USB 2.0 Connector

NOTE: USB High Speed not available for the STMP3501,

STMP3505, or the STMP3506.

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

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

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.

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.

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

L1
68 Ohms @ 100MHz

uUsB —— " —KusB 5v
USB_AMP_MINI DCR < 100mOhms
1
% I K UsSB_D-
5 c3
T epF
GND
ﬁ« USB_D+
ca4
— T epF
GND =
GND

Microphone Bias Options

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

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

WM-62A Microphone c1
{ } <mic
0.1uF
X R1
- LRADC1
22K 10%
c2
= 1uF
GND 1
GND

Bl

OPTION 1: Microphone using LRADCA1 MIC_BIA$

SigmaTel, Inc.
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144BGA STMP35XX AUDIO OPTIONS notE: BGA package not available for the STMP3501.

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

: Direct Drive Headphone JackNOTE: If not using an FM Tuner, LINE_IN_L may be connected to

J1

headphone

the jack side of L6 for improved channel separation / crosstalk.

L2
600 Ohms @ 100MHz
LYY LINE_OUT_R
DCR < 350mOhms
L3
600 Ohms @ 100MHz
K LINE_OUT_L
DCR < 350mOhms
c5 ——6
R2 R3 0.01uF 0.01uF
100 100 . P
10% < 10% Re NOTE._ LINE_IN1 |_s
16 16 unavailable as an input
10% 0% when using Direct
L4 Drive.
600 Ohms @ 100MHz = GND
LYY <LINE_IN_R
DCR < 350mOhms 2 o7 R6
This connection should be as close to
the Headphone Jack as possible. 001UF 16 10% =
GND
KLINE_IN_L

SigmaTel, Inc.
3815 Capital of Texas Hwy.
guite 300 w

>

144BGA AUDIO OPTIONS

516G A TEL" Austin, TX 78704
tel: (512)381-3700
www.sigmatel.com

[Title

STMP35XX Reference Schematics

Page

ize
B

on an "as is" basis, and carries no implied warranty.

This design is the property of SigmaTel, Inc. It is offered re;

Date: ___Monday, April 12, 2004

Eheet
1

2 of 8




STMP35XX 144-Pin BGA 2 Channel BUCK MODE

This circuit shows STMP35XX in a Li-lon buck-mode

Thi

Li-lon battery voltage of 3.0V to 4.2V. The Li-lon battery will be recharged using USB_5V as a
source, with the charge current being delivered through the BATT pin.

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

Li- \on BAT

uES C25
3 <<Lrapc2 T 68uF
2
|\
e
R7
Power/Play i
Switch 1%
—ANAA—————KPLAY_SW
R8
20K
Lilon_BAT SW16 0%
S5 PSIN
[S
SW PUSHBUTTON

R9
"Power/Play/Pausg 10K
Button" < 0%

PSWITCH

BOOT MODE 00

3.3V NAND w/Play Recovery

3.3V NAND w/PSwitch Recovery

1.8V NAND w/Play Recovery

1N4148
DIODE1

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

Populate either a pull-up

or a pull-down on these
GPIOs to select the
desired Boot Mode

12C Master

12C Slave

1
1
1
1.8V NAND w/PSwitch Recovery | 1
1
1
1

usB

GPIO_02 Pp————————

GPIO_03 )

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

GPIO_08 )

R19
10%

vDbDIo_P
T

Place C30 and C31 very

T
Lo Lo, Lo
0.01uF uF uF

Ls

recommended.

battery terminal to the STMP35XX input.

