1/17/2003 00:16:54 f=0.99 /home/mea/eagle/ilmari-2003-ihu/ilmari-2003-ihu10.sch (Sheet: 1/19)

48 MHz oscillator ??

-> 2.9V logic power -> 5-10V CMOS IO

TODO: Power-supply

Ilmari 2003 Housekeeper Unit

14V bus

. 1/17/2003 00:16:54 f=0.99 /home/mea/eagle/ilmari-2003-ihu/ilmari-2003-ihu10.sch (Sheet: 2/19)

Port0: iTALK Port1: NMEA

GPS

FastraX iTrax02

Box ground spots

+

+

+

IC1

TPS77027

IC2

TPS77027

GPIO0

1 GPIO1 2 GPIO2

3 GPIO3 4 GPIO4

5 GPIO5 6 GPIO6

7 GPIO7 8 GPIO8

9 GPIO9 10 GPIO10

11 GPIO11 12 GPIO12

13 GPIO13 14 GPIO14

15 GND 16 GPIO15

17 GND 18 PM0 19 PM1 20 SPI_SDI 21 SPI_SCK 23 RXD0 25 RXD1 27 VBB 29 XRESET 31 GND 35 GPSANT 37 GND 39

SPI_SDO 22 SPI_XCS0 24 TXD0 26

GND 32

TXD1 28

GND 34 GND 36 V-ANT 38 GND 40

VRF 33 PPS 30

IC3

1 2 3

JP-GPS-BOOTMODE

CT3

CT2

CT1

2 1 L1

C5 C8 C6 C9 C7

C3 C4

C2

R1

CON-SMA-GPS-ANT

C1

IN 1

EN- 3

GND 2

OUT 5

IN 1

EN- 3

GND 2

OUT 5

1 2 3

CON-NMEA-OUT

CF1

GPS-WAKEUP

GPS-ANT

GPS-XRESET

GPS-BOOTMODE

GPSRXD1

GPSTXD1

GPSTXD1

GPSRXD0

GPSTXD0

ITRAX-GND

ITRAX-GND

ITRAX02

VCC

4.7μF

4.7μF

1.0μF

1.0μH

18pF

18pF

18pF 18pF

18pF

18pF 18pF

18pF

0R

BU-SMA-V4

18pF

GND

GND

1nF

. 1/17/2003 00:16:54 f=0.99 /home/mea/eagle/ilmari-2003-ihu/ilmari-2003-ihu10.sch (Sheet: 3/19)

RCON OPEN!

Inputs

Outputs

Outputs

Outputs

Outputs

MMC2114 CPU

DDS2

APRS

"PTT"

Port-B

Port-A

Port-E

JTAG/OnCE

Port-QA

Port-QB in in in in

in out out out out out out

Xtra-IO

Xtra-IO

Xtra-IO

MMC2114 PA-PB-PC-PB / D[0:32]

