
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

GND

GND

GND

GND

GND

USB_D+

USB_5V

MIC

USB_D-

LRADC1

Title

Size Rev

Date: Sheet of

This design is the property of SigmaTel, Inc.  It is offered
 on an "as is" basis, and carries no implied warranty.

www.sigmatel.com
tel: (512)381-3700
Austin, TX  78704

Suite 300
3815 Capital of Texas Hwy.

SigmaTel, Inc.

Page

H

STMP35XX Reference Schematics

B

1 8Thursday, August 12, 2004

USB & MICROPHONE

Title

Size Rev

Date: Sheet of

This design is the property of SigmaTel, Inc.  It is offered
 on an "as is" basis, and carries no implied warranty.

www.sigmatel.com
tel: (512)381-3700
Austin, TX  78704

Suite 300
3815 Capital of Texas Hwy.

SigmaTel, Inc.

Page

H

STMP35XX Reference Schematics

B

1 8Thursday, August 12, 2004

USB & MICROPHONE

Title

Size Rev

Date: Sheet of

This design is the property of SigmaTel, Inc.  It is offered
 on an "as is" basis, and carries no implied warranty.

www.sigmatel.com
tel: (512)381-3700
Austin, TX  78704

Suite 300
3815 Capital of Texas Hwy.

SigmaTel, Inc.

Page

H

STMP35XX Reference Schematics

B

1 8Thursday, August 12, 2004

USB & MICROPHONE

L22 is a placeholder for optional ferrite that can be populated for ESD
immunity if necessary.  If it is not required, populate a 0 ohm resistor.  If
populated, a ferrite with a low DCR (<100mOhms) should be used.

OPTION 1: Microphone using LRADC1 MIC_BIAS

Microphone Bias OptionsUSB 2.0 Connector

Use 20 mil minimum spacing between D+ and D- and other signal lines.

In order to maximize ESD immunity, the industrial design plastics should expose the
USB Connector as little as possible.

Route USB D+ and D- according to the High Speed USB2.0 Design Guidelines.

Note: If the LRADC1 line is unavailable, LRADC2 may be used for the
Microphone Bias.  If both LRADC1 and LRADC2 are unavailable,  use
OPTION 2.

D+ and D- should have a 90 ohm differential trace impedance.

CN1 Pins 6-9 are pins connecting to the USB connector outer shield

Using the LRADC MIC_Bias improves power consumption, since the
MIC_Bias can be disabled when not being used.

NOTE:  USB High Speed not available for the STMP3501,
STMP3505, or the STMP3506.

C2
1uF
C2
1uF

C3
6pF

C3
6pF

R1

2.2K 10%

R1

2.2K 10%

L1
68 Ohms @ 100MHz

DCR < 100mOhms

L1
68 Ohms @ 100MHz

DCR < 100mOhms

C4
6pF

C4
6pF

X1

WM-62A Microphone

X1

WM-62A Microphone C1

0.1uF

C1

0.1uF

1
2
3
4
5

USB
USB_AMP_MINI
USB
USB_AMP_MINI
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144BGA AUDIO OPTIONS

For a design using a 144BGA with FM Tuner or Line-In Jack:

144BGA STMP35XX AUDIO OPTIONS NOTE:  BGA package not available for the STMP3501.

Direct Drive Headphone JackNOTE:  If not using an FM Tuner, LINE_IN_L  may be connected to
the jack side of L6 for improved channel separation / crosstalk.

This connection should be as close to
the Headphone Jack as possible.

NOTE:  LINE_IN1 is
unavailable as an input
when using Direct
Drive.
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10%

R5
16
10%
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100
10%
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100
10%
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R6

16 10%
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16 10%
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0.01uF
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100
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0.01uF
C6
0.01uF

1

2
3

J1

headphone

J1

headphone

R4
16
10%

R4
16
10%

L4
600 Ohms @ 100MHz

DCR < 350mOhms

L4
600 Ohms @ 100MHz

DCR < 350mOhms

L3
600 Ohms @ 100MHz

DCR < 350mOhms

L3
600 Ohms @ 100MHz

DCR < 350mOhms

L2
600 Ohms @ 100MHz

DCR < 350mOhms

L2
600 Ohms @ 100MHz

DCR < 350mOhms
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STMP35XX 144-Pin BGA - 2 Channel Buck Mode

STMP35XX 144-Pin BGA 2 Channel BUCK MODE
The L2 and L18 inductors are critical components - for best
battery life, these inductors should be a quality, low-ESR
inductor.  The Panasonic ELL6H inductor or equivalent is
recommended.

