

1
2

D12
B140-13-F

1
2

D14
B140-13-F

+24VDC_RTN

+24VDC_RTN

+24VDC_RTN

+24VDC_RTN

1K

R39

1K

R42

1K

R40

1K

R43

DGND

DGND

DGND

DGND

ROTATION_DISABLE

+5V_DIG

DO5_AIR_SPLY_RETR

DO6_ROT_DETENT

DO7_AIR_SPLY_ENGAGE

DO8_SPARE_RELAY2

1

1D2

1CLK3

4

1Q 5

1Q 6

PRE

CLR

U18A

SN74LV74AD

10

2CLK11

2D12

13

2Q 8

2Q 9PRE

CLR

U18B

SN74LV74AD

1

1D2

1CLK3

4

1Q 5

1Q 6

PRE

CLR

U17A

SN74LV74AD

10

2CLK11

2D12

13

2Q 8

2Q 9PRE

CLR

U17B

SN74LV74AD

+5V_DIG

SPARE_RELAY2

+5V_DIG

+5V_DIG

+5V_DIG

2K

R36

DGND

1
2
3

J20

1
2
3

J19

1
2
3

J18

1
2
3

J17

+5V_DIG

1

2
3

U19A

SN74AHCT00D

IO33_PDL_NO_ESTOP 10
8

9 U19C

SN74AHCT00D

11
12

13

U13D

SN74AHCT00D

DO1_INRDRM_24V_EN

DO2_INRDRM_48V_EN

DO3_ROT_48V_EN

INRDRM_24V_EN
INRDRM_48V_EN
ROT_48V_EN

1

5

2

6

3
4

EXTERNAL_SSR
J10

0874270642DGND

DO4_RELAY_LATCH

NO_E_STOP

1

2
3

U15A

SN74LV08AD

4

5
6

U15B

SN74LV08AD

10
8

9 U15C

SN74LV08AD

Ain 1
Bin 14
Cin 3

Din 12
Ein 5
Fin 10

Aout15
Bout2
Cout13

Dout4
Eout11
Fout6

Vdd 16

Vss 8

OSCin7
OSCout9

U12

MC14490

DELAY_1
DELAY_2
DELAY_3
DELAY_4
DELAY_5

DELAY_1
DELAY_2
DELAY_3
DELAY_4
DELAY_5

NO_E_STOP_DELAYED

DGND

+5V_DIG

NO_E_STOP

1

2
3

D10

BAT54C

+5V_DIG

0.1uF/10V

C21
C0805

INR_DRUM_NO_ESTOP

NO_E_STOP

J17..J20:  Clear latch on ESTOP enable / disable
 JMPR 1-2: E-STOP does not clear output
 JMPR 2-3: E-STOP clears output

Delay in seconds =
  4 * 6 * C (in uF)  / 1.5

   C = 0.1uF --> 1.6s

WATCHDOG_OK

1
2
3

J13

+5V_DIG

J13: Watchdog timer enable
 JMPR 1-2: Watchdog disabled
 JMPR 2-3: Watchdog enabled

