. Block Diagram Rev. B
STMP35XX Reference Schematics '
Revision History MAIN MEMORY Page 9 or 10 DISPLAY Page 11
REV. A - 3/3/03 Liquid
Original Release NAND FLASH Crystal || Voltage
Display Generation
REV. B - 8/20/03 (LCD) Capacitors
Added Switched USB Jack 3500 page SD/MMC  Connector —
ackli
Added 35XX 1-Channel Buck page LED 9
Edited boot mode tables.
Updated the Buck mode Play/Pswitch circuit to prevent excessive
current being injected into the Pswitch pin. BUTTONS  Page 12 OPTIONAL Page 15
Added Optional Line-In circuit to Optional Circuits Page. CIRCUITS
Removed TEA5757 FM Tuner. I FMTUNER Page 13 or 14 STMP35XX i Button Matrix I Misc. Circuits I
Removed 35XX 144QFP information. 4@
Added Panasonic BTF-03 FM Tuner page.
Removed C115 and C116, optional ESD caps on USB D+ and D-.

) ) STMP35XX Page5, 6,7, 0or 8 USB & MICROPHONE Page 2
Removed R139, NOPOP resistor shorting VDDIO to VDDIO_P.

. K Boot Mode /[ Universal Serial Bus
Changed LED drive to match 3410 Rev. G schematics (and Select 7 I Connector Host Computer

keep the same polarity as 3410 SDK LEDs).
Changed the value of resistors to PSwitch from 47K to 20K. DCDC .
. . Battery Converter Microphone
Added pull-up resistors on MMC socket pins 8 and 9.
Components
Added optional 16-bit NAND support.

Updated Boot Mode tables.
AUDIO Page3or4
Removed SmartMedia circuit. J\ 9

. Headphone
Changed default TEA5767 FM Tuner connections as follows: 24.000MHz crystal Connector Headphones

FM_DATA changed from GPIO_19 to 12C_DATA
FM_CLOCK changed from GPIO_18 to I2C_CLK
SWP1 changed from 12C_CLK to GPIO_33

Added SW24 (Reset Button) option to STMP35XX pages.
Removed 1K pull-up to VDDIO on the Hold Switch.

To use these schematics to create a design:

1) Select USB and Microphone options on "USB & MICROPHONE" page

2) Select one of the audio pages: 100QFP STMP35XX Audio Options
144BGA STMP35XX Audio Options

3) Select one of the STMP35XX pages: ~STMP35XX 100-TQFP Boost Mode
STMP35XX 100-TQFP Single Channel Buck Mode
STMP35XX 144-BGA Dual Channel Buck Mode
STMP35XX USB Shared Jack Boost Mode

4) Select one of the "Memory" pages: NAND flash only

MMC + NAND flash = SigmaTel, Inc.
3815 Capital of T Hwy.
; 5) Select opti the "Display" ired . e 300° 25
NOTE These SChemat|CS are ) Select options on the "Display" page as required. S 1 G ATEL I/;Fs(gri,zgéﬂg;%g
. . . : " 0 : wWw.sigmateI.com
prellmlnary and are SUbJ ect to 6) Select options on the "Buttons" page as required. e
. ired. select £ the "EM Tuner" STMP35XX Reference Schematics
Change ) If required, select one of the uner" pages. Fags

Revision History

8) If required, select any of the circuits on the "Optional Circuits" page.

ize This design is the property of SigmaTel, Inc. Itis offered Rev
B on an “as is" basis, and carries no implied warranty. B
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USB 2.0 Connector Microphone Bias Options
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. OPTION 1: Microphone using LRADC1 MIC_BIAS

Use 20 mil minimum spacing between D+ and D- and other signal lines. o 3
Note: If the LRADC1 line is unavailable, LRADC2 may be used for the

In order to maximize ESD immunity, the industrial design plastics should expose the Microphone Bias. If both LRADC1 and LRADC2 are unavailable, use
USB Connector as little as possible. OPTION 2.
L13 and L14 are placeholders for optional ferrites that can be populated for ESD LRADC1
immunity if necessary. If they are not required, populate a 0 ohm resistor. X ca7
1L
] ) ] : Mic
CN1 Pins 6-9 are pins connecting to the USB connector outer shield o MF <
L22 ‘WM-62A Microphone '
KusB_sv
CN1
USB AMP MINI 600 Ohms @ 100MHz AGND
e DCR < 350mOhms
1 R18 R160
2 KusB_D- . . .
o omm Lfihz,\] OPTION 2: Microphone using VDDIO bias
132
o —Lnoror T MON MODE CHOKE Use this circuit if it is not vopIo_P
600 Ohms @ 100MHz GND NOPOP possible to use the LRADC
DCR < 350mOhms R19 microphone bias circuit. R25
2.2K
113 Kuse_p+ 10%
c36 600 Ohms @ 100MHZ 0 Ohm 00hm R26
0.1uF DCR < 350mOhms 133
NOPOP
= = = 22K 10% Jc37
GND GND  GND |. —Kwmic
| 1
c38 0.1uF
WM-62A Microphone | 10uF

Tantalum

AGND

SigmaTel, Inc.
3815 Caé:it_?l %fo gexas Hwy.
- uite
S 1 G ATEL Austin, TX 78704

tel: (512)381-3700
www.sigmatel.com
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STMP35XX Reference Schematics
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USB & MICROPHONE
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B on an “as is" basis, and carries no implied warranty. B

Date: Monday, September 08, 2003 ﬂweel 2 of 15
5 | 4 | 3 | 2 1




5 [ 4 [ 3 [ 2 [ 1

100QFP STMP35XX AUDIO OPTIONS

For a design using a 100QFP with an FM Tuner or Line-In Jack:

AC-Coupled Headphone Jack OPTION 1: LINE-IN CIRCUIT ONLY OPTION 3: FM TUNER ONLY
L4 c32 L19
600 Ohms @ 100MHz 220uF 500 Ohms @ 100MHz €126 FM_R 3>——————LINE_IN_R
& —ot LYY YA v KLINE_OUT_R B —o0t LYYV J|>—<<LINE IN_R FM_L )>———<KLINE_IN_L
DCR < 350mOhms’ ] |+ Tantalum - DCR < 350mOhms ]1 - - - -
u
L5 c33 L20 c127
headphone 600 Ohms @ 100MHz 220uF line-in jack <LINE IN L
N|av 600 Ohms @ 100MH: < AN
DCR < 350mOhms 7 [+ Tantalum I KLINE_OUT_L DCR < 350mohms  1uF
C34 ——C35 L21
KHP_GND_A R20 R21 0.01uF 0.01uF 600 Ohms @ 100MHz
100 100 DCR < 350mOhms
10% 10%
L6 R22 R23
600 Ohms @ 100MHz 16 16 AGND
DCR < 350mOhms 10% 10%
OPTION 2: LINE-IN JACK + FM TUNER For the 100 Pin QFP package, only
AGND AGND AGND L19 one set of LINE IN inputs are
. . . X 600 Ohms @ 100MHz ClJZG available. If a LINE-IN Jack and an
NOTE: HP_GND_A is the antenna for designs with an FM Tuner s YN ]|._<<UNEJN7R FM Tuner are both included in the
DCR < 350mOhms . .
v :83 1uF >2FM R design, they will need to share the
7 |

FM_L LINE-IN input. This circuit uses a

L20 c127 switched audio jack to switch
I(i:nlél—\i‘i;iZSN 0 Oy & TooNHz |>—<<UNEJN7L between LINE-IN and FM Tuner.
DCR < 350mOhms 1uF When nothing is plugged into the
'égé Ohms @ 100MHz jack, the FM Tuner is connect to the
DCR < 350mOhms LINE-IN inputs. When a plug is
inserted, the FM Tuner will be
AGND disconnect.
For a design using a 100QFP with no FM Tuner or Line-In Jack:
Direct Drive Headphone Jack
L4
600 Ohms @ 100MHz
a1 1 Y
v DCR < 350mOhms KuNE_ouT R
L5
600 Ohms @ 100MHz
headphone < LINE_OUT_L
DCR < 350mOhms o
c34 —L—cs3s
0.01uF 0.01uF
Rz fas SigmaTel, Inc.
L6 10% 10% 3815 Caé:lij'(%lE %fo gexas Hwy.
600 Ohms @ 100MHz S 1 G A T E L"| Austin TX 78704
Y KLINE_IN_R tel: (512)381-3700
DCR < 350mOhms A www.sigmatel.com
This connection should be as close to [fite .
the Headphone Jack as possible. QLINE_IN_L STMP35XX Reference Schematics
Page
100QFP AUDIO OPTIONS
ize This design is the property of SigmaTel, Inc. Itis offered Rev
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144BGA STMP35XX AUDIO OPTIONS

