
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Sheet 5:  Element 1
Sheet 4:  RF Hierarchy Blocks

Sheet 2:  Top Level Hierarchy

Sheet 6:  Element 2
Sheet 7: Element 3
Sheet 8: Element 4
Sheet 9:  Element 5
Sheet 10:  Element 6
Sheet 11:  Element 7
Sheet 12: Element  8
Sheet 13:  Element 9

Sheet 1:  Title Page

Dimension 19 x 19 x 1
inches

Table of Contents
Rev 01 Initial Design November 2014 Renesas BSU   
Finished -Jan 27 Paste Mask Revised March 3, 2015

Revision History
Nine Element Feeder Board

Controlled Impedances
RF 50ohm
Microstrip

W= 30 mils Top 
ISO=  50 mil  - 0.050"

J63:  SPI Input
J62: SPI Output

External Connectors

J1:  RF input SMA

PCB Stackup

J18-J52:  Test Connectors SMA

FR408HR Core (14mil H/H)

FR4 Core (14mil H/H)

2113 FR4 Prepreg (7mil)

Total Height No Plating 73 mil - 0.073"

Bottom-GND 0.5oz Cu

Top 0.5oz Cu

Layer2-3.3V 0.5oz Cu

Layer3- Route 0.5oz Cu

PLATED UP 1.0 oz TO APPROX 1.5mil

PLATED UP 1.0 oz TO APPROX 1.5mil

FR408HR    Dk=3.55  Df=0.0091
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2113 FR4 Prepreg (7mil)

(7mil = 0.0035" x 2)
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C621
0.1 uF

0603
50V

Trans

Trans

ANT3_270A

ANT4_90

ANT3_90

ANT4_180A

ANT2_270A

ANT3_180A

ANT2_90

ANT1_270A

ANT1_90A

ANT2_180A
ANT2_90A

ANT1_180
ANT1_90

ANT3_90A

ANT2_180

ANT1_180A

ANT3_180

ANT4_90A

ANT1_270

ANT4_180

ANT2_270

ANT3_270

ANT6_90A
ANT6_180

ANT4_270

ANT7_90A

ANT8_90A

ANT7_180

ANT8_180

ANT9_90A

ANT6_270

ANT9_270A
ANT9_180

ANT7_270

ANT8_270A ANT8_270

ANT9_90

ANT8_90

ANT9_270
ANT9_180A

ANT7_270A

ANT8_180A

ANT6_270A

ANT7_90

ANT6_90

ANT7_180A

ANT6_180A

ANT4_270A

ANT5_180A ANT5_180
ANT5_90A

ANT5_270ANT5_270A

ANT5_90

C675
100 pF
0603
50V

C671
100 pF
0603
50V

R40433
0603 1/10 W

C6230.1 uF
0603 50V

J61

HEADER 20 PIN

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

R3841.00K
0603 1/8 W

C618
0.1 uF
0603
50V

R381 249
0805 1/8 W

J65

DSUB9

DB9SUBVF
RS232

1
2
3
4
5
6
7
8
9

10

11

C630 0.1 uF
0805 100V

R377 DNI
0603 1/8 W

J63

RJHSE3380

MOSI+
1

MOSI-
2

SS+
3

MISO-
4

MISO+
5

SS-
6

SCLK-
7

SCLK+
8

LED1-
9 LED1+

10 LED2-
11 LED2+
12 GND1
13 GND2
14

R3871.00K
0603 1/8 W

TP4
TEST POINT

TP0805

C633
0.1 uF 0603

50V C634
0.1 uF 0603

50V

C631
0.1 uF 0603

50V

C628 0.1 uF
0805 100VC627

0.1 uF 0603
50V

C625
0.1 uF

0603
50V

C674
100 pF
0603
50V

D91

C191LED
LED-0603

YELLOW
AK

R382 249
0805 1/8 W

R3851.00K
0603 1/8 W

RV4

6.8V

0805

R3801.00K
0603 1/8 W

TP5
TEST POINT

TP0805

RV2

6.8V

0805

U87

SN65LVDT14

1A
1

1B
2

2A
3

2B
4

3A
5

3B
6

4A
7

4B
8

5Y
9

5Z
10

GND2
115D
12VCC2
134R
14GND1
153R
16VCC
172R
18GND
191R
20

RF

RF

ANT5_POL2

ANT5_180A

ANT4_POL1

ANT3_270A

ANT4_POL2

ANT4_180A

ANT3_POL1

ANT2_270A

ANT3_POL2

ANT3_180A

ANT2_POL1

ANT1_270A

ANT1_90A

ANT2_POL2

ANT2_180A
ANT2_90A

ANT1_POL1

ANT3_90A

ANT1_POL2

ANT1_180A

ANT4_90A

ANT5_90A

ANT6_90A

ANT7_90A

ANT8_90A

ANT9_90A

ANT9_270A

ANT9_POL1

ANT8_270A

ANT9_POL2

ANT9_180A

ANT8_POL1

ANT7_270A

ANT8_POL2

ANT8_180A

ANT7_POL1

ANT6_270A

ANT7_POL2

ANT7_180A

ANT6_POL1

ANT5_270A

ANT6_POL2

ANT6_180A

ANT5_POL1

ANT4_270A

ANT1_DAC

RF_IN

ANT5_FINE

ANT2_DAC
ANT3_DAC
ANT4_DAC
ANT5_DAC
ANT6_DAC
ANT7_DAC
ANT8_DAC
ANT9_DAC

ANT1_FINE

ANT7_FINE

R373
100
0603

1/16 W

R406
33

0603
1/10 W

R378
10.0K
0603

1/10 W

C626 0.1 uF
0805 100V

D95

C191LED

LED-0603

BLUE
AK

C620
0.1 uF

0603
50V

C6240.1 uF
0603 50V

D92

C191LED
LED-0603

ORANGE
AK

TP8

TEST POINT
TP0805

Micro

Microcontroller

/RESET

ANT5_POL2

ANT4_POL1

ANT3_270A

ANT3_DAC

SS

ANT4_DAC

ANT6_DAC
ANT7_DAC

TX

ANT8_DAC

SCLK

ANT4_POL2

ANT4_180A

ANT3_POL1

ANT2_270A

ANT3_POL2

ANT3_180A

ANT2_POL1

ANT1_270A

ANT1_90A

ANT2_POL2

ANT2_180A
ANT2_90A

ANT1_POL1

ANT3_90A

ANT1_POL2

ANT1_180A

ANT4_90A

ANT9_DAC

RX

ANT6_90A

MISO

ANT1_DAC
ANT2_DAC

ANT7_90A

ANT8_90A

MOSI

ANT9_90A

ANT9_270A

ANT9_POL1

ANT8_270A

ANT9_POL2

ANT9_180A

ANT8_POL1

ANT7_270A

ANT8_POL2

ANT8_180A

ANT7_POL1

ANT6_270A

ANT7_POL2

ANT7_180A

ANT6_POL1
ANT6_POL2

ANT6_180A

ANT5_POL1

ANT4_270A

INT_LED1
INT_LED2

ANT1_FINE

ANT5_180A

ANT5_DAC

ANT5_90A

ANT5_270A

ANT5_FINE

GPO0
GPO1

ANT7_FINE

RV3

6.8V

0805

TP6
TEST POINT

TP0805

J62

RJHSE3380

MOSI+
1

MOSI-
2

SS+
3

MISO-
4

MISO+
5

SS-
6

SCLK-
7

SCLK+
8

LED1-
9 LED1+

10 LED2-
11 LED2+
12 GND1
13 GND2
14

D94C191LED

LED-0603
GREEN

AK

R40333
0603 1/10 W

R374 249
0805 1/8 W

Regulators

Regulators

24IN

5V
U86

SN65LVDT41PW
TSSOP20
LVDS DRIVER

1Y
20 1Z
19 2Y
18 2Z
17 3Y
16 3Z
15 4Y
14 4Z
13 5A
12 5B
11

GND3
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5R
9

VCC2
8
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7
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6

3D
5
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4
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3
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2

1D
1
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Cal Port

1

3 52 4
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50V
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50V
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50V
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50V
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0805 1/8 W
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TSSOP16

RS232 DRIVER
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1V+
2
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3
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4
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13
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VCC
16

R379 249
0805 1/8 W

C619
0.1 uF

0603
50V

R383 200
0805 1/8 W
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6.8V

0805

C629 0.1 uF
0805 100V

TP9

TEST POINT
TP0805
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L127 1206L501

