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FV348

FREE VIA

1

FV305

FREE VIA

1

FV12

FREE VIA

1

FV106

FREE VIA

1

FV74

FREE VIA

1

FV108

FREE VIA

1

FV203

FREE VIA

1

FV5

FREE VIA

1

FV189

FREE VIA

1

FV277

FREE VIA

1
FV283

FREE VIA

1

FV308

FREE VIA

1

FV145

FREE VIA

1

FV275

FREE VIA

1

FV306

FREE VIA

1

FV254

FREE VIA

1

FV210

FREE VIA

1

FV117

FREE VIA

1

FV334

FREE VIA

1

FV109

FREE VIA

1

FV219

FREE VIA

1

FV250

FREE VIA

1

FV231

FREE VIA

1

FV318

FREE VIA

1

FV212

FREE VIA

1

FV8

FREE VIA

1

FV342

FREE VIA

1

FV349

FREE VIA

1

FV135

FREE VIA

1

FV233

FREE VIA

1

FV314

FREE VIA

1

FV137

FREE VIA

1

FV182

FREE VIA

1

FV167

FREE VIA

1

FV243

FREE VIA

1

FV316

FREE VIA

1

FV164

FREE VIA

1

FV170

FREE VIA

1

FV120

FREE VIA

1

FV207

FREE VIA

1

FV184

FREE VIA

1

FV192

FREE VIA

1

FV4

FREE VIA

1

FV193

FREE VIA

1

FV88

FREE VIA

1

FV319

FREE VIA

1

FV206

FREE VIA

1
FV229

FREE VIA

1
FV248

FREE VIA

1

FV257

FREE VIA

1

FV69

FREE VIA

1

FV53

FREE VIA

1

FV67

FREE VIA

1

FV43

FREE VIA

1

FV33

FREE VIA

1

FV57

FREE VIA

1

FV3

FREE VIA

1

FV267

FREE VIA

1
FV339

FREE VIA

1

FV147

FREE VIA

1

FV152

FREE VIA

1

FV320

FREE VIA

1

FV44

FREE VIA

1
FV40

FREE VIA

1

FV278

FREE VIA

1

FV296

FREE VIA

1

FV141

FREE VIA

1

FV245

FREE VIA

1

FV345

FREE VIA

1

FV46

FREE VIA

1

FV273

FREE VIA

1

FV81

FREE VIA

1
FV113

FREE VIA

1

FV123

FREE VIA

1

FV217

FREE VIA

1

FV313

FREE VIA

1

FV150

FREE VIA

1

FV331

FREE VIA

1

FV23

FREE VIA

1

FV45

FREE VIA

1

FV261

FREE VIA

1
FV336

FREE VIA

1

FV16

FREE VIA

1

FV230

FREE VIA

1

FV19

FREE VIA

1

FV71

FREE VIA

1

FV60

FREE VIA

1

FV350

FREE VIA

1

FV124

FREE VIA

1

FV204

FREE VIA

1

FV178

FREE VIA

1
FV63

FREE VIA

1

FV148

FREE VIA

1
FV68

FREE VIA

1

FV48

FREE VIA

1

FV25

FREE VIA

1
FV344

FREE VIA

1

FV328

FREE VIA

1

FV151

FREE VIA

1

FV181

FREE VIA

1

FV98

FREE VIA

1

FV338

FREE VIA

1

FV90

FREE VIA

1

FV242

FREE VIA

1

FV322

FREE VIA

1

FV196

FREE VIA

1

FV9

FREE VIA

1

FV309

FREE VIA

1

FV22

FREE VIA

1

FV211

FREE VIA

1

FV247

FREE VIA

1

FV191

FREE VIA

1

FV36

FREE VIA

1

FV258

FREE VIA

1

FV294

FREE VIA

1

FV84

FREE VIA

1

FV130

FREE VIA

1

FV116

FREE VIA

1

FV238

FREE VIA

1

FV119

FREE VIA

1

FV228

FREE VIA

1

FV253

FREE VIA

1
FV241

FREE VIA

1

FV103

FREE VIA

1

FV315