For a design using a 144BGA with FM TUNER and Line-In Jack :

AC-Coupled Headphone Jack Direct Drive Headphone Jack
L4 C32 L4
" 600 Ohms @ 100MHz AL‘ZﬂZ/ﬂuF “ 600 Ohms @ 100MHz
1 YA 1 ~Y A
% o DCR < 350mOhms 7 [+ Tantaium KLINE_OUT_R % o DCR < 350mOhms KLINE_OUT_R
L5
headphone 600 Ohms @ 100MHz 220uF headphone <LINE OUT L
DCR < 350mOhms %Fi\a/malum KLNe_ouT_L DCR < 350mOhms -
a c34 f—t]
KHP_GND_A R20 R21 GotuE \_(0:351% O.o1E oo1F
100 100
10% 10% R22 R23
L6 R22 R23 16 16
600 Ohms @ 100MHz 16 16 L6 10% 10%
DCR < 350mOhms 10% 10% 600 Ohms @ 100MHz
HP_GND_A ) LYY KLINE_IN_R
OR DCR < 350mOhms
AGND AGND AGND This connection should be as close to <
the Headphone Jack as possible. LINE_IN_L
NOTE: HP_GND_A is the antenna for designs with an FM Tuner NOTE: HP_GND_A is the antenna for designs with an FM Tuner
LINE-IN CIRCUIT FM TUNER LINE-IN JACK + FM TUNER & LINEAIN Jack and an M Tuner

L19 L19 are both included in the design,

line-in jack

600 Ohms @ 100MHz ~ $126 FM_R ————KLINE_IN2_R 600 Ohms @ 100MHz €126 .

3 —ot A JI,_«LINE N R R KumE_inz_ A JI,_«L,NE N2 R they will need to share the LINE-IN
DCR < 350mOhms 11uF - FM_L > <LINE_IN2_L 5 V’:g§—| DCR < 350mOhms LF - input. This circuit uses a switched

FM_R . N

N L20 c127 4 gwl audio jack to switch between

ine-in jacl -
600 Ohms @ 100MHz KLINEIN L 120 c127 LINE-IN and FM Tuner. When
DCR < 350mOhms 1uF CUI SJ-3525N CLINE_IN2_L nothing is plugged into the jack,

600 Ohms @ 100MHz

L21
600 Ohms @ 100MHz
DCR < 350mOhms

DCR < 350mOhms
L21
600 Ohms @ 100MHz
DCR < 350mOhms

the FM Tuner is connect to the
LINE-IN inputs. When a plug is
inserted, the FM Tuner will be

disconnect.
AGND
AGND
For a design using a 144BGA with FM Tuner or Line-In Jack:
Direct Drive Headphone Jack OPTION 1: LINE-IN CIRCUIT ONLY
L19
L4 c126
" 600 Ohms @ 100MHz 28 1 AR 8 1o { LINE_IN2_R
N T _IN2_|
L20 c127
line-in jack
hesdpions 600 Ohms @ 100MHz e our oy A CUNE 2L
DCR < 350mOhms - - DCR < 350mOhms 1uF
C34 ——C35 L21 R
0.01uF 0.01uF 600 Ohms @ 100MHz SigmaTel, Inc.
DCR < 350mOhms 3815 Cagllj'li?é %fogexas Hwy.
R22 R23 S 16 A T E L“| Austin, TX 78704
I 6 ASND tel: (512)381-3700
L6 10% 10% www.sigmatel.com
600 Ohms @ 100MHz [Title
HP_GND_A ) LYY KLINE_IN_R STMP35XX Reference Schematics
DCR < 350mOhms = OPTION 2: FM TUNER ONLY Fage
This connection should be as close to FM_R D>————<LINE_IN2_R 144BGA AUDIO OPTIONS
the Headphone Jack as possible. KUNE N L EM_L > < LINE_IN2_L ize This design is the property of SigmaTel, Inc. Itis offered [Rev
NOTE: HP_GND_A is the antenna for designs with an FM Tuner - . B on an "as is" basis, and carries no implied warranty. B
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STMP35XX 100-Pin TQFP - BOOST MODE VDDIO_P Power Switch

o . . . This circuitry creates a VDDIO_P for peripheral devices. When the
This circuit shows the STMP35XX in a NiMH or 1.5V Alkaline player is powered-down, VDDIO_P will drop to GND. This allows
boost-mode configuration. For the NiMH case, the battery may be peripheral devices to receive a power-on reset, since VDDIO drops
charged using USB_5V as a source. The charge current will be

to the battery voltage when the player is powered down.
delivered through the DCDC_BATT pin. Care must be taken in the The PFET used in this circuit should have an
design to ensure that the user may not charge an alkaline battery. S Rds,on less than 2 ohms when Vgs = -2.8V. Si2305DS
A good choice is an Si2305 transistor or
equivalent.
vDDIo vDDIO_P
SOT-23
R140 TOP VIEW
100K 10% Q15
Si2305
. R141 MMBT3904
~S e 100K
VDDD R142 0%
1 vDDD Q16
One cap for each pin (39, 11, 86) 0 M MMBT3904
= = SOT-23
L8 =R T8 ror v
Power/Play ox BT1 . . -
Switch 10% pos -
KPLAY_SW D14 1 1
) wte [A<Cirac2 A c1a o5 e 6o
vpDIo 10% Schottky
NOPOP
- ne cap for each pin
CpswiTcH NEG - bone cap for each pin (29, 96) VDDIO
SW PUSHBUTTON
sw24 NiMHT Alkaline Battery GND
"Power/Play/Pause SW PUSHBUTTON
! h " VDD_BAT c13
Button' Reset Button S0
= PSWITCH S
GND GND
. . u1 g 5 g g 5 El &
Note: For players with a nol battery (i.e. it V_DlPSV
may be necessary to include switch SW24 (Reset) to allow the user to USB_5V ) 81 vadsv § E 2 8 23 828 328 88 38
enter Player Recovery Mode. For players with a removeable battery LCIIZUBF ALtliuléO UsB_D+ ;gﬁ ussop = 8 B o < H £33 222 g3 28
(i.e. alkaline), this switch is not necessary. USB_D- use oM & 9 2 g g Q
g a Q
8 faz
NoTE: Vaganavbger [ s 23 : e L
GND caps should have their C16 U GP29/ SM_D5 / CF_D5 [Fa——————Ki05
IMPORTANT DESIGN NOTES ground retum paihs to * e e
VssAL, pin 72. l Tl
The D14 diode may be required for battery P B T — 41
VDDA AGND - - 3
charge applications. T GP24/SM_DO / CF_DO 100
B4 vadrp
tﬁ WP
The L2 inductor is a critical component - for best battery One cap between m:h Sﬁii ; §HE: ngg«
" " ci8 C19 Cc20
life, L2 should be a quality, low-ESR inductor. The each PWR and 1uF 1uF WF esrp GPS6 / SM_READY / CF_WAITn FLASH_RDY
0 0 o ss)
Panasonic ELL6H inductor or equivalent is GND pair. Fﬁzgi Vet STMP35XX P51/ CF_IOWRN
recommended for this component. E VssPLL GP52 / CF_IORDN
The industrial design plastics should mechanically AGND | iNg_ouT R ;gjfi HPR 100-Pin TQFP GP42 | CF_A10 [F22———CGPIO_42
E A3
prevent a battery accidentally inserted backwards from LINE_OUT_L HPL GP41/SM_ALE | CF_A9 on ALE
making contact with the battery terminals. e > 55 | e R A BT S
o BT "
GP38 / SM_CEON / CF_AG E0#
Route VDD_BAT as a 30mil trace from the positive LINE_IN_R ;;:55% LINEIR / HP_COMMON P37/ SM-CE2n 1 CF A8 [ Ceae
battery terminal to the L2 inductor, and from the L2 LINEZIN_L LINELL / HP_SENSE GP36 / sM,gg;g ; E?ﬁé Jﬁ;s SE% -
inductor to the STMP35XX DCDC_BATT pin. LRADC1 g LRADCL/ MIC_BIAS GP34/ CF_A2 [F4—————GPI0 34
[
LRADC2 LRADC2 / TEMP_SENSE / MIC_BIAS GP33/CF_A1 GPIO_33
. i AL 12 =
VDD_BAT }—55; GPIO_32
Route GND back to the battery negative terminal as either - BATT § GP3z/CEAD -
i l2a "
a 30mil trace or as part of a wide digital ground plane 0 S GP45/SM_CEln/CF_CEOn CE1#
2 rer_res 2! GP53/SM_REn/CF_OEn e ———
&2 REFP @ 43 | CF_REGn [F44————————<LGPIO_43
ADCL NHO P, = o GP50 / CF-RESETn fR— GPIO_S0
DCR %%%féﬁi s 8B%38 GPas/CF CEln J;E gglg,zg
Re2 VIR ov e 88583838 gg? wam20m L e 22 Pl
STMP35XX BOOT MODE SELECT 620 e c22 8228 299920299 225 855588 EADY (A —————LGPI0 47
3.3V NAND w/ Play 1% 1uF 001UF 0,00, L88L FEG Q00nIS GRAT CF READY [Ty -
GPIO - Wy === . e o@s Esmaao~  GPA6/CF_CDn GPIO_46
Recovery is the Default XTALL 2222 EPRIRAAREREE foa macbaa
BOOT MODE | 00| 01]02] 03] 0g|  Boot Mode. XTALo 5555 G555555566606 60606 FE5556
g
3.3V NAND w/Play Recovery |1 [1 [0]1]0 AGND EEEE EEEEEEECEECE I EEEE
Populate either a pull-up
3.3V NAND wiPSwich Recovery [1[1 [0 |1 1| ora pull-down on these XTAL mustbe 12 oATA
1.8V NAND w/Play Recovery 1[1[0|0|0| GPIOstoselectthe closeto the =] SIS
o STMP35XX 24.000MHz GND) X
1.8V NAND w/PSwitch Recovery |1 |1 |0 |0 |1 | desired BootMode o o oS
SPI Master 1(0f1({0]1 All resistors are 47K 22pF 22pF SPI_SS GROUNDING & POWER
SPI Slave 1lol2l1]1 RES0603. However, it GPIO_18
may be to use GPIO_19 VDDA 13 VDDD
T~ T
12C Master 1fof1f11o0 astronger pull-down, Ao GPIO_08
12C Slave 1/ofo]1|1]| suchasalok oo 600 Ohms @ 100MHz
usB 1]0o|1]o| dependingonthelLCD ONCE_DSI GPIO11 DCR < 350mOhms
ONCE_DSO GPIO_00
used. ONCE_DSK GPIO01 2
ONCE_DRN * GPI0_02
vopio 1 - GPIO_03
VDDIO R13 GPIO_04
GPI0_05
GPIO_06 -
RG R7 R8 R9 R10 47K - AGND GND
47K 47K 47K 47K 47K 10% GPIO_07
10% 10% 10% 10% 10% Tie all grounds together
GPIO_00)) NopoP NopoP under the IC
GPIO_01))——t
GPIO_02 -
-02) SigmaTel, Inc.
GPIO_03)) 3815 Cagtal of Texas Hwy.
- uite 300
GPI0_08) S1 s ATEL Austin, TX 78704
tel: (512)381-3700
www.sigmatel.com
STMP35XX Reference Schematics
STMP35XX 100-Pin TQFP - Boost Mode
fize This design is the property of SigmaTel, Inc. Itis offered |Rev
¢ on an "as is" basis, and carries no implied warranty. B
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STMP35XX 100-Pin TQFP - 1 CHANNEL BUCK MODE