1206

R300

487K
0603
1/10 W

C567
0.1 uF

0603
50V

C570
1 uF

0603

50V

C566
10 uF

1206
10V

U78 TL1963A-33DCQ

SOT223-6LDO/SHDN
1

IN
2

GND
3OUT
4SENSE/ADJ
5

TA
B

6

C574
10 uF

1206
10V

U79 TL1963A-33DCQ

SOT223-6LDO/SHDN
1

IN
2

GND
3OUT
4SENSE/ADJ
5
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B

6

U80

LM2931CM

OUT
1

GND
2

GND
3

ADJ
4

EN
5

GND
6

GND
7

IN
8

C573

0.1 uF
0603

50V

C576
1 uF

0603

50V

R299

0
0603
1/8 W

R298

0
0603
1/8 WC569

0.1 uF

0603
50V

TP2
TEST POINT

TP0805

3.3VA

TP3
TEST POINT

TP0805 23V

C572
1 uF

0603

50V

R302

0
0603
1/8 W

TP1
TEST POINT

TP0805
3.3V

R301
27K

0603
1/10 W

L126 1206L501

1206 C571
10 uF

1206
10V

+

C577

100 uF
SMAE_F

35V

L125 1206L501

1206 C568
10 uF

1206
10V

C575
0.1 uF

0603
50V
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J66
SMA

VsmSMA
Cal Port

1
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C556
DNI
0603
50V

C558
1500 pF

0603
50V

C548
1500 pF

0603
50V

R4
150

1206
1/4 W

SP4

Three way Wilkinson

IN
1

OUT1
2

OUT2
3

OUT3
4

R266
150

1206
1/4 W

R289
4.42K
0603

1/10 W

R256
4.42K
0603

1/10 W

R2781.00K
0603 1/8 W

R2441.00K
0603 1/8 W

U77

OPA4180ID

OUTA
1

-INA
2

+INA
3

V+
4

+INB
5

-INB
6

OUTB
7

OUTD
14

-IND
13

+IND
12

V-
11

+INC
10

-INC
9

OUTC
8

R27333
0603 1/10 W

J67
SMA

VsmSMA
Cal Port

1

35 24

R253 4.42K
0603 1/10 W

E2

Element2

ANT2_POL1

ANT2_90

ANT2_POL2

ANT2_180
ANT2_270

ANT2_FINE

ANT2_RF

R290
4.99K
0603
1/10 W

R257
4.99K
0603
1/10 W

U76

OPA4180ID

OUTA
1

-INA
2

+INA
3

V+
4

+INB
5

-INB
6

OUTB
7

OUTD
14

-IND
13

+IND
12

V-
11

+INC
10

-INC
9

OUTC
8

R28833
06031/10 W

R25533
06031/10 W

J55
SMA VsmSMA

Cal Port

1

3

5

2

4

C555 0.1 uF
0603 50V

E8

Element8

ANT8_FINE

ANT8_180

ANT8_RF

ANT8_270
ANT8_POL1

ANT8_90

ANT8_POL2

R260
4.42K
0603
1/10 W

R14
150

0603
1/10 W

R294
4.42K
0603
1/10 W

E1

Element1

ANT1_FINE

ANT1_RF

ANT1_90
ANT1_180
ANT1_270

ANT1_POL2
ANT1_POL1

R280
40.2K
0603
1/10 W

R279 1.00K
06031/8 W

R245 1.00K
06031/8 W

R17
150

0603
1/10 W

R269
40.2K
0603
1/10 W

C547
1500 pF
0603
50V

C550
1500 pF
0603
50V

C553
DNI
0603
50V

R292
40.2K
0603

1/10 W

R258
40.2K
0603

1/10 W

R12
150

1206
1/4 W

R3
150

0603
1/10 W

C560
1500 pF
0603
50V

R2631.00K
0603 1/8 W

R272
150

0603
1/10 W

R27633
0603 1/10 W

R268

0
0603
1/8 W

SP2

Three way Wilkinson

IN
1

OUT1
2

OUT2
3

OUT3
4

E9

Element9

ANT9_FINE

ANT9_RF

ANT9_180

ANT9_POL1

ANT9_90

ANT9_POL2

ANT9_270

R297
1.00K
0603

1/8 W

R282
4.99K

0603
1/10 W

R2671.00K
0603 1/8 W

R284 33
0603 1/10 W

R24933
0603 1/10 W

R2704.99K
0603 1/10 W

E6

Element6

ANT6_FINE

ANT6_180
ANT6_270

ANT6_RF

ANT6_POL1

ANT6_90

ANT6_POL2

C552
DNI
0603
50V

R259
4.99K
0603

1/10 W

U75

OPA4180ID

OUTA
1

-INA
2

+INA
3

V+
4

+INB
5

-INB
6

OUTB
7

OUTD
14

-IND
13

+IND
12

V-
11

+INC
10

-INC
9

OUTC
8

R250
40.2K
0603

1/10 W

R281
40.2K
0603

1/10 W

R293
4.99K
0603

1/10 W

SP1

Three way Wilkinson

IN
1

OUT1
2

OUT2
3

OUT3
4

TP12

TEST POINT
TP0805

E4

Element4

ANT4_POL1

ANT4_90

ANT4_POL2

ANT4_FINE

ANT4_180
ANT4_270

ANT4_RF

R286 4.42K
0603 1/10 W

J57
SMA VsmSMA

Cal Port
1

3

5

2

4 R16
150

1206
1/4 W

R274 4.42K
0603 1/10 W

R254 33
0603 1/10 W

TP10

TEST POINT
TP0805

R246
40.2K
0603
1/10 W

R287 33
0603 1/10 W

R27533
0603 1/10 W

C559 0.1 uF
0603 50V

C549 0.1 uF
0603 50V

R283 4.99K
06031/10 W

R251 4.99K
06031/10 W

R285 33
06031/10 W

C551
1500 pF

0603
50V

R252 33
06031/10 W

C561
1500 pF

0603
50V

R11
150

0603
1/10 W

R296 1.00K
06031/8 W

R264
0

0603
1/8 W

SP3

Three way Wilkinson

IN
1

OUT1
2

OUT2
3

OUT3
4

C557
1500 pF
0603
50V R15

150
0603
1/10 W

R262 1.00K
06031/8 W

R27133
0603 1/10 W

TP11

TEST POINT
TP0805

R277

0
0603
1/8 W

C554
1500 pF
0603
50V

E5

Element5

ANT5_POL2

ANT5_FINE

ANT5_180
ANT5_270

ANT5_RF

ANT5_POL1

ANT5_90

R2484.99K
0603 1/10 W

E7

Element7

ANT7_FINE

ANT7_180
ANT7_270

ANT7_RF

ANT7_POL1

ANT7_90

ANT7_POL2

R261
40.2K
0603
1/10 W

R291
40.2K
0603
1/10 W

R265
150

0603
1/10 W

R5
150

0603
1/10 W

R295
4.42K
0603
1/10 W

J56
SMA VsmSMA

Cal Port

1

3

5

2

4

R247
4.42K

0603
1/10 W

E3

Element3

ANT3_POL1

ANT3_90

ANT3_POL2

ANT3_180

ANT3_FINE

ANT3_270

ANT3_RF
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L=150mils

L=950mils

ELEMENT 1

SP4T RF#        Ant Pol       Pol1    Pol2    SW   SW_

RF1                 Horiz            0          0         0        1

RF2          Test Load             0          1         0        1

RF3                 Vert              1          0         0        1

RF4              LH Circ            1          1         1        0

SW = AND Pol1- Pol2 
SW_ = NAND Pol1- Pol2

V1    RFC-RF#
0     RFC-RF1
1     RFC-RF2

SPDT   LS=1

Test Load for Calibration

Circular Polarization

Vertical Polarization

Horizontal Polarization

In Phase

-90 degrees

L=950mils

L=980mils

ANT1_POL2

ANT1_POL1

ANT1_SW1

ANT1_SW1

ANT1_90

ANT1_180

ANT1_270

ANT1_POL1

ANT1_FINE

ANT1_RF

ANT1_POL2

ANT1_90

ANT1_180

ANT1_270

3.3V_A

3.3V_A

3.3V_A

3.3V_A

3.3V_A

3.3V_A

3.3V_A

Title

Size Document Number Rev
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Title
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9 Element Feeder Board