FREE VIA

1
FV259

FREE VIA

1

FV256

FREE VIA

1

FV59

FREE VIA

1

FV93

FREE VIA

1

FV289

FREE VIA

1

FV35

FREE VIA

1

FV222

FREE VIA

1

FV287

FREE VIA

1

FV162

FREE VIA

1

FV332

FREE VIA

1

FV188

FREE VIA

1

FV132

FREE VIA

1

FV197

FREE VIA

1
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Title

Size Document Number Rev

Date: Sheet of

+5V +4.2V

TX_ON_OFF

INT_CLK_ON_OFF

TX_ON_OFF
INT_CLK_ON_OFF

AGC_PWR_DOWN

PLL_3.3V

AGC_PWR_DOWN

GND

D_+3.3V

D_GNDD_GND

D_GND

D_GND

D_GNDGND

GND

GND GND
GND

CLK_+3.3V

D_GNDD_GND

D_GND

D_GND

MOD_+3.3V

MOD_+3.9V

GNDGND
GND
GND

TX_PWR_+3.3V

GND

GND

GND

GND

GND

PLL_D_+3.3V

PLL_A_+3.3V

GND

C77
10uF;10V;T

R39
110K;0603;1%

C61
10uF;10V;T

R11
0R;0603

R44
49.9K;0603;1%

C58
1uF

C66
10nF;0603

C49
10uF;10V;T

C54
10uF;10V;T

C55
4.7uF; 10V; X5R

C60
10uF;10V;T

FR1

EXCML32A680U

1 2

C59
10nF;0603

D1

S3G

U17

LP2989IM-3.3

1 2

3

4 5

6

7

8

BYPASS NC

GROUND

INPUT OUTPUT

SENSE

ERROR

SHUTDOWN

C64
10uF;10V;T

C50
4.7uF; 10V; X5R

U19

LP2989IM-3.3

1 2

3

4 5

6

7

8

BYPASS NC

GROUND

INPUT OUTPUT

SENSE

ERROR

SHUTDOWN

L17
100nH;0603

C69
4.7uF; 10V; X5R

C67
10uF;10V;T

POWER
DISTRIB.
IN LAYOUT

P1

POWER_DIS_3_SMALL

1
2
3

1
2
3

L16
100nH;0603

C78
1uF

POWER
DISTRIB.
IN LAYOUT

P2

POWER_DIS_3_SMALL

1
2
3

1
2
3

C53
10nF;0603

J9

1757475

1

2

BATT+

BATT-

U15

LT1763CS8

1

2

3 4

5

6
7

8 OUT

ADJ

GND BYP

SHDN

GND
GND

IN

L15
100nH;0603

C43
10nF;0603

U16

LP2989IM-3.3

1 2

3

4 5

6

7

8

BYPASS NC

GROUND

INPUT OUTPUT

SENSE

ERROR

SHUTDOWN

L19
10uH;1210

TX_ON_OFF7

INT_CLK_ON_OFF7

AGC_PWR_DOWN7
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VOLTAGE GAIN 0.66

Y02006 4.1

COM-4002 L-Band TX / TX_PWR

Mobile Satellite Services

Christian K. Föhr / Michael J. Yoha
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B

6 7Monday, January 22, 2007

Title

Size Document Number Rev

Date: Sheet of

TX_PWR_SENSE1

TX_PWR_SENSE4
TX_PWR_SENSE3
TX_PWR_SENSE2

GND

TX_PWR_+3.3V GND

TX_PWR_+3.3V

TX_PWR_+3.3V
GND

TX_PWR_+3.3V

GNDGND

TX_PWR_+3.3V GND

GND

GND

GND

GND

{CONVST#}

{Din/out}
{SCLK}
{RD/WR#}

ADC &
TEMP-
SENSOR

U5 AD7818AR

1

2

3

4

5

6
7
8CONVST

OTI

AG
N

D

Vin1

VD
D

Din/out
SCLK

RD/WR

C70
10nF;0603

POWER
   TO
VOLTAGE

U10

AD8314ARM

1

2

3

4

5

6

7

8

RFIN

ENBL

VSET

FLTR

C
O

M
M

V_UP

V_DNVP
O

S

+

-

U7

AD820AR

1

2

3

4 5

6

7 8

N
C

-IN

+IN

-V
s

N
C

V(OUT)