100K

R16 4.7uF/25V

C10
C0805

IO47_DMC_HEARTBEAT 1A1 1Q 13

1CEXT14

1REXT/CEXT15

1B2

1CLR3

1Q 4

U6A

SN74AHCT123AD
DGND

WATCHDOG_IND

AIR_SPLY_RETRACT_IND

ROT_DETENT_IND

AIR_SPLY_ENGAGE_IND

SP_RELAY2_IND

4

5
6

U19B

SN74AHCT00D

NO_E_STOP_IND

499
R34

499
R33

499
R32

1

2
3

U13A

SN74AHCT00D

4

5
6

U13B

SN74AHCT00D

10
8

9 U13C

SN74AHCT00D

INRDRM_24V_IND

INRDRM_48V_IND

ROT_48V_IND

750

R27

750

R25

750

R23

750

R21

750

R18

750

R17

D7

HSMA-C170

D6

HSMA-C170

D5

HSMA-C170

+5V_DIG

D1

HSMQ-C170

D2

HSMQ-C170

D3

HSMQ-C170

D4

HSMQ-C170
750

R22

+5V_DIG

750

R28 D8

HSMZ-C170

750

R30

+5V_DIG

D9

HSMZ-C170

1

TP7
NO_E_STOP

+3.3V_DIG
+5V_DIG

1
2
3

ESTOP_24V
J16

5-103414-1
1

TP6
NO_E_STOP_DELAYED

249R15

1

TP8
SPARE_RELAY2

11
12

13 U15D

SN74LV08AD

PIC1001 

PIC1002 
COC10 

PIC2101 

PIC2102 
COC21 

PID101 PID102 
COD1 

PID201 PID202 
COD2 

PID301 PID302 
COD3 

PID401 PID402 
COD4 

PID501 PID502 
COD5 

PID601 PID602 
COD6 

PID701 PID702 
COD7 

PID801 PID802 
COD8 

PID901 PID902 
COD9 

PID1001 

PID1002 

PID1003 

COD10 

PID1101 

PID1102 
COD11 

PID1201 

PID1202 
COD12 

PID1301 

PID1302 
COD13 

PID1401 

PID1402 
COD14 

PIF101 PIF102 

PIF103 PIF104 

COF1 

PIF201 PIF202 

PIF203 PIF204 

COF2 

PIF301 PIF302 

PIF303 PIF304 

COF3 

PIF401 PIF402 

PIF403 PIF404 

COF4 

PIJ1001 

PIJ1002 

PIJ1003 

PIJ1004 

PIJ1005 

PIJ1006 

COJ10 

PIJ1301 

PIJ1302 

PIJ1303 

COJ13 

PIJ1601 

PIJ1602 

PIJ1603 

COJ16 

PIJ1701 

PIJ1702 

PIJ1703 

COJ17 

PIJ1801 

PIJ1802 

PIJ1803 

COJ18 

PIJ1901 

PIJ1902 

PIJ1903 

COJ19 

PIJ2001 

PIJ2002 

PIJ2003 

COJ20 

PIK101 

PIK102 PIK103 

PIK104 

COK1 

PIK201 

PIK202 PIK203 

PIK204 

COK2 

PIK301 

PIK302 PIK303 

PIK304 

COK3 

PIK401 

PIK402 PIK403 

PIK404 

COK4 

PIK501 

PIK502 PIK503 

PIK504 

COK5 

PIR1501 PIR1502 
COR15 

PIR1601 PIR1602 
COR16 

PIR1701 PIR1702 
COR17 

PIR1801 PIR1802 
COR18 

PIR2101 PIR2102 
COR21 

PIR2201 PIR2202 
COR22 

PIR2301 PIR2302 
COR23 

PIR2501 PIR2502 
COR25 

PIR2701 PIR2702 
COR27 

PIR2801 PIR2802 
COR28 

PIR3001 PIR3002 
COR30 

PIR3201 

PIR3202 
COR32 

PIR3301 

PIR3302 
COR33 

PIR3401 

PIR3402 
COR34 

PIR3501 

PIR3502 
COR35 

PIR3601 PIR3602 
COR36 

PIR3901 PIR3902 
COR39 

PIR4001 PIR4002 
COR40 

PIR4201 PIR4202 
COR42 

PIR4301 PIR4302 
COR43 

PITP601 

COTP6 

PITP701 

COTP7 

PITP801 

COTP8 

PIU601 

PIU602 

PIU603 

PIU604 

PIU6013 

PIU6014 

PIU6015 

COU6A 

PIU1201 

PIU1202 

PIU1203 

PIU1204 

PIU1205 

PIU1206 

PIU1207 

PIU1208 

PIU1209 

PIU12010 

PIU12011 

PIU12012 

PIU12013 

PIU12014 

PIU12015 

PIU12016 

COU12 

PIU1301 

PIU1302 

PIU1303 

COU13A 

PIU1304 

PIU1305 

PIU1306 

COU13B 

PIU1308 

PIU1309 

PIU13010 

COU13C 

PIU13011 

PIU13012 

PIU13013 

COU13D 
PIU1501 

PIU1502 

PIU1503 

COU15A 

PIU1504 

PIU1505 

PIU1506 

COU15B 

PIU1508 

PIU1509 

PIU15010 

COU15C 

PIU15011 

PIU15012 

PIU15013 

COU15D 

PIU1701 

PIU1702 

PIU1703 

PIU1704 
PIU1705 

PIU1706 

COU17A 

PIU1708 

PIU1709 

PIU17010 

PIU17011 

PIU17012 

PIU17013 

