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D3431

D35
32

D37
35

D3836

D39
37

D40
40

D41
41

D42 42

D43
44

D44 45

D45
46

D46
47

D47
48

NC
49

NC 50

D50
52

D52
54

NC 55

D54
56

D55
57

D56
58

D57
60

D58 61

TCK_D59
62

D60 63

D61
64

D63
67

D64
68

D65
69

NC
70

D67 71

NC
72

TDO_D69 73

D70
75

D71
76

NC
77

D74 79

D75
80

D76 81

D77
83

D78 84

D79
85

TQ100

U21

EPM3064ATI100-10

1
2
3
4
5
6

2.54mm

JP19

HEADER 6

1

J12

CON1

0603

R113
2K2/1%

0603

R112
2K2/1%

0603

R111
2K2/1%

0603

R110
2K2/1%

0603

R109
2K2/1%

DQ
4

VDD
3

NC 8

NC
7

NC
6

NC1

NC
2

SOIC8-150mil

U24

DS18S20Z

0603

R115
4K7/1%

1 J2
6

C
O

N
1

1

J27

CON1

1 J2
5

C
O

N
1

RD

A[0..18]

WR

D[0..23]

RESET

RXS
RXC

EXTAL

TIM[0..2]

IOSEL

IRQA
IRQB
IRQC
IRQD

NMI

PE[0..2]

PG[0..3]

TRST

LAT

JT[0..3]

DCLK

TXD

INT
TRIG

HRST

TT

RXU

SRDY

VON

EECLK
SDATA

RTCCE

CTS

RTU
USB
SEL

IC0

IC1

OPTO

VCC VCCIO

VCCVCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC VCC VCC

VCC

VCC

VCC

VCC VCC VCC VCC

VCC

VCC VCC VCC VCC

GND

GND

GND

GND

GND

GND

GND

GND

GND
+5V

VCC

MISC

SERIAL I/O

8

2
WATCH DOG

DATA BUS

ADDRESS BUS

8 caps for TQ100

3

DSP MEMORY

SCI reset

INT routing

WD interface

Reset drivers

Flash paging

Antenna Power

File: G_PLD.SCH

3

10

EEPROM

AT93C46-10SC-2.7

AT93C46-10SI-2.7

pcb: INT

pcb: Config

pcb: EXTAL

pcb: DQ

pcb: TILT

pcb: IRQ

8

UART mux i/o

EEPROM & Tilt

RST

Added C114 - reduces noise on HRST

8

DCLK

File: G321_04.POF

3

1

4

5

6

Commercial

Industrial

ATC for Commercial

Place 3 caps on U23 TXCO

307.7kHz

PG3

I2C_SDA

I2C_SCL

I2C_SCL
I2C_SDA
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Host port

EDH

PO BOX 747

STELLENBOSCH

A

3 12

GND POR

PB0 PB1

PB2 PB3

PB4 PB5

PB6 PB7

PB8 PB9

PB10 PB11

PB12 PB13

PB15 PB14 PB15

GND GND

VCC VCC

+5V +5V

GND GND

PD4 PC5

PD0 PC3

PD2 PC1

+5V GND

GND +5V

PC2 PD1

PC0 PD3

PC4 PD5

PB[0..15]

PC[0..5]

PD[0..5]

Size C

C65
10uF/16V

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

SHROUDED 2.54mm

JP8

HEADER 13X2

0603

R76
22K/1%

0603

R75
22K/1%

0603

R77
10K/1%

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16

Shrouded 2.54mm

JP9

HEADER 8X2

Size C

C66
10uF/16V

PB[0..15]

PC[0..5]

HRST

PD[0..5]

VCC

+5V

VCC

VCCVCC

GND

GND GND

GND

+5V
VCC

+5V GND

HA0 HA1

HA2 HRW

HDS HCS

HREQ HACK

Host Port on a ribbon header

Place close to Header

H0

H2

H4

H6

H1

H3

H5

H7

PC0

PC1

PC2

PC3

PC4

PC5

SC0

SC1

SC2

SCK

SRD

STD

pcb : HOST

Host Reset signal

pcb : ESSI

Added R77 pull up
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1
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Title

Size Document Number Rev

Date: Sheet of 125

A

R.S.A.

