
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

RX_I_P

RX_Q_P

RX_I_N

RX_Q_N

RX_LO1 RX_LO2

TX_LO1

RX_AGC1

TX_Q_N

TX_I_P

TX_Q_P

TX_I_N

TX_GAIN_CNTRL1

TX_LO2

CLK_REF_OUT

PLL_CNTRL[1-4]

IF_TX

IF_RX

RF_TX

RX_AGC2
RX_AGC3
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MAIN.................................

11

FREQ SYNTH.................

7

DEMODULATOR............ 8

1

CONNECTOR................

TABLE OF CONTENTS

2

POWER...........................

12

MICRO.............................

LAYOUT...........................

10

LNA....................................

9

PA.....................................

IF_RF_TX............................

4

5

SWITCH.............................3

MODULATOR................. 6

DEMOD

DEMOD

RX_I_N
RX_I_P

RX_Q_N
RX_Q_P

R
X

_L
O

2

RX_AGC1
IF_RX

IF_RF_TX

IF_RF_TX

IF_TX

TX_LO1

RF_TX

POWER

POWER

TX_ENB2

CLK_ON_OFF

SWITCH

SWITCH

TX_RF

RX_RF

RX_TXN

TX_POWER_DET

RX_TXN_A

RX_TXN_B

MODULATOR

MODULATOR

TX_ENB2

TX
_L

O
2

IF_TX

TX_GAIN_CNTRL

TX_I_P
TX_I_N

TX_Q_P
TX_Q_N

MICRO

MICRO

PLL_CNTRL[1-4]

PLL_STROBE

C
LK

_O
N

_O
FF

TX_ENB

TX
_E

N
B

2

M&C0
M&C1

CONNECTOR

CONNECTOR

RX_I_N
RX_I_P

RX_Q_N
RX_Q_P

RX_AGC1

TX_I_P
TX_I_N

TX_Q_P
TX_Q_N

TX_GAIN_CNTRL1

CLK_REF_OUT

RX_AGC2

TX_POWER_DET

TX_ENB

RX_TXN

M&C0

PLL_STROBE

M&C1

RX_AGC3

PA

PA

TX_PA_OUT

RX_TXN

RF_TX

FREE-VIA

FREE-VIA

FREQ_SYNTH

FREQ_SYNTH

TX_LO2

RX_LO2

CLK_REF_OUT

PLL_CNTRL[1-4]

TX_LO1

RX_LO1

RX_TXN_A

RX_TXN_B

LNA

LNA

RX_IN_LNA

RX_AGC2

IF_RX

RX_LO1

RX_AGC3
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5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

M&C0

CLK_REF_OUT

PLL_STROBE

CLK_REF_OUT

RX

TX RX

CLK_REF_OUT

PLL_STROBE

M&C1
TX

RX

TX M&C1{TX}

M&C0{RX}

RX_I_N
RX_I_P

RX_Q_N
RX_Q_P

RX_AGC1

TX_I_P
TX_I_N

TX_Q_P
TX_Q_N

TX_GAIN_CNTRL1

CLK_REF_OUT

RX_AGC2

TX_POWER_DET

TX_ENB
RX_TXN

M&C0

PLL_STROBE

M&C1

RX_AGC3

D_GND

D_GND

D_GND

D_GND
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OUTPUT

reserved DAC output

reserved two ADC
inputs

reserved ADC input

reserved digital
I/Os

{RX}
{TX}

AD8347 AGC Range 
.2V to 1.2V

FPGA interference when
not configured

J5

SQT-120-01-L-D-RA

J5

SQT-120-01-L-D-RA

A815
B816
A917
B918
A1019
B1020
A1121
B1122
A1223
B1224
A1325
B1326
A1427
B1428
A1529
B1530
A1631
B1632
A1733
B1734
A1835
B1836
A1937
B1938
A2039
B2040