+V
s

N
C

R7
0R;0603

L20
100nH;0603

R10

R-OPEN;0603

R15
0R;0603

C23 1uF

R6
1K;0603

C57

1uF

C11
10nF;0603

R23
R-OPEN;0603

C65
10nF;0603

C71
100nF;0603

TX_PWR_SENSE[1-4] 7

TX_SIG_PWR3



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

IN CIRCUIT
PROGRAMMING HEADER

COM-CONNECTOR
FROM BASEBAND UNIT

COM-CONNECTOR
TO EXT. PLL REF.
UNIT

COM-CONNECTOR
TO FILTER UNIT

Y02006 4

COM-4002 L-Band TX / uCONTROLLER

Mobile Satellite Services

Christian K. Föhr / Michael J. Yoha
18221A Flower Hill Way
Gaithersburg, MD 20879
USA

B

7 7Thursday, February 19, 2004

Title

Size Document Number Rev

Date: Sheet of

uC_RST#

uC_SCLK
uC_MISO

uC_SCLK
uC_RST#

uC_MISO

M&C_IN2
M&C_IN1
M&C_IN0

M&C_IN3
M&C_IN4
M&C_IN5PLL_CNTRL2

PLL_CNTRL3
PLL_CNTRL4

PLL_CNTRL1

TX_PWR_SENSE3
TX_PWR_SENSE2
TX_PWR_SENSE1

PLL_CNTRL4

PLL_CNTRL1

PLL_CNTRL3
PLL_CNTRL2

M&C_OUT1_1

M&C_OUT1_3
M&C_OUT1_2

M&C_OUT1_4
M&C_OUT1_5

M&C_OUT2_5
M&C_OUT2_4

M&C_OUT2_2
M&C_OUT2_1

M&C_OUT2_3

RS232_TX
RS232_RX

TO_RS232_TX
TO_RS232_RX

TO_RS232_TX
TO_RS232_RX

INT_CLK_ON_OFF

TX_ON_OFF

MOD_PWR_DOWN

MOD_PWR_DOWN

TX_ON_OFF

INT_CLK_ON_OFF

M&C_IN0
M&C_IN2

M&C_IN5
JTAG_TDI_TO_TDO

M&C_IN3
M&C_IN1

JTAG_TMS
JTAG_TCK

M&C_IN4

JTAG_TCK

CLK_IN_TO CLK_OUT

M&C_OUT2_4
JTAG_TMS
M&C_OUT2_5

JTAG_TDI_TO_TDO

M&C_OUT2_3M&C_OUT2_2
M&C_OUT2_1

JTAG_TCK

M&C_OUT1_5

CLK_IN_TO CLK_OUT
M&C_OUT1_1

M&C_OUT1_2 M&C_OUT1_3

JTAG_TMS
M&C_OUT1_4
JTAG_TDI_TO_TDO

CLK_IN_TO CLK_OUT

AGC_PWR_DOWN

TX_PWR_SENSE2 TX_PWR_SENSE4

TX_PWR_SENSE4

TX_PWR_SENSE1

TX_PWR_SENSE3
AGC_PWR_DOWN

AGC_PWR_DOWN

uC_MISO

D_+3.3V

D_GND

D_GND

D_GND

D_GND

D_+3.3V

D_+3.3V

D_+3.3V

D_+3.3V

D_+3.3V
D_+3.3V

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND
D_GND
D_GND
D_GND

D_GND

D_GND

D_GND

D_GND

D_+3.3V

{DAC_SYNC#}

{M&C_RX_IN}
{M&C_TX_IN}{SDATA}

