A ¥ 4

4\
Freescale Semiconductor Document Number: AN4649
NA%EID Rev 0.1, 09/2014

BEATRRGEEREEN A

{E&: Jiri Kotzian

1

AR
1 *ﬁﬁ T IR e eeveeee e 1
Freescale i%ﬁ%éﬁ%_ﬁ*ﬁi%1{%ﬁi‘z“ﬁ, i@ﬁ‘mﬁi¥1ﬁ 2 i%ﬁ/%éﬁ%c/ﬁ ----------------------------------------------------------- 1
FOR B LR A FF & « Freescale 35 R RS E ML T 2.1 EREREGHIESI. oo, 2
R, T A R IR DN TR RN S R T & B A 44 - e e .
ij%o iﬁifl‘}\ﬁﬂjﬁ% 8—32 12%&%%”%%%};%%*%1:%\ 9l\iﬁ*ﬁ 2.2 igit/%éﬁﬁ*ﬁ*%ik%{ﬁ ............................... 3
Pernsg adEpE, JRdE i SRR AR SR EATE R R, 23 M USB & BB AGME 6
MeE . FERE s A L. BAh, i A SR AT P 24 HEHE 9
@E aﬂ"]i%it%gﬁ*ﬁi}%’ ﬁ{imgp%%%%ﬂ*ﬁiﬁo . {/ .........................................................
AR T RS0, HRBEEENARES. BIESEH 2.5 AER RGBS BE 9
RAGREMEN FELWE X, Freescale 53\ A G2t £ 26  BEIEMERE ..o e, 9
FhAE 77 2. AR IC R AR S X R G & M IR 7 3 s 1
%, ﬁé*%%%z:ﬁ%%%, #%%%EAE‘\?}E%%&E%U% JON T teeteecateteatetssctsascssasessassssstes sesscssascssasttssstsssstsasnonn
s R - OO 11
oy N
2 BEXAFZHR
Freescale EX A G @i 2 M A EHH., BMAEEFRHE
PLBFORRS], BT SRR E A .
FTEMMHBEFERFES:
o MNIBEXRGHARES AL (USB EH 8. X)),
o M E USB MEH: 8Bk (OSBDM.,
CMSIS-DAP %3347,
e FRAEA SGHIE,
EXRRFEFHEEJEBRERN
o

© 2013 Freescale Semiconductor, Inc.

Z“ freescale



\
Y

y
A

san ARG HER

N T L ELY TV s L Eote
© 33V RURHIE, bR A

S

AR AR BYRITT A, K652 IR AT ARG F —#E. (LA, DDR E(ABHE 15 V /e, PRHE 12

VAT, TR TR LIS HE A B0 55 2 0 A A ot P AR BB, o 51 VR

R

HHBRHZ — 2% T USB IIFCARLI, USB 2.0 % 500 mA, SLAKHUGT M 15, {0 6% 5% e 28 0 F B

. SEUHAE 2 0RO TENR Y 2.5 A, (LTS AEIRII {6 T A 31 At 5 R BRLSE Rk PR (St

BEYLRITAR ). 08P VRHCR A — A F 5 TARRO B

SR RIS %

MR TTHRE, EXARGEGR (FERER) "0 hwk:
o Bt D XEERAT DN TR L AETE TR R, W1 USB . A R SR 1R i 25 A
¥on A LR,
o TRMEH: X EBEBREESMER R R . B A BIRA RS . KZEIEXRGRINEIO TSR . hiE
KRG A

2.1 EARGHIRSIH

B R GERUESR (B ) iy AR @ MR A BRI SR B 82 51, T 4 2 fidh. WMAZ Do
AT AT BATR T EMR L, CITMDITATRIMAR L, ST ERESIM. TRIETRESIILE.

BT RXRGLREENSE, Rev 0.1, 09/2014
2 Freescale Semiconductor, Inc.




BRXASBIR

B2 GND ity - | A2 GND it =
B3 3.3V 3.3 VAR - | A3 3.3V 3.3 VAR -
B4 | ELE_PS_SENSE|l#x & R4 /10| A4 3.3V 3.3 VAR =
B5 GND i - | A5 GND ity -

D3 3.3V 3.3 VAR - C3 3.3V 3.3 VAR -
D4 | ELE_PS_SENSE|Ul# 8R4 MU /0] C4 3.3V 3.3 VAR =
D5 GND i - C5 GND Eih -
D6 GND it - C6 GND ity -
D26 GND it - | C26 GND it -
D31 GND i - | C31 GND Eith -
D36 3.3V 3.3 VEIR - | C36 3.3V 3.3 VAR -
D49 GND i - [ C49 GND Eith -
D65 GND 3 - | C65 GND it -
D81 GND i - | C81 GND Eih -
D82 3.3V 3.3 VEIR - | C82 3.3V 3.3 VAR =

1. BiRSIENCE

iE
HEGEHEEEX RFGESE, SRS, B EHEER RGEEE £
ARCFD B AR (B A 3 T3 RE. AN, JCIE/AM% TWR-SER B R G ANERE SV,
3V3 #1 ELE_PS_SENSE 5|, R 2.