MMC2114 ANALOG

MMC2114 CTL

MMC2114DBG

MMC2114PU-PWR

Vdd

Vss

Vstby

Vddf

Vssf

MMC2114SER

MMC2114SYS

MMC2114TIM

D0/PD0 35 D1/PD1 34 D2/PD2 33 D3/PD3 32 D4/PD4 31 D5/PD5 30 D6/PD6 29 D7/PD7 28

D8/PC0 27 D9/PC1 26 D10/PC2 25 D11/PC3 24 D12/PC4 23 D13/PC5 20 D14/PC6 19 D15/PC7 18

D16/PB0 17 D17/PB1 16 D18/PB2 15 D19/PB3 14 D20/PB4 11 D21/PB5 10 D22/PB6 9 D23/PB7 8

D24/PA0 7 D25/PA1 6 D26/PA2 5 D27/PA3 4 D28/PA4 3 D29/PA5 2 D30/PA6 1 D31/PA7 100

IC4 DAT

PQA0

78 VRH 80

VRL 79

VDDA 82

VSSA 81

VDDH 70

PQA1 77 PQA3 76 PQA4 75 PQB0 74 PQB1 73 PQB2 72 PQB3 71

IC4 ANA

INT0- 49 INT1- 50 INT2- 53 INT3- 56 INT4- 57 INT5- 58 INT6- 60 INT7- 61

RCON-/PE7 67 TA-/PE6 68 TEA/PE5 69

IC4 CTL

TRST- 98 TCLK 92 TMS 95 TDI 93 TDO 94 DE 99 TEST 44

IC4 DBG

IC4 PWR

MOSI 62 MISO 63 SCK 65 S S 66

TXD1 47 RXD1 48

TXD2 45 RXD2 46

IC4 SER

EXTAL 87 XTAL 86 CLKOUT 90 PLLEN 85

RESET- 83 RSTOUT- 84

IC4 SYS

ICOC10 43 ICOC11 42 ICOC12 41 ICOC13 40

ICOC20 39 ICOC21 38 ICOC22 37 ICOC23 36

IC4 TIM

GPS-XRESET

CPURESETIN

MMC-VRH

VDDA/VDDH

MMC-VRL

MMC-VSSA

GPS-WAKEUP

DTMF-STD

DTMF-Q0 DTMF-Q1 DTMF-Q2 DTMF-Q3

SERDEV-A0 SERDEV-A1

DDS1-PSEL0 DDS2-PSEL0

DDS1-FSEL

APRS-PTT DDS1-PTT DDS2-PTT

MMC-MOSI

MMC-SCLK

MMC-TRST- MMC-TCLK MMC-TMS MMC-TDI MMC-TDO MMC-DE

MMC-PQA0 MMC-PQA1

MMC-PQA4

MMC-PQA3

MMC-PQB0

MMC-PQB2

MMC-PQB1

MMC-PQB3

GPSRXD1 GPSTXD1

IHUCONRX

IHUCONTX

MMC-ICOC22

BPSK-400-CLOCK

MMC-ICOC20

MMC-ICOC10

CPU-CLOCK-IN

BPSK-400-DATA

DDS-RESET

MMC-PA0 MMC-PA1 MMC-PA2 MMC-PA3 MMC-PA4 MMC-PA5 MMC-PA6

MMC-PB4 MMC-PB5 MMC-PB6 MMC-PB7

MMC-INT0-

MMC-INT2-

MMC-INT5-

MMC-ICOC13

VCC

GND

GND

GND

. 1/17/2003 00:16:54 f=0.99 /home/mea/eagle/ilmari-2003-ihu/ilmari-2003-ihu10.sch (Sheet: 4/19)

22-47 nF ??

CPU Bypasses

IC5 MAX6350ESA

+

+

+

C13 C14 C15 C16 C17 C18 C19

IN 2

NR 3 OUT 6

TRIM 5

GND 4

2 1 L3

2 1 L2

C10

CT4

CT5

CT6

R3

R2

C11 C12

VCC/2

MMC-VRH

VDDA/VDDH

MMC-VSSA

MMC-VRL

V+

VCC

101nF 101nF 101nF 101nF 101nF 101nF 101nF

GND

1.0μH

1.0μH

100nF

1.0μF

1.0μF

1.0μF

0R

0R

GND

100nF 100nF

V+

. 1/17/2003 00:16:54 f=0.99 /home/mea/eagle/ilmari-2003-ihu/ilmari-2003-ihu10.sch (Sheet: 5/19)

