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2

1

1

D D

C C

B B

A A

MCU

Ram 
Flash
uSD

Display
Button
GUI

Output

Power

USB 
Host
Client

Input

mDDR 1,8V 64 Mbyte 16 bit Wide
uSD CARD HC version up to 32 Gbyte
I2C boot ROM for secure boot
SPI flash 3V3 16Mbyte

Display, B&W, 178X128 Reflective
6 Buttons UP, DOWN, L, R, ACK/ON, BACK
R and G Diodes
Sound out

4 Output
Pin 1: Motor Out PWM
Pin 2: Motor Out PWM PU to pin 6
Pin 3: Ground
Pin 4: 5 Volt +20 mA
Pin 5: I/O (OC), Tacho, PD,PU,  ADC 
Pin 6: I Tacho, PU from Mx1
Auto Detect Motor and Sensor

4 Input
Pin 1: ADC 5 V PU  
Pin 2: I/O, PU,PD
Pin 3: Ground
Pin 4: 5 Volt +20 mA
Pin 5: I/O, PU, 
SCK(I2C), UART(TX)
Pin 6: I/O, ADC 5 V, PD, 
SDA(I2C), UART(RX)
Auto detect Sensor and Motor

USB Client 1,5 , 12 and 480 MBit
USB Host 1,5, 12 Mbit
5 Volt +500 mA (1,2A MAX)
Current limiter
Apple Autentic IC + Decoding MCU

9V battery
5 V buck boost 2 A>
3V3 1 A
1V8 1 A
1V2 1 A
Power up sequence
5 V Current limiter
5V on/off
Current measurement on overall current
Voltage check on Batteries
5V BURN OUT

Buttons
Diodes
are on the KEYPAD PCB

TIAM1808

See page 6

See page 2 and 3

See page 4

See page 2 and 3

See page 2 and 3

See page 5

Note:
PU = Pull Up
PD = Pull Down
SDA = Seriel DATA
SCK = Seriel Clock
ADC = Analog Digital Converter
USB = Universial Serial Bus
UART = Universal Asynchronous Receiver/Transmitter
PWM = Pulse Wide Modulation
GUI = Graphical User Interface
B&W = Black and White
mDDR = Mobile Double Data Rate synchronous DRAM
R = Red
G = Green
uSD = micro Secure Digital
I2C = Inter-Integrated Circuit
SPI = Serial Peripheral Interface Bus
PCB = Printed Circuit Board
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SD/uSD CARDINTERFACE

Connector to KEYPAD PCB

TO/FROM PAGE 3 TO/FROM PAGE 4

BOOT[7:0]    Boot Mode   AIS

0000 0010    NOR         Yes
0000 1110    NAND 8      Yes
0001 0000    NAND 16     Yes
0000 0000    I2C0 EEPROM Yes
0000 0110    I2C1 EEPROM Yes
0000 0001    I2C0 Slave  Yes
0000 0111    I2C1 Slave  Yes
0000 1000    SPI0 EEPROM Yes
0000 1001    SPI1 EEPROM Yes
0000 1010    SPI0 Flash  Yes
0000 1100    SPI1 Flash  Yes
0001 0010    SPI0 Slave  Yes
0001 0011    SPI1 Slave  Yes
xxx1 0110    UART0       Yes
xxx1 0111    UART1       Yes
xxx1 0100    UART2       Yes
0000 0100    HPI          No
0001 1110 Emulation Debug No

SPI setup
SPI0 Flash and ADC
SPI1 Display
I2C0
EEPROM
UART
UART0 input RJ12
UART1 input RJ12
UART2 BT RX,TX,CTS,RTS
SW UART input PRU
SW UART input PRU

Possible alternative boot Flash SPI

Possible alternative boot Flash SPI

RED

RED

GREEN

GREEN

DEFAULT ON

DEFAULT ON

DEFAULT OFF

DEFAULT OFF

When Write Control (WC) is driven High. 
When unconnected, the signal is internally read as VIL, 
and Write operations are allowed.