22 BRARSHREIRBIR

BRGNS TR B O MR . EMAR A E 3.3 V S 25 B0 i JR A B A Al AR L
B Rt e EE T

R R 25 60 T L MIAR A JRRHR . FRJRE IS USB #5825 s R et . il 7 2T 3@ 1 1 R A M B9 = (8277 SR AT
.

ERXFEXRZHREENA, Rev 0.1, 09/2014

Freescale Semiconductor, Inc. 3




y
A

san ARG HER
T TR LI LI LI

-:.._l:r - -- e ._T'T -y :_'5.:-'..-!"_.5_._'??., F.-:.;,-:-I..a...‘..-.‘.--.-.-.. - =¥

B

et
LLLALL LT

-

————u——..,.-———

B 2. 5V R G E MAR1E A SRR IR
P2 BRE R MR . ST RIRE A AR . AR

WEREAE ARRRIRER RN RN AR WERARRRRNR

= e ra +*1—=—-—f—w—rur\;m*’ ¢ n—.—' s %

B 3. IEXAFZEMIRER USB B4 BT
K3 E/aRKEE USB HATHEMHE . = RIRETNIBALE . 1 mini USB #EHEEE.

BRXARRZBREEN R, Rev 0.1, 09/2014

4 Freescale Semiconductor, Inc.



g |

BRXASBIR

»

Lt

ELE_PS_SENSE

5V
F 5\/—>
AR > ‘ DF 33V 4
5V N s 3.3V
USB&E , .
@' I 3Vv3

4. BN R FE MR IR AEE
S5 R G MM VR & TR IR RO P 2. TR R IR S (009F 6, kM 33 V RUE & R
BRARATIE . 4 BT HLURAR R LED 124 B el JR A B 5. AEEIANIE 4 TR

VEeCsY v

J1o D4

. 2 1 ELE_PS_SENSE
2 Pt —S_SERS HDR 1X2 TH
sV SV_ISO
sCs120v -
- VCCsV

CON_2 TB D1
2 pp o 1
Ll

scs120v 02
b MSS1P2L
SPDT

s1 (ON-OFF-ON)

VCTav3 w3

D5
L1 3 F1 SS8P3L
2

~ u
LD1086DT33
VO C5V_SW VCC3V:
—— . 2 1 % . /gC5V_SV 2 EF 13 TN vouT
720 OHM@ 100MHZ 2.6A |+ c10 D8 3 o
sw1 ol co A~ 10UF  MSS1P2L < c13 HDR 1X2 TH
s2 D3 a 0.1Ul _ cs c12 1000PF  373_150
SMCJ5.0A' ci1 cr 100UF  0.1U]
100yF 0.1V

= - o = = = = =

“
g
.
4
R
&
o
g
o

s
35
o]
2
8
g
g
IH
|

5. B A G E M eBIFRRIEE
EMAREFEREE (WES5) BEaTEERMERKRE (P EMHERE D2) B, LZMEES Ul KREE&E
BB R I R AR . BEREIE TR, A2 Fl. i E %3 D3 #1 ELE_PS_SENSE 1 S H.I%[2 1.

5V HEMLE LED f5n (REEMNSH5V). 3.3V BEHMAE LED fan (JFEEM S8 3V3). Pk KR
T8I Bk 55 2R G A A AT A0 B

221 RIEE{ESIHEA
o ELE_PS_SENSE — #8 /R 6 L iy 3= M AR B VR AL e,
o SV X ARG EHEIRE L. WALEBERBINFEIR. BIRLIEE, FHEZ F R, BRESIRE
D3 BRI, MR IRE D8 H TARMERIT . B F A USB B & B S A Z FAR AR T = o
o B —EBRXRAZIPREENES. AP BIUEENR, ELOEBRELINE. SMA KB RENR JCE .,

BT RXRGELREENSE, Rev 0.1, 09/2014
Freescale Semiconductor, Inc. 5




A
4

4
A

san ARG HER

222 S

USB5V HLJ&:

B4, @it USB M (USB 1.1, 2.08(3.0) fEEMMEHEE. HIFHEEREMERELS%N, BIE DL Ok 4.75-
5.25V, {RIhEE 08 4.40-525 V (4R#E USB 2.0 H7E) [3]. f ARt A USB MEIRHI, BB T 3K 5% R K #
EZSG. BN, —A BN USB % &R H 100 mA B, EEWIIREhERG, /BRI EE 500 mA. &
KEFE H USB i 0 Bk 8 — R RAELL 550 1K TF 100 mA, mrjﬁ%é%““*”mjﬁ 500 mA. H LR RS
AT IZERE, EHEERERMERKER. E2 @M %ﬁ!ﬁéﬁmﬁ

XFIE IR GEREERZAR) WIREOL, HIRZRTNMEL (2.6A) *u%ﬁ%ﬁ

iE
P abZiE R USB EHLFRS, I 1E B 5 B 4 k.

