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Layout: daisy chain from TCXO to 2 RF synthesizers 

ZIF board-mount
connector, 8 positions,
1mm pitch, right angle
P/N: 84952-8, TE
Connectivity, 0.3mm FFC

Layout: place FFC
cable facing inwards

RSSI

power detected at mixer

power detected at IF output

PGOOD[7-9]

PGOOD[1-6]

CLK_REF

TX_SYNTH_CTRL[0-4]

CLK_REF

RX_SYNTH_CTRL[0-4]

IF1_OUT

IF1_OUT

TX_I_P

TX_I_N

TX_Q_P

TX_Q_N

TX_I_P

TX_I_N

TX_Q_P

TX_Q_N

AUX_DAC1_S[1-3]

AUX_DAC2_S[1-3]

M&C[1-2]

RX_TXN

TX_EN

RX_AGC1

CLK_REF

RFOUT_ENB

PGOOD[1-9]TX_GAIN_CTRL2

SPI[1-4]

TX_GAIN_CTRL1

RX_TXN

TX_EN

RFOUT_ENB

PA_MONITORING1

PA_MONITORING2

TX_GAIN_CTRL2

LNA_GAIN_CTRL
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POWER1

POWER1

PGOOD[1-6]

CLOCKS

CLOCKS

CLKREF

CLKREF_INT

ARM MICRO

ARM MICRO

AUX_DAC1_S[1-3]

AUX_DAC2_S[1-3]

IF_POWER_DET

RF_POWER_DET1

RF_POWER_DET2

M&C[1-2]

RX_TXN

RX_AGC1

RX_SYNTH_CTRL[0-4]

TX_SYNTH_CTRL[0-4]

TX_EN

RFOUT_ENB

PGOOD[1-9]

SPI[1-4]

TX_GAIN_CTRL1

TX_GAIN_CTRL2

PA_MONITORING1

PA_MONITORING2

LNA_GAIN_CTRL

CLKREF_INT

ANALOG_OUT

TEMP

CONNECTOR

CONNECTOR

RX_AGC1

TX_I_P

TX_I_N

TX_Q_P

TX_Q_N

RX_TXN

M&C[1-2]

IF1_OUT

CLK_REF

TX_EN

SPI[1-4]

TX_GAIN_CTRL1

ANALOG_OUT

RX

RX

RF_POWER_DET1

IF1_POWER_DET

CLK_REF

SYNTH_CTRL[0-4]

RF_POWER_DET2

IF1_OUT

AUX_DAC1_S[1-3]

AUX_DAC2_S[1-3]

LNA_GAIN_CTRL

TX

TX

CLK_REF

SYNTH_CTRL[0-4]

TX_I_P

TX_Q_N

TX_Q_P

TX_I_N

RFOUT_ENB

TX_GAIN_CTRL

TEMP
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Card Edge for ARM JTAG debugging

RX gain control

Power Good
Indicators,Must be
pulled up by ARM
processor

Layout Note:
Place 4.7uF cap close
to USB connector

Layout Note:
Z match D+ & D- to
90 ohm diff

90mA

Monitoring & control (through adjacent module)

ground return path

0-2.5V analog inputs

6mA

RF synthesizers

19.2 MHz (TCXO)

Multi-purpose analog output signal
to the digital signal processing
board. Could be configured as
receiver RSSI, AGC level, power
amplifier detected power, etc.

Label "TPA"

