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PAGE REVISIONDESCRIPTION DATE

0.1 14 September 2016

CHANGE DETAILS

First Release

IDT PLL BGA CHIP CARRIER

1 Table of Contents and Revision History
2 Block Diagram
3 Power Supplies 1
4 Power Supplies 2
5

Current Measurement6
FTDI USB Interface7
Backplane Connector8
PLL Core9
GPIO DIP SW10
PLL Output Clocks11
PLL Power12
PLL Input Clocks13
GPIO LEDs14
PLL SPI Select15
PLL AUX SPI Select

0.2 16 September 2016 Updates to 5V0 input, EEPROM connections, and SPI selection pages.

0.3 19 September 2016 Added individual filters on VDDO lines.  Removed J27 & J28.
Added SMA on output of Y4.

0.4 19 September 2016 Added 0 Ohm resistors in series with inductors for U58 power supply
filtering.

0.5 19 September 2016 Removed U79, U89, and FTDI_PLL_CS signal.

0.6 21 September 2016 C761 connected to GND.

0.7 22 September 2016 Added J83 and J84 for external I2C access.

0.8 Removed J84.  Updated block diagram.11 October 2016

0.9 Updated title blocks. Update to block diagram. Corrected names of
VDDO nets.

11 October 2016

16

Power Supplies 3

0.10 Power supply changes. Changes to input and output clock terminations.17 October 2016

0.11 Changed R910 to stuffed, 2.67k.  Connected C795 to 3V3_IN.17 October 2016

1.0 Release for build
This version built November, 2016

27 October 2016

1.1 7 March 2017 Changed SPI level shifters to TI TXB0104 parts
Changed EEPROM to Microchip 24LC64 part

1.2 10 April 2017 BoM changes as per emails from Leon, 4 April 2017, and 10 April 2017.
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--------------------------
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TP24

RK24-07-13

Q2A

NTZD3154NT1G
MOSFET 2N-CH 20V 540MA SOT-563

6

1

2

RK24-07-13

Q4B

NTZD3154NT1G
MOSFET 2N-CH 20V 540MA SOT-563

3

4

5

C
11

1.0uF

R
621

10k

C
808

1000uF

RK24-07-13

Q4A

NTZD3154NT1G
MOSFET 2N-CH 20V 540MA SOT-563

6

1

2

C
12

1.0uF

R
618

10k

RvR 13-01-16
CS-4-13NTA

SW16

SWITCH ROTARY SP3T J-LEAD 16V

C

3

2

1

R
623

10k

R
37

52.3k

C
809

1000uF

R
33

10k

C
17

1.0uF

R
604

10k

C
13

0.01uF

R
619

10k

C
801

1000uF

R106 20k

R72 44.2k

C
18

1.0uF

RvR 13-01-16
CS-4-13NTA

SW23

SWITCH ROTARY SP3T J-LEAD 16V

C

3

2

1

RvR02-09-15

U16

LP38798SD-ADJ/NOPB
IC REG LDO ADJ 0.8A 12WSON

IN
1

IN
2

IN_CP
3

CP
4

EN
5

GND
6

GND
7

FB
8

SET
9

OUT_FB
10

OUT
11

OUT
12

DAP
13

R
605

10k

R34 1



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

1V2_CURRENT_SENSE_EN1_N CURRENT_SENSE_EN2N_3 CURRENT_SENSE_SEL1 CURRENT_SENSE_SEL0
0 1 0 0 VDDO_Q8_3_5
0 1 0 1 VDDO_Q0_9_6
0 1 1 0 VDDO_Q1_10_7
0 1 1 1 VDDO_Q2_4_11
1 0 0 0 VDDA
1 0 0 1 VDD_FOD
1 0 1 0 VCC_GPIO_DC
1 0 1 1 VDD_CLK0 + VDD_CLK1
1 1 X X VDDD

LDO CURRENT MEASUREMENT SELECT SIGNAL
LDO SELECTED

route to pins 38 on FTDI
route to pins 39/40 on FTDI

I2C ADDR 010 1000

Current Sense Levels
Ireg = 0; Vout = 0
Ireg = 500mA;  Vout = 3.3V

A2D output = 0.5mA/step

5V0

3V3

5V0
3V3

3V3

LDO0_CURRENT_SENSE[3]

1V2_CURRENT_SENSE_EN1_N[7]

LDO5_CURRENT_SENSE[4]
LDO6_CURRENT_SENSE[4]
LDO7_CURRENT_SENSE[4]
LDO8_CURRENT_SENSE[4]

LDO1_CURRENT_SENSE[3]
LDO2_CURRENT_SENSE[3]
LDO3_CURRENT_SENSE[3]
LDO4_CURRENT_SENSE[5]

CURRENT_SENSE_EN2N_3[7]

