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D D
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B B

A A

ADDRESS
LATCH
[A0 - A7]

IN CIRCUIT
PROGRAMMING HEADER

UNDERVOLTAGE
SENSING
CIRCUIT

Y01012 0

ComBlock 7001 / MICROCONTROLLER

Mobile Satellite Services

Christian Föhr

18221A Flower Hill Way
Gaithersburg, MD 20879
USA

B

4 6Tuesday, December 11, 2001

Title

Size Document Number Rev

Date: Sheet of

uC_CNTRL2
uC_CNTRL1

uC_AD0
uC_AD1
uC_AD2
uC_AD3
uC_AD4
uC_AD5
uC_AD6
uC_AD7

uC_AD5

uC_AD7

uC_AD0

uC_AD4

uC_AD1

uC_AD3
uC_AD2

uC_AD6

uC_AD[0-7]

uC_A0
uC_A1
uC_A2
uC_A3
uC_A4
uC_A5
uC_A6
uC_A7

FPGA_CNTRL2
FPGA_CNTRL3

FPGA_CNTRL1

FPGA_CNTRL4

uC_A8
uC_A9
uC_A10
uC_A11
uC_A12
uC_A13
uC_A14

uC_A18

uC_A15

uC_A17
uC_A16

COM_1
COM_2

uC_A2

uC_A10

uC_A0

uC_A13

uC_AD0

uC_A16

uC_A7

uC_AD5

uC_AD1

uC_AD4uC_A14

uC_CNTRL2
uC_CNTRL3

uC_AD7

uC_A15

uC_A5

uC_A12
uC_AD3

uC_CNTRL1

uC_AD2

uC_A6

uC_A4

uC_A9

uC_A3

uC_A11

uC_A1

uC_A8

uC_A17
uC_AD6

uC_A18uC_PROG4

uC_PROG3

uC_PROG1
uC_PROG2

uC_PROG3

uC_PROG3

uC_PROG1
uC_PROG2

uC_PROG4

FPGA_CNTRL3
FPGA_CNTRL2
FPGA_CNTRL1

uC_CNTRL3

uC_CNTRL1
uC_CNTRL2

uC_CNTRL4

uC_CNTRL4

uC_CNTRL4

FPGA_CNTRL4 uC_CNTRL3

COM_2 RS232_TX
RS232_RXCOM_1

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_+3.3V D_GND
D_GND

D_+3.3V

D_GND
D_GND
D_GND
D_GND
D_+3.3V

D_GND

D_+3.3V

D_GND D_+3.3V

D_GND

D_GND

D_GND

D_+3.3V

D_GND

D_+3.3V

D_GND

D_+3.3V

D_GND

{uC_RD#}
{uC_WR#}

{FPGA_CLK}
{FPGA_DIN}

{FPGA_PROG}

{FPGA_DONE}

{RX}
{TX}

{uC_RD#}
{uC_FLASH_CS#}

{uC_WR#}

{uC_MOSI}

{uC_RST#}

{uC_MISO}
{uC_SCLK}

{uC_RST#}

{uC_RST#}

{uC_MISO}
{uC_SCLK}

{uC_MOSI}

{FPGA_DIN}
{FPGA_CLK}
{FPGA_PROG}

{uC_FLASH_CS#}

{uC_WR#}
{uC_RD#}

{uC_ALE}

{uC_ALE}

{uC_ALE}

{FPGA_DONE} {uC_FLASH_CS#}

{TX}
{RX}

R5
56K;0603

C21
22nF;0603

C34
100pF;0603

C2

100nF

Q1
2N3906;SOT23

512K x 8 bits

Flash Memory

U3

Am29LV040B-70JC

5
6
7
8
9

10
11
12

13
14
15

16

17
18
19
20
21

22

23

24

25

26
27

28
29

30

31

32

1

2
3

4

A7
A6
A5
A4
A3
A2
A1
A0

DQ0
DQ1
DQ2

VS
S

DQ3
DQ4
DQ5
DQ6
DQ7

CE#

A10

OE#

A11

A9
A8

A13
A14

A17

WE#

VC
C

A18

A16
A15

A12

U6

74LCX373M

1

23
4 5

67
8 9

10

11

1213
14 15

1617
18 19

20

OE

Q0D0
D1 Q1

Q2D2
D3 Q3

G
N

D

LE

Q4D4
D5 Q5

Q6D6
D7 Q7

VC
C

C10
22nF;0603

P1

DB9__FEMALE

5
9
4
8
3
7
2
6
1

C3
100nF

R7
R-OPEN

R6
180K;0603

C8 22pF;0603

8 Bit uC

U7

AT90S8515-4AC

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

ICP
C9 22pF;0603

R4 33K;0603

C11
22nF;0603

J5

AVR PROGRAM SOCKET

12
34
56
78
910

GNDMISO
GNDSCK
GNDRST
GNDLED
VCCMOSI

RS-232
  
TXCVR

U5

MAX3221ECAE

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

Y1
XTAL_3.6864MHZ/HC49S

C1

100nF

R3
33K;0603

C7

100nF
R2 10K;0603

C6

100nF

uC_AD[0-7]5,4

uC_CNTRL[1-4]5,4

FPGA_CNTRL[1-4]5,4
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5

4

4

3

3

2

2

1
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Imax = 800mA

+5 V Supply

Imax = 800mA

Imax = 800mA
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USA

A
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Title