This circuit shows STMP35XX in a Li-lon single buck-mode configuration.
This schematic assumes a Li-lon battery voltage of 3.0V to 4.2V. The Li-lon

0 Ohm resistor

battery will be recharged using USB_5V as a source, with the constant B“ .
current charge current being delivered through the BATT pin. +| Pos I I I
cg c10
nTe K LRADC2 o 0.01uF 0.1uF
3.0V Regulator
~ | nes 150mA
Regulator Enable VDD_BAT
Circuit Li-ion Battery
MMBT3904
One cap between each
PWR and GND pair.
soT-23
TOP VIEW =
GND L2 cs c6
4.7uH — OluF 0.1uF
Voo 1w
R39 T
Power/Play 10K c2 c3 ca 2l e
Switch 10% o1 1uF TuF “T68uF
~ KPLAY_Sw One cap between each
PWR and GND pair.
20K L
VDD_BAT SW2 To% =
E— KPSWITCH GND
SW PUSHBUTTON l VDD_BAT =
caz 4
"Power/Play/Pause wF }3 SW PUSHBUTTON PSWITCH
Button" "Reset Button" GND
VDD5V uL ki J q 3 g il q B
= o 1 61 r £ o o T o FECEEET o oo
oo USB_5V ) Vddsv 5 E‘ g § 5‘ 3 %%% %a% 8s 8%
LClZB iclso USB_D+ usBoP = 8 7 ! g = === === s3 22
Note: For players with a battery (i.e. 1R R USB_D ussom 2 8 g 8 g d
it may be necessary to include switch SW24 (Reset) to allow the e g 8 e §
user to enter Player Recovery Mode. For players with a removeable NOTE: Vag and Vbg filter ] Vo2 Bl
battery (i.e. alkaline), this switch is not necessary. GND caps should have their c16 17 GP29 / SM_D5 / CF_D5.
ground return paths to 1uF 0.1uF P26/ SM_Da/cr D4
§ GP27/SM D3/ CF D3
VssAL, pin 72. GP26/ SM_D2 / CF_D2
VDDA AGND GP25/SM_D1/CF_D1
IMPORTANT DESIGN NOTES T 64 GP24/SM_D0/ CF_DO
VddHP
The L2 inductor is a critical component - for best battery One cap between c18 c19 20 h% 333% gESS ; gM WZ:
life, L2 should be a quality, low-ESR inductor. The each PWR and 1uF 1uF uF GP56 / SM_READY / CF_WAITn
Panasonic ELLGH inductor or equivalent is GND par. F% veshe STMP35XX P51/ CF_IOWRN
recommended for this component. VssPLL GP52/ CF_IORDN
The industrial design plastics should mechanically AGND | \ne ouT R ;3:2% HPR 100-Pin TQFP GP42/ CF_A10
prevent a battery accidentally inserted backwards from LINE_OUT_L HPL GP41/SM_ALE / CF_A9
making contact with the battery terminals. ey ic Chag ) SnSen et
GP38/ SM_CEOn / CF_AG
Route VDD_BAT as a 30mil trace from the positive LINE_IN_R ;gj LINEIR / HP_COMMON GP37/ SM_CE2n / CE_AS
battery terminal to the STMP35XX input. LINEZIN L LINELL / HP_SENSE GP36/ SM_CE3n | CF_A4
GP35/ CF_A3
LRADC1 LRADCL / MIC_BIAS GP34/ CF_A2
Route GND back to the battery negative terminal as LRADG2 ggﬁ LRADC2 | TENP. SENSE / MIC_BIAS GP33/ CFAL
either a 30mil trace or as part of a wide digital ground VDD_BAT ———58 gATT - GP32/ CF_AO
plane o £ GP4S/SM_CEln/CF_CEON
2 rer_res <!  GPS3/SM_REn/CF OEn
| ReFp @ 43/ CF_REGn
ADCL = GP50/ CF-RESETn
ADCR xX93%8 s 3856‘5 GP44/CF_CEln
VddXTAL 0033w S50 03 GP49/CF_BVDL
STMP35XX BOOT MODE SELECT R32 _ove EER g8 W2ZA09,  CPasCrBVDL
3.3V NAND w/ Play il S B I - SO B oo 8385 Q2829 225 855588 opar cr rEAD
GPIO Recovery is the Default T T T o 222 Sen E3mNSs  GPAS/TF.CON
BOOT MODE |00|01|02(03[08| Boot Mode. oy 2222 858 338 B3aEEE
3.3V NAND w/Play Recover 1]1]0]1]0 g
3.3V NAND w/PS ythR . T2 o1z Dopuaeeinerapulup e i T T 1T
. w/PSwitch Recoven
Y. or a pull-down on these XTAL must be
1.8V NAND w/Play Recovery 1|1]/0]0]0O GPIQS to select the close to the =
1.8V NAND w/PSwitch Recovery |1 |1 |0 |0 |1 | desired BootMode STMP35XX 24.600MHz onn
SPI Master 1[0[1[0 |1 ]| Alresistorsare47K gzst 52271:
'SPl Slave T lol1lz]1| RES0603. However, it i i
may be to use
12C Master 110J1]2]0] astronger pull-down,
12C Slave 1(0f0of1]1 such as a 10K, AGND
USB 1lololz]o depending on the LCD N DS
used INeE-DS
X ONCE_DSO
ONCE_DSK
vepio 1 ONCE_DRN
VDDIO  R13
R6 R7 R8 R9 R10
47K 47K 47K 47K 47K 47K 10%
10% 10% 10% 10% 10%
GPI0_00 NOPOP NOPOP
GPIO_01))——t
GPIO_02))
GPIO_03))
GPIO_08))

12C_DATA

SPIMOS!