NC = M3, M14, N16

MAX 1 MHz

TO/FROM PAGE5

TO/FROM PAGE6

SOUNDEN
INTERNAL PD

Short wire twisted to speaker

Speaker

SPI - FLASH

MAX 104 MHz

I/O for Debug

NM NM

Rechargeable Battery
Detect Switch

GP6_11, 6_12 and 6_13 not be moved
2 green diodes, internal PU

NM = NOT MOUNTED

WE

Botten Side

Botten Side

Botten Side

Botten Side

NM

- Part of Mech. BOM

NM

NM

NM

NM

NM

DAT0
DAT1

MCI0_DA1
MCI0_DA2

MCI0_DA3
MCI0_CK

MCI0_CDA
MCI0_DA0

DIODE3

DIODE2

DIODE0

DIODE2

SOUNDEN

TXINA_EN
TXINB_EN
TXINC_EN

TXINA
TXINB
TXINC
TXIND

RXINA_EN
RXINB_EN
RXINC_EN

RXINA
RXINB
RXINC
RXIND

ADCCLK
ADCCS

ADCMOSI
ADCMISO

LEGDETB
LEGDETC
LEGDETD

I_ONA

DIGIA1
DIGIA0

I_ONB

DIGIB1
DIGIB0

I_ONC

DIGIC1
DIGIC0

I_OND

DIGID1
DIGID0

MAPWM
MBPWM

INTD0

MDPWM
MCPWM

TXINA

TXINB

RXINA

RXINB

RXINC
RXIND

FMISOADCMISO
FMOSIADCMOSI

SCKDIS

CSDIS
MOSIDIS
MISODIS

MBPWM

LEGDETD
MAPWM

RXIND_EN TXIND_EN
RXINC_EN TXINC_EN

MCPWM

DIGIA1

MDPWM

I_ONA

DIGIB0

I_ONC

LEGDETB

ADCCS

TXINC
TXIND

DIGIC1
DIGID1

BTSLOWCLK

SOUND_ARMA

ADCACK

I_OND

DIGIB1

BOOT0
BOOT1
BOOT2

BOOT4
BOOT5
BOOT6
BOOT7

I2C0_SCL
I2C0_SDA

NPCS0
PRUCLK

TXMCU_RXBT
RXMCU_TXBT

CTSMCU_RTSBT
RTSMCU_CTSBT

DIGIC0

CMD
CD/DAT3

MCI0_DA1

MCI0_CK
MCI0_CDA

MCI0_DA0

MCI0_DA3
MCI0_DA2

DIODEOUT0

DIODEOUT2

DIODEOUT3

DIODEOUT1

LEGDETC

INTD0

DIGIA0

ADCACK

5VPENON

5VPENON

BUT5

DIODE1

P_EN

P_EN

BUT1

TXINB_ENRXINB_EN

RXINA_EN TXINA_EN
I_ONB

DIODE0

BTnSHUTD

TXIND_EN

RXIND_EN

SD_SW

BUT0
BUT2

SOUNDEN

SOUND_ARMA

SCKDIS
MOSIDIS
MISODIS

CSDIS

ACK_ON

BOOT3

FWP
FHOLD

DAT2

SD_SW

RXMCU_TXBT

BTCLKDIS

CTSMCU_RTSBT

BTSLOWCLK

RTSMCU_CTSBT

TXMCU_RXBT

BTnSHUTD

ACK_ON
BUT4

DIODEOUT0

DIODEOUT2

BUT0
BUT2
BUT3

DIODEOUT1

DIODEOUT3
BUT5

BTSLOWCLK

BUT3

FWP
FHOLD

BTCLKDIS

BUT4

ADCBATEN

DIRA
MBIN0

MBIN0

DIRA

ADCBATEN

MCIN0

MCIN0

SW_RECHARGE

DIGID0

SW_RECHARGE

BUT1

CLK

BUT5

OC5V

OC5V

DIODE1

BTCLKDIS

DIODE3

FCLK
FMOSI
FMISO

NPCS0

PIC_EN
PIC_RST
CTS_PIC

ADCCLK FCLK SPI0_CLK

VCC3V3

VCC3V3

VCC3V3 VCC3V3

VCC3V3

VCC3V3

VCC_SND

VCC_SND

VCC3V3

VCC3V3
VCC3V3VCC3V3

VCC3V3

VCC1V8

VCC1V8

VCC3V3

VCC3V3

VCC3V3

VCC3V3

VCC3V3

VCC3V3
TXINA_EN
TXINB_EN
TXINC_EN

TXINA
TXINB
TXINC
TXIND

RXINA_EN
RXINB_EN
RXINC_EN

ADCMOSI

ADCCS
ADCCLK

I_ONA

DIGIA0

DIGIA1

DIGID1

DIGIC1

DIGIB1

I_ONB

DIGIB0

I_ONC

DIGIC0

I_OND

DIGID0

MCI0_DA0

MCI0_DA2
MCI0_DA1

MCI0_DA3
MCI0_CK
MCI0_CDA

5VPENON

P_EN

DIODE2

SOUNDEN

BTnSHUTD

TXIND_EN

RXIND_EN

LEGDETB
LEGDETC
LEGDETD