A11
B12
A23
B24
A35
B36
A47
B48
A59
B510
A611
B612
A713
B714J7

TMMH-106-01-L-D-RA

J7

TMMH-106-01-L-D-RA

A1
A2
A3
A4
A5
A6

B1
B2
B3
B4
B5
B6

R603
10K; 1%
R603
10K; 1%

R112

R-OPEN;0402

R112

R-OPEN;0402

R601 1.8K; 0603R601 1.8K; 0603

R602
1K; 1%
R602
1K; 1%

R111

R-OPEN;0402

R111

R-OPEN;0402

J6

SQT-106-01-L-D-RA

J6

SQT-106-01-L-D-RA

A1
A2
A3
A4
A5
A6

B1
B2
B3
B4
B5
B6
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2

1

1

D D

C C

B B

A A

RX_TXN_B

RX_TXN_A

TX_RF

RX_RF

RX_TXN

TX_POWER_DET

RX_TXN_A

RX_TXN_B

D_+3V

+4.4V

IF_TX_+3V
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-0.5dB

-0.5dB

RX_TXN

0 = TX

1 = RX

HMC226 TRUTH TABLE

A B

H

L

L

H

RF2 >> RFC

RF1 >> RFC

-32dB
Attenuator

*NOTE:  CIRCUIT IS FOR 4.5V HMC226 CONTROL
INPUTS

**NOTE:  FOR 3V HMC CONTROL INPUTS:

1.CHANGE R28 TO R-OPEN

2.CHANGE R30 TO 0R
RESISTOR
3.CHANGE U10, U11 TO
NC7SZ04P5X

WHEN TX IS OFF, MAX
POWER < 1W

1W

NOTE: 0 to 1.1V

J2

SMA_PCB_90_FEMALE

J2

SMA_PCB_90_FEMALE

1 1

GND 2
GND 3
GND 4
GND 5

R71
52.3R, 1%

R71
52.3R, 1%

POWER
   TO
VOLTAGE

U28

AD8314ARMZ

POWER
   TO
VOLTAGE

U28

AD8314ARMZ

RFIN1

ENBL2

VSET 3

FLTR 4

C
O

M
M

5

V_UP 6

V_DN 7

V
P

O
S

8

C138
100nF
C138
100nF

C135
100nF
C135
100nF

R69
1K; 1%

R69
1K; 1%

R8 499R, 1%R8 499R, 1%

C148
1nF
C148
1nF

R58 R-OPENR58 R-OPEN

R70 499R, 1%R70 499R, 1%

R84
51R, 2512
R84
51R, 2512

J3
SMA_PCB_90_FEMALE
J3
SMA_PCB_90_FEMALE

1
1

G
N

D
2

G
N

D
3

G
N

D
4

G
N

D
5

J4
SMA_PCB_90_FEMALE
J4
SMA_PCB_90_FEMALE

1
1

G
N

D
2

G
N

D
3

G
N

D
4

G
N

D
5

U3

HMC226E

U3

HMC226E

A6

B4

RFC5

RF1 3

RF2 1

GND 2

U9

HMC226E

U9

HMC226E

A 6

B 4

RFC 5

RF13

RF21

GND2

C142
100nF
C142
100nF

R57
1K; 1%
R57
1K; 1%

C151
100pF
C151
100pF

C4
330pF
C4
330pF

C147 10nFC147 10nF

U23

NC7ST04P5X

U23

NC7ST04P5X

NC 1

A 2

G
N

D
3

Y4

V
C

C
5

C16 1nFC16 1nF

L33
100nH, +/-5%
L33
100nH, +/-5%

R59
0R
R59
0R

C11 1nFC11 1nF

U24

NC7ST04P5X

U24

NC7ST04P5X

NC 1

A 2

G
N

D
3

Y4

V
C

C
5

R68 1K; 1%R68 1K; 1%

C26 1nFC26 1nF

C25
330pF
C25
330pF

C57 1nFC57 1nF
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5
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4
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3

2

2

1

1

D D

C C

B B

A A

PA_DRIVER_OUT

PA_DRIVER_OUT

TX_PA_OUT

RX_TXN

RF_TX

PA_+3.6V

IF_TX_+3V

PA_+3.6V
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+9.5dB

Vgs = 2.0V

Vds =3.6V

+14dB

Vgs = 2.0V
Vds = 3.6V
Idset = 200mA

NOTE: 84mA

NOTE: +13dB max, no damage

R49
0R
R49
0R

Q1
MMBT3904
Q1
MMBT3904

C101
C-OPEN
C101
C-OPEN

C108
1nF
C108
1nF

L25

8.2nH

L25

8.2nH

C112

39pF

C112

39pF

C83
3pF
C83
3pF

L31
100nH, +/-5%
L31
100nH, +/-5%

L26
100nH, +/-5%
L26
100nH, +/-5%

C79
100pF
C79
100pF

C77
27pF
C77
27pF

U15 NE5520379A-AU15 NE5520379A-A

GG D D

S
S

R106
1K; 1%
R106
1K; 1%

C73
1nF
C73
1nF

C72
100nF
C72
100nF

C110
22pF
C110
22pF

C106
10pF
C106
10pF

R47 487R, 1%R47 487R, 1%

C107
100nF
C107
100nF

R300
604R, 1%
R300
604R, 1%

R105
2K, 1%
R105
2K, 1%

L22
120nH;1008
L22
120nH;1008

L21

3.9nH

L21

3.9nH

R107
49.9R, 1%
R107
49.9R, 1%

GAIN = 14 dB
P1db = +17.4dBm

U17

MGA-82563-BLKG

GAIN = 14 dB
P1db = +17.4dBm

U17

MGA-82563-BLKG

IN3

GND2
GND4 OUT 6

GND5

GND1

C78
1nF
C78
1nF
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5
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4
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3
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2

1

1

D D

C C

B B

A A

FIL_OUT

FIL_OUT

IF_TX

TX_LO1

RF_TX

MOD_+3V

IF_TX_+3V
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Note: pads for  impedance 
matching circuit.
See Y02018B design
82nH series / 0.5pF to gnd

Note: pads for impedance 
matching circuit. See 
Y02018B. 12nH series.