CURRENT_SENSE_SEL0[7]
CURRENT_SENSE_SEL1[7]

CLK_LOCAL_SCL_OD [7,9]
LOCAL_SDA_OD [7,9]
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Current Measurement

R
122

4.7k

07-10-14 RvR

U2

QS3VH253QG
IC DUAL 4:1 MUX/DEMUX 500MHZ 4-OHM 16QSOP

DNS

EA_N
1

S1
2

I3A
3 I2A
4 I1A
5 I0A
6

YA
7

GND
8

YB
9

I0B
10

I1B
11

I2B
12

I3B
13

S0
14

EB_N
15

VCC
16

R102 3.32k

C
851

0.1uF
D

N
S

C
868

0.1uF

C
33

0.1uF

05-02-14 RvR
NC7SZ66M5X

U25 DNS

IC ANALOG SWITCH LOW VOLTAGE UHS SINGLE SPST

A
1

OE
4

VCC
5

B
2

GND
3

R
121

0

R
112

1.65k

C
32

10uF

R111 120k

R
701

10.7k

TP12

R
120

0
R

119
0

RK 25-10-13

U3

AD7995ARJZ-0RL
IC 10-BIT ADC WITH I2C I/F

DNS

GND
7

SCL
1

SDA
2VIN0

3

VIN1
4

VIN2
5

VIN3/VREF
6

VDD
8

C
35

0.1uF

C
37

0.1uF

C
36

0.1uF

RK05-02-13

U71

SN74LVC1G08DBVR
IC SINGLE 2-INPUT AND GATE, SOT23-5

DNS

A
1

B
2

GND
3

Y
4

VCC
5

C
34

10uF

TP32

R654 0

OP_AMP

RvR21-10-14

U4

TLV2211IDBVR
IC OPAMP GP 65KHZ RRO SOT23-5

DNS

OUT
4

V_P
5

V_N
2IN_P

1
IN_N

3

TP31

R
123

4.7k
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5

4
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1

1

D D
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B B

A A

USB 3V3

SILKSCRN:
USB PWR

SILKSCRN:
POS 1,3 = I2C TO FPGA
POS 2   = I2C TO PLL

SILKSCRN:
EXT PLL I2C
PIN 1 = SCL
PIN 2 = SDA
PIN 3 = GND

3V3_FTDI

1V8_FTDI

VCC_GPIO_DC
2V5

5V0_USB

CLK_LOCAL_SCL_OD [6,9]
LOCAL_SDA_OD [6,9]

CLK_FTDI_FPGA_SCL_OD [8]

FTDI_FPGA_SDA_OD [8]

CLK_FTDI_PLL_SCL_OD [15,16]

FTDI_PLL_SDA_OD [15,16]

1V2_CURRENT_SENSE_EN1_N [6]
CURRENT_SENSE_EN2N_3 [6]
CURRENT_SENSE_SEL0 [6]
CURRENT_SENSE_SEL1 [6]
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FTDI USB Interface