RXINA
RXINB
RXINC
RXIND

ADCACK

MAPWM
MBPWM
MCPWM
MDPWM

ADCMISO

INTD0

SD_SW

MISODIS
MOSIDIS
SCKDIS
CSDIS

ACK_ON

BTSLOWCLK

FWP
FHOLD

MBIN0

DIRA

ADCBATEN

MCIN0

BUT1

BUT5

OC5V

PIC_EN

CTS_PIC
PIC_RST
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TP108

TP

TP11
TP

TP19

TP

TP92

TP

R360

22R

R13
10K

U2
24FC128-I/ST

VSS
4

SDA
5

SCL
6

WP
7

VCC
8

A0
1

A1
2

A2
3

U6A
SN74LVC2G07DBVR2

1 6

5

R54
1.0MEG

R44

1.2K

C256
1nF

U6B
SN74LVC2G07DBVR

3 4

TP7
TP

R46

1.2K

R53
10K

R14

2.2K

U13B
74HC2G14GW-G

3 4

U5B
74HC2G14GW-G

3 4

R40
330K

TP94
TP

TP16TP

R19

2.2K

C4
100nF

P1
EMIF06-MSD01F2

D1
A2 SDD0

A4

SDD3/CD
D4SDD2
D3

CMD
C1

SSD1
A3

CLK
B1

SDCLK
B4

D0
A1

D2
D2

D3/CD
D1

SDCMD
C4

VCC
B2

VSS
B3

VSS
C3 VSS
C2

R20

2.2K

R361

4.7K

J2
5 Way PCB Switch

1
2

3
4

5
6

7
8

9
1
0

C8

100nF

C83

220nF

R21

2.2K

C11

3.3nF

TP103
TP

R30
10K

U1B
AM1808BZWT4

VP_DIN15_VSYNC/UHPI_HD7/UPP_D7
V18

VP_DIN14_HSYNC/UHPI_HD6/UPP_D6
V19

VP_DIN13_FIELD/UHPI_HD5/UPP_D5
U19

VP_DIN12/UHPI_HD4/UPP_D4
T16

VP_DIN11/UHPI_HD3/UPP_D3
R18

VP_DIN10/UHPI_HD2/UPP_D2
R19

VP_DIN9/UHPI_HD1/UPP_D1
R15

VP_DIN8/UHPI_HD0/UPP_D0/GP6_5
P17

VP_DIN7/UHPI_HD15/UPP_D15/RMII_TXD1
U18

VP_DIN6/UHPI_HD14/UPP_D14/RMII_TXD0
V16

VP_DIN5/UHPI_HD13/UPP_D13/RMII_TXEN
R14

VP_DIN4/UHPI_HD12/UPP_D12/RMII_RXD1
W16

VP_DIN3/UHPI_HD11/UPP_D11/RMII_RXD0
V17

VP_DIN2/UHPI_HD10/UPP_D10/RMII_RXER
W17

VP_DIN1/UHPI_HD9/UPP_D9/RMII_MHZ_50_CLK
W18

VP_DIN0/UHPI_HD8/UPP_D8/RMII_CRS_DV
W19

VP_CLKIN3/MMCSD1_DAT1/GP6_2
J3

VP_CLKIN2/MMCSD1_DAT3/GP6_4
H3

VP_CLKIN1/nUHPI_HDS1/GP6_6
V15VP_CLKIN0/nUHPI_HCS/UPP_2xTXCLK/GP6_7
W14

SPI0_CLK/EPWM0A/MII_RXCLK/GP1_8
D19

SPI0_SOMI/EPWMSYNCI/MII_RXER/GP8_6
C16

SPI0_SIMO/EPWMSYNCO/MII_CRS/GP8_5
C18

nSPI0_ENA/EPWM0B/MII_RXDV
C17

nSPI0_SCS5/UART0_RXD/MII_RXD3/GP8_4
C19

nSPI0_SCS4/UART0_TXD/MII_RXD2/GP8_3
D18

nSPI0_SCS3/nUART0_CTS/MII_RXD1/SATA_MP_SWITCH/GP8_2
E17

nSPI0_SCS2/nUART0_RTS/MII_RXD0/SATA_CP_DET/GP8_1
D16

nSPI0_SCS1/TM64P0_OUT12/MDIO_CLK/TM64P0_IN12/GP1_7
E16 nSPI0_SCS0/TM64P1_OUT12/MDIO_D/TM64P1_IN12/GP1_6
D17

SPI1_CLK/GP2_13
G19 SPI1_SOMI/GP2_11
H17 SPI1_SIMO/GP2_10
G17 nSPI1_ENA/GP2_12
H16 nSPI1_SCS7/I2C0_SCL/TM64P2_OUT12/GP1_5
G16 nSPI1_SCS6/I2C0_SDA/TM64P3_OUT12/GP1_4
G18 nSPI1_SCS5/UART2_RXD/I2C1_SCL/GP1_3
F17 nSPI1_SCS4/UART2_TXD/I2C1_SDA/GP1_2
F16 nSPI1_SCS3/UART1_RXD/SATA_LED/GP1_1
E18 nSPI1_SCS2/UART1_TXD/SATA_CP_POD/GP1_0
F19 nSPI1_SCS1/EPWM1A/TM64P2_IN12/GP2_15
F18 nSPI1_SCS0/EPWM1B/TM64P3_IN12/GP2_14
E19

