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Cha nge s  from Re v.D to Re v.E

Adde d R28 =  45.3 ohm in s e rie s  with RAM clock

This  wa s  re quire d be ca us e  128 MB RAM ve rs ion

would fa il a t  -20 t o -40 de gre e s

This  wa s  s e e n in a bout  40%  of a ll 128MB boa rds

Proble m wa s  ne ve r re produce d in 64MB ve rs ions

Ma rch 2015

Re v.E BOM cha nge s
Only cha nge  t o BOM is  a dding

R28 =  60-4770-4
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Re v: De s igne r She e t of

TS-4200  CPU
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12MHz

To Ethe rne t
PHY

NC

CPU

CPU

SD Ca rd

Se ria l Port s

A/D

USB

SPI

1 =  Bounda ry Sca n

0 =  CPU ICE mode

JTAG_SEL

Out 1.0V ra il

CPU_RESET#
is  bi-dire ct iona l a nd

ca n be  progra mme d

to ca us e  int e rupt

ins t e a d of re s e t

Da ta  Out

LR_Fra me
CLK_Out To DAC

Da ta  In

TS-4200 Re v E

CPU Re s e t#

Ma rch 22,  2015

E

Y2

XTAL-HC49

C41

15 pF

C42

15 pF

1

MT1

MT125 1

MT2

MT125

U2 ADVREF

T15GND_19
T7GND_18
R7GND_17
M3GND_16
L1GND_15

K16GND_14
K10GND_13
K9GND_12
K8GND_11
J10GND_10
J9GND_9
J8GND_8
H10GND_7
H9GND_6
H8GND_5

G14GND_4
F4GND_3
D8GND_2
D6GND_1

R2GNDANA

E16GNDBU

U1GNDPLL_2
T2GNDPLL_1

D12GNDUSB_2
D10GNDUSB_1

R4 VDDANA

D16 VDDBU

T13 VDDCORE_4

M1 VDDCORE_3

H14 VDDCORE_2

D9 VDDCORE_1

U17 VDDIOP_2

P8 VDDIOP_1

L4 VDDOSC

P2 VDDPLL_2

N2 VDDPLL_1

C16 VDDUSB

U3-A

AT91SAM9G20_217

JTAG

A/D

SPI

SPI

Ca rd
SD

USB

USB

USB

I2C

I2S

Port
De bug

E
th

e
rn

e
t

F15 BMS

D13 DDM
C13 DDP

E15 HDMA

C14 HDMB

E14 HDPA

D14 HDPB

F16JTAGSEL

G15 NRST

H16NTRST

F14 OSCSEL

N14 PA31/SK0/TXD4
N15 PA30/SCK2/RXD4

R17PA29/SCK1/ECOL

L14PA28/TIOA2/ECRS

T17PA27/TIOA1/ERXCK

P15PA26/TIOA0/ERX3

P16PA25/TCLK0/ERX2

R16PA24/TWCK/ETX3
R15PA23/TWD/ETX2

T16PA22/ADTRG/ETXER

R14PA21/EMDIO

T14PA20/EMDC

U13PA19/ETXCK

U16PA18/ERXER

U14PA17/ERXDV

U15PA16/ETXEN

U12PA15/ERX1

U11PA14/ERX0

U10PA13/ETX1

U9PA12/ETX0

T12PA11/MCDA3/ETX3

R13PA10/MCDA2/ETX2

P14PA9/MCDA1

T11 PA8/MCCK

P13PA7/MCCDA

T10PA6/MCDA0

R12 PA5/CTS2/MCDB1

R11 PA4/RTS2/MCDB2

P12 PA3/SPI0_NPCS0/MCDB3
T9 PA2/SPI0_SPCK

P11 PA1/SPI0_MOSI/MCCDB

R10 PA0/SPIO_MISO/MCDB0

P10PB31/PCK1/ ISI_MCK
P9PB30/PCK0/ ISI_HSYNC
T8PB29/CTS1/ ISI_VSYNC
R9PB28/RTS1/ ISI_PCK

U8PB27/CTS0/ ISI_D7
R8PB26/RTS0/ ISI_D6
U7PB25/RI0/ ISI_D5
P7PB24/DTR0/ ISI_D4
R6PB23/DCD0/ ISI_D3
T6PB22/DSR0/ ISI_D2

U6PB21/RF0/ ISI_D1
U5PB20/RK0/ ISI_D0

J15PB19/RD0/TIOB5

H17PB18/TD0/TIOB4

K15PB17/TF0/TCLK4
J17PB16/TK0/TCLK3

K17PB15/DTXD

L17PB14/DRXD

P6 PB13/RXD5/ ISI_D11

R5 PB12/TXD5/ ISI_D10

P5 PB11/RXD3/ ISI_D9

T5 PB10/TXD3/ ISI_D8

L15 PB9/RXD2

L16 PB8/TXD2

M17 PB7/RXD1/TCLK2

N17 PB6/TXD1/TCLK1

P17 PB5/RXD0