SPI_SS
GPIO_18

GPIO_19

VDDD

GROUNDING & POWER
VDDA L3 VDDD
T~ T
600 Ohms @ 100MHz

DCR < 350mOhms
P2

AGND GND

Tie all grounds together
under the IC

SigmaTel, Inc.
3815 Capital of Texas Hwy.
gu\le 300 W
Austin, TX 78704
tel: (512)381-3700
www.sigmatel.com
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STMP35XX 100-Pin TQFP - 1 Channel Buck Mode
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This design is the property of SigmaTel, Inc. Itis offered Rev
on an "as is" basis, and carries no implied warranty. B
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STMP35XX 144-Pin BGA 2 Channel BUCK MODE 1T
This circuit shows STMP35XX in a Li-lon buck-mode configuration. Gorur Sl bird
B |

\|
I+

c8
This schematic assumes a Li-lon battery voltage of 3.0V to 4.2V. The O8uF
Li-lon battery will be recharged using USB_5V as a source, with the

charge current being delivered through the BATT pin.

VDDD
BT1 VDD_BAT One cap for each Vdd/Vss pin pair 0 Ohm resistor

1. L. 1o

1

T
0.1 uF uF
nTe F—<KLRADC2 c15
68uF 1uF 1
L1
=

T Pos

4.7uH =
ll 1w GND

Li-lon Battery GND One cap for each Vdd/Vss pin pair V_T,DIO

<
S
'S
El

e c12 c13 c119 c120
—0.1uF TuF F uF
47uH 1W
C2 c3 C4 VDD_BAT GND
T.nlup TO uF Tlu? =
PSWITCH )
g
- 4 3 g 4 249 3 % Q i i bl
GND UL T = o o = gg% = < s = P gy
5 § g2 8 § 838 § 3 8 g 888 298 959895 50685
Power/Play T E 5 8 2 9 B8E N > 0z S 883 8%% 3E3E 38838 H
Switch 10% vaosv 8 ¢ ¢ 8 oau g ¢ g g SSE% g2gg
B e ] aaa o
~ KPLAY_SwW USB_5V ) -~ - Vddsv e g 8 ©° 888 8 8 g 2
11
uUse_p+ uUsB_DP GP79/CF_D15/RAM_D15 1015
VDD_BAT SW2 2 AuF uF USB D- ;;ji USB_DM GP78/CF D14 /RAM D14 L 1034
T o GP77/CF_D13/RAM_D13 101
T3 . KpswiTcH ﬁ& Vag GP76/ CF_D12 / RAM_D12 gi‘ 1012
. . o258 vbg GP75/ CF_D11/RAM_D11 1011
SW PUSHBUTTON swaa oo NIPTE hvag '?d Vbg Mtder caps cie o GP741 CF_D10/RAM D10 [ £2 1010
N should have their ground return ul - GP73/CF_D9/ RAW_D9 109
Power/Play/Pause S USHEITION, paths to VssAL, pin 105, GP72/ CF_D8 /RAM_D8 2~ 108
Button" Reset Button g . GP31/SM_D7 /CF D7 /RAV D7 [E10 107
GP30/ SM_D6 / CF_D6 / RAM_D6 EL] 106
GP29/ SM_D5 / CF_D5 / RAM_D5 105
AGND - - G10
GP28 / SM_D4 / CF_D4 / RAM_D4 104
V%DA o GP27SM D3/ CF_D3/RAM D3 (110 103
VddHP GP26/ SM_D2 / CF_D2/ RAM_D2 [ 102
. E& VddAL GP25/ SM_D1/ CF_D1/RAM_D1 101
Note: For players with a battery (i.e. One cap between cis c1o 20 VddPLL GP24 1 SM DO / GF_DO / RAM_DO |10 100 c
it may be necessary to include switch SW24 (Reset) to allow the each PWR and 1uF 1uF uF
user to enter Player Recovery Mode. For players with a removeable GND pair. éfi vehe GPs5 / SM_WPn W
battery (i.e. alkaline), this switch is not necessary. VssPLL GP54 / SM_WEn / CF_WEn WE#
< GPS6/ SM_READY / CF_WAIT FLASH_RDY
AGND GP51/CF_IOWRn bg GPIO_51
GPS52 / CF_IORDN GPIO_52
IMPORTANT DESIGN NOTES D — L STMP35XX "
LINECOUT L HPL . GP42/ CF_A10/ RAM_A10 GPIO_42
The L2 and L18 ind I for by 144-Pin BGA GP41/SM_ALE | CF_A9 I RAN_A9 (10 ALE
e L2 an inductors are critical components - for best Mic > Mic P40/ SNZCLE / CF-A8/ RAV_AS | -2
battery life, these inductors should be a quality, low-ESR LNE N R INELRJ HP COMMON Gep;ggl /S?AMESEEH ; 5?2; ; EﬁHé e
N ;ﬁ X 1_CEON / CF_/ '
inductor. 'LhedPanasonlc ELL6H inductor or equivalent is LINE_IN'L ; LINEIL / HP_SENSE GP37/ SM_CE2n/ CF_AS | RAM_AS [~
recommended. GP36 / SM_CE3n | CF_A4 | RAM_Ad
UNEJN?J’ggﬁ LINEZR GP35/ CF_A3/ RAM_A3 [ & "
- K6
. . LINE_INZ L, LINE2L GP34/ CF_A2 | RAM_A2
The industrial design plastics should mechanically . GP33/ CEAL/ RAM AL I’;‘S
prevent a battery accidentally inserted backwards from LRADC1 ;ﬁ LRADC1 / MIC_BIAS GP32 / CF_AO / RAM_AOQ
making contact with the battery terminals. Hrapez vDD_BAT ——LD7 ;i/TMT)CZ I TEMP_SENSE /MIC_BIAS
- K10 "
Pas | SM ICF cEL
Route VDD_BAT as a 30mil trace from the positive R At (&7 o [Pt e
battery terminal to the STMP35XX input. G4 REF RES GP43/ CF ReGn [ GPIO_43
REFp GP50/ CF_RESETn [~ GPIO_50
A P44 | CF GPIO_44
Route GND back to the battery negative terminal as AEELR er43/ gp:é:\fé;‘ Eﬂ GPIO_49
either a 30mil trace or as part of a wide digital ground R32 VddXTAL GP48 | CF_WPn [+ GPIO_48
lane 650 e GPa7 | CF_READY [EX GPIO_47
P 1% 1uF o GP46 /CF_CDn GPIO_46
B33,
83 & Bxgx  E30325¥5%% isss 2 B
32 ] 3 JunInoNaaeNaD
STMP35XX BOOT MODE SELECT e TRV | gt woconp  BEIDOC0SRD  gazasscazeasss
@ d 887 Baamoy
&PIO 3.3V NAND w/ Play XTAL must be 8285 g 25 855588 SREEESERET  BLBLOLLEEBELEE
Recoveryisthe Defaut dose o the gyd o 52 fisnas  Sisisssicd siniigiisbases
BOOT MODE |00/01]02| 03[ 08| Boot Mode. STMP35XX 2A000iaz 3355 &% 566 LBB885  boh505855 B5h53558558888
E 1{1fo]1]o0 c26 c27
3.3V NAND wiPlay Recovery Populate either a pull-up 22pF 22pF g 123 32 F394Y29
3.3V NAND w/PSwitch Recovery |1 [1 [0 [1 (1 or a pull-down on these
1.8V NAND w/Play Recovery 1|1]/0]0]0O GPIOs to select the L
1.8V NAND w/PSwitch Recovery |1 |1 |0 |0 |1 | desired BootMode AGND ong
SPI Master 1/0]1[0 1] Alresistorsare 47K GROUNDING & POWER
SPI Slave 1{of1f1]1 RES0603. However, it
may be to use VDDA L3 vDDD H
T~ T
12C Master 110111110 astronger pull-down, ONcE Do e oATA
12C Slave 1|0]0f1]1] suchasalOk, ONCE_DSK L XK 600 Ohms @ 100MHz
Use 10 ]o]1]o] dependngontheLco oG DRl | —————Ksersex bR < 350mOhms
used. VDDIO  R13 SPIMOS!
- P2
vDDIo 1
47K 10%
SPI_SS
GPIO_18 —=
RG R7 R8 R9 R10 g - =
47K 47K 47K 47K 47K GPIO_19 AGND GND
10% 10% 10% 10% 10% -
GPIO_003 NopPoP NopPoP GPIO_ 10 Tie all grounds together
- GPIO_09 under the IC
GPIO_01))——t GPIO_11
GPIO_00
GPIO_02)) GPIO_01 o
GPIO_02 .
GPIO_03) GPIO_03 SigmaTel, Inc.
GPI0_08Y SE}%EQ 3815 Cag\tz:l oago{]exas Hwy.
! X & uite
GPIO_06 S 1 A TEL Austin, TX 78704
GPIO_07 tel: (512)381-3700
www.sigmatel.com
STMP35XX Reference Schematics
Page )
STMP35XX 144-Pin BGA - 2 Channel Buck Mode
[Size This design is the property of SigmaTel, Inc. Itis offered Rev
¢ on an "as is" basis, and carries no implied warranty. B
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STMP35XX 100-Pin TQFP - Switched USB Jack - BOOST MODE VDDIO_P Power Switch