EM 06-02-13

J17

548190589
CONN RCPT USB MINI-B 5POS RA SMT

VBUS
1

DATA_N
2DATA_P
3

ID
4

GND
5

GND_SHLD
6

GND_SHLD
7

GND_SHLD
8

GND_SHLD
9

C
48

0.1uF

C
41

0.1uF

DB 24-07-14
TPD4S012DRYR

U55

IC 4CH ESD SOLUTION W/CLAMP 6SON

USBD_P
1

USBD_N
2

VBUS
6

ID
3

GND
4

NC
5

C
42

0.1uF

L83 220

R
385

12k

C
43

0.1uF

C
38

0.1uF

C
44

0.1uF

R
554

4.7k

R
384

17.4k
R

383
10k

RvR13-01-16
CS-4-13NTA

SW30

SWITCH ROTARY SP3T J-LEAD 16V

C

3

2

1

C
46

3.3uF

R
552

4.7k

C
45

0.1uF

R
555

4.7k

C
40

0.1uF

R3810

C
684

4.7uF

C
47

0.1uF

D2
LNJ347W83RA

GND
GND

RK24-07-13

Y1

ABM8G-12.000MHZ-18-D2Y-T
CRYSTAL 12.0000MHZ 20PPM 4SMD

1 3

2
4

C
691

12pF

C
686

1000pF

C
688

10uF

03-09-15 RvR
ADM7171ACPZ-R7

U57

IC REG LDO ADJ 1A 8LFCSP

SS
4

EN
5

VIN
7

VIN
8 VOUT

1

VOUT
2

SENSE
3

GND
6

GNDPAD
9

C
690

12pF

C
687

10uF

L84 220

C
39

0.1uF

RK16-08-13
FT2232HQ-REEL

U1

IC USB HS DUAL UART/FIFO 64-QFN

GND
1

OSCI
2

OSCO
3

VPHY
4

GND
5

REF
6

DATA_N
7 DATA_P
8

VPLL
9

AGND
10

GND
11

VCORE
12

TEST
13

RESET_N
14

GND
15

ADBUS0
16

ADBUS1
17

ADBUS2
18

ADBUS3
19

VCCIO
20

ADBUS4
21

ADBUS5
22

ADBUS6
23

ADBUS7
24

GND
25

ACBUS0
26

ACBUS1
27

ACBUS2
28

ACBUS3
29

ACBUS4
30

VCCIO
31

ACBUS5
32

ACBUS6
33

ACBUS7
34

GND
35

SUSPEND_N
36

VCORE
37

BDBUS0
38

BDBUS1
39

BDBUS2
40

BDBUS3
41

VCCIO
42

BDBUS4
43

BDBUS5
44

BDBUS6
45

BDBUS7
46

GND
47

BCBUS0
48

VREGOUT
49

VREGIN
50

GND
51

BCBUS1
52

BCBUS2
53

BCBUS3
54

BCBUS4
55

VCCIO
56

BCBUS5
57

BCBUS6
58

BCBUS7/PWRSAV_N
59

PWREN_N
60

EEDATA
61 EECLK
62 EECS
63

VCORE
64

GND_PAD
65

R
553

4.7k

C
685

4.7uF

R382 1k

RvR13-01-16
CS-4-13NTA

SW29
SWITCH ROTARY SP3T J-LEAD 16V

C

3

2

1

R
474

1k

18-03-13RK

J83

TSM-103-01-T-SV
CONN HEADER 3POS 0.1IN SMD

1
1

2
2

3
3

CLK_FTDI_PLL_SCL_OD
FTDI_PLL_SDA_OD
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5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

LVL SHIFT 2V5

SILKSCRN:
2V5

SILKSCRN:
1PPS IN 
TO FPGA

SILKSCRN:
1PPS OUT 
FROM FPGA

SILKSCRN:
FPGA UNPLUGGED

3V3

VCC_GPIO_DC

3V3

2V5

2V5

3V3_IN

5V0

GPIO0 [9,10,14]
GPIO1 [9,10,14]
GPIO2 [9,10,14]
GPIO3 [9,10,14]
GPIO4 [9,10,14]
GPIO5 [9,10,14]

FPGA_GPIO_EN [10]

FPGA_RST_INPUT [10]

FPGA_SENS_N [10]

FPGA_LDO3_2V5[3]
FPGA_LDO40_3V3[5]
FPGA_LDO40_2V5[5]

FPGA_LDO5_3V3[4]
FPGA_LDO5_2V5[4]
FPGA_LDO6_3V3[4]
FPGA_LDO6_2V5[4]
FPGA_LDO7_3V3[4]
FPGA_LDO7_2V5[4]
FPGA_LDO8_3V3[4]
FPGA_LDO8_2V5[4]

FPGA_LDO1_3V3[3]
FPGA_LDO1_2V5[3]

FPGA_LDO41_3V3[5]
FPGA_LDO41_2V5[5]

FPGA_LDO3_3V3[3]

FPGA_LDO4_ENABLE[5]
FPGA_LDO5_ENABLE[4]
FPGA_LDO6_ENABLE[4]
FPGA_LDO7_ENABLE[4]
FPGA_LDO8_ENABLE[4]

FPGA_LDO1_ENABLE[3]
FPGA_LDO2_ENABLE[3]
FPGA_LDO3_ENABLE[3]

FPGA_5V_POWER_EN_OD[3]
FPGA_LDO0_EN[3]

LDO_SW_SAFE[4]

CLK_FTDI_FPGA_SCL_OD [7]
FTDI_FPGA_SDA_OD [7]FPGA_LDO0_3V3[3]

FPGA_LDO0_2V5[3]

GPIO8 [9,10,14]
GPIO9 [9,10,14]

GPIO6 [9,10,14]
GPIO7 [9,10,14]

GPIO10 [9,10,14]
GPIO11 [9,10,14]
GPIO12 [9,10,14]
GPIO13 [9,10,14]
GPIO14 [9,10,14]
GPIO15 [9,10,14]

CLK_FPGA_PLL_SPI_SCLK [15]
FPGA_PLL_SPI_SDI [15]

FPGA_PLL_SPI_CS [15]
CLK_FPGA_PLL_SPI_SCLK_AUX [16]
FPGA_PLL_SPI_SDI_AUX [16]

FPGA_PLL_SPI_CS_AUX [16]

FPGA_PLL_SPI_SDIO [15]

FPGA_PLL_SPI_SDIO_AUX [16]
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Backplane Connector
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Backplane Connector