K14 PB4/TXD0

M16 PB3/SPI1_NPCS0/TIOA5

M15 PB2/SPI1_SPCK/TIOA4

M14 PB1/SPI1_MOSI/TIOB3

N16 PB0/SPI1_MISO/TIOA3

U4 PC3/SPI1_NPCS3/AD3

U3 PC2/PCK1/AD2

T4 PC1/PCK0/AD1

T3 PC0/SCK3/AD0

G16RTCK

C17 SHDN

H15TCK

J16TDI

J14TDO

G17TMS

F17 TST

B17 WKUP

D17 XIN32

N1 XIN

E17 XOUT32

P1 XOUT

U3-C

AT91SAM9G20_217

C45

4.7uF

C101

10 nF

L4
COIL1UH_0805

R97

4.7 ohm

R13

1.50K

R14
1.50K

R16

1.50K

C46

4.7uF

C102

10 nF

L5
COIL1UH_0805

R96

4.7 ohm

C113

10 nF

C112

10 nF

R44

30

R64

12.1K

R18

1.50K

ETH_MDIO

ETH_MDC

ETH_RX0

ETH_RX1

ETH_RX2

ETH_RX3

ETH_RXCLK

ETH_RXDV

ETH_RXER

ETH_TX0

ETH_TX1

ETH_TX2

ETH_TX3

ETH_TXCLK

ETH_TXEN

ETH_CRS

ETH_COL

PA22

TW_CLK

TW_DAT

HOSTA_USB_M

HOSTA_USB_P

DEV_USB_M

DEV_USB_P

HOSTB_USB_M

HOSTB_USB_P

SDCARD_CLK

SDCARD_D1

SDCARD_D2

SDCARD_D0

SDCARD_CMD

SPI0_CLK

SDCARD_D3

SPI_MISO

SPI_MOSI

SPI_CLK

SPI_CS0#

FPGA_CLK

PB26

PB19

PB17

PB16

PB18

EN_USB_5V

NAND_WP_STATE

PA6

DEBUG_RXD

CPU_JTAG_TMS

1.8V

3.3V

3.3V

PC0

PC1

PC2

PC3_SPI_CS3#

SHUT_DOWN

WAKE_UP

PB4

PB5

PB6

PB7

PB8

PB9

PB10

PB11

PA31

PA30

PB12

PB13

AN_VREF

3.3V

1.0V

1.0V

1.0V_BU

CPU_JTAG_TCK

CPU_JTAG_TDI

CPU_JTAG_TDO

PB25

PB27

PB29

PB20

PB21

PB22

PB23

PB24

PB28

PB30

DEBUG_TXD

1.0V

SYSTEM_RESET#
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TS-4200  RAM

83RLM

128 MB RAM

CPU

1.8V Logic

Le ve lsNo Conne ct ions

NC NC

Logic Le ve ls  in t his  "Ga te "

a re  a ll 0 t o 1.8V

MT48H32M16LF MT48H32M16LF

64MB 64MB

NC

Ma rch 22,  2015

E

H7
A0

H8
A1

J8
A2

J7
A3

J3
A4

J2
A5

H3
A6

H2
A7

H1
A8

G3
A9

H9
A10

G2
A11

G1
A12

G7
BA0

G8
BA1

F8 RAS#

F7 CAS#

F9 WE#

F3
CKE

F2 CLK

E8
DQML

F1
DQMH

G9 CS#

A9
VCCINT1

E7
VCCINT2

J9
VCCINT3

A7
VCCIO1

B3
VCCIO2

C7
VCCIO3

D3
VCCIO4

E9
DQ7

D9
DQ5

B8
DQ2

C9
DQ3

C8
DQ4

B9
DQ1

D8
DQ6

A8
DQ0

E1
DQ8

D2
DQ9

D1
DQ10

C2
DQ11

C1
DQ12

B2
DQ13

B1
DQ14

A2
DQ15

A1
GND1

A3
GND2

B7
GND3

C3
GND4

D7
GND5

E3
GND6

J1
GND7

E2
NC

U6

SDRAM_LP32X16

A11 A22
A10 A21

B9 A20
C9 A19
A9 A18

B8A15

C7A14

A7A13

B7A12

A6A11

D7A10

C6A9

A5A8

B6A7

A4A6

D5A5

C5A4

B5A3

C4A2

A8 BA0/A16
C8 BA1/A17

C3 CAS

B2CFIOR/NBS1/NWR1

A1CFIOW/NBS3/NWR3

A13CFOE/NRD

A12CFWE/NWE/NWR0

K3 D15
H2 D14
F1 D13
H3 D12
H4 D11
E1 D10
D1 D9
C1 D8
G2 D7
F3 D6
E2 D5
E4 D4
E3 D3
D2 D2
C2 D1
D4 D0

C10 NANDOE
B10 NANDWE

A2NBS0/A0

T1 NC_4
R1 NC_3

D15 NC_2
C15 NC_1

A14NCS0

A3NWR2/NBS2/A1

D3 RAS

B4SDA10

B1 SDCK
G3 SDCKE

B3 SDCS/NCS1

F2 SDWE

J3VDDIOM_3

G4VDDIOM_2

D11VDDIOM_1
M2 PC31/D31
P3 PC30/D30
R3 PC29/D29
P4 PC28/D28
N4 PC27/D27
L2 PC26/D26
L3 PC25/D25
K1 PC24/D24
N3 PC23/D23
M4 PC22/D22/TCLK5
K4 PC21/D21
K2 PC20/D20
J1 PC19/D19

