
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

A

B

C

D

E

F

G

H

I

J

K

A

B

C

D

E

F

G

H

I

J

K

Date: 2024-01-01
KiCad E.D.A. 9.0.0

Rev: 1Size: D
Id: 1/1

Title: ABSIS MPC (MASS PERIPHERAL CONTROLLER)

File: ABSIS_MPC.kicad_sch
Sheet: /
OPENHORNET.COM

CC BY-NC-SA

GND

+5V
GND

D83
1N4148WT

GND

+3V3

SCL
26

SDA
27

EXTCLK
25

~{OE}
23

A0
1

A1
2

A2
3

A3
4

A4
5

A5
24

V
D

D
28

V
S

S
14

LED0
6

LED1
7

LED2
8

LED3
9

LED4
10

LED5
11

LED6
12

LED7
13

LED8
15

LED9
16

LED10
17

LED11
18

LED12
19

LED13
20

LED14
21

LED15
22

U?
PCA9685PW,118
I2C ADDR: 11000000

GND

+5V

+3V3

C?
.1uF

1
2
3
4

J?
PinHeader_1x04
PH1-04-UA
AIN 1010+

1
2
3
4

J?
PinHeader_1x04
PH1-04-UA
AIN 1001

C?
100nF

1
2
3
4

J?
PinHeader_1x04
PH1-04-UA
AIN 1001-

1
2
3
4

J?
PinHeader_1x04
PH1-04-UA
AIN 1011

+3V3

+3V3

D84
1N4148WT

GND

C?
100nF

1
3
5
7
9

11
13
15

2
4
6
8

10
12
14
16

J?
PinHeader_2x08

GPIO 000A

GND
TP5

SCL@3.3V

1
3
5
7
9

11
13
15

2
4
6
8

10
12
14
16

J?
PinHeader_2x08

GPIO 011B

+3V3

1
2
3
4

J?
PinHeader_1x04
PH1-04-UA
AIN 1001+

GND1
3
5
7
9

11
13
15

2
4
6
8

10
12
14
16

J?
PinHeader_2x08

GPIO 000B

12

JP3
VBUS

GND

GND

GND

+3V3

TP1
5V

1

2

3

4

SW3
B3F-1026

3 SW

GND

1

2

3

4

SW12
B3F-1026

OP4 SW

GND

+3V3

+3V3

GND

+3V3

GND

1
3
5
7
9

11
13
15

2
4
6
8

10
12
14
16

J?
PinHeader_2x08

GPIO 100B

+3V3

D82
1N4148WT

C12
.1uF

D71
1N4148WT

TP10
GND

+3V3

GND

GND

MK3
MH

GND

EN
1

IO3
2

IO5
3

IO7/SCK
4

IO9/MISO
5

IO11/MOSI
6

IO12
7

+3.3V
8

IO1
9

IO2
10

IO4
11

IO6
12

IO8
13

IO10
14

IO13
15

IO14
16

IO40
17

IO38
18

IO36
19

IO34
20

IO21
21

IO17/DAC1
22

GND1
23

IO15
24

IO39
25

IO37
26

IO35/SCL
27

IO33/SDA
28

IO18/DAC2
29

IO16
30

GND2
31

VBUS/+5V
32

MC1
S2_MINI

GND

GND

D73
1N4148WT

+3V3

1

2

3

4

SW11
B3F-1026

9 SW

+3V3

GND

R9
4.7k

GND

+5V

GND

PWR_FLAG

GND

+3V3

GND

R44
68

+3V3

C?
.1uF

D39
1N4004W

GND

GND

1
2

J1
EXT_PWR

GND

1

2

3

4

SW13
B3F-1026

CLR SW

GND

D70
1N4148WT

PWR_FLAG

D78
1N4148WT

SDA
13

SCK
12

INTB
19

INTA
20

~{RESET}
18

A2
17

A1
16

A0
15

V
D

D
9

V
S

S
10

GPB0
1

GPB1
2

GPB2
3

GPB3
4

GPB4
5

GPB5
6

GPB6
7

GPB7
8

GPA0
21

GPA1
22

GPA2
23

GPA3
24

GPA4
25

GPA5
26

GPA6
27

GPA7
28

U?
MCP23017_SS
I2C ADDR: 0100011

1

2

3

4