COU17B 

PIU1801 

PIU1802 

PIU1803 

PIU1804 
PIU1805 

PIU1806 

COU18A 

PIU1808 

PIU1809 

PIU18010 

PIU18011 

PIU18012 

PIU18013 

COU18B 

PIU1901 

PIU1902 

PIU1903 

COU19A 

PIU1904 

PIU1905 

PIU1906 

COU19B 

PIU1908 

PIU1909 

PIU19010 

COU19C 

PIJ1004 
NL0303V0DIG 

PID101 

PID201 

PID301 

PID401 

PID501 

PID601 

PID701 

PID801 

PID901 

PID1003 

PIJ1005 

PIJ1301 

PIJ1701 

PIJ1801 

PIJ1901 

PIJ2001 

PIR1601 

PIU602 

PIU603 

PIU12016 

PIU1704 

PIU17010 

PIU1804 

PIU18010 

NL05V0DIG 

PIF102 

PIF103 

PIF202 

PIF203 

PIF302 

PIF303 

PIF402 

PIF403 

PID1101 

PID1201 

PID1301 

PID1401 

PIR1801 

PIU1706 

NLAIR0SPLY0ENGAGE0IND 

PID1202 
PIK403 

NLAIR0SPLY0ENGAGE0SOL 

PID1102 
PIK203 

NLAIR0SPLY0RETR0SOL 

PIR2201 

PIU1806 

NLAIR0SPLY0RETRACT0IND 

PIU12014 

PIU12015 
NLDELAY01 

PIU1202 

PIU1203 

NLDELAY02 

PIU12012 

PIU12013 
NLDELAY03 

PIU1204 

PIU1205 

NLDELAY04 

PIU12010 

PIU12011 
NLDELAY05 

PIC1002 

PIJ1006 

PIK202 

PIK302 

PIK402 

PIK502 

PIR3601 

PIU6014 

PIU1208 

PIU1501 

PIU1502 

NLDO10INRDRM024V0EN 

PIU1505 
NLDO20INRDRM048V0EN 

PIU15010 
NLDO30ROT048V0EN 

PIU15012 
NLDO40RELAY0LATCH 

PIU1802 
NLDO50AIR0SPLY0RETR 

PIU18012 
NLDO60ROT0DETENT 

PIU1702 
NLDO70AIR0SPLY0ENGAGE 

PIU17012 
NLDO80SPARE0RELAY2 

PIR1502 
NLINR0DRUM0NO0ESTOP 

PIJ1001 

PIR3201 

NLINRDRM024V0EN 

PIR2701 

PIU1303 

NLINRDRM024V0IND 

PIJ1002 

PIR3301 

NLINRDRM048V0EN 

PIR2501 

PIU1306 NLINRDRM048V0IND 

PIU1902 
NLIO330PDL0NO0ESTOP 

PIU601 
NLIO470DMC0HEARTBEAT 

PIC1001 
PIR1602 PIU6015 

PIC2101 PID1002 

PIU1209 

PIC2102 
PID1001 

PIU1207 

PID102 PIR1702 

PID202 PIR1802 

PID302 PIR2102 

PID402 PIR2202 

PID502 PIR2302 

PID602 PIR2502 

PID702 PIR2702 

PID802 PIR2802 

PID902 PIR3002 

PIF101 

PIF104 
PIK304 

PIF201 

PIF204 
PIK404 

PIF301 

PIF304 
PIK504 

PIF401 

PIF404 
PIK204 

PIJ1302 

PIK104 

PIJ1702 
PIU17013 

PIJ1802 

PIU1701 

PIJ1902 
PIU18013 

PIJ2002 
PIU1801 

PIK101 
PIR3502 

PIK103 

PIR3602 PIU1901 

PIK201 PIR3902 

PIK301 PIR4302 

PIK401 PIR4002 

PIK501 PIR4202 

PIR1501 PIU1906 

PIR3202 
PIU1301 

PIU1302 

PIU1503 

PIR3302 
PIU1304 

PIU1305 

PIU1506 

PIR3402 
PIU1309 

PIU13010 

PIU1508 

PIR3901 PIU1805 

PIR4001 PIU1705 

PIR4201 PIU1809 

PIR4301 PIU1709 

PIU15011 PIU1703 

PIU17011 

PIU1803 

PIU18011 

PIJ1703 

PIJ1803 

PIJ1903 

PIJ2003 

PITP701 

PIU1201 

PIU13012 

PIU13013 

PIU15013 

PIU1908 

NLNO0E0STOP 

PITP601 

PIU1206 

PIU1504 

PIU1509 

NLNO0E0STOP0DELAYED 
PIR2801 

PIU13011 

NLNO0E0STOP0IND 

PIJ1602 

PIR3501 
NLNO0ESTOP024V PIJ1601 

PIJ1603 PIK102 
NLNO0ESTOP024V0RTN 

PIJ1003 

PIR3401 

NLROT048V0EN 

PIR2301 PIU1308 
NLROT048V0IND 

PIR2101 

PIU1808 

NLROT0DETENT0IND 

PID1302 
PIK503 

NLROT0DETENT0SOLENOID 

PIU1903 

PIU1904 

PIU1905 

PIU1909 

PIU19010 

NLROTATION0DISABLE 

PIR1701 

PIU1708 

NLSP0RELAY20IND 

PID1402 
PIK303 PITP801 

NLSPARE0RELAY2 

PIR3001 PIU604 
NLWATCHDOG0IND 

PIJ1303 

PIU6013 

NLWATCHDOG0OK 
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RotationFOB - Signal conditioning

