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------------------------------
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SCHEMATIC CONTENTS:

SH01 - TITLE
SH02 - CONCERTO
SH03 - USB H/D
SH04 - ISO JTAG USB
SH05 - PHY + MAG (SMSC)

Concerto Control Card - F28M35xx

Layout info, schematic notes

2) Put multiple vias on Sonata's power pad for
heat dissipation.

3) J6 and J8 to J19 are 2mm pitch and 0.8mm
diameter.

4) Future revisions of the Phy will include
TI’s TLK100
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Concerto

CPU, DECAP, OSC, 3.3V PSU, ADC, LEDs

*Place one of these
2.2uF caps at each
corner of the part

Row C Row ARow B

uSD Card
ADC
External
Ref Input

Reset
Circuitry

Crystal
Ref for
Clock

Voltage
Suppressors for
ADC Inputs

LED DRIVER

I2C ROM

*Note: pins 11, 24, 55, 58, 66, 75, 99, 91, and 90 are 1.2-V Digital Logic Power Pins - no supply need ed when using internal VREG12.
*Note: Pins 1 and 108 are 1.8-V Digital Logic Power  Pins - no supply needed when using internal VREG18 .

*These test points are NPs.
They are here so these
signals don't get removed
for routing.

Connectivity Mux

*Connections for
Tz inputs

*Note: R9 replaced diode D4. The pad
and silk screen may reflect disode D4,
this is not an error.
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R45 0603_NPR45 0603_NP

RN4 RPACK8-56

EXB-2HV560JV

RN4 RPACK8-56

EXB-2HV560JV
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8 9
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R238

10k

R238

10k

C
11

3
2u

2F
C
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3

2u
2F

X2
20Mhz OSC 20ppm
ABM3B-20.000MHZ-10-1-U-T

X2
20Mhz OSC 20ppm
ABM3B-20.000MHZ-10-1-U-T

X1
1

G
N

D
1

2

X2
3

G
N

D
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4

R103
4.99k
R103
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L34L34

J16J16
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L40L40

R31
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R31
680

T
P

13
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P
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T

P
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1
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0
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R316

2.21k

R316

2.21k
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2F

R233
2.21k
R233
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R29
2.21k
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J9J9
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R5
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P

C
88
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C
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LD3
RED
LD3
RED
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2

R44 0603_NPR44 0603_NP

TP8

5V0
TP36_60
TP8

5V0
TP36_60

1

L31L31

L42L42

C
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C
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2F
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12
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C111

0.1UF
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0.1UF
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4
2u
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RN3 RPACK8-56

EXB-2HV560JV

RN3 RPACK8-56

EXB-2HV560JV

1
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3
4
5
6
7
8 9

10
11
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13
14
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TP11
FLT2
TP28_48

TP11
FLT2
TP28_48

1

TP9

3V3
TP28_48
TP9

3V3
TP28_48

1

T
P

12
T

P
_N

P
T

P
12

T
P

_N
P

1

R42 0603_NPR42 0603_NP

R38 0R38 0

R237

10k

R237

10k

R2

04
02

_N
P

R2

04
02

_N
P

R235
4.99k
R235
4.99k

R244
10k
R244
10k

L20L20

R317

2.21k

R317

2.21k

C
43

47
0n

F
C
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0n
F

J19J19

1
2
3
4
5
6

C
11

9
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2F
C
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9

2u
2F

R37 0R37 0

R34 0R34 0
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USB H/D

USB uAB Conn, USB Device Power Switch

DIFFERENTIAL PAIR 90 OHMS

USB0VBUS

USB0ID

USB0DP

USB0DM

USB0PFLT

USB0EPEN

USB5V0

USB5V0 USB5V0

PF6_GPIO38

PC5_GPIO69

M3_USB0PFLT

M3_USB0DM

PG5_GPIO45

PG6_GPIO46
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+ C202

68uF

+ C202

68uF

R228
100K
R228
100K

C254
10uf
C254
10ufU23

SSM3K15FST5LFT
U23
SSM3K15FST5LFT

3
2

1

R22510k R22510k

R230100K R230100K

R2240 R2240

R22710k R22710k

R231
100K
R231
100K

J2
USB_MICRO_AB
1981584-1

J2
USB_MICRO_AB
1981584-1

VBUS
1

DM
2

DP
3

ID
4

S
H

5

S
H

6

S
H

7

S
H

8

S
H

9

R22610k R22610k

+ C200

1206_NP

+ C200

1206_NP U24

TPS2051BDBVR

U24

TPS2051BDBVR

VIN
5

EN
4

VOUT
1

GND
2

OC#
3

D1D1

R2230 R2230

R229
100K
R229
100K



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

ISO JTAG USB

USB-to-JTAG, digital iso, serial debug

*This jumper is to
disconnect EMU0. There is
contention when cross
triggering.