plane

c12 c13 e Hiace one
capacitor close
T0.1uF AUF A oh PWR
) GND pin pair

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

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

Route VDD_BAT as a 30mil trace from the positive

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

close to STMP35XX DC-DC s
Inputs (pins D12 and A9)
VDDIO
g Place one
VDDD L6 capacitor close
N c17 ci8 c19 c20 A WR T
] 5 = F uF F .uF 1o eact
c22 c23 c2a  +| c2n 4TuH W g & GND pin pair
1uF AP T~68uF &) 9 VDD_BAT GND
9| =
PSWITCH ) g g
8
aND g % 4 L :{ E g4 g ki
“ 5 F S 3 E $3% 3 5 3 @ 208 398 5833 5383
3 & g 5 229 Q009 9990 c|
s g % 5 g 8B 9 5 5§ 258 $E8F 88sE gigg
VDDV z 8 g ¢ 8 353 g ¢ 8 8 SSSS 2222
2 o 8 g8 8 a
UsB_sv I 1 19 1 vagsv e g g »° §§ § g8 8 8 2
Cz7i|= UsB D+ ;; §§ usB_bP GP79/CF_D15/RAM_D15| 128 1015
g USBLD- USB_DM GP78/CF_D14/ RAM_D14[ 0" 1014
VAG GP77 /CF_D13/RAM_D1. 181;}
Vag GP76/CF D12 /RAM_D1
VBG T 84
y _I_—L Vbg GP75/ CF_D11/RAM_D11 1011
NOTE: Vag and Vbg filter caps o2 0 SETE)GF-Bio T RAv o1o 69 1010
should have their ground return 1uF GP73/CF_D9/RAM. L 109
paths to VssAT, pin B5. F73/ CF b8 / RAN D 73 i
GP31/SM_D7/ CF7D7 / RANLD 7 107
GP30/ SM_D6 / CF_D6 / RAM_Dt 1 106
oD GP29/ SM_D5/ CF_D5 / RAM_D! 105
vDOD GP28 / SM_D4 / CF D4 / RAM D402 104
T 4 GP27 / SM_D3 / CF_D3 / RAM_D: o 103
VddHP GP26 / SM_D2 / CF_D2 / RAM_D: 102 f
VddA1 GP25/SM_D1/CF_D1/RAM_D1 101
+ One cap between ié - Dol-106
VddPLL GP24/ SM_D0/ CF_D0 / RAM_D! 100
TouF each PWR and o S%2 o =
GND pair. - VssHP
VDD_BAT 5] Vssat GP55/ SM_WPn WP#
VssPLL GP54 / SM_WEN / CF_WEn WE#
= GP56 / SM_READY / CF_WAITn FLASH_RDY
o GP51/CF_IOWRn ﬁ:éé GPIO_51
GP52 / CF_IORDn GPIO_52
s o NS e— STMP3550 1
LINEZOUT L HPL GP42/ CF_A10/ RAM_A10 GPIO_42
5 " - » X
o & 144-Pin BGA GP41/SM_ALE /CF_A9/ RAN Agi—130 ALE
MIC ) MIC GP40/SM_CLE / CF_A8/ RAM_Ag— €% CLE
GP39/SM_SEn / CF_A7 / RAM_A; 16 SE#
LINE_IN_R ;;ﬁ LINETR / HP_COMMON GP38/ SM_CEON / CF_A6 / RAM_AS—1 2. CEO#
LINECIN_L LINEAL / HP_SENSE GP37/SM_CE2n/ CF_A5 / RAM_AS[—| 12 CE2#
GP36 / SM_CE3n / CF_A4 / RAM_A4 126 CE3# B
LINE_IN2_R LINE2R "GP35/ CF A3/ RAM_A3 128 GPIO_35
z LINE_IN2_L LINE2L GP34/ CF_A2/ RAM_A2| 14 GPIO 34
GP33/CF_A1/RAM_A1 1 GPIO_33
LRADC1 ; LRADC1 / MIC_BIAS GP32/ CF_A0 / RAM_AO GPIO_32
LRADC2 LRADC2 / TEMP_SENSE / MIC_BIAS
4 GP45/SM_CE1n/ CF_CEon[—HE CET#
N GPs3/ SM REn/CF_OEn RE#
REF_RE!
o A REF_RES P43/ CF_REGn [ GPIO_43
REFp GPSD / CF_RESETn 136 GPIO_50
ADCL GP44 / CF_CE1n 46 GPIO_44
Al GP49/ CF BVD1 45 GPIO 49
RIO VddXTAL GP48/ CF_WPn |22 GPIO_48
620 ca5 36 GP47/ CF_READY 28 gPio 47
ornm GP46 / CF_CD -
1% 1uF 001uF. -2zoe —con
<\m\m\ (\
S3=3:3:3
= g gE2Eee 5 m
o XTAL N 83 s B8xux 3 Cisicermeccynd
The crystal should be located T soxe 885 580 wIAA2?, s IIIIIIEIELRESS
98z gzas PR AU AUNONE-3
dose o the STMPISXX. 3885 g2 £ 955558 E bbELbLLLLLLLLE
datasheetr);or recommended 24.000MH; 2222 EEE ZEEE E E EE §§E§§E§§E§
load capacitor values (typically . “ 5555 566 Fd6666 5 GO606EB6EB0E66
12-18pF). Use the lowest %3:; ‘C;SF 39 g9 29g INNYY
possible recommended valueu 17 197777
— — 12C_DATA
- = 12C_CLK
GND  onCE psi GND| SPL_SCK
ONCE_DSO SPI_MISO
———————————————————————— | ONCE_DSK SPI_MOSI
ONCE_DRN
RESET BUTTON | SPLSS A
- GPIO_18
reser Note: For players with a ! GPIO 19 SigmaTel, Inc.
non-removeable battery (i.e. | 3815 Cagital of Texas Hwy
GPIO_08 . 300
rechargeable), it may be ! cpiOT10 S G A T E L"|  austnx 78704
17 necessary to include switch | GPIO_09 tel: (512)381-3700
SWPUSHBUTTON ~ SW24 (Reset) to allow the user | GPIO_11 www.sigmatel.com
to enter Player Recovery Mode. o e
For players with a removeable | GPIO_02 STMP35XX Reference Schematics
battery (i.e. alkaline), this switch | iilgfﬁi Pa
sﬁ) is not necessary. | GPIO_05 STMP35XX 144-Pin BGA - 2 Channel Buck Mode
Pl = — - =
| GPIO_06 ISize This design is the property of SigmaTel, Inc. Itis offered Rev
GPIO_07 - n s t alel, "
———————————————————————— on an "as is" basis, and carries no implied warranty.
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Li-lon_BAT