H1 PC18/D18
J2 PC17/D17
J4 PC16/D16

A15PC5/A24/SPI1_NPCS1

A17PC4/A23/SPI1_NPCS2

B12PC10/A25/CFRNW/CTS3

G1PC15/NWAIT/ IRQ1

B15PC14/NCS3/NANDCS/ IRQ2

B13PC13/FIQ/NCS6

C12PC12/ IRQ0/NCS7

B14PC11/NCS2/SPI0_NPCS1

C11PC9/NCS5/CFCS1/TIB0

B16PC8/NCS4/CFCS0/RTS3

B11PC7/TIOB1/CFCE2

A16PC6/TIOB2/CFCE1

U3-B

AT91SAM9G20_217

H7
A0

H8
A1

J8
A2

J7
A3

J3
A4

J2
A5

H3
A6

H2
A7

H1
A8

G3
A9

H9
A10

G2
A11

G1
A12

G7
BA0

G8
BA1

F8 RAS#

F7 CAS#

F9 WE#

F3
CKE

F2 CLK

E8
DQML

F1
DQMH

G9 CS#

A9
VCCINT1

E7
VCCINT2

J9
VCCINT3

A7
VCCIO1

B3
VCCIO2

C7
VCCIO3

D3
VCCIO4

A8
DQ0

B9
DQ1

E9
DQ7

C9
DQ3

C8
DQ4

D9
DQ5

D8
DQ6

B8
DQ2

E1
DQ8

D2
DQ9

D1
DQ10

C2
DQ11

B2
DQ13

C1
DQ12

B1
DQ14

A2
DQ15

A1
GND1

A3
GND2

B7
GND3

C3
GND4

D7
GND5

E3
GND6

J1
GND7

E2
NC

U5

SDRAM_LP32X16

C174
.1 uF

C175
.1 uF

C176
.1 uF

C177
.1 uF

C178
.1 uF

C105

10 nF

C168
.1 uF

C169
.1 uF

C170
.1 uF

C171
.1 uF

C172
.1 uF

C104

10 nF

C185
.1 uF

C173
.1 uF

R28

45.3

RAM_BA0

RAM_BA1

RAM_RAS#

RAM_CAS#

RAM_WR#

RAM_CKE

RAM_CLK

RAM_DQM1

RAM_CS#

1.8V

RAM_ADD_[00:12]

RAM_ADD_00

RAM_ADD_01

RAM_ADD_02

RAM_ADD_03

RAM_ADD_04

RAM_ADD_05

RAM_ADD_06

RAM_ADD_07

RAM_ADD_08

RAM_ADD_09

RAM_ADD_10

RAM_ADD_11

RAM_ADD_12

RAM_BA0

RAM_BA1

RAM_RAS#

RAM_CAS#

RAM_WR#

RAM_CKE

RAM_CLK

RAM_DQM3

RAM_DQM2

RAM_CS#

1.8V

RAM_ADD_[00:12]

RAM_ADD_00

RAM_ADD_01

RAM_ADD_02

RAM_ADD_03

RAM_ADD_04

RAM_ADD_05

RAM_ADD_06

RAM_ADD_07

RAM_ADD_08

RAM_ADD_09

RAM_ADD_10

RAM_ADD_11

RAM_ADD_12

RAM_D[00:31]

RAM_DQM0

RAM_DQM1

RAM_DQM2

RAM_DQM3

1.8V

RAM_ADD_00

RAM_ADD_01

RAM_ADD_02

RAM_ADD_03

RAM_ADD_04

RAM_ADD_05

RAM_ADD_06

RAM_ADD_07

RAM_ADD_08

RAM_ADD_09

RAM_ADD_10

RAM_ADD_11

RAM_ADD_12

RAM_D[00:31]

RAM_D00

RAM_D01

RAM_D02

RAM_D03

RAM_D04

RAM_D05

RAM_D06

RAM_D07

RAM_D08

RAM_D09

RAM_D10

RAM_D11

RAM_D12

RAM_D13

RAM_D14

RAM_D15

RAM_D17

RAM_D18

RAM_D19

RAM_CS#

RAM_CLK

RAM_CKE

RAM_RAS#

RAM_CAS#

RAM_WR#

RAM_BA0

RAM_BA1

SMC_WAIT#

PC14_IRQ2

1.8V

PC13

PC5_SPI_CS1#

PC4_SPI_CS2#

PC9

PC10

PC8

PC7

RAM_D01

RAM_D03

RAM_D08

RAM_D10

RAM_D11

RAM_D14

RAM_D15

RAM_D17

RAM_D18

RAM_D19

RAM_D21

RAM_D24

RAM_D25

RAM_D28

RAM_D29

RAM_D30

RAM_D02

RAM_D05

RAM_D06

RAM_D04

RAM_D07

RAM_D26

RAM_D31

RAM_D27

RAM_D16

RAM_D23

RAM_D22

RAM_D20

RAM_D09

RAM_D13

RAM_D12

RAM_DQM0

RAM_D00

SMC_A12

SMC_CS0#

SMC_CS2#

SMC_IRQ0

SMC_RD#

SMC_WR#

RAM_D16

RAM_D20

RAM_D21

RAM_D22

RAM_D23

RAM_D24

RAM_D25

RAM_D26

RAM_D27

RAM_D28

RAM_D29

RAM_D30

RAM_D31

PC6



Te chnologic Sys t e ms Da te

Tit le :

Re v: De s igne r She e t of

1.8V3.3V

A3P125 ha s :

4 Kbyte s  t ot a l of Block RAM

3000 Tile s   (a bout  1200 LUTs )

97 I/O with 144 pin pa cka ge

"t rue  ins t a nt  ON" 

Input  PLL clock =  1.5 MHz min

FPGA

A0/Low Byte  En.