This circuitry creates a VDDIO_P for peripheral devices. When the

This circuit shows the STMP35XX in a NiMH or 1.5V Alkaline V-DIDD player is powered-down, VDDIO_P will drop to GND. This allows
boost-mode configuration. The USB Jack is used for both USB and for I I I peripheral devices to receive a power-on reset, since VDDIO drops
supplying the battery connection. Battery charge is not available in ngluF Cam: ?:F iigalu; to the battery voltage when the player is powered down.
this configuration.
The PFET used in this circuit should have an i
L Rds,on less than 2 chms when Vgs = -2.8V. Si2305DS
GND A good choice is an Si2305 transistor or
- equivalent.
pu VDDIO VDDIO_P
o ——
0.01uF 0.1uF 1uF 100K 10% TOP VIEW
= R141 MMBT3904
GND 100K 10%
VDDD R142
R182 Q7 £y vpDD
Power/Play R39 10K Si231208 One cap for each pin (39, 11, 86) 0 Ohm resistor
Switch 10K 10% 10% 100K 10%
KPLAY_sw = 5V_or 1.5V VDD_BAT L2 = = soT-23
GND. T cs c6 c7 GND GND TOP VIEW
= owF 0.1uF 0.1uF
vppio  SW2 Q28 47uH 1W
KPswiTcH FMMT7L7 —tcia c1s
SW PUSHBUTTON R183 ©8uF 1uF 1
ca2 200 =i
"Power/Play/Pause uF 0% GND IMPORTANT DESIGN NOTES
Button’ GND o
Q29 [One cap for each pin (29, 96) VDDIO The PFET used Q26 and Q30 in this circuit should have an Rds,on less
.. MMBT3904 than 2 ohms when Vgs = -2.8V. A good choice is an Si2305 transistor or
N equivalent.
GND = VDD_BAT Cc13 q
GND - 0.1uF The PNP transistor used for Q28 should have low Vce,sat
powITCH 3 characteristics. When the power button is pressed, the transistor
20 G?D base current will be about 1mA when the 5V_or_1.5V power rail is .9V.
Si2305 o o o o . At this point, the STMP35XX will begin to start up and VDD_BAT will
5V_or 1.5V ut S il 9 kil require about 35mA, which will be the current flowing through the
? Blivasy 5 0§ 2 8 I 888 838 58 38 collector of the FMMT717 transistor. Given 35mA of collector current
= g 3 833 238 33 93
oo 130 UsB_D+ ; Use_oP E 8‘ = 3 8‘ 2 555 23> = 22 and 1mA base current, the Vce,sat of the FMMT717 transistor will be
129 C12 USBD 3:& ussom & g 8 g g 8 about 12mV. Because the voltage on the PSWITCH pin must also be
1.5V_PRESENT Vag g8 o g GP31/SM_D7/ CF_D7 >900mV during startup, the battery voltage required for startup using
NOTE: Vag and Vg fiter caps W Vbg GP30/SM_D6 / CF_D6 the FMMT717 transistor will be about 912mV. Similarly, the battery
- C16 GP29/SM_D5/CF_DS
Qbi:dBTBQM 4R71§7 oo should have their ground return TuF .1uF GP28/ SM D4/ GF D4 voltage required for startup using a FMMT591A lranslstorvw!l\ bg about
100 paths to VssA1, pin 72. GP27/SM_D3/CF_D3 940mV. If a PNP transistor with higher Vce,sat. characteristics is
gg%g ; SM’% ; g?g% used, such as the MMBT3906, the startup voltage will be 1.05V or
V%D“* AGND 50| vy GP24/ SM_DO / CF_DO higher. Please consult the transistor datasheet.
VddHP
One cap between | 1o o0 h% o oha i en The NFET used for Q27 should have characteristics similar to the
each PWR and 1uF 1uF T GP56 / SM_READY / CF_WAITn Si2312DS N-channel mosfet. The minimum gate threshold voltage
GND pair. F% veshe STMP35XX GPSL/CE IOWRN must be 1.2V or less. The most important characteristic of this
N |
VssPLL GP52 / CF_IORDN mosfet is the Rds,on for a given Vgs. The Rds,on should be 0.06
% 100-Pin TQFP ohms or less when Vgs = 1.8V. Using a mosfet with higher Rds,on
AGND | \Ne_ouT R ;3:2% HPR GP42 / CF_A10 characteristics may decrease battery life.
LINE_OUT L HPL GP41/SM_ALE | CF_A9
mic mic 2%3? 2%:25 ; gijﬁg The L2 inductor is a critical component - for best battery life, L2
. GP38/ SM_CEOn / CF_A6 should be a quality, low-ESR inductor. The Panasonic ELL6H
LINI LINE1R / HP_COMMON GP37/ SM_CE2n / CF_AS i i
LINE_IN_L ;gj LINELL / HP_SENSE P36/ SM_CE3N/ CFAd inductor or Is for this
P35/ CF_A3
LRADC1 LRADC1/MIC_BIAS GP34/CF_A2 e
LRADC2 LRADC2 / TEMP_SENSE / MIC_BIAS GP33/ CF_AL Route VDD_BAT as a 30mil trace from the positive
VDD_BAT ———58 gATT . GP32/ CF_A0 battery terminal to the STMP35XX input.
g
t; REF_RES z\ Gpépss/aS/Ms’MC,E;gn/ /Ccpi,cggrnv Route GND back to the battery negative terminal as either
8 | REFP o 43 | CF_REGn a 30mil trace or as part of a wide digital ground plane
ADCL 888 Lamo 5 Oy GPGSg /AC/FéRFEggT"
DCR xx9=o - 3% 4. - CEln
STMP35XX BOOT MODE SELECT r22 vegan. o EEE30E3% ssh 4=E888 craicrem
% z Azzzod a
Gpi0 33VNANDwIPlay 0 LS LS LSS LS5 8835 gugggdag £ch SBABEE orur cr READ
ecovery Is the Defaul T T T XTALI 8888 Y gay LIagen -con
BOOT MODE |00|01|02(03[08| Boot Mode. XTALo 5555 658 565 E85565
3.3V NAND w/Play Recover 1]1]0]1]0 B g
Y Y Populate either a pull-up AGND EEER I FEEEEEEEREE N E R R
3.3V NAND wiPSwitch Recovery {1 1[0 |1 |1 | o4 pull-down on these
XTAL must be 12C_DATA
1.8 NAND w/Play Recovery 1]1]o]ofo| GPIOstoselectthe close o the L e
1.8V NAND w/PSwitch Recovery |1 |1 |0 |0 |1 | desired BootMode STMP35XX 24.600MHz onn o
SPI Master 1]of1]o[1] Auresistors are 47¢ g G Srivos! GROUNDING & POWER
SPI Slave 1lol2l1]1 RES0603. However, it (SSPP‘@SSIS
may be to use ehIo 10 VDDA L3 VDDD
- T~ T
12C Master 110J1]2]0] astronger pull-down,
12C Slave 1/0]0|1|1[ suchasalok AGND I 600 Ohms @ 100MHz
UsB 1|0 ]o|1]o]| dependingonthe .CD S Gpio0 DCR < 350mOhms
used. ONCE_DSO GPIO_00 2
ONCE_DSK GPIO_01
vepio 1 ONCE_DRN GPIO_02
VDDIO  R13 CPloos
GPIO_05 —
RG R7 R8 R9 R10 - =
a7K a7K 27K 27K 27K 47K 10% b AGND GND
10% 10% 10% 10% 10% -
GPIO_00)) NoPoP NoPoP Tie all grounds together
Ny 3 under the IC
GPIO_01))——t
GPIO_02))
GPIO_03) SigmaTel, Inc.
PI0_08Y 3815 Cag\tz:l oago{]exas Hwy.
- S uite
S1 s ATEL Austin, TX 78704
tel: (512)381-3700
www.sigmatel.com
STMP35XX Reference Schematics
Page .
STMP35XX 100-Pin TQFP - Boost Mode
[Size This design is the property of SigmaTel, Inc. Itis offered Rev
¢ on an "as is" basis, and carries no implied warranty. B
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&