ARM_JTAG_TMS

ARM_JTAG_TDO

ARM_JTAG_TCK
ARM_JTAG_RTCK

ARM_JTAG_TRSTB

ARM_JTAG_TRSTB
ARM_JTAG_TDI

JTAG7 {DE_B} UC_RESET {RSTB}

BOOT_MODE

M&C_3 {EDGE_RX}

M&C_3 {EDGE_RX} M&C_4 {EDGE_TX}

M&C_4 {EDGE_TX}

ARM_JTAG_TCK

ARM_JTAG_TRSTB
ARM_JTAG_TDI
ARM_JTAG_TMS

ARM_JTAG_TDO

BOOT_MODE

USB_CONNECTB

USB_+5.0V
UC_USB_DM
UC_USB_DP

RX_SYNTH_CTRL3 {LD}

RX_SYNTH_CTRL1 {DATA}
RX_SYNTH_CTRL2 {LE}

RX_SYNTH_CTRL0 {CLK}

RX_SYNTH_CTRL4 {Enable}

AUX_DAC2_S1 {SDIN}
AUX_DAC2_S2 {SCLK}
AUX_DAC2_S3 {SYNC#}

AUX_DAC1_S1 {SDIN}
AUX_DAC1_S2 {SCLK}
AUX_DAC1_S3 {SYNC#}

M&C2 {RIGHT_TX}
M&C1 {RIGHT_RX}

AUX_ADC1 {SCLK}
AUX_ADC2 {DOUT}
AUX_ADC3 {DIN}

AUX_ADC5 {CS#}

AUX_ADC1 {SCLK}
AUX_ADC2 {DOUT}

AUX_ADC3 {DIN}

AUX_ADC4 {TSENSE_BUSY}

AUX_ADC_VDD

AUX_ADC4 {TSENSE_BUSY}

AUX_ADC5 {CS#}

A
U

X
_A

D
C

_V
D

D

USB_CONNECTB

TX_SYNTH_CTRL3 {LD}

TX_SYNTH_CTRL1 {DATA}
TX_SYNTH_CTRL2 {LE}

TX_SYNTH_CTRL0 {CLK}

TX_SYNTH_CTRL4 {Enable}

PGOOD3 {RX_+4.75V}
PGOOD4 {RF1_+3.1V}
PGOOD5 {A_+4.75V}
PGOOD6 {MOD_+4.75V}

PGOOD7{RX_SYNTH_+3.3V}
PGOOD8{TX_SYNTH_+3.3V}

RED_LED

PGOOD9 {ATTN_+1.2V}

PGOOD1 {D_+3.3V}
PGOOD2 {IF1_+3.1V}

SPI1 {SSEL}
SPI2 {SCK}
SPI3 {MISO}
SPI4 {MOSI}

RED_LED

PGOOD[1-9]

AUX_DAC1_S[1-3]

AUX_DAC2_S[1-3]

M&C[1-2]

TX_EN

RF_POWER_DET1
RF_POWER_DET2
IF_POWER_DET

RX_AGC1

RX_SYNTH_CTRL[0-4]

TX_SYNTH_CTRL[0-4]

TX_GAIN_CTRL2

SPI[1-4]