C

5 15Tuesday, July 21, 2015

C113
100 pF
0603
50V

J22

Feed

C86
100 pF
0603
50V

C514 100 pF
0603 50V

C92
100 pF
0603
50V

C87
1000 pF
0603
100V

R45 475
0603 1/8 W

C81 100 pF
0603 50V

D9

BAR88-02V

R37
100
0603
1/10 W

C637
DNI

0603
200V

U3
PE42440

SP4T SWITCH QFN16-P_118

GND1
1

R
F3

8

G
N

D
2

5
G

N
D

3
7

R
F1

13

GND6
12

GND5
10

R
F4

6

RFC
11

V1
4

G
N

D
14

VDD
2

GND4
9

V2
3

R
F2

15

N
C

16

EP
P

C89
100 pF

0603
50V

C105
100 pF
0603
50V

R31 100
0603

1/10 W

R40

100
0603

1/10 W

C93
100 pF
0603
50V

D1
BB639

C99
100 pF
0603
50V

C586 100 pF
0603 50V

J19
SMA VsmSMA

Test Point

1

3

5

2

4

C101
100 pF

0603
50V

U10
PE42422

QFN12-P_043
SPDT SWITCH

G
N

D
1

1

R
F2

2

G
N

D
2

3

GND3
4RFC
5GND4
6

G
N

D
5

7
R

F1
8

G
N

D
6

9

V1
10

LS
11

VDD
12

E
P

P

C97
100 pF
0603
50V

C80

1000 pF
0603
100V

R18

53.6
0603
1/10 W

C117

1000 pF
0603
100V

C114
100 pF
0603
50V

C91
100 pF
0603
50V

C636
2.0 pF

0603
200V

C100
100 pF

0603
50V

R43 100
0603 1/10 W

C109
100 pF
0603
50V

R23 100
0603

1/10 W

D10

BAR88-02V

R36

100
0603

1/10 W

C497
2.0 pF

0603
200V

L132

1.8 nH
IND0603CS

U6

XC0900A-03

INPUT
1

ISOLATED
2

QUAD
3

IN PHASE
4

E
P

P

C83
100 pF
0603
50V

D2
BB639

C79 0
0603 1/8 W

L13

1.0 nH
0603

L4

150 nH
IND0603CS

L10

150 nH
IND0603CS

C88
0.1 uF

0603
50V

J18
SMA VsmSMA

Cal Port

1

3

5

2

4

L131

1.8 nH
IND0603CS

D5

BAR88-02V

L7

150 nH
IND0603CS

C107
100 pF
0603
50V

C635
DNI

0603
50V

C115
100 pF
0603
50V

L9

150 nH
IND0603CS

R33
10.0K

0603
1/10 W

C106
100 pF
0603
50V

L129
DNI
IND0603CS

L2

1.0 nH
0603

L1

1.0 nH
0603

C76
100 pF
0603
50V

U5
XC0900A-03

INPUT
1

ISOLATED
2

QUAD
3

IN PHASE
4

E
P

P

D7

BAR88-02V

R28 10.0K

0603
1/10 W

R39 475
0603 1/8 W

MT9

Board Mounting Hole

4-40

G
N

D

R46 10.0K

0603
1/10 W

C102
0.1 uF

0603
50V

D6

BAR88-02V

C108
100 pF
0603
50V

L11

150 nH
IND0603CS

R35 475
0603 1/8 W

R34 475
0603 1/8 W

R38 475
0603 1/8 W

D3
BB639

C111
0.01 uF
0603
50V

D8

BAR88-02V

C496
2.0 pF

0603
200V

L5
150 nH
IND0603CS

R24
DNI

0603
1/8 W

C112
100 pF
0603
50V

R27
10.0K

0603 1/10 W

U7

X3C09F1-03S

IN
P

U
T

1
IS

O
LA

TE
D

2

Q
U

A
D

3
IN

 P
H

A
S

E
4

EP
P

R26
768

0603
1/10 W

C110 0
0603 1/8 W

C95
100 pF

0603
50V

L3

150 nH
IND0603CS

J21

Feed

C75 100 pF
0603 50V

R42 100
0603 1/10 W

R19 100
0603

1/10 W

U4
PE42422

QFN12-P_043
SPDT SWITCH

G
N

D
1

1

R
F2

2

G
N

D
2

3

GND3
4RFC
5GND4
6

G
N

D
5

7
R

F1
8

G
N

D
6

9

V1
10

LS
11

VDD
12

E
P

P

R44 475
0603 1/8 W

C638
DNI

0603
50V

L12

150 nH
IND0603CS

C90
100 pF
0603
50V

U8

SN74AHC1G08DCK

A
1

B
2

GND
3

OUT
4

Vcc
5

C96
100 pF
0603
50V

C116
0.01 uF
0603
50V

D4
BB639

C98
100 pF
0603
50V

C77
100 pF
0603
50V

R41
100
0603
1/10 W

L8

150 nH
IND0603CS

C94
100 pF
0603

50V

C78 100 pF
0603 50V

C587
0.1 uF

0603
50V

L6
150 nH
IND0603CS

U9

SN74AHC1G14DCK

NC
1

IN
2

GND
3

OUT
4

Vcc
5



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

ELEMENT 2

L=950mils

L=980mils

L=150mils

L=950mils

ANT2_POL2

ANT2_POL1

ANT2_SW

ANT2_SW

ANT2_90

ANT2_180

ANT2_270

ANT2_FINE

ANT2_RF

ANT2_90

ANT2_180

ANT2_270

ANT2_POL2

ANT2_POL1

3.3V_A

3.3V_A

3.3V_A

3.3V_A

3.3V_A

3.3V_A

3.3V_A

Title
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D12
BB639

L19
150 nH
IND0603CS

R55 100
0603

1/10 W

L20

150 nH
IND0603CS

C149
0.1 uF

0603
50V

R58 475
0603 1/8 W

C135
0.1 uF

0603
35V

U13
PE42422

QFN12-P_043
SPDT SWITCH

G
N

D
1

1

R
F2

2

G
N

D
2

3

GND3
4RFC
5GND4
6

G
N

D
5

7
R

F1
8

G
N

D
6

9

V1
10

LS
11

VDD
12

E
P

P

U15

X3C09F1-03S

IN
P

U
T

1
IS

O
LA

TE
D

2

Q
U

A
D

3
IN

 P
H

A
S

E
4

EP
P

C156
100 pF
0603
50V

R47 100
0603

1/10 W

C138
100 pF
0603
50V

L128
DNI
IND0603CS

U14

XC0900A-03

INPUT
1

ISOLATED
2

QUAD
3

IN PHASE
4

E
P

P

L16

150 nH
IND0603CS

J24
SMA VsmSMA

Cal Port

1

3

5

2

4

R70 10.0K

0603
1/10 W

C137
100 pF
0603
50V

L18
150 nH
IND0603CS

C640
2.0 pF

0603
200V

R57
10.0K

0603
1/10 W

C154
100 pF
0603
50V

C147
100 pF

0603
50V

C128 100 pF
0603 50V

U12
PE42440

SP4T SWITCH
QFN16-P_118

GND1
1

R
F3

8

G
N

D
2

5
G

N
D

3
7

R
F1

13

GND6
12

GND5
10

R
F4

6

RFC
11

V1
4

G
N

D
14

VDD
2

GND4
9

V2
3

R
F2

15

N
C

16

EP
P

C515 100 pF
0603 50V

R59 475
0603 1/8 W

R67 100
0603 1/10 W

R49 100
0603

1/10 W

L25

150 nH
IND0603CS

R68 475
0603 1/8 W

R62 475
0603 1/8 W

D13
BB639

J23
SMA VsmSMA

Test Point

1

3

5

2

4

R69 475
0603 1/8 W

C160
100 pF
0603
50V

C126 0
0603 1/8 W

C130
100 pF
0603
50V

C581
0.1 uF

0603
50V

C139
100 pF
0603
50V

C145
100 pF
0603
50V

C639
DNI

0603
50V

C133
100 pF
0603
50V

U11
XC0900A-03

INPUT
1

ISOLATED
2

QUAD
3

IN PHASE
4

E
P

P

U18
PE42422

QFN12-P_043
SPDT SWITCH

G
N

D
1

1

R
F2

2

G
N

D
2

3

GND3
4RFC
5GND4
6

G
N

D
5

7
R

F1
8

G
N

D
6

9

V1
10

LS
11

VDD
12

E
P

P

C155
100 pF
0603
50V

R64

100
0603

1/10 W

L15

1.0 nH
0603

C158
0.01 uF
0603
50V

L14

1.0 nH
0603

C127

1000 pF
0603
100V

C152
100 pF
0603
50V

C124
100 pF