High Byte  Ena ble

Addre s s  1

Addre s s  2

Addre s s  3

Addre s s  4

Addre s s  5

Addre s s  6

Addre s s  7

Addre s s  8

Addre s s  9

Addre s s  10

Addre s s  11

Addre s s  12

Addre s s  13

De vice s  conne ct e d t o t his  bus  mus t  ne ve r

drive  it  whe n BUS_RD#  is  de a s s e rt e d

(mus t  be  off within 30 nS of de a s s e rt ion)

De vice s  mus t  pull t he  BUS_WAIT#  line  low

if t he y ne e d more  t ha n 150 nS s t robe

RMCF 1/16S 10 5%  R

LQM21FN1R0N

Wa rning:   MUX_AD00 thru AD07 

is  us e d by NAND Fla s h

84

FPGA

TS-4200  FPGA

To CPU

Addre s s /Da ta  Bus

REBOOT high

ca us e s  a ll powe r

ra ils  t o go low

for 200 mS

RED_LED#  a nd GREEN_LED#

mus t  be  Ope n Dra in

Input

Input

Input

Input

Mode  2 Boot s  from

1 NAND Fla s h

SD Ca rd0

Boot  St ra ps

La tch BUS_ALE#  a nd BUS_RD#

BUS_ALE#  =  MODE1

BUS_RD#   =  MODE2

into a  re gis t e r

UART0_TXD

Whe n SYSTEM_RESET#  de a s s e rt e d,

Input

Input

200 Hz

DIO_09 =  Pus h_s wit ch

Out

Out

Out

Input s  with 1.8V ra il

ha ve  diode  cla mp to 1.8V

Ma rch 22,  2015

E

D5 GAC0/ IO04RSB0
D9 GBB2/ IO43RSB0

J2IO115RSB1

C10 GBA2/ IO41RSB0
E8 GCC1/ IO51RSB0

D1IO128RSB1

C5 IO10RSB0
D6 GAC1/ IO05RSB0

F4IO127RSB1

B9 GBB0/ IO37RSB0
A9 IO25RSB0

K11 GDA0/ IO66RSB0
K12 GDB0/ IO64RSB0

G8 GDC1/ IO61RSB0
F9 GCB0/ IO54RSB0

F8 GCC0/ IO52RSB0
C9 IO27RSB0
D8 GBC1/ IO36RSB0
D7 GBC0/ IO35RSB0

G9 IO48RSB0
H11 IO49RSB0
G10 GCC2/ IO59RSB0
C11 IO42RSB0

D10 IO28RSB0
H7 IO60RSB0
H6 IO50RSB0

J11 GDA1/ IO65RSB0

A11 GBA1/ IO40RSB0
B10 GBB1/ IO38RSB0 M2GEC2/ IO104RSB1
A10 GBA0/ IO39RSB0

B5 IO08RSB0

C1IO132RSB1

A4 GAB1/ IO03RSB0
B4 GAA1/ IO01RSB0

K4GEA2/ IO106RSB1

M3IO103RSB1
K3GEA0/ IO107RSB1
M4IO101RSB1
L6IO95RSB1

G4GFA0/ IO122RSB1
M6IO94RSB1
M5IO97RSB1
L8IO74RSB1

M8IO75RSB1

L3GEB2/ IO105RSB1

C2GFA2/ IO120RSB1

L4IO102RSB1

L7IO85RSB1

M7IO86RSB1

F3GFB1/ IO124RSB1

B1GAB2/ IO69RSB1

K9GDC2/ IO72RSB1

K8IO73RSB1

A3 GAB0/ IO02RSB0
B3 GAA0/ IO00RSB0

A5 IO11RSB0
C6 IO12RSB0
B6 IO14RSB0
A7 IO18RSB0

B7 IO19RSB0
C7 IO21RSB0
B8 IO22RSB0
C8 IO24RSB0

J12 GDB1/ IO63RSB0
H9 GDC0/ IO62RSB0

G12 GCB2/ IO58RSB0
G11 IO47RSB0

F11 GCA1/ IO55RSB0
F12 GCA2/ IO57RSB0
D12 GCB1/ IO53RSB0
D11 IO44RSB0

E12 IO46RSB0
C12 GBC2/ IO45RSB0
E11 GCA0/ IO56RSB0

D2IO129RSB1

K5IO100RSB1
F1GFB0/ IO123RSB1
K6IO98RSB1
E2GFC0/ IO125RSB1

D4GAA2/ IO67RSB1
E5IO68RSB1
D3IO130RSB1
J5IO116RSB1

H8GDB2/ IO71RSB1
E3GFC1/ IO126RSB1
J9GDA2/ IO70RSB1
J6IO117RSB1

J1GEB1/ IO110RSB1
H3GFC2/ IO118RSB1
K1GEB0/ IO109RSB1
H4GEC1/ IO112RSB1

C3GAC2/ IO131RSB1
G1GFA1/ IO121RSB1
H2GFB2/ IO119RSB1
K2GEA1/ IO108RSB1

J4GEC0/ IO111RSB1

J8 TCK

M9 TDI

J10 TDO

L9 TMS

L12 TRST

U4-A

A3P125_FG144

A6GND_1