R
568

499

C
791

10uF

03-09-15 RvR
ADM7171ACPZ-R7

U68

IC REG LDO ADJ 1A 8LFCSP

DNS

SS
4

EN
5

VIN
7

VIN
8 VOUT

1

VOUT
2

SENSE
3

GND
6

GNDPAD
9

C769 1.0uF

R
567

11k

RK 19-03-13 J58DNS

TP44

C772 1.0uF

R531 33

N
CRvR

19-11-14
BZX84C

5V6

D
21

D
IO

D
E ZEN

ER
 5.6V 350M

W
 SO

T23-3

1

2 3

TP45

C771 1.0uF

R530 33

RT1 1206L350SLTHYR

C
777

0.1uF

C
792

10uF

R533 33

RK 19-03-13

J61

5-1814832-1
CONN SOCKET SMA STR DIE CAST PCB

DNS

19-02-14 RvR

J47

111-0702-001
POST BINDING INSULATED RED

1
1

R
663

66.5
C

790
1000pF

RK24-07-13

Q28B

NTZD3154NT1G
MOSFET 2N-CH 20V 540MA SOT-563

3

4

5

TP46

TP62

R
687

1k

TP49

R532 33

TP47

08-05-14 EM
TXS0108ERGYR

U63

IC XLATR VOLT-LVL 8B BDIR 20QFN

DNS

VCCA
2

A1
1

A2
3

A3
4

A4
5

A5
6

A6
7

A7
8

A8
9

OE
10

VCCB
19

B1
20

B2
18

B3
17

B4
16

B5
15

B6
14

B7
13

B8
12

GND
11

GND_PAD
21

05-05-16RvR
ASP-122952-01

J18B

160 PIN, 0.5MM DOUBLE ROW HS TERMINAL ASSEMBLY

DNS

12V
46

12V
52

12V
58

12V
64

12V
70

12V
76

12V
82

12V
88

12V
94

12V
100

12V
106

12V
112

12V
118

12V
124

12V
130

12V
136

12V
142

12V
148

12V
154

GND
161

GND
163

GND
165

GND
167

GND
169

GND
171

3V3
45

3V3
51

3V3
57

3V3
63

3V3
69

3V3
75

3V3
81

3V3
87

3V3
93

3V3
99

3V3
105

3V3
111

3V3
117

3V3
123

3V3
129

3V3
135

3V3
141

3V3
147

3V3
153

3V3
159

GND
162

GND
164

GND
166

GND
168

GND
170

GND
172

R660 33

TP48

RK 19-03-13

J59

5-1814832-1
CONN SOCKET SMA STR DIE CAST PCB

DNS

TP103

C
781

0.1uF

TP63

R
665

1k

C
795

330uF

TP64

C
780

0.1uF

D28
LNJ347W83RA

C
778

10uF

C
794

330uF

C
793

330uF

R
655

100k

TP66

C
847

10uF

TP58

R
548

10k

TP67

RK 19-03-13 J49DNS

RK24-07-13

Q29B

NTZD3154NT1G
MOSFET 2N-CH 20V 540MA SOT-563

3

4

5

R
566

12k

TP37

R
603

10k

C
776

0.1uF

08-05-14EM
TXS0108ERGYR

U64

IC XLATR VOLT-LVL 8B BDIR 20QFN

DNS

VCCA
2

A1
1

A2
3

A3
4

A4
5

A5
6

A6
7

A7
8

A8
9

OE
10

VCCB
19

B1
20

B2
18

B3
17

B4
16

B5
15

B6
14

B7
13

B8
12

GND
11

GND_PAD
21

19-02-14 RvR

J48

111-0703-001
POST BINDING INSUL GROUNDED BLCK

1
1

C
775

0.1uFTP39

R664 200

TP40

C
774

0.1uF

RvR05-05-16
ASP-122952-01

J18A

160 PIN, 0.5MM DOUBLE ROW HS TERMINAL ASSEMBLY

DNS

XCVR_RX7_P
2

XCVR_RX7_N
4

XCVR_RX6_P
6

XCVR_RX6_N
8

XCVR_RX5_P
10

XCVR_RX5_N
12

XCVR_RX4_P
14

XCVR_RX4_N
16

XCVR_RX3_P
18

XCVR_RX3_N
20

XCVR_RX2_P
22

XCVR_RX2_N
24

XCVR_RX1_P
26

XCVR_RX1_N
28

XCVR_RX0_P
30

XCVR_RX0_N
32

D1
42

D3
44

LVDS_RX0_P
48

LVDS_RX0_N
50

LVDS_RX1_P
54

LVDS_RX1_N
56

LVDS_RX2_P
60

LVDS_RX2_N
62

LVDS_RX3_P
66

LVDS_RX3_N
68