0603
50V

C159
100 pF
0603
50V

MT10

Board Mounting Hole

4-40

G
N

D

D15

BAR88-02V

C641
DNI

0603
50V

C134
1000 pF
0603
100V

C142
100 pF

0603
50V

L24

150 nH
IND0603CS

J26

Feed

R65
100
0603
1/10 W

C140
100 pF
0603
50V

L134

1.8 nH
IND0603CS

R61
100
0603
1/10 W

D14
BB639

C163
0.01 uF
0603
50V

C161
100 pF
0603
50V

L133

1.8 nH
IND0603CS

J25

Feed

D18

BAR88-02V

C157 0
0603 1/8 W

D19

BAR88-02V

R52
10.0K

0603 1/10 W

C148
100 pF

0603
50V

C123
100 pF
0603
50V

U16

SN74AHC1G08DCK

A
1

B
2

GND
3

OUT
4

Vcc
5

U17

SN74AHC1G14DCK

NC
1

IN
2

GND
3

OUT
4

Vcc
5

R63 475
0603 1/8 W

D20

BAR88-02V

L21

150 nH
IND0603CS

C143
100 pF
0603
50V

C153
100 pF
0603
50V

R53 10.0K

0603
1/10 W

C499
2.0 pF

0603
200V

L17

150 nH
IND0603CS

D16

BAR88-02V

C122 100 pF
0603 50V

C125 100 pF
0603 50V

C162
100 pF
0603
50V

C164

1000 pF
0603
100V

C146
100 pF
0603
50V

L22

150 nH
IND0603CS

L23

150 nH
IND0603CS

C580 100 pF
0603 50V

C144
100 pF
0603
50V

R66 100
0603 1/10 W

R50
768

0603
1/10 W

C141
100 pF
0603

50V

C136
100 pF

0603
50V

L26

1.0 nH
0603

D17

BAR88-02V

R51
DNI

0603
1/8 W

C498
2.0 pF

0603
200V

R60

100
0603

1/10 W

R48

53.6
0603
1/10 W

C642
DNI

0603
50V

D11
BB639
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ELEMENT 3

L=950mils

L=980mils

L=150mils

L=950mils

ANT3_POL2

ANT3_POL1

ANT3_SW

ANT3_SW

ANT3_90

ANT3_180

ANT3_270

ANT3_FINE

ANT3_RF

ANT3_90

ANT3_180

ANT3_270

ANT3_POL2

ANT3_POL1

3.3V_A
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3.3V_A

3.3V_A
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C

7 15Tuesday, July 21, 2015

D26

BAR88-02V

L35

150 nH
IND0603CS

C207
100 pF
0603
50V

C174

1000 pF
0603
100V

R94 10.0K

0603
1/10 W

C516 100 pF
0603 50V

C646
DNI

0603
50V

R93 475
0603 1/8 W

C189
100 pF

0603
50V

C204 0
0603 1/8 W

L36

150 nH
IND0603CS

C206
100 pF
0603
50V

L34

150 nH
IND0603CSC186

100 pF
0603
50V

C193
100 pF
0603
50V

C211

1000 pF
0603
100V

C190
100 pF
0603
50V

R76
10.0K

0603 1/10 W

D24
BB639

C180
100 pF
0603
50V

R87 475
0603 1/8 W

U23

X3C09F1-03S

IN
P

U
T

1
IS

O
LA

TE
D

2

Q
U

A
D

3
IN

 P
H

A
S

E
4

EP
P

D27

BAR88-02V

L39

1.0 nH
0603

C170
100 pF
0603
50V

R88

100
0603

1/10 W

C194
100 pF

0603
50V

C501
2.0 pF

0603
200V

R72

53.6
0603
1/10 W

C565
0.1 uF

0603
50V

C191
100 pF
0603
50V

U19
PE42422

QFN12-P_043
SPDT SWITCH

G
N

D
1

1

R
F2

2

G
N

D
2

3

GND3
4RFC
5GND4
6

G
N

D
5

7
R

F1
8

G
N

D
6

9

V1
10

LS
11

VDD
12

E
P

P

D23
BB639

C564 100 pF
0603 50V

L38

150 nH
IND0603CS

C208
100 pF
0603
50V

C185
100 pF
0603
50V

C209
100 pF
0603
50V

C192
100 pF
0603
50V

J27
SMA VsmSMA

Test Point

1

3

5

2

4

R82 475
0603 1/8 W

J28
SMA VsmSMA

Cal Port

1

3

5

2

4

D22
BB639

R81
10.0K

0603
1/10 W

C196
0.1 uF

0603
50V

L30

150 nH
IND0603CS

C168 100 pF
0603 50V

C181
1000 pF
0603
100V

D30

BAR88-02V

L33

150 nH
IND0603CS

C203
100 pF
0603
50V

C175 100 pF
0603 50V

C210
0.01 uF
0603
50V

C643
DNI

0603
50V

C202
100 pF
0603
50V

C645
DNI

0603
50V

L124
DNI
IND0603CS

C200
100 pF
0603
50V

R90 100
0603 1/10 W

L29

150 nH
IND0603CS

D29

BAR88-02V

R86 475
0603 1/8 W

R78 100
0603

1/10 W

C183
100 pF

0603
50V

L136

1.8 nH
IND0603CS

C188
100 pF
0603

50V

U21
PE42440

SP4T SWITCH
QFN16-P_118

GND1
1

R
F3

8

G
N

D
2

5
G

N
D

3
7

R
F1

13

GND6
12

GND5
10

R
F4

6

RFC
11

V1
4

G
N

D
14

VDD
2

GND4
9

V2
3

R
F2

15

N
C

16

EP
P

D25

BAR88-02V

R89
100
0603
1/10 W

C205
0.01 uF
0603
50V

C171
100 pF
0603
50V

R92 475
0603 1/8 W

C177
100 pF
0603
50V

R75
768

0603
1/10 W

L32
150 nH
IND0603CS

R71 100
0603

1/10 W

R83 475
0603 1/8 W

C172 100 pF
0603 50V

L135

1.8 nH
IND0603CS

L31
150 nH
IND0603CS

J29

Feed

D21
BB639

D28

BAR88-02V

U25

SN74AHC1G14DCK

NC
1

IN
2

GND
3

OUT
4

Vcc
5

R74
DNI

0603
1/8 W

C500
2.0 pF

0603
200V

R84

100
0603

1/10 W

C201
100 pF
0603
50V

L27

1.0 nH
0603

R91 100
0603 1/10 W

C182
0.1 uF

0603
50V

C187
100 pF
0603
50V

L28

1.0 nH
0603

U26
PE42422

QFN12-P_043
SPDT SWITCH

G
N

D
1

1

R
F2

2

G
N

D
2

3

GND3
4RFC
5GND4
6

G
N

D
5

7
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8

G
N

D
6

9

V1
10

LS
11

VDD
12

E
P

P

J30

Feed

MT11

Board Mounting Hole

4-40

G
N

D

C199
100 pF
0603
50V

U20
XC0900A-03

INPUT
1

ISOLATED
2

QUAD
3

IN PHASE
4

E
P

P

R85
100
0603
1/10 W

C173 0
0603 1/8 W

R73 100
0603

1/10 W
R77 10.0K

0603
1/10 W

C184
100 pF
0603
50V

C644
2.0 pF

0603
200V

C195
100 pF

0603
50V

U22

XC0900A-03

INPUT
1

ISOLATED
2

QUAD
3

IN PHASE
4

E
P

P

U24

SN74AHC1G08DCK

A
1

B
2

GND
3

OUT
4

Vcc
5

L37

150 nH
IND0603CS
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ELEMENT 4

L=950mils

L=980mils

L=150mils

L=950mils

ANT4_POL2

ANT4_POL1

ANT4_SW

ANT4_SW

ANT4_90

ANT4_180

ANT4_270

ANT4_FINE

ANT4_RF

ANT4_90

ANT4_180

ANT4_270

ANT4_POL2

ANT4_POL1

3.3V_A

3.3V_A

3.3V_A

3.3V_A

3.3V_A

3.3V_A
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Title
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R99
768