VDDIQ_P VDDIQ P VDDIQ P VDDIO P VDDIO_P VDDIQ_P

Il
1uF
GND

|
| |
| |
| |
| |
| |
| |
| R20 R21 R22 R23 R24 R25 |
| 47K 47K 47K 47K 10K 10K |
| 10% 10% 10% 10% 10% 10% |
| |
! MMC_SS MMC !
: MMC_DETECT 11{ cARD_DETECT# I
|
| MMC_WP 10 { \wRITE_PROTECT |
| |
| MMC_DATA_OUT Z{ pATA_OUT |
| MMC_DATA_IN 2 DATAIN |
| MMC_CLK 5 sk |
CE3#
‘ e oare ‘
| |
| —2-{ pAT2 ‘
| 4 |
i ) vdd
! L15 and L16 are optional ferrites that may 6 1 GND !
| be required for ESD immunity. If they are 1% GND |
not required, populate a 0-ohm resistor. SOCKET_GND
: q pop! —13 ] SOCKET_ESD_GND !
| == !
= ~— |
| GND AVXF 105638 000 353 833 |
| MMC/SD Socket |
L - - - e e e e e e = 4
ua
1 viN vour -2
2 GND . .
| cae Optional Dual-Die NAND Flash
EN 5P c48 =— 22uF Some new NANDs have dual chip enables, because there are two die in one package.
SOT23-5 1uF 6.3V Ro1
= RT9193 ca5 EIA-B
GNI 22nF | us
VDDIO
e o 10% »x—Idne NG 48—
i A = R60 aNe NG |48
GND GND GND 0 M NG NG 445%<
9 *—31NC 1107 107
ca1 10% 6 106
OAUF & riz 1/06
FLASH_RDY ) R/B1 1/105 105
RE# RE 1104 104
L =i hh B
9 CE1# CE2 NC
GND VDDIO_P DETE NS e e VDDIO_P
vee vee J—%
a2 vss vss
- 141 Ne NC 35—
1514 ne NC 34—
- CLE CLE NC 33— L
= ALE ALE 1/03 03 =
GND g WE 1/02 102 GND
wpi K——12wp 1101 101
201 e 1/00 100
2114 ne NC [F28—x
22 NG NC [FL—x
*—2314 NG NC [F28—x
*—241 Ne NC [F25—x
AND FLASH
r-—-———-—=—-—-=-=7=- =7 r-—-———-—=—-—-=-=7=- =7 r-—-———-—=—-—-=-=7=- =7 r-—-———-—=—-—-=-=7=- =7
|
. WP# Pulldown FLASH_RDY CEO# Pullup CE1# Pullup