Logic RS232 iTALK-Tx iTALK-Rx IHUCON-Tx IHUCON-Rx

RS buffers

1 2 3 JP-RS232PWR

C1+ 1 C1- 3 C2+ 4 C2- 5 T1IN 11 T2IN 10 R1OUT 12 R2OUT 9

V+ 2 V- 6

T1OUT 14 T2OUT 7 R1IN 13 R2IN 8

IC6IC6G$1

16 15GND VCC

IC6G$2

1 3 5 2 4 6 7 8 CON-SERIAL CF2 CF3

CF4 CF5

C21

C24 C22 C23

C20

GPSRXD0 IHUCONRX

IHUCONTX

GPSTXD0

MAX3232D

VCC

1nF 1nF 1nF 1nF

GND

100nF

100nF

100nF 100nF

100nF

GND

. 1/17/2003 00:16:54 f=0.99 /home/mea/eagle/ilmari-2003-ihu/ilmari-2003-ihu10.sch (Sheet: 6/19)

JTAG/OnCE

JTAG/OnCE

CPU debugging interface

1 3 5 2 4 6 7 9 11 8 10 12 14 13 CON-ONCE

R6 R7 R8

R4

R5

CF7 CF8 CF9 CF11

CF13

CF12

CF10

CF6

CPURESETIN

MMC-TDI MMC-TDO

MMC-TCLK

MMC-TMS MMC-TMS

MMC-DE MMC-DE

MMC-TRST-

MMC-TRST-

VCC

10kR

10kR

10kR

10kR

1kR1nF 1nF 1nF 1nF 1nF 1nF 1nF

1nF

GND

. 1/17/2003 00:16:54 f=0.99 /home/mea/eagle/ilmari-2003-ihu/ilmari-2003-ihu10.sch (Sheet: 7/19)

open

open open

DTMF cmd audio input

DTMF Rx

+

MT88L70AN

1 2 3 CON-DTMF

Q1

CT7

2 1 L4

C26

C25

R9

R12

R10 R11 CF14

PWDN 6 OSC1 8 OSC2 9

IN+ 1 IN- 2 GS 3

VDD 20 VSS 10

INH 5

ST/GT 19 EST 18 STD 17

TOE 11

Q1 12 Q2 13 Q3 14 Q4 15

VREF 4

IC7

DTMF-STD

DTMF-Q0 DTMF-Q1 DTMF-Q2 DTMF-Q3

3.579545 MHz

VCC

1.0μF

1.0μH

100nF

100nF

300kR

0R

100kR 100kR 1nF

GND

. 1/17/2003 00:16:54 f=0.99 /home/mea/eagle/ilmari-2003-ihu/ilmari-2003-ihu10.sch (Sheet: 8/19)

48 MHz ??

Master OSC

Master OSC

SerialDevice selector

GND

VCC

OUT 7

14 8 QG1 C27

A 1 B 2 C 3

G2A 4 G2B 5 G1 6 Y7 7

Y6 9

Y5 10

Y4 11

Y3 12

Y2 13

Y1 14

Y0 15 IC9

8 16

IC9P

GND VCC

C28

R13

1 6

3 4

2 5

IC8

VDD VSS

DDS-CLOCK

CPU-CLOCK-IN

DA1-FSYNC DDS1-FSYNC DDS2-FSYNC

SERDEV-A1

SERDEV-A0

48.000 MHz

100nF

VCC

74HC138D

VCC 100nF

GND

GND

GND

VCC

0R

GND

. 1/17/2003 00:16:54 f=0.99 /home/mea/eagle/ilmari-2003-ihu/ilmari-2003-ihu10.sch (Sheet: 9/19)

