
1

FLAG0

Voltage References

VOLTAGE_REFERENCES

+5Van +13Van

-13Van

+5Vref

-5Vref

+2.5Vdig

/LDAC1
VOUT_DAC_P2

8 differential digital input

DIGITAL_INPUT

DIG_IN[0..7] DIG_IN_P[0..7]

DIG_IN_N[0..7]

PMA[0..14]

/IRQ0

C_CMD_MCU

VOUT_DAC_N3

C_RES_MCU

ADSP 21020

21020

PMPAGE

TMS
/IRQ1

/PMTS

/BR

TCK /IRQ2

PMA[0..16]

PMACK

FL1

DMA[0..16]

/DMWR

/RESET

/DMS0

/DMRD

TIMEXP

/DMS1

DMD[0..39]

/PMS0

DMPAGE

/TRST

/DMS2

/PMS1

/DMTS

TDO

/DMS3

PMD[0..47]

/PMWR

CLK

DMACK

/PMRD

TDI

/IRQ0

/BG

FLAG1
FLAG2
FLAG3

FLAG0

/PMRD

MUX_A[0..3]

-13Van

/LDAC3

Program Memory RAM 128K*48

PMEM

/PMRD

/PMWR

/CS_RAM_P

PMA[0..16]

PMD[0..47]

DMA[0..5]

DAC_DATA[0..15]

-13Van

only for test

VCC

/PMRD

ANALOG_IN_P[0..15]

FLAG3

Link Drivers

LINK_DRIVERS

D_GAT_MCU
D_DAT_MCU

D_CLK_MCU

C_RES_MCU
C_CLK_MCU

C_CMD_MCU

VOUT_DAC_N2

J1

3 pins for extern inverser switch

1
2
3

16 input muxed 7805 ADCs

ADC_MUX

ADC_MUX[0..15]

+13Van

MUX_A[0..3]

-13Van
/BUSY_ADC_MUX

/SOC_ADC_MUX
ANALOG_IN_P[0..15]

ENABLE_MUX
+5Van

STATUS_ADC_MUX

ANALOG_IN_N[0..15]

/DMRD

DIG_IN[0..7]

/CS_ROM_P

+5Van

/CS_ROM_P

/PMRD

/CS_DAC2

CLK_20MHz

+5Vref

PMD[0..47]

Control Bus and Link: ACTEL FPGA

CONTROL_BUS_AND_LINK

DIG_IN[0..7]

DIG_OUT_P[0..11]
DIG_OUT_N[0..11]

DAC_DATA[0..15]

/CS_DAC1

/CLR_DAC

/CS_DAC3

/CS_DAC2

R/W_DAC

/LDAC2

/LDAC1

/LDAC3

ADC_MUX[0..15]

MUX_A[0..3]

/SOC_ADC_MUX
/BUSY_ADC_MUX

STATUS_ADC_MUX

DMA[0..5]

DMD[0..31]

/CS_RAM_P

MANUAL_RESET

/PMS0

/DMRD

/RESET_DSP

/MANUAL_RESET

/DMS1

/CS_ROM_P

/PMS1

/DMWR

/IRQ2

FL1

/IRQ1
/IRQ0

FLAG[0..3]

CLK_20MHz

D_DAT_MCU
D_GAT_MCU

C_RES_MCU

D_CLK_MCU

C_CMD_MCU

C_CLK_MCU

+2.5Vdig

DMD[0..31]

R/W_DAC

DIG_IN_P[0..7]

+13Van

/LDAC2

FL1

/CS_DAC3

-13Van

STATUS_ADC_MUX

Program Memory PROM 32K*48

PMEM_PROM

PMA[0..14]

/PMRD

/CS_ROM_P

PMD[0..47]

/DMRD

R2
10K

DIG_IN_N[0..7]

VOUT_DAC_P1

3 output 7846 DACs

DAC

/CS_DAC2

/CS_DAC3

+5Vref
-5Vref

+13Van
-13Van

VOUT_DAC_P1
VOUT_DAC_N1

VOUT_DAC_P2
VOUT_DAC_N2

VOUT_DAC_P3
VOUT_DAC_N3

/CS_DAC1

DAC_DATA[0..15]

/CLR_DAC

/LDAC3

/LDAC1

/LDAC2

R/W_DAC

PMD[0..47]

+5Van

/SOC_ADC_MUX

FLAG1

DIG_OUT_P[0..11]

+2.5Vdig
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DIG_OUT_N[0..11]

Back Plane Connector

BACK_PLANE_CONNECTOR

VOUT_DAC_P2
VOUT_DAC_N2

VOUT_DAC_P3
VOUT_DAC_N3

DIG_IN_N[0..7]

DIG_IN_P[0..7]

ANALOG_IN_P[0..15]

DIG_OUT_N[0..11]
DIG_OUT_P[0..11]

VOUT_DAC_N1
VOUT_DAC_P1

ANALOG_IN_N[0..15]

-13Van
+13Van

P1
JTAG CONNECTOR DB9

5
9
4
8
3
7
2
6
1

+13Van

DMA[0..16]

/DMS1

D_CLK_MCU

+5Vref

/PMS0

/CS_RAM_P

FLAG[0..3]

/DMWR

VOUT_DAC_N1

/CS_RAM_P

/CS_DAC1

+2.5Vdig

/RESET_DSP

C_CLK_MCU

ANALOG_IN_N[0..15]

D_DAT_MCU

/CS_RAM_P

/PMWR

/CLR_DAC

/IRQ1

Laboratoire d' Astrophysique de  Marseille

/PMWR

PMD[0..47]

/BUSY_ADC_MUX

Data Memory 128K*40

DMEM

DMD[0..39]

/DMRD

/DMWR

DMA[0..16]

/CS_RAM_DATA

-5Vref

/PMS1

DMD[0..39]

R14.7K

CLK_20MHz

+13Van

D_GAT_MCU

/IRQ2

VOUT_DAC_P3

PMA[0..16]

/DMS0

VCC

/CS_ROM_P

ROOT Schematic

ADC_MUX[0..15]

-5Vref

/DMWR

PMA[0..16]

FLAG2

R3
10K
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/PMTS

P
M

D
21

PMA7

P
M

D
7

D
M

D
24

D
M

D
38

DMA14

/IRQ2

/DMS0

D
M

D
12

D
M

D
18

/BR

/IRQ2

P
M

D
1

TCK

P
M

D
23

P
M

D
20

/IRQ1

/DMS3

D
M

D
19

P
M

D
27

D
M

D
0

/PMS0

/DMRD

P
M

D
11

P
M

D
3

DMACK

/PMWR

P
M

D
10

D
M

D
6

/DMS1

FLAG1

/PMWR

DMA12

P
M

D
26

P
M

D
33

P
M

D
39

D
M

D
32

/DMTS

/PMTS

TDI

R7
10K

/TRST
TDO

P
M

D
5

DMD[0..39]