Pullup VDDIO_P

| | | |
! ! ! |
| : | : | : |
| | | |
| | | VDDIO_P I VDDIO_P
| | | | _| |
‘ wet <& Loy Loy ) ‘
| | | |
| RO | RS || R30 P RS |
| K 0K 47K D 7K
| 0% 0% 10% D 0%
| | | |
— | | | |
! - | | FLASH_RDY ) | CEO# ) 1 CEM# ) |
| GND Lo Lo L |
o o o o

Integration
On Page STMP35XX
Labels Labels

MMC_CLK Y»—————< SPI_SCK
MMC_DATA_IN  )>————< SPI_MOSI
MMC_DATA_OUT Y>————< SPI_MISO

MMC_SS Y>——<KSPI_SS
MMC_DETECT ))———<K GPIO_32
MMC_WP Y>———— GPIO_52
MMC_Cs Y)—— < CE3#
12C_CLK ))———<K12C_CLK
12C_DATA Yp————<K 12C_DATA

107 107
106 106
105 105
104 104
103 103
102 102
101 101
100 100

FLASH_RDY Y))>———<K FLASH_RDY
RE# >—————< RE#
CEO# yy———— <K CEO#
CLE Y)—KCLE
WE# >—— < WE#
Wpg S>——<K WPH

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
CEO# and be consecutive.

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

SigmaTel, Inc.
3815 Capital of Texas Hwy.
guite 300 w
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OLED
GNDA{H 1 NC .
Vi ) Integration
V16
GND“\ = 3| seco On Page STMP35XX
I 4 Labels Labels
BVR
vDDIo @(\' LCD_Cs# Y—————<K GPIO_08
10% 51 vss
LCD_DS Y)>———<K GPIO_10
8-{ vop
LCD_RS ))——<K GPIO_11
1 s
LCD_D0 Yy———K GPIO_00
81 pis
9 LcD_D1 )p———<K GPIO_01
CMPU
LcD_D2 Y)—— K GPIO_02
10-{ ceL
LCD_D3 )———<K GPIO_03
1{ ws
o7 o LCD_D4 Y)——— <K GPIO_04
ca4
o= 06 o6 LCD_D5 ))————K GPIO_05
} 05 LCD_D6 y——— <K GPIO_06
L 2 14 1.
oD 04 o LcD_b7 p)——— K GPIO_07
D3 LCD_RESET »)>————<K GPIO_44
b3 = 16
D3
02 o BL_ON )>—— <K GPIO_09
D1 GPIO_19 Y)———<K GPIO_19
b1 8,
Do GPIO_18 )>———<K GPIO_18
—2—191p
_MRD- 20|
MRD ERD)
o MWR- 21 ey
LeM A0 22 |
LCM A0 Rs
LM RST 23 | pes
LCMCE- 24 |
LCMCE: csi
R33 R32 25
a7k < 47K DOF
10% ¢ 10% 26 | o
= = —2 FR
GND N 28 | s
b 29|
SEGG
18 301 v16 VDDIO_P
GND .
GND Lo
D3 39uH
. ° 1 K 2 Y Y'Y
u2 1W/CR32
+| cro ca7 RB491D
10uF
0.1uF Sw. VN
R16 SigmaTel, Inc.
L L " GNDA{”—L GND 3815 Cagit#l %fo'Bexas Hwy.
= = - uite
GND GND 10% . 1L RED =1 A TEL Austin, TX 78704
FB  SHDN tel: (512)381-3700
www.sigmatel.com
RT9271 R13 [Title
5713 ?gt} STMP35XX Reference Schematics
b
10% Page
Display & Backlight
. = ize This design is the property of SigmaTel, Inc. It is offered Rev
GED GND B on an “as is" basis, and carries no implied warranty. H
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swa7
e
o © (SCAN_C4
Buttons SW PUSHBUTTON
Sw24 Sw21
D el s
GPIO_47 ) O O O O
SW PUSHBUTTON SW PUSHBUTTON
VOLUME+ VOLUME-
GPIO_50 )
SW26 sw23
el e el s
o © o O
SW PUSHBUTTON SW PUSHBUTTON
FORWARD ERASE
SCAN_43 )
SwW25 SW19
el s el s
o © o O
SW PUSHBUTTON SW PUSHBUTTON
RECORD EQ
GPIO_49 )