Load-B

Load-A

FS-Adjust

3.6 MHz

DDS1

DDS1 PTT

DDS#1

AD9834 DDS

1 2 3 CON-DDS1-PTT

R21

CF16 R19 CF15 R18

DZ1

MCLK 8 FSELECT 9 PSELECT 10

SLEEP 12

FSYNC 15 SCLK 14 SDATA 13

DGND 7

AGND 18

IOUT 19

COMP 3

FSADJUST 1

REFOUT 2

DVDD 5

AVDD 4

IC10

IOUTB 20

RESET 11

CAP/2.5V 6

SIGN-OUT 16

VIN 17

R14

R17

C29 C30 C31

C33

C32

C36

2 1 L5

CON-DDS1-SMA

GND 4CON-DDS1-SMAG2 GND 3CON-DDS1-SMAG1

GND 5CON-DDS1-SMAG3

R15

C34

R16

C35

DZ2

R20

DDS-CLOCK

MMC-MOSI

DDS1-FSYNC

DDS1-PSEL0

DDS1-FSEL

MMC-SCLK

DDS1-PTT

AVCC-DDS1

DDS-RESET

VCC

10kR

1nF

AGND GND

100-200R 1nF 100-200R

3.3V

AD9834BRU

200R

0.0

100nF 20nF 100nF

20pF

10nF

100nF

1μH

GND

200R

20pF

6R8

10nF*

AGND

3.3V

10kR

. 1/17/2003 00:16:54 f=0.99 /home/mea/eagle/ilmari-2003-ihu/ilmari-2003-ihu10.sch (Sheet: 10/19)

Load-B

Load-A

FS-Adjust

10.6 MHz

DDS2

DDS2

DDS2 PTT

DDS#2

AD9834 DDS

1 2 3 CON-DDS2-PTT

R28

CON-DDS2-SMA

CF18 R26 CF17 R25

DZ3

MCLK 8 FSELECT 9 PSELECT 10

SLEEP 12

FSYNC 15 SCLK 14 SDATA 13

DGND 7

AGND 18

IOUT 19

COMP 3

FSADJUST 1

REFOUT 2

DVDD 5

AVDD 4

IC11

IOUTB 20

RESET 11

CAP/2.5V 6

SIGN-OUT 16

VIN 17

R22

C37 C38 C39

C41

C40

C44

2 1 L6

R23

C42

R24

C43

DZ4

R27

DDS-CLOCK

MMC-MOSI

MMC-SCLK

AGND

DDS2-FSYNC

DDS2-PSEL0

MMC-ICOC20

DDS2-PTT

AVCC-DDS2

DDS-RESET

VCC

10kR

BU-SMA-V4

1nF

AGND GND

100-200R

1nF 100-200R

3.3V

AD9834BRU

200R

100nF 20nF 100nF

20pF

10nF

100nF

1μH

GND

200R

20pF

6R8

10nF*

AGND

3.3V

10kR

. 1/17/2003 00:16:54 f=0.99 /home/mea/eagle/ilmari-2003-ihu/ilmari-2003-ihu10.sch (Sheet: 11/19)

APRS audio+PTT

APRS Tx

AD5300 D/A

VOUT 4

VDD 1 GND 8

SYNC- 5 SCLK 6 DIN 7

IC12

2 1 L7

C45

R32

CF21 CF20

R31

DZ6

CF19

1 2 3 4 CON-APRS-TX

DZ5

R29

R30

R33

R34

MMC-MOSI

MMC-SCLK

AGND

DA1-FSYNC

DA1-VDD

APRS-PTT

APRS-TX-AUDIO

MMC-ICOC22

AD5300BRM

VCC

1.0μH

100nF

10kR

1nF 1nF

AGND

100-200R

GND

3.3V

1nF

GND

3.3V

10kR

10kR

10kR

10kR

GND

. 1/17/2003 00:16:54 f=0.99 /home/mea/eagle/ilmari-2003-ihu/ilmari-2003-ihu10.sch (Sheet: 12/19)

ALTERNATES

CMOS IO volt

3.0V 300mA

5/8/9/10/12 V 30 mA

PACKAGE

SOIC-8

SOT-223

TO-92

POWER

FB=2.21V

+

IC13

LT1074Q

+

+

+

+

+

+

+

1 2 3 CON-PWR-IN

R37

R36 R38

C58

C46 C47

C56 C57 C51

VIN 5

GND 3

VC 2

FB 1

VSW 4

GND' 6

DS1

C50 C49 C48 C52 C53 C54 C55

IC16 GND IN OUT VIN 8 VOUT 1

2 3 6 7

IC15

GND C61 C60 C59 IC14 GND IN OUT

R35

2 1 L8

VDD

V+

V+

GND

GND

VDD

2.7k

790R/1%

2.21k/1%

10nF

20nF*20nF*

20nF* 20nF*

VCC

47uF

MBRS320T2

47uF

47uF

47uF 47uF 47uF 47uF 47uF

74Lxx/ALT-2

78L12SMD/ALT-1

100nF

100nF

100nF

74Lxx/ALT-3

(opt)