/IRQ0

FLAG3

D
M

D
3

P
M

D
31

PMA11

C10

100n

P
M

D
44

PMA4

DMA1

C4

100n

TCK

PMA15

P
M

D
4

/PMS1

FL1

PMA6

/DMS0

PMPAGE

DMA4

D
M

D
30

D
M

D
23

DMA7

PMACK

/PMTS

C5

100n

D
M

D
25

P
M

D
46

P
M

D
47

R10
10K

PMPAGE
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D
M

D
29

FLAG2

DMA3

TDI

VCC

P
M

D
43

P
M

D
14

D
M

D
33

/RESET

D
M

D
10

/IRQ0

R9
10K

DMACK

P
M

D
18

C1

100n

C9

100n

PMA8

D
M

D
34

D
M

D
15

/BG

P
M

D
0

D
M

D
36

D
M

D
28

P
M

D
32

D
M

D
31

D
M

D
8

DMACK

/IRQ1

D
M

D
2

P
M

D
9

DMA6

R6
10K

DMA[0..16]

P
M

D
25

C6

100n

/IRQ2

P
M

D
37

D
M

D
16

C14

100n

PMA2

DMA15

FL1

PMA[0..16]

D
M

D
7

P
M

D
19

PMA[0..16]

P
M

D
40

PMA12
DMA11

TDO

TIMEXP

P
M

D
17

DMA0

P
M

D
2

P
M

D
38

R12

1k

/IRQ1

FLAG3

PMA10

PMACK

D
M

D
26

R4
10K

P
M

D
24

C2

100n
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P
M

D
29

P
M

D
34

FLAG1

D
M

D
35

DMA9

DMA16

PMACK

/PMRD

P
M

D
12

DMPAGE

/BG

P
M

D
36

DMA2

/DMTS

DMA[0..16]

/PMS1

FLAG0

/DMTS

D
M

D
20

PMA13

P
M

D
16

C3

100n

DMPAGE

P
M

D
42

PMA3

/DMRD

C8

100n

CLK

R11
10K

/PMS0

D
M

D
27

/DMWR

TMS

DMA8

D
M

D
37

D
M

D
39

FLAG0

D
M

D
9

P
M

D
28

D
M

D
21

C13

100n

/BR

PMD[0..47]

/RESET

/PMRD

D
M

D
22

TIMEXP

U1

ADSP-21020-PGA

G16
G17
F18
F17
F16
F15
E18
E17
E16
D18
E15
D17
D16
C18
C17
D15
B18
B17
C16
D14
C15
B16
A16
D13
C14
B15
B14
D12
C13
A14
B13
C12

D10
C11
A12
B11

T13
S11
B12
S12
T12

H
3

H
4

E
2

G
3

D
1

D
2

F
3

C
1

C
2

F
4

E
3

D
3

B
1

E
4

B
2

C
3

A
2

D
4

B
3

A
4

C
4

B
4

D
5

A
6

C
5

B
5

B
6

D
6

C
6

A
8

C
7

D
7

B
7

B
8

A
1

0
C

8
D

8
B

9
C

9
B

1
0

A17
A18

H16
H15
H17
G18

J17
J16
K16
K15

L17
M18
M15
M16
M17
N17
N16
N15
P18
P17
R17
S18
P15
P16
S17
R16
R15
U18
S16
T17
U17
R14
S15
T16

R13
T15

U8
S9
S14
T8
U10

R10
L16

T14
R12
S13
U16
U14

F
2

F
1

J3 H
2

H
1

J2 K
4

K
3

K
2

K
1

L
3

L
2

M
1

M
2

M
3

M
4

N
2

N
3

P
1

P
2

N
4

S
1

P
3

R
2

P
4

R
3

S
2

T
1

S
3

R
4

T
2

U
1

T
3

R
5

S
4

U
2

S
5

T
4

R
6

U
3

U
4

S
6

T
6

S
7

U
6

T
7

R
8

S
8

A
5

A
9

A
1

3
J1 J1

8
N

1
N

1
8

U
9

U
1

3
K

1
8

D
9

J4 J1
5

R
9

H
18

A
3

A
7

A
11

A
15

E
1

G
1

L
1

L1
8

R
1

R
18

T1
8

U
5

U
7

U
11

U
15

D
11

G
4

G
1

5
L

4
L1

5
R

7
R

11

C
1

0
S

1
0

T1
0

T
9

K
1

7
T

5

U12

T11

G
2

DMA0
DMA1
DMA2
DMA3
DMA4
DMA5
DMA6
DMA7
DMA8
DMA9
DMA10
DMA11
DMA12
DMA13
DMA14
DMA15
DMA16
DMA17
DMA18
DMA19
DMA20
DMA21
DMA22
DMA23
DMA24
DMA25
DMA26
DMA27
DMA28
DMA29
DMA30
DMA31

DMS0
DMS1
DMS2
DMS3

DMWR
DMRD
DMPAGE
DMTS
DMACK

D
M

D
0

D
M

D
1

D
M

D
2

D
M

D
3

D
M

D
4

D
M

D
5

D
M

D
6

D
M

D
7

D
M

D
8

D
M

D
9

D
M

D
1

0
D

M
D

1
1

D
M

D
1

2
D

M
D

1
3

D
M

D
1

4
D

M
D

1
5

D
M

D
1

6
D

M
D

1
7

D
M

D
1

8
D

M
D

1
9

D
M

D
2

0
D

M
D

2
1

D
M

D
2

2
D

M
D

2
3

D
M

D
2

4
D

M
D

2
5

D
M

D
2

6
D

M
D

2
7

D
M

D
2

8
D

M
D

2
9

D
M

D
3

0
D

M
D

3
1

D
M

D
3

2
D

M
D

3
3

D
M

D
3

4
D

M
D

3
5

D
M

D
3

6
D

M
D

3
7

D
M

D
3

8
D

M
D

3
9

BG
BR

FLAG0
FLAG1
FLAG2
FLAG3

IRQ0
IRQ1
IRQ2
IRQ3

PMA0
PMA1
PMA2
PMA3
PMA4
PMA5
PMA6
PMA7
PMA8
PMA9

PMA10
PMA11
PMA12
PMA13
PMA14
PMA15
PMA16
PMA17
PMA18
PMA19
PMA20
PMA21
PMA22
PMA23

PMS0
PMS1

PMWR
PMRD

PMPAGE
PMTS

PMACK

RESET
TIMEXP

TRST
TDO
TDI

TMS
TCK

P
M

D
0

P
M

D
1

P
M

D
2

P
M

D
3

P
M

D
4

P
M

D
5

P
M

D
6

P
M

D
7

P
M

D
8

P
M

D
9

P
M

D
10

P
M

D
11

P
M

D
12

P
M

D
13

P
M

D
14

P
M

D
15

P
M

D
16

P
M

D
17

P
M

D
18

P
M

D
19

P
M

D
20

P
M

D
21

P
M

D
22

P
M

D
23

P
M

D
24

P
M

D
25

P
M

D
26

P
M

D
27

P
M

D
28

P
M

D
29

P
M

D
30

P
M

D
31

P
M

D
32

P
M

D
33

P
M

D
34

P
M

D
35

P
M

D
36

P
M

D
37

P
M

D
38

P
M

D
39

P
M

D
40

P
M

D
41

P
M

D
42

P
M

D
43

P
M

D
44

P
M

D
45

P
M

D
46

P
M

D
47

E
V

D
D

E
V

D
D

E
V

D
D

E
V

D
D

E
V

D
D

E
V

D
D

E
V

D
D

E
V

D
D

E
V

D
D

E
V

D
D

V
D

D
V

D
D

V
D

D
V

D
D

E
G

N
D

E
G

N
D

E
G

N
D

E
G

N
D

E
G

N
D

E
G

N
D

E
G

N
D

E
G

N
D

E
G

N
D

E
G

N
D

E
G

N
D

E
G

N
D

E
G

N
D

E
G

N
D

E
G

N
D

E
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D

N
C

N
C

N
C

N
C

N
C

N
C

RCMP

CLKIN

N
C

P
M

D
22

PMA9

D
M

D
13

P
M

D
13

VCC

/BR

VCC

D
M

D
1

PMD[0..47]