+13 dB

-21 dBm input

+11
dBm
output+21 dB

LC FILTER 225 -400 MHz BANDPASS

-2 dB

3 dB

Note: LO level is -15dBm to 0dBm

Note: pads for impedance 
matching circuit. See 
Y02018B. 15nH series,
1.8pF to ground

C82
C-OPEN

C82
C-OPEN

C100
C-OPEN

C100
C-OPEN

L28
56nH
L28
56nH

L27
27nH
L27
27nH

C113
10pF
C113
10pF

R33
0R
R33
0R

R41 100nH, +/-5%R41 100nH, +/-5%

L30
22nH
L30
22nH

GAIN = 21 dB
P1db = +11.5dBm

U18

UPC2771TB-A

GAIN = 21 dB
P1db = +11.5dBm

U18

UPC2771TB-A

IN1
GND2
GND3 OUT 4

GND5

VCC6

C102
6pF
C102
6pF

C105
15pF
C105
15pF

C91 1nFC91 1nF

C95
C-OPEN

C95
C-OPEN

C88 1nFC88 1nF

C115
1nF
C115
1nF

R48 10R, 1%R48 10R, 1%

C104
18pF
C104
18pF

C103
3.9pF
C103
3.9pF

C116
100nF
C116
100nF

R46
200R, 1%

R46
200R, 1%

R53
0R
R53
0R

C99
100nF

C99
100nF

C109
10pF
C109
10pF

L29
10nH
L29
10nH

L32
100nH, +/-5%
L32
100nH, +/-5%

U14

uPC2757TB-A

U14

uPC2757TB-A

RFinput1

GND2

LOinput3

IFoutput 6

Vcc 5

PS 4

R39
0R
R39
0R

R45
200R, 1%
R45
200R, 1%
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1

D D

C C

B B

A A

VCOM

VCOM

MOD_PWR_FILT

VCOM

TX_ENB2

TX_LO2

TX_GAIN_CNTRL

TX_I_P

TX_I_N

TX_Q_N

TX_Q_P

IF_TX

MOD_+3V

MOD_+3V

MOD_+3V

MOD_+3V

MOD_+3V

MOD_+3V

MOD_+3V
MOD_+3V

MOD_+3V
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BASEBAND
I -
CHANNEL

ENABLE IS HIGH ACTIVE

VCOM=1.22V

INPUT IS 2Vpp DIFFERENTIAL

Typical Specs @ 900 MHz
G=-4.5 dB
Ripple(max)=2dB
VSWR=2.5
I=0 mA

LAYOUT NOTE: SAW filter should have a
cut between input and output ground and
several vias on both sides

