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Bandpass filters
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Lowpass filters
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GND

LPF_OUT

EXT_P
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Modules interconnect
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TXE_270

TX Quad preamprf_txquad.SchDoc

TX_PA_IN

PA_BIAS TX_PA_OUT
PTT_N5V
PTT_5V

TX Power Amplifierrf_txpa.SchDocRX_QSD_IN

OUT_I
OUT_Q

PTT_5V

RX_CLK_N
RX_CLK_P

RX Detectorrf_rxd.SchDocSDA
SCL

RX_CLK_N
RX_CLK_P

TX_CLK_P
TX_CLK_N

Local Oscillatorrf_lo.SchDoc

RX_QSD_IN

BAND0
BAND1
PTT_5V

RX_ANT

TX_MIX
TX_PRE_IN

PTT_N5V

Bandpass filtersrf_bpf.SchDoc

TX_PA_OUTLPF_OUT

BAND0
BAND1
BAND2

Lowpass filtersrf_lpf.SchDoc

OUT_I
OUT_Q

IN_I
IN_Q

PTT_5V
PTT_N5V

SDA
SCL

PWR_FWD
PWR_RET

PA_BIAS

BAND0
BAND1

ANT

BAND2

ANT_RX_ON
ANT_TX_ON

UI board interfacerf_conn.SchDoc

IN_I

IN_I
IN_Q

IN_Q

PTT_5V
PTT_N5V

PTT_5V

PA_BIAS

PA_BIAS

ANT

OUT_I

OUT_I
OUT_Q

OUT_Q

SDA

SDA
SCL

SCL

PWR_FWD

PWR_FWD
PWR_RET

PWR_RET

BAND0

BAND0
BAND1

BAND1

BAND1
BAND0

PTT_5V

BAND2

BAND2

PTT_N5V

TX_MIX

TXE_270
TXE_180
TXE_90
TXE_0

TX_CLK_P
TX_CLK_N

TX Mixerrf_txmix.SchDoc

PTT_N5V

RX_ANTANT_RX_ON
ANT_TX_ON

TX_PA_OUT

Antenna Switchingrf_trsw.SchDoc

PTT_N5V

ANT_RX_ON
ANT_TX_ON

ANT_RX_ON
ANT_TX_ON

PTT_N5V

ANT

PTT_5V

All jumpers installed by default, remove selectively to bypass modules during testing

TX_PRE_IN

TX_PA_IN

TX Preamprf_txpreamp.SchDoc

ANT LPF_OUT

PWR_FWD
PWR_RET

SWR/Power meterrf_swrmet.SchDoc
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RX Detector

VCC_5V

QSD_BIAS

RX_QSD_IN

GND

OUT_Q

OUT_I

GND

QSD_BIAS

GND

GND
GND

GND

GND

6

VCC_5V

GND

RXD_A5V

RXD_A5VGND

RXD_A5V R35 100

R41
100

R42
100

R43
100

R44
100

R46
100

R47
100

QSD_BIAS

RX_CLK_P

RX_CLK_N

RX_CLK_P_L

RX_CLK_N_L

PTT_5V PTT_5V

RX_CLK_N_L

RX_CLK_P_L

PTT_5V

0
S1 S0
0
0

0
1

OE

0 1 1
0

0

1 0
1 X X

MODE
RX
RX
RX
RX
TX

Switches
1B1
2B2

2B3
1B4

All Open

Phases
270
0

180
90

GND

C65
100nF

C67
100nF

C66
100nF

C72
100nF

C75
100nF

C77
100nFC76

10uF

100V/NPO

C68
22nF

100V/NPO

C69
22nF

1B16

1B25

OE11

S12

1B43

1B34

Vss8

1A7

2A 9

2B1 10

2B2 11

2B3 12

2B4 13

S0 14

OE2 15

Vcc 16
U15

SN74CBT3253C

GND

InB- 6

InB+ 5

OutA1

InA-2

InA+3

V-4

V+ 8

OutB 7

U16

OPA2350UA

RFC1

47uH

R36
4.7K

R51 100

R52 100 R50
1K

R49
1K

R45
2.2k

R48
2.2k

C70
390

C74
390

R37
1.5K

R38
10

R39
10

6

4

1

2

3

T1

CX2074NLQ1
BFR93A

R51,R52 - damping resistors, as LO divider and mixer on diff power rails
could be replaced with jumpers if one feels they are not needed