DMD[0..39]

P
M

D
6

D
M

D
17

/DMS3

P
M

D
41

VCC

/IRQ0

PMA0

DMA5

PMA1

DMA10

P
M

D
15

C12

100n

C7

100n

TMS

D
M

D
11

/DMWR

D
M

D
4

P
M

D
8

DMA13

C11

100n

D
M

D
14

/TRST

FLAG2

PMA14

R5
10K

/DMS2/DMS1

P
M

D
30

PMA16

R8
10K

ADSP 21020

P
M

D
45

P
M

D
35

PMA5

D
M

D
5

/DMS2
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ADC_MUX4

MUX_A1

ANALOG_IN_N0

NOTE 2:
No hardware trim for calibration: offset and gain corrected in software (TBD?)

+13Van

ADC_MUX6
ADC_MUX7

ANALOG_IN_P13

+ C22

1uF

MUX_A[0..3]

MUX_A2
/SOC_ADC_MUX

+

C34
2.2uF

ADC_MUX2

ANALOG_IN_N3

ADC_MUX15

ANALOG_IN_P11

+13Van

note: this capa must be ceramic, not electrolytic (see SEI datasheet)

R15

10k

ANALOG_IN_N14

+ C30

2.2uF

ENABLE_MUX

ANALOG_IN_P4
ANALOG_IN_P3

MUX_A0

ANALOG_IN_N13

+

-

U6A

OP-467

3

2
1

4
1

1

-13Van

NOTE 1
According to Burr Brown Data sheet:
1) analog and digital power pins tied to the same +5V power supply, that can be produced from an analog supply, not the digital supply
2) All the grounds tied to the analog ground plane, separated from the system's digital logic ground

(in+) - (in-) = -5 to 5V

-13Van

MUX_A1

ADC_MUX12

C17

100n

+5Van

MUX_A2

ADC_MUX8

ANALOG_IN_P1

+13Van

+13Van

ADC_MUX11

C23

100n

NOTE 3:
To read a value from ADC follow the steps:
1) write value on  MUX_A[0..2] to select channel
2) wait 400ns min, Transition time of ADG507
3) launch a start of conversion (/SOC_ADC_MUX=0)
4) read /BUSY_ADC_MUX until /BUSY_ADC_MUX=1
5) read ADC_MUX[0..15]
the steps 1),2) and 3) are performed by ADSP21020
the steps 4) and 5) are performed by FPGA Control bus,
 so the /BUSY_ADC_MUX=0 to 1 will be the write signal
 into a internal register of FPGA Control Bus

-13Van

ADC_MUX[0..15]

C21

100n

R16

10k

Ron=500ohmtTransition=400ns max

ANALOG_IN_P10

/SOC_ADC_MUX

ANALOG_IN_N2

ANALOG_IN_N6

ADC_MUX10

ANALOG_IN_N7

ANALOG_IN_N12

MUX_A0

-13Van

C20

100n

R17

33.2k

for the 4 devices HS9-508BRH (VSS & VDD)

MUX_A0

ANALOG_IN_N4

ANALOG_IN_N[0..15]

/BUSY_ADC_MUX

16 input ADCs MUX

MUX_A2

C29 1n

RON=60 ohms max
Switching
time=150ns
typic

ADC_MUX3

+ C16
1uF

+13Van
R13 5k

ENABLE_MUX

C33

1n

ADC_MUX13

STATUS_ADC_MUX

Laboratoire d' Astrophysique de  Marseille

U3

HS9-508BRH

3

13

14

4
5
6
7
12
11
10
9

1
16
15

2

8

VSS

VDD

GND

S1
S2
S3
S4
S5
S6
S7
S8

A0
A1
A2

EN

D

C24

100n

ANALOG_IN_P6

ADC_MUX5

ADC_MUX[0..15]

ANALOG_IN_P2

C31

100nF

for the devices HS9-303RH (VSS & VDD)

-13Van

+13Van

U5

HS9-508BRH

3

13

14

4
5
6
7
12
11
10
9

1
16
15

2

8

VSS

VDD

GND

S1
S2
S3
S4
S5
S6
S7
S8

A0
A1
A2

EN

D

ANALOG_IN_P[0..15]

ANALOG_IN_P9

/BUSY_ADC_MUX

ANALOG_IN_N8

C18

100n

ANALOG_IN_P5

MUX_A3
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MUX_A2

ANALOG_IN_N15

ADC_MUX9

MUX_A1

C27
100n

R14

200

ADC_MUX0

ENABLE_MUX

ANALOG_IN_N5

+C32 2.2uF

+5Van

ANALOG_IN_N1

C28
100n

ANALOG_IN_P8

-13Van

MUX_A0

ANALOG_IN_N11

C26

100n

+13Van

U8

HS9-508BRH

3

13

14

4
5
6
7
12
11
10
9

1
16
15

2

8

VSS

VDD

GND

S1
S2
S3
S4
S5
S6
S7
S8

A0
A1
A2

EN

D

ANALOG_IN_P15
ANALOG_IN_P14

ANALOG_IN_P0

ANALOG_IN_P12

-13Van
R18
4.7K

ADC_MUX1

-13Van

ANALOG_IN_P7

Input_span=+-10Volts

C35
1uF

MUX_A1

STATUS_ADC_MUX

ANALOG_IN_N10

+13Van

C15
100n

U7

7805ALPRP

18
17
16

13
15

12
11
10
9

7
6

19
20
21
22

8

25 1
4

26

25
24

23

3

4

27

2
8

1

D4
D5
D6

D8
D7

D9
D10
D11
D12

D14
D15

D3
D2
D1
D0

D13

A
G

N
D

1
A

G
N

D
2

D
G

N
D

BUSY

CS
R/C

STATUS

REF

CAP

DECPLNG

V
S

VIN

MUX_A[0..3]

U4 HS9-303RH

9

7

6 4
11

5
10

8
14 12

3

13
2

IN2

G
N

D

IN1 D1
D2

S1
S2

V-
V+ D4

D3

S4
S3

ANALOG_IN_N9

C19

100n

C25

100n

U2

HS9-508BRH

3

13

14

4
5
6
7
12
11
10
9

1
16
15

2

8

VSS

VDD

GND

S1
S2
S3
S4
S5
S6
S7
S8

A0
A1
A2

EN

D

for the OP467 (+13 van &
-13 Van)

ADC_MUX14
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ANALOG_IN_P7

DIG_IN_P7

DIG_OUT_P4

DIG_OUT_P8

ANALOG_IN_P10

FTS mechanical zero position (P)