STELLENBOSCH

P.O. BOX 747

ELECTRONIC DEVELOPMENT HOUSE

Power regulator

7E30-RB673 Ver 2

VCC

GND

3V3

AGND

1V6

VON

Size D

C14
10uF/35V

1210

L2

10uH

0603

C8
100nF

0603

C7
100nF

0603

C6
100nF

0603

C13
100nF

0603

C12
100nF

0603

C11
100nF

0603

C10
100nF

0603

C9
100nF

Size C

C116
10uF/16V

Size D

C117
10uF/35V

1

PIN1

TP10

TP

VIN
1

G
N

D
2

VOUT
3

G
N

D
4

SOT-223

U2

MIC2920A-5.0BS

+

-

5

6
7

8
4 SOIC8

U30B

AD8032AR

+

-

3

2
1

8
4 SOIC8

U30A

AD8032AR

Size C

C97
10uF/16V

0603

R128

100R/1%

0603

R127
2K2/1%

0603

C96
100nF

0603

C95
100nF

1 2

Link

J13

CON2A

0603

R17

330R/1%

0603

R18
100R/1%

Size C

C15
10uF/16V

1

PIN1

TP7

TP

1

20x15mm pad

HS2

HS1

Size D

C1
10uF/35V

VIN
1

G
N

D
2

VOUT
3

G
N

D
4

SOT-223

U6

MIC2920A-5.0BS

1

PIN1

TP4

TP

1

PIN1

TP2

TP

Size C

C4
10uF/16V

1210

L3

10uH

Size C

C5
10uF/16V

Size C

C2
10uF/16V

IN
2

EN1

OUT
4

FLG 5

G
N

D
3

T
A

B
6

TO-263-5

U7

MIC39151-1.65BU or MIC37152WR

1206

R171
47R/1%

1206

R170
47R/1%

1

PIN1

TP1

TP

1210

L1

10uH

SOT23

D28

LM4040AIM3-2.5

0603

R130

2K2/1%

0603

R129
3K3/1%

1

PIN1

TP3

TP

Do Not Mount

0603

R151
10K/1%

0603

R153
10K/1%

Size C

C16
10uF/16V

1206

R152
1R/1%

1

20x15mm pad

HS1

HS1

Size C

C3
10uF/16V

IN
4

SHD
2

OUT
5

ADJ
1

G
N

D
3

T
A

B
6

TO-263-5

U5

MIC2941ABU

1

PIN1

TP5

TP

0603

R16

3K3/1%

0603

R15
5K6/1%

VON

+5V
VCC

VA

+5V
+VD

VCC

VCORE
VA

VREF

+5V 5VC

VCC

AGNDGND
GND

GND

GND

GND

GND

AGND

AGND

AGND

AGND

AGND

AGND

GND

GND

GND

GND

GND

GND

GND

AGND

VA

@ 1.5A MAX

GND AGND

1.235V

Power required

NET        Voltage           Current       Function

I=0.8A

Allow power dissapation of >2.5W

I=60mA

I=20mA

I=80mA

Pdis=150mW

Pdis = 3W

VCC          +5.0V            300mA          Logic

pcb: 3V3

pcb: +VA

Locate TP2 & TP4 2.54mm apart

allowing a jumper to bypass U6

pcb: VS

@ 0.5A MAX

1.235V

Vcore = 1.8V, 1K5

Vcore = 1.6V, 1K0

pcb: REF

Mount R129 for Serial A/D

I=80mA

Pdis=150mW

pcb: 5VC

I=250mA

VA           +5.0V             80mA          Analog

Vcore        +1.6V            250mA          DSP core

5VC          +5.0V             75mA          Comms

LM4431M3-2.5-SOT23

LM2904M

If U7 is a fixed output,

then R17 & R18 are DNM

VR

J21: 1-2 Serial A/D & AD7864

2-3 Only AD7864

R191
NC

R192

NC

R12

0R
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Real Time Clock

EDH

PO BOX 747

STELLENBOSCH

A

12 12

EECLK

SDATA

RTCCE

X12

X2
3

VBAT8

SCK 7

IO
6

CE
5

V
C

C
1

G
N

D
4 SO8

U33

DS1302SN

0603

R158
1K/1%

0603

C121
100nF

1206

C120
1uF

0603

R154
10K/1%

1

J22

CON1

1

J20

CON1

1

J21

CON1

2.5mm

Y1
32kHz/6pF

0603

R157

33K/1%

EECLK

SDATA

RTCCE

VCC

GND

GND

GNDGND

GND

PCB: 32kHz

PCB: Vbat

Place J20 & J21 adjacent

C29
EEC-RG0V105H
Supercapacitor 1UF 3.6V GOLD RG TYPE HORZ

SDA2 5
SCL2

6

VREF2
7

EN 8

VREF1
2

GND1

SCL1
3

SDA14

U3

PCA9306DCT

R99
2K2

R100
2K2R118

2K2
R117
2K2

R13
220K

C59
100nF

C56
100nF

I2C_SDA
I2C_SCL

VCC VCCVCC

GND

GND

+1V8

+1V8+1V8

Vin
1

GND
2

SHDN
3

ADJ
4

OUT
5

U8

LT3014ES5#PBF

VCC

GND

GND

C60
1uF 16V

R131
4K7

R132
10K

GND

C71
1uF 16V

GND

+1V8

VDD
1

GND
5

SA07

GND
10

GND
12

GND13

VDD
14

CAP/NC
2

NC
3

SCL
4

SDA 6

EN
8

INT2
9

INT1 11

NC
15

NC 16

U9

MMA8450Q
C90
100nF

C89
100nF

GND

C88
1uF 16V

R137
NC

VCC

R133
0R

+1V8

GND

GND

R135
NC

R136
0R

R134
10K

+1V8

GND

GND



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Size Document Number Rev

Date: Sheet of

E30-E5224 Ver 2 7

RS422/RS232/USB serial link

EDH

PO BOX 747

STELLENBOSCH

A

2 12

Y1 Z1

TXD X1

X2

RXS Y1

Y2

CTS G1

G2 X1 X2 Y2 Z2

Y1 Y2

RXC Z1 Z1 Z2

Z2 G1 G2

X1 G1

TXD

RXS

RXC RTU

RXU

RTU

USB

TXD X2 G2

SEL

RXU

USB

RXU

TXD

RTU

1
2
3

2.54mm

J15

CON3

1
2
3
4
5
6

2.54mm

JP5

HEADER 6

0603

R102
120R/1%

0603

R101
120R/1% 0603

D19
0603ESDA

C70
100nF

0603

C69
1nF

0603

C68
1nF

1
2

2.54mm

J23

CON2

0603

R148
10K/1%

C1+9

C1-
12

C2+ 11

C2-
13

VDD
10

VEE
14

T1
26

T2
27 TX1+

6

TX2-
7

RX1+
15

RX2- 16
R1

19

R220

T328

T4
1

TX3+ 4

TX4-
3

RX3+
17

RX4-
18R3

21

R4
22

SELA
24

SELB 2
SELD

23

SELC25

+
5V

5

SOIC28

U1

SP331ET-L

0603

D24
0603ESDA

0603

D22
0603ESDA

0603

D21
0603ESDA

0603

D23
0603ESDA

0603

D20
0603ESDA

0603

R177

1K/1%

0603

R176

1K/1%

0603

R175

1K/1%

0603

R174

1K/1%

0603

R173

1K/1%

0603

R172
10K/1%

0603

R145

10K/1%

0603

R146

1K/1%

0603

R149
10K/1%

0603

R147

10K/1%

VDD
6

REGIN 7

VBUS
8

USBD-
5

USBD+
4

GND
3

NC
10

NC 13

NC
14

NC
15

NC
20

NC
21

NC
22

RST
9

SUSPEND12

SUSPEND
11

RI
2

DCD
1

DTR
28

DSR
27

TXD26

RXD
25

RTS
24

CTS
23

NC
16

NC
17

NC
18

NC19

TAB29

MLP-28

U29

CP2102-GM

0603

R167
1K/1%

1
2
3
4
5

Molex 2.54mm

JP22

HEADER 5

0603

D26
0603ESDA

0603

D25
0603ESDA

C93
100nF

Size B

C92
2u2F/16V

C91
100nF

0603

D27
0603ESDA

C125

100nF

0603

D31
0603ESDA

0603

D30
0603ESDA

C124
100nFC123

100nF
C122
100nF

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

Shrouded 2.54mm

JP6

HEADER 7X2

0603

R168

1K/1%

RXC

RXS

TXD

CTS

USB

RTU

RXU

SEL

5VC

5VC

5VC

5VC

GNDGND

GND GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

+5V

+12V

VCC

pcb : RS422

pcb : SCI

RS422 termination

FILE: G_SIO.SCH

Use low dropout regulator in converter

Select power feed for RS422

pcb: PS

PCB: USB

USB

Force RS232

RS422 / RS232

RTS

Pb free

R193
0R

R194
NC
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6 channel analog buffer

EDH

PO BOX 747

STELLENBOSCH

A

8 12

VA

AGND
0603

C32
100nF

Size B

C33
2u2F/16V

0603

R34

10K/1%

0603

R32

10K/1%

+

-

3

2
1

8
4 SOIC8

U14A

AD8032AR

0603

R31
10K/Do Not Mount

0603

R30
10K/Do Not Mount

0603

R29
10K/Do Not Mount

0603

R28
10K/Do Not Mount

0603

C39

10pF

0603

C38

10pF

0603

C37

10pF

0603

C36

10pF

0603

C35

10pF

0603

C34

10pF

+

-

5

6
7

8
4 SOIC8

U14B

AD8032AR

0603

R47

10K/1%

0603

R41

10K/1%

0603

R38

10K/1%

+

-

5

6
7

8
4 SOIC8

U16B

AD8032AR

0603

R55

10K/1%

0603

R53

10K/1%

0603

R52

10K/1%

0603

R50

10K/1%

0603

R49

10K/1%

0603

R46

10K/1%

0603

R44

10K/1%

0603

R35

10K/1%

+

-

3

2
1

8
4 SOIC8

U15A

AD8032AR

+

-

5

6
7

8
4 SOIC8

U15B

AD8032AR

0603

R54

10K/1%

0603

R51

10K/1%

0603

R48

10K/1%

0603

R45

10K/1%

0603

R42

10K/1%

0603

R39

10K/1%

0603

R33

10K/1%

+

-

3

2
1

8
4 SOIC8

U16A

AD8032AR

0603

R43

10K/1%

0603

R40

10K/1%

0603

R37

10K/1%

0603

R36

10K/1%

0603

C31
100nF

0603

C30
100nF

V1+

V1-
VOUT1

V2+

V2- V6-

V3+

V3-

V4+

V4-

V5+

V5-

VOUT2

VOUT3

VOUT4

VOUT5

VOUT6

V6+

VA

VA

VA VA

VA

VA

VA

AGND

AGND

AGND AGND

AGND

AGND

AGND

Decoupling capacitors for Op-Amps

Tantalum capcitors centrally placed Balanced to Single ended.

Input impedance = 100R or 20K

Vout = 5Vpp

OpAmp: Rail to rail, +5V operation

Gain = 1.0 or 0.5

Vin = 5Vpp/ 10Vpp

C161

10pF

C162

10pF

C163

10pF

C164

10pF

C165

10pF

C166

10pF

VREF VREF VREF

VREFVREFVREF
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FS X2 DSP (V16)

EDH

PO BOX 747

STELLENBOSCH

A

1 11

RD RESET

WR

HRST

SRDY

RAMCS

ROMCS

DCLK

RESET VS+

RESET VS-

IRQA LAT

IRQB OC0

IRQC SRDY OC1

IRQD

NMI TRIG

IOSEL OPTO

RD TT

WR

IC0

IC1 VS+ VS+

PGND PGND

VS- OC0

OC1 AGND

VQ0 VQ1

VQ2 VQ3

TRST AGND AGND

VON VQ4 VQ5

VQ6 VQ7

TRST AGND AGND

VQ8 VQ9

HRST VQ10 VQ11

AGND AGND

TXD

RXC

RXS

RESET VQ0

CTS VQ1

EXTAL

USB VR VQ2

INT VQ3

RXU

V1

RTU VQ4

IOSEL V2 VQ5

SEL

RD V3 VQ6

VQ7

WR V4

V5 VQ8

VQ9

V6

VQ10

VQ11

SDATA

JA0 JB0TCK

JA1 JB1TMS

EECLK

JA2TDI

JB3TDO

RTCCE

JA3 JB2JTX

TCK GND

TDO VCC

TMS

TDI GND

PB[0..15]

PD[0..5]

D[0..23]

PC[0..5] A[0..18]

PD[0..5] PG[0..3]

D[0..23]

A[0..18]

D[0..23]

PE[0..2]

TIM[0..2]

JA[0..3]

JB[0..3]

A[0..18]

D[0..23]

0603

R14

10R/1%

1

3mm

MH8

MOUNTING HOLE

VON

VR

POWER SUPPLY

G_PSU.SchDoc

A[0..18]

RD
WR

D[0..23]

RAMCS
ROMCS

RESET
IRQA
IRQB
IRQC
IRQD
NMI

PB[0..15]

IOSEL

PC[0..5]

TIM[0..2]

PE[0..2]

DCLK

TRST

PD[0..5]

Processor

G_56321.SchDoc

PB[0..15]

PC[0..5]

HRST

PD[0..5]

PORTS

G_PORTS.SchDoc

V1+

V2+
V2-

V1-

VOUT1

VOUT2

VOUT3

VOUT4

VOUT5

VOUT6

V3+
V3-

V4+
V4-

V5+
V5-

V6+
V6-

New Input

NEW_AIN.SchDoc

A[0..18]

RD
WR

D[0..23]

RAMCS
ROMCS PG[0..3]

RESET

PD[0..5]

SRDY

MEMORY - RAM/ROM

G_MEM.SchDoc

IRQA
IRQB
IRQC
IRQD
NMI

RESET
PG[0..3]

IOSEL

RD
WR

A[0..18]

D[0..23]

PE[0..2]

TIM[0..2]

RXS

RXC

JT[0..3]

DCLK

LAT

TRIG

HRST

TRST

EXTAL

INT
USB

SDATA

EECLK

RTCCE

RXU

TXD

RTU

CTS

TT

OPTO

VON

SEL

IC1
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3
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0603