GND

R34
10K
10%

R36
10K
10%

GND

Integration

On Page STMP35XX
Labels Labels

SCAN_C4 )>————>>GPIO_42
SCAN_C3 D)>————>>GPIO_46
SCAN_C2 D>—————>>GPIO_47
SCAN_C1 )>—————>>GPIO_48
SCAN_R3 )>————>>GPIO_50
SCAN_R2 )>————>>GPIO_43
SCAN_R1 D>—————>>GPIO_49
HOLD_SW Y>—————>>GPIO_35

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.

SigmaTel, Inc.
3815 Cagit#l %fo'Bexas Hwy.
- uite
S 16 AT EL Austin, TX 78704
tel: (512)381-3700
www.sigmatel.com
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| 1

FM Tuner

NOTE: FM Tuner not available for the STMP3501.

'r|
=
[2]
z
=

——100nF

L7
CoilCraft#: 0603CS-R18X_BG C53
180nH @ 100MHz 100pF  Use HP_GND_A as an antenna
YT\
1T
C54 C55
47pF 22pF R37
100K
10%
FM_GND =
FM_GND
R38
22 10% VDDIO_P
C57
C56 +1 22uF

<HP_GND_A

Integration
On Page STMP35XX
Labels Labels
FM_CLOCK Y))———— <K GPIO_33
FM_DATA )>————<< GPIO_19

BUS_EN »>—— < SE#
FM_WE Y)——— <K GPIO_51

| OPTION 2: FM TUNER ONLY
: FM_R Y)>——————<LINE_IN2_R
| FM_L >————<CLINE_IN2_L
|

VDDIO_P . = gl o = g
L8 NI | 2
R40 CoilCraft#: 0603CS-33NX_BG ol R
22 33nH @ 250MHz D1 Ra41 R42
10% Philips BB202 100K 10K = N 9 9 o o
chg F Varactor FM_GND 77999
: 1T 2 8 &2 %8 ¢
33nF c60 g 3 QP xzQ
33nF NG 8 F 3
ce1 c62 & D2 =
22nF: 22nF: L9 Philips BB202 cPOP 2 | 29 DIF L2
CoilCraft#: 0603CS-33NX_BG Varactor cPop DIFL2
33nH @ 250MHz T VCOoT1 3 {ycor DIFL1 128 DIF L1
4 : veoT2 41 vcot2 TeiFe 21— TCIFC
FM_GND VCO VCC 5 | 26V REF
vcovee VREF
VDDIO_P FHILIES TEAS767HN MPX
P EM_oND NH—L DGND u MPXO |22
pvce 7 24 TMUTE
R43 pvce TMUTE
22 8 23 RA C66 ce7 c68
10% DATA RAVO 470F 470F 470F
V%’—D 1o_p 2 cLock LAvO [-22—— LA
10(?:? 10 ne - NC
R4 R45 R46 =0 g8 ooy oy
47K 47K 47K $32::=E8E88z2¢
10% 10% 10% = D@0 P X x e e =
FM_GND ] g d dddd KFM_R
FM_DATA )
FM_CLOCK ), i
FM_GND c71
FM_WE 3 DDIO_P, 1L <
BUS_EN)) 101)|EF -
PHLF
PDLF
- XT2 Pl SigmaTel, Inc.
3815 Cagit#l %fo'Bexas Hwy.
- uite
o o o S 1 G A TENL Austin, TX 78704
nF 10% = Jumper = tel: (512)381-3700
| cm cra | crs | FM_GND GND www.sigmatel.com
——22pF 22n0F == 22nF == [Title
STMP35XX Reference Schematics
X2 :l Page
gzr;;‘;alKHz FM Tuner - Philips TEA5767HN
e ize This design is the property of SigmaTel, Inc. It is offered Rev
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