SW2
B3F-1026

2/N SW

VCC

GND

TP9
GND

+3V3

GND

GND

GND

GND

GND

GND

MK2
MH

GND

+3V3

GND

TP4
SDA

1
3
5
7
9

11
13
15

2
4
6
8

10
12
14
16

J?
PinHeader_2x08

GPIO 111B

VBUS

D76
1N4148WT

1
2
3
4

J?
PinHeader_1x04
PH1-04-UA
AIN 1000-

D77
1N4148WT

AIN0
4

AIN1
5

AIN2
6

AIN3
7

V
D

D
8

G
N

D
3

ALERT/RDY
2

SCL
10

SDA
9

ADDR
1

U?
ADS1115IDGS
I2C ADDR: 1001011

D80
1N4148WT

+5V

1

2

3

4

SW16
B3F-1026

OP5 SW

R41
4.7k

GND

OE
10

A1
1

A2
3

A3
4

A4
5

A5
6

A6
7

A7
8

A8
9

V
C

C
A

2

G
N

D
11

V
C

C
B

19

B1
20

B2
18

B3
17

B4
16

B5
15

B6
14

B7
13

B8
12

U8
TXS0108EPWR

C?
100nF

+3V3

+3V3

R12
4.7k

GND

C7
.1uF

C?
.1uF

R40
4.7k

+3V3

C?
100nF

1
3
5
7
9

11
13
15

2
4
6
8

10
12
14
16

J?
PinHeader_2x08

GPIO 101B

C?
100nF

+3V3

R43
68

SDA
13

SCK
12

INTB
19

INTA
20

~{RESET}
18

A2
17

A1
16

A0
15

V
D

D
9

V
S

S
10

GPB0
1

GPB1
2

GPB2
3

GPB3
4

GPB4
5

GPB5
6

GPB6
7

GPB7
8

GPA0
21

GPA1
22

GPA2
23

GPA3
24

GPA4
25

GPA5
26

GPA6
27

GPA7
28

U?
MCP23017_SS
I2C ADDR: 0100101

1
2
3
4

J?
PinHeader_1x04
PH1-04-UA
AIN 1011+

GND

PWR_FLAG

GND

1
2
3
4

J?
PinHeader_1x04
PH1-04-UA
AIN 1010-

GND

+3V3

1
3
5
7
9

11
13
15

2
4
6
8

10
12
14
16

J?
PinHeader_2x08

GPIO 110B

GND

+5V

VBUS

C?
100nF

1

3 2

Q6
ME2328-G

R8
10K

GND

+3V3

D40
EXT PWR

GND

1

32

Q4
ME2328-G

C?
.1uF

+3V3

+3V3

1

2

3

4

SW10
B3F-1026

8/S SW

1
3
5
7
9

11
13
15

2
4
6
8

10
12
14
16

J?
PinHeader_2x08

GPIO 010A

1

2

3

4

SW14
B3F-1026

0 SW

C?
100nF

D74
1N4148WT

SDA
13

SCK
12

INTB
19

INTA
20

~{RESET}
18

A2
17

A1
16

A0
15

V
D

D
9

V
S

S
10

GPB0
1

GPB1
2

GPB2
3

GPB3
4

GPB4
5

GPB5
6

GPB6
7

GPB7
8

GPA0
21

GPA1
22

GPA2
23

GPA3
24

GPA4
25

GPA5
26

GPA6
27

GPA7
28

U?
MCP23017_SS
I2C ADDR: 0100001

1

2

3

4

SW17
B3F-1026

OP1 SW

TP7
GND

1

2

3

4

SW6
B3F-1026

5 SW

GND

+5V

C?
100nF

GND

VBUS

GND

+5V

C?
.1uF

TP6
SDA@3.3V

C?
.1uF

C?
100nF

GND

TP2
GND

GND

R45
120

GND

MK4
MH

+3V3

C?
100nF

+3V3

MK1
MH

SDA
13

SCK
12

INTB
19

INTA
20

~{RESET}
18

A2
17

A1
16

A0
15

V
D

D
9

V
S

S
10

GPB0
1

GPB1
2

GPB2
3

GPB3
4

GPB4
5

GPB5
6

GPB6
7

GPB7
8

GPA0
21

GPA1
22

GPA2
23

GPA3
24

GPA4
25

GPA5
26

GPA6
27

GPA7
28

U?
MCP23017_SS
I2C ADDR: 0100111

1
2
3
4

5
6
7
8

J1

Molex_Mini-Fit_Jr._2x04