LO level: -6 to -12 dBm

UNITY GAIN;
NO VOLTAGE
TRANSLATION

BASEBAND
Q -
CHANNEL

INPUT IS 2Vpp DIFFERENTIAL

INPUT COMMON MODE
VOLTAGE SET BY EXTERNAL
BOARD

INPUT COMMON MODE
VOLTAGE SET BY EXTERNAL
BOARD

MAX Output
Current =
+-250mA

C64
10nF
C64
10nF

C143
10nF
C143
10nF

D2

SMP1307-027LF

D2

SMP1307-027LF

1

2

3

4 5

R30
R-OPEN
R30
R-OPEN

R87 499R, 1%R87 499R, 1%

C160
10nF
C160
10nF

C65
10nF
C65
10nF

C172
10nF
C172
10nF

R63 499R, 1%R63 499R, 1%

L23
1uH;1008
L23
1uH;1008

R25
100nH, +/-5%
R25
100nH, +/-5%

C85
100pF
C85
100pF

R86 499R, 1%R86 499R, 1%

R81 499R, 1%R81 499R, 1%

C61
100pF
C61
100pF

L24
1uH;1008
L24
1uH;1008

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

R62 499R, 1%R62 499R, 1%

R35
10R, 1%
R35
10R, 1%

C60
100pF
C60
100pF

R29
0R
R29
0R

R72 499R, 1%R72 499R, 1%

C80
100pF
C80
100pF

+

-

U13

AD8531ARZ

+

-

U13

AD8531ARZ

N
U

LL
1

-IN A2

+IN A3

V
-

4

N
U

LL
5

OUT A 6

V
+

7

N
C

8

C74
10nF
C74
10nF

R75 499R, 1%R75 499R, 1%

C140
10nF
C140
10nF

C94
10nF
C94
10nF

C84
10nF
C84
10nF

R37
680R, 1%

R37
680R, 1%

R38
680R, 1%
R38
680R, 1%

C93
10nF
C93
10nF

R76
6.81K, 1%
R76
6.81K, 1%

SAW-Filter

U16 SAFC915MA70N-TC04

SAW-Filter

U16 SAFC915MA70N-TC04

RF_IN2 RF_OUT 5

G
N

D
1

G
N

D
3

G
N

D
4

G
N

D
6

C98
10nF
C98
10nF

C86 1nFC86 1nF

R43
1K; 1%
R43
1K; 1%

C87
100pF
C87
100pF

R40
1K; 1%
R40
1K; 1%

+

PHASE SPLITTER

U12

AD8346ARUZ

+

PHASE SPLITTER

U12

AD8346ARUZ

IBBP1
IBBN2

C
O

M
1

3
C

O
M

1
4

LO
IN

5

LO
IP

6
V

P
S

1
7

ENBL8

C
O

M
2

9
C

O
M

3
10

VOUT 11

V
P

S
2

12

C
O

M
4

13
C

O
M

4
14

QBBN15 QBBP16
C89 1nFC89 1nF

L18

22uH

L18

22uH

+

-

U29

AD8132ARZ

+

-

U29

AD8132ARZ

-IN1

V
oc

m
2

V
+

3

+OUT 4

-OUT 5

V
-

6
N

C
7

+IN8

R77 499R, 1%R77 499R, 1%

C90 100pFC90 100pF

R44
1.8K; 0603
R44
1.8K; 0603

C163
10nF
C163
10nF

+

-

U25

AD8132ARZ

+

-

U25

AD8132ARZ

-IN1

V
oc

m
2

V
+

3

+OUT 4

-OUT 5

V
-

6
N

C
7

+IN8
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1

D D

C C

B B

A A

RF_IN_LNA

IN_LNA

IN_LNA

RX_IN_LNA

RX_AGC2

IF_RX

RX_LO1

RX_AGC3

LNA_+3V

LNA_+3V

LNA_+3V

DEMOD_+3V
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+16.4 dB

BYPASS LOSS= -5.6 dB

LOW
ON-RESISTANCE
SWITCH (~4
OHMS) USED
FOR BYPASS
CIRCUITRY [SEE
APP NOTE]

R-OPEN TO GND PLACED IN CASE OF
BYPASS CIRCUIT NON USE

Pads for LO 
matching
circuit

+8 dB

Input= 0 to -10dBm

BYPASS CIRCUITRY IS
ENABLED WHEN BIAS
CURRENT < 5mA;
WHEN SWITCH IS OFF
THE BIAS DRAWS NO
CURRENT

54.9 Ohm
RESISTOR +
SWITCH
RESISTANCE = ~62
Ohms WHICH SETS
LNA CURRENT TO
10mA

61.9 Ohm
RESISTOR SETS
LNA CURRENT TO
10mA

LC FILTER 225 -400 MHz BANDPASS

-2 dB

+16.4 dB

OUTPUT
CIRCUITRY
MATCHED TO
900MHz (SEE
DATASHEET)