R176

1K/1%
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pcb : RS422

pcb : SCI

RS422 termination

FILE: G_SIO.SCH

Use low dropout regulator in converter

Select power feed for RS422

pcb: PS

PCB: USB

USB

Force RS232

RS422 / RS232

RTS

Pb free
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GND POR
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PB6 PB7
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PB12 PB13

PB15 PB14 PB15

GND GND

VCC VCC

+5V +5V

GND GND
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PD2 PC1
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HREQ HACK

Host Port on a ribbon header

Place close to Header
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PC2
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PC4

PC5

SC0

SC1

SC2
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SRD
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pcb : HOST

Host Reset signal

pcb : ESSI

Added R77 pull up
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@ 1.5A MAX

GND AGND

1.235V

Power required

NET        Voltage           Current       Function

I=0.8A

Allow power dissapation of >2.5W

I=60mA

I=20mA

I=80mA

Pdis=150mW

Pdis = 3W

VCC          +5.0V            300mA          Logic

pcb: 3V3

pcb: +VA

Locate TP2 & TP4 2.54mm apart

allowing a jumper to bypass U6

pcb: VS

@ 0.5A MAX

1.235V

Vcore = 1.8V, 1K5

Vcore = 1.6V, 1K0

pcb: REF

Mount R129 for Serial A/D

I=80mA

Pdis=150mW

pcb: 5VC

I=250mA

VA           +5.0V             80mA          Analog

Vcore        +1.6V            250mA          DSP core

5VC          +5.0V             75mA          Comms

LM4431M3-2.5-SOT23

LM2904M

If U7 is a fixed output,

then R17 & R18 are DNM

VR

J21: 1-2 Serial A/D & AD7864

2-3 Only AD7864
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NC

R192

NC
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BYTE
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VCC
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RESET
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VCC

VCC

VCC

GND

GND

VCC

VCC

PG[] is set low on any RESET

File: G_MEM.SCH

16/32Mbit TSOP

PD0

PD1

PD2

PD3

PD4

PD5

SC0

SC1

SC2

SCK

SRD

STD

CY7C1012AV33-8BGC = $27.15 each

16Mbit ->  8 x 256k byte pages

Note: 85k words / page

One each for U13 and U11Place 4 caps at U10

CNU is Industrial Temp spec

BGI is Industrial Temp spec.

BGC is Commercial Temp

PG3
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PB8 A15 PB11

PB9 A14

PB10 A13

PB11 A12 PB12

PB12 A11

PB13 A10

PB14 A9 PB13

PB15 A8

A7

A6

A5

CKOUT A4 TA

A3

A2

A1 TCK

A0

DCLK D23 BG

D22

D21

D20

D19

D18

D17

D16

VCCP D15

D14

D13

D12

D11

D10

D9

D8

D7

D6 TDI

PC0 D5 TDO

PC1 D4 TCK

PC2 D3

PC3 D2 RESET TMS

PC4 D1 VCC

PC5 D0 DE TRST

PD0 TIM0

PD1 TIM1

PD2 TIM2

PD3

PD4 TCK

PD5 TDI

TDO

PE0 TMS

PE1 TRST

PE2 DE

VCC

GND

PB[0..15]

A[0..18]

D[0..23]

PC[0..5]

TIM[0..2]

PD[0..5]

PE[0..2]

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

Shrouded 2.54mm

JP18

HEADER 7X2

Size B

C94
2u2F/16V

0603

R73
1K/1%

1

TP6

TP

0603

C113
100pF

Size B

C58
2u2F/16V

Size B

C57
2u2F/16V

0603

C50
100nF

0603

C49
100nF

0603

C48
100nF

0603

C47
100nF

0603

R72

1K/1%

0603

R71

100R/1%

0603

C55
100nF

R74

10K/1%

0603

C54
100nF

0603

C53
100nF

0603

C52
100nF

0603

C51
100nF

R67

10K/1%

0603

C63
100nF

0603

C62
100nF

0603

C61
100nF

0603

C64
100nF

R70

10K/1%R69

10K/1% R68

10K/1%

R59

10K/1%

R58

10K/1%

R66

10K/1%

R65

10K/1%

R64

10K/1%

R63

10K/1%

R62

10K/1%

R61

10K/1%

R60

10K/1%

WR
M11

RD
M12

BG
P13

BR N11

TA
P10

BB P11

BCLK
N10

BCLK M10

CAS
N8

AA3/RAS3
N7

AA2/RAS2
P7

AA1/RAS1 P12

AA0/RAS0
N13

A17
E12

A16
E13

A15
F14

A14
F13

A13
G12

A12
G14

A11 H14

A10
H13

A9 J14

A8
J12

A7
J13

A6
K14

A5
K13

A4 L14

A3
L13

A2 M14

A1
M13

A0 N14

D23
A6

D22
C6

D21
B6

D20 B7

D19
A8

D18 C8

D17
B8

D16
A9

D15
B9

D14
A10

D13
B10

D12
C10

D11 A11

D10
B11

D9 A12

D8
B12

D7
A13

D6
C12

D5
B13

D4 C14

D3
C13

D2 D13

D1
D12

D0 E14

TIO0
L3

TIO1
L2

TIO2
K3

TCK
C3

TDI B3

TDO
A4

TMS
A3

TRST
B4

DE
D3

RESET
N5

MODA/IRQA
C4

MODB/IRQB
A5

MODC/IRQCC5

MODD/IRQD
B5

PINIT/NMID1

H0/HAD0/PB0
M5

H1/HAD1/PB1
P4

H2/HAD2/PB2
N4

H3/HAD3/PB3
P3

H4/HAD4/PB4N3

H5/HAD5/PB5
P2

H6/HAD6/PB6N1

H7/HAD7/PB7
N2

HA0/HAS/PB8
M3

HA1/HA8/PB9
M1

HA2/HA9/PB10
M2

HRW/HRD/PB11
J2

HDS/HWR/PB12J3

HCS/HA10/PB13
L1

HREQ/HTRQ/PB14K2

HACK/HRRQ/PB15
J1

CLKOUTM9

XTALP8

EXTAL
M8

PCAP
P5

VCCP
M6

GNDPN6

GNDP
P6

PC0/SC00
F3

PC1/SC01D2

PC2/SC02
C1

PC3/SCK0H3

PC4/SRD0
E3

PC5/STD0E1

PD0/SC10
F2

PD1/SC11
A2

PD2/SC12
B2

PD3/SCK1G1

PD4/SRD1
B1

PD5/STD1C2

PE0/RXD
F1

PE1/TXD
G3

PE2/SCLK
G2

NCA1

NC
A14

NC
B14

NC
P1

NC
P14

MAP-BGA 14x14 1.0mm

U19

DSP56321VL275 -VF275

IRQA
IRQB

RESET
RD
WR

A[0..18]

D[0..23]

PC[0..5]

IRQC
IRQD

NMI

PD[0..5]

PE[0..2]

RAMCS

IOSEL
ROMCS

TIM[0..2]

PB[0..15]

TRST

DCLK

VCC

VCC

VCC

VCCQL

VCORE

VCORE

GND

GND

GND

GND

GND

PCB : OnCE

PCB : CkOut

Place 2 caps per side of DSP

VCC = 3.3V

Pullup for Host I/O

DSP56321 = 1V6

Add C113 - reduces noise on RESET

DSP56311VL150



1

1

2

2
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3
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4
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5
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6
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Title

Size Document Number Rev
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E30-RB673 Ver 2 16A

6 channel analog buffer

EDH

PO BOX 747

STELLENBOSCH

A

8 11

VA

AGND
0603

C32
100nF

Size B

C33
2u2F/16V

0603

R34

10K/1%

0603

R32

10K/1%

+

-

3

2
1

8
4 SOIC8

U14A

AD8032AR

0603

R31
10K/Do Not Mount

0603

R30
10K/Do Not Mount

0603

R29
10K/Do Not Mount

0603

R28
10K/Do Not Mount

0603

C39

10pF

0603

C38

10pF

0603

C37

10pF

0603

C36

10pF

0603

C35

10pF

0603

C34

10pF

+

-

5

6
7

8
4 SOIC8

U14B

AD8032AR

0603

R47

10K/1%

0603

R41

10K/1%

0603

R38

10K/1%

+

-

5

6
7

8
4 SOIC8

U16B

AD8032AR

0603

R55

10K/1%

0603

R53

10K/1%

0603

R52

10K/1%

0603

R50

10K/1%

0603

R49

10K/1%

0603

R46

10K/1%

0603

R44

10K/1%

0603

R35

10K/1%

+

-

3

2
1

8
4 SOIC8

U15A

AD8032AR

+

-

5

6
7

8
4 SOIC8

U15B

AD8032AR

0603

R54

10K/1%

0603

R51

10K/1%

0603

R48

10K/1%

0603

R45

10K/1%

0603

R42

10K/1%

0603

R39

10K/1%

0603

R33

10K/1%

+

-

3

2
1

8
4 SOIC8

U16A

AD8032AR

0603

R43

10K/1%

0603

R40

10K/1%

0603

R37

10K/1%

0603

R36

10K/1%

0603

C31
100nF

0603

C30
100nF

V1+

V1-
VOUT1

V2+

V2- V6-

V3+

V3-

V4+

V4-

V5+

V5-

VOUT2

VOUT3

VOUT4

VOUT5

VOUT6

V6+

VA

VA

VA VA

VA

VA

VA

AGND

AGND

AGND AGND

AGND

AGND

AGND

Decoupling capacitors for Op-Amps

Tantalum capcitors centrally placed Balanced to Single ended.