RTC_ALARM/nUART2_CTS/nDEEPSLEEP/GP0_8
F4

AMUTE/nUART2_RTS/GP0_9
D5

AXR7/EPWM1TZ0/GP1_15
D2

AXR15/EPWM0TZ0/ECAP2_APWM2/GP0_7
A4

AFSX/GP0_12
B2

AFSR/GP0_13
C2

AHCLKX/USB_REFCLKIN/nUART1_CTS/GP0_10
A3

AHCLKR/nUART1_RTS/GP0_11
A2

ACLKX/GP0_14
B1

ACLKR/GP0_15
A1

VP_DOUT15/LCD_D15/UPP_XD7/GP7_7/BOOT7
P4

VP_DOUT14/LCD_D14/UPP_XD6/GP7_6/BOOT6
R3

VP_DOUT13/LCD_D13/UPP_XD5/GP7_5/BOOT5
R2

VP_DOUT12/LCD_D12/UPP_XD4/GP7_4/BOOT4
R1

VP_DOUT11/LCD_D11/UPP_XD3/GP7_3/BOOT3
T3

VP_DOUT10/LCD_D10/UPP_XD2/GP7_2/BOOT2
T2

VP_DOUT9/LCD_D9/UPP_XD1/GP7_1/BOOT1
T1

VP_DOUT8/LCD_D8/UPP_XD0/GP7_0/BOOT0
U3

VP_DOUT7/LCD_D7/UPP_XD15/GP7_15
U2

VP_DOUT6/LCD_D6/UPP_XD14/GP7_14
U1

VP_DOUT5/LCD_D5/UPP_XD13/GP7_13
V3

VP_DOUT4/LCD_D4/UPP_XD12/GP7_12
V2

VP_DOUT3/LCD_D3/UPP_XD11/GP7_11
V1

VP_DOUT2/LCD_D2/UPP_XD10/GP7_10
W3

VP_DOUT1/LCD_D1/UPP_XD9/GP7_9
W2

VP_DOUT0/LCD_D0/UPP_XD8/GP7_8
W1

MMCSD1_DAT5/LCD_HSYNC/GP8_9
H4

MMCSD1_DAT4/LCD_VSYNC/GP8_8
G4

MMCSD1_DAT6/LCD_MCLK/GP8_10
F2MMCSD1_DAT7/LCD_PCLK/GP8_11
F1

nLCD_AC_ENB_CS/GP6_0
R5

nSATA_RXN
L2

VP_CLKOUT3/GP6_1
K4

VP_CLKOUT2/MMCSD1_DAT2/GP6_3
K3

SATA_RXP
L1

MMCSD1_DAT0/UPP_CHB_CLK/GP8_15
G1

MMCSD1_CLK/UPP_CHB_START/GP8_14
G2

MMCSD1_CMD/UPP_CHB_ENABLE/GP8_13
J4

UPP_CHB_WAIT/GP8_12
G3

UHPI_HCNTL0/UPP_CHA_CLK/GP6_11
U17

UHPI_HCNTL1/UPP_CHA_START/GP6_10
W15

UHPI_HHWIL/UPP_CHA_ENABLE/GP6_9
U16

UHPI_HRnW/UPP_CHA_WAIT/GP6_8
T15

nUHPI_HINT/GP6_12
R16nUHPI_HRDY/GP6_13
R17

SATA_TXP
J1

AXR6/CLKR0/MII_TXEN/GP1_14
C1 AXR5/CLKX0/MII_TXCLK/GP1_13
D3

AXR0/ECAP0_APWM0/MII_TXD0/CLKS0/GP8_7
F3

AXR4/FSR0/MII_COL/GP1_12
D1 AXR3/FSX0/MII_TXD3/GP1_11
E3 AXR2/DR0/MII_TXD2/GP1_10
E2 AXR1/DX0/MII_TXD1/GP1_9
E1

AXR14/CLKR1/GP0_6
B4 AXR13/CLKX1/GP0_5
B3

AXR8/CLKS1/ECAP1_APWM1/GP0_0
E4

ARX12/FSR1/GP0_4
C4 ARX11/FSX1/GP0_3
C5 ARX10/DR1/GP0_2
D4 ARX9/DX1/GP0_1
C3

nSATA_REFCLKN
N1

SATA_REFCLKP
N2

nSATA_TXN
J2

J4

2 pin

1
2

C173

1uF

TP10

TP

R15

2.2K

R57

10K

U30

TPA6211A1DRB

SHUTDOWN
1

BYPASS
2

IN+
3

IN-
4

VO+
5

VDD
6

GND
7

VO-
8

TEP
TEP

C10

330nF

R39