K1DM3 KECK 1 DEPLOYABLE TERTIARY MIRROR
LE0100 M1 electronics box

REV

Ain 1

Bin 14
Cin 3
Din 12

Ein 5

Fin 10

Aout15

Bout2
Cout13
Dout4

Eout11

Fout6

Vdd 16

Vss 8

OSCin7

OSCout9

U21

MC14490

Ain 1

Bin 14
Cin 3

Din 12

Ein 5
Fin 10

Aout15

Bout2
Cout13

Dout4

Eout11
Fout6

Vdd 16

Vss 8

OSCin7

OSCout9

U20

MC14490

DGND

DGND

+3.3V_DIG

+3.3V_DIG

1

2
3

D16

BAT54C

1

2
3

D15

BAT54C

+3.3V_DIG

+3.3V_DIG

PADDLE_NO_ESTOP
PADDLE_PB6

PADDLE_PB5
PADDLE_PB2
PADDLE_PB1
PADDLE_PB3
PADDLE_PB4
PADDLE_PB0

IO33_PDL_NO_ESTOP
IO34_PDL_PB6

IO35_PDL_PB5
IO36_PDL_PB2
IO37_PDL_PB1
IO38_PDL_PB3
IO39_PDL_PB4
IO40_PDL_PB0

499

R38

499

R37

499

R44

499

R41 PADDLE_LED4

PADDLE_LED1

PADDLE_LED2

PADDLE_LED3

IO44_PADDLE_LED4

IO41_PADDLE_LED1

IO42_PADDLE_LED2

IO_43_PADDLE_LED3

1

2
3

U16A

SN74LVC08AD

4

5
6

U16B

SN74LVC08AD

10
8

9 U16C

SN74LVC08AD

11
12

13

U16D

SN74LVC08AD

ODRM_SPARE_SW1
ODRM_SPARE_SW2

0.01uF

C28
C0805

0.01uF

C27
C0805

IO29_ODRM_SPARE_SW1
IO30_ODRM_SPARE_SW2
IO31_DETENT2_SW
IO32_DETENT1_SW

DRUM_PIN_SW
CART_PIN_SW

IO17_TCBL_INRDRM_SIG
IO18_TCBL_INRDRM_PWR
IO19_TCBL_ROT_MTR
IO20_TCBL_ROT_ENC
IO21_TCBL_ROT_SIG

IO26_SCBL_ROT_SIG

IO22_SCBL_INRDRM_SIG

IO23_SCBL_INRDRM_PWR
IO24_SCBL_ROT_MTR
IO25_SCBL_ROT_ENC

IO27_SCBL_PADDLE

Ain 1
Bin 14
Cin 3

Din 12
Ein 5
Fin 10

Aout15
Bout2
Cout13

Dout4
Eout11
Fout6

Vdd 16

Vss 8

OSCin7
OSCout9

U25

MC14490

Ain 1
Bin 14

Cin 3
Din 12
Ein 5

Fin 10

Aout15
Bout2

Cout13
Dout4
Eout11

Fout6

Vdd 16

Vss 8

OSCin7
OSCout9

U22

MC14490

DGND

DGND

+3.3V_DIG

+3.3V_DIG

1

2
3

D18

BAT54C

1

2
3

D17

BAT54C

+3.3V_DIG

+3.3V_DIG

SCBL_PADDLE

TCBL_INRDRM_SIG
TCBL_INRDRM_PWR
TCBL_ROT_MTR
TCBL_ROT_ENC
TCBL_ROT_SIG

SCBL_ROT_SIG
SCBL_ROT_ENC
SCBL_ROT_MTR
SCBL_INRDRM_PWR

SCBL_INRDRM_SIG

ROT_DETENT_ENGAGE_SW
ROT_DETENT_CLEAR_SW
AIR_SPLY_RETRACT_SW

0.01uF

C30
C0805

0.01uF

C29
C0805

0.01uF

C35
C0805

1

2
3

D19

BAT54C

Ain 1

Bin 14
Cin 3

Din 12

Ein 5
Fin 10

Aout15

Bout2
Cout13

Dout4

Eout11
Fout6

Vdd 16

Vss 8

OSCin7

OSCout9

U26

MC14490 DGND

+5V_DIG

+5V_DIG

DI3_DRUM_PIN_SW
DI4_CART_PIN_SW
DI5_ROT_DETENT_ENGAGE_SW
DI6_ROT_DETENT_CLEAR_SW
DI7_AIR_SPLY_RETRACT_SW

Debounce time =
  4 * C (in uF)  / 1.5

  C = 0.01uF -->  0.0267s

GALIL INPUT SIGNAL CONDITIONING:
    DEBOUNCE AND STATIC PROTECTION

GALIL OUTPUT SIGNAL CONDITIONING:
    LED DRIVERS FOR HAND PADDLE

24V_ROT_DETENT

24V_ROT_48V_EN
24V_INRDRM_48V_EN

24V_AIR_SPLY

24V_SPARE_RELAY1
24V_SPARE_RELAY2

24V_RELAY_LATCH

24V_INRDRM_24V_EN 1
2
3
4
5
6
7
8 9

10
11
12
13
14
15
16

20K

RP1

1
2
3
4
5
6
7
8 9

10
11
12
13
14
15
16

4.7K

RP2

DO6_ROT_DETENT

DO3_ROT_48V_EN
DO2_INRDRM_48V_EN

DO5_AIR_SPLY

DO7_SPARE_RELAY1
DO8_SPARE_RELAY2

DO4_RELAY_LATCH

DO1_INRDRM_24V_EN

DGND

GALIL OUTPUT SIGNAL CONDITIONING:
   REDUCE 24V OUTPUTS FOR USE WITH 5V LOGIC

VCC 1

1OUT2

2OUT3

GND4
2IN- 52IN+ 61IN- 71IN+ 8

U14

UA9637ACD

ROT_MTR_ENC_I+
ROT_MTR_ENC_I-
ROT_DRM_ENC_I+
ROT_DRM_ENC_I-

DGND

1 2 3

J11

1 2 3

J12
INDEX_1 INDEX_2

+5V_DIG

DI1_INDEX1

DI2_INDEX2

GALIL INDEX INPUT SIGNAL CONDITIONING:
   CONVERT FROM DIFFERENTIAL TO SINGLE ENDED
   JUMPERS TO SELECT WHICH ENCODER PROVIDES PRIMARY INDEX