C76a
10uFGND

PIC6501 PIC6502 

COC65 

PIC6601 

PIC6602 COC66 

PIC6701 

PIC6702 COC67 

PIC6801 

PIC6802 
COC68 

PIC6901 

PIC6902 
COC69 

PIC7001 

PIC7002 
COC70 

PIC7201 

PIC7202 
COC72 

PIC7401 

PIC7402 

COC74 

PIC7501 

PIC7502 COC75 PIC7601 

PIC7602 
COC76 

PIC76a01 PIC76a02 

COC76a 

PIC7701 

PIC7702 COC77 

PIQ101 

PIQ102 

PIQ103 
COQ1 

PIR3501 PIR3502 

COR35 

PIR3601 

PIR3602 

COR36 

PIR3701 

PIR3702 

COR37 

PIR3801 

PIR3802 
COR38 

PIR3901 

PIR3902 
COR39 

PIR4101 PIR4102 

COR41 

PIR4201 PIR4202 

COR42 

PIR4301 PIR4302 

COR43 

PIR4401 PIR4402 

COR44 

PIR4501 

PIR4502 
COR45 

PIR4601 

PIR4602 
COR46 

PIR4701 

PIR4702 
COR47 

PIR4801 

PIR4802 
COR48 

PIR4901 

PIR4902 
COR49 

PIR5001 

PIR5002 
COR50 

PIR5101 PIR5102 
COR51 

PIR5201 PIR5202 
COR52 

PIRFC101 PIRFC102 

CORFC1 

PIT101 

PIT102 

PIT103 

PIT104 

PIT106 

COT1 

PIU1501 

PIU1502 

PIU1503 

PIU1504 

PIU1505 

PIU1506 

PIU1507 

PIU1508 PIU1509 

PIU15010 

PIU15011 

PIU15012 

PIU15013 

PIU15014 

PIU15015 

PIU15016 

COU15 

PIU1601 

PIU1602 

PIU1603 

PIU1604 PIU1605 

PIU1606 

PIU1607 

PIU1608 

COU16 

POOUT0I 

POOUT0Q 

POPTT05V 

PORX0CLK0N 

PORX0CLK0P 

PORX0QSD0IN 
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ANT

PWR_RET

PWR_FWD

GND

GND GND

LPF_OUT

GND

DS1
16/30HB

to LPFs

Forward/Return

D5
PMEG6010CEH

D6
PMEG6010CEH

R57 47

R61 47

0.45mm wire

0.45mm wire

R58
2.2k R62 2.2k

C82
2.2uF

C83
2.2uF

RFC10

47uH RFC11

47uH

T2
FT50-43 10:1 ratio

T3
FT50-43 10:1 ratio

GND

static protection, could be skipped
if not planning to fly kite antennas
rated for 90V, suitable for upto 8-10W1T with coax, check mod docs