0402 BYPASS CAPS USED TO
MINIMIZE PARASITIC INDUCTANCE
AND RESONANCE

0402 BYPASS CAPS USED TO
MINIMIZE PARASITIC INDUCTANCE
AND RESONANCE

0402 BYPASS CAPS USED TO
MINIMIZE PARASITIC INDUCTANCE
AND RESONANCE

0402 BYPASS CAPS USED TO
MINIMIZE PARASITIC INDUCTANCE
AND RESONANCE

PADS FOR
TESTING

C23
100pF, 0402
C23
100pF, 0402

C33
0R
C33
0R

U2

MGA-71543

U2

MGA-71543

G3

D
2

S
1

S
4

C6
100pF, 0402
C6
100pF, 0402

C13
8.2pF, 0402
C13
8.2pF, 0402

L4
56nH
L4
56nH

U4

NC7SZ66P5X

U4

NC7SZ66P5X

A1 G
N

D
3

B 2

OE4

V
C

C
5

L10
56nH
L10
56nH

C636
C-OPEN, 0402
C636
C-OPEN, 0402

R1
R-OPEN
R1
R-OPEN

C1
10nF, 0402
C1
10nF, 0402

L7
100nH, 0402
L7
100nH, 0402

R5
R-OPEN
R5
R-OPEN

L6
330nH; 0603
L6
330nH; 0603

C9
C-OPEN, 0402
C9
C-OPEN, 0402

C31
0R
C31
0R

L11
68nH
L11
68nH

L3
22nH
L3
22nH

C22
100pF, 0402
C22
100pF, 0402

U7

uPC8106TB-A

U7

uPC8106TB-A

RFoutput 6

Vcc 5

PS 4

IFinput1

GND2

LOinput3

C32
1pF
C32
1pF

C17
7.0pF, 0402
C17
7.0pF, 0402

C18
C-OPEN, 0402
C18
C-OPEN, 0402

C35
100pF, 0402
C35
100pF, 0402

C2
100pF, 0402
C2
100pF, 0402

C21
5pF
C21
5pF

C40
1nF
C40
1nF

C634
1pF;0402

C634
1pF;0402

C29
10nF, 0402
C29
10nF, 0402

C41
100pF
C41
100pF

C12
15pF
C12
15pF

R11
51.1R;1%
R11
51.1R;1%

C10
10nF, 0402
C10
10nF, 0402

L8
330nH; 0603
L8
330nH; 0603

C39
100pF
C39
100pF

R4
R-OPEN;0402
R4
R-OPEN;0402

L1
10nH, 0402
L1
10nH, 0402

C27
C-OPEN, 0402
C27
C-OPEN, 0402

R12
100R, 1%
R12
100R, 1%

C7
8.2pF, 0402
C7
8.2pF, 0402

C637
10pF;0402
C637
10pF;0402

C34
C-OPEN
C34
C-OPEN

R9
54.9R, 1%, 0402
R9
54.9R, 1%, 0402

C3
8.2pF, 0402
C3
8.2pF, 0402

R3

0R

R3

0R

C28
1.2pF, 0402
C28
1.2pF, 0402

L12
68nH
L12
68nH

C8
5pF
C8
5pF

C20
20pF
C20
20pF

L2
10nH, 0402
L2
10nH, 0402

R110
54.9R, 1%, 0402
R110
54.9R, 1%, 0402

R6
R-OPEN;0402
R6
R-OPEN;0402

C5
7.0pF, 0402
C5
7.0pF, 0402

C15
100pF, 0402
C15
100pF, 0402

C19
100pF, 0402
C19
100pF, 0402

R2
0R
R2
0R

C14
C-OPEN, 0402
C14
C-OPEN, 0402

R7
51.1R;1%
R7
51.1R;1%

C635
1pF;0402

C635
1pF;0402

U1

MGA-71543

U1

MGA-71543

G3

D
2

S
1

S
4

L9
10nH
L9
10nH

L5
100nH, 0402
L5
100nH, 0402

C24
C-OPEN
C24
C-OPEN

L13
100nH, +/-5%
L13
100nH, +/-5%
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2

1

1

D D

C C

B B

A A

I_OUT_LPF
Q_OUT_LPF

I_IN_LPF
Q_IN_LPF

RX_IF_AMP_OUT

I_IN_LPF

DEMOD_VREF

DEMOD_VREF

Q_IN_LPF Q_OUT_LPF

I_OUT_LPF

DEMOD_VREF

DEMOD_VREF

RX_IF_AMP_OUT

D
EM

O
D

_V
R

EF

IO_PN

IO_PN
IO_PP
QO_PN
QO_PP

IO_PP

QO_PN

QO_PP

VDT1

VDT2VDT2

DEMOD_VREF

VDT1
VDT2

VDT1

DEMOD_VREF

RX_I_N

RX_I_P

RX_Q_N

RX_Q_P

RX_LO2

IF_RX

RX_AGC1

DEMOD_+3V

DEMOD_+3V

DEMOD_+3V

DEMOD_+3V

DEMOD_+3V

DEMOD_+3V
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Elliptic Low Pass Filter
100 Ohm
4th Order 
F(-3 dB cut-off) = 0.78MHz
Flat over +/-0.6 MHz

Provision for disabling offset voltage compensation

Typical Specs @ 900 MHz
G=-4.5 dB
Ripple(max)=2dB
VSWR=2.5
I=0 mA

LAYOUT NOTE: SAW filter should have a
cut between input and output ground and
several vias on both sides