B2GND_2
B11GND_3
F5GND_4

F6GND_5
F7GND_6
F10GND_7
G2GND_8

G5GND_9
G6GND_10
G7GND_11
K7GND_12

K10GND_13
L1GND_14

A1GNDQ_1
A12GNDQ_2
M1GNDQ_3
M12GNDQ_4

A8 VCC_1
C4 VCC_2
E1 VCC_3

E10 VCC_4

H1 VCC_5
H5 VCC_6

H12 VCC_7
J7 VCC_8

E4 VCCIB1_1
J3 VCCIB1_2
L5 VCCIB1_3

M10 VCCIB1_4

E6 VCCIB0_1
E7 VCCIB0_2
E9 VCCIB0_3

H10 VCCIB0_4

G3VCCPLF

F2VCOMPLF

L10 VJTAG

L2 VMV1_1
L11 VMV1_2

A2 VMV0_1
B12 VMV0_2

M11 VPUMP

U4-B

A3P125_FG144

C44

4.7uF

C100

10 nF

L6
COIL1UH_0805

R98

4.7 ohm

C197

.1 uF

C198

.1 uF

C128

10 nF

C129

10 nF

R63
12.1K

R62
12.1K

R61
12.1K

R35

47.0K

1
NC

2

5
VCC

4

3
GND

U9

NC7SZ14

C161

.1 uF

R80

4.75K

R79

4.75K

FPGA_JTAG_TDO

FPGA_JTAG_TMS

FPGA_JTAG_TDI

FPGA_JTAG_TCK

3.3V

1.5V

1.5V

1.8V

3.3V

RAM_ADD_01

RAM_ADD_07

SMC_WAIT#

BUS_DIR

BUS_ALE#

SYSTEM_RESET#

BUS_BHE#

REBOOT

NAND_BUSY#

DIO_[00:15]

DIO_08

DIO_09

DIO_10

DIO_11

DIO_12

DIO_13

DIO_14

DIO_15

BUS_CS#

PB31

EN_ETH_POWER#

EN_SDCARD_PWR#

BUS_WAIT#

NAND_ALE

NAND_CLE

NAND_CS#

NAND_WR#

NVRAM_CLK

NVRAM_MOSI

OFF_BD_RST#

POWER_FAIL#

NVRAM_CS

FPGA_CLK

NAND_RD#

NVRAM_MISO

GREEN_LED#

RAM_ADD_00

RAM_ADD_04

RAM_ADD_05

RAM_ADD_06

RAM_ADD_08

RAM_ADD_09

RAM_ADD_11

512HZ

RAM_DQM0

RAM_DQM2

RED_LED#

SMC_A12

PB4

SMC_CS0#

SMC_CS2#

SMC_IRQ0

SMC_RD#

SMC_WR#

RAM_ADD_02

RAM_ADD_03

RAM_DQM1

DIO_00

DIO_01

DIO_02

DIO_03

DIO_04

DIO_05

DIO_06

DIO_07

MUX_AD[00:15]

MUX_AD00

MUX_AD01

MUX_AD02

MUX_AD03

MUX_AD04

MUX_AD05

MUX_AD06

MUX_AD07

MUX_AD08

MUX_AD09

MUX_AD10

MUX_AD11

MUX_AD12

MUX_AD13

MUX_AD14

MUX_AD15

RAM_D[00:31]

RAM_D00

RAM_D01

RAM_D02

RAM_D03

RAM_D04

RAM_D05

RAM_D06

RAM_D07

RAM_D08

RAM_D09

RAM_D10

RAM_D11

RAM_D12

RAM_D13

RAM_D14

RAM_D15

3.3V

1.8V
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TS-4200  Powe r Supplie s  a nd POR

LQH44PN100

1.00V typ.

3.3V Supply

1.0V Supply

1.5V

1.0V

1.5V Supply

150 mA ma x loa d

100mV drop out

s t a ble  with 1 uF ce ra mic

For loa ds  of 5mA to 200 mA

85%  to 90%  e fficie nt

0.5%  tole ra nce

Re s is tors

RR0510P-393-D

To FPGA Core

To CPU Core

1.80V typ.

LQH44PN100

1.8V Supply
1.8V

0.5%  tole ra nce

Re s is tors

POR

OD Output

2 to 4 mS de la y
@ Powe r =  5V -->  4%  wors e

For loa ds  of 2 mA to 200 mA

90%  to 93%  e fficie nt  (3.3V in)

@ Powe r =  5V -->  4%  wors e

300 mohm ma x ON re s is t a nce

<  100mV drop out  @ 250 mA

UV lockout  is  2.3V

Powe r Se que nce
Afte r powe r is  firs t  a pplie d,  or a ft e r a  "Re boot "

All powe r ra ils  a re  off for 200 mS the n:

- t he  3.3V a nd 1.8V a re  e na ble d

the s e  will re a ch 95%  in a bout  800 uS

(the  1.5V ra il will ra mp 25 uS de la ye d)