MultiMedia Card Socket

VDDIO_P VDDIO_P VDDIO_P VDDIO_P

VDDIO_P VDDIO_P VDDIO_P VDDIO_P

R27 R30 R137 R138 R29 R28 R189 R190
47K 47K 47K 47K 10K 10K 47K 47K
10% 10% 10% 10% 10% 10% 10% 10%
MMC_SS u2
MMC_DETECT 11 CARD_DETECT#
MMC_WP 10 WRITE_PROTECT
MMC_DATA_OUT Y, L DATA_OUT
MNC_DATA_INS; 2 DATAIN
MMC_CLK 5 scLk
MMC_CS § cs#
& pat1
VDDIO_P |16 DAT2
L15 and L16 are optional ferrites that may 600 Ohms @ 100MHz vdd
’ ) . DCR < 350mOhms ~ C10 GND
be required for ESD immunity. If they are
r ! L15 0.1uF
not required, populate a 0-ohm resistor. SOCKET_GND
SOCKET_ESD_GND
L 600 Ohms @ 100MHz -
= DCR < 350mOhms

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

Integration
On Page STMP35XX
Labels Labels

MMC_CLK >———<K SPI_SCK
MMC_DATA_IN  S>———<SPI_MOSI
MMC_DATA_OUT ))—— < SPI_MISO

MMC_SS >————<KSPI_SS

MMC_DETECT Y))—————<GPIO_32
MMC_WP Y>———<GPIO_52
MMC_Cs p>——<K CE3#
12¢_cLK ))———KI2Cc_CLK
12C_DATA ))———K12C_DATA

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

NAND Flash
2 FLASH_RDY
»—11 ne NC 48— Pullup —
“—21\¢ NG AL uliup
3 NC NC 46 VDDIO_P
»—4 N NC 45—
*—514Ne 1107 107 R35
<L—L SE 1106 106 e
——  FLASH_RDY gg RIB 1105 105 oo
M RE# RE /04 104
GND CEo# CE NC [H40—x
VDDIO_P fomtnl Ne Ne e VDDIQ_P FLASH_RDY 3,
ca0 H vee vee [HiL i
vss vss
0.1uF 14| 2 e s ca1
E’ NC NC [F34— O-WF 1 WP# Pulldown
= AlE %% ALt v 103
- ALE 1103
GND « WE# WE 1102 ggoz L wpz <
wpy ———22wp 1101 101 -
20 ne 1100 100 GND
2 Ne NC 28— el
%221 NG NC 2L f
231 NC NC 28— 10%
R NC 25— =
NOTES: FLASH GND
1. The WP# pull-down resistor is required to protect
the flash memory from inadvertent writes during CEO# Pullup
power transitions.
VDDIO_P
2. The CE# pull-up resistor is required to keep the
flash de-selected during power transitions. R163
47K
10%
3. A pull-up resistor is required on the FLASH_RDY
signal because the flash output is open drain. CEO# )
Optional Second NAND Flash
u14
—2 Ne Ne a8 CE1# Pullup
o mg mg 5 0 VDDIO_P
»—3-{ NC 1107 107
L—L SE 1106 106
= FLASHT;;D#Y RIB |;05 :8451 4R7128
3 1104 o
GND CE1# & el TN 10%
VDDIQ_P I NG NG % VDDIQ_P
11 Ne NC 38— CEL# )
cu7 H vce vee
0.1uF 14| 23 Vee [ c118
EI ¥+ ne NC 34— 0F  NOTES:
L CLE CLE NC 33—
N ALE |
oD it o o e — 1. The CE# pull-up
To | WE = ! . '
wei & 20 n’cp :;gé pees GND resistor is required to
2L NC NC (28— keep the flash
2N NS 2= de-selected during
»—24- N NC 25— power transitions.
FLASH

FLASH_RDY )>—————< FLASH_RDY
RE# ——KRE#
ceo# )—— <K CEO#
cLe Y»——KCLE
WE# So——-— K WE#
WP# >—— L WPH

STMP35XX CHIP ENABLE ASSIGNMENT

If using more than one NAND chip, the first
chip MUST be attached to CEO#, 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.

S 1 G

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

Austin, TX 78704

tel: (512)381-3700
www.sigmatel.com

ATEL"

[Title

STMP35XX Reference Schematics

Page

Main Memory - NAND & MMC

ize This design is the property of SigmaTel, Inc. Itis offered
on an “as is" basis, and carries no implied warranty.
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Integration
NAND Flash v CLASH RDY 9
L4 ne NC 48— Pullup — On Page STMP35XX
3 Ng “g 46 P VDDIO_P Labels Labels
>x—4- Ne NC (48— 107 107
*—31 NC 1107 107 106 106
J,—L SE 1106 106 e 105 105
——  FLASH_RDY gg RIB 1105 105 oo :8;1 :8;1
v RE# RE /04 104
GND RE
CEO# 140 102 102
x—lL (N:E mg jQ_)< FLASH_RDY > 101 101
VDDIO_P 11| N NG |28 vnmoTP 100 100
H vee vee [HiL
091?1F \,\/KS:S vs(s: _L ca1 FLASH_RDY )y————<FLASH_RDY
e 151 ne NC 34— O-WF | WP# Pulldown RE# D>———KRE#
= CLE NC 33—
= ALE %% ALE 1103 103 CEO# pp———< CEO#
GND < WE# WE 1102 102 — wps <& N %
wey 22 wp 1101 101 - cLE »—<KCLE
" NC 1100 100 GND
*—21 N NC 28— il WE# Py————LWE#
%221 NC NC 2T 0% > <
X—ZL NC NC WP# — LK WP#
%241 N NC A =L
NOTES: FLASH GND 1015 1015
. . . 1014 1014
1. The WP# pull-down resistor is required to protect the 1013 1013
i i i 1012 1012
flash_n_wemory from inadvertent writes during power CEO# Pullup o1 on1
transitions. 1010 1010
109 109
. . ) vppio_p 108 108
2. The CE# pull-up resistor is required to keep the
flash de-selected during power transitions. R163
47K
10%
3. A pull-up resistor is required on the FLASH_RDY
signal because the flash output is open drain. CEO# )
STMP35XX CHIP ENABLE ASSIGNMENT
If using more than one NAND chip, the first
. chip MUST be attached to CEO#, the second
Optional Second NANIBlfIash MUST be attached to CE1#, and the third
MUST be attached to CE2#. The software
e N ez CEL# Pullup requires that the NAND chip enables start at
*—34Ne NC 48— VDDIO P CEO# and be consecutive.
x—41 Ne NC 45— -
J,—L; e nor o6 If using a NAND and a MMC Card, it is
—— FLASH_RDY RIB 1105 105 prnas recommended that the MMC Card use CE3#
GND R Re vl PTER 10% by default, but this is not required.
VDDIQ_P o \m/(céc V§§ 8 L VDDIQ_P CE1# D
c117 i Si
VSs vss igmaTel, Inc.
0.1uF 14 | ¢ NG 35 0611%1% . 3815 Capital of Texas Hwy.
NC NC 34— NOTES: uite 300
L CLE CLE NC (83— S 16 A TE L Austin, TX 78704
N ALE | . -
o b SoadE EESSE 2 1 hecerpig Sl
y e 719 | = ) . -
wei <& n/c" }583 pees GND resistor is required to [Title
%211 N NC (28— keep the flash STMP35XX Reference Schematics
2 N N s de-selected during Page
24 Ne NC 25— power transitions. Main Memory - NAND Flash
FLASH ize This design is the property of SigmaTel, Inc. Itis offered Rev
B on an “as is" basis, and carries no implied warranty. A
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DOT-MATRIX LCD

OPTIONAL PWM EL BACKLIGHT

123
100uH
VDDIO 1W, 3.7 ohms
TDK part #: NLC322522T-101K D15
YY) .
—Pr
DL4148
R191
c131 ™
GPIO_18 Q32 0.1uF 10%
BSS123 100v Q33 Q34
R193 BSS123  BSS123
47K
10%
-
GND DL4148 DL4148
BSS123

Q35
BSS123

Q36
BSS123

Note: To drive the EL backlight
using 3 GPIOs, populate R194
and remove R195 and Q37. If
only 2 GPIOs are available,
populate R195 and Q37, and
remove R194.

