
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

PF0
PF1

PG4

PF2

PH0

PF3

P
A

4

PA6

PG5

PF4
PF5

PG6

PF6

P
A

5

PF7

PG7

P
A

6

PC1

SCL1
SDA1

P
B

0

SWO/TDO

P
B

1

SWCLK/TCLK

PH2

P
B

2

PH3

SWD/TMS

PH4

P
B

3

PA1

PH5

PC0
PC1
PC2

P
G

0

PG[0-7]

PC7

P
C

[0
-7

]

PC6
PC5
PC4
PC3

P
B

4

PH6

PC7
PC6
PC5

SWO/TDO

PC4

PH7

PC3
PC2

P
B

5

PC0

P
B

6

SDA1

P
A

[0
-7

]

SCL1

P
B

7

SWCLK/TCLK

PG6
PG5

SCL1

PB0

P
B

[0
-7

]

SDA1

PG4

PA7

PH7

PG3

PB1

PH6

PG2

PB2

PH5

PG1

PA5

PH4

PB3

RESET

PA4

PH3

PB4

RESET

PA3

P
F

7

PH2

PB5

P
A

7

PA2

P
F

6
P

F
5

P
F

4

PB6

PH0

P
F

3

PA1

P
F

2
P

F
1

P
A

2

P
F

0

PF[0-7]

PB7
PA0

P
A

0

PH[0-7]

SCL1

PG0

SDA1

PG1
PG2
PG3

P
A

3

PG7

PH1

+3V3+5V

+5V

+5V

+3V3+3V3

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V +5V

+3V3

+5V

+5V

+5V

+5V

+5V

PIO0_3

PIO0_3

PIO2_10
PIO2_11

PIO2_11

PIO2_10

PIO2_6
PIO2_5
PIO2_4

PIO2_6

PIO2_5

PIO2_4

SCALE FILMED DRAWING NUMBER REV

FERMI NATIONAL ACCELERATOR LABORATORY

UNITED STATES DEPARTMENT OF ENERGY

MATERIAL

USED ON

APPROVED

CHECKED

DRAWN

ORIGINATORUNLESS OTHERWISE SPECIFIED

FRACTIONS DECIMALS ANGLES

+/- +/- +/-

1.

1/64" MAX

BREAK ALL SHARP EDGES

2. DO NOT SCALE DWG

3. DIMENSIONING IN ACCORD

WITH ANSI Y14.5 STD'S

MAX. ALL MACHINED

SURFACES

PARTS LIST

ITEM

NO
PART NO DESCRIPTION OR SIZE

QTY

REQ

CREATED WITH ORCAD CAPTURE R15.7.0

f

1310-ED-377762 C

SAFETY SYSTEMS
MISCELLANEOUS
LPC 1114 MCU BOARD

G. GIESE

G. A. JOHNSON

G. GIESE

G. GIESE

02/15/2013

02/15/2013

07/03/2013

07/03/2013

Friday, March 04, 2016

PRINTED CIRCUIT BOARD
1310-BD-377763

SCALE FILMED DRAWING NUMBER REV

FERMI NATIONAL ACCELERATOR LABORATORY

UNITED STATES DEPARTMENT OF ENERGY

MATERIAL

USED ON

APPROVED

CHECKED

DRAWN

ORIGINATORUNLESS OTHERWISE SPECIFIED

FRACTIONS DECIMALS ANGLES

+/- +/- +/-

1.

1/64" MAX

BREAK ALL SHARP EDGES

2. DO NOT SCALE DWG

3. DIMENSIONING IN ACCORD

WITH ANSI Y14.5 STD'S

MAX. ALL MACHINED

SURFACES

PARTS LIST

ITEM

NO
PART NO DESCRIPTION OR SIZE

QTY

REQ

CREATED WITH ORCAD CAPTURE R15.7.0

f

1310-ED-377762 C

SAFETY SYSTEMS
MISCELLANEOUS
LPC 1114 MCU BOARD

G. GIESE

G. A. JOHNSON

G. GIESE

G. GIESE

02/15/2013

02/15/2013

07/03/2013

07/03/2013

Friday, March 04, 2016

PRINTED CIRCUIT BOARD
1310-BD-377763

SCALE FILMED DRAWING NUMBER REV

FERMI NATIONAL ACCELERATOR LABORATORY

UNITED STATES DEPARTMENT OF ENERGY

MATERIAL

USED ON

APPROVED

CHECKED

DRAWN

ORIGINATORUNLESS OTHERWISE SPECIFIED

FRACTIONS DECIMALS ANGLES

+/- +/- +/-

1.