39-29-9084

POWER IN

+3V3

+5V

+3V3

AIN0
4

AIN1
5

AIN2
6

AIN3
7

V
D

D
8

G
N

D
3

ALERT/RDY
2

SCL
10

SDA
9

ADDR
1

U?
ADS1115IDGS
I2C ADDR: 1001010

1
3
5
7
9

11
13
15

2
4
6
8

10
12
14
16

J?
PinHeader_2x08

GPIO 011A

TP3
SCL

GND

GND

1
3
5
7
9

11
13
15

2
4
6
8

10
12
14
16

J?
PinHeader_2x08

GPIO 111A

GND

GND

+3V3

D72
1N4148WT

1
2
3
4

J?
PinHeader_1x04
PH1-04-UA
AIN 1000

1

2

3

4

SW4
B3F-1026

OP2 SW

GND

1

2

3

4

SW7
B3F-1026

6/E SW

GND

D85
1N4148WT

GND

D81
1N4148WT

GND

1

2

3

4

SW15
B3F-1026

ENT SW

GND

1

2

3

4

SW8
B3F-1026

OP3 SW

+3V3

C?
100nF

+3V3+3V3

C9
.1uF

GND

R10
4.7k

GND

GND

C?
100nF

1
2
3
4

J?
PinHeader_1x04
PH1-04-UA
AIN 1010

C?
100nF

C10
.1uF

C?
100nF

GND

GND

+3V3

1
2
3
4

J?
PinHeader_1x04
PH1-04-UA
AIN 1000+

PWR_FLAG

GND

R11
4.7k

1
3
5
7
9

11
13
15

2
4
6
8

10
12
14
16

J?
PinHeader_2x08

GPIO 110A

+3V3

C?
.1uF

GND

GND

C?
100nF

1
3
5
7
9

11
13
15

2
4
6
8

10
12
14
16

J?
PinHeader_2x08

GPIO 101A

GND

+3V3

GND

GND
GND

1
3
5
7
9

11
13
15

2
4
6
8

10
12
14
16

J?
PinHeader_2x08

GPIO 100A

+5V

GND

C?
100nF

GND

GND

+3V3

C?
100nF

+3V3

GND

C?
.1uF

GND

GND

G
N

D
_P

A
D

25

SDA
22

SCL
23

INT
24

RESET
20

ROW0
8

ROW1
7

ROW2
6

ROW3
5

ROW4
4

ROW5
3

ROW6
2

ROW7
1

G
N

D
19

V
C

C
21

COL0
9

COL1
10

COL2
11

COL3
12

COL4
13

COL5
14

COL6
15

COL7
16

COL8
17

COL9
18

U10
TCA8418RTWR

SDA
13

SCK
12

INTB
19

INTA
20

~{RESET}
18

A2
17

A1
16

A0
15

V
D

D
9

V
S

S
10

GPB0
1

GPB1
2

GPB2
3

GPB3
4

GPB4
5

GPB5
6

GPB6
7

GPB7
8

GPA0
21

GPA1
22

GPA2
23

GPA3
24

GPA4
25

GPA5
26

GPA6
27

GPA7
28

U?
MCP23017_SS
I2C ADDR: 0100100

SDA
13

SCK
12

INTB
19

INTA
20

~{RESET}
18

A2
17

A1
16

A0
15

V
D

D
9

V
S

S
10

GPB0
1

GPB1
2

GPB2
3

GPB3
4

GPB4
5

GPB5
6

GPB6
7

GPB7
8

GPA0
21

GPA1
22

GPA2
23

GPA3
24

GPA4
25

GPA5
26

GPA6
27

GPA7
28

U?
MCP23017_SS
I2C ADDR: 0100000

+3V3

R46
33

SDA
13

SCK
12

INTB
19

INTA
20

~{RESET}
18

A2
17

A1
16

A0
15

V
D

D
9

V
S

S
10

GPB0
1

GPB1
2

GPB2
3

GPB3
4

GPB4
5

GPB5
6

GPB6
7

GPB7
8

GPA0
21

GPA1
22

GPA2
23

GPA3
24

GPA4
25

GPA5
26

GPA6
27

GPA7
28

U?
MCP23017_SS
I2C ADDR: 0100110

1
2
3
4

J?
PinHeader_1x04
PH1-04-UA
AIN 1011-

GND

R4
4.7k

C1

1000uF

GND

1 2

JP1
5VP

R14
100K

C?