1.2K

TP105
TP

TP109

TP

TP14TP

TP8

TP

TP17
TP

TP93
TP

R45

1.2K

R52

1.2K

C15

100nF

C7

100nF

L1
MMZ2012S121A

C14

100nF

R47
330K

J3

SDCardMicro

DAT2
1

CD/DAT3
2

CMD
3

VDD
4

CLK
5

VSS
6

DAT0
7

DAT1
8

S1
9

S2
10

SH1
11SH2
12

R41 1.0K

TP12
TP

U5A
74HC2G14GW-G2

1 6

5

R49

100K

R29

4.7K

R11
4.7K

TP102
TP

R42 1.0K

R16

2.2K

R59
1.0MEG

R50 1.0K

C16

330nF

R51
10K

J5

12 pin

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

TP18
TP

C3

100nF

TP91
TP

C176

10pF

U3
N25Q128A13BF840

V
S

S
4

V
D

D
8

C/CLK
6

D/SDI
5

Q/SDO
2

nS/CS
1

nW/Vpp
3

nHOLD
7

TEP
TEP

TP110

TP

R10

10K

TP9

TP

R12
4.7K

C12

2.2nF

SW1
SiliconePad

1
2

C156
1uF

R17

2.2K

C6

100nF

U13A
74HC2G14GW-G2

1 6

5

R38
1.0K

+

C5
220uF

TP15TP

C208
10uF

R22

0R

R56

10K

R62

10K

TP101
TP

C13

100nF

TP13
TP

TP96

TP

R43

1.2K

C9

100nF

R18

2.2K

R34
10K

R61
4.7K

U4
PAN1325

HCI_RX
5

HCI_TX
6

HCI_RTS
4HCI_CTS
3

AUD_CLK
19AUD_IN
18

AUD_FSYNC
7

AUD_OUT
17

RF
13

G
N

D
1

G
N

D
1
4

G
N

D
2
0

TX_DBG
2

SLOW_CLK_IN
8

IO2
9 IO1

24

MLDO_OUT
10CL1.5_LDO_IN
11

G
N

D
1
2

nSHUTD
16

I2C_SDA
21I2C_SCL
23

VDD_IO
22

MLDO_IN
15

GND
A

GND
B

GND
C

GND
D

R55
10K

TP104
TP

R48

100K
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ROUTE THIS PAIR OF SIGNALS PHYSICALLY CLOSE
TO THE DATA BUS. TOTAL TRACE LENGTH OF 
STRBEN + STRBEN_DEL SHOULD BE SUM OF DDR 
CLOCK LENGTH +AVG(DQS0 + DQS1) LENGTH. KEEP 
BOTH SIGNALS CLOSE TO EACH OTHER. THERE IS 
NO IMPEDANCE REQUIREMENT FOR THESE SIGNALS

DQS1/DQS0 , DQM1/DQM0 : Target 50 ohms to GND for
each signal Keep away from other signals.

X2 Alternate Component :
CS10-24.000MABJ-UT

X1 Alternate Component :
FSX327LF

JTAG-ARM-20

TO/FROM PAGE 2 TO/FROM PAGE 4

NM

I
n
t
e
r
n
a
l
 
P
u
l
l
e
d
 
U
p

NC = M3, M14, N16

TO/FROM PAGE 5 TO/FROM PAGE 6

Protection for
Vbat below 2,7 V
And no 9 Volt on 
the 3V3 rail during 
Power up

RESET TP

NM

RESET DELAY

240 mS delay open drain SC70

Compatible Devices:
CAT803SSDI-GT3