0603
1/10 W

R113
100
0603
1/10 W

R103 100
0603

1/10 W

C229
0.1 uF

0603
50V

L123
DNI
IND0603CS

L44
150 nH
IND0603CS

J33

Feed

D37

BAR88-02V

R107 475
0603 1/8 W

C236
100 pF

0603
50V

R114 100
0603 1/10 W

C546
0.1 uF

0603
50V

R117 475
0603 1/8 W

C240
100 pF
0603
50V

C256
100 pF
0603
50V

C650
DNI

0603
50V

L43

150 nH
IND0603CS

D34
BB639

C258

1000 pF
0603
100V

C248
100 pF
0603
50V

C231
100 pF
0603
50V

L42

150 nH
IND0603CS

C233
100 pF
0603
50V

C243
0.1 uF

0603
50V

L46

150 nH
IND0603CS

R108

100
0603

1/10 W

C242
100 pF

0603
50V

D38

BAR88-02V

C251 0
0603 1/8 W

C218
100 pF
0603
50V

C648
2.0 pF

0603
200V

L40

1.0 nH
0603

C239
100 pF
0603
50V

C227
100 pF
0603
50V

C221

1000 pF
0603
100V

C238
100 pF
0603
50V

L50

150 nH
IND0603CS

C215 100 pF
0603 50V

C517 100 pF
0603 50V

D36

BAR88-02V

U34
PE42422

QFN12-P_043
SPDT SWITCH

G
N

D
1

1

R
F2

2

G
N

D
2

3

GND3
4RFC
5GND4
6

G
N

D
5

7
R

F1
8

G
N

D
6

9

V1
10

LS
11

VDD
12

E
P

P

C220 0
0603 1/8 W

C230
100 pF

0603
50V L47

150 nH
IND0603CSC232

100 pF
0603
50V

C257
0.01 uF
0603
50V

D40

BAR88-02V

C222 100 pF
0603 50V

U31

X3C09F1-03S

IN
P

U
T

1
IS

O
LA

TE
D

2

Q
U

A
D

3
IN

 P
H

A
S

E
4

EP
P

R111 475
0603 1/8 W

C502
2.0 pF

0603
200V

C235
100 pF
0603

50V

U32

SN74AHC1G08DCK

A
1

B
2

GND
3

OUT
4

Vcc
5

L51

150 nH
IND0603CS

R110 475
0603 1/8 W

R109
100
0603
1/10 W

C219 100 pF
0603 50V

R106 475
0603 1/8 W

L52

1.0 nH
0603

C649
DNI

0603
50V

J34

Feed

J31
SMA VsmSMA

Test Point

1

3

5

2

4

R105
10.0K

0603
1/10 WL45

150 nH
IND0603CS

R101 10.0K

0603
1/10 W

L48

150 nH
IND0603CS

R100
10.0K

0603 1/10 W

L138

1.8 nH
IND0603CS

C252
0.01 uF
0603
50V

C250
100 pF
0603
50V

MT12

Board Mounting Hole

4-40

G
N

D

C249
100 pF
0603
50V

D35

BAR88-02V

R118 10.0K

0603
1/10 W

C241
100 pF

0603
50V U33

SN74AHC1G14DCK

NC
1

IN
2

GND
3

OUT
4

Vcc
5

U27
PE42422

QFN12-P_043
SPDT SWITCH

G
N

D
1

1

R
F2

2

G
N

D
2

3

GND3
4RFC
5GND4
6

G
N

D
5

7
R

F1
8

G
N

D
6

9

V1
10

LS
11

VDD
12

E
P

P

U28
PE42440

SP4T SWITCH
QFN16-P_118

GND1
1

R
F3

8

G
N

D
2

5
G

N
D

3
7

R
F1

13

GND6
12

GND5
10

R
F4

6

RFC
11

V1
4

G
N

D
14

VDD
2

GND4
9

V2
3

R
F2

15

N
C

16

EP
P

R98
DNI

0603
1/8 W

C503
2.0 pF

0603
200V

C253
100 pF
0603
50V

C224
100 pF
0603
50V

L49

150 nH
IND0603CS

C647
DNI

0603
50V

C217
100 pF
0603
50V

C254
100 pF
0603
50V

C246
100 pF
0603
50V

R96

53.6
0603
1/10 W

D39

BAR88-02V

J32
SMA VsmSMA

Cal Port

1

3

5

2

4

C545 100 pF
0603 50V

D31
BB639

R112

100
0603

1/10 W

U30

XC0900A-03

INPUT
1

ISOLATED
2

QUAD
3

IN PHASE
4

E
P

P

C247
100 pF
0603
50V

C228
1000 pF
0603
100V

C255
100 pF
0603
50V

D32
BB639

C234
100 pF
0603
50V

D33
BB639

L137

1.8 nH
IND0603CS

R115 100
0603 1/10 W

R97 100
0603

1/10 W

L41

1.0 nH
0603

R95 100
0603

1/10 W

U29
XC0900A-03

INPUT
1

ISOLATED
2

QUAD
3

IN PHASE
4

E
P

P

C237
100 pF
0603
50V

R116 475
0603 1/8 W



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

ELEMENT 5

L=950mils

L=980mils

L=150mils

L=950mils

ANT5_POL2

ANT5_POL1

ANT5_SW

ANT5_SW

ANT5_90

ANT5_180

ANT5_270

ANT5_FINE

ANT5_RF

ANT5_90

ANT5_180

ANT5_270

ANT5_POL2

ANT5_POL1

3.3V_A

3.3V_A

3.3V_A

3.3V_A

3.3V_A

3.3V_A

3.3V_A

Title

Size Document Number Rev

Date: Sheet of

11001-126 03

9 Element Feeder Board

C

9 15Tuesday, July 21, 2015

Title

Size Document Number Rev

Date: Sheet of

11001-126 03

9 Element Feeder Board

C

9 15Tuesday, July 21, 2015

Title

Size Document Number Rev

Date: Sheet of

11001-126 03

9 Element Feeder Board

C

9 15Tuesday, July 21, 2015

U39

X3C09F1-03S

IN
P

U
T

1
IS

O
LA

TE
D

2

Q
U

A
D

3
IN

 P
H

A
S

E
4

EP
P

R139 475
0603 1/8 W

C288
100 pF
0603
50V

C283
100 pF
0603

50V

U40

SN74AHC1G08DCK

A
1

B
2

GND
3

OUT
4

Vcc
5

R137
100
0603
1/10 W

L55

150 nH
IND0603CS

C306

1000 pF
0603
100V

R133 475
0603 1/8 W

L65

1.0 nH
0603

C296
100 pF
0603
50V

C654
DNI

0603
50V

R131
10.0K

0603
1/10 WL58

150 nH
IND0603CS

L59

150 nH
IND0603CS

C293
0.1 uF

0603
50V

R127 10.0K

0603
1/10 W

R126
10.0K

0603 1/10 W

R136

100
0603

1/10 W

C300
0.01 uF
0603
50V

C298
100 pF
0603
50V

C265
100 pF
0603
50V

C651
DNI

0603
50V

C297
100 pF
0603
50V

R147 10.0K

0603
1/10 W

U41

SN74AHC1G14DCK

NC
1

IN
2

GND
3

OUT
4

Vcc
5

U35
PE42440

SP4T SWITCH
QFN16-P_118

GND1
1

R
F3

8

G
N

D
2

5
G

N
D

3
7

R
F1

13

GND6
12

GND5
10

R
F4

6

RFC
11

V1
4

G
N

D
14

VDD
2

GND4
9

V2
3

R
F2

15

N
C

16

EP
P

C286
100 pF
0603
50V

R124
DNI

0603
1/8 W

C301
100 pF
0603
50V

D46

BAR88-02V

C268

1000 pF
0603
100V

L62

150 nH
IND0603CS

L140

1.8 nH
IND0603CS

C280
100 pF
0603
50V

C294
100 pF
0603
50V

D50

BAR88-02V

C269 100 pF
0603 50V

R122

53.6
0603
1/10 W

D49

BAR88-02V

D41
BB639

R140

100
0603

1/10 W

U38

XC0900A-03

INPUT
1

ISOLATED
2

QUAD
3

IN PHASE
4

E
P

P

L64

150 nH
IND0603CSC295

100 pF
0603
50V

C541 100 pF
0603 50V

C266 100 pF
0603 50V

C303
100 pF
0603
50V

D42
BB639

C504
2.0 pF

0603
200VD43

BB639

J38

Feed

J35
SMA VsmSMA

Test Point

1

3

5

2

4

R144 100
0603 1/10 W

L61

150 nH
IND0603CS

U37
XC0900A-03

INPUT
1

ISOLATED
2

QUAD
3

IN PHASE
4

E
P

P

C653
DNI

0603
50V

C285
100 pF
0603
50V

R145 475
0603 1/8 W

R125
768

0603
1/10 W

R141
100
0603
1/10 W

L57
150 nH
IND0603CS

D45

BAR88-02V

C289
100 pF

0603
50V

L139

1.8 nH
IND0603CS

J37

Feed

D47

BAR88-02V

U36
PE42422

QFN12-P_043
SPDT SWITCH

G
N

D
1

1

R
F2

2

G
N

D
2

3

GND3
4RFC
5GND4
6

G
N

D
5

7
R

F1
8

G
N

D
6

9

V1
10

LS
11

VDD
12

E
P

P

L122
DNI
IND0603CS

C284
100 pF

0603
50V

C271
100 pF
0603
50V

R142 100
0603 1/10 W

R146 475
0603 1/8 W

C304
100 pF
0603
50V

D44
BB639

C264
100 pF
0603
50V

C302
100 pF
0603
50V

R138 475
0603 1/8 W

C652
2.0 pF

0603
200V

J36
SMA VsmSMA

Cal Port

1

3

5

2

4

C279
100 pF
0603
50V

L54

150 nH
IND0603CS

C281
100 pF
0603
50V

MT13

Board Mounting Hole

4-40

G
N

D

C290
100 pF

0603
50V

C274
1000 pF
0603
100V

C299 0
0603 1/8 W

D48

BAR88-02V

C282
100 pF
0603
50V

L56

1.0 nH
0603

L53

1.0 nH
0603

C287
100 pF
0603
50V

C273
100 pF
0603
50V

C542
0.1 uF

0603
50V

R123 100
0603

1/10 W

L63

150 nH
IND0603CS

C262 100 pF
0603 50V

R121 100
0603

1/10 W

C267 0
0603 1/8 W

U42
PE42422

QFN12-P_043
SPDT SWITCH

G
N

D
1

1

R
F2

2

G
N

D
2

3

GND3
4RFC
5GND4
6

G
N

D
5

7
R

F1
8

G
N

D
6

9

V1
10

LS
11

VDD
12

E
P

P

C276
100 pF

0603
50V

R129 100
0603

1/10 W

C275
0.1 uF

0603
50V

C505
2.0 pF

0603
200V

C518 100 pF
0603 50V

L60

150 nH
IND0603CS

C305
0.01 uF
0603
50V

R134 475
0603 1/8 W



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

ELEMENT 6

+3.3V_GND Plane 
Reference Pin Caps

L=950mils

L=980mils

L=150mils

L=950mils

ANT6_POL2

ANT6_POL1

ANT6_SW

ANT6_SW

ANT6_90

ANT6_180

ANT6_270

ANT6_FINE

ANT6_RF

ANT6_90

ANT6_180

ANT6_270

ANT6_POL2

ANT6_POL1

3.3V_A

3.3V_A

3.3V_A

3.3V_A

3.3V_A

3.3V_A

3.3V_A

Title

Size Document Number Rev

Date: Sheet of

11001-126 03

9 Element Feeder Board

C

10 15Tuesday, July 21, 2015

Title

Size Document Number Rev

Date: Sheet of

11001-126 03

9 Element Feeder Board

C

10 15Tuesday, July 21, 2015

Title

Size Document Number Rev

Date: Sheet of

11001-126 03

9 Element Feeder Board