LVDS_RX4_P
72

LVDS_RX4_N
74

LVDS_RX5_P
78

LVDS_RX5_N
80

LVDS_RX6_P
84

LVDS_RX6_N
86

LVDS_RX7_P
90

LVDS_RX7_N
92

CLKIN1_P
96

CLKIN1_N
98

LVDS_RX8_P
102

LVDS_RX8_N
104

LVDS_RX9_P
108

LVDS_RX9_N
110

LVDS_RX10_P
114

LVDS_RX10_N
116

LVDS_RX11_P
120

LVDS_RX11_N
122

LVDS_RX12_P
126

LVDS_RX12_N
128

LVDS_RX13_P
132

LVDS_RX13_N
134

LVDS_RX14_P
138

LVDS_RX14_N
140

LVDS_RX15_P
144

LVDS_RX15_N
146

LVDS_RX16_P
150

LVDS_RX16_N
152

CLKIN2_P
156

CLKIN2_N
158

CLKIN0
40

JTAG_TDO
37

SCL
34

SDA
33

XCVR_TX7_P
1

XCVR_TX7_N
3

XCVR_TX6_P
5

XCVR_TX6_N
7

XCVR_TX5_P
9

XCVR_TX5_N
11

XCVR_TX4_P
13

XCVR_TX4_N
15

XCVR_TX3_P
17

XCVR_TX3_N
19

XCVR_TX2_P
21

XCVR_TX2_N
23

XCVR_TX1_P
25

XCVR_TX1_N
27

XCVR_TX0_P
29

XCVR_TX0_N
31

D0
41

D2
43

LVDS_TX0_P
47

LVDS_TX0_N
49

LVDS_TX1_P
53

LVDS_TX1_N
55

LVDS_TX2_P
59

LVDS_TX2_N
61

LVDS_TX3_P
65

LVDS_TX3_N
67

LVDS_TX4_P
71

LVDS_TX4_N
73

LVDS_TX5_P
77

LVDS_TX5_N
79

LVDS_TX6_P
83

LVDS_TX6_N
85

LVDS_TX7_P
89

LVDS_TX7_N
91

CLKOUT1_P
95

CLKOUT1_N
97

LVDS_TX8_P
101

LVDS_TX8_N
103

LVDS_TX9_P
107

LVDS_TX9_N
109

LVDS_TX10_P
113

LVDS_TX10_N
115

LVDS_TX11_P
119
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Place sockets to 
match  spacing of 
through-hole crystal

TCK
TDO
TMS

TDI

TRST
External 
Programming

EEPROM
Interface
Switches

External

External
FTDI

FTDI
PLL CHIP

PLL CHIP

Place close to 
crystal Y3SILKSCRN:

OSCI SILKSCRN:
XO_DPLL

SILKSCRN:
JUMPER IN = WP OFF

SILKSCRN:
EXT PLL EEPROM PROG
PIN 1 = SCL
PIN 2 = SDA
PIN 3 = GND

SILKSCRN:
PLL EEPROM SEL SW
POS 1 = PLL
POS 2 = FTDI
POS 3 = EXT CONN

SILKSCRN:
JTAG SEL
JUMPER = JTAG

SILKSCRN:
JTAG HEADER

Place close to U58

Maximum voltage on pin A1 = 1.8V

VCC_GPIO_DC
VCC_GPIO_DC

VCC_GPIO_DC VCC_GPIO_DC

VDD_FOD

GPIO0 [8,10,14]
GPIO1 [8,10,14]
GPIO2 [8,10,14]
GPIO3 [8,10,14]
GPIO4 [8,10,14]
GPIO5 [8,10,14]

GPIO8 [8,10,14]
GPIO9 [8,10,14]

CLK_LOCAL_SCL_OD[6,7]

LOCAL_SDA_OD[6,7]

GPIO6 [8,10,14]
GPIO7 [8,10,14]

GPIO10 [8,10,14]
GPIO11 [8,10,14]
GPIO12 [8,10,14]
GPIO13 [8,10,14]
GPIO14 [8,10,14]
GPIO15 [8,10,14]

TST_CHIP_RST_N_OD[10]

CLK_PLL_SPI_SCLK[15]

PLL_SPI_SDI[15]
PLL_SPI_CS[15]

PLL_SPI_SDIO[15]

CLK_PLL_SPI_SCLK_AUX[16]

PLL_SPI_SDI_AUX[16]
PLL_SPI_CS_AUX[16]

PLL_SPI_SDIO_AUX[16]
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SILKSCRN:
RESET

SILKSCRN:
GPIO SET:
ON  = GND
OFF = HIGH

PLACE SWITCHES
SW24, SW25, SW34, & SW35
TOGETHER

SILKSCRN:
GPIO0
GPIO1
GPIO2
GPIO3

IF FPGA DETECTED:
- ON RESET, SWITCHES CONNECTED TO GPIO DURING RESET
- AFTER RESET, SWITCHES DISABLED, 
  FPGA CONNECTED TO GPIO VIA LEVEL SHIFTER