Input impedance = 100R or 20K

Vout = 5Vpp

OpAmp: Rail to rail, +5V operation

Gain = 1.0 or 0.5

Vin = 5Vpp/ 10Vpp

C161

10pF

C162

10pF

C163

10pF

C164

10pF

C165

10pF

C166

10pF

VREF VREF VREF

VREFVREFVREF



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Size Document Number Rev
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E30-RB673 Ver 2 16A

6 Channel ADC

EDH

PO BOX 747

STELLENBOSCH

A

9 11

INT

IOSEL

DD10 DD9

VAMON

DD11 D14

V1 VALID AH17 DD13

VR DD14 BUSY D20 D12 D0

DD13 DD1 D22 D13 D1

V2 DD12 AH18 D21 D14 D2

VR DD11 DD0 D23 D15 D3

DD10 D16 D4

V3 DD9 D17 D5

VR DD8 TDI AH16 D18 D6

DD7 D19 D7

V4 DD6 ACLK AL2 D20 D8

VR DD5 D21 D9

DD4 AL1 DD14 D22 D10

V5 DD3 AL0 D8 D23 D11

VR DD2 AL3 D19

DD1 SAMP D18

V6 DD0 DD12 D10

VR DD4 TCK

AD2 TMS VALID

AD1 SAMPB D13

VR AD0 DD8

DD2 D15

ACS DD3 D16

SAMPC D17

D9 D12

TCK JT0

ARST IOSEL TDO TMS JT1

GND AD0 TDI JT2

ACS TDO JT3

SAMPA INT

SAMPB ARST

SAMPC ARDLS AD1

DD6 AH15

BUSY AD2

DD5 L1

DD7 D11

SAMPA L0

WR RESET

A4

EXTAL RD A0AL0 A5

A1AL1 A6

A2AL2 A7

A3AL3 A8

SAMP A9

GND A10

A15AH15 A11

A16AH16 A12

A17AH17 A13

A18AH18 A14

VCC

GND

D[0..23]

JT[0..3]

A[0..18]

VAMON

A0+
48

A0-
47

A1+
37

A1-38

B0+46

B0-
45

B1+
39

B1-
40

C0+
44

C0-43

C1+41

C1-
42

REFIN
34

REFOUT33

D15
3

D14
4

D13
5

D12
6

D11 7

D10
8

D9 9

D8
10

D7
11

D6
12

D5
13

D4 14

D3
15

D2 16

D1
17

D0 18

A2
29

A1
30

A0
31

CS
24

RD 23

CLK
22

RESET
32

BYTE
28

HOLDA 27

HOLDB
26

HOLDC 25

BUSY
19

+VA
1

+VA
36

AGND2

AGND
35

VCC
21

GND
20

TQFP48

U17

ADS7864Y

CLK2
90

CLK1
87

GCLR
89

OE1
88

D0092

D01
93

D02
94

D03
96

D04
97

D05
98

D06
99

D07100

NC
1

NC2

D10_TDI
4

NC
5

D12
6

NC
7

D148

D15
9

D1610

D17
12

D1813

D19
14

D20_TMS
15

D21
16

D22
17

D2319

D24
20

D2521

NC
22

D27
23

NC
24

D29
25

NC
27

NC
28

D3229

D33
30

D3431

D35
32

D37
35

D38
36

D3937

D40 40

D41
41

D42
42

D43
44

D44
45

D45
46

D46
47

D47 48

NC
49

NC 50

D50
52

D52
54

NC
55

D54 56

D55
57

D56 58

D57
60

D58 61

TCK_D59
62

D60
63

D61
64

D63 67

D64
68

D65 69

NC
70

D67
71

NC
72

TDO_D69
73

D70
75

D71
76

NC 77

D74 79

D75
80

D76
81

D77
83

D78
84

D79 85

TQ100

U18

EPM3064ATC100-10/ EPM3128ATI100-10

Size C

C26
10uF/16V

Size C

C25
10uF/16V

Size C

C24
10uF/16V

0603

C23
100nF

0603

C22
100nF

0603

C21
100nF

0603

R20

22R/1%

0603

C28
100nF

0603

R21

120R/1%

0603

R19

22R/1%

1
2

Molex 2.54mm

JP17

HEADER 2

1

J7

CON1

1

J10

CON1

1

J8

CON1

1

J9

CON1

0603

R183
10K/1%

0603

C17
100nF

0603

C20
100nF

0603

C19
100nF

0603

C18
100nF

Size B

C27
2u2F/16V

0603

R150

10K/1%

0603

C115
100nF

1

J18

CON1

1

J17

CON1

D[0..23]

A[0..18]

RD

WR

IOSEL

EXTAL

INT

RESET

JT[0..3]

VR

VIN1

VIN2

VIN3

VIN4

VIN5

VIN6

+VD

VA

VCC

+VD

GND

AGND

GND

AGND

GND GND

One per side of TQ100

PCB: SAMP

AGND GND

ACLK

ARD

File: G321_A.POF

VCC

VCC VCCIO



1

1

2

2

3

3

4

4

5

5

6

6

D D
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B B

A A

Title

Size Document Number Rev
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PLD - Glue logic

EDH

PO BOX 747

STELLENBOSCH

A

10 11

GND

INT0

INT4 RD VCC INT1

TIM0 D4 INT2OPTO

SCI_CLK D3 INT3SRDY

USB D2 INT4

TIM1 DQ

AL2 RTCCE

TIM2SEL PG2

AH17 AD_CS

TXD TDI EECS

CTS

RXC INT2 EECLK

RXS

EXTAL AH15 D5

RXU AH16 D6

RTU AH18 D7

USB AL1 AL3 IOSEL

SEL AL0 NMI

ALE TCK RD

DCLK TMS WR WR

IRQD SDATA

PE0 SCI_RX IC0

PE1 SCI_TX IRQA RXS

PE2 SCI_CLK SW1 D1

RXU LAT

SW4

SW0 D0

DQ SW5

SW3 TDO

SW6 INT3

SW7 RTU

GND IRQC

IRQA IRQB

IRQB RESET IC1

IRQC VON PG0

IRQD HRST

NMI INT0 PG1 A0AL0 A5

RESET SW2 CTS A1AL1 A6

TRST INT1 SCI_RX A2AL2 A7

A3AL3 A8

AL4 A4 A9

RXC POR A10

A15AH15 A11

EXTAL IOSEL A16AH16 A12

A17AH17 A13

A18AH18 A14

TIM0

TIM1

TIM2

HRST

INT0 INT1

VCC D0 D12

EECLK AD_CS D1 D13

SDATA TT D2 D14

GND D3 D15

D4 D16

GND D5 D17

D6 D18

INT2 INT3 INT4 D7 D19

D8 D20

D9 D21

D10 D22

D11 D23

TCK JT0

TMS JT1

EECS TDI JT2

POR TDO JT3

EECLK SW0 SW1 SW2 SW3

SDATA

GND SW0

SW1

ALE SW2

SW3

SW4

SW5

SW6

SW7 SW4 SW5 SW6 SW7

PE[0..2]

PG[0..3]

A[0..18]

TIM[0..2]

D[0..23]

JT[0..3]

0603

C114
100pF

CS
1

SK
2

DI
3

DO
4

VCC
8

DC
7

ORG
6

GND
5

SOIC8

U22

AT93C46-10SI-2.7

0603

R104
10K/1%

0603

R103
4K7/1%

0603

C81
100nF

0603

C80
100nF

0603

C78
100nF

0603

C77
100nF

0603

C76
100nF

0603

C75
100nF

0603

C74
100nF

0603

C73
100nF

0603

C72
100nF

3

4

1

SMO SMD7X5

U23

STC031 32.0000-T2H2AT3

PBRST
1

TD2

TOL3

ST
7

RST
6

RST 5

VCC
8

SOIC8

U20

DS1832S

1
2
3
4
5
6
7
8

2.54mm

J11

CON8

0603

C79
100nF

0603

R181
2K2/1%

0603

R180
2K2/1%

0603

R179
2K2/1%

0603

R178
2K2/1%

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

MEC #CHS-08A

S1

SW DIP-8

0603

R116

120R/1%

0603

R114

120R/1%

0603

C84
10nF

0603

C85
22pF

Size B

C83
2u2F/16V

Size B

C82
2u2F/16V

1 2
3 4
5 6
7 8
9 10

Shrouded 2.54mm

JP20

HEADER 5X2

1

J24

CON1

0603

R169

10K/1%

0603

C87
100nF

0603

C86
100nF

1

J14

CON1

0603

R108
2K2/1%

0603

R107
2K2/1%

0603

R106
2K2/1%

0603

R105
2K2/1%

CLK2
90

CLK1
87

GCLR
89

OE1
88

D00
92

D01
93

D0294

D03
96

D0497

D05
98

D06
99

D07
100

NC
1

NC2

D10_TDI
4

NC5

D12
6

NC7

D14
8

D15
9

D16
10

D17
12

D1813

D19
14

D20_TMS15

D21
16

D22
17

D23
19

D24
20

D25
21

NC
22

D2723

NC
24

D2925

NC
27

NC
28

D32
29

D33
30

D3431

D35
32

D37
35

D3836

D39
37

D40
40

D41
41

D42 42

D43
44

D44 45

D45
46

D46
47

D47
48

NC
49

NC 50

D50
52

D52
54

NC 55

D54
56

D55
57

D56
58

D57
60

D58 61

TCK_D59
62

D60 63

D61
64

D63
67

D64
68

D65
69

NC
70

D67 71

NC
72

TDO_D69 73

D70
75

D71
76

NC
77

D74 79

D75
80

D76 81

D77
83

D78 84

D79
85

TQ100

U21

EPM3064ATI100-10

1
2
3
4
5
6

2.54mm

JP19

HEADER 6

1

J12

CON1

0603

R113
2K2/1%

0603

R112
2K2/1%

0603

R111
2K2/1%

0603

R110
2K2/1%

0603

R109
2K2/1%

DQ
4

VDD
3

NC 8

NC
7

NC
6

NC1

NC
2

SOIC8-150mil

U24

DS18S20Z

0603

R115
4K7/1%

1 J2
6

C
O

N
1

1

J27

CON1

1 J2
5

C
O

N
1

RD

A[0..18]