100nF

+3V3

OE
10

A1
1

A2
3

A3
4

A4
5

A5
6

A6
7

A7
8

A8
9

V
C

C
A

2

G
N

D
11

V
C

C
B

19

B1
20

B2
18

B3
17

B4
16

B5
15

B6
14

B7
13

B8
12

U9
TXS0108EPWR

1

32

Q7
ME2328-G

C?
100nF

1

3
2

Q8
ME2328-G

+3V3

GND

GND

1
3
5
7
9

11
13
15

2
4
6
8

10
12
14
16

J?
PinHeader_2x08

GPIO 001A

+3V3

R
13

12
0

GND

+5V

AIN0
4

AIN1
5

AIN2
6

AIN3
7

V
D

D
8

G
N

D
3

ALERT/RDY
2

SCL
10

SDA
9

ADDR
1

U?
ADS1115IDGS
I2C ADDR: 1001000

R6
100K

GND

1

2

3

4

SW18
B3F-1026

I/P SW

C11
.1uF

C?
.1uF

SDA
13

SCK
12

INTB
19

INTA
20

~{RESET}
18

A2
17

A1
16

A0
15

V
D

D
9

V
S

S
10

GPB0
1

GPB1
2

GPB2
3

GPB3
4

GPB4
5

GPB5
6

GPB6
7

GPB7
8

GPA0
21

GPA1
22

GPA2
23

GPA3
24

GPA4
25

GPA5
26

GPA6
27

GPA7
28

U?
MCP23017_SS
I2C ADDR: 0100010

GND

PWR_FLAG

GND

+3V3

GND

GND

GND

1
3
5
7
9

11
13
15

2
4
6
8

10
12
14
16

J?
PinHeader_2x08

GPIO 001B

1

2

3

4

SW19
B3F-1026
EMCON SW

GND

D75
1N4148WT

1
3
5
7
9

11
13
15

2
4
6
8

10
12
14
16

J?
PinHeader_2x08

GPIO 010B

D79
1N4148WT

+5V

1

2

3

4

SW9
B3F-1026

7 SW

GND

D69
1N4148WT

D37
+5V_PWR

1

2

3

4

SW5
B3F-1026

4/W SW

GND

1

2

3

4

SW1
B3F-1026

1 SW

TP8
GND

VCC

GND

1
2

JP2
VCC

1

3 2

Q5
ME2328-G

GND

+3V3

AIN0
4

AIN1
5

AIN2
6

AIN3
7

V
D

D
8

G
N

D
3

ALERT/RDY
2

SCL
10

SDA
9

ADDR
1

U?
ADS1115IDGS
I2C ADDR: 1001001

+3V3

D38
+3.3V_PWR

R7
10K

C?
100nF

+5V

OP1_CLK

OP5_CLK@3.3V

SCL@3.3V

SCL

ENC1PB

IO_INT

SCL@3.3V

SCL@3.3V

OP3_CLK@3.3V

COM1_CLK@3.3V

SCRCS@3.3V

OP4_CLK@3.3V

SCRDATA@3.3V

SCRDATA

SDA

OP5_CLK

SCL@3.3V

DIO@3.3V

SDA@3.3V SDA@3.3V

VCC_SNS@3.3V

KB_IRQ@3.3V

ENC2PB

OP2_CLK@3.3V

OP3_CLK@3.3V

SCRWR@3.3V

SDA@3.3V

SCRWR@3.3V

PNL_BL

SCR_BL@3.3V

OP2_CLK

SCL@3.3V

DIO

SCL@3.3V

SCL@3.3V

SCL@3.3V

SCRCS@3.3V

SCL@3.3V

COM1_CLK@3.3V

OP5_CLK@3.3V

ANALOG3@3.3V

SCL@3.3V

SCL@3.3V

KB_IRQ@3.3V

SDA

SDA@3.3V

OP1_CLK@3.3V

ENC2-

SCRWR

ENC1-

SCL@3.3V

ENC1+

SCRDATA@3.3V

SDA@3.3V

SCL

SCL@3.3V

SCRCS

SCL@3.3V

COM2_CLK@3.3V

COM1_CLK

ANALOG1@3.3V

OP4_CLK

ANALOG2@3.3V

KB_IRQ

ENC2+

SCL@3.3V

SDA@3.3V

DIO@3.3V

SCL

COM2_CLK

SDA@3.3V

IO_INT

SDA@3.3V

SDA@3.3V

SDA@3.3V

SDA@3.3V

SDA@3.3V

COM2_CLK@3.3V

SCL@3.3V

OP2_CLK@3.3V

SDA@3.3V

SDA@3.3V

SDA@3.3V

PNL_BL@3.3V

OP4_CLK@3.3V

SDA

V
C

C
_S

N
S

@
3.