IF FPGA NOT DETECTED:
- FPGA INTERFACE TO GPIO PERMANENTLY DISABLED
- SWITCHES PERMANENTLY CONNECTED TO GPIO

SILKSCRN:
GPIO4
GPIO5
GPIO6
GPIO7

SILKSCRN:
GPIO SET:
ON  = GND
OFF = HIGH

SILKSCRN:
GPIO8
GPIO9
GPIO10
GPIO11

SILKSCRN:
GPIO12
GPIO13
GPIO14
GPIO15

3V3
3V35V0 VCC_GPIO_DC

VCC_GPIO_DC

GPIO0 [8,9,14]

FPGA_RST_INPUT[8]

TST_CHIP_RST_N_OD [9]

FPGA_GPIO_EN [8]

FPGA_SENS_N[8]

GPIO4 [8,9,14]

GPIO8 [8,9,14]

GPIO12 [8,9,14]

GPIO1 [8,9,14]

GPIO2 [8,9,14]

GPIO3 [8,9,14]

GPIO5 [8,9,14]

GPIO6 [8,9,14]

GPIO7 [8,9,14]

GPIO13 [8,9,14]

GPIO14 [8,9,14]

GPIO15 [8,9,14]

GPIO9 [8,9,14]

GPIO10 [8,9,14]

GPIO11 [8,9,14]
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SILKSCRN:
Q0_P

SILKSCRN:
Q1_P

SILKSCRN:
Q2_P

SILKSCRN:
Q3_P

SILKSCRN:
Q7_P

SILKSCRN:
Q6_P

SILKSCRN:
Q5_P

SILKSCRN:
Q4_P

SILKSCRN:
Q0_N

SILKSCRN:
Q1_N

SILKSCRN:
Q2_N

SILKSCRN:
Q3_N

SILKSCRN:
Q7_N

SILKSCRN:
Q6_N

SILKSCRN:
Q5_N

SILKSCRN:
Q4_N

SILKSCRN:
Q11_P

SILKSCRN:
Q10_P

SILKSCRN:
Q9_P

SILKSCRN:
Q8_P

SILKSCRN:
Q11_N

SILKSCRN:
Q10_N

SILKSCRN:
Q9_N

SILKSCRN:
Q8_N

PLACE PARALLEL
TERMINATIONS
CLOSE TO U58

CLK_Q0_P[13]

CLK_Q0_N[13]

CLK_Q1_P[13]

CLK_Q1_N[13]

CLK_Q2_P[13]

CLK_Q2_N[13]

CLK_Q4_P[13]

CLK_Q4_N[13]

CLK_Q5_P[13]

CLK_Q5_N[13]

CLK_Q3_P[13]

CLK_Q3_N[13]

CLK_Q6_P[13]

CLK_Q6_N[13]

CLK_Q7_P[13]

CLK_Q7_N[13]

CLK_Q8_P[13]

CLK_Q8_N[13]

CLK_Q9_P[13]

CLK_Q9_N[13]

CLK_Q10_P[13]

CLK_Q10_N[13]

CLK_Q11_P[13]

CLK_Q11_N[13]
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VDDD

VDD_FOD

VDD_CLK0

VCC_GPIO_DC

VDDO_Q8_3_5

VDDO_Q0_9_6 VDDO_Q2_4_11

VDDO_Q1_10_7

VDDA

VDD_FOD_0

VDD_FOD_1

VDD_FOD_2

VDD_FOD_3

VDD_FOD_4

VDD_FOD_5

VDD_FOD_6

VDD_FOD_7

VDD_FOD_0
VDD_FOD_1

VDD_FOD_2
VDD_FOD_3

VDD_FOD_4
VDD_FOD_5

VDD_FOD_6
VDD_FOD_7

VDDA_0

VDDA_1

VDD_FOD_8VDDA_0 VDDA_1

VDDO_Q8

VDDO_Q3

VDDO_Q5

VDDO_Q9

VDDO_Q6

VDDO_Q0

VDDO_Q1

VDDO_Q10

VDDO_Q7

VDDO_Q2

VDDO_Q4

VDDO_Q11

VDDO_Q5

VDDO_Q9

VDDO_Q1
VDDO_Q2

VDDO_Q6

VDDO_Q10

VDDO_Q3

VDDO_Q7

VDDO_Q11

VDDO_Q0

VDDO_Q4

VDDO_Q8

VDDD_0

VDD_CLK1

VDD_CLK0_0

VDD_CLK1_0
VDD_CLK0_0

VDD_CLK1_0

VDD_FOD_8
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IC VOLT-LEVEL TRANSLATOR 14-QFN