C

10 15Tuesday, July 21, 2015

R151
DNI

0603
1/8 W

C349
100 pF
0603
50V

D56

BAR88-02V

C320
100 pF
0603
50V

L75

150 nH
IND0603CS

C328
100 pF
0603
50V

C342
100 pF
0603
50V

C658
DNI

0603
50V

D60

BAR88-02V

R149

53.6
0603
1/10 W

D59

BAR88-02V

C655
DNI

0603
50V

D51
BB639

R165

100
0603

1/10 W

U46

XC0900A-03

INPUT
1

ISOLATED
2

QUAD
3

IN PHASE
4

E
P

P

L77

150 nH
IND0603CSC343

100 pF
0603
50V

C351
100 pF
0603
50V

D52
BB639

C330
100 pF
0603
50V

D53
BB639

J39
SMA VsmSMA

Test Point

1

3

5

2

4

J42

Feed

R150 100
0603

1/10 W

R168 100
0603 1/10 W

U45
XC0900A-03

INPUT
1

ISOLATED
2

QUAD
3

IN PHASE
4

E
P

P

R148 100
0603

1/10 W

C333
100 pF
0603
50V

L142

1.8 nH
IND0603CS

R169 475
0603 1/8 W

L74

150 nH
IND0603CS

R166
100
0603
1/10 W

R152
768

0603
1/10 W

L70
150 nH
IND0603CS

C339
100 pF

0603
50V

J41

Feed

D57

BAR88-02V

U44
PE42422

QFN12-P_043
SPDT SWITCH

G
N

D
1

1

R
F2

2

G
N

D
2

3

GND3
4RFC
5GND4
6

G
N

D
5

7
R

F1
8

G
N

D
6

9

V1
10

LS
11

VDD
12

E
P

P

C332
100 pF

0603
50V

R167 100
0603 1/10 W

C336
100 pF
0603
50V

R170 475
0603 1/8 W

C352
100 pF
0603
50V

D54
BB639

L69

150 nH
IND0603CS

C350
100 pF
0603
50V

C344
100 pF
0603
50V

C506
2.0 pF

0603
200V

J40
SMA VsmSMA

Cal Port

1

3

5

2

4

C327
100 pF
0603
50V

L68

150 nH
IND0603CS

C329
100 pF
0603
50V

L67

1.0 nH
0603

C657
DNI

0603
50V

C322
1000 pF
0603
100V

C340
100 pF

0603
50V

D58

BAR88-02V

C537 100 pF
0603 50V

C347 0
0603 1/8 W

L66

1.0 nH
0603

L141

1.8 nH
IND0603CS

C335
100 pF
0603
50V

C317

1000 pF
0603
100V

C321
100 pF
0603
50V

C334
100 pF
0603
50V

L76

150 nH
IND0603CS

C311 100 pF
0603 50V

C656
2.0 pF

0603
200V

C316 0
0603 1/8 W

U50
PE42422

QFN12-P_043
SPDT SWITCH

G
N

D
1

1

R
F2

2

G
N

D
2

3

GND3
4RFC
5GND4
6

G
N

D
5

7
R

F1
8

G
N

D
6

9

V1
10

LS
11

VDD
12

E
P

P

C519 100 pF
0603 50V

C325
100 pF

0603
50V

R156 100
0603

1/10 W

C323
0.1 uF

0603
50VL73

150 nH
IND0603CS

C538
0.1 uF

0603
50V

C353
0.01 uF
0603
50V

C313
100 pF
0603
50V

C318 100 pF
0603 50V

R160 475
0603 1/8 W

U47

X3C09F1-03S

IN
P

U
T

1
IS

O
LA

TE
D

2

Q
U

A
D

3
IN

 P
H

A
S

E
4

EP
P

L121
DNI
IND0603CS

R164 475
0603 1/8 W

C331
100 pF
0603

50V

U48

SN74AHC1G08DCK

A
1

B
2

GND
3

OUT
4

Vcc
5

R162
100
0603
1/10 W

R163 475
0603 1/8 W

C354

1000 pF
0603
100V

R159 475
0603 1/8 W

C315 100 pF
0603 50V

L78

1.0 nH
0603

R158
10.0K

0603
1/10 W

MT14

Board Mounting Hole

4-40

G
N

D

L71
150 nH
IND0603CS

R154 10.0K

0603
1/10 W

L72

150 nH
IND0603CS

C341
0.1 uF

0603
50V

R153
10.0K

0603 1/10 W

R161

100
0603

1/10 W

C348
0.01 uF
0603
50V

C346
100 pF
0603
50V

C314
100 pF
0603
50V

C345
100 pF
0603
50V

C507
2.0 pF

0603
200V

R171 10.0K

0603
1/10 W

D55

BAR88-02V

U49

SN74AHC1G14DCK

NC
1

IN
2

GND
3

OUT
4

Vcc
5

U43
PE42440

SP4T SWITCH
QFN16-P_118

GND1
1

R
F3

8

G
N

D
2

5
G

N
D

3
7

R
F1

13

GND6
12

GND5
10

R
F4

6

RFC
11

V1
4

G
N

D
14

VDD
2

GND4
9

V2
3

R
F2

15

N
C

16

EP
P
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2
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D D
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A A

ELEMENT 7

L=950mils

L=980mils

L=150mils

L=950mils

ANT7_POL2

ANT7_POL1

ANT7_SW

ANT7_SW

ANT7_90

ANT7_180

ANT7_270

ANT7_FINE

ANT7_RF

ANT7_90

ANT7_180

ANT7_270

ANT7_POL2

ANT7_POL1

3.3V_A

3.3V_A

3.3V_A

3.3V_A

3.3V_A

3.3V_A

3.3V_A

Title

Size Document Number Rev

Date: Sheet of

11001-126 03

9 Element Feeder Board

C

11 15Tuesday, July 21, 2015

Title

Size Document Number Rev

Date: Sheet of

11001-126 03

9 Element Feeder Board

C

11 15Tuesday, July 21, 2015

Title

Size Document Number Rev

Date: Sheet of

11001-126 03

9 Element Feeder Board

C

11 15Tuesday, July 21, 2015

C393
100 pF
0603
50V

C395
0.01 uF
0603
50V

C508
2.0 pF

0603
200V

C361
100 pF
0603
50V

C392
100 pF
0603
50V

D65

BAR88-02V

R195 10.0K

0603
1/10 W

U51
PE42440

SP4T SWITCH
QFN16-P_118

GND1
1

R
F3

8

G
N

D
2

5
G

N
D

3
7

R
F1

13

GND6
12

GND5
10

R
F4

6

RFC
11

V1
4

G
N

D
14

VDD
2

GND4
9

V2
3

R
F2

15

N
C

16

EP
P

U57

SN74AHC1G14DCK

NC
1

IN
2

GND
3

OUT
4

Vcc
5

C662
DNI

0603
50V

R175
DNI

0603
1/8 W

C367
100 pF
0603
50V

C396
100 pF
0603
50V

D66

BAR88-02V

L88

150 nH
IND0603CS

C360
100 pF
0603
50V

C389
100 pF
0603
50V

C659
DNI

0603
50V

D70

BAR88-02V

R173

53.6
0603
1/10 W

L85

150 nH
IND0603CS

R189

100
0603

1/10 W

D61
BB639

U54

XC0900A-03

INPUT
1

ISOLATED
2

QUAD
3

IN PHASE
4

E
P

P

C390
100 pF
0603
50V

L90

150 nH
IND0603CS

C398
100 pF
0603
50V

D62
BB639

C377
100 pF
0603
50V

D63
BB639

J46

Feed

J43
SMA VsmSMA

Test Point

1

3

5

2

4

R192 100
0603 1/10 W

D69

BAR88-02V

R174 100
0603

1/10 W

R172 100
0603

1/10 W

U53
XC0900A-03

INPUT
1

ISOLATED
2

QUAD
3

IN PHASE
4

E
P

P

C380
100 pF
0603
50V

R193 475
0603 1/8 W

R176
768

0603
1/10 W

R190
100
0603
1/10 W

L83
150 nH
IND0603CS

C375
100 pF
0603
50V

J45

Feed

D67

BAR88-02V

C386
100 pF

0603
50V

U52
PE42422

QFN12-P_043
SPDT SWITCH

G
N

D
1

1

R
F2

2

G
N

D
2

3

GND3
4RFC
5GND4
6

G
N

D
5

7
R

F1
8

G
N

D
6

9

V1
10

LS
11

VDD
12

E
P

P

C379
100 pF

0603
50V

C534
0.1 uF

0603
50VR191 100

0603 1/10 W

R194 475
0603 1/8 W

C383
100 pF
0603
50V

C399
100 pF
0603
50V

C661
DNI

0603
50V

D64
BB639

L82

150 nH
IND0603CS

C397
100 pF
0603
50V

C391
100 pF
0603
50V

J44
SMA VsmSMA

Cal Port

1

3

5

2

4

C374
100 pF
0603
50V

L81

150 nH
IND0603CS

L144

1.8 nH
IND0603CS

C376
100 pF
0603
50V

L143

1.8 nH
IND0603CS

C387
100 pF

0603
50V

C369
1000 pF
0603
100V

C394 0
0603 1/8 W

D68

BAR88-02V

C509
2.0 pF

0603
200V

C660
2.0 pF

0603
200V

L79

1.0 nH
0603

C382
100 pF
0603
50V

C368
100 pF
0603
50V

C533 100 pF
0603 50V

C364

1000 pF
0603
100V

C381
100 pF
0603
50V

L89

150 nH
IND0603CS

L80

1.0 nH
0603

C358 100 pF
0603 50V

U58
PE42422
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R
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8
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9

V1
10

LS
11

VDD
12

E
P

P

C363 0
0603 1/8 W

C520 100 pF
0603 50V

C372
100 pF

0603
50V

R180 100
0603

1/10 W

C370
0.1 uF

0603
50V

C400
0.01 uF
0603
50V

L86

150 nH
IND0603CS

C365 100 pF
0603 50V

R184 475
0603 1/8 W

U55

X3C09F1-03S

IN
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T
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O
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D

2

Q
U
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D
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H
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4
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P

R188 475
0603 1/8 W

C378
100 pF
0603

50V

U56

SN74AHC1G08DCK

A
1

B
2

GND
3

OUT
4

Vcc
5

L120
DNI
IND0603CS

R187 475
0603 1/8 W

R186
100
0603
1/10 W

C401

1000 pF
0603
100V

R183 475
0603 1/8 W

C362 100 pF
0603 50V

L91

1.0 nH
0603

R182
10.0K

0603
1/10 W

MT15

Board Mounting Hole

4-40

G
N

D

L84
150 nH
IND0603CS

C388
0.1 uF

0603
50V

R178 10.0K

0603
1/10 W

R185

100
0603

1/10 W

L87

150 nH
IND0603CS

R177
10.0K

0603 1/10 W
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C C
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A A