1T with coax, check mod docs

GND

12
SWR/PWR Meter

PIC8201 PIC8202 
COC82 

PIC8301 PIC8302 
COC83 

PID501 

PID502 

COD5 
PID601 

PID602 

COD6 

PIDS101 

PIDS102 
CODS1 

PIR5701 PIR5702 

COR57 

PIR5801 PIR5802 
COR58 

PIR6101 PIR6102 

COR61 

PIR6201 PIR6202 

COR62 

PIRFC1001 PIRFC1002 

CORFC10 

PIRFC1101 PIRFC1102 

CORFC11 

PIT201 PIT202 

PIT203 PIT204 PIT205 
COT2 

PIT301 PIT302 

PIT303 PIT304 PIT305 

COT3 

POANT POLPF0OUT 

POPWR0FWD 

POPWR0RET 
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RX_ANT

Antenna Switching

ANT_TX_ON

ANT_RX_ON

to BPFs

TR switching

TX_PA_OUT from PA out/LPF in

GND

GND

GNDC79

100nF

C81

100nF

C80

100nF

C78

1nF

RFC2
47uH

RFC3
47uH

D3

MA4P7102F
D4
MA4P7102F

R54 3.9K

R53 220

all switch caps 100V, if you're modding for more than 5W, please replace with 200V

PIC7801 PIC7802 

COC78 

PIC7901 PIC7902 

COC79 PIC8001 PIC8002 

COC80 

PIC8101 PIC8102 

COC81 
PID301 PID302 

COD3 

PID401 

PID402 
COD4 

PIR5301 PIR5302 

COR53 

PIR5401 PIR5402 

COR54 

PIRFC201 

PIRFC202 
CORFC2 

PIRFC301 

PIRFC302 
CORFC3 

POANT0RX0ON 

POANT0TX0ON 

PORX0ANT POTX0PA0OUT 
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TX Mixer

GND

VCC_5V

GND

GND

GND

GND

TX_MIX

8

TXE_0

TXE_90

TXE_180

TXE_270

GND

R69
2.2k

R70

2.2k

R63
47

R64
47

R65
47

R66
47

R67
47

R68
47

GND

GND

GND

VCC_5V

TX_CLK_N_L

TX_CLK_P_L

TX_CLK_N

TX_CLK_P

TX_CLK_N_L

TX_CLK_P_L

PTT_N5V PTT_N5V

PTT_N5V

QSE bias

0
S1 S0
0
0

0
1

OE

0 1 1
0

0

1 0
1 X X

MODE
TX
TX
TX
TX
RX

Switches
1B1/2B1
2B2/1B2

2B3/1B3
1B4/2B4

All Open

Phases
180/0
90/270

270/90
0/180

GND

C88
100nF

C89

100nF

C90

10uF

100V/NPO

C84
22nF

100V/NPO

C85
22nF

100V/NPO

C86
22nF

100V/NPO

C87
22nF

1B16

1B25

OE11

S12

1B43

1B34

Vss8

1A7

2A 9

2B1 10

2B2 11

2B3 12

2B4 13

S0 14

OE2 15

Vcc 16
U17

SN74CBT3253C

RFC4

47uH
R71 100

R72 100

6

4

1

2

3 T4

CX2074NL

R71,R72 - damping resistors, as LO divider and mixer on diff power rails
could be replaced with jumpers if one feels they are not needed

3 dBm max here, to
prevent mixer overload!