OPTIONAL
RESISTOR
DIVIDER
BIAS

AC COUPLING FOR
INTERFACE TO
ANY CHIP

FILTER
IMPEDANCE SET
TO 100 Ohms AS
SUGGESTED BY
DATA SHEET

FILTER
IMPEDANCE SET
TO 100 Ohms AS
SUGGESTED BY
DATA SHEET

Continguency for
Inductor

Provision for
internal AGC

Provision for
internal AGC Provision for

internal AGC

Provision for
internal AGC

R98
R-OPEN
R98
R-OPEN

C157
2.2nF
C157
2.2nF

R92
R-OPEN
R92
R-OPEN

R96
R-OPEN
R96
R-OPEN

R90
R-OPEN
R90
R-OPEN

R95
R-OPEN
R95
R-OPEN

C81
100pF
C81
100pF

L36
22uH
L36
22uH

R88
100R, 1%
R88
100R, 1%

R93
R-OPEN
R93
R-OPEN

C58
100pF
C58
100pF

C55
100pF
C55
100pF

C67
100pF
C67
100pF

R97
R-OPEN
R97
R-OPEN

C169
2.2nF
C169
2.2nF

C54
100nF
C54
100nF

R23
200R, 1%
R23
200R, 1%

C168
3.3nF
C168
3.3nF

C75
100pF
C75
100pF

L40
22uH
L40
22uH

R19
R-OPEN
R19
R-OPEN

R610

0R

R610

0R

C52 100pFC52 100pF

GAIN = 21 dB
P1db = +11.5dBm

U5

UPC2771TB-A

GAIN = 21 dB
P1db = +11.5dBm

U5

UPC2771TB-A

IN1
GND2
GND3 OUT 4

GND5

VCC6

C173
10uF;10V;T;3216
C173
10uF;10V;T;3216

C30
1nF
C30
1nF

R91
R-OPEN
R91
R-OPEN

C44
1nF
C44
1nF

R94
R-OPEN
R94
R-OPEN

C76
100nF
C76
100nF

C156
3.3nF
C156
3.3nF

QUAD DEMOD

U11

AD8347ARUZ

QUAD DEMOD

U11

AD8347ARUZ

QOPP 25QOPN 26

RFIP11 V
P

S
2

12

IOFS 13

V
R

E
F

14
E

N
B

L
15

QOFS 16

VGIN17

VDT218

VAGC19

VDT120

V
P

S
3

21

QMXO22

QAIN24

V
C

M
0

5

IAIN6

LO
IN

1
V

P
S

1
2

COM1 27

COM3 7IMXO8

LO
IP

28

IOPP 4IOPN 3

COM2 9

RFIN10

COM3 23

R89
100R, 1%
R89
100R, 1%

R659
0R;0402

R659
0R;0402

C153
100pF
C153
100pF

C43
1nF
C43
1nF

R655

0R;0402

R655

0R;0402

C165
100pF
C165
100pF

C162
820pF
C162
820pF

C476
4.7uF, 1206

C476
4.7uF, 1206

SAW-Filter

U6 SAFC915MA70N-TC04

SAW-Filter

U6 SAFC915MA70N-TC04

RF_IN2 RF_OUT 5

G
N

D
1

G
N

D
3

G
N

D
4

G
N

D
6

C62
10uF;10V;T;3216
C62
10uF;10V;T;3216

R82
100R, 1%
R82
100R, 1%

C42
100nF
C42
100nF

C166
820pF
C166
820pF

R591
R-OPEN;0402
R591
R-OPEN;0402

R27 R-OPENR27 R-OPEN

L39
27uH
L39
27uH

C155
100pF
C155
100pF

R13
0R
R13
0R

L14
100nH, +/-5%
L14
100nH, +/-5%

C478
4.7uF, 1206

C478
4.7uF, 1206

R85100R, 1%R85100R, 1%

R16
200R, 1%
R16
200R, 1%

C49
10uF;10V;T;3216
C49
10uF;10V;T;3216

R592
R-OPEN;0402

R592
R-OPEN;0402

C467
4.7uF, 1206

C467
4.7uF, 1206

R10
0R
R10
0R

C471
4.7uF, 1206

C471
4.7uF, 1206

R593
R-OPEN;0402
R593
R-OPEN;0402

C158
100nF
C158
100nF

L35
27uH
L35
27uH

R594
R-OPEN;0402

R594
R-OPEN;0402

C53 100pFC53 100pF
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D D
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A A

PLL_CNTRL4 {AUXOUT}

PLL_REF

PLL_CNTRL3 {SENB}

PLL_CNTRL1 {SCLK}
PLL_CNTRL2 {SDATA}

PLL_CNTRL4 {AUXOUT}

PLL_REF

RX_TXN_A

RX_TXN_B

TX_LO2

RX_LO2

CLK_REF_OUT

PLL_CNTRL[1-4]

TX_LO1

RX_LO1

RX_TXN_A

RX_TXN_B

D_+3V

D_GND

D_GND D_GND

CLK_+3VCLK_+3V

D_GND

SYNTH_+3V

D_+3V

D_GND D_GND
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Test point for RF 
frequency synthesizer 
lock status

-6 dB power divider
Matched to 50 Ohm

Send the internal clock to
the digital processing for
comparison with the TCXO
clock, and possible drift
calibration.