- The n 2-4 mS la t e r,  t he  1.0V ra il is  e na ble d

It  a ls o re quire s  a bout  800 uS to ra mp

LDO

25 uS Turn-on

POR chip holds  LOW_VOLT#

low for 200 mS a ft e r

"VCC" ris e s  a bove  2.9V

3.3V

POWER

CPU Re s e t#  is  a s s e rt e d be fore  1.0V ra il is  e na ble d

"POWER" =  3.2V Trip

3.31V nomina l

Ma x. curre nt  =  1.7 Amps

L3 =  LQH44PN3R3

DFN pa cka ge

0.8V

Ma rch 22,  2015

E

C186

.1 uF

C187

.1 uF

C188

.1 uF

C189

.1 uF

C110

10 nF

C111

10 nF

C115

10 nF

C31

10 uF

6.3V

FB2

C180

.1 uF

C182

.1 uF

2.5-6.0V

> 1.3V

0.5V

1
VIN

3
EN

5
SW

2
GND

4
FB

U14

TPS62200

L1

COIL_10UH

C184

.1 uF

C183

.1 uF

C32

10 uF

6.3V

FB1

1.5-5.5V 1.50V

3%

1
VIN

3
EN

5
VOUT

2
GND

4
NC

U11

LD39015M15R

C50

1 uF
C106

10 nF

C107

10 nF

R85
39.0K

R20
15.0K

R86
39.0K

C108

10 nF

C109

10 nF

C116

10 nF

C117

10 nF

C118

10 nF

C119

10 nF

C120

10 nF

C114

10 nF

C33

10 uF

6.3V

L2

COIL_10UHFB6

C194

.1 uF

C195

.1 uF

R19
15.0K

2.5-6.0V

> 1.3V

0.5V

1
VIN

3
EN

5
SW

2
GND

4
FB

U15

TPS62200

R84
39.0K

C191

.1 uF

2
VCC

3
GND

1
RESET#

U7

ST1001S-2.9V

1

2

5
VCC

4

3
GND

U21

NC7SZ08

C193

.1 uF

C34

10 uF

6.3V

C35

10 uF

6.3V

C36

10 uF

6.3V

C37

10 uF

6.3V

C30

10 uF

6.3V

C29

10 uF

6.3V

C124

10 nF

C122

10 nF

C123

10 nF

R47

470

R48
470

2

1

3
Q1

R11

1.50K

C125

10 nF

C196

.1 uF

C126

10 nF

C127

10 nF

R15
1.50K

R73
4.75K

L3

COIL3.3UH

5
VIN

4
PIN

6
EN

3
SW

2
PGND

1
FB

7

AGND

U16

FAN2002

R38
47.0K

R36

47.0K

R33

47.0K

1

2

3

D3

BAT54-CC

3.3V

POWER 3.3V

1.0V

1.8V 1.5V

POWER

1.8V

LOW_VOLT#

POWER

POWER

POWER

LOW_VOLT#

LOW_VOLT#

POWER

EXT_RESET#

REBOOT

LOW_VOLT#
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10/100 Ethe rne t

PHY PU a nd PD re s is tors

MDIO bus  ca n not  be

us e d unt il 100 uS a ft e r

Re s e t#  is  de a s s e rt e d

MDCLK ma x is  2.5 MHz

To CPU

MAC

25MHz

EN_ETH_POWER#  mus t  be  off for

a t  le a s t  20 mS be fore  t urning ON

86

TS-4200  Ethe rne t  PHY 

LED1 =  Act ivit y/Link

LED2 =  Spe e d 100 Mbit

LAN8710i

Whe n Ethe rne t  PHY is

powe re d off,  t he n a ll MII

s igna ls  mus t  be  cha nge d

to DIO a nd s e t  t ri-s t a t e

IRLML6302
or

NTR1P02LT1G

a re  67K ohm typica l

CPU PU re s is tors  a re

70K typ.  a nd 40K min.

Aft e r t urning PHY powe r on,

Mus t  wa it  for 40 mS be fore

e na bling MII s igna ls

Ma rch 22,  2015

E

R91
50

R92
50

R93
50

R94
50

C166

.1 uF

C165

.1 uF

FB4

FB5

C163

.1 uF

C164

.1 uF

C162

.1 uF

FB3

C181

.1 uF

G

S

D

Q2
FET_PC

Y3

XTAL-HC49

C39

15 pF

C40

15 pF

C167

.1 uF

R30
2.4K

1
VDD2A

2
LED2/ INTSEL

3
LED1/REGOFF4

XTAL2

5
XTAL1/CLKIN

6
VDDCR

7
RXCLK/PHYAD1

8
RXD3/PHYAD2

9
RXD2/RMIISEL

10
RXD1/MODE1

11
RXD0/MDE0

12
VDDIO

13
RXER/RXD4/PHYAD0

14
CRS

15
COL/CRS_DV/MODE2

16
MDIO

17
MDC

18
INT/TXER/TXD4

19
RESET#

20
TXCLK

21
TXEN

22
TXD0

23
TXD1

24
TXD2

25
TXD3

26
RXDV

27
VDD1A

28
TXN

29
TXP

30
RXN

31
RXP

32
RBIAS

33VSS

U10

C130

10 nF

C51

1 uF

C47

4.7uF

C48

4.7uF

R74
4.75K

R69

12.1K

R70
12.1K

R71
12.1K

R75

4.75K

R78
4.75K

C52

1 uF

1

2

3

D2

BAT54-CC

R57

12.1K

ETH_MDIO

ETH_MDC

ETH_RX0

ETH_RX1

ETH_RX2

ETH_RX3

ETH_RXCLK

ETH_RXDV

ETH_RXER

ETH_TX0

ETH_TX1

ETH_TX2

ETH_TX3

ETH_TXCLK

ETH_TXEN

ETH_CRS

ETH_COL

3.3V

EN_ETH_POWER#

ETH_LEFT_LED

ETH_RIGHT_LED

ETH_CT

ETH_RX+

ETH_RX-

ETH_TX+

ETH_TX-

ETH_RX2

ETH_3.3V

ETH_3.3V
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TS-4200  Fla s h,  NVRAM, RTC, Boot  Fla s h

12 pF

RTC

NAND Fla s h

512 MB or 2 GB

Te mp Se ns or

Ze ro s uffix ha s

a ddre s s  a t  100 1001

Be s t  t o Re s e t  a ft e r

a ll powe r cycle s

Se t  PD bit ,  Wa it  50 mS

The n cle a r PD bit

LM73CIMK-0

64KB Se ria l
Boot  Fla s hBoot  us ing SPI0 Port

Micro SD Ca rd Socke t

8K Byte
NVRAM

(SPI0_CS0# )