ELEMENT 8

L=950mils

L=980mils

L=150mils

L=950mils

ANT8_POL2

ANT8_POL1

ANT8_SW

ANT8_SW

ANT8_90

ANT8_180

ANT8_270

ANT8_FINE

ANT8_RF

ANT8_90

ANT8_180

ANT8_270

ANT8_POL2

ANT8_POL1

3.3V_A

3.3V_A

3.3V_A

3.3V_A

3.3V_A

3.3V_A

3.3V_A

Title
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C
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C427
100 pF
0603
50V

R217 475
0603 1/8 W

R200
768

0603
1/10 W

R214
100
0603
1/10 W

C417
0.1 uF

0603
50V

L96
150 nH
IND0603CS

C433
100 pF

0603
50V

L119
DNI
IND0603CS

J49

Feed

D77

BAR88-02V

U59
PE42422

QFN12-P_043
SPDT SWITCH

G
N

D
1

1

R
F2

2

G
N
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2

3

GND3
4RFC
5GND4
6

G
N

D
5

7
R

F1
8

G
N

D
6

9

V1
10

LS
11

VDD
12

E
P

P

C426
100 pF

0603
50V

R215 100
0603 1/10 W

C430
100 pF
0603
50V

R218 475
0603 1/8 W

C446
100 pF
0603
50V

D74
BB639

L95

150 nH
IND0603CS

C444
100 pF
0603
50V

C448

1000 pF
0603
100V

C438
100 pF
0603
50V

C421
100 pF
0603
50V

L94

150 nH
IND0603CS

C423
100 pF
0603
50V

D79

BAR88-02V

L98

150 nH
IND0603CS

C530
0.1 uF

0603
50V

C434
100 pF

0603
50V

C416
1000 pF
0603
100V

C441 0
0603 1/8 W

D78

BAR88-02V

L92

1.0 nH
0603

C429
100 pF
0603
50V

C415
100 pF
0603
50V

C411

1000 pF
0603
100V

C428
100 pF
0603
50V

L102

150 nH
IND0603CS

C405 100 pF
0603 50V

D76

BAR88-02V

C410 0
0603 1/8 W

U66
PE42422

QFN12-P_043
SPDT SWITCH
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9

V1
10

LS
11

VDD
12

E
P

P

C511
2.0 pF

0603
200V

C521 100 pF
0603 50V

C418
100 pF

0603
50V

R204 100
0603

1/10 W

C422
100 pF
0603
50V

C447
0.01 uF
0603
50V

C664
2.0 pF

0603
200V

C412 100 pF
0603 50V

R208 475
0603 1/8 W

L99

150 nH
IND0603CS

U63

X3C09F1-03S

IN
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T

1
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O
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D

2

Q
U
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D

3
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H
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P

R212 475
0603 1/8 W

C425
100 pF
0603

50V

U64

SN74AHC1G08DCK

A
1

B
2

GND
3

OUT
4

Vcc
5

R210
100
0603
1/10 W

C665
DNI

0603
50V

R211 475
0603 1/8 W

R207 475
0603 1/8 W

C409 100 pF
0603 50V

L104

1.0 nH
0603

J47
SMA VsmSMA

Test Point

1

3

5

2

4

L146

1.8 nH
IND0603CS

R206
10.0K

0603
1/10 W

L145

1.8 nH
IND0603CS

MT16

Board Mounting Hole

4-40

G
N

D

L97
150 nH
IND0603CS

C435
0.1 uF

0603
50V

L100

150 nH
IND0603CS

R201
10.0K

0603 1/10 W

R209

100
0603

1/10 W

C440
100 pF
0603
50V

C442
0.01 uF
0603
50V

C510
2.0 pF

0603
200V

C408
100 pF
0603
50V

C439
100 pF
0603
50V

D75

BAR88-02V

R219 10.0K

0603
1/10 W

U65

SN74AHC1G14DCK

NC
1

IN
2

GND
3
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4

Vcc
5
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SP4T SWITCH
QFN16-P_118
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9

V2
3

R
F2
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P
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DNI
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1/8 W

C443
100 pF
0603
50V

C414
100 pF
0603
50V

L101

150 nH
IND0603CS

C407
100 pF
0603
50V

C436
100 pF
0603
50V

D80

BAR88-02V

C529 100 pF
0603 50V

R197

53.6
0603
1/10 W

C663
DNI

0603
50V

J48
SMA VsmSMA

Cal Port

1
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4

D71
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R213

100
0603

1/10 W

U62

XC0900A-03

INPUT
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QUAD
3

IN PHASE
4
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L103

150 nH
IND0603CS

R202 10.0K

0603
1/10 W

C437
100 pF
0603
50V

C445
100 pF
0603
50V

C424
100 pF
0603
50V

D72
BB639

D73
BB639

J50

Feed

C666
DNI

0603
50V

R198 100
0603

1/10 W

R216 100
0603 1/10 W

U61
XC0900A-03

INPUT
1

ISOLATED
2

QUAD
3

IN PHASE
4

E
P

P

L93

1.0 nH
0603

R196 100
0603

1/10 W
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ELEMENT 9

L=950mils

L=980mils

L=150mils

L=950mils

ANT9_POL2

ANT9_POL1

ANT9_SW

ANT9_SW

ANT9_90

ANT9_180

ANT9_270

ANT9_FINE

ANT9_RF

ANT9_90

ANT9_180

ANT9_270

ANT9_POL2

ANT9_POL1

3.3V_A

3.3V_A
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C484
100 pF
0603
50V

L116

150 nH
IND0603CS

C669
DNI

0603
50V

C492
100 pF
0603
50V

D82
BB639

C471
100 pF
0603
50V

D83
BB639

J54

Feed

R222 100
0603

1/10 W

R240 100
0603 1/10 W

R220 100
0603

1/10 W

U69
XC0900A-03INPUT

1
ISOLATED

2

QUAD
3

IN PHASE
4
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P

P

C474
100 pF
0603
50V

C512
2.0 pF

0603
200V

R241 475
0603 1/8 W

D89

BAR88-02V

R224
768

0603
1/10 W

R238
100
0603
1/10 W

L109
150 nH
IND0603CS

J53

Feed

D87

BAR88-02V

C478
100 pF

0603
50V

L111

150 nH
IND0603CS

U68
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QFN12-P_043
SPDT SWITCH
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VDD
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C473
100 pF

0603
50V

R239 100
0603 1/10 W

L118
DNI
IND0603CS

R242 475
0603 1/8 W

C477
100 pF
0603
50V

C493
100 pF
0603
50V

L108

150 nH
IND0603CS

D84
BB639

C491
100 pF
0603
50V

L106

1.0 nH
0603

C485
100 pF
0603
50V

C468
100 pF
0603
50V

L107

150 nH
IND0603CS

C470
100 pF
0603
50V

C513
2.0 pF

0603
200V

C463
1000 pF
0603
100V

C479
100 pF

0603
50V

C488 0
0603 1/8 W

D88

BAR88-02V

L105

1.0 nH
0603

C476
100 pF
0603
50V

C458

1000 pF
0603
100V

C462
100 pF
0603
50V

C475
100 pF
0603
50V

L115

150 nH
IND0603CS

C452 100 pF
0603 50V

C495

1000 pF
0603
100V

C469
100 pF
0603
50V
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C457 0
0603 1/8 W

C465
100 pF

0603
50V

C668
2.0 pF

0603
200V

C522 100 pF
0603 50V

R228 100
0603

1/10 W

C670
DNI

0603
50V

L112

150 nH
IND0603CS

C494
0.01 uF
0603
50V

C459 100 pF
0603 50V

R232 475
0603 1/8 W
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1.8 nH
IND0603CS

R236 475
0603 1/8 W
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100 pF
0603

50V
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1.8 nH
IND0603CS

U72
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5

R235 475
0603 1/8 W

R234
100
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1/10 W

R231 475
0603 1/8 W

C456 100 pF
0603 50V

L117

1.0 nH
0603

J52
SMA VsmSMA
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1
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4

L110
150 nH
IND0603CS

D86

BAR88-02V

R230
10.0K

0603
1/10 W

MT17

Board Mounting Hole

4-40

G
N
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C482
0.1 uF

0603
50V

R226 10.0K

0603
1/10 W

R233

100
0603

1/10 W

L113

150 nH
IND0603CS

R225
10.0K

0603 1/10 W

C489
0.01 uF
0603
50V

C487
100 pF
0603
50V

C455
100 pF
0603
50V

C486
100 pF
0603
50V

D85

BAR88-02V

R243 10.0K

0603
1/10 W
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C454
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50V

J51
SMA VsmSMA
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4

D90

BAR88-02V

R221

53.6
0603
1/10 W

C667
DNI

0603
50V

C526
0.1 uF

0603
50V

D81
BB639

R237

100
0603

1/10 W

C525 100 pF
0603 50V

C464
0.1 uF

0603
50V
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C C
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A A