ADM803SAKS-XXXX
and more

HW Version
Identification

LCD FPC 
Connector

LCD Module (count from right)
16 - VG
15 - XV0
14 - V0
13 - VM
12 - VDDA
11 - GND
10 - GND
09 - VD1
08 - VDD1
07 - EXTB
06 - CS
05 - RST
04 - A0
03 - SDA
02 - SCL
01 - VPP

ON and BACK HOLD BUTTON RESET DELAY

3 SEC delay

NM

NM = NOT MOUNTED

CLKP/CLKN : Route Clock Signal as 100ohm.Differential 
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A A

Battery 
Negative

Battery
Positive

VALUE TBD 
POSSIBLE INDUCTOR

STJERNEPUNKT

Bulk and decoupling for every 2 supply pins

1A = 0,8 V

NM

NM

Power seq.
1 VCC9V
2 VCC5VS
3 VCC5VFILTER
4 VCC1V2
5 VCC1V8
6 VCC3V3
7 VCC5V
8 VCC_SND

Decoupling for MCU

5VFILTER

VCC1V2

VCC1V8

VCC3V3

RESET

5
9
0
 
u
S

5
9
0
 
u
S

5
9
0
 
u
S

250 mS

POWER SEQ. AM1808

Connect input pins
across R175 + R180
and close to

Close to MCU

Close to MCU

For testing of ground directly

NM

Fixed PWM MODE

Mixed PWM/PFM MODE

Mixed PWM/PFM MODE

1 V trigger level

1 V trigger level

1 V trigger level

OFF DELAY

NC = M3, M14, N16

TO/FROM PAGE 2

TO/FROM PAGE 3

TO/FROM PAGE 4

Vout 5,04V

SW ON

Place near
INPUT ports

NM = NOT MOUNTED

Total Cap. 31 uF Optional Caps.
Noise Reduction

Optional Caps.
Noise Reduction

Total Cap. 35 uF

Total Cap. 1.492 uF

Total Cap. 0.492 uF

Total Cap. 35.2 uF

Bulk and decoupling for every 2 supply pins

Bulk and decoupling for every 2 supply pins

Total Cap. 0.962 uF

Optional Caps.
Noise Reduction

NM NM
Botten Side

Close to mosfet both snubber branches
Mounted on each side on the FET

NM

NM
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PLL1VDDA

ENA3V3STEP
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PLL1VDDA

PLL0VDDAPLL0VDDA
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RESET
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VCC5V
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VCC5VS

VCC5VSFILTER
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VCC1V8

VCC1V2

VCC3V3
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