{SENB}
{AUXOUT}

{SCLK}

{SCLK}
{RD/WR#}
{CONVST#}

{AUXOUT}

{SCLK}

{SENB}
{SDATA}

{M&C_TX_OUT}
{M&C_RX_OUT}

{M&C_RX_OUT}
{M&C_TX_OUT}

{M&C_TX_IN}{M&C_RX_IN}

{M&C_TX_OUT} {M&C_RX_OUT}

{M&C_RX_OUT}{M&C_TX_OUT}

{RD/WR#} {Din/out}

{Din/out}

{CONVST#}

{SCLK}
{uC_MOSI}

{uC_MOSI}

{DAC_SYNC#}

R2 R-OPEN;0603

C52 22pF;0603

8 Bit uC

U4

ATMEGAS8515L-8AC

38 16

37
36
35
34
33
32
31
30

18
19
20
21
22
23
24
25

6
17
28
39

40
41
42
43
44

1
2
3

5
7
8
9

10
11
12
13

27
26

4

15
14

29

VC
C

G
N

D

PA0 (AD0)
PA1 (AD1)
PA2 (AD2)
PA3 (AD3)
PA4 (AD4)
PA5 (AD5)
PA6 (AD6)
PA7 (AD7)

PC0 (A8)
PC1 (A9)

PC2 (A10)
PC3 (A11)
PC4 (A12)
PC5 (A13)
PC6 (A14)
PC7 (A15)

NC
NC
NC
NC

PB0 (T0)
PB1 (T1)
PB2 (AIN0)
PB3 (AIN1)
PB4 (SS)
PB5 (MOSI)
PB6 (MISO)
PB7 (SCK)

PD0 (RXD)
PD1 (TXD)
PD2 (INT0)
PD3 (INT1)
PD4
PD5 (OC1A)
PD6 (WR)
PD7 (RD)

ALE
OC1B
RESET

XTAL1
XTAL2

ICPC51 22pF;0603

J10

DB9__FEMALE

5
9
4
8
3
7
2
6
1

J6

TSW-105-07-T-D

12
34
56
78
910

GNDMISO
GNDSCK
GNDRST
GNDLED
VCCMOSI

2mm CONNECTOR
MALE; RIGHT ANGLE

J1

TMMH-106-01-L-D-RA

A1
A2
A3
A4
A5
A6

B1
B2
B3
B4
B5
B6

A1
A2
A3
A4
A5
A6

B1
B2
B3
B4
B5
B6

Y2
XTAL_3.6864MHZ/HC49S 

2mm CONNECTOR
MALE; RIGHT ANGLE

J4

TMMH-106-01-L-D-RA

A1
A2
A3
A4
A5
A6

B1
B2
B3
B4
B5
B6

A1
A2
A3
A4
A5
A6

B1
B2
B3
B4
B5
B6

C63
100nF;0603

C62
100pF;0603

C46
100nF;0603

C47
100nF;0603

C1
100nF;0603

RS-232
  
TXCVR

U1

SP3220ECA

1

2

3

4

5
6

7

89

10

11

12

13

14
15

16

EN

C1+

V+

C1-

C2+
C2-

V-

R1INR1OUT

INVALID

T1IN

FORCEON

T1OUT

G
N

D
VC

C

FORCEOFF
C48

100nF;0603
C2

100nF;0603

2mm CONNECTOR
FEMALE; RIGHT
ANGLE

J3

SQT-106-01-L-D-RA

A1
A2
A3
A4
A5
A6

B1
B2
B3
B4
B5
B6

A1
A2
A3
A4
A5
A6

B1
B2
B3
B4
B5
B6

R8 10K;0603

TX_PWR_SENSE[1-4]6

PLL_CNTRL[1-4]2

INT_CLK_ON_OFF5

MOD_PWR_DOWN3

TX_ON_OFF5

AGC_PWR_DOWN5

uC_MISO