PIC8401 
PIC8402 

COC84 

PIC8501 

PIC8502 
COC85 

PIC8601 

PIC8602 
COC86 

PIC8701 

PIC8702 
COC87 

PIC8801 

PIC8802 COC88 

PIC8901 

PIC8902 COC89 PIC9001 

PIC9002 

COC90 

PIR6301 PIR6302 

COR63 

PIR6401 PIR6402 

COR64 

PIR6501 PIR6502 

COR65 

PIR6601 PIR6602 

COR66 

PIR6701 PIR6702 

COR67 

PIR6801 PIR6802 

COR68 

PIR6901 

PIR6902 
COR69 

PIR7001 PIR7002 
COR70 

PIR7101 PIR7102 
COR71 

PIR7201 PIR7202 
COR72 

PIRFC401 PIRFC402 

CORFC4 

PIT401 

PIT402 

PIT403 

PIT404 

PIT406 

COT4 

PIU1701 

PIU1702 

PIU1703 

PIU1704 

PIU1705 

PIU1706 

PIU1707 

PIU1708 PIU1709 

PIU17010 

PIU17011 

PIU17012 

PIU17013 

PIU17014 

PIU17015 

PIU17016 

COU17 

POPTT0N5V 

POTX0CLK0N 

POTX0CLK0P 

POTX0MIX 

POTXE00 

POTXE090 

POTXE0180 

POTXE0270 
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VCC_12V

GND

GND

TX_PA_OUT

GND

GND

PA_BIASfrom DAC

GND

TX Power Amplifier
9

TX_PA_IN

GNDGND

GND

GNDVCC_8V

available only when powered on

PTT_N5Vactive low

GND GND

GND

GND

GNDGND GND

GND

GND

GND

GND

GND

C106 100nF

C104
100nF

C99

100nF

C100

100nF

C101

100nF

C102
100nF

C103
100nF

C93
100nF

C97
100nF

C98
100nF

C91

100nF

C92

100nF

C105
10uF

Vout 1

GND2

GND3

Adj4 Inh 5

GND 6

GND 7

Vin8
U18

LM2931CDG

RFC5

47uH

RFC6

47uH

RFC7

47uH

R73

2.2k

R75 2.2k

R83 2.2k

C95
47nF

C94
47nF

R78
4.7

R80
4.7

R81
220

R82
220

RFC8

BN43-2402 1T choke

Q5
RD16HHF1

Q6
RD16HHF1

Q3
DXT3150

Q4
DXT3150

6

4

1

2

3

T5

Custom BN43-2402

1

2

3

4

T6

BN43-202
2T bifilar transformer
0.45mm wire

0.45mm wireR83a
10
Optional

16V
C96a 22uF

R83b

1K
GND

C94a
100nF

GND

PTT_5V

R74
2.2k

R76
2.2k

GND16V
C96 22uF

16VC106a 22uF

1

2

3

4

5

T7

BN43-202 transformer

1T

1T

4T

all PA caps 100V, if you're modding for more than 5W, please replace with 200V

check mod docs

check mod docs

R77
47

R79
47

approx 35dBm amplification of this stage

PIC9101 PIC9102 

COC91 

PIC9201 PIC9202 

COC92 

PIC9301 

PIC9302 
COC93 

PIC9401 

PIC9402 
COC94 

PIC94a01 

PIC94a02 
COC94a 

PIC9501 

PIC9502 
COC95 

PIC9601 PIC9602 
COC96 

PIC96a01 PIC96a02 
COC96a 

PIC9701 

PIC9702 
COC97 

PIC9801 

PIC9802 
COC98 

PIC9901 PIC9902 

COC99 

PIC10001 PIC10002 

COC100 

PIC10101 PIC10102 

COC101 

PIC10201 

PIC10202 
COC102 

PIC10301 

PIC10302 
COC103 

PIC10401 PIC10402 
COC104 

PIC10501 PIC10502 

COC105 

PIC10601 PIC10602 

COC106 

PIC106a01 PIC106a02 

COC106a 

PIQ301 

PIQ302 

PIQ303 
COQ3 

PIQ401 

PIQ402 

PIQ403 
COQ4 

PIQ501 

PIQ502 

PIQ503 
COQ5 

PIQ601 

PIQ602 

PIQ603 
COQ6 

PIR7301 PIR7302 

COR73 

PIR7401 

PIR7402 

COR74 

PIR7501 PIR7502 

COR75 

PIR7601 

PIR7602 

COR76 

PIR7701 

PIR7702 