WR

D[0..23]

RESET

RXS
RXC

EXTAL

TIM[0..2]

IOSEL

IRQA
IRQB
IRQC
IRQD

NMI

PE[0..2]

PG[0..3]

TRST

LAT

JT[0..3]

DCLK

TXD

INT
TRIG

HRST

TT

RXU

SRDY

VON

EECLK
SDATA

RTCCE

CTS

RTU
USB
SEL

IC0

IC1

OPTO

VCC VCCIO

VCCVCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC VCC VCC

VCC

VCC

VCC

VCC VCC VCC VCC

VCC

VCC VCC VCC VCC

GND

GND

GND

GND

GND

GND

GND

GND

GND
+5V

VCC

MISC

SERIAL I/O

8

2
WATCH DOG

DATA BUS

ADDRESS BUS

8 caps for TQ100

3

DSP MEMORY

SCI reset

INT routing

WD interface

Reset drivers

Flash paging

Antenna Power

File: G_PLD.SCH

3

10

EEPROM

AT93C46-10SC-2.7

AT93C46-10SI-2.7

pcb: INT

pcb: Config

pcb: EXTAL

pcb: DQ

pcb: TILT

pcb: IRQ

8

UART mux i/o

EEPROM & Tilt

RST

Added C114 - reduces noise on HRST

8

DCLK

File: G321_04.POF

3

1

4

5

6

Commercial

Industrial

ATC for Commercial

Place 3 caps on U23 TXCO

307.7kHz

PG3

I2C_SDA

I2C_SCL

I2C_SCL
I2C_SDA
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Real Time Clock

EDH

PO BOX 747

STELLENBOSCH

A

11 11

EECLK

SDATA

RTCCE

X12

X2
3

VBAT8

SCK 7

IO
6

CE
5

V
C

C
1

G
N

D
4 SO8

U33

DS1302SN

0603

R158
1K/1%

0603

C121
100nF

1206

C120
1uF

0603

R154
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USB_RX

USB_TX
USB_RTS

BT_RX
BT_CTS

BT_RTS
BT_TX

BT_Connect_ENA

BT_Connected
BT_Ring
BT_Present

BT_Reset

1Wire-Bus

V_System

ENA_BT
ENA_3V3

ENA_3V3

VCC_BT

DSP_TX
DSP_RX
DSP_RXC

DSP_TX
DSP_RX
DSP_RXC

VCC

PB_Mon

PB_Mon

USB_Active

V_DSP_On
V+_On

LED_0
LED_1
LED_2
BT_LED

V_System

V-_On

Charger_ENA

ENA_VDSP
ENA_V+-

ENA_VDSP
ENA_V+-

PSU_ON

PCB TEXT

S1

Gnd Loop1 2
GL2

GND GND

V_System Motor_1
Motor_2
Motor_3
Motor_4

Motor_1
Motor_2
Motor_3
Motor_4

1Wire-Bus

V_System
V_System

GND
GND

Bat_SDA

GND
Bat_SCL

V_System

GND

Charger_ENA
Bat_I2C_ENA

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16

J2

HEADER 8X2

GND

Charging_LEDVin_present

Green1

Red2

Cathode 3Blue4

D1

GB-339RPGBW-019

GND

R2

470R

R3

470R

LED_0

LED_1

LED_2

D2

5mm  LED Blue

D3

5mm  LED Orange or Yellow

GND
R4

470R

BT_LED

DSP Status LED

Bluetooth / WiFI  Status LED

Charger Status LED

USB_RX

USB_TX
USB_RTS
USB_Active

WiFi-RST0
WiFi-MSEL0
WiFi-RF_LED0
WiFi-DataRdy0
WiFi-RDY0

WiFi-RX0
WiFi-TX0
WiFi-CTS0
WiFi-RTS0

WiFi-RST1
WiFi-MSEL1
WiFi-RF_LED1
WiFi-DataRdy1
WiFi-RDY1

WiFi-RX1
WiFi-TX1
WiFi-CTS1
WiFi-RTS1

WiFi-CS0
WiFi-CS1
WiFi-CLK
WiFi-MOSI
WiFi-MISO

WiFi-INT1
WiFi-INT0

WiFi-RST0
WiFi-MSEL0
WiFi-RF_LED0
WiFi-DataRdy0
WiFi-RDY0

WiFi-RX0
WiFi-TX0
WiFi-CTS0
WiFi-RTS0

WiFi-RST1
WiFi-MSEL1
WiFi-RF_LED1
WiFi-DataRdy1
WiFi-RDY1

WiFi-RX1
WiFi-TX1
WiFi-CTS1
WiFi-RTS1

WiFi-CS0
WiFi-CS1
WiFi-CLK
WiFi-MOSI
WiFi-MISO

WiFi-INT1
WiFi-INT0

I_Pod_CP_RstI_Pod_CP_Rst
I_Pod_CP_SCL
I_Pod_CP_SDAI_Pod_CP_SDA

I_Pod_CP_SCL

USB_TX
USB_RTS

USB_Active

USB_RX

USB

FD2

FIDUCIAL

FD3

FIDUCIAL

FD1

FIDUCIAL

FD5

FIDUCIAL

FD6

FIDUCIAL

FD4

FIDUCIAL

V_System

Control_2A
Control_1B
Control_1A

Control_2B

VM-ENA

Motor IF

VCC_BT BT_CTS

BT_RTS
BT_TX

BT_RX

BT_Connected
BT_Ring

BT_Connect_ENA

BT_Present

BT_Reset
I_Pod_CP_Rst

I_Pod_CP_SCL
I_Pod_CP_SDA

Bluetooth

WiFi-TX1

WiFi-TX0

WiFi-RX1

WiFi-RX0

WiFi-RTS1

WiFi-RTS0
WiFi-CTS0

WiFi-CLK

WiFi-CTS1

WiFi-MOSI

WiFi-INT1

WiFi-MISO

WiFi-RF_LED0

WiFi-RDY1

WiFi-DataRdy0

WiFi-DataRdy1

WiFi-RDY0

WiFi-INT0

WiFi-CS1
WiFi-CS0

WiFi-RF_LED1

WiFi-RST0
WiFi-MSEL0

WiFi-RST1
WiFi-MSEL1

WiFi

Vin_present

Bat_I2C_ENA
Bat_SCL
Bat_SDA
Chrgr_LED

Charging_LED

USB_RX

USB_RTS
USB_TX

BT_TX

BT_Connected
BT_Ring
BT_Present

BT_Connect_ENA
BT_CTS
BT_RX

BT_RTS

BT_Reset

OneWire-Bus

DSP_RX
DSP_TX

DSP_RXC

ENA_3V3

PB_Mon

USB_Active

V_DSP_On
V+_On

LED_0
LED_1
LED_2

BT_LED

V-_On

CHRG-ENA

ENA_VDSP
ENA_V+-

VIN_Detect.

Motor_1
Motor_2
Motor_3
Motor_4

WiFi-RF_LED0
WiFi-DataRdy0
WiFi-RDY0

WiFi-TX0

WiFi-RTS0

WiFi-RF_LED1
WiFi-DataRdy1
WiFi-RDY1

WiFi-TX1

WiFi-RTS1

WiFi-MISO

WiFi-INT0
WiFi-INT1

WiFi-MOSI
WiFi-CLK
WiFi-CS1
WiFi-CS0

WiFi-RX1

WiFi-CTS1

WiFi-MSEL1
WiFi-RST1

WiFi-CTS0

WiFi-RX0

WiFi-MSEL0
WiFi-RST0

I_Pod_CP_Rst
I_Pod_CP_SCL
I_Pod_CP_SDA

Bat_I2C_ENA
Bat_SCL
Bat_SDA

Chrgr_LED

VM-ENA

PSU_ON

Reed_Switch_IN

Control

R5 2K7
V_System

DSP_TX
DSP_RX
DSP_RXC

RS_422

V+

V-

V_DSP

ENA_V+-

V_System
PGND

ENA_VDSP

DC2DC

VCC_3V3
V_System

ENA_3V3
VCC_BT

ENA_BT PB_Mon

PSU_ON
Reed_Switch_IN

PSU

VM-ENA VM-ENA

Chr_Thermal

PSU_ON

Reed_Switch_IN

Reed_Switch_IN

R1

470R
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USB_TX
USB_RTS
USB_Active