DETENT2_SW
DETENT1_SW

PIC2701 

PIC2702 
COC27 

PIC2801 

PIC2802 
COC28 

PIC2901 

PIC2902 
COC29 

PIC3001 

PIC3002 
COC30 

PIC3501 

PIC3502 
COC35 

PID1501 

PID1502 

PID1503 

COD15 

PID1601 

PID1602 

PID1603 

COD16 

PID1701 

PID1702 

PID1703 

COD17 

PID1801 

PID1802 

PID1803 

COD18 

PID1901 

PID1902 

PID1903 

COD19 

PIJ1101 PIJ1102 PIJ1103 

COJ11 

PIJ1201 PIJ1202 PIJ1203 

COJ12 

PIR3701 PIR3702 
COR37 

PIR3801 PIR3802 
COR38 

PIR4101 PIR4102 
COR41 

PIR4401 PIR4402 
COR44 

PIRP101 

PIRP102 

PIRP103 

PIRP104 

PIRP105 

PIRP106 

PIRP107 

PIRP108 PIRP109 

PIRP1010 

PIRP1011 

PIRP1012 

PIRP1013 

PIRP1014 

PIRP1015 

PIRP1016 

CORP1 

PIRP201 

PIRP202 

PIRP203 

PIRP204 

PIRP205 

PIRP206 

PIRP207 

PIRP208 PIRP209 

PIRP2010 

PIRP2011 

PIRP2012 

PIRP2013 

PIRP2014 

PIRP2015 

PIRP2016 

CORP2 

PIU1401 

PIU1402 

PIU1403 

PIU1404 

PIU1405 

PIU1406 

PIU1407 

PIU1408 

COU14 

PIU1601 

PIU1602 

PIU1603 

COU16A 

PIU1604 

PIU1605 

PIU1606 

COU16B 

PIU1608 

PIU1609 

PIU16010 

COU16C 

PIU16011 

PIU16012 

PIU16013 

COU16D 

PIU2001 

PIU2002 

PIU2003 

PIU2004 

PIU2005 

PIU2006 

PIU2007 

PIU2008 

PIU2009 

PIU20010 

PIU20011 

PIU20012 

PIU20013 

PIU20014 

PIU20015 

PIU20016 

COU20 

PIU2101 

PIU2102 

PIU2103 

PIU2104 

PIU2105 

PIU2106 

PIU2107 

PIU2108 

PIU2109 

PIU21010 

PIU21011 

PIU21012 

PIU21013 

PIU21014 

PIU21015 

PIU21016 

COU21 

PIU2201 

PIU2202 

PIU2203 

PIU2204 

PIU2205 

PIU2206 

PIU2207 

PIU2208 

PIU2209 

PIU22010 

PIU22011 

PIU22012 

PIU22013 

PIU22014 

PIU22015 

PIU22016 

COU22 

PIU2501 

PIU2502 

PIU2503 

PIU2504 

PIU2505 

PIU2506 

PIU2507 

PIU2508 

PIU2509 

PIU25010 

PIU25011 

PIU25012 

PIU25013 

PIU25014 

PIU25015 

PIU25016 

COU25 

PIU2601 

PIU2602 

PIU2603 

PIU2604 

PIU2605 

PIU2606 

PIU2607 

PIU2608 

PIU2609 

PIU26010 

PIU26011 

PIU26012 

PIU26013 

PIU26014 

PIU26015 

PIU26016 

COU26 

PID1503 

PID1603 

PID1703 

PID1803 

PIU20016 

PIU21016 

PIU22016 

PIU25016 

PID1903 

PIU1401 

PIU26016 

PIRP105 
NL24V0AIR0SPLY 

PIRP101 
NL24V0INRDRM024V0EN 

PIRP102 
NL24V0INRDRM048V0EN 

PIRP104 
NL24V0RELAY0LATCH PIRP103 
NL24V0ROT048V0EN 

PIRP106 
NL24V0ROT0DETENT 

PIRP107 
NL24V0SPARE0RELAY1 

PIRP108 
NL24V0SPARE0RELAY2 

PIU2605 
NLAIR0SPLY0RETRACT0SW 

PIU26014 
NLCART0PIN0SW 

PIU21012 
NLDETENT10SW PIU2103 
NLDETENT20SW 

PIRP209 

PIRP2010 

PIRP2011 

PIRP2012 

PIRP2013 

PIRP2014 

PIRP2015 

PIRP2016 

PIU1404 

PIU2008 

PIU2108 

PIU2208 

PIU22010 

PIU2508 

PIU2608 

PIU26010 

PIJ1102 

NLDI10INDEX1 

PIJ1202 

NLDI20INDEX2 

PIU26015 
NLDI30DRUM0PIN0SW 

PIU2602 
NLDI40CART0PIN0SW 

PIU26013 
NLDI50ROT0DETENT0ENGAGE0SW 

PIU2604 
NLDI60ROT0DETENT0CLEAR0SW 

PIU26011 
NLDI70AIR0SPLY0RETRACT0SW 

PIRP1016 

PIRP201 

NLDO10INRDRM024V0EN 

PIRP1015 

PIRP202 

NLDO20INRDRM048V0EN 

PIRP1014 

PIRP203 