VCC
DIG_OUT_N8

ANALOG_IN_P11

ANALOG_IN_N15

ANALOG_IN_N5

ANALOG_IN_P0

DIG_OUT_N5

DIG_IN_P6

DIG_OUT_N9

ANALOG_IN_N3

Jiggle motor current signal (P)

Chopper position sensor #1 signal (N)

VOUT_DAC_P2

DIG_IN_P3

DIG_IN_N3

DIG_OUT_P[0..11]

+13Van

ANALOG_IN_P13

Laboratoire d' Astrophysique de  Marseille

FTS mechanical zero position (N)

FTS LVDT A-B AC signal (P)

FTS actuator back emf signal (P)

DIG_IN_N3

DIG_IN_N5

-13Van

Chopper motor current signal (P)

+13Van

VOUT_DAC_N1

DIG_IN_P4

VOUT_DAC_N1

Position encoder led power supply bit #1 (N)

DIG_OUT_P0

ANALOG_IN_P6

ANALOG_IN_P12

-13Van

BSM launch latch eng/diseng select (N)

FTS launch latch #1 #2 (P)

DIG_IN_N1

male

ANALOG_IN_P[0..15]

ANALOG_IN_N12

FTS launch latch eng/diseng select (P)

Chopper position sensor power supply on (P)

Chopper actuator back emf signal (N)

-13Van

ANALOG_IN_N7

Jiggle position sensor #1 signal (P)

-13Van

VOUT_DAC_P3

-13Van

FTS Mirror actuator current reference (N)

Chopper motor current signal (N)

DIG_IN_N6

DIG_OUT_N9

ANALOG_IN_P9

DIG_OUT_N10

ANALOG_IN_P1

DIG_OUT_P0

DIG_OUT_P6

DIG_OUT_P11

ANALOG_IN_P6

VOUT_DAC_N3

DIG_OUT_P4

ANALOG_IN_P13

DIG_OUT_P8

ANALOG_IN_N4

ANALOG_IN_N14

VOUT_DAC_N1

DIG_OUT_P5

ANALOG_IN_N13

ANALOG_IN_N[0..15]

FTS launch latch command (P)

FTS LVDT B DC signal (P)

DIG_OUT_N1

DIG_IN_N6

ANALOG_IN_N15

Jiggle motor current signal (N)

DIG_OUT_P3

ANALOG_IN_N11

FTS launch latch status #1 (P)

FTS actuator back emf signal (N)

LVDT power supply ON (N)

DIG_OUT_P11

VOUT_DAC_P2

+13Van

VCC

Jiggle position sensor power supply on (N)

Jiggle actuator current reference (P)

ANALOG_IN_N7

FTS motor current signal (P)

DIG_OUT_P2

DIG_IN_N[0..7]

Chopper position sensor #2 signal (N)

ANALOG_IN_N1

BSM launch latch status ch  jig (P)

FTS motor current signal (N)

VCC

VOUT_DAC_P2

DIG_IN_P4

C47,C48,C49 values TBD:
100uF/ampere?

DIG_IN_N0

DIG_OUT_P9
Position encoder led power supply bit #3 (N)

Chopper position sensor #1 signal (P)

DIG_IN_P6

ANALOG_IN_P9

DIG_OUT_N0

DIG_IN_P3

DIG_OUT_P1

ANALOG_IN_N8

JINT1

CON FRB 120

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 42
43 44
45 46
47 48
49 50
51 52
53 54
55 56
57 58
59 60
61 62
63 64
65 66
67 68
69 70
71 72
73 74
75 76
77 78
79 80
81 82
83 84
85 86
87 88
89 90
91 92
93 94
95 96
97 98
99 100

101 102
103 104
105 106
107 108
109 110
111 112
113 114
115 116
117 118
119 120

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 42
43 44
45 46
47 48
49 50
51 52
53 54
55 56
57 58
59 60
61 62
63 64
65 66
67 68
69 70
71 72
73 74
75 76
77 78
79 80
81 82
83 84
85 86
87 88
89 90
91 92
93 94
95 96
97 98
99 100
101 102
103 104
105 106
107 108
109 110
111 112
113 114
115 116
117 118
119 120

AUTRES CAPAS RESERVOIR ICI?

ANALOG_IN_N10

ANALOG_IN_N2

+13Van

BSM launch latch command (P)

Position encoder led power supply bit #3 (P)

VOUT_DAC_P3

ANALOG_IN_N10

ANALOG_IN_N12

ANALOG_IN_P12

Position encoder led power supply bit #1 (P)

BSM launch latch status ch  jig (N)

ANALOG_IN_P2

DIG_IN_N2

Chopper actuator current reference (P)

FTS position encoder sine 0° signal (P)

FTS LVDT B DC signal (N)

DIG_OUT_N3

ANALOG_IN_N3

Position encoder led power supply bit #2 (N)

DIG_IN_P1

DIG_OUT_N2

FTS Mirror actuator current reference (P)

FTS position encoder A signal (P)

ANALOG_IN_N6

Jiggle position sensor #1 signal (N)

DIG_OUT_N6

DIG_OUT_P9

ANALOG_IN_N0

ANALOG_IN_N6

DIG_OUT_N[0..11]

ANALOG_IN_P15

BSM launch latch eng/diseng select (P)

ANALOG_IN_P4

DIG_OUT_N6

DIG_OUT_N8

VOUT_DAC_P3

DIG_OUT_N1

DIG_OUT_N11

FTS position encoder sine 240° signal (P)
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DIG_IN_P0
FTS position encoder B signal (P)

ANALOG_IN_N11

ANALOG_IN_P10

DIG_OUT_P10

DIG_OUT_N4

ANALOG_IN_P0

DIG_IN_N7

ANALOG_IN_N1

Chopper position sensor #2 signal (P)

FTS launch latch command (N)

DIG_IN_P[0..7]

FTS launch latch #1 #2 (N)

DIG_OUT_P2

DIG_IN_P2

+13Van

DIG_OUT_N4

ANALOG_IN_P5

ANALOG_IN_P5

DIG_IN_P0

DIG_OUT_N11

DIG_OUT_N0

ANALOG_IN_P8

LVDT power supply ON (P)
DIG_OUT_P3

DIG_IN_P5

DIG_OUT_P7

VOUT_DAC_P1

FTS LVDT A DC signal (N)

ANALOG_IN_P2

DIG_IN_P5

DIG_IN_P1

DIG_OUT_N5

ANALOG_IN_N0

ANALOG_IN_N4

FTS position encoder sine 120° signal (P)

VOUT_DAC_N3

Jiggle position sensor #2 signal (P)

ANALOG_IN_P8

ANALOG_IN_P1

DIG_OUT_P1

ANALOG_IN_N2

ANALOG_IN_N5

ANALOG_IN_N8

FTS launch latch eng/diseng select (N)

VOUT_DAC_N2

FTS LVDT A DC signal (P)

VCC

VOUT_DAC_N2

DIG_OUT_N7

FTS launch latch status #2 (P)

FTS position encoder sine 120° signal (N)

DIG_IN_N[0..7]

DIG_OUT_P6

ANALOG_IN_P7

Position encoder led power supply bit #2 (P)

DIG_OUT_N7

FTS position encoder B signal (N)

+C36 100uF

Jiggle position sensor #2 signal (N)

DIG_OUT_P7

DIG_IN_P2

Chopper actuator current reference (N)