USB_RXUSB_RX

USB_TX
USB_RTS
USB_Active

USBD2-
USBD2+

USBD1-
USBD1+

VBUS2

VBUS1

T
o 

U
S

B
 C

am
er

a

GND_USB

USBD1+

USBD2+

USBD1-

USBD2-

VBUS1

VBUS2

USB_Hub

USBD1-
USBD1+

VBUS1

GNDUSB GND

USB_TX

USB_RX

USB_RTS
USB_Active

VBUS1
USBD1-
USBD1+

USB_CP2102

USBD2-
USBD2+

VBUS2

USB_RX

USB_TX
USB_RTS
USB_Active

GND 1IO1 2IO2 3VCC 4

D36

PRTR5V0U2X

1 MH1
3mm R6

NC
SCREEN_USB

R99
NC

SCREEN

SCREEN_USB

R101
0R

R100
0R

GND_USB GND

Gnd Loop1 2
GL1

GND_USB GND_USB

1 MH2
3mm R11

NC
SCREEN_USB

1

MH3

3mm

R51

NC

1

MH4

3mm

R52

NC

1
2
3
4
5

J3

USB_A

USBD2-
USBD2+
VBUS2
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R133 100kGND_USB

GND_USB

C45

10
uF

 / 
16

V

C48

10
uF

 / 
16

V

VCC_USB

GND_USB

GND_USB
GND_USB

R134 1K5VCC_USB

R135 12KGND_USB

VCC_USB

VCC_USB

C65

10
0n

F

GND_USB

VCC_USB

GND_USB

VCC_USB

USBD1+

USBD2+

USBD1-

USBD2-

GND_USB

R111 10KVUSB

ENA1

FLGA2

FLGB3

ENB4

OUTA 8

IN 7

GND 6

OUTB 5

U10

MIC2026-2YM

VUSB

VUSB

C66

10
0n

F

C67

10
0n

F

C68

10
0n

F

C69

10
0n

F

C70

10
0n

F

VUSB

VBUS2

GND_USB
C75
10uF / 16V

GND_USB

VUSB

VBUS1

C71

10
0n

F

R112
10K

VCC_USB

R97
NC

GND_USB

R132
100K

VCC_USB

R131
100K

VCC_USB

GND_USB

GND_USB

GND_USB

C72

22pF

C73
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VCC_USB

D
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D
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5
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VUSB
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22
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M
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 L
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3
47

0R

VUSB

GND_USB

R117 1k
R118 1k

JP1

JP2

Test1

G
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D
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DM03

DP04

RPU5

G
N

D
6

RREF7

TEST_HIGH8

V
C

C
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9
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TEST_HIGH12
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D
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RESET_N31
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TEST_HIGH38
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D
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D
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C

C
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57

G
N

D
58

G
N

D
59

GRN1_N 60AMB1_N 61

HUGGL_N 62

SCL63

SDA64

U9

ISP1520BD

R123 15K
R124 15K

R125 15K
R126 15K

GND_USB
GND_USB

GND_USB
GND_USB

1
2
3
4
5

J5

5 way MOLEX 2.54

VUSB D-
D+

GND_USB

GND 1IO1 2IO2 3VCC 4

D27

PRTR5V0U2X

VUSB

GND_USB

D-
D+

R
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9
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0R

VUSB
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6
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0R
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D
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GND_USB

GND_USB
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P = 0.5W Delta T = 25°C => 50°C/W  1000mm² Heatsink
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OC1

OC2

OC3

OC4

VCC_USB
VCC_USB

VUSB

R
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0R

X1

12 Mhz SMD HC49
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USB_TX

USB_RX

USB_RTS

VUSB
USBD-
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C24
100nF

R18
1K

D30
SMD LED Red
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1K

GND_USB

GND_USB

C76

10uF / 16V

GND_USB

GND_USB

USB_3V3_C

Vdd11

GND12

InA3

InB4

OutC5

OutD6
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GND18 GND2 9

Ena2 10

InD 11InC 12

OutB 13OutA 14

GND2 15

Vdd2 16
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RST 9

SUSPEND 12

SUSPEND 11

RI 2
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DTR 28

DSR 27

TXD 26

RXD 25

RTS 24

CTS 23

NC 16

NC 17

NC 18

NC 19GND29

GND30

U12
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GND
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P
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K
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V
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N
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VCC_BT

BT_TX

BT_RX

BT_Connected
BT_Ring
BT_Connect_ENA

BT_Present

BT_Reset

Analog01

Analog13 GPIO2 4

SPI_MISO5 UART_RI 6

SPI_CSB7 UART_DCD 8

SPI_CLK9 UART_DSR 10

GND11 UART_DTR/GPIO3 12

Reset13 GPIO4 14

GND15 GPIO5 16

SPI_MOSI17 GND 18

UART_CTS19 PCM_CLK 20

UART_TX21 PCM_IN 22

UART_RTS23 PCM_SYNC 24

UART_RX25 PCM_OUT 26

VCC_3V327 NC 28

VCC_5V29 GND 30

NC31 NC 32

GPIO633 NC 34

GPIO735 GND 36

GPIO837 GND 38

GPIO939 NC 40

GPIO1 2
U17

BISM2 BLUETOOTH MODULE

GND

GND

GND
GND

GND

GND

VCC_BT

VCC_BT

1 x Hirose Header DF12 series
3 x NPR2005-153-3.6 Fixing Pillars

1 x TRBLU23-00200    BISM2 with integrated ceramic antenna and standard AT firmware

R20
1k

R33
10k

GND

To PLD : use to enable Bluetoorh signals 

R30
10k

R31
10k

VCC

B
T

_C
on

ne
ct

ed
1

B
T

_R
in

g1

R32
10k B

T
_C

on
_E

N
A

1

DF12(3.5)-40DP-0.5V(86)

NC 1

M1/SS2

RST4

NC 3

NC 6

NC 7

NC 8

NC 9

NC 10

NC 15

NC 16

GND 11

VCC 5

SDA/MISO13

SCL/MOSI12

M0/CLK14

NC 17

NC 18

NC 19

NC 20

U3

MFI341S2164

VCC

GND

GND

VCC

R16
10k

R17
10k

VCC VCC

C5
100nF

GND

VCC

R19
10k

GND

I_Pod_CP_SDA
I_Pod_CP_SCL

I_Pod_CP_Rst

BluetoothConfiguration[0] := #13 + #10 + 'ATI4' + #13 + #10;
BluetoothConfiguration[1] := 'AT+BTD*' + #13 + #10; //clear all trusted devices
BluetoothConfiguration[2] := 'AT+BTN="'+ Edit2.Text+'"'+ #13 + #10; //Name

BluetoothConfiguration[3] := 'AT+BTK="EDH2009"'+ #13 + #10; //Passkey
BluetoothConfiguration[4] := 'ATS538=1' + #13 + #10; //remember pairing info
BluetoothConfiguration[5] := 'ATS526=3' + #13 + #10;
BluetoothConfiguration[6] := 'ATS520=115200' + #13 + #10;
BluetoothConfiguration[7] := 'ATS552=$210' + #13 + #10;
BluetoothConfiguration[8] := 'ATS553=$020' + #13 + #10;
BluetoothConfiguration[9] := 'ATS512=4'  + #13 + #10;
BluetoothConfiguration[10] := 'ATS507=2'  + #13 + #10;
BluetoothConfiguration[11]:= 'AT&W' + #13 + #10;
BluetoothConfiguration[12]:= 'ATZ'  + #13 + #10;

AT+BTD*
AT+BTN="FlightScope X2 0001"
AT+BTK="0001"
ATS538=1
ATS526=3
ATS520=115200
ATS552=$210
ATS553=$020
ATS512=4
ATS507=2
AT&W
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GND GND
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WiFi-TX0

WiFi-RTS0

WiFi-TX1

WiFi-RTS1

WiFi-CS0
WiFi-CLK
WiFi-MISO
WiFi-MOSI
WiFi-INT0

WiFi-CS1
WiFi-CLK
WiFi-MISO
WiFi-MOSI
WiFi-INT1

WiFi-DataRdy1

WiFi-RST1

WiFi-RF_LED1

WiFi-MSEL1

WiFi-RDY1

WiFi-DataRdy0

WiFi-RST0

WiFi-RF_LED0

WiFi-MSEL0

WiFi-RDY0

R7

NC

R8

NC

CTS0 CTS1

CTS0 CTS1

RTS0 RTS1

RTS0 RTS1

GND

C86
10uF/16V/SizeC

VCC

C84
100nF

GND

VCC

GND

C88
10uF/16V/SizeC

VCC

C85
100nF

GND

VCC

V
C

C
7

G
N

D
6

RXD08

TXD09

nCTS010

nRTS011

DATA_RDY 12

MSEL 13

nRESET 14

nRF_LED 15

nSPI1_CS21

SPI1_CLK22

SPI1_MISO23

SPI1_MOSI24

SPI1_INT25

Readyness 26

USB_DDP28

USB_DDM27

G
N

D
30

ETX_EN 20

RMII_REFCLK 5

CRSDV 19

ERXER 4

EMDIO 18

EMDC 3

ETX1 17

ERX1 2

ETX0 16

ERX0 1

NC29

U14

NANO SOCKET IWIFI

R63
NC

GND

R59
NC

GND

AT+iFD                                             (restore to factory defaults, start fresh)
AT+iHIF=1                                        (set the serial interface to RS232)
AT+iBDRF=9                                    (fix baud rate to 115200 after power cycle)
AT+iWLCH=3                                   (choose the desired WiFi channel)
AT+iWST0=0                                   (no encryption; note that WEP can be used)
AT+iWLSI=!FS X2 0001b                 (sets SSID - ‘!’ Denotes ad-hoc)
AT+iDIP=192.168.2.1                       (set a fixed IP for the module)
AT+iDPSZ=5                                    (set DHCP pool size)
AT+iDSLT=0                                    (set DHCP lease time)
AT+iDOWN                                      (reboot to apply settings  Enable DHCP Server)