NLDO30ROT048V0EN 

PIRP1013 

PIRP204 

NLDO40RELAY0LATCH 
PIRP1012 

PIRP205 

NLDO50AIR0SPLY 

PIRP1011 

PIRP206 

NLDO60ROT0DETENT 

PIRP1010 

PIRP207 

NLDO70SPARE0RELAY1 

PIRP109 

PIRP208 

NLDO80SPARE0RELAY2 

PIU2601 
NLDRUM0PIN0SW 

PIU25015 
NLIO170TCBL0INRDRM0SIG 

PIU2502 
NLIO180TCBL0INRDRM0PWR 

PIU25013 
NLIO190TCBL0ROT0MTR 

PIU2504 
NLIO200TCBL0ROT0ENC 

PIU25011 
NLIO210TCBL0ROT0SIG 

PIU2506 
NLIO220SCBL0INRDRM0SIG 

PIU22015 
NLIO230SCBL0INRDRM0PWR 

PIU2202 
NLIO240SCBL0ROT0MTR 

PIU22013 
NLIO250SCBL0ROT0ENC 

PIU2204 
NLIO260SCBL0ROT0SIG 

PIU22011 
NLIO270SCBL0PADDLE 

PIU21015 
NLIO290ODRM0SPARE0SW1 

PIU2102 
NLIO300ODRM0SPARE0SW2 

PIU21013 
NLIO310DETENT20SW 

PIU2104 
NLIO320DETENT10SW 

PIU21011 
NLIO330PDL0NO0ESTOP 

PIU2106 
NLIO340PDL0PB6 

PIU20015 
NLIO350PDL0PB5 

PIU2002 
NLIO360PDL0PB2 

PIU20013 
NLIO370PDL0PB1 

PIU2004 
NLIO380PDL0PB3 

PIU20011 
NLIO390PDL0PB4 

PIU2006 
NLIO400PDL0PB0 

PIU1601 

PIU1602 

NLIO410PADDLE0LED1 

PIU1604 

PIU1605 

NLIO420PADDLE0LED2 

PIU16012 

PIU16013 

NLIO440PADDLE0LED4 

PIU1609 

PIU16010 

NLIO0430PADDLE0LED3 

PIC2701 PID1502 

PIU2009 

PIC2702 
PID1501 

PIU2007 

PIC2801 PID1602 

PIU2109 

PIC2802 
PID1601 

PIU2107 

PIC2901 
PID1702 

PIU2209 

PIC2902 PID1701 

PIU2207 

PIC3001 
PID1802 

PIU2509 

PIC3002 PID1801 

PIU2507 

PIC3501 
PID1902 

PIU2609 

PIC3502 PID1901 

PIU2607 PIJ1101 PIJ1201 
PIU1402 

PIJ1103 PIJ1203 

PIU1403 

PIR3701 PIU1606 

PIR3801 PIU1603 

PIR4101 PIU16011 

PIR4401 PIU1608 

PIU2206 

PIU2606 

PIU2101 
NLODRM0SPARE0SW1 

PIU21014 
NLODRM0SPARE0SW2 

PIR3802 
NLPADDLE0LED1 

PIR3702 
NLPADDLE0LED2 

PIR4402 
NLPADDLE0LED3 

PIR4102 
NLPADDLE0LED4 

PIU2105 
NLPADDLE0NO0ESTOP 

PIU20010 
NLPADDLE0PB0 

PIU2003 
NLPADDLE0PB1 PIU20014 
NLPADDLE0PB2 

PIU20012 
NLPADDLE0PB3 

PIU2005 
NLPADDLE0PB4 

PIU2001 
NLPADDLE0PB5 

PIU21010 
NLPADDLE0PB6 

PIU26012 
NLROT0DETENT0CLEAR0SW 

PIU2603 
NLROT0DETENT0ENGAGE0SW 

PIU1406 
NLROT0DRM0ENC0I0 

PIU1405 
NLROT0DRM0ENC0I0 

PIU1408 
NLROT0MTR0ENC0I0 

PIU1407 
NLROT0MTR0ENC0I0 

PIU2201 
NLSCBL0INRDRM0PWR 

PIU25010 
NLSCBL0INRDRM0SIG 

PIU2205 
NLSCBL0PADDLE 

PIU2203 
NLSCBL0ROT0ENC 

PIU22014 
NLSCBL0ROT0MTR 

PIU22012 
NLSCBL0ROT0SIG 

PIU25014 
NLTCBL0INRDRM0PWR 

PIU2501 
NLTCBL0INRDRM0SIG 

PIU25012 
NLTCBL0ROT0ENC 

PIU2503 
NLTCBL0ROT0MTR 

PIU2505 
NLTCBL0ROT0SIG 
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RotationFOB - Analog signals

K1DM3 KECK 1 DEPLOYABLE TERTIARY MIRROR
LE0100 M1 electronics box

REV

1

2

3

4

5

6

78
U7
INA128U

CLAMP_STATUS

3.3K
R19

AGND

AGND

-12V_ANA

0.1uF

C11

C0805

0.1uF

C9

C0805

AGND

AGND

1

2

3

4

5

6

78
U5
INA128UAGND

AGND

+12V_ANA

-12V_ANA

0.1uF

C6

C0805

0.1uF

C5

C0805

AGND

AGND

0.1uF

C7
C0805

1K

R14ODRM_PRESSURE

CLAMP_STATUS_V

Clamp A =  100uA    330mV
 Clamp B =  200uA    660mV
 Clamp C1 = 400uA  1320mV
 Clamp C2 = 800uA  2440mV