FTS launch latch status #1 (N)

Jiggle position sensor power supply on (P)

FTS LVDT A-B AC signal (N)

DIG_OUT_N3

+13Van

DIG_IN_N2

ANALOG_IN_N14

DIG_IN_P7

DIG_IN_N5

VOUT_DAC_P1

FTS position encoder sine 0° signal (N)

ANALOG_IN_P[0..15]

BSM launch latch command (N)

VOUT_DAC_N2

DIG_OUT_P5

ANALOG_IN_N[0..15]

ANALOG_IN_P11

ANALOG_IN_P15

DIG_IN_N4

ANALOG_IN_P3
ANALOG_IN_P4

+ C38

220uF

VOUT_DAC_N3

Chopper actuator back emf signal (P)
Jiggle actuator back emf signal (P)

DIG_IN_N0

DIG_OUT_N[0..11]

FTS position encoder A signal (N)

DIG_IN_N7

-13Van

ANALOG_IN_N9
Jiggle actuator back emf signal (N)

Chopper position sensor power supply on (N)

DIG_IN_N4

ANALOG_IN_P14

+ C37
100uF

ANALOG_IN_P3

DIG_OUT_P10

Jiggle actuator current reference (N)

FTS position encoder sine 240° signal (N)

DIG_OUT_N2

DIG_OUT_N10

ANALOG_IN_N13

FTS launch latch status #2 (N)

ANALOG_IN_P14

DIG_OUT_P[0..11]

DIG_IN_P[0..7]

DIG_IN_N1

ANALOG_IN_N9

VOUT_DAC_P1
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TCK

DMD1

/CS_DAC2

/CLR_DAC

DIG_OUT_P5

/PMS0

C_CLK_MCU

DMD14

FLAG[0..3]

DIG_OUT_N1

DMD11

C_CMD_MCU

DMD9

ADC_MUX15

/IRQ2

C56

100n

C_RES_MCU

TBV: Probe A & Probe B not used?

VCC

DAC_DATA15

C44

100n

/LDAC1

ADC_MUX[0..15]

DMD27

+2.5Vdig

CLK_20MHz

TMS

C39
100nF

R/W_DAC

DAC_DATA1
DMD24

MANUAL_RESET

DIG_IN2

DMD21

/PMS0

TDI

DMD[0..31]

DMD6

CLK_40MHz

C53

100n

DIG_OUT_N[0..11]

R/W_DAC

U10D

54AC04

9 8

D_DAT_MCU

DAC_DATA5

DIG_OUT_N8

VIO

DMD7

DIG_OUT_N9

/IRQ1

DAC_DATA10

DIG_OUT_P3

ADC_MUX11
TDO

C43

100n

MUX_A2

MANUAL_RESET

DIG_OUT_P1

DIG_OUT_P7

GND
DMD12

FLAG3

DAC_DATA3

/DMS1

/LDAC3

DIG_OUT_P6

ADC_MUX9

C51

100n

VCC

DIG_OUT_N2

R23 470K

VCC

R19
1k

VCC

DMD26

DIG_OUT_P[0..11]

C46

100n

STATUS_ADC_MUX

/IRQ2

TCK

U10C

54AC04

5 6

DIG_OUT_P8

C45

100n

/IRQ0

DMA4

DMD20

40MHZ1

CRYSTAL

DIG_IN[0..7]

DMD23

ADC_MUX5

/IRQ0

DIG_IN5

ADC_MUX4

TDO

DAC_DATA8

C_CLK_MCU

DMA5

DIG_IN3

DMD19

DIG_OUT_N10

ADC_MUX3

FLAG0

DIG_OUT_N[0..11]

DIG_OUT_P0

ADC_MUX8

DMD0

/PMS1

2.5Vdig

C52

100n

C49

100n

DAC_DATA11

FLAG2

DMD10

DMD31

DIG_IN4

MUX_A3

D_GAT_MCU

DMD25

C_CMD_MCU

/CS_DAC3

DIG_OUT_N4

TDI

C42

100n

DIG_OUT_P[0..11]

/CS_DAC3

MUX_A[0..3]

MUX_A0

/CS_ROM_P

/LDAC1

DIG_OUT_N5

DIG_OUT_N6

TELEMETRY LINK

DMA[0..5]

DMD15

DMD17

U9

RT54SX32S

34
35
36
37
38
39
42
43

3
4
5
6
7
8
9

10

13
14
15
16
17
18
19
20

21
22
23
24
29
31
32
33

25

44
45
46
47
48
49
50
51

61
59
58
57
56
55
54
53

62
63
64
66
67
68
69
70

180
181

82

2
11
30

71
72
73
74
75
81
83
84

85
86
87
88
89
90
91
92

93
94
95
96
97
99
100
101

102
104
106
107
108
109
110
111

112
113
116
117
118
119
120
121

122
123
124
125
126
127
128
133

134
135
136
137
138
139
140
141

142
143
144
147
149
150
151
152

153

165
166
167
168

154
155
156
158
159
160
161

162
163

169
170

171
172
173
174
175
176
177
178

188
189
190
191
192
193

194
195
196
197
198
199
200
202

203
204
205
206
207

201

182

179
187

185

145
184

103
208

65
80

132

186
76

164

1
26
28
52
77
79

105
129
131
146
157
183

148
115

98
60
40
12

130
114

78
41
27

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O

NC

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O

CLKA
CLKB

HCLK

TDI,IO
TMS,IO
TRST

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O

I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O

I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O

VCCI

NC

I/O
I/O

GND

VCCA
VCCA

TDO,IO
TCK,IO

NC
NC
NC

PRA,IO
PRB,IO

VCCI

GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND

VCCI
VCCI
VCCI
VCCI
VCCI
VCCI

VCCA
VCCA
VCCA
VCCA
VCCA

/MANUAL_RESET

DIG_IN1

ADC_MUX[0..15]

MUX_A[0..3]

DMD3

DMD16

DIG_IN7
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DAC_DATA6

DIG_OUT_P9

D_DAT_MCU

/CLR_DAC

/CS_ROM_P

/RESET_DSP

C54

100n

/DMWR

ADC_MUX12

TRST

DMD13

FLAG1

/LDAC3

DMA1

C40
12pF

/IRQ1

/BUSY_ADC_MUX

DMD4

D_GAT_MCU

/CS_DAC2

DIG_OUT_N0

DMD28

/MANUAL_RESET

/CS_DAC1

/LDAC2

DAC_DATA2

ADC_MUX0

DMD29

DIG_IN0

DMD[0..31]

/PMS1

DAC_DATA0

/DMWRVCC

TRST

/DMS1

DAC_DATA14

GND

DMD5

DAC_DATA9

ADC_MUX6

DMA[0..5]

DIG_OUT_P2

ADC_MUX7

TMS

D_CLK_MCU

/LDAC2

/DMRD

DIG_IN6

DMA0

J2

JTAG connector

1
3
5
7
9

2
4
6
8

10

JP1
JUMP3

1 2 3

1 2 3

DAC_DATA12

DMD30

/CS_RAM_P

DAC_DATA[0..15]

DIG_OUT_P11

FL1

/SOC_ADC_MUX

DMD8

/DMRD

/CS_DAC1

DIG_OUT_P4

DIG_OUT_N7

FL1

/CS_RAM_P

STATUS_ADC_MUX

R22

4.7k

C50

100n

MUX_A1

R21
1k

CLK: TBV (To be verify....)