R192
M

10%

KGPIO_19
VDDIO

R195
10K
10%

Integration
On Page STMP35XX
Labels Labels

LCcD_cs# )y————KGPIO_08
LcD_bs )——— K GPIO_10
LCD_RS )y———<KGPIO_11
LcD_po ))——— K GPIO_00
Lcp_p1 ))———KGPIO_01
Lcp_p2 ))———KGPI0_02
LcD_D3 ))——KGPIO_03
LCD_D4 Y)———<KGPIO_04
LcD_b5 ))——KGPIO_05
LcD_D6 py—————KGPIO_06
Lcp_p7 )y———KGPI0_07

LCD_RESET )————<K GPIO_44
BL_ON Y)——<KGPIO_09
GPIO_19 ))———KGPIO_19

vobpio_p U6
vdd
ca3 c86
0.1uF
GND
VDDIQ_P  C44 = GND
Vs
0.1uF ca5
v4
ca6 0.1uF
v3
0.1uF ca7
v2
cag 0.1uF
vi
0.1uF
cao _E—EL caP2+
CAP2-
50 E—LL CAP1-
1uF
cs1 E—lL cAP+
CAP3-
c52 _E—J‘L Vout
0.1uF
GND
LCD_D7 DB7
LCD_D6 DB6
LCD_D5 DB5
LCcD_D4 DB4
LCD_D3 DB3
LCD_D2 DB2
LcD_D1 DB1
LCD_DO DBO
L S—T
CD_DS ) E
251 RIw#
LCD_RS A0
LCD_RESET 92 52 RES#
LCD_Cs# cs#
2914 ¢
*x—30{ n¢
R51 R52  Shing Yin LCD
47K 47K
10% 10%
GND GND

47K 10% 47K 10% Q37
R198 BSS123
47K
SOT-23 10% KBL_oN
TOP VIEW
GND
Optional LED Backlight Optional LEDs
Size series resistor
values based of the VDI P Use for LED-only players.
LED chacteristics GPIO_ 053
R47
510 R151
10% 510
10%
D10 D12
LTST-C150GKT LTST-C150GKT
GREEN LED GREEN LED \\:
1
ZXM61INO2FCT
S =
GND
Gl:ID

GPI0_18 ))————KGPIO_18

SigmaTel,

Inc.

3815 Capital of Texas Hwy.
guite 300

S 1 G A TE L Austin, TX 78704
tel: (512)381-3700
www.sigmatel.com

[Title

STMP35XX Reference Schematics

Page

Display & Backlight

ize
B

This design is the property of SigmaTel, Inc. Itis offered

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

Date: ___Monday, September 08, 2003

ﬂweet 11 of
1

15




IOPTIONAL JOG DIAL
R44

10K 10% =
GND

com SCAN_R3
cwi Jl—éSCAr\ch
cwa (X

PUSH |F————<KSCAN_C1

ccwz (&

ccwi F———<Kscan_c3

ALPS SLLB120 Jogdial
Rotary Encoder

coMm
CH_GND

CH_GND

GND

18
600 Ohms @ 100MHz =
DCR < 350mOhms  GND

Hold Switch
PLAY
VDDIO Swi1
SW SLIDE-SPDT
HOLD
If a HOLD switch is not KHoLp_sw
required, your design R43
MUST either disable the ‘1’;’;0
HOLD functionality in the
firmware OR leave the R43
pull-down on the =
HOLD_SW line. GND
Buttons
SCAN_C1 D> SCAN_C2 D> SCAN_C3 ))>— SCAN_C4 D>—
sw3 swa SW5
g g g
o O 0 O +——0 O—
SW PUSHBUTTON SW PUSHBUTTON SW PUSHBUTTON
MENU VOLUVE+ VOLUME-
SCAN_R3 )
SW6 sw7 sws Swo
Pad g g .
o O 0 O +——o0 O o O
SW PUSHBUTTON SW PUSHBUTTON SW PUSHBUTTON SW PUSHBUTTON
REVERSE FORWARD ERASE A-B
SCAN_R2 )
sw1o swil swi2 Swi3
— e — e e — e
o O 0 O o O o O
SW PUSHBUTTON SW PUSHBUTTON SW PUSHBUTTON SW PUSHBUTTON
STOP RECORD EQ MODE
SCAN_RL )
R44 R45 R46 NOTE: If the HOLD switch or certain button SCAN lines are not
10K 10K 10K - X ’ ;
10% 10% 10% 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.

Integration

STMP35XX
Labels

On Page
Labels

PLAY_SW Y)>—————>>GPIO_34
SCAN_C4 Y)>—————>GPIO_42
SCAN_C3 ))————>>GPIO_46
SCAN_C2 ))—————>>GPIO_47
SCAN_C1 p———————>>GPIO_48
SCAN_R3 Y)>———————>>GPIO_50
SCAN_R2 Y)>—————>>GPIO_43
SCAN_R1 ))————>>GPIO_49
PSWITCH ))———KPSWITCH
HOLD_SW Y))——————>>GPIO_35

OPTIONAL ROTARY ENCODER
VDDIO
R172
10K
10%
R173
KcE2#
10K 10% c121
.01uF
swis L
Ne % s GND
SW1
swi SCAN_C1
4 1 SwW2 >§ |
sw2 SCAN_R3
swi
com j—’A [lrenD
A
e & VDDIO
EVE-GAL R174
10K
Rotary Encoder 10%
R175
KGPI0_33
10K 10% C122
IO.OluF
GND
SigmaTel, Inc.
3815 Cagital of Texas Hwy.
& uite 300
S 1 G ATEL Austin, TX 78704
tel: (512)381-3700
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Integration
8 On Page STMP35XX
CoilCraft#: 0603CS-R18X_BG cs3 Labels Labels
180nH @ 100MHz IOOiJF Use HP_GND_A as an antenna FM_CLOCK ) K12c_cLk
Y I I <HP_GND_A - -
c54 _L _L cs5 FM_DATA > ——————K12C_DATA
47pF 22pF R53
100K FM_R Y>————KLINE_IN_R o
o FM_L >——KLINE_IN_L
P oND = BUS_EN s
FM_GND swp1 Y)>———— K GPIO_33

C57
4.7nF

TCAGC —f—' |—<>—|| !

R54
22 10% VDDIO_P

FM_WE Y>————<KGPIO_51

VDDIO_P
L11
R58 CoilCraft¥: 0603CS-33NX_BG
22 33nH @ 250MHz D6 R57 R56
10% Philips BB202 100K 10K = Iz o
C60 Varactor FM_GND ‘%1 7
1] o =z N g o 0 g
11 zZ 3 gz &9 2
33nF C61 % QP E z 2
33nF NC 9 o«
Cs8 C59 D7
22nfF——  22n| L12 Philips BB202 9
CoilCraft#: 0603CS-33NX_BG  —T- Varactor cpop DIFL2
33nH @ 250MHz VCoT1 DIFLL |28 e
4 veot2 TCIFC
FM_GND 5 26
- vcovce VREF
EMUPS TEAS5767HN
DGND uner MPXO
pvce TMUTE
C66 c67 C68
DATA RAVO 47F 47F 47F
V-ID—DIOJ CcLOCK LAVO B
NC - NC
R125 0 R126 R127 R128 R167 = 4 g & 2 9 uou
47K > 47K 47K 47K 47K § 28 == 3 2o
10% 10% 10% 10% 10% L o S S
i DATAS 4999 999 99 KFMR
FM_CLOCK ) -
FM_WE ), TP14 FM_GND c70 |
- I I <KFM_L
BUS_END, 100nF
SWPL )
VDDIO_P  R61
P3 SigmaTel, Inc.
47K 10% 3815 Cagit_al 03f0 gexas Hwy.
. . . ) . uite
NOTE: CL!rrentIy, the TEA5767 is used in 3-wire mode. In AR_ngw% e ;!362 %eoslrs'{::r S5 1 G A T E L Austin, TX 78704
future versions of the 35XX SDK, the TEA5767 may be NOPOP 1nF 10% Jumper tel: (512)381-3700
accessed in 12C mode, which frees up one GPIO. In order to c74 c76 c77 FM_GND AGND www.sigmatel.com
support both modes, FM_DATA and FM_CLOCK should have FM?GND —T—22pF 220F —— 22nF —(— [Title )
pull-up resistors, and the BUS_MODE pin should have options - . STMP35XX Reference Schematics
to populate either a pull-up or pull-down resistor. X2 |:| 22nF—— Page
g@z{sgmz FM Tuner - Philips TEA5767HN
ize This design is the property of SigmaTel, Inc. Itis offered rev
= = B [ 9 ; i i B
FM_GND FM_GND on an “as is" basis, and carries no implied warranty.
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Optional FM Tuner Module
The Panasonic BTF-03 integrates the TEA5767 and most of the
discrete components.