23K640-I/SN

Re a d only

M25P05-AVM =  64Kx8

50 MHz ma x. Clock

=  47 mS

Time  cons t a nt

Ma rch 22,  2015

E

C190

.1 uF

7 8
RN1-D

4.7K

3 4
RN1-B

4.7K

5 6
RN1-C

4.7K

1 2
RN1-A

4.7K

6
SCL

5
SDA

1
XIN

2
XOUT

8
VCC

7
OUT 3

BAT

4
GND

U12

M41T00S

1 4

2 3

Y1

XTAL_SMT_8X3

C192

.1 uF

9
CS#

8
RD#

18
WR#

17
ALE

16
CMD

19
WP#

12
VCC1

37
VCC2

29
D0

30
D1

31
D2

32
D3

41
D4

42
D5

43
D6

44
D7

13
GND2 36
GND3

7
BUSY#

6
GND1

U13

NAND_FLASH2

1
ADD6

SDA

4
SCL

3
VCC

5
ALERT

2
GND

U20

LM73

1 CS#

5
DIN

6
CLK

8
VCC

4
GND

7HOLD#

3WP#

2
DOUT

U17

FLASH_SERIAL

1

2

5
VCC

4

3
GND

U19

NC7SZ32

R17

1.50K

R12
1.50K

7
DATA_0

8
DATA_1

1
DATA_2

2
DATA_3

5
CLK

3
COMMAND

4
VDD

6
GND

10
FRM2

9
FRM1

11
FRM3

12
FRM4

CN7

CONN_MICRO_SD

C121

10 nF VCC GND

3

2

1

4

5

6

U8

NC7WZ14

1 CS#

5
DIN

6
CLK

8
VCC

4
GND

7HOLD#

3
NC

2
DOUT

U18

SPI_SRAM

1

2

3

D1

BAT54-CC

C179

.1 uF

R31

2.4K

1
NC

2

5
VCC

4

3
GND

U22

NC7SZ14

R32

2.4K

R37
47.0K

R76
4.75K

R77
4.75K

R65
12.1K

R66
12.1K

R67
12.1K

R68
12.1K

R60

12.1K

R59

12.1K

R58

12.1K

R72
12.1K

C53

1 uF

R34
47.0K

R49

470

R95

191

R56

12.1K

C199
.1 uF D

S

G

Q3
DMP2305

R55
12.1K

R43
47.0K

R42
47.0K

R41
47.0K

R40
47.0K

R39
47.0K

CPU_JTAG_TCK

POWER_FAIL#

3.3V

CPU_JTAG_TDI

TW_CLK

TW_DAT

3.3V

3.3V

CPU_JTAG_TMS

NAND_WP_STATE

3.3V

NAND_ALE

NAND_CLE

NAND_CS#

NAND_RD#

NAND_WR# MUX_AD00

MUX_AD01

MUX_AD02

MUX_AD03

MUX_AD04

MUX_AD05

MUX_AD06

MUX_AD07NAND_BUSY#

1.8V

TW_DAT

TW_CLK

3.3V

3.3V

SER_FLASH_WP#

SPI0_CLK

SDCARD_CMD

SDCARD_D0

3.3V

SDCARD_D3

OFF_BD_RST#

BOOT_OVERRIDE

V_BAT

3.3V

SDCARD_D0

SDCARD_D1

SDCARD_D2

SDCARD_D3

SDCARD_CMD

SDCARD_CLK

EN_SDCARD_PWR#

3.3V

EN_SDCARD_PWR#

3.3V

V_BAT

NVRAM_CS

NVRAM_MISO

NVRAM_MOSI

NVRAM_CLK

SDCARD_3.3V

NVRAM_MISO

NAND_WP#

DEBUG_RXD

BUS_ALE#

BUS_DIR

512HZ

1.8V 3.3V

SYSTEM_RESET#

3.3V
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A/D

USB

SD Ca rd

SPI

I2C

CPU
JTAG

Bus Cont rol

FPGA
JTAG Ethe rne t

Da ta  Bus
FPGA DIO

Two 100-pin Off-boa rd Conne ctors

Loop

De vice s  conne ct e d t o t his  bus  mus t  ne ve r

drive  it  whe n BUS_CS#  is  de a s s e rt e d

(mus t  be  off within 30 nS of de a s s e rt ion)

De vice s  mus t  pull t he  BUS_WAIT#  line  low

if t he y ne e d more  t ha n 150 nS s t robe

The  da t a  bus  ca n not  ha ve  more  t ha n

30 pF of off-boa rd ca pa cit ive  loa ding

Ma y ne e d da t a  buffe r chip for he a vy loa ds

"POWER" pins  s upply a ll powe r t o t he  module

Apply 3.6V to 5.5V to t he s e  pins

Ma ximum off-boa rd loa d

on 1.8V, 1.5V a nd

TS-4200  Off-boa rd Conne ctors

Cons ole

Le ft Right

Port s

1.0V pins  is  10 mA e a ch

If Bus  is  not  ne e de d,  t he  following

ca n be  cha nge d to DIO:

- Bus  Cont rol s igna ls

- MUX_AD08 thru 15BUS_DIR  =  MODE2

a re  la t che d prior t o

OFF_BD_RESET#  de a s s e rt e d

MODE1 a nd MODE2

ha ve  PU re s is tors

Mode  2 Boot s  from

1 NAND Fla s h

SD Ca rd0

Us e  1.5K ohm re s is tor

to "OFF_BD_RESET# "