ADC_MUX2

R20
1k

DAC_DATA13

CLK_40MHz

DMA2

C47

100n

ADC_MUX13

U10A

54AC04

1 2 /RESET_DSP

DIG_OUT_P10

DMD18

C48

100n

DAC_DATA7

DIG_OUT_N3

ADC_MUX1

DAC_DATA[0..15]

DIG_OUT_N11

DMD22

U10B

54AC04

3 4

C55

100n

DIG_IN[0..7]

COMMAND LINK

D_CLK_MCU

ADC_MUX10

ADC_MUX14

DMA3

C41
12pF

note: TBC with
ACTEL system

DAC_DATA4

DMD2

/BUSY_ADC_MUX

C_RES_MCU

/SOC_ADC_MUX
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+

-

U12C

OP-467 AY

10

9
8

4
1

1

R/W_DAC

+

-

U12A

OP-467 AY

3

2
1

4
1

1

DAC_DATA8
DAC_DATA9

DAC_DATA9

DAC_DATA4

U13 7846RP

3
2
1

28
27
26
19
18
17
16
15
14
13
12
11
10

21

4
9

20

7
8

5
6

23

22

25

24

DB0
DB1
DB2
DB3
DB4
DB5
DB6
DB7
DB8
DB9
DB10
DB11
DB12
DB13
DB14
DB15

VCC

VDD
VSS

DGND

Vref+
Vref-

Vout
Rin

CS

R/ W

LDAC

CLR

DAC_DATA13

/LDAC1

U11 7846RP

3
2
1

28
27
26
19
18
17
16
15
14
13
12
11
10

21

4
9

20

7
8

5
6

23

22

25

24

DB0
DB1
DB2
DB3
DB4
DB5
DB6
DB7
DB8
DB9
DB10
DB11
DB12
DB13
DB14
DB15

VCC

VDD
VSS

DGND

Vref+
Vref-

Vout
Rin

CS

R/ W

LDAC

CLR

R/W_DAC

+13Van

/LDAC2

VOUT_DAC_P2

VOUT_DAC_P3

-5Vref

VOUT_DAC_P1

R29
2.2k
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-13Van
DAC_DATA12

DAC_DATA7

DAC_DATA2

DAC_DATA1

C71

47n

DAC_DATA3

DAC_DATA13

/CLR_DAC

Settling time=9us

DAC_DATA3

R28

4.7k

/CS_DAC1

R/W_DAC

+

C73 1uF

DAC_DATA[0..15]

C61 47n

C75 100n

C58

47n

/CS_DAC3

-13Van

/CS_DAC2

VCC

-13Van

DAC_DATA8

C59

47n

+5Vref

+13Van

+5Vref

+

-

U12B

OP-467 AY

5

6
7

4
1

1

+13Van

C76 47n

-13Van

3 Output DACs

D6

1N5712

C
64

1
0

0
n

VCC

+5Vref

DAC_DATA11

+13Van

C74 47n

DAC_DATA5

DAC_DATA15

DAC_DATA12

C
63

1
0

0
n

DAC_DATA1

DAC_DATA6

DAC_DATA0

Settling time=9us

R/W_DAC

DAC_DATA5

DAC_DATA10

+13Van

DAC_DATA15

D5

1N5712

Laboratoire d' Astrophysique de  Marseille

DAC_DATA13
DAC_DATA14

C
62

1
0

0
n

VOUT_DAC_N2

DAC_DATA8

DAC_DATA6

DAC_DATA3

DAC_DATA1

VCC

C69 1n

R30
4.7k

/LDAC2

/LDAC1

C77 100n
DAC_DATA[0..15]

R26

2.2k

DAC_DATA14

/CS_DAC3

DAC_DATA2

R31

4.7k

DAC_DATA15

+5Vref

-13Van

VOUT_DAC_N1

R25

4.7k

DAC_DATA4

DAC_DATA12

/CLR_DAC

D1

1N5712

R24 4.7k

DAC_DATA0

D4

1N5712

C72 1n

DAC_DATA2

-5Vref

DAC_DATA10

DAC_DATA7

R27
4.7k

DAC_DATA0

-5Vref

DAC_DATA[0..15]

DAC_DATA5

/LDAC3

C60 47n

C66

47n

C70

47n

C68 47n

DAC_DATA4

DAC_DATA11

DAC_DATA7

-13Van

/CS_DAC1

R32

2.2k

/CLR_DAC

Settling time=9us

DAC_DATA9

+13Van

/CS_DAC2

VOUT_DAC_N3

VCC

D3

1N5712

DAC_DATA11

-13Van

DAC_DATA10

-5Vref

D2

1N5712

DAC_DATA6

U14 7846RP

3
2
1

28
27
26
19
18
17
16
15
14
13
12
11
10

21

4
9

20

7
8

5
6

23

22

25

24

DB0
DB1
DB2
DB3
DB4
DB5
DB6
DB7
DB8
DB9
DB10
DB11
DB12
DB13
DB14
DB15

VCC

VDD
VSS

DGND

Vref+
Vref-

Vout
Rin

CS

R/ W

LDAC

CLR

+5Vref

+

C78 1uF

C57 1n

/LDAC3

-13Van

C65

47n

-5Vref

DAC_DATA[0..15]

/CLR_DAC

+13Van

C67 47n

+13Van

DAC_DATA14
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+

-

U15D

LM339 AW FP

11

10
13

3
1

2

R63

100k

DIG_IN4

R52

10k

DIG_IN_P5

R57 47k

DIG_IN_P7

DIG_IN[0..7]

DIG_IN_P6

VCC

R40

100k

R48

100k

R58 47k

DIG_IN6

R39

100k

DIG_IN_N1

DIG_IN7

R45 1k

R33 47k

VCC

R54 1k

VCC

VCC

R55

100k

+
C79
1uF

R51

10k

+

-

U15A

LM339 AW FP

7

6
1

3
1

2

DIG_IN_N[0..7]

R49 47k

VCC

DIG_IN1

C82
100n

VCC

R47

100k

DIG_IN0

R59

10k

+

-

U16B

LM339 AW FP

5

4
2

3
12

DIG_IN_P1

VCC

R36

10kDIG_IN_P0

+

-

U15C

LM339 AW FP

9

8
14

3
1

2

VCC

DIG_IN_P4

VCC

DIG_IN2

DIG_IN_N5

R62 1k

R53 1k

VCC

8 Digital Input

R38 1k

+

-

U15B

LM339 AW FP

5

4
2

3
1

2

VCC

DIG_IN3

DIG_IN_N2

DIG_IN_N4

+

-

U16C

LM339 AW FP

9

8
14

3
12

R46 1k

DIG_IN5

VCC

R43

10k

DIG_IN_N6

+

-

U16D

LM339 AW FP

11

10
13

3
12

+ C80
1uF

VCC

Laboratoire d' Astrophysique de  Marseille

DIG_IN_N0

R42 47k

VCC

DIG_IN_N7

R44

10k

CONDENSATEURS DE DECOUPLAGE POUR U16,
U17

DIG_IN_P[0..7]

