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X14
SHUTTERS

SHUTTER DRIVER BOARD

LABJACK U6
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RELAY

HI POWER
SWITCH

20 MS PULSE 
GENERATOR

OUTPUT
BUFFER

LOCAL 5V
DC/DC

  SH1
DRIVER

  SH3
DRIVER

  SH5
DRIVER

  SH7
DRIVER

  SH9
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F0 = DIO0 = SH1
F1 = DIO1 = SH2
F2 = DIO2 = SH3
F3 = DIO3 = SH4
F4 = DIO4 = SH5
F5 = DIO5 = SH6
F6 = DIO6 = SH7
F7 = DIO7 = SH8
E0 = DIO8 = SH9
E1 = DIO9 = SH10
E2 = DIO10 = SH11
E3 = DIO11 = SH12
E4 = DIO12 = SH13
E5 = DIO13  = SH14

CIO0 = DIO16 = RELAY CON
CIO1 = DIO17 = SS SWITCH
CIO2 = DIO18 = SHUTTER PULSE
CIO3 = DIO19 = SHUTTER FAULT

CIO0 = DIO 16
CIO1= DIO 17
CIO2= DIO 18
CIOI3= DIO19

1.  SET U6 TO DEFAULT STATE - 
       -DIO0-18 SET TO OUTPUT
       -DIO19 SET AS INPUT
       -SET DIO16,17,18  TO HI STATE
       -SET DIO0-13 TO DESIRED SHUTTER STATE (CLOSED=LO OR OPEN=HI)   
2.  POWER ON RELAY CON HI=ON
3.  SET SHUTTER DRV *ENABLE, HI=1= INACTIVE
4.  SET SHUTTER 1-14 CONTOL, HI=1=OPEN
5.  SET SHUTTER HI POWER, CONTROL ON=HI=1 
6.  PULSE SHUTER DRV *ENABLE, LOW=OFF FOR 20MS (ALL SHUTTERS ARE SET)
7.  READ SHUTTER STATE, HI=1=OPEN, 
!!!!!!!!!- CONFIRM PROPER STATE
         - CHECK FOR FAULT CONDITION, IF FAULT - SKIP TO #8 BELOW
8.  RETRY AS NEEDED TO SET
9.  POWER OFF SHUTTER HI POWER
10.  POWER OFF SHUTTER PWR RELAY

SHUTTER OPERATION:

DIO OUTPUTS:
      DIO 0 TO 13  = SHUTTER 
                             1 TO 14 CONTROL, ON=1=OPEN
     DIO16/CIO0 = SHUTTER PWR RELAY CON, 1=ON
     DIO17/CIO1 = SHUTTER HI PWR CON, 1=ON
     DIO18/CIO2 = SHUTTER DRV *ENABLE
                           LO PULSE 20MS
DIO INPUTS:
      DIO 19/CIO3 = *SHFAULTOR, LO=SHUTTER DRIVER FAULT

F0-7 = DIO 0 TO 7
E0-7 = DIO 8 TO 15
 

AIN0   = SHUTTER 1 STATE, HI = >2VOLTS = OPEN
AIN1   = SHUTTER 2 STATE, HI = >2VOLTS = OPEN
AIN2   = SHUTTER 3 STATE, HI = >2VOLTS = OPEN
AIN3   = SHUTTER 4 STATE, HI = >2VOLTS = OPEN
AIN4   = SHUTTER 5 STATE, HI = >2VOLTS = OPEN
AIN5   = SHUTTER 6 STATE, HI = >2VOLTS = OPEN
AIN6   = SHUTTER 7 STATE, HI = >2VOLTS = OPEN
AIN7   = SHUTTER 8 STATE, HI = >2VOLTS = OPEN
AIN8   = SHUTTER 9 STATE, HI = >2VOLTS = OPEN
AIN9   = SHUTTER 10 STATE, HI = >2VOLTS = OPEN
AIN10 = SHUTTER 11 STATE, HI = >2VOLTS = OPEN
AIN11 = SHUTTER 12 STATE, HI = >2VOLTS = OPEN
AIN12 = SHUTTER 13 STATE, HI = >2VOLTS = OPEN
AIN13 = SHUTTER 14 STATE, HI = >2VOLTS = OPEN

U6 PORT NAMING:

D I/O ASSIGNMENTS:

STACKING CONNECTORS

A/D INPUTS:

TO
FALCON
USB

TO SHUTTER DRIVE BOARD

TO SHUTTER DRIVE BOARD

LABJACK
U 6

J4
USB

J2

J3

GND

200uA

GND

GND

VS

10uA

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

CIO0
CIO1
CIO2
CIO3

VS

EIO0
EIO1
EIO2
EIO3
EIO4
EIO5
EIO6
EIO7

PIN2(200uA)
FIO7

FIO5

FIO1

FIO4

FIO2

MIO0/CIO0
MIO1/CIO1

 VS

VM+
 

DAC0

AIN12
AIN11

AIN9
AIN8

AIN6
AIN5

AIN3
AIN2

AIN0

GND

FIO6

FIO0

FIO3

VM-

AIN13

AIN10

AIN7

AIN4

AIN1

10uA

DAC1

MIO2/CIO2

1
2
3
4
5
6

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

1
2
3
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U1

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

U6

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
27
28
29
30
31
32
33
34
35
36
37
38
39
40

U7
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
27
28
29
30
31
32
33
34
35
36
37
38
39
40

U8

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

U9

R3

*SHFAULT
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20 14

16
2,3

22,23

20 MS CONFIG:
R1 =392K 1%, LOW TEMP CO
R2 = 1M 1%, LOW TEMP CO
R3 =244.1K 1%, LOW TEMP CO 

DO NOT CONNECT U6+5V AND SH+5V

SHUTTER POWER 
RELAY

FERRITE BEAD

U6+5

HI POWER
SWITCH

SHRLYON

SHOPN14
SHOPN13
SHOPN12
SHOPN11
SHOPN10
SHOPN9

SHOPN8
SHOPN7
SHOPN6
SHOPN5
SHOPN4
SHOPN3
SHOPN2
SHOPN1

*SHENA
SHPWRON

74540TIMER
BLOCK

LOCAL DIGITAL 5 VOLT POWER SUPPLY

SHUTTER DRIVE POWER

SHUTTER OPEN/*CLOSE CONTROL

FALLING EDGE 
  ONE-SHOT

VIN VOUTGND
VIN

GND
GND
ON
OFF
CTRL
GND

VIN
VOUT
VOUT
GND
GND
COM

NO
NO

GND

U2

In Out

V+ Gnd
T i m e r B l o x

U4
/G1
/G2
A1
A2
A3
A4
A5
A6
A7
A8

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

1
19

2
3
4
5
6
7
8
9

18
17
16
15
14
13
12
11

U5

74ALS540N

R1 10
K

R2 10
K

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
27
28
29
30
31
32
33
34
35
36
37
38
39
40

U12

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

U13

SH+12V

DGND

D1

DGND

1
2
3
4

11
12
13
14

U14

DIP14

SPGND

DC/DC
VIn+

VIn- VO

V+

U15

SPGND

C2 10 50
V C3 .1

L1

DGND

C4 1 16
VC1 .1C6 .1

DGND

DGND

DGND

DGND

SHSW+PWR

SHSW+PWR

SPEC+PWR

EN1
VDD
GND

NC1
COM1

NO1

U3

DGND

SPGND

C7

.1

U6+5V SPEC+PWRSHSW+PWR

SH+5V

SH+5VSH+5V

SH+5V
SH+5V

C8 10 50
V

DGND

R8 10
K

R9 10
K

R1
0

10
K

*SHENA

SHPWRON

SHEN
SC*EN1,2
SC*EN3,4
SC*EN5,6
SC*EN7.8
SC*EN9,10
SC*EN11,12
SC*EN13,14

SHRLYON
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SH+5V
GND
SHSTAT

CINFIGURE BOARD FOR CURRENT LIMIT
CUT TRACE AND ADD 0.1 OHM RES
SMT 1206 

DO NOT CONNECT DGND AND SPGND ON THIS BOARD

ONLY 1 OF THE 14 DRIVERS IS SHOWN HERE

H-DRIVER BOARD 1

C2
C1

CONNECT CAP CLOSE
TO DRIVER BOARD 

SHUTTER 

PWM
DIR
*FLT
*EN
GND

VM
M1
M2
VIN

GND

U16

R4 1K

C5 50
0

65
V

R6 10
K

SH+12V

DGND SPGND

1
2
3
4
5

U17

CGRID-5

DGND

1N4148

D2

R7 20
0K

SH+5V SH+5V SH+5V

1
1W

R5
SHOPN1

*SHFAULT1

SC*EN1,2

SH1STAT

*SHFAULTOR