50μH

14V-BUS

14V-BUS

. 1/17/2003 00:16:54 f=0.99 /home/mea/eagle/ilmari-2003-ihu/ilmari-2003-ihu10.sch (Sheet: 13/19)

P3-style Manchester Encoder

Manchester Encoder

Differential Encoder

Manchester XOR Data syncing to clock

2 1 4 IC17

3 5

IC17

VDD VSS

CLR 6 D 2 CLK 1 PRE 7 Q 5

Q\ 3

IC20-

4 8

IC20

VDD VSS

C62

1 2 3

CON-BPSK-1

CLR 6 D 2 CLK 1 PRE 7 Q 5

Q\ 3

IC19-

4 8

IC19

VDD VSS

2 1 4 IC18

3 5

IC18

VDD VSS

BPSK-400-CLOCK

BPSK-400-DATA

BPSK-400-MANCHESTER

MC74VHC1G86DFT1

NL17SZ74US

100nF

GND

VCC

GND NL17SZ74US

MC74VHC1G86DFT1

VCC

. 1/17/2003 00:16:54 f=0.99 /home/mea/eagle/ilmari-2003-ihu/ilmari-2003-ihu10.sch (Sheet: 14/19)

3V -> 10V

10V -> 3V (10V CMOS)

(10V CMOS)

O:PA1 I:PA0 I:PB7 I:PB5 I:PB4

-> pg 18/19

Digital IO

even more

AO 2 AI 3 BO 4 BI 5 CO 6 CI 7 DI 9 DO 10 EI 11 EO 12

MODE 13 FI 14 FO 15

IC21

GND 8 VDD2 16

VCC 1

C64

AO 2 AI 3 BO 4 BI 5 CO 6 CI 7 DI 9 DO 10 EI 11 EO 12

MODE 13 FI 14 FO 15

IC22

GND 8 VDD2 16

VCC 1

C66

CF22 R39

CF23 R40

CF24 R41

CF25 R42

CF26 R43

1 3 5 2 4 6 7 9 CON-HV-I4O-EXTRA 8 10

C63

C65

HV-D-OUT HV-WR-CLK HV-WR

HV-RD-CLK MMC-PA1

MMC-PA2

MMC-PA3

MMC-PA4

MMC-PA5

MMC-PA6

MMC-PB5 MMC-PB6 MMC-PA0

HV-D-IN

HV-D-IN HV-PA0-IN HV-PB7-IN

MMC-PB4

MMC-PB7

HV-RD

HV-PB4-IN HV-PB5-IN

HV-PA1-OUT

MC14504BD

GND

VCC VDD

100nF

MC14504BD

GND

VCC VDD

100nF

1nF 10k

1nF 10k

1nF 10k

1nF 10k

1nF 10k

GND

100nF

100nF

. 1/17/2003 00:16:54 f=0.99 /home/mea/eagle/ilmari-2003-ihu/ilmari-2003-ihu10.sch (Sheet: 15/19)