MODE1 a nd MODE2 s t a t e s

Boot  St ra p

Curre nt  dra in is  50mA to 400 mA EXT_RESET#  is  a n Input

us e d t o re boot  t he  CPU

OFF_BD_RESET#  is  a n Output

us e d t o re s e t  a ll pe riphe ra ls
SD ca rd s igna ls  on conne ctor

a re  wire d in pa ra lle l with

SD ca rd s ocke t .   Only one

ca n be  popula t e d with SD ca rd

3.3V ma x loa d is  300 mA

Ma x. loa d on JTAG_Vcc

(CN2-79) is  20 mA

I2S

t o s e t  Mode  pins  "low"

UART0

UART1

UART2

UART3

UART4

UART5

The s e  DIO ha ve  1.8V le ve ls

PC4,  PC5,  PC6

PC10,  PC13,  PC14

PC7,  PC8,  PC9

All othe r DIO us e s  3.3V le ve ls
Bus  cycle s  us e  11 a ddre s s  line s

AD0 thru AD10

This  provide s  1K a ddre s s  s pa ce

for 8-bit  bus  cycle s  (000-3FF)

a nd 1K for 16-bit  cycle s  (400-7FF)

BUS_ALE#  =  Addre s s  La t ch Ena ble

BUS_BHE#  =  Byte  High Ena ble  (for 16-bit  cycle s )

CN2 pin 27 s hould be  conne ct e d

to CN2 pin 33 on t he  ba s e  boa rd

Ma rch 22,  2015

POWER_FAIL#  mus t

not  be  drive n high

E

1

3

5

7

9

11

13

15

17

19

21

23

25

27

29

31

33

35

37

39

41

43

45

47

49

51

53

55

57

59

61

63

65

67

69

71

73

75

77

79

81

83

85

87

89

91

93

95

97

99

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40

42

44

46

48

50

52

54

56

58

60

62

64

66

68

70

72

74

76

78

80

82

84

86

88

90

92

94

96

98

100

CN2

TYCO_100PIN

1

3

5

7

9

11

13

15

17

19

21

23

25

27

29

31

33

35

37

39

41

43

45

47

49

51

53

55

57

59

61

63

65

67

69

71

73

75

77

79

81

83

85

87

89

91

93

95

97

99

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40

42

44

46

48

50

52

54

56

58

60

62

64

66

68

70

72

74

76

78

80

82

84

86

88

90

92

94

96

98

100

CN1

TYCO_100PIN

C131

10 nF

C132

10 nF

ETH_RX+

ETH_RX-

ETH_CT

ETH_TX+

ETH_TX-

ETH_LEFT_LED

ETH_RIGHT_LED

PC0

PC1

PC2

PC3_SPI_CS3#

AN_VREF

PA6

NAND_WP#

PB16

PB17

PB18

PB19

PB31

PB26

PB6

PB7

PB8

PB9

PB10

PB11

PA31

PA30

HOSTA_USB_P

HOSTA_USB_M

HOSTB_USB_M

HOSTB_USB_P

DEV_USB_P

DEV_USB_M

PB13

SPI0_CLK

BOOT_OVERRIDE

POWER

ETH_CT

1.0V_BU

MUX_AD[00:15]

MUX_AD00

MUX_AD01

MUX_AD02

MUX_AD03

MUX_AD04

MUX_AD05

MUX_AD06

MUX_AD07

MUX_AD08

MUX_AD09

MUX_AD10

MUX_AD11

MUX_AD12

MUX_AD13

MUX_AD14

MUX_AD15

BUS_CS#

BUS_DIR

BUS_ALE#

BUS_BHE#

BUS_WAIT#

POWER

FPGA_JTAG_TMS

FPGA_JTAG_TCK

FPGA_JTAG_TDO

FPGA_JTAG_TDI

OFF_BD_RST#

EXT_RESET#

POWER_FAIL#

POWER

EN_USB_5V

SDCARD_D2

SDCARD_D3

SDCARD_CMD

SDCARD_3.3V

SDCARD_CLK

POWER

SDCARD_D0

SDCARD_D1

V_BAT

DIO_[00:16]

DIO_00

DIO_01

DIO_02

DIO_03

DIO_04

DIO_05

DIO_06

DIO_07

DIO_08

DIO_09

DIO_10

DIO_11

DIO_12

DIO_13

DIO_14

DIO_15 PB12

SHUT_DOWN

WAKE_UP

PA22

SPI_CLK

SPI_MOSI

SPI_MISO

SPI_CS0#

PC4_SPI_CS2#

PC5_SPI_CS1#

PC9

PC10

PC13

PC14_IRQ2

3.3V

SER_FLASH_WP#

TW_CLK

TW_DAT

PB4

PB5

1.0V

1.5V

1.8V

CPU_JTAG_TCK

CPU_JTAG_TDI

CPU_JTAG_TDO

CPU_JTAG_TMS

PB20

PB28

PB25

PB21

PB22

PB29

PB30

PB27

DEBUG_RXD

DEBUG_TXD

GREEN_LED#

RED_LED#

3.3V

PB23

PB24

PC8

PC7

PC6
1.0V_BU 1.0V

3.3V

!
       All signals driving DIO on CN1 &
        CN2 must be powered by the 
3.3V on CN2, or remain at 0V until the 
CN2 3.3V rail is > 3.0V

eliza
ts_socket_esd

eliza
ts_socket_pinout