1/64" MAX

BREAK ALL SHARP EDGES

2. DO NOT SCALE DWG

3. DIMENSIONING IN ACCORD

WITH ANSI Y14.5 STD'S

MAX. ALL MACHINED

SURFACES

PARTS LIST

ITEM

NO
PART NO DESCRIPTION OR SIZE

QTY

REQ

CREATED WITH ORCAD CAPTURE R15.7.0

f

1310-ED-377762 C

SAFETY SYSTEMS
MISCELLANEOUS
LPC 1114 MCU BOARD

G. GIESE

G. A. JOHNSON

G. GIESE

G. GIESE

02/15/2013

02/15/2013

07/03/2013

07/03/2013

Friday, March 04, 2016

PRINTED CIRCUIT BOARD
1310-BD-377763

DATEAPPD

DRAWN

REV DESCRIPTION

DATE

G.A.JOHNSON

G. GIESE

10/04/2013

10/24/2013

ADDED "I2C ACTIVITY" LED & RES TO U10-14; RAD/AART TRACE
CONFIG TO P1-69 & 70. REMOVED U9 (74LVC3G06) FROM U6-11, 12

A & 24; BYPASS C13; PWR FROM J1-1 &7. CHANGED R8 & R9 FROM
1K TO 2K; LEDS D2, D3 & D4 FROM +5V TO GND.

DATEAPPD

DRAWN

REV DESCRIPTION

DATE

G.A.JOHNSON

G. GIESE

10/04/2013

10/24/2013

ADDED "I2C ACTIVITY" LED & RES TO U10-14; RAD/AART TRACE
CONFIG TO P1-69 & 70. REMOVED U9 (74LVC3G06) FROM U6-11, 12

A & 24; BYPASS C13; PWR FROM J1-1 &7. CHANGED R8 & R9 FROM
1K TO 2K; LEDS D2, D3 & D4 FROM +5V TO GND.

DATEAPPD

DRAWN

REV DESCRIPTION

DATE

G.A.JOHNSON

G. GIESE

10/04/2013

10/24/2013

ADDED "I2C ACTIVITY" LED & RES TO U10-14; RAD/AART TRACE
CONFIG TO P1-69 & 70. REMOVED U9 (74LVC3G06) FROM U6-11, 12

A & 24; BYPASS C13; PWR FROM J1-1 &7. CHANGED R8 & R9 FROM
1K TO 2K; LEDS D2, D3 & D4 FROM +5V TO GND.

G.A.JOHNSON

G. GIESE

02/18/2014

02/28/2014

ADDED 10K RESISTOR R13 TO U4 PIN 1. REPLACED
"AART" & "RAD" PADS WITH 0 ohm RESISTORS R14,B
R15, R16 & R17. ADDED NOTE 2 AND LED LAYOUT.

G.A.JOHNSON

G. GIESE

02/18/2014

02/28/2014

ADDED 10K RESISTOR R13 TO U4 PIN 1. REPLACED
"AART" & "RAD" PADS WITH 0 ohm RESISTORS R14,B
R15, R16 & R17. ADDED NOTE 2 AND LED LAYOUT.

G.A.JOHNSON

G. GIESE

02/18/2014

02/28/2014

ADDED 10K RESISTOR R13 TO U4 PIN 1. REPLACED
"AART" & "RAD" PADS WITH 0 ohm RESISTORS R14,B
R15, R16 & R17. ADDED NOTE 2 AND LED LAYOUT.