AT+iLPRT=5100                              (listen port number)
AT+iFCHR=\xF1                               (send with end char)
AT+iSNSI=9                                     (Baud rate will fix to 115200)
AT+iSNMD

AT+iWST0=1
AT+iWLWM=1
AT+iWLK1=0000000006
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File:
Revision: Sheet of

Design by: L. Erasmus & B. Rust

COMPANY CONFIDENTIAL

USB_RX
USB_RTS USB_TX

DSP_RX
DSP_TX

DSP_RXC

ENA_3V3

PB_Mon

LED3
LED4
LED7

R138

470R

ALED0
D32

SMD LED RedR139

470R

ALED1
D33

SMD LED Red

VCC

VCC

ALED0
ALED1

C35

100nF

VCC

GND

C81

22pF

VCC

GND

C51

10nF

VCC

GND

3

4

1

U20

TXCO SMD 3.3V OSCILLATOR 29.4912MHZ 3.3V SMD

VCC

R141 120R CLK

LED_0
LED_1
LED_2

BT_LED

ENA_VDSP
ENA_V+-

A_WR
A_RD

CLK

A_TDI

A_TDO

A_TMS

A_TCK

Motor_1
Motor_2

Motor_3
Motor_4

PA6_ADC61

PA7_ADC72

G
N

D
3

A
_

V
C

C
4

PB0_ADC105

PB1_ADC116

PB2_ADC127

PB3_ADC138

PB4_ADC14_TMS
9

PB5_ADC15_TDI10

PB6_ADC16_TCK11

PB7_ADC17_TDO12

G
N

D
1

3

V
C

C
1

4

PC0_SDA15

PC1_SCL16

PC2_RXD0
17

PC3_TXD018

PC4_SS19

PC5_MOSI20

PC6_MISO_RXD121

PC7_SCK_TXD1
22

G
N

D
2

3

V
C

C
2

4

PD0_SDA25

PD1_SCL26

PD2_RXD027

PD3_TXD0
28

PD4_SS29

PD5_MOSI30

PD6_MISO_RXD131

PD7_SCK_TXD132

G
N

D
3

3

V
C

C
3

4

PE0_SDA35

PE1_SCL36

PE2_RXD037

PE3_TXD038

PE4_SS
39

PE5_MOSI40

PE6_MISO_RXD141

PE7_SCK_TXD142

G
N

D
4

3

V
C

C
4

4

PF0_SDA
45

PF1_SCL46

PF2_RXD047

PF3_TXD048

PF4_SS49

PF5_MOSI
50

PF6_MISO_RXD151

PF7_SCK_TXD152

G
N

D
5

3

V
C

C
5

4

PH0_/WE 55PH1_CAS_/RE 56PH2_RAS_ALE1
57PH3_DQM_ALE2 58

PH4_BA0_CS0_A16 59

PH5_BA1_CS1_A17
60

PH6_CKE_CS2_A18 61

PH7_CLK_CS3_A19 62

G
N

D
6

3

V
C

C
6

4

PJ0_D0_A0 65

PJ1_D1_A1 66

PJ2_D2_A2 67

PJ3_D3_A3 68

PJ4_D4_A4
69

PJ5_D5_A5 70

PJ6_D6_A6 71

PJ7_D7_A7 72

G
N

D
7

3

V
C

C
7

4

PK0_A0_A8_A16
75

PK1_A1_A9_A17 76

PK2_A2_A10_A18 77

PK3_A3_A11_A19 78

PK4_A4_A12_A20 79

PK5_A5_A13_A21
80

PK6_A6_A14_A22 81

PK7_A7_A15_A23 82

V
C

C
8

3

G
N

D
8

4

PQ0_TOSC1 85
PQ1_TOSC2 86PQ2 87PQ3

88

PDI_DATA 89
RESET_PDI_CLOCK 90

PR0_XTAL2 91

PR1_XTAL1 92

G
N

D
9

3

A
_

V
C

C
9

4

PA0_ADC095

PA1_ADC196

PA2_ADC297

PA3_ADC3
98

PA4_ADC499

PA5_ADC5100

U24

ATXMEGA64A1

GND

C8

100nF

GND

VCC

VCC

C9

100nF

GND

VCC

C10

100nF

GND

VCC

C11

100nF

GND

VCC

C12

100nF

GND

VCC

C13

100nF

GND

VCC

C14

100nF

GND

VCC

C15

100nF

GND

VCC

1
2
3
4

J16

CON4

VCC

GND

AVR_RST_PDI_CLK
AVR_PDI_DATA

R21 10KVCC R22 NCGND

C6

100nF

GND

C7

100nF

GND

VCC VCC

VCC

R39

120R

A_TDI
A_TDO

A_TMS
A_TCK

A01

A1
2

A23

A34

A45

A514

A6
15

A716

A817

A918

A1020

A11
21

A1222

A1323

A1424

A1532

A16
33

A1734

A1835

D0 7

D1
8

D2 11

D3 12

D4 25

D5 26

D6
29

D7 30

CS
6

OE 31

WE 13

NC 19

NC 36

U15

IDT71V424S10-YG

A8
A9
A10
A11
A12
A13
A14
A15
A16
A17

A18

A_WR
A_RD
RAM_CS

C27

100nF

VCC

GND

C28

100nF

VCC

GND

ALE2
ALE1

A00_08_16
A01_09_17
A02_10_18
A03_11_19
A04_12_20
A05_13_21
A06_14_22
A07_15_23

ALE2

ALE1

A8

A9

A10
A11

A12
A13

A14

A15

A16

A17

A18

RAM_CS

AVR_RST_PDI_CLK
AVR_PDI_DATA

SNS_Data
SNS_CLK

SNS_CS1

GND

GND GND

1 2
3 4
5 6
7 8
9 10

J9

HEADER 5X2 2.54mm

GPS_I2C_Data

GPS AND TILT 

WiFi-RST0
WiFi-MSEL0

WiFi-RF_LED0

WiFi-DataRdy0

WiFi-RDY0

WiFi-RX0
WiFi-TX0

WiFi-CTS0
WiFi-RTS0WiFi-RST1

WiFi-MSEL1

WiFi-RF_LED1

WiFi-DataRdy1

WiFi-RDY1

WiFi-RX1
WiFi-TX1

WiFi-CTS1
WiFi-RTS1

WiFi-CS0

WiFi-CS1

WiFi-CLK

WiFi-MOSI
WiFi-MISO

WiFi-INT0

WiFi-INT1

BT_TX
BT_Connected

BT_Ring

BT_Present

BT_Connect_ENA
BT_RX

BT_Reset

PCB : JTAG

TCK
TDO

TDI

TMS

1 2
3 4
5 6
7 8
9 10

J6

2mm Shrouded Header 5X2

GND

GND
VCC

GND
VCC
VCC

IO1

IO2

IO3

IO
4

IO5

IO6

IO7

IO8

V
C

C
IO

1
9

G
N

D
IO

1
0

G
N

D
1

1

GCLK0
12

V
C

C
IN

T
1

3

GCLK114

IO
15

IO16

IO17

IO18

IO19

IO
20

IO21

TMS 22

TDI 23

TCK
24TDO 25

IO26

IO27

IO28

IO
29

IO30

V
C

C
IO

1
3

1
G

N
D

IO
3

2

IO33

IO34

IO35

IO
36

IO37

IO38

IO39

IO40

IO
41

IO42

DEV_OE43

DEV_CLRN44

V
C

C
IO

1
4

5

G
N

D
IO

4
6

IO47

IO48

IO49

IO
50

IO51

IO52

IO53 IO 54
IO 55IO 56IO

57IO 58

V
C

C
IO

2
5

9

G
N

D
IO

6
0

IO 61

GCLK262

V
C

C
IN

T
6

3

GCLK3
64

G
N

D
6

5

IO 66IO 67IO
68IO 69IO 70

IO 71IO 72IO
73IO 74IO 75

IO 76IO 77IO
78

G
N

D
IO

7
9

V
C

C
IO

2
8

0

IO 81IO 82
IO 83IO 84IO

85IO 86IO 87
IO 88IO 89IO

90IO 91IO 92

G
N

D
IO

9
3

V
C

C
IO

2
9

4

IO 95IO 96IO
97IO 98IO 99

IO 100
U18

EPM240T100

GND

VCC

GND

VCC

C36

100nF

GND

VCC

C37

100nF

GND

VCC

C38

100nF

GND

VCC

C39

100nF

R115 10K
R114 10K

R116 10K

USB_Active

CLK

AVR_CLK

AVR_CLK

1
2
3
4
5
6
7
8
9

J10

SSM-109-L-SV-LC

GND

LED0
LED1
LED2
LED3
LED4
LED5
LED6
LED7

LED3 - DSP COMS ONLY  
            Delay deactivation to complete DSP TX
            115200 - 90us
            19200   - 525us  

LED4 - Red ARM
LED7 - Green PowerR185 10KGND

R182 10KGND

R181 10K
GND

R45 0R
R44 0R

R9 NC

R43 0R
R42 0R

DSP_TS_Data
DSP_TS_CLK DSP_TS_CS

GND
VDSP
GND GND

12
34
56
78
910

J12

SSM_10
DSP TILT 

AVR-TX0

AVR-TX1

AVR-RX0

AVR-RX1

AVR-TX0

AVR-TX1

AVR-RX0

AVR-RX1

A00_08_16
A01_09_17
A02_10_18
A03_11_19
A04_12_20
A05_13_21
A06_14_22

A07_15_23

A_WR

A_RD

I_Pod_CP_SDA
I_Pod_CP_SCL
I_Pod_CP_Rst

SNS_Data
SNS_CLK

SNS_CS1
GPS_I2C_Data

DSP_TS_Data
DSP_TS_CLK

DSP_TS_CS

Bat_SCL
Bat_SDA

CHRG-ENA
OneWire-Bus

VIN_Detect.