This circuit shows STMP35XX in a Li-Ion buck-mode configuration.  This schematic assumes a
Li-Ion battery voltage of 3.0V to 4.2V.  The Li-Ion battery will be recharged using USB_5V as a
source, with the charge current being delivered through the BATT pin.

The industrial design plastics should mechanically
prevent a battery accidentally inserted backwards from
making contact with the battery terminals.

IMPORTANT DESIGN NOTES

Route VDD_BAT as a 30mil trace  from the positive
battery terminal to the STMP35XX input.

Route GND back to the battery negative terminal as
either a 30mil trace or as part of a wide digital ground
plane

"Power/Play/Pause
Button"

Power/Play
Switch

NOTE:  BGA package and Buck Mode are not available for the STMP3501.
NOTE:  Battery charge is only available on the STMP3550 and STMP3560.

Note:  For players with a
non-removeable battery (i.e.
rechargeable), it may be
necessary to include switch
SW24 (Reset) to allow the user
to enter Player Recovery Mode. 
For players with a removeable
battery (i.e. alkaline), this switch
is not necessary.

1.8V NAND w/Play Recovery

0

0

BOOT MODE

0

0
03

3.3V NAND w/ Play
Recovery is the Default
Boot Mode.

I2C Slave

3.3V NAND w/Play Recovery

1

02

0

1

01
1

0

08

1

3.3V NAND w/PSwitch Recovery

0

1

0

0

0

I2C Master

00
Populate either a pull-up
or a pull-down on these
GPIOs to select the
desired Boot Mode

0

1

1.8V NAND w/PSwitch Recovery

01

USB

It may be necessary to
use a stronger
pull-down, such as a
10K, depending on the
LCD used.

1

GPIO

1

1

11

0

1

1 1

1

1

0

1

1

STMP35XX BOOT MODE SELECT

0

0 1

1

RESET BUTTON

LI-ION BATTERY

NOTE:  Vag and Vbg filter caps
should have their ground return
paths to VssA1, pin B5.

144-Pin BGA

One cap between
each PWR and
GND pair.

Place one
capacitor close
to each PWR /
GND pin pair

Place C30 and C31 very
close to STMP35XX DC-DC
Inputs (pins D12 and A9)

Place one
capacitor close
to each PWR /
GND pin pair

The crystal should be located
close to the STMP35XX. 
Consult crystal manufacturer
datasheet for recommended
load capacitor values (typically
12-18pF).  Use the lowest
possible recommended values.
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Main Memory - NAND & MMC

FLASH_RDY
Pullup

Integration
On Page
Labels

STMP35XX
Labels

STMP35XX CHIP ENABLE ASSIGNMENT

If using a NAND and a MMC Card, it is 
recommended that the MMC Card use CE3#
by default, but this is not required.

If using more than one NAND chip, the first
chip  MUST be attached to CE0#, the second
MUST be attached to CE1#, and the third
MUST be attached to CE2#.  The software
requires that the NAND chip enables start at
CE0# and be consecutive.

L15 and L16 are optional ferrites that may
be required for ESD immunity.  If they are
not required, populate a 0-ohm resistor.

MultiMedia Card Socket

WP# Pulldown CE1# Pullup

Optional Dual-Die NAND Flash
Some new NANDs have dual chip enables, because there are two die in one package.

CE0# Pullup

R31
47K
10%

R31
47K
10%

R60 0

10%

R60 0

10%

R30
47K
10%

R30
47K
10%

NC1
NC2
NC3
NC4
NC5
R/B26
R/B17
RE8
CE19
CE210
NC11
VCC12
VSS13
NC14
NC15
CLE16
ALE17
WE18
WP19
NC20
NC21
NC22
NC23
NC24 NC 25NC 26NC 27NC 28I/O0 29I/O1 30I/O2 31I/O3 32NC 33NC 34NC 35VSS 36VCC 37PRE 38NC 39NC 40I/O4 41I/O5 42I/O6 43I/O7 44NC 45NC 46NC 47NC 48