G.A.JOHNSON

G. GIESE

03/04/2016

03/04/2016

ADDED NOTES 3 and 4.
C NO CHANGES TO LAYOUT.

G.A.JOHNSON

G. GIESE

03/04/2016

03/04/2016

ADDED NOTES 3 and 4.
C NO CHANGES TO LAYOUT.

G.A.JOHNSON

G. GIESE

03/04/2016

03/04/2016

ADDED NOTES 3 and 4.
C NO CHANGES TO LAYOUT.

Note: No SWO on LCP1114

ADDR=$40
-HC11 Ports A & B

Samtech Inc. P/N SS-132-TT-2

ADDR=$44
-HC11 Ports G & H

ADDR 7

S
a

m
tc

h
 I

n
c
. 

P
/N

 S
S

-1
3

2
-T

T
-2

ADDR 1

N.C./TDI

RAD

AART

Xmit Enable
TxD
RxD

AARTRAD

ADDR=$42
-HC11 Ports C & F

RAD

AART

NOTE:

PH.0 RAD- R.T. RLY DRVR
AART-BAUD

NOTE:

PA.1 RAD- PULSES
AART-b.418

NOTE:

PC.1 RAD- WD STROBE
AART-BIT 10

S
C

L

S
D

A

~RESET LINE HAS 4.7K PULLUP OFF BOARD d/30.

A0, A1, A2 are
not used by
the 24LC08

NOTES:

1.

ADDR=$A0-A7

HEARTBEAT

I2C ACTIVITY

RAD

AART

Note 2

Note 2

Note 2

Note 2

FOR RESISTORS R14, R15, R16 AND R17, INSTALL RESISTOR
ON "AART" SIDE FOR AART CARD APPLICATIONS AND INSTALL
RESISTOR ON "RAD" SIDE FOR RAD CARD APPLICATIONS.

2.

DATA CHGE

POLL

HB

DATA CHGE

POLL

"HB"

"I2C"

"SUPERLOOP"

D6
GRN

D5
GRN

D2
RED

D3
RED

D4
GRN

R
1

2

R
1

1

R
9

R
8

R
1

0

P
O

W
E

R

I2
C

 P
O

L
L

D
A

T
A

 C
H

G
E

P
O

L
L

H
E

A
R

T
B

E
A

T

BOARD EDGE

LED LAYOUT ON BOARD

U3 IS A 74LVC3G06 IN AART APPLICATIONS.
U3 IS A 74LVC3G34 IN RAD CARD APPLICATIONS.
R2, R3 AND R4 ARE REMOVED IN RAD CARD APPLICATIONS.

3.

PLUG PIN 22 (TEST15) MUST BE CUT IN RAD CARD APPLICATIONS.4.