EMU0

EMU1

TRSTn

TCK

TMS

SCI_RX

SCI_TX

TDO

TDI

EMU0
EMU1

SCI_RX
SCI_TX

EECS

EEDATA
EESK

USBDEBUG5V0 DEBUG3V3

GND_ISOGND_ISO

DEBUG5V0

GND_ISO

GND_ISO

GND_ISO

GND_ISO

GND_ISO

VDD3V3

DEBUG3V3

GND_ISO

GND_ISO

GND_ISO

GND_ISO

GND_ISO

DEBUG3V3

GND_ISO

DEBUG3V3

GND_ISO

DEBUG3V3

GND_ISO

DEBUG3V3

VDD3V3

VDD3V3

VDD3V3

VDD3V3

GND_ISO

GND_ISO

GND_ISO

GND_ISO

DEBUG3V3

DEBUG5V0 DEBUG5V0

GND_ISO

DEBUG3V3

GND_ISO

GND_ISO

GND_ISO

DEBUG3V3

GND_ISO

DEBUG5V0

DEBUG3V3

DEBUG3V3

1.8V_USB

USBDEBUG5V0

GND_ISO

GND_ISO

GND_ISO

GND_ISO

GND_ISO

GND_ISO

DEBUG3V3
DEBUG3V3DEBUG3V3

GND_ISO
1.8V_USB DEBUG3V3

DEBUG3V3

GND_ISO

GND_ISO

GND_ISO

GND_ISO

RX-S

TX-S

TDO-S

TMS-S

TCK-S

TRSTn-S

TDI-S

EMU1-S

TDI

TMS

TCK

TDO

TRSTn

EMU0-S
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R73 0402_NPR73 0402_NP