U3

NAND FLASH

U3

NAND FLASH

R20
47K
10%

R20
47K
10%

C48
1uF
C48
1uF

C45
22nF
C45
22nF

R23
47K
10%

R23
47K
10%

R61

0 10%

R61

0 10%

R24
10K
10%

R24
10K
10%

C42
0.1uF
C42
0.1uF

R22
47K
10%

R22
47K
10%

C41
0.1uF
C41
0.1uF

C43
0.1uF
C43
0.1uF

EN3

GND2

VIN1 VOUT 5

BP 4

U4

RT9193
SOT23-5

U4

RT9193
SOT23-5

+ C46
22uF

EIA-B
6.3V

+ C46
22uF

EIA-B
6.3V

CS#1

DATA_IN2

GND3

Vdd4

SCLK5

GND6

DATA_OUT7

DAT18
DAT29

WRITE_PROTECT10

CARD_DETECT#11

SOCKET_GND12
SOCKET_ESD_GND13

MMC

AVX #: 10 5638 009 353 833
MMC/SD Socket

MMC

AVX #: 10 5638 009 353 833
MMC/SD Socket

R29
47K
10%

R29
47K
10%

C47
1uF
C47
1uF

R28
10K
10%

R28
10K
10%

R25
10K
10%

R25
10K
10%

R21
47K
10%

R21
47K
10%
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A A

V16

D7

D6

D5

D4

D3

D2

D1

D0

MRD-

MWR-

LCM_A0

LCMCE-

V16

LCM_RST

CTL_RED

GND

GND

VDDIO

GND

GND GND

GND

GND

GND GND

GND
GND

GND

VDDIO_P

GPIO_01

GPIO_07

GPIO_02

GPIO_00

GPIO_06

GPIO_09

GPIO_10

GPIO_04

GPIO_03

GPIO_05

GPIO_08

GPIO_11

LCD_RESET

LCD_D4

LCD_D0

LCD_D5

LCD_D1

LCD_D6

LCD_D7

LCD_DS

LCD_RS

LCD_CS#

LCD_D2

LCD_D3

BL_ON

GPIO_44

GPIO_19

GPIO_18GPIO_18

GPIO_19
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Display & Backlight
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R16
1M
10%

R16
1M
10%

R33
47K
10%

R33
47K
10%

NC1

V162

SEGG3

BVR4

VSS5

VDD6

I/S7

P/S8

CMPU9

CCL10

M/S11

D712

D613

D514

D415

D316

D217

D118

D019

E(RD)20

R/W21

RS22

RES23

CS124

DOF25

CL26

FR27

VSS28

SEGG29

V1630

NC31

LCD OLEDLCD OLED

C27

0.1uF

C27

0.1uF

R18

130K
10%

R18

130K
10%

R32
47K
10%

R32
47K
10%

C44
0.1uF
C44
0.1uF

R13
36K
10%

R13
36K
10%

L10
39uH

1W/CR32

L10
39uH

1W/CR32

GND2

SW1

FB3 SHDN 4

VIN 5

U2

RT9271

U2

RT9271

21

D3

RB491D

D3

RB491D

R15
47K
10%

R15
47K
10%

+ C79
10uF

+ C79
10uF
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A A

GND GND

GPIO_43

GPIO_46

GPIO_49

GPIO_42

GPIO_47

GPIO_50

GPIO_48

HOLD_SW

SCAN_R2

SCAN_R3

SCAN_R1

SCAN_C3

SCAN_C2

SCAN_C4

SCAN_C1

GPIO_35
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SCAN_43
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SCAN_C4
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EQ

Buttons

NOTE:  If the HOLD switch or certain button SCAN lines are not
required for your design, you MUST either include pull-down
resistors on the HOLD, SCAN_R1, SCAN_R2, and SCAN_R3 lines OR
disable the unused lines in the firmware.

RECORD

ERASEFORWARD

VOLUME+ VOLUME-

SW19

SW PUSHBUTTON

SW19

SW PUSHBUTTON

SW24

SW PUSHBUTTON

SW24

SW PUSHBUTTON

SW27

SW PUSHBUTTON

SW27

SW PUSHBUTTON

SW26

SW PUSHBUTTON

SW26

SW PUSHBUTTON

SW21

SW PUSHBUTTON

SW21

SW PUSHBUTTON

R34
10K
10%

R34
10K
10%

SW23

SW PUSHBUTTON

SW23

SW PUSHBUTTON

R36
10K
10%

R36
10K
10%

SW25

SW PUSHBUTTON

SW25

SW PUSHBUTTON
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D D
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B B