TX_GAIN_CTRL1

LNA_GAIN_CTRL

PA_MONITORING1
PA_MONITORING2

CLKREF_INTRFOUT_ENB

ANALOG_OUT

TEMP

RX_TXN

ARM_+3.3V

D_GND

D_GND
ARM_+3.3V

D_GND

D_GND
D_GND

ARM_+3.3V D_GND

ARM_+3.3V

ARM_+3.3V

ARM_+3.3V
ARM_+3.3V ARM_+3.3V

D_GND

ARM_+3.3V

D_GND

D_GND

ARM_+3.3V

D_GND

GND

GND

GND

GND

GNDD_GND

GND GND

ARM_+3.3V
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D_GND

D_GND

D_GND
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C208
100pF;0402

C208
100pF;0402

CARD
EDGE
CONNECTOR

J9

MEC1-108-01-S-D-RA1-SL

CARD
EDGE
CONNECTOR

J9

MEC1-108-01-S-D-RA1-SL

1
1

2
2

3
3

4
4

5
5

6
6

7
7

8
8

9
9

10
10

11
11

12
12

13
13

14
14

R103
0R;0402;1%
R103
0R;0402;1%

C172 470nF;0402C172 470nF;0402

J7

USB_MINI_AB_RECEPTACLE

J7

USB_MINI_AB_RECEPTACLE

VBUS
1

D-
2

D+
3

ID
4

GND
5

SHIELD1
6

SHIELD2
7

SHIELD3
8

SHIELD4
9

R107
0R;0402;1%
R107
0R;0402;1%

R71 10K;0402;1%R71 10K;0402;1%

C194 4.7uF;0603C194 4.7uF;0603

C67 470nF;0402C67 470nF;0402

C183
100uF;4V;T;3528
C183
100uF;4V;T;3528

R68 10K;0402;1%R68 10K;0402;1%

R114

10K;0402;1%

R114

10K;0402;1%

C182 4.7uF;0603C182 4.7uF;0603

ARM Cortex-M3 µC

U23

LPC1759FBD80

ARM Cortex-M3 µC

U23

LPC1759FBD80

P0[0]/RD1/TXD3/SDA1
37

P0[1]/TD1/RXD3/SCL1
38

P0[2]/TXD0/AD0[7]
79

P0[3]/RXD0/AD0[6]
80

P0[6]/I2SRX_SDA/SSEL1/MAT2[0]
64

P0[7]/I2STX_CLK/SCK1/MAT2[1]
63

P0[8]/I2STX_WS/MISO1/MAT2[2]
62

P0[9]/I2STX_SDA/MOSI1/MAT2[3]
61

P0[10]/TXD2/SDA2/MAT3[0]
39

P0[11]/RXD2/SCL2/MAT3[1]
40

P0[15]/TXD1/SCK0/SCK
47

P0[16]/RXD1/SSEL0/SSEL
48

P0[17]/CTS1/MISO0/MISO
46

P0[18]/DCD1/MOSI0/MOSI
45

P0[22]/RTS1/TD1
44

P0[25]/AD0[2]/I2SRX _SDA/TXD3
7

P0[26]/AD0[3]/AOUT/RXD3
6

P1[0]
76

P1[1]
75

P1[4]
74

P1[8]
73

P1[9]
72

P1[10]
71

P1[14]
70

P1[15]
69

P1[18]/USB_UP_LED/PWM1[1]/CAP1[0]
25

P1[19]/MC0A/USB_PPWR/CAP1[1]
26

P1[20]/MCI0/PWM1[2]/SCK0
27

P1[22]/MCOB0/USB_PWRD/MAT1[0]
28

P1[23]/MCI1/PWM1[4]/MISO0
29

P1[24]/MCI2/PWM1[5]/MOSI0
30

P1[25]/MCOA1/MAT1[1]
31

P1[26]/MCOB1/PWM1[6]/CAP0[0]
32

P1[28]/MCOA2/PCAP1[0]/MAT0[0]
35

P1[29]/MCOB2/PCAP1[1]/MAT0[1]
36

P1[31]/SCK1/AD0[5]
17

P1[30]/VBUS/AD0[4]
18

P0[30]/USB_D-
23

P0[29]/USB_D+
22

XTAL1
19

XTAL2
20

RTCX1
13

RTCX2
15

P2[0]/PWM1[1]/TXD1
60

P2[1]/PWM1[2]/RXD1
59

P2[2]/PWM1[3]/CTS1/TRACEDATA[3]
58

P2[3]/PWM1[4]/DCD1/TRACEDATA[2]
55

P2[4]/PWM1[5]/DSR1/TRACEDATA[1]
54

P2[5]/PWM1[6]/DTR1/TRACEDATA[0]
53

P2[6]/PCAP1[0]/RI1/TRACECLK
52

P2[7]/RD2/RTS1
51

P2[8]/TD2/TXD2
50

P2[9]/USB_CONNECT/RXD2
49

P2[10]/EINT0/NMI
41

P4[28]/RX_MCLK/MAT2[0]/TXD3
65

P4[29]/TX_MCLK/MAT2[1]/RXD3
68

TRST
4

TDI
2

TMS/SWDIO
3

TCK/SWDCLK
5

TDO/SWO
1

RESET
14

RSTOUT
11

V
D

D
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D
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D
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N
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S

S
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S
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S

S
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S
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C112 470nF;0402C112 470nF;0402

R67 10K;0402;1%R67 10K;0402;1%

C171 470nF;0402C171 470nF;0402

C113 470nF;0402C113 470nF;0402

R102

10K;0402;1%

R102

10K;0402;1%

R76 R-OPEN;0402R76 R-OPEN;0402

C209 470nF;0402C209 470nF;0402

C184 10nF;0402C184 10nF;0402

C85

4.7uF;0603

C85

4.7uF;0603

C159
4.7uF;0603
C159
4.7uF;0603

C207
470nF;0402
C207
470nF;0402

C66 470nF;0402C66 470nF;0402

R83 R-OPEN;0402R83 R-OPEN;0402

C47
4.7uF;0603
C47
4.7uF;0603

R53 33R;0402;1%R53 33R;0402;1%

FR12
BLM18KG331SN1

FR12
BLM18KG331SN1

C176
100uF;4V;T;3528

C176
100uF;4V;T;3528

R74 10K;0402;1%R74 10K;0402;1%

C163
470nF;0402
C163
470nF;0402

R106 10R;0402;1%R106 10R;0402;1%
Q1

FDN306P

Q1

FDN306P

S
2

D
3

G
1

R1 49.9R;0402;1%R1 49.9R;0402;1%

R133 10K;0402;1%R133 10K;0402;1%

FR22

BLM18KG331SN1

FR22

BLM18KG331SN1

R112 10R;0402;1%R112 10R;0402;1%

R59

1.5K;0402

R59

1.5K;0402

D1 RED LEDD1 RED LED
A C

R80 10K;0402;1%R80 10K;0402;1%

R64 1.5K;0402R64 1.5K;0402

C166
4.7uF;0603
C166
4.7uF;0603

C200 470nF;0402C200 470nF;0402

C158
4.7uF;0603
C158
4.7uF;0603

TP2
TP_SMALL
TP2
TP_SMALL

1

R12 0R;0402;1%R12 0R;0402;1%

C157
4.7uF;0603
C157
4.7uF;0603

R78 10K;0402;1%R78 10K;0402;1%

R56 33R;0402;1%R56 33R;0402;1%

U21

AD7298BCPZ

U21

AD7298BCPZ

VIN3
1

VIN4
2

VIN5
3

VIN6
4

VIN7
5

G
N

D
1

6

V
R

E
F

7

D
C

A
P

8

G
N

D
9

V
D

D
10

CS#
11TSENSE_BUSY
12DIN
13DOUT
14SCLK
15

V
D

R
IV

E
16

P
D

#/
R

S
T

#
17

V
IN

0
18

V
IN

1
19

V
IN

2
20

P
A

D
21

C181 470nF;0402C181 470nF;0402

C193 10nF;0402C193 10nF;0402
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EXTERNAL FREQUENCY REFERENCE

Label "EXT REF"

(19.2MHz) VC-TCXO
2.5ppm over -30/+75C, 1ppm/year aging
Calibrate at manufacturing

Select external
frequency reference or
TCXO

Layout: 3 pads, 1 component

Layout note: place U1 close to the RF
frequency synthesizers. The CLKREF signal
is fairly noisy (3.3V clock) and thus the
trace length should be minimized.
CLKREF_INT is 0.8Vpp sinewave, thus less
noisy.