Sampling buffer caps: 5-20 nF

Sampling buffer caps: 5-20 nF

ANALOG IN 1

TP-1

TP-2

TP-3

TP-4

TP-5

TP-6

TP-7

TP-8

TP-9

TP-10

TP-11

TP-12

TP-13

TP-14

TP-16

TP-17

TP-15

R51 R50 R49 R48 R47 R46 R45 R44

R58

C69

CF27

CF28 CF29 CF30 CF31

CF33 CF34

CF32

R60 R59 R57 R56 R55 R54 R53 R52 CF35

CF36 CF37 CF38 CF39

CF41 CF42

CF40

C67 C68 X4 1 X6 2

X 3

X7 4 X5 5

INH 6

C 9 B 10 A 11

X3 12 X0 13 X1 14 X2 15 IC23

7 8 16

IC23P

VEE GND VCC

X4 1 X6 2

X 3

X7 4 X5 5

INH 6

C 9 B 10 A 11

X3 12 X0 13 X1 14 X2 15 IC24

7 8 16

IC24P

VEE GND VCC

MMC-VSSA

MMC-VSSA

MMC-VSSA

MMC-VSSA

MMC-PQA0 MMC-PQA1

MMC-PQB0

MMC-PQB3

MMC-PQA3

MMC-PQA4

VDDA/VDDH

10k-20k

10k-20k

10k-20k

10k-20k

10k-20k

10k-20k

10k-20k

10k-20k

GND

10k-20k

10nF

20nF

20nF 20nF 20nF 20nF

20nF 20nF

20nF

10k-20k

10k-20k

10k-20k

10k-20k

10k-20k

10k-20k

10k-20k

10k-20k

20nF

20nF 20nF 20nF 20nF

20nF 20nF

20nF

100nF100nF

4051D

4051D

. 1/17/2003 00:16:54 f=0.99 /home/mea/eagle/ilmari-2003-ihu/ilmari-2003-ihu10.sch (Sheet: 16/19)

Sampling buffer caps: 5-20 nF

Sampling buffer caps: 5-20 nF

ANALOG IN 2

TP-18

TP-19

TP-20

TP-21

TP-22

TP-23

TP-24

TP-25

TP-26

TP-27

TP-28

TP-29

TP-30

TP-31

TP-32

TP-33

R68 R67 R66 R65 R64 R63 R62 R61 CF43

CF44 CF45 CF46 CF47

CF49 CF50

CF48

R76 R75 R74 R73 R72 R71 R70 R69 CF51

CF52 CF53 CF54 CF55

CF57 CF58

CF56

C70 C71 X4 1 X6 2

X 3

X7 4 X5 5

INH 6

C 9 B 10 A 11

X3 12 X0 13 X1 14 X2 15 IC25

7 8 16

IC25P

VEE GND VCC

X4 1 X6 2

X 3

X7 4 X5 5

INH 6

C 9 B 10 A 11

X3 12 X0 13 X1 14 X2 15 IC26

7 8 16

IC26P

VEE GND VCC

MMC-VSSA

MMC-VSSA

MMC-VSSA

MMC-PQA0 MMC-PQA1

MMC-PQB2

MMC-PQB1

VDDA/VDDH

MMC-PQA3

10k-20k

10k-20k

10k-20k

10k-20k

10k-20k

10k-20k

10k-20k

10k-20k

GND

20nF

20nF 20nF 20nF 20nF

20nF 20nF

20nF

10k-20k

10k-20k

10k-20k

10k-20k

10k-20k

10k-20k

10k-20k

10k-20k

20nF

20nF 20nF 20nF 20nF

20nF 20nF

20nF

100nF100nF

4051D

4051D

. 1/17/2003 00:16:54 f=0.99 /home/mea/eagle/ilmari-2003-ihu/ilmari-2003-ihu10.sch (Sheet: 17/19)