J20

USB-B-mini-smt
UX60-MB-5ST

J20

USB-B-mini-smt
UX60-MB-5ST

5V
1

DATA(+)
3DATA(-)
2

ID
4

GND
5

SHLD1
6

SHLD2
7

SHLD3
8

SHLD4
9

R540 R540

R520 R520

C73

0.1uf

C73

0.1uf

C46
4.7uf
C46
4.7uf

R78 2.21kR78 2.21k

R500 R500

R321 0R321 0

M10
EMU0
M10
EMU01

U21

Digital Isolator
ISO7220CD

U21

Digital Isolator
ISO7220CD

VCC1
1

VCC2
8

GND1
4

GND2
5

INA
2

INB
3

OUTA
7

OUTB
6

C63

0.1UF

C63

0.1UF

C61
27pf
C61
27pf

M1
3V3
M1
3V31

U19

Digital Isolator
ISO7220CD

U19

Digital Isolator
ISO7220CD

VCC1
1

VCC2
8

GND1
4

GND2
5

INA
2

INB
3

OUTA
7

OUTB
6C32

10UF
C32
10UF

R77
0
R77
0

R76

10k

R76

10k

C33
0.1UF
C33
0.1UF

C57
0.1UF
C57
0.1UF

C66
4.7uf
C66
4.7uf

TP20

GND_ISO
TP36_60
TP20

GND_ISO
TP36_60

1

U40

Digital Isolator
ISO7220CD

U40

Digital Isolator
ISO7220CD

VCC1
1

VCC2
8

GND1
4

GND2
5

INA
2

INB
3

OUTA
7

OUTB
6

R240

100K

R240

100K

R550 R550

R530 R530

R250 R250

X4
12MHz OSC
ECS-120-20-30B-TR

X4
12MHz OSC
ECS-120-20-30B-TR

X
1

1

GND1
2

X
2

3

GND2
4

C34
0.01UF
C34
0.01UF

TP5

DEBUG3V3
TP28_48
TP5

DEBUG3V3
TP28_48

1

C55
0.1UF
C55
0.1UF

C58
0.1UF
C58
0.1UF

R242 10kR242 10k

R24
1k
R24
1k

C60

0.1UF

C60

0.1UF

R241

10k

R241

10k

LD4
LED_GRN
LD4
LED_GRN

1
2

M6
TDO
M6
TDO1

R510 R510

R81 1kR81 1k

M4
TCK
M4
TCK1

U59
Quad NAND

SN74HC03PWR

U59
Quad NAND

SN74HC03PWR

1A
1

1B
2

1Y
3

2A
4

2B
5

2Y
6

4B
13

4A
12

4Y
11

3B
10

3A
9

VCC
14

GND
7

3Y
8

LD5
LTST-C170TBKT
LD5
LTST-C170TBKT

1
2

C56
4.7uf
C56
4.7uf

D5D5

C59

0.1UF

C59

0.1UF

M5
TMS
M5
TMS1

TP4

DEBUG5V0
TP36_60
TP4

DEBUG5V0
TP36_60

1

R490 R490

R84
1k
R84
1k

R74 0402_NPR74 0402_NP

L21L21

U16
EEPROM

93LC56C-I/SN

U16
EEPROM

93LC56C-I/SN

CS
1

SK
2

DIN
3

DOUT
4

VCC
8

NC
7

NC
6

GND
5

C62
27pf
C62
27pf

C65

0.1UF

C65

0.1UF

LD6
LTST-C170TBKT
LD6
LTST-C170TBKT

1
2

C64

0.1UF

C64

0.1UF

U6

TPS73033

U6

TPS73033

NC
4

Vout
5

EN
3

GND
2

VIN
1

R230 R230

R79 10kR79 10k

M2
TDI
M2
TDI1

R480 R480

R560 R560

C213

0.1UF

C213

0.1UF

C276 0.1ufC276 0.1uf

U15

JTAG/UART
FT2232HL

U15

JTAG/UART
FT2232HL

SUSPEND#

OSCO

RESET#

EECS
EESK
EEDATA

A
G

N
D

G
N

D
G

N
D

T
E

S
T

VREGIN
V

P
LL

V
C

O
R

E

USBDM
USBDP

OSCI

ADBUS0/TXD/TCK
ADBUS1/RXD/TDI

ADBUS2/RTS#/TDO
ADBUS3/CTS#/TMS

ADBUS4/DTR#/GPIOL0
ADBUS5/DSR#/GPIOL1
ADBUS6/DCD#/GPIOL2

ADBUS7/RI#/GPIOL3

ACBUS0/TXDEN/GPIOH0
ACBUS1/WRSTB#/GPIOH1

ACBUS3/RXLED#/GPIOH3
ACBUS4/TXLED#/GPIOH4

PWREN#

G
N

D
G

N
D

V
C

C
IO

REF

VREGOUT

G
N

D

G
N

D
G

N
D

G
N

D
V

P
H

Y

V
C

O
R

E
V

C
O

R
E

V
C

C
IO

V
C

C
IO

V
C

C
IO

ACBUS2/RDSTB#/GPIOH2

ACBUS5/-/GPIOH5
ACBUS6/-/GPIOH6
ACBUS7/-/GPIOH7

BDBUS0/TXD/TCK
BDBUS1/RXD/TDI

BDBUS2/RTS#/TDO
BDBUS3/CTS#/TMS

BDBUS4/DTR#/GPIOL0
BDBUS5/DSR#/GPIOL1
BDBUS6/DCD#/GPIOL2

BDBUS7/RI#/GPIOL3

BCBUS0/TXDEN/GPIOH0
BCBUS1/WRSTB#/GPIOH1
BCBUS2/RDSTB#/GPIOH2
BCBUS3/RXLED#/GPIOH3
BCBUS4/TXLED#/GPIOH4

BCBUS5/-/GPIOH5
BCBUS6/-/GPIOH6
BCBUS7/-/GPIOH7

R75

10k

R75

10k

C67

0.1uf

C67

0.1uf

C77

0.1uf

C77

0.1uf

C69

0.1uf

C69

0.1uf

M8
RX
M8
RX1

J21J21

1 2

U22

Digital Isolator
ISO7220CD

U22

Digital Isolator
ISO7220CD

VCC1
1

VCC2
8

GND1
4

GND2
5

INA
2

INB
3

OUTA
7

OUTB
6

R8
680
R8
680

L22L22

M7
TX
M7
TX1

C76

0.1uf

C76

0.1uf

R82 1kR82 1k

C68

0.1uf

C68

0.1uf

M3
TRSTn
M3
TRSTn1

U18

ESD-PROT
TPD2E001DRLR

U18

ESD-PROT
TPD2E001DRLR

VCC
1

NC
2

IO1
3

GND
4

IO2
5

C47
0.1UF
C47
0.1UF

C75

0.1uf

C75

0.1uf

C72

0.1uf

C72

0.1uf

C70

0.1uf

C70

0.1uf

R72 10kR72 10k

C74

0.1uf

C74

0.1uf

R58
0603_NP
R58
0603_NP

R239

10k

R239

10k

U20

Digital Isolator
ISO7220CD

U20

Digital Isolator
ISO7220CD

VCC1
1

VCC2
8

GND1
4

GND2
5

INA
2

INB
3

OUTA
7

OUTB
6

M9
EMU1
M9
EMU11

+ C35
47UF

+ C35
47UF
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Must use PHY 
Internal Regulator

Differential Pair 100 OHM

Internal Regulator Control

PHY + MAG (SMSC)

MII connections for external PHY

Differential Pair 100 OHM

*Note: R311 is used to enable
TX_ER. To enable the LED with
this configuration (PHYINTRn)
a pull-up is needed. 