R40
3K3

VCC

ACS0

ACS0
ACS1

ACS1

VCC

VCC

R13
1K

POR

WD_ST

R163
10K

R164
10K

PBRST
1

TD2

TOL3

ST7

RST
6

RST 5

VCC 8

U23

DS1832S

VCCVCC

GND

VCC

POR
WD_ST

AVR_RST_PDI_CLK

D0
D1
D2
D3
D4
D5
D6
D7

D0
D1
D2
D3
D4
D5
D6
D7

D0
D1

D2

D3

D4

D5

D6

D7

A00_08_16

A01_09_17

A02_10_18

A03_11_19

A04_12_20

A05_13_21

A06_14_22
A07_15_23

OneWire-Bus

OneWire-Bus

VIN_Detect.

VIN_Detect.

Bat_I2C_ENA

R57
10K

R41 3K3

GND

Q1
BC847

GND

I2C_ENA

I2C_ENA

VM-ENA VM-ENA

R26 NC

PB_Mon

PB_Mon

ENA_3V3

ENA_3V3

C89

100nF

VCC

GND

NC1

NC
2

VCC3

DQ 4GND5 NC 6NC
7NC 8

U25

DS18S20Z

R
4

9

1K

VCC

VCC
GND

OneWire-Bus2

OneWire-Bus2

R64

1K
V_System

D9

M
M

B
Z

52
28

B
W

-7
-F

3.9V

GND

Chr_Thermal

1
2
3
4
5
6
7

J13

HEADER 7

VCC

GND

TCK
TDO
TDI
TMS

R65
1K

R67

100R

PSU_ON

Reed_Switch_IN Reed_Switch_IN

AVR FUSE Bytes

0 - 0xFF
1 - 0x00
2 - 0xBB
 
4 - 0xFE
5 - 0xF2

7 - 0xBF  (LOCK)

C92
22pF

C91
22pF

GND

C90
22pF

GND

C93
22pF
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DSP_TX

DSP_RX

DSP_RXC

R2

REB3 A + 12

B - 11

D5

DE4 Y + 9

Z - 10

NC 1

NC 8

NC 13

V
C

C
14

G
N

D
6

G
N

D
7

U21

MAX3491

GND

C40
100nF

GND

C82
1nF

R150
120R

GND

VCC

VCC

VCC

R142 22R
R143 22R

DSP_TX+

DSP_TX-

DSP_RX-
DSP_RX+DSP_RX

DSP_TX

R2

REB3 A + 12

B - 11

D5

DE4 Y + 9

Z - 10

NC 1

NC 8

NC 13

V
C

C
14

G
N

D
6

G
N

D
7

U22

MAX3491

GND

C41
100nF

GND

VCC

VCC

VCC

R146 22R
R147 22R DSP_RXC-

DSP_RXC+DSP_RXC

1

2
3

4
5

6

D35

SP0505BAHTG

GND

1

2
3

4
5

6

D34

SP0505BAHTG

GND

DSP_RXC-

DSP_RX-
DSP_TX-

DSP_RXC+

DSP_RX+

DSP_TX+

R144 22R

R145 22R

DSP_RX

DSP_TX

DSP_RXC

VCC

12
34
56
78
910

J11

IDC10 SMD 

EDH RS422 DSP563xx MAPPING

DSP_RXC-
DSP_RX-
DSP_TX-

DSP_RXC+
DSP_RX+
DSP_TX+

R158
10K

GND
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V+

V-

V_DSP

V_System

PGND

5.5 - 5.6V

C18

100nF

Low ESR 0.05 - 0.5 ohm
22uF to 500uF

CAPACITOR TANT 68UF 16V 10% SMD Low ESR, Surge Robust

Digi-Key #: PCC2308CT-ND $0.70
CAP 10UF 50V CERAMIC F 1210

PGND

C62

10
uF

 / 
16

V

PGND

C20

100nF

Low ESR 0.05 - 0.5 ohm
22uF to 500uF

CAPACITOR TANT 68UF 16V 10% SMD Low ESR, Surge Robust
PGND

C63

10
uF

 / 
16

V

PGND

GND PGNDPGNDGND

-(5.5 - 6.2)V

C22
100nF

Low ESR 0.05 - 0.5 ohm
22uF to 500uF

CAPACITOR TANT 68UF 16V 10% SMD Low ESR, Surge Robust

PGND

C64 10
uF

 / 
16

V

PGND

R154

0R

R155

0R
GND PGND

R95

0R
GND PGND

R78

0R

R82
15K

C19
100nF

D13
PRLL5818 SOD-87

L3

PE53650

PGND

C61
Kemet : T495D686K016ASE150 [Digi-Key # : 399-3200-1-ND $1.20 ]R172

12K

ENA_VDSP

D16

1N914 SOD-523F

PGND

5.5 - 5.6V

PGND

PGND

C58
3.3nF

Boost 1Vin2

Vsw 3

Bias 4

SHDN5

G
N

D
6

FB 7Vc8

U6
LT1376CS8

R79
0R

PGND

PGND

C56

10nF

R24
1K

PGND

C31

ECJ-4YF1H106Z
PGND

5.5 - 5.6V

22uF to 500uF

R81
15K

C17
100nF

D12
PRLL5818 SOD-87

L2

PE53650

PGND

C60
Kemet : T495D686K016ASE150 [Digi-Key # : 399-3200-1-ND $1.20 ]R84

12K

D15

1N914 SOD-523F

PGND

5.5 - 5.6V

PGND

PGND

C57
3.3nF

Boost 1Vin2

Vsw 3

Bias 4

SHDN5

G
N

D
6

FB 7Vc8

U4
LT1376CS8

R62
0R

PGND

PGND

C55

10nF

R23
1K

PGND

C32

ECJ-4YF1H106Z
PGND

ENA_V+-

R83
6K8

C21
100nF

D14
PRLL5818 SOD-87

L4

PE53650

C87
Kemet : T495D686K016ASE150 [Digi-Key # : 399-3200-1-ND $1.20 ]R173

4K7

D17

1N914 SOD-523F

PGND

Boost 1Vin2

Vsw 3

Bias 4

SHDN5

G
N

D
6

FB 7Vc8

U7
LT1376CS8

C59

3.3nF

R80
0R

C43

ECJ-4YF1H106Z

PGND

1
6

3
4

IC1

TLP126

GND

R174
2K7

R160
2K7

VDSP

V+

V-R
27

10
K

D
6

MMBZ5232BW-7-F

5.6V

ENA_V+-

ENA_V+-
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VCC_3V3

V_System

ENA_3V3

VCC_BT

R50
10K

R66

3K3

GND

O
n/

O
ff 

S
w

itc
h 

: N
om

al
 o

pe
n 

pu
sh

 b
ut

to
n

PB_Mon

R58
10K

U
se

 +
-4

0u
A

 if
 b

ut
to

n 
is

 p
er

m
an

en
tly

 a
ct

iv
e

R69
330k

GND

R70

330k

R56

15K

Q5 BC847

GND

GND

Generate  'on' pulse

Processor has to monitor Push button to switch PSU off

R71

330k

R72

100k

Q7

BC847

GND

GND

C49
NC1

2

J4

CON2
PB

GND

D11

RB081L-20

C52

470nF

Generate  'on' pulse

1
2

J15

CON2

GND

VCC

V_Battery

GND

IN8

SHDN3

OUT 1

SNS 2

TAP 6

FB 7

ERR 5

U8

MIC2951-3.3YM

C16
100nF

GND

R61
27k

R60
82k

GND

C46
10uF/16V/SizeC

V_Battery 3V3

VB

PB_MonENA

PB

D8
RB081L-20

R48
100K

Low ESR 0.05 - 0.5 ohm
22uF to 500uF

C74

ECJ-4YF1H106Z
GND

22uF to 500uF

R47
1K8

C29
100nF

D4
PRLL5818 SOD-87

L5

PE53650

GND

C79
Kemet : T495D686K016ASE150 [Digi-Key # : 399-3200-1-ND $1.20 ]R46

4K7

D5

1N914 SOD-523F

GND

GND

GND

C77
3.3nF

Boost 1Vin2

Vsw 3

Bias 4

SHDN5

G
N

D
6

FB 7Vc8

U16
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