CLK REF testpoint

Need amplification because
amplitude is 800mVpp typ

2mA

Layout: place close to micro 
19.2 MHz frequency reference to micro

CLKREF

CLKREF_INT

D_GND

D_GND

D_+3.3V

D_GND

D_+3.3V

D_GND

D_+3.3VD_+3.3V
D_GND

D_GND

D_+3.3V D_GND
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R10

0R;0402;1%

R10

0R;0402;1%

C2
470nF;0402
C2
470nF;0402

TP1
TP_SMALL
TP1
TP_SMALL

1

C5 470nF;0402C5 470nF;0402

J4
UMCC
J4
UMCC

RF

G
N

D
1G

R13 TC33X-2-103ER13 TC33X-2-103E

R6
10K;0402;1%
R6
10K;0402;1%

R16
100R;0402;1%
R16
100R;0402;1%

R9
33R;0402;1%
R9
33R;0402;1%

U4

VC-TCXO 19.2MHz

U4

VC-TCXO 19.2MHz

VCTR
1

GND2
2

OUT
3

VDD
4

R11
12K;0402;1%

R11
12K;0402;1%

C16
470nF;0402
C16
470nF;0402C14

470nF;0402
C14

470nF;0402

U1

NC7SZ04P5X

U1

NC7SZ04P5X

NC
1

A
2

G
N

D
3

Y
4

V
C

C
5
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reserved DAC output

Multi-purpose analog output

reserved digital
I/Os

Layout note: place balun and
MMCX connector close to 40-pin
connector (pin A2/B2)

Vin = 1Vpp differential (0.5Vpp on each signal)
Input common-mode level = 500 mV DC

Set the output common mode voltage here.
Baseline 0.9V for interface to COM-1700

scale down
from 3.3 to
2.5V

scale down
from 3.3 to
2.5V

Contingency

M&C2 {RIGHT_TX}
M&C1 {RIGHT_RX}

SPI1 {SSEL}
SPI2 {SCK}

SPI3 {MISO}
SPI4 {MOSI}

TX_I_P
TX_I_N

TX_Q_P
TX_Q_N

TX_EN

CLK_REF

ANALOG_OUT

RX_TXN

M&C[1-2]

IF1_OUT

RX_AGC1

SPI[1-4]

TX_GAIN_CTRL1

GND

GND

GND
GND

IF1_+3.1V

GND

GND

Title

Size Document Number Rev

Date: Sheet of

Y13007 1

COM-3506 / CONNECTOR

AK/AZ

Mobile Satellite Services
18221A Flower Hill Way
Gaithersburg, MD 20879
USA

A

4 16Thursday, April 17, 2014

Title

Size Document Number Rev

Date: Sheet of

Y13007 1

COM-3506 / CONNECTOR

AK/AZ

Mobile Satellite Services
18221A Flower Hill Way
Gaithersburg, MD 20879
USA

A

4 16Thursday, April 17, 2014

Title

Size Document Number Rev

Date: Sheet of

Y13007 1

COM-3506 / CONNECTOR

AK/AZ

Mobile Satellite Services
18221A Flower Hill Way
Gaithersburg, MD 20879
USA

A

4 16Thursday, April 17, 2014

R2
R-OPEN;0402

R2
R-OPEN;0402

J1

SQT-120-01-L-D

J1

SQT-120-01-L-D

A8
15

B8
16

A9
17

B9
18

A10
19

B10
20

A11
21

B11
22

A12
23

B12
24

A13
25

B13
26

A14
27

B14
28

A15
29

B15
30

A16
31

B16
32

A17
33

B17
34

A18
35

B18
36

A19
37

B19
38

A20
39

B20
40

A1
1

B1
2

A2
3

B2
4

A3
5

B3
6

A4
7

B4
8

A5
9

B5
10

A6
11

B6
12

A7
13

B7
14

R4

R-OPEN;0402

R4

R-OPEN;0402

J3

UMCC

J3

UMCC

R
FGND1G

R5
10K;0402;1%
R5
10K;0402;1%

R93
10K;0402;1%
R93
10K;0402;1%

R3

3.24K;0402;1%

R3

3.24K;0402;1%

T1

TC4-1W+

T1

TC4-1W+

6 1

2

4 3
R89

R-OPEN;0402

R89

R-OPEN;0402R90

3.24K;0402;1%

R90

3.24K;0402;1%

R95

10K;0402;1%

R95

10K;0402;1%

R94
24.3K;0402;1%

R94
24.3K;0402;1%
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IF1 INPUT

LC FILTER 130 - 150 MHz BANDPASS

sensitive trace

GAIN = -2 to -52dB

Gain: -4 dB

RF test point.
DNP

IF1 POWER DETECTOR This power detector, in conjunction with the
preceding attenuators and the microprocessor
(brain) form the AGC.
Its goal is to keep the IF1 output power
level constant at +2 dBm.

ground return path

3mA

equivalent noise
bandwidth: 25 MHz

Signal (agc stable): 2dBm (3.5 dB below P1dB)
= 0.8 Vpp 

Layout as per specs, ground
vias, etc.