A A

RA

MPX

AV
C

C

DIF_L2

PHLF

VCOT2

XT2

CPOP

IF
G

A1
XT1

VCO_VCC

TMUTE

TC
_A

G
C

LA

LP
_S

W

V_REF

VCOT1

R
F_

I1

DIF_L1

TCIFC

DVCC

PDLF

R
F_

I2

FM_GND

FM_GND

FM_GND

VDDIO_P

VDDIO_P

VDDIO_P

VDDIO_P

VDDIO_P

FM_GND

FM_GND

FM_GND

FM_GND

FM_GND

FM_GND

FM_GND

FM_GND

FM_GND

GND

FM_GND

FM_GND

FM_CLOCK

FM_DATA

SE#BUS_EN

FM_CLOCK

BUS_EN

MPX

FM_R

FM_WE
FM_L

FM_DATA

FM_WE GPIO_51

HP_GND_A
GPIO_19

GPIO_33

LINE_IN2_L

FM_R

FM_L

LINE_IN2_R
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FM Tuner - Philips TEA5767HN
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Use HP_GND_A as an antenna
NOTE:  FM Tuner not available for the STMP3501.

FM Tuner

OPTION 2: FM TUNER ONLY

C64
330pF

C64
330pF

R44
47K
10%

R44
47K
10%

L7
CoilCraft#: 0603CS-R18X_BG
180nH @ 100MHz

L7
CoilCraft#: 0603CS-R18X_BG
180nH @ 100MHz

C69
100nF

C69
100nF

C62
22nF
C62
22nF

L8
CoilCraft#: 0603CS-33NX_BG
33nH @ 250MHz

L8
CoilCraft#: 0603CS-33NX_BG
33nH @ 250MHz

C63
33nF

C63
33nF

R43
22
10%

R43
22
10%

C75
2.2nF

C75
2.2nF

R40
22
10%

R40
22
10%

1 2
JP1

0 Ohm
Resistor
Jumper

JP1

0 Ohm
Resistor
Jumper

D1
Philips BB202
Varactor

D1
Philips BB202
Varactor

D2
Philips BB202
Varactor

D2
Philips BB202
Varactor

R45
47K
10%

R45
47K
10%

C56
100nF
C56
100nF

C74
2.2nF

C74
2.2nF

C71

100nF

C71

100nF
R

FG
N

D
36

R
FI

1
35

BU
SE

N
13

AV
C

C
34

AG
N

D
33

NC1

IF
G

AI
32

N
C

31

N
C

40

SW
P1

14

LO
O

PS
W

39

NC 30TC
AG

C
38

DIFL2 29

R
FI

2
37

CPOP2

DIFL1 28

TCIFC 27

SW
P2

15

VREF 26

MPXO 25

VCOT13

XT
AL

1
16

VCOT24

XT
AL

2
17

VCOVCC5

PD
LF

18

DGND6

PH
LF

19

DVCC7

N
C

20

DATA8

NC 21

CLOCK9 LAVO 22

NC10

RAVO 23

W
/R

11

TMUTE 24

BU
SM

12

U5

PHILIPS TEA5767HN
FM Tuner

U5

PHILIPS TEA5767HN
FM Tuner

C54
47pF
C54

47pF

C58
4.7nF

C58
4.7nF

C59

33nF

C59

33nF C60
33nF

C60
33nF

R37
100K
10%

R37
100K
10%

C61
22nF
C61
22nF

C66
47nF

C66
47nF

L9
CoilCraft#: 0603CS-33NX_BG
33nH @ 250MHz

L9
CoilCraft#: 0603CS-33NX_BG
33nH @ 250MHz

R46
47K
10%

R46
47K
10%

C73
22pF
C73
22pF

C55
22pF
C55
22pF

+
C57
22uF
Tantalum
10V

+
C57
22uF
Tantalum
10V

R38
22 10%
R38
22 10%

C76
22nF
C76
22nF

R41
100K
R41
100K

C53
100pF
C53
100pF

C72
1nF
C72
1nF

R42
10K
R42
10K

R39
18K
R39
18K

C67
47nF

C67
47nF

C70

100nF

C70

100nF

X2
32.768KHz
Crystal

X2
32.768KHz
Crystal

C68
47nF

C68
47nF

C65
33nF

C65
33nF

R47
33K
10%

R47
33K
10%
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