0.5V = 0 psig
 4.5V = 150 psig

AIR_SUPPLY_PRESSURE

+5V_ANA

+5V_ANA

+12V_ANA

-12V_ANA

+12V_ANA

-12V_ANA

1

2

3

4

5

6

78
U10
INA128U

AGND

AGND

+12V_ANA

-12V_ANA

0.1uF

C16

C0805

0.1uF

C14

C0805

AGND

AGND
1

2

3

4
5

6

78
U4
INA128U

DGND

AGND

+12V_ANA

-12V_ANA

0.1uF

C4

C0805

0.1uF

C3

C0805

AGND

AGND

1

2

3

4

5

6

78
U9
INA128U

AGND

AGND

+12V_ANA

-12V_ANA

0.1uF

C13

C0805

0.1uF

C12

C0805

AGND

AGND

1

2

3

4

5

6

78
U3
INA128UAGND

AGND

+12V_ANA

-12V_ANA

0.1uF

C2

C0805

0.1uF

C1

C0805

AGND

AGND

HUMIDITY_TEMP_MUX

10K
R20

DGND

INRDRM_48V
INRDRM_24VDC
+5V_DIG
+3.3V_DIG

ODRM_TEMP1
ODRM_TEMP2

IO45_AMUX_A0
IO46_AMUX_A1

Supply voltage scaling
 48V, 24V divide by 12
 5V, 3.3V  divide by 2

COOLING_LP_IN_TEMP
COOLING_LP_OUT_TEMP

M1BOX_TEMP1
M1BOX_TEMP2
M1BOX_TEMP3

Temperature scaling
 AD592 sensor
 1uA/K * 10K ohm =
 10mV / degree K

TEMP_MUX1

TEMP_MUX2

HUMIDITY_SENSOR

AI_SPARE1
AI_SPARE2
AI_SPARE3
AI_SPARE4

-VE 1OUT 2+VE 3

Relative
Humidity

H1

HIH-4021-003

AGND

+5V_SENSOR

1
TP1

HUMIDITY_MUX

A0 1EN 2

V- 3S4b10 S3b11 S2b12

V+ 14

S1a4

S2a5
S3a6
S4a7

GND 15

A1 16S1b13

Db 9

Da 8
U2

DG409DY

A0 1EN 2

V- 3S4b10 S3b11 S2b12

V+ 14

S1a4

S2a5

S3a6
S4a7

GND 15

A1 16S1b13

Db 9

Da 8
U1

DG409DY

10K
R11

10K
R8

110K
R13

10K
R12

110K
R10

10K
R9

10K
R7

10K
R6

10K
R5

10K
R4

+12V_ANA

PWR_VOLTAGE_MUX

AGND

AGND

AI 1

AI 2

AI 3

AI 4

AI 5

AI 6

ANALOG MULTIPLEXORS AND SIGNAL CONDITIONING

PIC101 PIC102 

COC1 

PIC201 PIC202 

COC2 

PIC301 PIC302 

COC3 

PIC401 PIC402 

COC4 

PIC501 PIC502 

COC5 

PIC601 PIC602 

COC6 

PIC701 

PIC702 
COC7 

PIC901 PIC902 

COC9 

PIC1101 PIC1102 

COC11 

PIC1201 PIC1202 

COC12 

PIC1301 PIC1302 

COC13 

PIC1401 PIC1402 

COC14 

PIC1601 PIC1602 

COC16 

PIH101 

PIH102 

PIH103 

COH1 

PIR401 

PIR402 
COR4 

PIR501 

PIR502 
COR5 

PIR601 

PIR602 
COR6 

PIR701 

PIR702 
COR7 

PIR801 

PIR802 
COR8 

PIR901 

PIR902 
COR9 

PIR1001 

PIR1002 
COR10 

PIR1101 

PIR1102 
COR11 

PIR1201 

PIR1202 
COR12 

PIR1301 

PIR1302 
COR13 

PIR1401 PIR1402 
COR14 

PIR1901 

PIR1902 
COR19 

PIR2001 

PIR2002 
COR20 

PITP101 

COTP1 

PIU101 

PIU102 

PIU103 

PIU104 

PIU105 

PIU106 

PIU107 

PIU108 

PIU109 

PIU1010 

PIU1011 

PIU1012 

PIU1013 

PIU1014 

PIU1015 

PIU1016 

COU1 

PIU201 

PIU202 

PIU203 

PIU204 

PIU205 

PIU206 

PIU207 

PIU208 

PIU209 

PIU2010 

PIU2011 

PIU2012 

PIU2013 

PIU2014 

PIU2015 

PIU2016 

COU2 

PIU301 

PIU302 

PIU303 

PIU304 
PIU305 

PIU306 

PIU307 PIU308 COU3 

PIU401 

PIU402 

PIU403 

PIU404 
PIU405 

PIU406 

PIU407 PIU408 COU4 

PIU501 

PIU502 

PIU503 

PIU504 
PIU505 

PIU506 

PIU507 PIU508 COU5 

PIU701 

PIU702 

PIU703 

PIU704 
PIU705 

PIU706 

PIU707 PIU708 COU7 

PIU901 

PIU902 

PIU903 

PIU904 
PIU905 

PIU906 

PIU907 PIU908 COU9 

PIU1001 

PIU1002 

PIU1003 

PIU1004 
PIU1005 

PIU1006 

PIU1007 PIU1008 COU10 

PIR502 

NL0303V0DIG 

PIU102 

PIU202 
NL05V0ANA 

PIR702 

NL05V0DIG 

PIH103 

PIC202 

PIC402 

PIC602 

PIC1102 

PIC1302 

PIC1602 

PIU103 

PIU203 

PIU307 

PIU407 

PIU507 

PIU707 

PIU907 

PIU1007 

NL012V0ANA 

PIC101 

PIC301 

PIC501 

PIC901 

PIC1201 

PIC1401 

PIU1014 

PIU2014 

PIU304 

PIU404 

PIU504 

PIU704 

PIU904 

PIU1004 

NL012V0ANA 

PIC102 

PIC201 

PIC302 

PIC401 

PIC502 

PIC601 

PIC701 

PIC902 

PIC1101 

PIC1202 

PIC1301 

PIC1402 

PIC1601 

PIH101 

PIR801 

PIR1101 

PIR1902 

PIR2001 

PIU1015 

PIU2015 

PIU302 

PIU305 

PIU402 

PIU405 

PIU502 

PIU505 

PIU702 

PIU705 

PIU902 

PIU905 

PIU1005 

PIU1010 
NLAI0SPARE1 

PIU1011 
NLAI0SPARE2 

PIU1012 
NLAI0SPARE3 PIU1013 
NLAI0SPARE4 

PIU506 
NLAIR0SUPPLY0PRESSURE 

PIR1901 
PIU703 

NLCLAMP0STATUS 

PIU706 
NLCLAMP0STATUS0V 

PIU105 
NLCOOLING0LP0IN0TEMP 

PIU104 
NLCOOLING0LP0OUT0TEMP 

PIR401 PIR601 PIR901 PIR1201 

PIU1002 

PIH102 PIU2010 
NLHUMIDITY0SENSOR 

PIU406 
NLHUMIDITY0TEMP0MUX 

PIR1002 PIR1302 

NLINRDRM024VDC 
NLINRDRM048V 

PIU101 

PIU201 

NLIO450AMUX0A0 

PIU1016 

PIU208 

PIU2016 

PIU1003 

NLIO460AMUX0A1 

PIU2011 
NLM1BOX0TEMP1 

PIU2012 
NLM1BOX0TEMP2 PIU2013 
NLM1BOX0TEMP3 

PIC702 
PIR1401 PIU503 

PIR402 
PIR501 

PIR602 
PIR701 

PIR902 
PIR1001 

PIR1202 
PIR1301 

PIU204 

PIU205 

PIU206 

PIU207 

PIR802 

PIU109 

PIU303 

PIR1102 

PITP101 PIU209 

PIU403 

PIR2002 PIU108 PIU903 

PIU301 

PIU308 

PIU401 

PIU408 

PIU501 

PIU508 

PIU701 

PIU708 

PIU901 

PIU908 

PIU1001 

PIU1008 

PIR1402 
NLODRM0PRESSURE 

PIU107 
NLODRM0TEMP1 

PIU106 
NLODRM0TEMP2 

PIU1006 
NLPWR0VOLTAGE0MUX 

PIU906 
NLTEMP0MUX1 

PIU306 
NLTEMP0MUX2 
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RotationFOB - Output connectors