Size Document Number Rev

Date: Sheet of

D_+3.3VV_IN

D_GND
D_GND

D_GND

V_IN

D_GND
D_GND

V_IN D_+2.5V

D_GND

V_IN

D_GND

D_GND

D_GND

D_+1.8V

C35
100nF;0603

U8
LD1117DT33

143

G
N

D

V
O

U
T

V
IN

D1

1N5404

C40
100nF;0603

C26
10uF;10V;T

C13
100nF;0603

FR1
EXCML32A680U

1 2

C45
10uF;10V;T

POWER
DISTRIB.
IN LAYOUT

P3

POWER_DIS_3_BIG

1
2
3

1
2
3

POWER
DISTRIB.
IN LAYOUT

P2

POWER_DIS_3_BIG

1
2
3

1
2
3

U9

LD1117DT25C

3 14

V
IN

G
N

D

V
O

U
T

U1

506-5ULV02 Terminal Block

1

2

BATT+

BATT-

C43
C-OPEN

U10

LM1117MPX-1.8

1

23
4

G
N

D

VoutVin
Vout

C36
10uF;10V;T



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A
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Title

Size Document Number Rev

Date: Sheet of

AHA_CNTRL1
AHA_CNTRL2
AHA_CNTRL3
AHA_CNTRL4

AHA_CNTRL6
AHA_CNTRL5

AHA_D4

AHA_C6

AHA_U4

AHA_U2

AHA_E1

AHA_C4

AHA_E2

AHA_E4

AHA_C5

AHA_U3

AHA_C7

AHA_D1

AHA_C3

AHA_C1

AHA_U1

AHA_C2

AHA_E3

AHA_D2
AHA_D3

AHA_E4

AHA_D3

AHA_E1

AHA_CNTRL3

AHA_U3

AHA_U1

AHA_C4

AHA_CNTRL1

AHA_CNTRL5
AHA_D2

AHA_C2

AHA_C6

AHA_E3

AHA_U2

AHA_CNTRL4

AHA_D1

AHA_C1

AHA_U4

AHA_CNTRL2

AHA_E2

AHA_CNTRL6

AHA_C5

AHA_D4

AHA_C3

AHA_C7

AHA_CNTRL7

AHA_CNTRL7

AHA_CNTRL6

AHA_CNTRL5

D_+3.3V
D_+3.3V

D_+1.8V

D_GND

D_+3.3V

D_+3.3V

D_GND

D_+3.3V

D_GND

D_GND

D_GND

D_+3.3V

D_GND

D_GND

D_GND

D_GND

D_+1.8V

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_+1.8V

{RESET_N}
{PLL_SYSCLK}
{E_CS_N}
{D_CS_N}

{D_GOUT}
{E_GOUT}

{D_RDY}

{C_FS}

{U_ACPT}

{U_DATA}

{E_CLK}

{C_DATA1}

{E_DATA}

{E_RDY}

{C_DATA0}

{U_FS}

{C_ACPT}

{D_CLK}

{C_DATA2}

{C_CLK}

{U_CLK}

{C_DATA3}

{E_FS}

{D_DATA}
{D_FS}

{E_RDY}

{D_FS}

{E_CLK}

{E_CS_N}

{U_FS}

{U_CLK}

{C_DATA1}

{RESET_N}

{E_GOUT}
{D_DATA}

{C_DATA3}

{C_FS}

{E_FS}

{U_DATA}

{D_CS_N}

{D_CLK}

{C_CLK}

{U_ACPT}

{PLL_SYSCLK}

{E_DATA}

{D_GOUT}

{C_DATA0}

{D_RDY}

{C_DATA2}

{C_ACPT}

{PLL_BYPASS}

{PLL_BYPASS}

{D_GOUT}

{E_GOUT}

C33 22nF;0603

C16 22nF;0603

C20 22nF;0603

C18 22nF;0603

C14 22nF;0603

C24 22nF;0603

C25 22nF;0603

C22 22nF;0603

C19 22nF;0603

C12 22nF;0603

C15 22nF;0603

TP1
1

C17 22nF;0603

C5
100nF;0603

R1
100R;0603

TP2
1

DECODED DATA

ENCODED DATA

CHANNEL DATA

UNENCODED DATA

U2

AHA4524

1

2
3

4

5

6

7

8

9
10

11
12

13
14

15
16

17

18

19
20

21
22

23
24

25

26
27

28

29

30

31

32

33

34
35

36

37

38
39

40

41

4243

44

45
46

47

48

49
50

51

52

53

54

55

56

57
58

59

60
61

62

63

64

C_ACPT

G
N

D
IO

VD
D

IO

DPARINPUT

G
N

D

C_CLK

VD
D

C_FS

RDYPOLARITY
ACPTPOLARITY

C_DATA[3]
C_DATA[2]

VD
D

G
N

D

C_DATA[1]
C_DATA[0]

SCANMODE

E_CS_N

VD
D

G
N

D

E_FS
E_DATA

G
N

D
IO

VD
D

IO

E_CLK

VD
D

G
N

D

E_RDY

G
N

D

E_GOUT

VD
D

E_MODE

U_ACPT

G
N

D
IO

VD
D

IO

U_CLK

U_FS

G
N

D
VD

D

U_DATA

SYSCLK

AG
N

D

VA
D

PLL_BYPASS

VD
D

G
N

D

TRISTATE_N

TESTMODE

VD
D

G
N

D

RESET_N

D_CS_N

VD
D

D_FS

G
N

D

D_DATA

G
N

D
IO

VD
D

IO

D_CLK

VD
D

G
N

D

D_RDY

D_GOUT

D_MODE

C4
22uF;6.3V;T

AHA_CNTRL[1-7]

AHA_U[1-4]

AHA_E[1-4]

AHA_C[1-7]

AHA_D[1-4]