GAIN = 25.5dB
P1db = +5.5dBm

18.2mA

DSP module expects a maximum level of
2Vpp differential (1Vpp single-ended)

Scale to 2.5V max
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GAIN = 13.5dB
P1db = +22dBm

RF INPUT
No damage: +20 dBm max
Operational: -100 to -12 dBm

NF = 1.0dB

50mA

Layout: place LDO regulator
underneath or close

Keep this stub very short 
off the main 50 Ohm trace

Power measurement. 
Dynamic range: -65 to +5 dBm
(equivalent to -76 to -6 dBm at RF
connector)

100KHz video
bandwidth

HPF cutoff 32 MHz

slope: 20mV/dB
output: 0.47V to 2.0V

POWER DETECTION

Label: RSSI

31mA

Label "RF IN (+20 dBm max)"
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0 dBm

Fixed bias setting, +3V
Mixer supply current 120 mA

optional
automatic 
input IP3
control

RF power detection,
-25dBm to 0 dBm.

scale down to 2.5V max

230Ohm differential output impedance

gain: 1dB
Input P1dB: 13 dBm
NF = 9.5 dB

130mA

LO harmonics rejection

Layout Note: 
100 Ohm differential
traces 

Source: ADL5375 table 4 (interfacing with ADF4351)
Four different sets of caps/inductors depending on
the frequency range. Baseline is 1250-2800 MHz
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Layout note:
Add SHIELD PAD for SHIELD FENCE for the modulator +  follow-on amp.

Layout note:
IBBP&IBBN and QBBP&QBBN lines are 100 Ohm diffrenti al pairs.

BASEBAND
I -CHANNEL

Enable is active low

Source: ADL5375 table 4 (interfacing with ADF4351)
Four different sets of caps/inductors depending on
the frequency range. Baseline is 1250-2800 MHz

0 dBm

BASEBAND
Q -CHANNEL

+0.7dBm

194mA

GAIN = -3 to -28dB

Vin = 1Vpp differential (0.5Vpp on each input)
Input common-mode level = 500 mV dc

Low Pass Filter
contingency in case the tx
DAC does not have any analog
filter

LO harmonics rejection

Layout Note: 
100 Ohm differential
traces 
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Power Good Indicators
Must be pulled up by ARM processor+5V DC Supply

OPERATIONAL RANGE: 4.9 - 5.5V

-30V, -3.4A, 75mOhm

Filter Reverse Voltage 
Protection

Transient Voltage 
Suppression

Over Voltage Protection (5.85V, 1.5A)
Layout Note: 
FR4, Q1, Q2 & Q4 must be placed and routed for a hi gh current throughput.

Imax = 300mA Vout = 3.31V
97mA

2mA

Imax = 300mA Vout = 3.11V

RF2 & IF1 amplifiers

return path

39.4mA

Imax = 300mA Vout = 4.75V

LNA

50mA

67.4mAImax = 300mA Vout = 3.11V

log amp, RF1 amps

return path

Imax = 300mA Vout = 4.75V

RF2, rx mixer, aux dacs op-amps

187mA

Imax = 300mA Vout = 4.75V

modulator

194mA

low-profile 3.81mm
terminal block

PGOOD1 {D_+3.3V}

PGOOD2 {IF1_+3.1V}

PGOOD3 {RX_+4.75V}

PGOOD4 {RF1_+3.1V}

PGOOD5 {A_+4.75V}

PGOOD6 {MOD_+4.75V}

PGOOD[1-6]