DAC1_SCLK

DAC1_SS

DAC1_MOSI

24V_ADC

/RESET

TDI

TCK
TMS

TDO

3.3V_ADC

5V_ADC

DAC2_SCLK

DAC2_SS

DAC2_MOSI

3.3V_A_ADC

24V_ADC

3.3V_ADC

5V_ADC

3.3V_A_ADC

DAC1_SCLK

DAC1_SS

DAC1_MOSI

VDDCORE

DAC2_SCLK

DAC2_SS

DAC2_MOSI

LDAC LDAC

LDAC

LDAC

DAC2_MOSI

DAC2_SS

DAC2_SCLK

ANT1_FINE

ANT7_FINE

ANT6_DAC

ANT7_DAC

ANT8_DAC

ANT9_DAC

GPO0

GPO1

ANT1_DAC

ANT2_DAC

ANT3_DAC

ANT4_DAC

/RESET

ANT1_90A

ANT1_180A

ANT1_270A

ANT1_POL1

ANT1_POL2

ANT2_90A

ANT2_180A

ANT2_270A

ANT2_POL1

ANT2_POL2

ANT3_90A

ANT3_180A

ANT3_270A

ANT3_POL1

ANT3_POL2

ANT4_90A

ANT4_180A

ANT4_270A

ANT4_POL1

ANT4_POL2

ANT5_POL1

ANT5_POL2

ANT6_90A

ANT6_180A

ANT6_270A

ANT6_POL1

ANT6_POL2

ANT7_90A

ANT7_180A

ANT7_270A

ANT7_POL1

ANT7_POL2

ANT8_90A

ANT8_180A

ANT8_270A

ANT8_POL1

ANT8_POL2

ANT9_90A

ANT9_180A

ANT9_270A

ANT9_POL1

ANT9_POL2

MISO

MOSI

SCLK

SS

TX

RX

INT_LED1

INT_LED2

ANT5_FINE

ANT5_90A

ANT5_180A

ANT5_270A

ANT5_DAC

3.3V
3.3V

3.3V

3.3V
3.3V

3.3V_A

3.3V

23V

3.3V

5V

3.3V

3.3V

5V

3.3V
3.3V
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R371
0

0603
1/8 W

J59

HEADER
HTST-110-01-TM-DV
JTAG

1 2
3 4
5 6
7 8
9 10

11 12
13 14
15 16
17 18
19 20

C608
0.1 uF
0603
50V

R364
1.00K
0603
1/8 W

C591 1 uF
0603 50V

R368
100K
0603
1/10 W

R360
10.0K

0603
1/10 W

C594 0.1 uF
0603 50V

C676
100 pF

0603
50V

C600
10 uF
1206
10V

R392 100
0603 1/10 W

C611
0.1 uF
0603
50V

C677
100 pF

0603
50V

R412 33
0603 1/10 W

C681 100 pF
0603 50V R400

1.00K
0603

1/8 W

R396 DNI
0603 1/10 W

C599
0.1 uF
0603
50V

R390 1.00K
0603 1/8 W

U84

REF2933

IN
1

OUT
2 GND

3

R361
10.0K

0603
1/10 W

R393 1.00K
0603 1/8 W

R407 33
0603 1/10 W

R410 33
0603 1/10 W

R401
100
0603
1/10 W

C612 1 uF
0603 50V

C604
0.1 uF

0603
50V

R367
100K
0603
1/10 W

R397 10.0K
0603 1/10 W

C607
0.1 uF
0603
50V

C593
0.1 uF
0603
50V

C610
10 uF

1206
10V

SAM4N - PIOA

U82B

ATSAM4N8C

PA0/TIOA0
74

PA1/TIOB0
72

PA2/SCK0
67

PA3/NPCS3
66

PA4/TCLK0
55

PA5/RXD0
53

PA6/TXD0
52

PA9/URXD0
46

PA10/UTXD0
44

PA11/NPCS0
42

PA12/MISO
41

PA13/MOSI
33

PA14/SPCK
31

PA15/UTXD2
30

PA16/URXD2
28

PA17/PCK1/AD0
12

PA18/PCK2/AD1
14

PA19/AD2
18

PA20/AD3
24

PA21/RXD1/AD8
15

PA22/TXD1/AD9
20

PA30/NPCS2
64

PA31/NPCS1
81

PA23/SCK1
22

PA24/RTS1
34

PA25/CTS1
38

PA26/TIOA2
39

PA27/TIOB2
57

PA28/TCLK1
59

PA29/TCLK2
63

R409 33
0603 1/10 W

C680 100 pF
0603 50V

L130
10 uH PFL3215

C605
0.1 uF

0603
50V

SAM4N - PIOC

U82D

ATSAM4N8C

PC0
25

PC1
47

PC2
43

PC3
40

PC4/NPCS1
37

PC5
35

PC6
32

PC7/NPCS2
29

PC8
58

PC9/RXD2
62

PC10/TXD2
65

PC11
68

PC12/AD12
23

PC13/AD10
21

PC14/SCK2
71

PC15/AD11
19

PC16/RTS2
73

PC17/CTS2
75

PC18/PWM0
78

PC19/PWM1
80

PC20/PWM2
82

PC21/PWM3
84

PC22
86

PC23
90

PC24
92

PC25
94
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0603 1/8 W
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1/10 W
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0.1 uF
0603

50V

C613
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0603
50V

R399 1.00K
0603 1/8 W

R359
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0603
1/10 W
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0603 1/10 W

C595
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0603

50V

C592

0.1 uF
0603

50V

R408 33
0603 1/10 W

R372
10.0K
0603
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C609
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0603
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R370
10.0K
0603
1/10 W

R394 10.0K
0603 1/10 W

C606
0.1 uF
0603
50V

R398 10.0K
0603 1/10 W

R369
100K
0603
1/10 W

C616

0.1 uF
0603

50V

R357
10.0K

0603
1/10 W
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JUMPER1
PTS810SJK250SMTRLFS
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1
2

3
4

C603
10 uF
1206
10V

C601
0.1 uF
0603
50V

R388
1.00K
0603
1/8 W

C588

0.1 uF
0603

50V

C614 1 uF
0603 50V

C596
0.1 uF
0603
50V

C679 100 pF
0603 50V
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R331 2.61K

0603 1/10 W

Q26
MMBT3904-7-F

E

B

C

R323
49.9K
0603

1/10 W

R344
49.9K
0603

1/10 W

Q20
MMBT3904-7-F

E

B

C

Q27
MMBT3904-7-F

E

B

C

R312 2.61K

0603 1/10 W

Q2
MMBT3904-7-F

E

B

C

R334
49.9K
0603

1/10 W

R349
49.9K
0603

1/10 W

Q25
MMBT3904-7-F

E

B

C

Q3
MMBT3904-7-F

E

B

C

R335
49.9K
0603

1/10 W

R322 2.61K

0603 1/10 W

Q7
MMBT3904-7-F

E

B

C

R342
49.9K
0603

1/10 W

Q8
MMBT3904-7-F

E

B

C

R343
49.9K
0603

1/10 W

R332 2.61K

0603 1/10 W

Q12
MMBT3904-7-F

E

B

C

R352
49.9K
0603

1/10 W

R333
49.9K
0603

1/10 W

R308 2.61K

0603 1/10 W

Q13
MMBT3904-7-F

E

B

C
R353

49.9K
0603

1/10 W

Q4
MMBT3904-7-F

E

B

C

R304
49.9K
0603

1/10 W

R318 2.61K

0603 1/10 W

R340 2.61K

0603 1/10 W

R351
49.9K
0603

1/10 W

R341
49.9K
0603

1/10 W

R348 2.61K

0603 1/10 W

Q9
MMBT3904-7-F

E

B

C

R314
49.9K
0603

1/10 W

R305
49.9K
0603

1/10 W

R328 2.61K

0603 1/10 W

R350 2.61K

0603 1/10 W

Q14
MMBT3904-7-F

E

B

C

R324
49.9K
0603

1/10 W

R315
49.9K
0603

1/10 W

R338 2.61K

0603 1/10 W

R325
49.9K
0603

1/10 W

R339 2.61K

0603 1/10 W

Q5
MMBT3904-7-F

E

B

C

R306
49.9K
0603

1/10 W

R346 2.61K

0603 1/10 W

R337 2.61K

0603 1/10 W

Q10
MMBT3904-7-F

E

B

C

R355 2.61K

0603 1/10 W

R347 2.61K

0603 1/10 W

R316
49.9K
0603

1/10 W

Q15
MMBT3904-7-F

E

B

C

R309 2.61K

0603 1/10 W

R356 2.61K

0603 1/10 W

Q1
MMBT3904-7-F

E

B

C

R345 2.61K

0603 1/10 W

R326
49.9K
0603

1/10 W

R354 2.61K

0603 1/10 W

R310 2.61K

0603 1/10 W

Q19
MMBT3904-7-F

E

B

C

Q6
MMBT3904-7-F

E

B

C

R307
49.9K
0603

1/10 W

R319 2.61K

0603 1/10 W

R320 2.61K

0603 1/10 W

Q23
MMBT3904-7-F

E

B

C

Q11
MMBT3904-7-F

E

B

C

R317
49.9K
0603

1/10 W

R329 2.61K

0603 1/10 W

R330 2.61K

0603 1/10 W

Q24
MMBT3904-7-F

E

B

C

R327
49.9K
0603

1/10 W

Q17
MMBT3904-7-F

E

B

C

R303
49.9K
0603

1/10 W

R311 2.61K

0603 1/10 W

Q18
MMBT3904-7-F

E

B

C

R336
49.9K
0603

1/10 W

R321 2.61K

0603 1/10 W

Q21
MMBT3904-7-F

E

B

C

R313
49.9K
0603

1/10 W

Q22
MMBT3904-7-F

E

B

C

Q16
MMBT3904-7-F

E

B

C