VDDIO_P R177

ciz8
22 10%—0.1uF
R125 R126
voDIO P = 47K 47K
GND 4 ule 10% 10%
BTF-03
R169 1 o 23
GND GND
47K 10% 2{vcc & cL M2 <FM_CLOCK
BUS_EN > 3 { BUEN pA 2L FM_DATA
swp1 ¥ 41 swi EN 22 KFPM_WE
*—2-sw2  BUSMODE [ 61
XTAL GND vbpIO_P
%,37 L4 GND GND L 47K 10%
£ wpx onp (18 R200
FM_R §< | RleHT - GNp =8
FM_L LEFT RF N 47K 10% —=
Y2 M 116 5 Gnp (A8 €126 nopop
32.768KHz FM_GND
L 5{ 150pF KHP_GND_A
GND
L16
600 Ohms @ 100MHz
DCR < 350mOhms
GND
Option 2:
R61
vbpIO_P
47K 10%
R200
VDDIO_P i L
R167 NOPOP £\ Gnp U16 VDDIO_P
ggg%%"ga GND ANT 86— HP_GND_A
BUSMODE  vCC
FM_WE Y>——3- rw GND (14—
SWPLY) 41 sw1 GND (13
BUS_EN >F—GL ENABLE MPX [H2—x
FM_DATA ), DATA OUT-R FM_OUT_R
FM_CLOCK I CLK out-L FM_OUT L
—8 xTAL GND
R168
47K 10% DA-102 154
VDDIO_P RES-0603 D&A Corporation 600 Ohms @ 100MHz
R126 IND-0805  Ferrite
47K
VDDIO_P 10%
AGND

FM_GND

JP3

0 Ohm
Resistor
Jumper

AGND

Integration
On Page STMP35XX
Labels Labels

FM_cLOCK ))——— K I2C_CLK
FM_DATA Y )——K12C_DATA
FM_R ))———<KLINE_IN_R
FM_L D>——————<KLINE_IN_L
BUS_EN D>——— <K SE#
swp1 Y>—— K GPIO_33
FM_WE )———KGPIO_51

NOTE: Currently, the TEA5767 is used in 3-wire mode. In
future versions of the 35XX SDK, the TEA5767 may be
accessed in 12C mode, which frees up one GPIO. In order to
support both modes, FM_DATA and FM_CLOCK should have
pull-up resistors, and the BUS_MODE pin should have options
to populate either a pull-up or pull-down resistor.
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SEGMENT LCD = .
Sec7 2 secs SEGO OPTIONAL 16-bit NAND Flash OPTIONAL 12C EEPROM Boot
ooio ac— [ R — - — NOTE: 16-bit NAND Flash support s only available on the 144BGA Use Microchip 24LCxx-1/P or Equivalent
255 3] T E— S 2552 3]
= Seea Son foo—se =4 St package u3 FLASH RDY Booting from an EEProm requires setting the Boot
SEG: 5 a4 SEG: SEG. 5 _ . .
= EeEn S B e PUILP 5 e
10% SEGO 8 Ség:’ Ség;g 41 SEG15 SEGT 8 Ségg 3 zg - 0.1uF VDDIO_P
Lep_cst Hp————21Cs secis [ ——SES0— ZEST—— 8lGecs *—41ne 35
Lco_Ro# pru SEG17 [A———SFCie—  SeGi 1] SEG9 oy 10€
LCD_CLK WR SEG18 38— ERie— S 11 sec1o [ e o0
LCD_DATA DATA sEGlo Fl———r55— Sia 121 Sec11 == FLASH_RDY RIB .
onp [[—2 vss sec20 [E——3E25—  Ee@ 1 sec12 oo RE# RE
1{ e 164 vicp e e —— 164 sec1s voDIQ P 1L ne 12C_DATA
3 SEG: 5
VDD SEG24 5 SEG16 vce
c52 18 | YOD a1 SEG25 SEG. B ca0 EEPROM-12C-8Pin
e e meh e S =l WP# Pulldown ol
4 como 2Bz SEG27 22— =B 0 sec19 *154ne
oo Somr—=2+ como SEG28 28— SEGaT 2+ SEG20 L cLE cLe
ConT—221 com1 SEG29 21— eI 22 SEG21 - LE ALE wps <&
X DT | ————24 com3 sEG31 25X e — ] wpi &_&AL wp nis?
HTT621 - LCD Controller SEG25 5| SEG24 X e s
RS0 SEG26 57| SEG2S o IS Tov
47K cs0 cs1 L scEm— b JORTH s
10% 22pF 22pF NOTE: Some versions of the LCD controller do %L Com2 S 2alye =
" LovL 30
LCD_IRQ# D not require an external crystal - in that case, Y2, oMo 31 comt Py GND
€50, and C51 are not required. Como
- SEGMENT LCD NOTES: CEo# Pull
h 1. The WP# pull-down resistor is required to protect ullup
Integration the flash memory from inadvertent writes during vDDIO_P
LCD_CS#, GPIO_11 power transitions.
LCD_CLK GPIO_10 R163
LCD_IRQ# GPIO_05 . .
LCD:RDQM GPIo 06 2. The CE# pull-up resistor is required to keep the ?é;o
LCD_DATA GPIO_04 flash de-selected during power transitions.
g . CcEO#
3. A pull-up resistor is required on the FLASH_RDY 7
signal because the flash output is open drain.
Optional EL Backlighting
IMPORTANT: The EL Backlight Driver should have a current
draw between 5mA and 20mA at 3.0V.
OPTIONAL ONCE PORT .
OPTIONAL: Wall Power + USB Power Switch
€92 VDDIO
J_,jflaolﬁ This circuit allows the STMP35XX
VODIO P to power from an external wall
cos - Tg? power supply. In the case where
0.10F wall power and USB power are USB Sense VDDIO
T 10% 22 both connected, the STMP35XX
= ONCE_DSI 1 2 will power and/or recharge using
L17 GND R169
10mH, 32 ohm %ZE:B?E H B the wall power supply. 47K 10%
ONCE_DRN p—x
Place close to SP4423 5 PSWITCH ; 13 p—x K& To implement this circuit, remove KGPio_33
EL Lamp ONDEZ 1 12 p—X the direct USB_5V connection on
B up—x the STMP35XX VDD5V pin, and us_sv> Q2
Re6S 70 HEADER 7X2 connect the USB_5V line through - 100K 10% MMBT3904
10K 10K aFET as shown. =
10¢ 10% GND
J4
OPTIONAL HEADPHONE REMOTE = 5VDC. 1A pa-200 2 omm
This circuitry may be built into the headphone cord to provide remote control functionality. wall ' ’ 1 DgL
If using this circuit, use the Headphone Jack + Remote Control circuit. Transformer 105"?515
Schottky
VDDSV
R177 R178 R179 R180 R181 = USB r)\/)
2.0K 5% 3.01K 5% 51K 5% 10.0K 5% 30.0K 5% GND - Q25
To LRADC Pin of Heaphone Jack ) Note: the voltage on the STMP5XX Si2305
R swie “ sw20 “ sw21 “ sw22 b swa23 VDDSV pin needs to be between 4.5V
°fL . . N . L ... oL . R °l . R and 5.25V. If using a DC power [T
o PLAY' o FF o RW o VOL+ o VOL- supply greater than 5V, it may be
VOLTAGE AT e e e e e necessary to insert a diode drop to L
meet this input voltage requirement. L
LRADC Input 0.5V 1.0V 1.5V 2.0V 2.5V P ge req aND
Headphone Jack + Remote Control
VDDIO
R176
10.0K
J1 1 HP_CONN_R 1%
2 HP_CONN_L L7
HP_GND_A 600 Ohms @ T00MHz LRADCL
headphone DCR < 350mOhms.
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