DNS

VCCA
1

A1
2

A2
3

A3
4

A4
5

NC1
6

GND
7

OE
8

NC2
9

B4
10 B3
11 B2
12 B1
13

VCCB
14

GND_PAD
15

C
8980.1uF

C
9020.1uF

R808 33

C
9100.1uF

C
9160.1uF

R809 33

C
9130.1uF

08-10-14EM
TXS0104ERGYR

U80

IC 4BIT NON-INV TRANSLTR 14-QFN

VCCA
1

A1
2

A2
3

A3
4

A4
5

NC1
6

GND
7

OE
8

NC2
9

B4
10 B3
11 B2
12 B1
13

VCCB
14

GND_PAD
15

R816 33

R822 33

R807 33

25-04-13RK
1-338088-3

J78

CONN MOD JACK 8P8C

DNS

TX_D0_P
1

TX_D0_N
2

RX_D1_P
3

BI_D2_P
4

BI_D2_N
5

RX_D1_N
6

BI_D3_P
7

BI_D3_N
8

R806 33

R823 1k

RvR 13-01-16
CS-4-13NTA

SW38

SWITCH ROTARY SP3T J-LEAD 16V

C

3

2

1

R815 33

R821 33
R820 33

R824 1k

RvR 13-01-16
CS-4-13NTA

SW37

SWITCH ROTARY SP3T J-LEAD 16V

C

3

2

1

R827 1k

R819 33

R825 1k

C
9070.1uF

R832 10k

01-12-15DM
ISL3179EIUZ

U78

IC TXRX 3.3V RS485 RS422 8MSOP

DNS

RO
1

RE_N
2

DE
3

DI
4

VCC
8

GND
5

A/Y
6

B/Z
7 C

91210uF
C

9090.1uF

R833 0

R835 10k

R828 1k

R831 0

R826 1k

C
9000.1uF

01-12-15DM
ISL3179EIUZ

U77

IC TXRX 3.3V RS485 RS422 8MSOP

DNS

RO
1

RE_N
2

DE
3

DI
4

VCC
8

GND
5

A/Y
6

B/Z
7

R930 1k

C
9010.1uF

R829 10k

R811 33

C
89910uF

01-12-15DM
ISL3179EIUZ

U76

IC TXRX 3.3V RS485 RS422 8MSOP

DNS

RO
1

RE_N
2

DE
3

DI
4

VCC
8

GND
5

A/Y
6

B/Z
7

01-12-15DM
ISL3179EIUZ

U74

IC TXRX 3.3V RS485 RS422 8MSOP

DNS

RO
1

RE_N
2

DE
3

DI
4

VCC
8

GND
5

A/Y
6

B/Z
7

R870 120

C
9050.1uF

R830 10k

R928 1k

R869 120

R817 1k

R805 33

R868 120

R867 120

18-03-13RK

J79

TSM-103-01-T-SV
CONN HEADER 3POS 0.1IN SMD

1
1

2
2

3
3

R813 33

C
9080.1uF

C
9060.1uF

R818 1k

R834 10k

RvR 13-01-16
CS-4-13NTA

SW36

SWITCH ROTARY SP3T J-LEAD 16V

C

3

2

1

C
90410uF

C
89710uF

C
90310uF

C
91110uF

C
91510uF

R812 33

08-10-14 EM
TXB0104RGYR

U72

IC VOLT-LEVEL TRANSLATOR 14-QFN

DNS

VCCA
1

A1
2

A2
3

A3
4

A4
5

NC1
6

GND
7

OE
8

NC2
9

B4
10B3
11B2
12B1
13

VCCB
14

GND_PAD
15

A0

A0 A1

EN_FPGA

EN_RS422

EN_FTDI

EN_FPGA

EN_RS422

EN_FTDI

A0

A1

A1



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

SILKSCRN:
PLL I2C A0 AUX SEL
POS 1,3 = +V
POS 2 = GND

SILKSCRN:
PLL I2C A1 AUX SEL
POS 1,3 = +V
POS 2 = GND

Minimize length of these nets.