D_GND D_GND

Vin1

D_GND

D_GND

ARM_+3.3V

D_GND

D_+3.3V

D_GNDD_GND

D_GND

Vin1

GNDD_GND

GND

GNDGND

GND

IF1_+3.1V

GND

GNDGND

GND

RX_+4.75V

GNDD_GND

GND

GNDGND

GND

RF1_+3.1V

Vin1

GND

GNDGND

GND

A_+4.75V

GND

GNDGND

GND

MOD_+4.75V

D_GND
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R84
280K;0402;1%

R84
280K;0402;1%

C154

4.7uF
;0603

C154

4.7uF
;0603

C169

470nF
;0402

C169

470nF
;0402

R96
499R;0402;1%

R96
499R;0402;1%

LDO
Adj 300mA

U32

LP3982IMM-ADJ NOPB

LDO
Adj 300mA

U32

LP3982IMM-ADJ NOPB

OUT1
1

IN
2

G
N

D
3

OUT2
4

SET
5

CC
6

SHDN#
7

FAULT#
8

C156

4.7uF
;0603

C156

4.7uF
;0603

FR24

BLM18KG331SN1

FR24

BLM18KG331SN1

FR28

BLM18KG331SN1

FR28

BLM18KG331SN1

C174
470nF;0402

C174
470nF;0402

R116
100K;0402;1%

R116
100K;0402;1%

R129
100K;0402;1%

R129
100K;0402;1%

C267

470nF;0402

C267

470nF;0402

C152

470nF
;0402

C152

470nF
;0402

FR16

BLM18KG331SN1

FR16

BLM18KG331SN1

R100

0R;0402;1%

R100

0R;0402;1%

C162

4.7uF
;0603

C162

4.7uF
;0603

R85
100K;0402;1%

R85
100K;0402;1%

R99
1K;0402;1%

R99
1K;0402;1%

C197

4.7uF
;0603

C197

4.7uF
;0603

C242

4.7uF
;0603

C242

4.7uF
;0603

C155

470nF
;0402

C155

470nF
;0402

R134
280K;0402;1%

R134
280K;0402;1%

Q2

FDC658AP

Q2

FDC658AP

S
4

D1
1

G
3

D2
2

D
5

5

D
6

6

C128

4.7uF
;0603

C128

4.7uF
;0603

C206

470nF
;0402

C206

470nF
;0402

C249

4.7uF
;0603

C249

4.7uF
;0603

D7
MM5Z5V1
D7
MM5Z5V1

C180

4.7uF
;0603

C180

4.7uF
;0603

C130

470nF
;0402

C130

470nF
;0402

C195

4.7uF
;0603

C195

4.7uF
;0603

LDO
Adj 300mA

U20

LP3982IMM-ADJ NOPB

LDO
Adj 300mA

U20

LP3982IMM-ADJ NOPB

OUT1
1

IN
2

G
N

D
3

OUT2
4

SET
5

CC
6

SHDN#
7

FAULT#
8

C243

470nF
;0402

C243

470nF
;0402

J2

P02EK381V2-E

J2

P02EK381V2-E

BATT+
1

BATT-
2

R120

0R;0402;1%

R120

0R;0402;1%

C138

4.7uF
;0603

C138

4.7uF
;0603

C196

470nF
;0402

C196

470nF
;0402

C153

470nF;0402

C153

470nF;0402

C257

470nF
;0402

C257

470nF
;0402

C168100uF
;4V

;T
;3528

C168100uF
;4V

;T
;3528

C144

470nF
;0402

C144

470nF
;0402

C204

470nF;0402

C204

470nF;0402

C253

470nF;0402

C253

470nF;0402

FR21

BLM18KG331SN1

FR21

BLM18KG331SN1

LDO
Adj 300mA

U22

LP3982IMM-ADJ NOPB

LDO
Adj 300mA

U22

LP3982IMM-ADJ NOPB

OUT1
1

IN
2

G
N

D
3

OUT2
4

SET
5

CC
6

SHDN#
7

FAULT#
8

R92
149K;0402;1%

R92
149K;0402;1%

C147

470nF;0402

C147

470nF;0402

FR32

BLM18KG331SN1

FR32

BLM18KG331SN1

R135
100K;0402;1%

R135
100K;0402;1%

R97
10K;0402;1%
R97
10K;0402;1%

R105
100K;0402;1%
R105
100K;0402;1%

LDO
Adj 300mA

U25

LP3982IMM-ADJ NOPB

LDO
Adj 300mA

U25

LP3982IMM-ADJ NOPB

OUT1
1

IN
2

G
N

D
3

OUT2
4

SET
5

CC
6

SHDN#
7

FAULT#
8

LDO
Adj 300mA

U30

LP3982IMM-ADJ NOPB

LDO
Adj 300mA

U30

LP3982IMM-ADJ NOPB

OUT1
1

IN
2

G
N

D
3

OUT2
4

SET
5

CC
6

SHDN#
7

FAULT#
8

C268

4.7uF
;0603

C268

4.7uF
;0603

Q4
ZXTP19020DFFT

Q4
ZXTP19020DFFT

1

2 3
FR20

BLM18KG331SN1

FR20

BLM18KG331SN1

C179

470nF
;0402

C179

470nF
;0402

C262

4.7uF
;0603

C262

4.7uF
;0603

LDO
Adj 300mA

U16

LP3982IMM-ADJ NOPB

LDO
Adj 300mA

U16

LP3982IMM-ADJ NOPB

OUT1
1

IN
2

G
N

D
3

OUT2
4

SET
5

CC
6

SHDN#
7

FAULT#
8

R115
280K;0402;1%

R115
280K;0402;1%

R128
149K;0402;1%

R128
149K;0402;1%

D8
SMBJ5.0A-E3
D8
SMBJ5.0A-E3

A
C

R104
165K;0402;1%
R104
165K;0402;1%

C269

470nF
;0402

C269

470nF
;0402

Q3
ZXTP19020DFFT
Q3
ZXTP19020DFFT

1

2
3

R91
100K;0402;1%

R91
100K;0402;1%

C263

470nF
;0402

C263

470nF
;0402
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PCB Mounting Holes

Imax = 300mA Vout = 3.31V

Imax = 300mA Vout = 3.31V

136mA

136mA

Power Good Indicators
Must be pulled up by ARM processor

TBDmAImax = 300mA Vout = 1.25V

PIN diode attenuators

Fiducials

PGOOD7{RX_SYNTH_+3.3V}

PGOOD8{TX_SYNTH_+3.3V}

PGOOD9 {ATTN_+1.2V}

PGOOD[7-9]