LO2 fixed at 915 MHz

Contingency for 10uH
0603 inductors and
10uF;10V;T;3216 caps

Frequency Synthesizer M&C
Same pinout than L-band tx
Y2006

Inductors prevent cross-talk
between modulated signal and
LO (especially when modulated
signal frequency is close to LO
frequency). See Y03002revB

LO1 = 1140MHz - 1315MHz

-6 dB power divider
Matched to 50 Ohm

Capacitors to prevent ringing at
falling edge

L20
1.65NH_PCB_INDUCTOR
L20
1.65NH_PCB_INDUCTOR

L34 330nH; 0603L34 330nH; 0603

C51
100pF
C51
100pF

C144
100pF
C144
100pF

R24
18R,0603
R24
18R,0603

J9

SMA_PCB_90_FEMALE

J9

SMA_PCB_90_FEMALE

1 1

GND 2
GND 3
GND 4
GND 5

R66
0R
R66
0R

C68
100pF
C68
100pF

C56
100nF
C56
100nF

L19
1.47NH_PCB_INDUCTOR
L19
1.47NH_PCB_INDUCTOR

L16
18nH,5%
L16
18nH,5%

C164
100pF
C164
100pF

C47
100pF
C47
100pF

C137
33pF
C137
33pF

R22 0RR22 0R

U27

NC7SZ04P5X

U27

NC7SZ04P5X

NC1

A2

G
N

D
3

Y 4

V
C

C
5

L15
2.56NH_PCB_INDUCTOR
L15
2.56NH_PCB_INDUCTOR

L17 2.2nHL17 2.2nH

C739 1nFC739 1nF

C48
10uF;10V;T;3216
C48
10uF;10V;T;3216

U211

HMC226E

U211

HMC226E

A6

B4

RFC5

RF1 3

RF2 1

GND 2

C134
22pF
C134
22pF

C183

560pF

C183

560pF
R104
49.9R, 1%
R104
49.9R, 1%

Y2
XTAL_10MHZ/CSA309

Y2
XTAL_10MHZ/CSA309

L37 330nH; 0603L37 330nH; 0603

R20
0R
R20
0R

C69
100pF
C69
100pF

L613
100nH, +/-5%

L613
100nH, +/-5%

C66
100nF
C66
100nF

R64
1M, 1%
R64
1M, 1%

C70
10uF;10V;T;3216

C70
10uF;10V;T;3216

U26

NC7SZ04P5X

U26

NC7SZ04P5X

NC1

A2

G
N

D
3

Y 4

V
C

C
5

TP2

TP_SMALL

TP2

TP_SMALL

1

RF SYNTHESIZER

U10

SI4133-GT

RF SYNTHESIZER

U10

SI4133-GT

SCLK1
SDATA2 G

N
D

R
3

RFLD4
RFLC5

G
N

D
R

6

RFLB7 RFLA8

G
N

D
R

9
G

N
D

R
10

RFOUT 11

V
D

D
R

12

AUXOUT13

PWDNB14

XIN15

G
N

D
D

16

V
D

D
D

17

G
N

D
D

18

IFLA19
IFLB20

G
N

D
I

21

IFOUT 22

V
D

D
I

23

SENB24 C59
560pF
C59
560pF

R32
18R,0603
R32
18R,0603

TP1

TP_SMALL

TP1

TP_SMALL

1

C146
100nF
C146
100nF

C63
560pF
C63
560pF

R28
18R,0603
R28
18R,0603

C141
390pF;0603
C141
390pF;0603

R65
470R
R65
470R

L38 330nH; 0603L38 330nH; 0603

C145
100nF
C145
100nF

C139 1nFC139 1nF

C46
100nF
C46
100nF

R67
33R
R67
33R

L623
100nH, +/-5%
L623
100nH, +/-5%
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D D
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A A

uC_PROG3 {uC_RST#}

uC_PROG1 {uC_MISO}
uC_PROG2 {uC_SCLK}

uC_PROG4 {uC_MOSI}

COM1
COM2

COM2 {TX}
COM1 {RX}

PLL_CNTRL4 {AUXOUT}

PLL_CNTRL2 {SDATA}
PLL_CNTRL3 {SENB}

PLL_CNTRL1 {SCLK}

PLL_CNTRL3 {SENB}
PLL_CNTRL4 {AUXOUT}

PLL_CNTRL1 {SCLK}
PLL_CNTRL2 {SDATA}

uC_PROG4 {uC_MOSI}

uC_PROG1 {uC_MISO}
uC_PROG2 {uC_SCLK}
uC_PROG3 {uC_RST#}

RS232_RX
RS232_TX

M&C0 {LVTTL SERIAL RX}
M&C1 {LVTTL SERIAL TX}

PLL_STROBE

PLL_STROBE

CLK_ON_OFF

CLK_ON_OFF

TX_ENB2
TX_ENB

TX_ENB2

TX_ENB

M&C0 {LVTTL SERIAL RX}

M&C1 {LVTTL SERIAL TX}

PLL_CNTRL[1-4]

CLK_ON_OFF

TX_ENB2

TX_ENB

M&C1

M&C0

PLL_STROBE

D_+3V

D_+3V

D_GND
D_+3V
D_+3V

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_+3V

D_+3V

D_+3V

D_+3V

D_GND
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MICROCONTROLLER

Frequency Synthesizer M&C
Same pinout than L-band tx
Y2006

ATmega has built-in 
brownout detector.