3V

SCL@3.3V

SDA@3.3V

SDA@3.3V

OP3_CLK

PNL_BL@3.3V

OP1_CLK@3.3V

AIN8

GPIO97

GPIO43
GPIO44

GPIO46 GPIO46

GPIO44
GPIO43

GPIO45GPIO45

GPIO61

GPIO57

GPIO59
GPIO58

GPIO62

GPIO60

GPIO56

AIN5

GPIO51
GPIO52

GPIO55

GPIO48

GPIO54
GPIO53

AIN7

GPIO121
GPIO120

GPIO123
GPIO122

GPIO112

GPIO118

GPIO63

GPIO113

GPIO123

GPIO119

GPIO127

GPIO124

GPIO126 GPIO126

GPIO124
GPIO125 GPIO125

GPIO127

GPIO119

GPIO121
GPIO122

GPIO120

GPIO18

GPIO21

GPIO19
GPIO20

GPIO22

GPIO17
GPIO16

GPIO23

GPIO29

GPIO25

GPIO30
GPIO31

GPIO28

GPIO26
GPIO27

GPIO24

GPIO28

GPIO31
GPIO30

GPIO24

GPIO27

GPIO29

GPIO26
GPIO25

GPIO21

GPIO19
GPIO20

GPIO23
GPIO22

GPIO60

GPIO62

GPIO58

GPIO63

AIN6

AIN9

AIN4

GPIO57

GPIO53

GPIO55

GPIO56

AIN10

GPIO59

GPIO54

GPIO52

GPIO47

GPIO49
GPIO50

GPIO86

GPIO94
GPIO93

GPIO95

GPIO91

GPIO42

GPIO37

GPIO41

GPIO38
GPIO39

GPIO40

GPIO49

GPIO33
GPIO32

GPIO38

GPIO36
GPIO35
GPIO34

GPIO37

GPIO39

GPIO42

GPIO40
GPIO41

GPIO34
GPIO35

GPIO33
GPIO32

GPIO36

GPIO48

AIN9

GPIO47

GPIO50
GPIO51

AIN11

AIN8

COL0 COL2COL1

AIN14

AIN14
AIN15

AIN15

AIN13

AIN13

AIN11

AIN12

AIN12

AIN10

AIN5
AIN6
AIN7

AIN2
AIN3

AIN4

AIN2
AIN1

GPIO72

GPIO71

GPIO69
GPIO68

GPIO70

GPIO73

GPIO76

GPIO78
GPIO79

GPIO75
GPIO74

GPIO77

AIN3

AIN1

AIN0

AIN0

COL0

COL2

ADF1

GPIO79

BIT_SW
COL3

GPIO76

COL1

GPIO78

NOGO_LED

GPIO77

ADF2
SW19

GPIO73
GPIO74
GPIO75

+12V_SUPPLY +5V_SUPPLY

+12V_SUPPLY

GPIO72

ROW4
ROW3

ROW1
ROW2

ROW0

+3.3V_SUPPLY

+5V_SUPPLY

GPIO71

SW13

GPIO64
GPIO65
GPIO66

+12V_SUPPLY

GPIO70

GPIO68

GPIO101

PWM4

PWM2
PWM3

PWM5
PWM6

PWM8
PWM9

PWM7

SW19

PWM15

PWM13
PWM12

SW13

PWM10
PWM11

PWM14

PWM0
PWM1

GPIO9
GPIO10

GPIO61

GPIO98

GPIO100
GPIO101

GPIO96

GPIO100

GPIO97
GPIO98
GPIO99

GPIO96

GPIO6

GPIO9

GPIO1
GPIO2

GPIO0

GPIO4
GPIO3GPIO3

GPIO87
GPIO86
GPIO85

GPIO2

GPIO95
GPIO94
GPIO93

GPIO1
GPIO0

GPIO87

GPIO88

GPIO92

GPIO90
GPIO89

GPIO82

GPIO84
GPIO85

GPIO83

GPIO80
GPIO81

GPIO80
GPIO81
GPIO82
GPIO83
GPIO84