OUTPUTS

CMOS digital outputs VDD 5-15 volts

TP-34 TP-36 TP-38 TP-40 TP-42 TP-44 TP-46 TP-48

TP-50 TP-51 TP-52 TP-53 TP-54 TP-55 TP-56 TP-57

TP-35 TP-37 TP-39 TP-41 TP-43 TP-45 TP-47 TP-49

STR 1 D 2 CLK 3 Q1 4 Q2 5 Q3 6 Q4 7

QS 9 QS* 10

Q8 11

Q7 12

Q6 13

Q5 14 OE 15

IC27

8 16

IC27P

VDD VSS

STR 1 D 2 CLK 3 Q1 4 Q2 5 Q3 6 Q4 7

QS 9 QS* 10

Q8 11

Q7 12

Q6 13

Q5 14 OE 15

IC29

8 16

IC29P

VDD VSS

R91 R89 R87 R85 R83 R81 R79 R77

R100 R99 R98 R97 R96 R95 R94 R93

STR 1 D 2 CLK 3 Q1 4 Q2 5 Q3 6 Q4 7

QS 9 QS* 10

Q8 11

Q7 12

Q6 13

Q5 14 OE 15

IC28

8 16

IC28P

VDD VSS

R92 R90 R88 R86 R84 R82 R80 R78

C74 C73 C72

HV-D-OUT HV-WR-CLK

HV-WR

4094D

4094D GND

GND

VDD VDD

10k 10k 10k 10k 10k 10k 10k 10k

10k 10k 10k 10k 10k 10k 10k 10k

4094D

GND

VDD

10k 10k 10k 10k 10k 10k 10k 10k

100nF

100nF

100nF

VDD

. 1/17/2003 00:16:54 f=0.99 /home/mea/eagle/ilmari-2003-ihu/ilmari-2003-ihu10.sch (Sheet: 18/19)

INPUTS

CMOS digital inputs VDD 5-15 volts

TP-58

TP-60

TP-62

TP-64

TP-66

TP-68

TP-70

TP-72

TP-74

TP-75

TP-76

TP-77

TP-78

TP-79

TP-80

TP-81

TP-59

TP-61

TP-63

TP-65

TP-67

TP-69

TP-71

TP-73

R101 R103 R105 R107 R109 R111 R113 R115

R117 R118 R119 R120 R121 R122 R123 R124

IC30 P1 7 P2 6 P3 5 P4 4 P5 13 P6 14 P7 15 P8 1

Q6 2 Q7 12 Q8 3

CLK 10 SI 11 P/S\ 9

8 16

IC30P

VDD VSS

IC32 P1 7 P2 6 P3 5 P4 4 P5 13 P6 14 P7 15 P8 1

Q6 2 Q7 12 Q8 3

CLK 10 SI 11 P/S\ 9

8 16

IC32P

VDD VSS

R102 R104 R106 R108 R110 R112 R114 R116

IC31 P1 7 P2 6 P3 5 P4 4 P5 13 P6 14 P7 15 P8 1

Q6 2 Q7 12 Q8 3

CLK 10 SI 11 P/S\ 9

8 16

IC31P

VDD VSS

C75

C76 C77

HV-RD-CLK HV-RD

HV-D-IN

10k 10k 10k 10k 10k 10k 10k 10k

10k 10k 10k 10k 10k 10k 10k 10k

GND

GND

VDD

4021D

4021D

10k 10k 10k 10k 10k 10k 10k 10k

GND

VDD

4021D

VDD

100nF

100nF 100nF

. 1/17/2003 00:16:54 f=0.99 /home/mea/eagle/ilmari-2003-ihu/ilmari-2003-ihu10.sch (Sheet: 19/19)

Extra I/O

Extra Timer I/O Extra Edge-Trigger I(/O)

Available for timing measurements (like for sun-sensor input...)

TP-82

TP-86

TP-83

TP-84

TP-85

R127

R125 DZ7 R128

R126 DZ8

R130

R129 DZ9

R132

R131 DZ10

R134

R133 DZ11

MMC-ICOC10 MMC-INT0-

MMC-INT2-

MMC-INT5-

MMC-ICOC13

10kR

100-200R 3.3V

GND

10kR

100-200R 3.3V

10kR

100-200R 3.3V

10kR

100-200R 3.3V

GND

10kR

100-200R 3.3V

GND