COR77 

PIR7801 

PIR7802 
COR78 

PIR7901 

PIR7902 
COR79 

PIR8001 

PIR8002 
COR80 

PIR8101 

PIR8102 
COR81 

PIR8201 

PIR8202 
COR82 

PIR8301 PIR8302 

COR83 

PIR83a01 

PIR83a02 
COR83a 

PIR83b01 PIR83b02 

COR83b 

PIRFC501 PIRFC502 

CORFC5 

PIRFC601 PIRFC602 

CORFC6 

PIRFC701 PIRFC702 

CORFC7 

PIRFC801 

PIRFC802 

CORFC8 

PIT501 

PIT502 

PIT503 

PIT504 

PIT506 

COT5 

PIT601 

PIT602 

PIT603 

PIT604 

COT6 

PIT701 

PIT702 

PIT703 

PIT704 

PIT705 

COT7 

PIU1801 

PIU1802 

PIU1803 

PIU1804 PIU1805 

PIU1806 

PIU1807 

PIU1808 

COU18 

POPA0BIAS 

POPTT05V 

POPTT0N5V 

POTX0PA0IN 

POTX0PA0OUT 
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TX RF preamp

TX_PA_INTX_PRE_IN

VCC_5V

IN1 OUT 3

G
N

D
2

U20 HMC482ST89E

C113

100nF

C116

100nF

C114
100nF

RFC12
47uH

C115
10uF

R102

27

Could skip installing this cap, but would
be a trouble if bypassing the module

GND

GND GND

Gain limited to 10dB via biasing resistor R102

PIC11301 PIC11302 

COC113 

PIC11401 

PIC11402 
COC114 

PIC11501 

PIC11502 
COC115 

PIC11601 PIC11602 

COC116 

PIR10201 PIR10202 

COR102 

PIRFC1201 

PIRFC1202 
CORFC12 

PIU2001 

PIU2002 

PIU2003 

COU20 

POTX0PA0IN POTX0PRE0IN 
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TX Quad preamp

GND TX_OA_BIASTX_OA_BIAS

0 deg

180 deg

270 deg

90 deg

GND

TX_OA_BIAS

IN_I

IN_Q

10

VCC_5V

GND

TXE_0

TXE_90

TXE_180

TXE_270

SC_A5V

SC_A5V

R84
10k

R85
10k

R86
10k

R87
10k R89

10k

R88
10k

R90
10k

R91
10k

R101
2.2k

R100
2.2k

C126
100nF

C127
100nF

C129

100nF

C109

10uF

C110

10uF

C111

10uF

C112

10uF

C128
10uF

In2-6

In2+5

Out11

In1-2

In1+3

Vdd4

Out3 8Out27

In3- 9

In3+ 10

Vss 11

In4+ 12

In4- 13

Out4 14
U19

TLV2464CD

RFC9
47uH

C107
100pF

C108
100pF

C107a

100pF

C108a

100pF

PIC10701 

PIC10702 

COC107 

PIC107a01 PIC107a02 

COC107a 

PIC10801 

PIC10802 
COC108 

PIC108a01 PIC108a02 

COC108a 

PIC10901 PIC10902 

COC109 

PIC11001 PIC11002 

COC110 

PIC11101 PIC11102 

COC111 

PIC11201 PIC11202 

COC112 

PIC12601 

PIC12602 COC126 

PIC12701 

PIC12702 COC127 PIC12801 

PIC12802 
COC128 

PIC12901 PIC12902 

COC129 

PIR8401 PIR8402 
COR84 

PIR8501 PIR8502 
COR85 

PIR8601 

PIR8602 
COR86 

PIR8701 

PIR8702 
COR87 

PIR8801 PIR8802 
COR88 

PIR8901 PIR8902 
COR89 

PIR9001 PIR9002 
COR90 

PIR9101 PIR9102 
COR91 

PIR10001 

PIR10002 
COR100 

PIR10101 

PIR10102 
COR101 

PIRFC901 

PIRFC902 
CORFC9 

PIU1901 

PIU1902 

PIU1903 

PIU1904 

PIU1905 

PIU1906 

PIU1907 PIU1908 

PIU1909 

PIU19010 

PIU19011 

PIU19012 

PIU19013 

PIU19014 

COU19 

POIN0I 

POIN0Q 

POTXE00 

POTXE090 

POTXE0180 

POTXE0270 
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