GPIO91
GPIO92

GPIO88
GPIO89
GPIO90

GPIO111
GPIO110

GPIO107

GPIO109

GPIO67
GPIO66
GPIO65

GPIO108

GPIO104

GPIO103GPIO103

GPIO105 GPIO105
GPIO106

GPIO102

GPIO104

GPIO64

GPIO67

GPIO69

GPIO106

GPIO115
GPIO116

GPIO112

GPIO114

GPIO13
GPIO14

GPIO111

GPIO113

GPIO110

GPIO107
GPIO108
GPIO109

GPIO12

GPIO14

GPIO117GPIO117

GPIO11

ROW1

ROW4

ROW3

ROW0

ROW2

GPIO13

GPIO15

GPIO5

GPIO7
GPIO6

COL3

GPIO115

GPIO8

GPIO4

GPIO12

GPIO8

GPIO7

GPIO5

GPIO10
GPIO11

GPIO17

GPIO116

GPIO15

GPIO16

GPIO18

GPIO118

GPIO114

GPIO99

GPIO102

GO_LED

MCP23017 GPIO EXPANDERS
128 DIGITAL I/O (NOT PWM CAPABLE)
3.3V MAX ON ALL GPIO

5V BUS PWR SUPPLY SWITCH/BYPASS

DIGITAL LEVEL SHIFTERS
(3.3V <> 5V)

GPIO EXPANDER

ADS1115 ANALOG TO DIGITAL CONVERTERS (ADC)
16X ANALOG INPUTS

TACT SWITCHES

TODO:
ADD PULLUPS TO 3.3V SCL/SDA LINES

PCA9685 (SERVOS & BACKLIGHTING)
PWM OUTPUTS

IN EARLY DEVELOPMENT // DO NOT USE

UPDATE ME

MICROCONTROLLER

CONNECTORS

MOUNT HOLES

1. PCB PURPOSE: TO CENTRALIZE CONTROL OF EACH CONSOLE OR OTHER
ITEM WITH LARGE I/O REQUIREMENT. CONCEPT IS TO HAVE THIS
GENERALIZED PCB, THEN A BREAKOUT PCB EACH PANEL WOULD BE
ROUTED TO.

2. ABSIS MPC +5V BUS POWER SWITCHING:

2.1. JP1 CLOSED, JP2 OPEN, JP3 OPEN
VBUS POWERS 5V BUS UNTIL EXT PWR (VCC) APPLIED,

THEN 5V BUS IS POWERED BY VCC.
(PREFERRED/DEFAULT OPTION)

2.2. JP1 OPEN, JP2 CLOSED, JP3 OPEN
5V BUS IS SOLELY POWER BY RAW EXT PWR (VCC).

2.3. JP1 OPEN, JP2 OPEN, JP3 CLOSED
5V BUS IS SOLELY POWERED BY RAW USB VBUS.
CAUTION: FALSE INDICATION OF EXT PWR VIA VCC_SNS

WILL OCCUR IF EXT PWR CONNECTED.

2.4. JP1 OPEN, JP2 OPEN, JP3 OPEN
NO 5V POWER IS SUPPLIED TO THE UFC.
WARNING: UFC WILL NOT FUNCTION IN THIS STATE.

3. LINKS FOR PROGRAMMING:
3.1. https://www.makerguides.com/using-gpio-expander-mcp23017-with-arduino/

NOTES: (UNLESS OTHERWISE SPECIFIED)

TEST POINTS PWR FLAGS

VCC SHALL BE +5VDC

EXTERNAL SWITCH/POT
MOUNTING HOLES

STATUS LEDS

IN EARLY DEVELOPMENT // DO NOT USE
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