RX_DV
RX_CLK

COL

RXD0

RXD2

RX_ER

PHYRSTn

MDIO

TX_CLK

TXD0
TXD1

RXD3

TXD2
TXD3

TX_EN

RXD1

CRS

PHYINTRn
TX_ER

VDD3V3

ENET_VDDA

VDD3V3

ENET_VDDA

VDD3V3VDD3V3ENET_VDDIO
ENET_VDDCR

VDD3V3

VDD3V3

VDD3V3

M3_MII_PHYRSTn

PG7_GPIO47

M3_MII_RXD0

M3_MII_RXD2
M3_MII_RXD1

M3_MII_RXDV

M3_MII_RXER
M3_MII_RXCK

PF5_GPIO37

M3_MII_COL
M3_MII_CRS

M3_MII_TXD2

M3_MII_TXCK

M3_MII_TXEN

PH4_GPIO52
PH5_GPIO53

PC4_GPIO68

M3_MII_MDIO

M3_MII_MDC

M3_MII_PHYINTRn
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C245

0.1UF

C245

0.1UF

C3933pf C3933pf

C4033pf C4033pf

R266
10
R266
10

R249
49.9
R249
49.9

R29849.9 R29849.9

C38
10uf
C38
10uf

R98
0402_NP
R98
0402_NP

R254
10
R254
10

R309
1k
R309
1k

R252
49.9
R252
49.9

R30049.9 R30049.9

R256
49.9
R256
49.9

R248
2.21k
R248
2.21k

R60
2.21k
R60
2.21k

R105
0402_NP
R105
0402_NP

R261
49.9
R261
49.9

R90
0402_NP
R90
0402_NP

R308
0402_NP
R308
0402_NP

R311
0402_NP
R311
0402_NP

R30249.9 R30249.9

R64
2.21k
R64
2.21k

R310
0402_NP
R310
0402_NP

R95
0402_NP
R95
0402_NP

C36
10uf
C36
10uf

X3
25Mhz OSC
ECS-250-20-33-TR

X3
25Mhz OSC
ECS-250-20-33-TR

X
1

1

GND1
2

X
2

3

GND2
4

R57
2.21k
R57
2.21k

R30349.9 R30349.9

R83
0402_NP
R83
0402_NP

R94
0402_NP
R94
0402_NP

R62
2.21k
R62
2.21k

R30149.9 R30149.9

R259
0402_NP
R259
0402_NP

J5

J0011D01BNL

J5

J0011D01BNL

TX+
1

TXCT
4

TX-
2

RX+
3

RXCT
5

RX-
6

C_YLW
11

A_YLW
12

C_GRN
10

A_GRN
9

NC
7

CHS_GND3
8 CHS_GND1

13

CHS_GND2
14

C252

0.1UF

C252

0.1UF

L32

BLM21PG221SN1D

L32

BLM21PG221SN1D

R59
2.21k
R59
2.21k

L43

BLM21PG221SN1D

L43

BLM21PG221SN1D

R307
0402_NP
R307
0402_NP

R306
330

R306
330

R63
2.21k
R63
2.21k

R870 R870

R10412.1k R10412.1k

C263

0.1UF

C263

0.1UF

C244

0.1UF

C244

0.1UF

R29549.9 R29549.9

R305
330
R305
330

C250

0.1UF

C250

0.1UF

R29649.9 R29649.9

R101
0402_NP
R101
0402_NP

R304
0402_NP
R304
0402_NP

C249

0.1UF

C249

0.1UF

R61
2.21k
R61
2.21k

U17

Transceiver
LAN8710A-EZK

U17

Transceiver
LAN8710A-EZK

RBIAS
32

XTAL2
4

XTAL1
5

LED1/REGOFF
3

LED2/INTSELn
2

RX-
30

RX+
31

TX-
28

TX+
29

RESETn
19

INT/TX_ER/TXD4
18

RX_DV
26 RX_CLK/PHYAD1
7 RX_ER/RXD4/PHYAD0

13

RXD0/MODE0
11 RXD1/MODE1
10 RXD2/RMIISEL
9 RXD3/PHYAD2
8

CRS
14 COL/CRS_DV/MODE2
15

TX_CLK
20

TXD0
22 TXD1
23

TXD3
25

TXD2
24

MDIO
16

MDC
17

G
N

D
1

33

V
D

D
C

R
6

V
D

D
IO

12

V
D

D
2A

1

V
D

D
1A

27

TX_EN
21

C247

0.1UF

C247

0.1UF

R255
0402_NP
R255
0402_NP

R65
2.21k
R65
2.21k

R29749.9 R29749.9

R960 R960

R91

10k

R91

10k

R970603_NP R970603_NP

C41
10uf
C41
10uf

R29949.9 R29949.9