SDIO AUX

SCLK AUX

SDI AUX

CS AUX

SILKSCRN:
PLL SPI AUX SEL
POS 1 = FPGA
POS 2 = RS422
POS 3 = FTDI

VCC_GPIO_DC

VCC_GPIO_DC

VCC_GPIO_DC

VCC_GPIO_DC VCC_GPIO_DC

VCC_GPIO_DC

3V3

3V3

2V5

VCC_GPIO_DC

PLL_SPI_SDI_AUX [9]

PLL_SPI_SDIO_AUX [9]

PLL_SPI_CS_AUX [9]

CLK_PLL_SPI_SCLK_AUX [9]

CLK_FPGA_PLL_SPI_SCLK_AUX[8]
FPGA_PLL_SPI_SDI_AUX[8]
FPGA_PLL_SPI_SDIO_AUX[8]
FPGA_PLL_SPI_CS_AUX[8]

CLK_FTDI_PLL_SCL_OD[7,15]

FTDI_PLL_SDA_OD[7,15]
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R849 1k

R866 10k

R841 33

R873 120

R872 120

01-12-15DM
ISL3179EIUZ

U86

IC TXRX 3.3V RS485 RS422 8MSOP

DNS

RO
1

RE_N
2

DE
3

DI
4

VCC
8

GND
5

A/Y
6

B/Z
7

RvR 13-01-16
CS-4-13NTA

SW41

SWITCH ROTARY SP3T J-LEAD 16V

C

3

2

1

R864 0

R871 120

R855 1k

R839 33

08-10-14EM
TXB0104RGYR

U82

IC VOLT-LEVEL TRANSLATOR 14-QFN

DNS

VCCA
1

A1
2

A2
3

A3
4

A4
5

NC1
6

GND
7

OE
8

NC2
9

B4
10 B3
11 B2
12 B1
13

VCCB
14

GND_PAD
15

R856 1k

C
9290.1uF

25-04-13RK
1-338088-3

J80

CONN MOD JACK 8P8C

DNS

TX_D0_P
1

TX_D0_N
2

RX_D1_P
3

BI_D2_P
4

BI_D2_N
5

RX_D1_N
6

BI_D3_P
7

BI_D3_N
8

R857 1k

R838 33

C
9350.1uF

R844 33

R933 1k

C
9280.1uF

C
9230.1uF

R850 33

C
93610uF

R853 33

C
9180.1uF

C
9270.1uF

01-12-15DM
ISL3179EIUZ

U85

IC TXRX 3.3V RS485 RS422 8MSOP

DNS

RO
1

RE_N
2

DE
3

DI
4

VCC
8

GND
5

A/Y
6

B/Z
7

08-10-14EM
TXS0104ERGYR

U88

IC 4BIT NON-INV TRANSLTR 14-QFN

VCCA
1

A1
2

A2
3

A3
4

A4
5

NC1
6

GND
7

OE
8

NC2
9

B4
10 B3
11 B2
12 B1
13

VCCB
14

GND_PAD
15

C
93210uF

R860 10k

C
92210uF

R847 33

R852 33

C
9250.1uF

R843 33

RvR 13-01-16
CS-4-13NTA

SW39

SWITCH ROTARY SP3T J-LEAD 16V

C

3

2

1

R854 1k

08-10-14EM
TXB0104RGYR

U84

IC VOLT-LEVEL TRANSLATOR 14-QFN

DNS

VCCA
1

A1
2

A2
3

A3
4

A4
5

NC1
6

GND
7

OE
8

NC2
9

B4
10 B3
11 B2
12 B1
13

VCCB
14

GND_PAD
15

R851 33
01-12-15DM

ISL3179EIUZ

U83

IC TXRX 3.3V RS485 RS422 8MSOP

DNS

RO
1

RE_N
2

DE
3

DI
4

VCC
8

GND
5

A/Y
6

B/Z
7

R861 10k

R840 33
R842 33

R845 33

08-10-14 EM
TXB0104RGYR

U81

IC VOLT-LEVEL TRANSLATOR 14-QFN

DNS

VCCA
1

A1
2

A2
3

A3
4

A4
5

NC1
6

GND
7

OE
8

NC2
9

B4
10B3
11B2
12B1
13

VCCB
14

GND_PAD
15

R865 10k

C
9260.1uF

R837 33

C
92410uF

R836 33

R863 0

C
9300.1uF

C
9200.1uF

R862 10k

R931 1k

C
9330.1uF

RvR 13-01-16
CS-4-13NTA

SW40

SWITCH ROTARY SP3T J-LEAD 16V

C

3

2

1

R859 1k

C
93110uF

R846 33

C
91710uF

C
9210.1uF

C
91910uF

R858 1k

18-03-13RK

J81

TSM-103-01-T-SV
CONN HEADER 3POS 0.1IN SMD

1
1

2
2

3
3

R932 1k

R874 120

01-12-15DM
ISL3179EIUZ

U87

IC TXRX 3.3V RS485 RS422 8MSOP

DNS

RO
1

RE_N
2

DE
3

DI
4

VCC
8

GND
5

A/Y
6

B/Z
7

R848 1k

A0_AUX

A0_AUX A1_AUX

EN_FPGA_AUX

EN_RS422_AUX

EN_FTDI_AUX

EN_FPGA_AUX

EN_RS422_AUX

EN_FTDI_AUX

A0_AUX

A1_AUX

A1_AUX