RX_SYNTH_+3.3V

D_GND

D_GND D_GND

D_GND

Vin1

TX_SYNTH_+3.3V

D_GND

D_GND D_GND

D_GND

GND

GNDGND

GND

ATTN_+1.2V
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C61

470nF
;0402

C61

470nF
;0402

LDO
Adj 300mA

U14

LP3982IMM-ADJ NOPB

LDO
Adj 300mA

U14

LP3982IMM-ADJ NOPB

OUT1
1

IN
2

G
N

D
3

OUT2
4

SET
5

CC
6

SHDN#
7

FAULT#
8

FR29

BLM18KG331SN1

FR29

BLM18KG331SN1

C50

470nF
;0402

C50

470nF
;0402

R69
100K;0402;1%

R69
100K;0402;1%

H5H5

H8H8

C52

4.7uF
;0603

C52

4.7uF
;0603

C238

4.7uF
;0603

C238

4.7uF
;0603

H6H6

H3H3

C232

4.7uF
;0603

C232

4.7uF
;0603

C114

4.7uF
;0603

C114

4.7uF
;0603

H2H2

H7H7

C87

470nF;0402

C87

470nF;0402

C251

470nF
;0402

C251

470nF
;0402

C120

470nF
;0402

C120

470nF
;0402

H1H1

C234

470nF
;0402

C234

470nF
;0402

C255

470nF;0402

C255

470nF;0402

H4H4

C108

4.7uF
;0603

C108

4.7uF
;0603

C109

470nF
;0402

C109

470nF
;0402

LDO
Adj 300mA

U11

LP3982IMM-ADJ NOPB

LDO
Adj 300mA

U11

LP3982IMM-ADJ NOPB

OUT1
1

IN
2

G
N

D
3

OUT2
4

SET
5

CC
6

SHDN#
7

FAULT#
8

LDO
Adj 300mA

U29

LP3982IMM-ADJ NOPB

LDO
Adj 300mA

U29

LP3982IMM-ADJ NOPB

OUT1
1

IN
2

G
N

D
3

OUT2
4

SET
5

CC
6

SHDN#
7

FAULT#
8

H9H9

C119

470nF;0402

C119

470nF;0402

R46
165K;0402;1%

R46
165K;0402;1%

R48
100K;0402;1%

R48
100K;0402;1%

R65
165K;0402;1%

R65
165K;0402;1%

H10H10

C81

4.7uF
;0603

C81

4.7uF
;0603
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GAIN = -3 to -28dB

1 shield. Standard size: 2"x1"x0.25"

GAIN = 25dB
P1db = +2dBm
NF = 3.7dB, T=390K

GAIN = -3 to -28dB

Layout as per specs, ground
vias, etc.

18.2mA

Layout as per specs, ground
vias, etc.

18.2mA

GAIN = 25dB
P1db = +2dBm
NF = 3.7dBGAIN = -1.5dB 

Wideband noise rejection HPF
Example: HFCN-2100

Change filter depending on
customers' requirements

RF_IN

RF_GAIN_CTRL

RF_OUT

LNA_GAIN_CTRL

GND

GND

GND

GND

GND

GND

ATTN_+1.2V

GND

GND

RF1_+3.1V

GND

GND

GND

GND

GND

GND

GND

GND

GND

ATTN_+1.2V

GND

GND

RF1_+3.1V

GND

GND

GND

GND
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FR18
BLM18KG331SN1
FR18
BLM18KG331SN1