IN CIRCUIT
PROGRAMMING HEADER

LVTTL 115.2 Kbaud/s serial communication with digital board

C132
100nF

C132
100nF

C121
C-OPEN
C121
C-OPEN

C123
100nF
C123
100nF

R73 10K; 1%R73 10K; 1%

P3

DB9_FEMALE

P3

DB9_FEMALE

5
9
4
8
3
7
2
6
1

Y1
XTAL_8.5MHz/HC49S

Y1
XTAL_8.5MHz/HC49S

J8

TSW-105-07-T-D

J8

TSW-105-07-T-D

GND 1MISO2
GND 3SCK4
GND 5RST6
GND 7LED8
VCC 9MOSI10

C124
100nF
C124
100nF

C11922pFC11922pF 8 Bit uC
Height:
1.2 mm
47.24 mils

U22

ATmega8515L-8AU

8 Bit uC
Height:
1.2 mm
47.24 mils

U22

ATmega8515L-8AU

V
C

C
38

G
N

D
16

PA0 (AD0) 37
PA1 (AD1) 36
PA2 (AD2) 35
PA3 (AD3) 34
PA4 (AD4) 33
PA5 (AD5) 32
PA6 (AD6) 31
PA7 (AD7) 30

PC0 (A8) 18
PC1 (A9) 19

PC2 (A10) 20
PC3 (A11) 21
PC4 (A12) 22
PC5 (A13) 23
PC6 (A14) 24
PC7 (A15) 25

NC 6
NC 17
NC 28
NC 39

PB0 (OC0/T0)40
PB1 (T1)41
PB2 (AIN0)42
PB3 (AIN1)43
PB4 (SS)44
PB5 (MOSI)1
PB6 (MISO)2
PB7 (SCK)3

PD0 (RXD)5
PD1 (TXD)7
PD2 (INT0)8
PD3 (INT1)9
PD4 (XCK)10
PD5 (OC1A)11
PD6 (WR)12
PD7 (RD)13

PE1 (ALE)27
PE2 (OC1B)26
RESET4

XTAL115
XTAL214

PE0 (ICP/INT2)29

C130
100nF

C130
100nF

C11722pFC11722pF

C133
100nF

C133
100nF

C125
100nF
C125
100nF

RS-232
   TXCVR

U21

SP3220ECA-L

RS-232
   TXCVR

U21

SP3220ECA-L

EN1

C1+2

V+ 3

C1-4

C2+5
C2-6

V- 7

R1IN 8R1OUT9

INVALID10

T1IN11

FORCEON12

T1OUT 13

G
N

D
14

V
C

C
15

FORCEOFF16
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SYNTH_+3V

LNA_+3V

DEMOD_+3V

MOD_+3V

IF_TX_+3V

PA_+3.6V

D_+3V

CLK_+3V

TX_ENB2

CLK_ON_OFF

D_GND

SYNTH_+3V

LNA_+3V

DEMOD_+3V

MOD_+3V

IF_TX_+3V

PA_+3.6V

D_+3V

+4.4V

CLK_+3V
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FREE VIA

1

FV294

FREE VIA

FV294

FREE VIA

1

FV78

FREE VIA

FV78

FREE VIA

1
FV190

FREE VIA

FV190

FREE VIA

1

FV31

FREE VIA

FV31

FREE VIA

1

FV142

FREE VIA

FV142

FREE VIA

1

FV145

FREE VIA

FV145

FREE VIA

1

FV79

FREE VIA

FV79

FREE VIA

1

FV6

FREE VIA

FV6

FREE VIA

1

FV217

FREE VIA

FV217

FREE VIA

1

FV73

FREE VIA

FV73

FREE VIA

1

FV150

FREE VIA

FV150

FREE VIA

1

FV211

FREE VIA

FV211

FREE VIA

1

FV263

FREE VIA

FV263

FREE VIA

1

FV26

FREE VIA

FV26

FREE VIA

1

FV148

FREE VIA

FV148

FREE VIA

1

FV62

FREE VIA

FV62

FREE VIA

1

FV10

FREE VIA

FV10

FREE VIA

1

FV290

FREE VIA

FV290

FREE VIA

1

FV59

FREE VIA

FV59

FREE VIA

1

FV177

FREE VIA

FV177

FREE VIA

1