VCC

R41 47k

VCC

VCC

DIG_IN_N3

R56

100k

R61 1k
R60

10k

R64

100k

DIG_IN_P2

R50 47k

R34 47k

C81
100n

R37 1k

LAM/ELE/MAC/QM/01-10 1.0

SPIRE/MAC/WE/QM/DIGITAL_INPUT
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Title
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+

-

U16A

LM339 AW FP

7

6
1

3
12

R35

10k

DIG_IN_P3
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DMD16

DMA12

DMA5

DMD32

C84
100n

DMA9

DMD27

DMA5

DMA15

DMD37
DMA4

DMD31

DMA1

VCC

DMD9

( must be routed as close as possible to the power pin VCC of each device )

DMD7

DMA3

DMA8
DMA9

DMA3

DMA13

128K*8

DMD22

DMA8

DMA13

/DMWR

DMD29

DMA7

DMA15

DMA3
/CS_RAM_DATA

DMA7

DMD20

C87
100n

DMA14

DMA2

C83
100n

DMA0

DMD38

DMA14

DMA16

DMD11

DMD39

DMA16

DMA0

DMD14

DMA2

DMD25

DMA0

DMA16

DMA8

/DMRD

DMD19

/DMWR

DMA4

DMA1

128K*8

DMD18

DMA9

BYPASS CAPACITORS FOR U9 TO U13

DMD28

DMA10

U17

HX6228/TVHC

12
11
10
9
8
7
6
5

27
26
23
25
4

28
3

31
2

22
30
24
29

13
14
15
17
18
19
20
21

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16

NCS
CE
NOE
NWE

DQ0
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7

DMA9

Laboratoire d' Astrophysique de  Marseille

/DMRD

/DMRD

DMA8

DMA5

DMA3

U20

HX6228/TVHC

12
11
10
9
8
7
6
5

27
26
23
25
4

28
3

31
2

22
30
24
29

13
14
15
17
18
19
20
21

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16

NCS
CE
NOE
NWE

DQ0
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7

DMA15

C86
100n

DMA16

DMA12

DMA10

DMA14

DMA11

DMA11

DMA16

DMA14

DMA1

DMD24

DMD10

DMD0

DMA15

DMA10

/CS_RAM_DATA

128K*8

DMA13

VCC

DMD1

DMD34

DMA0

DMD[0..39]

DMD30
DMD5

DMA9

DMA7

DMA1

DMA6

DMA12

DMA13

DMA6

DMD17

DMA11

DMA4

DMD33

U19

HX6228/TVHC

12
11
10
9
8
7
6
5

27
26
23
25
4

28
3

31
2

22
30
24
29

13
14
15
17
18
19
20
21

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16

NCS
CE
NOE
NWE

DQ0
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7

/CS_RAM_DATA

DMA6

DMD35

DMD15

DMD8

DMA13

DMA2

/DMRD

DMD4

DMA6

/DMRD
/DMWR

C85
100n

DMA5

DMA12

/DMWR

DMA11

/DMRD

DMA4

DMA7

DMD12

DMD26

128K*8

DMA[0..16]

DMA10

DMD[0..39]

DMA8

DMA5

VCC

VCC

U18

HX6228/TVHC

12
11
10
9
8
7
6
5

27
26
23
25
4

28
3

31
2

22
30
24
29

13
14
15
17
18
19
20
21

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16

NCS
CE
NOE
NWE

DQ0
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7

/DMWR

DMA3

/CS_RAM_DATA

DMD21

/DMRD

DMA7

U21

HX6228/TVHC

12
11
10
9
8
7
6
5

27
26
23
25
4

28
3

31
2

22
30
24
29

13
14
15
17
18
19
20
21

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16

NCS
CE
NOE
NWE

DQ0
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7

DMD6

DMA2

DMD13

DMD23

/CS_RAM_DATA

DMA4

DMA10

DMA15

128K*8

/DMWR
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DMD2

DMA14

DMA1

DMA11

VCC

/CS_RAM_DATA

DMA12

Data Memory 128K*40

VCC

DMA2

/CS_RAM_DATA

/DMWR

DMA0

DMA[0..16]

DMD3

DMD36

DMA6
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D_DAT_MCU_P-

D_CLK_MCU

D_DAT_MCU_P-

D_CLK_MCU_P+

C_RES_MCU_P-

C_RES_MCU

D_DAT_MCU

R78 2.2k

C_CLK_MCU_P-

R65

22(TBC)

SUBD25 Coudée femelle

D_GAT_MCU_P+

C_CLK_MCU_P-

C_CMD_MCU_P-

R79 100

D_CLK_MCU_P-

Optional (TBD)

R75 2.2k

C_CMD_MCUR76
100k

C_RES_MCU_P-

R69

22(TBC)

D_GAT_MCU

R82
100k

C_CLK_MCU_P+

C_CMD_MCU_P-

D_CLK_MCU_P-

Note: Shield Connected MCU side only

Optional (TBD)

D_DAT_MCU_P+

P2

CONNECTOR DB25

13
25
12
24
11
23
10
22
9
21
8
20
7
19
6
18
5
17
4
16
3
15
2
14
1

C_CLK_MCU

C_RES_MCU_P+

R77
100k

U23

HS9-26C32RH

16
8

3
5
11
13

2
1

6
7

10
9

14
15

12
4

V
C

C
G

N
D

1Y
2Y
3Y
4Y

1A
1B

2A
2B

3A
3B

4A
4B

OE
OE

C_CMD_MCU_P+

R68

22(TBC)

D_GAT_MCU_P+

C_CMD_MCU_P+

D_GAT_MCU_P-

R73 2.2k

VCC

D_CLK_MCU_P+

C89

100n

R80 2.2k

R74 100

R67

22(TBC)

VCC

R70

22(TBC)

C88

100nU22

HS9-26C31RH

1
6

8

1
7
9
15

12
4

2
3
6
5

10
11
14
13

V
C

C
G

N
D

1A
2A
3A
4A

OE
OE

1Y
1Z
2Y
2Z
3Y
3Z
4Y
4Z
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R71

22(TBC)

D_GAT_MCU_P-

D_DAT_MCU_P+

Laboratoire d'Astrophysique de Marseille

C_RES_MCU_P+

C_CLK_MCU_P+

R72

22(TBC)

R81
100k

R66

22(TBC)
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PMA10

PMD23

PMA7

PMA10

U24

HX6228/TVHC

12
11
10
9
8
7
6
5

27
26
23
25
4

28
3

31
2

22
30
24
29

13
14
15
17
18
19
20
21

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16

NCS
CE
NOE
NWE

DQ0
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7

U26

HX6228/TVHC

12
11
10
9
8
7
6
5

27
26
23
25
4

28
3

31
2

22
30
24
29

13
14
15
17
18
19
20
21

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16

NCS
CE
NOE
NWE

DQ0
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7

PMA8

PMA2

/PMWR

PMD40

PMD[0..47]