K1DM3 KECK 1 DEPLOYABLE TERTIARY MIRROR
LE0100 M1 electronics box

REV

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

ROTATION_ENCODERS-TOWER
J3

5499206-4

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

ROTATION_ENCODERS-SERVICE
J5

5499206-4

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

ROTATION_ENCODERS-TEST
J7

5499206-4

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

OUTER_DRUM_SIGNAL-TOWER
J24

5499206-6

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

OUTER_DRUM_SIGNAL-SERVICE
J28

5499206-6

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

OUTER_DRUM_SIGNAL-TEST
J30

5499206-6

ROT_MTR_ENC_I+
ROT_MTR_ENC_I-
ROT_MTR_ENC_A+
ROT_MTR_ENC_A-
ROT_MTR_ENC_B+
ROT_MTR_ENC_B-

ROT_DRM_ENC_I+
ROT_DRM_ENC_I-
ROT_DRM_ENC_A+
ROT_DRM_ENC_A-
ROT_DRM_ENC_B+
ROT_DRM_ENC_B-

ROT_MTR_ENC_5VDC
ROT_MTR_ENC_RTN

ROT_DRM_ENC_RTN
ROT_DRM_ENC_5VDC

ODRM_TEMP_SPLY
ODRM_TEMP1
ODRM_TEMP2
ODRM_PRESSURE

ODRM_PRESSURE_RTN
DGND
ODRM_5VDC
ODRM_24VDC

ROT_DETENT_ENGAGE_SW
ROT_DETENT_CLEAR_SW
AIR_SPLY_RETRACT_SW
ODRM_SPARE_SW1
ODRM_SPARE_SW2

ODRM_SPARE1
ODRM_SPARE2

ROT_DETENT_SOLENOID ROT_DETENT_SOLENOID

ROT_MTR_ENC_I+
ROT_MTR_ENC_I-
ROT_MTR_ENC_A+
ROT_MTR_ENC_A-
ROT_MTR_ENC_B+
ROT_MTR_ENC_B-

ROT_DRM_ENC_I+
ROT_DRM_ENC_I-
ROT_DRM_ENC_A+
ROT_DRM_ENC_A-
ROT_DRM_ENC_B+
ROT_DRM_ENC_B-

ROT_MTR_ENC_5VDC
ROT_MTR_ENC_RTN

ROT_DRM_ENC_RTN
ROT_DRM_ENC_5VDC

ROT_ENC_SPARE

ROT_MTR_ENC_I+
ROT_MTR_ENC_I-
ROT_MTR_ENC_A+
ROT_MTR_ENC_A-
ROT_MTR_ENC_B+
ROT_MTR_ENC_B-

ROT_DRM_ENC_I+
ROT_DRM_ENC_I-
ROT_DRM_ENC_A+
ROT_DRM_ENC_A-
ROT_DRM_ENC_B+
ROT_DRM_ENC_B-

ROT_MTR_ENC_5VDC
ROT_MTR_ENC_RTN

ROT_DRM_ENC_RTN
ROT_DRM_ENC_5VDC

ROT_ENC_SPARE

DGND DGND

DGNDDGND
TCBL_ROT_ENC SCBL_ROT_ENC

TCBL_ROT_SIG SCBL_ROT_SIG

DRUM_PIN_SW
CART_PIN_SW

+5V_SENSOR

ROT_ENC_SPARE
DGND

ODRM_TEMP_SPLY
ODRM_TEMP1
ODRM_TEMP2
ODRM_PRESSURE

ODRM_PRESSURE_RTN
DGND
ODRM_5VDC
ODRM_24VDC

ROT_DETENT_ENGAGE_SW
ROT_DETENT_CLEAR_SW
AIR_SPLY_RETRACT_SW
ODRM_SPARE_SW1
ODRM_SPARE_SW2

ODRM_SPARE1
ODRM_SPARE2

ROT_DETENT_SOLENOID

DRUM_PIN_SW
CART_PIN_SW

+5V_SENSOR

ODRM_TEMP_SPLY
ODRM_TEMP1
ODRM_TEMP2
ODRM_PRESSURE

ODRM_PRESSURE_RTN
DGND
ODRM_5VDC
ODRM_24VDC

ROT_DETENT_ENGAGE_SW
ROT_DETENT_CLEAR_SW
AIR_SPLY_RETRACT_SW
ODRM_SPARE_SW1
ODRM_SPARE_SW2

ODRM_SPARE1
ODRM_SPARE2

DRUM_PIN_SW
CART_PIN_SW

+5V_SENSOR

+24VDC_RTN +24VDC_RTN +24VDC_RTN

1

5

2

6

3

7
8

4

ROTATION_MOTOR-TOWER
J31

0874270842

1

5

2

6

3

7
8

4

ROTATION_MOTOR-SEVICE
J26

0874270842

1

5

2

6

3

7
8

4

9
10
11
12

INNER_DRUM_POWER-TOWER
J32

0874271242

1

5

2

6

3

7
8

4

9
10
11
12

INNER_DRUM_POWER-SERVICE
J27

0874271242

INRDRM_24VDC

+24VDC_RTN

+48V_RTN

+48V_RTN

CHASIS_GROUND

CHASIS_GROUND

INR_DRUM_PWR_SPARE

ROT_MTR+

ROT_MTR+

ROT_MTR-

ROT_MTR-

CHASIS_GROUND

CHASIS_GROUND

DGND

DGND

SCBL_INRDRM_PWR

SCBL_ROT_MTR

INRDRM_48V

INRDRM_48V

ROT_MTR+

ROT_MTR+

ROT_MTR-

ROT_MTR-

CHASIS_GROUND

CHASIS_GROUND
DGND

TCBL_ROT_MTR

INRDRM_24VDC

+24VDC_RTN

+48V_RTN

+48V_RTN

CHASIS_GROUND

CHASIS_GROUND

INR_DRUM_PWR_SPARE
DGND

TCBL_INRDRM_PWR

INRDRM_48V

INRDRM_48V

1
2
3
4
5
6
7
8
9

10

INNER_DRUM_SIGNAL-TOWER
J1

5499206-1

1
2
3
4
5
6
7
8
9

10

INNER_DRUM_SIGNAL-SERVICE
J4

5499206-1

1
2
3
4
5
6
7
8
9

10

INNER_DRUM_SIGNAL-TEST
J6

5499206-1

INR_DRUM_NO_ESTOP

CLAMP_STATUS
CLAMP_STATUS_SPLY
INR_DRUM_SPARE1
INR_DRUM_SPARE2
INR_DRUM_SPARE3
INR_DRUM_SPARE4

INR_DRUM_NO_ESTOP

CLAMP_STATUS
CLAMP_STATUS_SPLY
INR_DRUM_SPARE1
INR_DRUM_SPARE2
INR_DRUM_SPARE3
INR_DRUM_SPARE4

INR_DRUM_NO_ESTOP

CLAMP_STATUS
CLAMP_STATUS_SPLY
INR_DRUM_SPARE1
INR_DRUM_SPARE2
INR_DRUM_SPARE3
INR_DRUM_SPARE4

DGND DGND
TCBL_INRDRM_SIG SCBL_INRDRM_SIG

DGND DGND DGND

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

HAND_PADDLE-SERVICE
J15

5499206-3

PADDLE_NO_ESTOP

DGND
+3.3V_DIG

DGND
SCBL_PADDLE

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

HAND_PADDLE-TEST
J14

5499206-3

PADDLE_NO_ESTOP

DGND
+3.3V_DIG

DGND
SCBL_PADDLE

COOLING_TEMP_SPLY

M1BOX_TEMP_SPLY

COOLING_TEMP_SPLY

M1BOX_TEMP_SPLY

COOLING_LP_IN_TEMP

COOLING_LP_OUT_TEMP

M1BOX_TEMP1

M1BOX_TEMP2

M1BOX_TEMP3

AGND

M1BOX_TEMP_SPLY

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

SPARES-M1BOX_INTERNAL
J2

5499206-5

+12V_ANA

-12V_ANA

AI_SPARE1
AI_SPARE2
AI_SPARE3
AI_SPARE4
AI_SPARE5
AI_SPARE6

+12V_ANA

-12V_ANA

AGND

+5V_SENSOR
+5V_SENSOR

DETENT2_SW
DETENT1_SW

DETENT2_SW
DETENT1_SW

DETENT2_SW
DETENT1_SW

AIR_SPLY_ENGAGE_SOL

AIR_SPLY_RETR_SOL

AIR_SPLY_ENGAGE_SOL AIR_SPLY_ENGAGE_SOL

AIR_SPLY_RETR_SOL AIR_SPLY_RETR_SOL

PADDLE_PB6
PADDLE_PB5
PADDLE_PB2
PADDLE_PB1
PADDLE_PB3
PADDLE_PB4
PADDLE_PB0

PADDLE_LED4

PADDLE_LED1
PADDLE_LED2
PADDLE_LED3

PADDLE_LED4

PADDLE_LED1
PADDLE_LED2
PADDLE_LED3

PADDLE_PB6
PADDLE_PB5
PADDLE_PB2
PADDLE_PB1
PADDLE_PB3
PADDLE_PB4
PADDLE_PB0

PIJ101 

PIJ102 

PIJ103 

PIJ104 

PIJ105 

PIJ106 
PIJ107 

PIJ108 

PIJ109 

PIJ1010 

COJ1 

PIJ201 

PIJ202 

PIJ203 

PIJ204 

PIJ205 
PIJ206 

PIJ207 

PIJ208 

PIJ209 

PIJ2010 

PIJ2011 

PIJ2012 

PIJ2013 

PIJ2014 

PIJ2015 

PIJ2016 

PIJ2017 

PIJ2018 

PIJ2019 

PIJ2020 
PIJ2021 

PIJ2022 

PIJ2023 

PIJ2024 

COJ2 

PIJ301 

PIJ302 
PIJ303 

PIJ304 
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RotationFOB - Power & unused gates
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