C124100pF;0402 C124100pF;0402

R82
2.2K;0402;1%

R82
2.2K;0402;1%

C148
470nF;0402

C148
470nF;0402

L22
22nH;0402;200mA;SRF 4.4GHz
L22
22nH;0402;200mA;SRF 4.4GHz

C127

10nF;0402

C127

10nF;0402

C143
100pF;0402
C143
100pF;0402

FR13
BLM18KG331SN1
FR13
BLM18KG331SN1

C145100pF;0402 C145100pF;0402
C110100pF;0402 C110100pF;0402

C125100pF;0402 C125100pF;0402

C116
100pF;0402
C116
100pF;0402C137 100pF;0402C137 100pF;0402

C132
10nF;0402
C132
10nF;0402 C118

10nF;0402
C118
10nF;0402

R81

2.2K;0402;1%

R81

2.2K;0402;1%

R87
620R;0402
R87
620R;0402

FR14
BLM18KG331SN1
FR14
BLM18KG331SN1

R70
620R;0402
R70
620R;0402

C142
100pF;0402
C142
100pF;0402

C150100pF;0402 C150100pF;0402

R79
620R;0402

R79
620R;0402

R86
620R;0402

R86
620R;0402

C121100pF;0402 C121100pF;0402

D5

HSMP-3866

D5

HSMP-3866

1

2

3

45

C117

10nF;0402

C117

10nF;0402

FR17
BLM18KG331SN1
FR17
BLM18KG331SN1

C122
10nF;0402

C122
10nF;0402

L21
470nH;0603;100mA;SRF390MHz;3.5R
L21
470nH;0603;100mA;SRF390MHz;3.5R

R88
390R;0402;1%
R88
390R;0402;1%

HPF Filter
U17 DNP

HPF Filter
U17 DNP

RF_IN
1

G
N

D
2

2

RF_OUT
3

G
N

D
4

4

L23
22nH;0402;200mA;SRF 4.4GHz
L23
22nH;0402;200mA;SRF 4.4GHz

L26
470nH;0603;100mA;SRF390MHz;3.5R
L26
470nH;0603;100mA;SRF390MHz;3.5R

C111
470nF;0402

C111
470nF;0402

U13

BGA2815

U13

BGA2815

INPUT
6

GND3
5

GND1
2 OUT

3

GND2
4

VCC
1

C146

10nF;0402

C146

10nF;0402

C123
10nF;0402

C123
10nF;0402

R77
2.2K;0402;1%

R77
2.2K;0402;1%

R75
390R;0402;1%
R75
390R;0402;1%

R73

2.2K;0402;1%

R73

2.2K;0402;1%

C131

10nF;0402

C131

10nF;0402

D6

HSMP-3866

D6

HSMP-3866

1

2

3

45

L24
22nH;0402;200mA;SRF 4.4GHz
L24
22nH;0402;200mA;SRF 4.4GHz

C139
100pF;0402
C139
100pF;0402

U18

BGA2815

U18

BGA2815

INPUT
6

GND3
5

GND1
2 OUT

3

GND2
4

VCC
1

L27
22nH;0402;200mA;SRF 4.4GHz
L27
22nH;0402;200mA;SRF 4.4GHz
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sensitive trace

RF test point.
DNP

GAIN = -3 to -28dB

Layout as per specs, ground
vias, etc.

18.2mA

GAIN = 25dB
P1db = +2dBm
NF = 3.7dB

Layout as per specs, ground
vias, etc.

GAIN = 21.0dB
P1dB= +11.5dBm

46mA

GAIN = -1.5 dB

Wideband noise rejection LPF
Example: LFCN-2250

Change filter depending on
customers' requirements

RF_GAIN_CTRL

RF2_IN

RF2_OUT

GND

GND

GND

GND

GND

GND

ATTN_+1.2V

GND

GND

GND

GND

GND

IF1_+3.1V

GND

GND

GND

GND

A_+4.75V

GND
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C98100pF;0402 C98100pF;0402

R55
390R;0402;1%
R55
390R;0402;1%

C90
10nF;0402
C90
10nF;0402

C65
470nF;0402

C65
470nF;0402

L9
22nH;0402;200mA;SRF 4.4GHz
L9
22nH;0402;200mA;SRF 4.4GHz

FR11
BLM18KG331SN1
FR11
BLM18KG331SN1

C107
100pF;0402
C107
100pF;0402

J6

DNP

J6

DNP

R
F

GND1G

C64100pF;0402 C64100pF;0402

C56
100pF;0402
C56
100pF;0402

C9710nF;0402 C9710nF;0402

C38
100pF;0402
C38
100pF;0402

R61
620R;0402

R61
620R;0402

R52

2.2K;0402;1%

R52

2.2K;0402;1%

R23
R-OPEN;0402
R23
R-OPEN;0402

FR6
BLM18KG331SN1
FR6
BLM18KG331SN1

U7

ABA-53563

U7

ABA-53563

INPUT
3

GND3
5

GND2
2 OUT

6

GND1
1

VCC
4

L20
470nH;0603;100mA;SRF390MHz;3.5R
L20
470nH;0603;100mA;SRF390MHz;3.5R

R49
620R;0402
R49
620R;0402

C36
470nF;0402

C36
470nF;0402

U10

BGA2815

U10

BGA2815

INPUT
6

GND3
5

GND1
2 OUT

3

GND2
4

VCC
1

R58
2.2K;0402;1%

R58
2.2K;0402;1%

C37100pF;0402 C37100pF;0402

C99100pF;0402 C99100pF;0402

L10 470nH;0603;100mA;SRF390MHz;3.5RL10 470nH;0603;100mA;SRF390MHz;3.5R

C96

10nF;0402

C96

10nF;0402

L19
22nH;0402;200mA;SRF 4.4GHz
L19
22nH;0402;200mA;SRF 4.4GHz

C95

10nF;0402

C95

10nF;0402

LPF Filter
U9 DNP

LPF Filter
U9 DNP

RF_IN
1

G
N

D
2

2

RF_OUT
3

G
N

D
4

4

FR9
BLM18KG331SN1
FR9
BLM18KG331SN1

D4

HSMP-3866

D4

HSMP-3866

1

2

3

45

L18
22nH;0402;200mA;SRF 4.4GHz
L18
22nH;0402;200mA;SRF 4.4GHz

C27
100pF;0402
C27
100pF;0402

C80
100pF;0402
C80
100pF;0402
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RF GAIN CONTROL DAC
IF GAIN CONTROL DAC

ground return path

for larger output
current, better slew
rate over 5V voltage
range.

ground return path

for larger output
current, better slew
rate over 5V voltage
range.

0.1mA
0.1mA

3.5mA
3.5mA

RF_GAIN_CTRL
IF_GAIN_CTRL

LO
P

LO
N

AUX_DAC1_S1 {SDIN}
AUX_DAC1_S2 {SCLK}
AUX_DAC1_S3 {SYNC#}

RF_GAIN_CTRL
IF_GAIN_CTRL

AUX_DAC2_S1 {SDIN}
AUX_DAC2_S2 {SCLK}
AUX_DAC2_S3 {SYNC#}

RF_POWER_DET1

IF1_POWER_DET

CLK_REF

SYNTH_CTRL[0-4]

RF_POWER_DET2
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