/CS_RAM_P

PMD8

PMA12

C92

100n

PMA10

PMD38

PMA15

PMA8

/PMRD

PMD14 PMA6

PMD2

PMA15

PMA6

PMA2

VCC

PMA7

PMA11

PMA4
PMD11

PMA13

VCC

PMD35

PMA16

PMD20

PMA1

/CS_RAM_P
PMD3

PMA8

PMA16

/PMRD

PMD44

PMA16

PMA2

PMA8

PMA10
PMA11

/PMRD

PMA1
PMA0

/PMRD

PMA14

PMA12

PMD12

/PMRD

PMA9

PMD27

PMA14

U25

HX6228/TVHC

12
11
10

9
8
7
6
5

27
26
23
25

4
28

3
31

2

22
30
24
29

13
14
15
17
18
19
20
21

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16

NCS
CE
NOE
NWE

DQ0
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7

PMD17

128K*8

PMD45

PMA9

PMD13

PMD31

PMA5

128K*8

PMA11

PMA11

PMD1

PMA8

PMA5

PMA11

PMA4

PMA15

PMA5

C95

100n

Laboratoire d' Astrophysique de  Marseille

PMA13

PMA12

C90

100n

PMD10

/CS_RAM_P

PMA12

PMA6

PMA13

/PMWR

PMD21

PMA3 PMA4

/CS_RAM_P

PMD24

VCC

PMD18 PMD43

PMA2

PMA13

/PMWR

/PMWR

/CS_RAM_P

PMA14

PMD46

PMA13

PMA16

PMD42

PMA15

PMA6

/CS_RAM_P

PMA9

PMA1

PMA9

PMA6

PMA0

PMA3

PMD25

PMD5

PMA3 PMA3

PMA11

PMA15

PMD16

PMA16

PMA7

/PMWR

( must be routed as close as possible to the power pin VCC of each device )

VCC

U28

HX6228/TVHC

12
11
10

9
8
7
6
5

27
26
23
25

4
28

3
31

2

22
30
24
29

13
14
15
17
18
19
20
21

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16

NCS
CE
NOE
NWE

DQ0
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7

PMD30

/CS_RAM_P

/PMWR

PMA2

PMA12

VCC

VCC

PMA6

PMA2

PMA9

PMA14

C91

100n

PMA[0..16]

PMA5

PMA1

/PMWR

PMD22

PMA0

PMD26

PMD9

PMD19

PMD29

VCC

PMD36

PMD41

/PMRD

/CS_RAM_P

PMD15

PMA5

PMD34
PMD33

PMA4

U29

HX6228/TVHC

12
11
10
9
8
7
6
5

27
26
23
25
4

28
3

31
2

22
30
24
29

13
14
15
17
18
19
20
21

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16

NCS
CE
NOE
NWE

DQ0
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7

PMA4

BYPASS CAPACITORS FOR U1 TO U6PMD32PMA0PMA0
128K*8

PMD4

PMA10
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/PMRD

PMA13

PMA15

Program memory 128K*8 SRAM

PMA1

/PMWR

PMD[0..47]

PMA1

PMA10

PMD39

PMD47

PMD7
PMD6

U27

HX6228/TVHC

12
11
10

9
8
7
6
5

27
26
23
25

4
28

3
31

2

22
30
24
29

13
14
15
17
18
19
20
21

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16

NCS
CE
NOE
NWE

DQ0
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7

PMA[0..16]

PMA14

PMA7

PMA16

C93

100n

PMA12

PMD28

PMD0PMA0

PMA4

PMA9

PMA8
PMA7

PMA5

128K*8

PMA7

C94

100n

128K*8

128K*8

/PMRD

PMA3

PMD37

PMA3

PMA14
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PMA0

PMD5

PMD1

U32

27C1512TRP

21
22
23
24
25
26
27
28
29
31
32
33
34
35
36

2
20
39

1

19
18
17
16
15
14
13
12
10
9
8
7
6
5
4
3

37
38

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14

CE
OE
PGM
VPP

O0
O1
O2
O3
O4
O5
O6
O7
O8
O9

O10
O11
O12
O13
O14
O15

NC1
NC2

PMD33

/CS_ROM_P

PMD15

PMD13

PMD31

PMA11

PMD36

PMD45
PMD30

PMD32

PMA6

C97

100n

LAM/ELE/MAC/QM/01-10 1.0
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B
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PMD[0..47]

PMD39

PMD47

PMD10

PMA12

PMA0

Program memory  32K*48

PMD27

C98

100n

PMD9

PMD21

PMA14

PMA10
PMA9

PMA1

PMD22
PMA5

PMD25

/PMRD

PMD19

PMD24

PMA13

PMA[0..14]

PMA2

/CS_ROM_P

PMA12

PMD3

PMA13

VCC

PMD34

PMD46

PMD44

PMA1

PMD38

PMA3

PMA9

VCC

PMD2

PMD23

PMD18

PMA4

U31

27C1512TRP

21
22
23
24
25
26
27
28
29
31
32
33
34
35
36

2
20
39
1

19
18
17
16
15
14
13
12
10
9
8
7
6
5
4
3

37
38

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14

CE
OE
PGM
VPP

O0
O1
O2
O3
O4
O5
O6
O7
O8
O9

O10
O11
O12
O13
O14
O15

NC1
NC2

32K*16

/PMRD

PMA6

VCC

PMD26
PMA11

PMD8

PMD6

PMA8
PMA7

/PMRD

PMA8

PMD29

/CS_ROM_P

PMA13

/PMRD

PMD20

PMD[0..47]

PMD40

PMA14

PMD4

PMA2

PMD11

PMA[0..14]

PMA0

/CS_ROM_P

PMA14

PMA4
PMA3

/CS_ROM_P

PMA10
PMD41

VCC

PMA3

PMD17

PMA5

PMA7

32K*16

PMD28
PMD43

PMD0

PMA4

PMA12

PMA8

PMA6

U30

27C1512TRP

21
22
23
24
25
26
27
28
29
31
32
33
34
35
36

2
20
39

1

19
18
17
16
15
14
13
12
10
9
8
7
6
5
4
3

37
38

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14

CE
OE
PGM
VPP

O0
O1
O2
O3
O4
O5
O6
O7
O8
O9

O10
O11
O12
O13
O14
O15

NC1
NC2

32K*16

C99

100n

/PMRD

PMD16
PMA1

PMD12

PMA10

PMD35

+ C96
22uF

PMA7

PMA2

PMD37

Laboratoire d' Astrophysique de  Marseille

PMD14

PMA9

PMD7

PMD42

PMA5

PMA11
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C107

100n

+13Van

+13Van

+2.5Vdig
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+ C106
1u

VCC

-5Vref

+5Vref

Voltage References

R83 10k

U35

LM117HV/TO39

1

2

3
VIN

ADJ

VOUT

C102

47n

R88
240

+5Van

-13Van

C10447n

R85 10k

-5Vref

-13Van

+13Van

R87
240

+5Van

R84
240

+2.5Vdig

-13Van
-13Van

+

C105 1uF

+5Vref

Laboratoire d' Astrophysique de  Marseille

R86
720

+ C108
1u

U33

AD584TH/TO99

8

6

5

3
2
17

4

V+

VBG

STB

2.5V
5V
10CAP

COM

+13Van

C103

47n

+

-

U6B

OP-467

5

6
7

4
1

1

C10147n

C109

100n

U34

LM117HV/TO39

1

2

3
VIN

ADJ

VOUT

+

-

U6C

OP-467

10

9
8

4
1

1

+

C1001uF