NOTE 3

NOTE 3

NOTE 3
NOTE 3

NOTE 3 NOTE 3

NOTE 4

P1D
PLCC84 Plug
P1D
PLCC84 Plug

E65

XTAL68

XOUT66 EXTAL67

VDD(2)64

~RESET69 MODB/VSTBY70 MODA/~LIR71 PD.072 PD.173 PD.274

VSS(2)63

PC.762

PC.661

PC.560

PC.459

PC.358

PC.257

PC.156

PC.055

~IRQ54

U
2

B
7

4
L

V
C

3
G

0
6

U
2

B
7

4
L

V
C

3
G

0
6

3
5

U4C
74LVC3G34
U4C
74LVC3G34

3 5

C4
0.1uF
0603

C4
0.1uF
0603

U3B
74LVC3G06
U3B
74LVC3G06

35

C15
18pF
0603

C15
18pF
0603

D6
LED GRN

D6
LED GRN

U1
PCA9535CPW
U1
PCA9535CPW

P1.6 19

P1.5 18

P1.4 17

P1.3 16

P1.2 15

P1.1 14

P1.0 13VSS12 P0.711 P0.610 P0.59 P0.48 P0.37 P0.26

-INT1

SCL 22

A0 21

P1.7 20

A12

P0.04 A23 SDA 23

P0.15

VDD 24

C8
10uF
0805

C8
10uF
0805

U3C
74LVC3G06
U3C
74LVC3G06

62

C11
0.1uF

0603

C11
0.1uF

0603

C10
0.1uF
0603

C10
0.1uF
0603

R8

2K, 1/10W

0603R8

2K, 1/10W

0603

R4
3K, 1/10W

0603

R4
3K, 1/10W

0603

R
5

1
0

K
, 

1
/1

0
W

0
6

0
3

R
5

1
0

K
, 

1
/1

0
W

0
6

0
3

U5
MC33275DT-3.3RKG
U5
MC33275DT-3.3RKG

IN1 OUT 3

G
N

D
4

R17
0 ohm 0603

R17
0 ohm 0603

C7
0.1uF
0603

C7
0.1uF
0603

U
2

C
7

4
L

V
C

3
G

0
6

U
2

C
7

4
L

V
C

3
G

0
6

6
2

R9

2K, 1/10W

0603R9

2K, 1/10W

0603

R14
0 ohm 0603

R14
0 ohm 0603

R16
0 ohm 0603

R16
0 ohm 0603

SW1

E-SWITCH YL3310AF120QG

SW1

E-SWITCH YL3310AF120QG

R
6

3
K

, 
1

/1
0

W

0
6

0
3

R
6

3
K

, 
1

/1
0

W

0
6

0
3

TP1TP1

J2J2

1245678 3

P1C
PLCC84 Plug
P1C
PLCC84 Plug

P
E

.0
4

2

P
E

.3
3

9

P
E

.1
4

1
P

E
.2

4
0

V
R

L
4

3

P
E

.4
3

8
P

E
.5

3
7

P
E

.6
3

6
P

E
.7

3
5

A
V

D
D

3
4

P
G

.0
3

3

V
R

H
4

4

A
V

S
S

4
5

P
F

.7
4

6

P
F

.6
4

7

P
F

.5
4

8

P
F

.4
4

9

P
F

.3
5

0

P
F

.2
5

1

P
F

.1
5

2

P
F

.0
5

3

P1B
PLCC84 Plug
P1B
PLCC84 Plug

~XIRQ 21

PH.6 18

TEST16 20PH.7 19

TEST15 22

PH.5 17PH.4 16PH.3 15PH.2 14PH.1 13PH.0 12

VDD(3) 23

VSS(3) 24

TEST14 25

PG.7 26

PG.6 27

PG.5 28

PG.4 29

PG.3 30

PG.2 31

PG.1 32

R3
3K, 1/10W
0603

R3
3K, 1/10W
0603

U10
PCA9535CPW
U10
PCA9535CPW

P1.6 19

P1.5 18

P1.4 17

P1.3 16

P1.2 15

P1.1 14

P1.0 13VSS12 P0.711 P0.610 P0.59 P0.48 P0.37 P0.26

-INT1

SCL 22

A0 21

P1.7 20

A12

P0.04 A23 SDA 23

P0.15

VDD 24

R15
0 ohm 0603

R15
0 ohm 0603

D4
LED GRN

D4
LED GRN

R11
1K, 1/10W
0603

R11
1K, 1/10W
0603

C6
10uF
0805

C6
10uF
0805

C1
0.1uF
0603

C1
0.1uF
0603

C3
0.1uF

0603

C3
0.1uF

0603

P1A
PLCC84 Plug
P1A
PLCC84 Plug

V
D

D
2

P
B

.6
5

V
S

S
3

P
B

.7
4

P
A

.0
1

P
B

.5
6

P
B

.4
7

P
B

.3
8

P
B

.2
9

P
B

.1
1

0
P

B
.0

1
1

P
A

.1
8

4

P
A

.2
8

3

P
A

.3
8

2

P
A

.4
8

1

P
A

.5
8

0

P
A

.6
7

9

P
A

.7
7

8

P
D

.5
7

7

P
D

.4
7

6

P
D

.3
7

5

D5

LED GRN

D5

LED GRN

Y1
ABRACON ABLS SERIES
Y1
ABRACON ABLS SERIES

C12
0.1uF
0603

C12
0.1uF
0603

D2
LED RED

D2
LED RED

C14
18pF
0603

C14
18pF
0603

J1J1

1

2

4

5

6

7

8

3

U4A
74LVC3G34
U4A
74LVC3G34

1 7

C2
0.1uF
0603

C2
0.1uF
0603

R1
10K, 1/10W

0603

R1
10K, 1/10W

0603

D1
S1B-E3/61T

D1
S1B-E3/61T

R10

1K, 1/10W

0603R10

1K, 1/10W

0603

U7
PCA9535CPW
U7
PCA9535CPW

P1.6 19

P1.5 18

P1.4 17

P1.3 16

P1.2 15

P1.1 14

P1.0 13VSS12 P0.711 P0.610 P0.59 P0.48 P0.37 P0.26

-INT1

SCL 22

A0 21

P1.7 20

A12

P0.04 A23 SDA 23

P0.15

VDD 24

C5
0.1uF
0603

C5
0.1uF
0603

C16
0.1uF
0603

C16
0.1uF
0603

D3
LED RED

D3
LED RED

U
2

A
7

4
L

V
C

3
G

0
6

U
2

A
7

4
L

V
C

3
G

0
6

1
7

U4B
74LVC3G34
U4B
74LVC3G34

62

R13
10K, 1/10W
0603

R13
10K, 1/10W
0603

R
7

3
K

, 
1

/1
0

W

0
6

0
3

R
7

3
K

, 
1

/1
0

W

0
6

0
3

R2
10K, 1/10W
0603

R2
10K, 1/10W
0603

U8

24LC08BHT-E/ST

U8

24LC08BHT-E/ST

GND4 SDA 5

VCC 8

SCL 6

WP 7

A01

A12

A23

U3A
74LVC3G06
U3A
74LVC3G06

17

8
4

R12

1K, 1/10W

0603R12

1K, 1/10W

0603

U6
LPC1114FBD48/302
U6
LPC1114FBD48/302

R/PIO1_2/AD3/CT32B1_MAT1 35

P
IO

3
_

0
/D

T
R

3
6

P
IO

3
_

1
/D

S
R

3
7

PIO2_3/RI/MOSI1 38

SWDIO/PIO1_3/AD4/CT32B1_MAT2 39

PIO1_4/AD5/CT32B1_MAT3/WAKEUP 40

VSS41

PIO1_11/AD7 42

P
IO

3
_

2
/D

C
D

4
3

VDD44

PIO1_5/RTS/CT32B0_CAP0 45

PIO1_6/RXD/CT32B0_MAT0 46

PIO1_7/TXD/CT32B0_MAT1 47

P
IO

3
_

3
/R

I
4

8

PIO2_6 1

PIO2_0/DTR/SSEL1 2

RESET/PIO0_03

PIO0_1/CLKOUT/CT32B0_MAT24

VSS5

X
T

A
L

IN
6

X
T

A
L

O
U

T
7

VDD8

PIO1_8/CT16B1_CAP0 9

PIO0_2/SSEL0/CT16B0_CAP010

PIO2_7 11

PIO2_8 12

PIO2_1/DSR/SCK1 13

PIO0_314

PIO0_4/SCL15

PIO0_5/SDA16

PIO1_9/CT16B1_MAT0 17

P
IO

3
_

4
1

8

PIO2_4 19

PIO2_5 20

P
IO

3
_

5
2

1

PIO0_6/SCK022

PIO0_7/CTS23

PIO2_9 24

PIO2_10 25

PIO2_2/DCD/MISO1 26

PIO0_8/MISO0/CT16B0_MAT027

PIO0_9/MOSI0/CT16B0_MAT1/SWO28

SWCLK/PIO0_10/SCK0/CT16B0_MAT229 PIO1_10/AD6/CT16B1_MAT1 30

PIO2_11/SCK0 31

R/PIO0_11/AD0/CT32B0_MAT332

R/PIO1_0/AD1/CT32B1_CAP0 33

R/PIO1_1/AD2/CT32B1_MAT0 34

C9
0.1uF
0603

C9
0.1uF
0603