3V3 (33V) HE:

SHOZ IR T B R Ta E 28 . SETHRA 82 3.3 VLDI086 Lkt faEge. 25°C FHMAI i #iaE R | mV
(BKHM16mV). ZEE%E E’Jmﬁcﬁﬁﬁwlm

N

B4 100 mA B, SERUEEZ AR Vo b 11V (1S A B, BEK 13 VARA N 15 V). XT- B/ e R P4 4%
HEoWE, FEEEILEME Vpg. EMRETEEA A 026-045 V. %@ F USB e, F P b/miEiE, FeEgtiamse
EEHREIEH T, @Bl XFER 1, Vee5Vsw Ay B A LRz .

Veesysyw =Vapzt Vpt Vg

Fi01.

B4, # 100 mA 1 25 °C B, fx/MEEEEN:
B/N Veesysw =33+ 1.1 +0.33=4.73 V

£ 500 mA 125 °C B, f/MMEBEEER:

B /8 Veesyew =3.3 + 1.15+0.39 = 4.84 V

BARRREURE, WU Vp BU%; HRIEARE USB 45, BRSO N #F i YRk A2 B e, 2 ff
F USB fELE, I P b AUEE, FFRESMERESREGIER TIE, MRERHBRRTENRERERN 33V, &
BIRAG EAEIUS BT

iE
R 25 A 7 T AR A L RO P RSP, U R R P U B Y P3V3 R S

2.3 M USB E#ZBFRIENRFHE

BhSLEE ORGSRl A A B PR . 7 B DU T MUAR T 7 H IR

HEETANE 6 . FEABHE A USB 8205, it = et 8 I A LR i 35 sl B b e o AR EAIURAE R 52
IR AN T — A ¥cd, WA DR T EALAT A SR . BlJS, AH A I 85 i B% S Bl O SR A AR R A AR 3
TEH . B IR H S R 3.3 V RMESUF RIS R 5V RS 3, AREREPITIE TAE. B e Gz il 284
Bod TR EARAIHEE, 40, 17 DDR 7 25424t 1.5 V B Esm AR 12V Bk

BRXARRZBREEN R, Rev 0.1, 09/2014

6 Freescale Semiconductor, Inc.




g |

USBER

BRRZBR
5V ¢
P5V_TRG_USB
5V
¢ —
—D'F P5V_ELEV
3.3V &t
o4 [[C 5V 5V HIRIBE | 3.3V
wiﬁfﬁéﬁﬁ—o/o—_?_ ~ B
: |
.
OSBDM Do BRI xxve
oc8! ®| -
T B

ELE_PS_SENSE

6. BN R LARIR B RAE

A H A AR T E R B B AW (AN, AATERER), MIAREIMER N+ B, B OLT, AT LR AR SR
fheg, AT DO EiEh gt . A5 L A SRR R, o R R, IR AR R AR SR .
AR A R YR I R A

o HEE BRI B (OSBDM. OSITAG. Open-SDA F1 CMSIS-DAP %)

o 4ME¥EHI{E 5 ELE_PS_SENSE

P5V_USB PavV3

’ DNP
us 3

ELE PS SENSE S 1)

5V EN_JM23 i1 . Tron |2 VTRG FAULT JM22 1 . I
VTRG_EN_JM24 B9 22K 4y s Fics |2 5V_FAULT JM21 BAT54C —|__ 10025];
7 8
- - N oUTA USB PWR L
10.0K 10.0K J_—S GND ouTe |2
=  WMic%IYM RO PS5V TRG_USB
= = : P8
? DNP
3 CIEPSB
?‘H PEV_ELEV
2
P12
L D3
BDTC1151 =
P5V_TRG_USB A b c
MSS1PaL

P3V3

TAB
VIN . ? DNP
OUTPUT 1 1 ;

TP5 TP10 “L JL l ‘L
ik L l 1 J:; wgggzso;\\’rsaws 1 :|:: l l:() 1U::|:O.1UF:LOWUF
7. TWR-PXN20 1Z X ER Y B iR SR 5
BEXFEAREZBREENSA, Rev 0.1, 09/2014
Freescale Semiconductor, Inc. 7



\
Y

4
A

san ARG HER

B 7 BRTEXRRGEES (TWR-PXN20) HIEHS B RFI4 5], SEE Q3 miRiE & i #) ELE_PS_SENSE
SEiE. MRS S AKE T, M A B IR, PSV_USB PR £ Rtk F USB S SRt e . ZHEIE (5V
HLOF) ERER US ML FHF 3%, bk LAY OSBDM HL ¥ VTRG_EN_IM24 15 5 745 o4 & B 7 Al fo 34 M A 4 30 404t
H, VTRG_EN_JM24 {5 5i£#:5) US BT JF XA ENB ¥iA. #AJ5, OUTB #ith (51 5) 5 U8 HFIFKH IN #i A
(B 7) &Ei@, 3.3V RES U6 L, e Fh PSV_ELEV fl P3V3 fite . BUBEA BB te | Fh@d st
H At A % A SR
WR L USB 465 - MIAR:EE, W ELE_PS_SENSE {55 A& T, Q3 NFFE, M U8 JFXA B #4f U6 fa &
YN EERDRES . BURME SN E AR Z A . B AR AR AR B R A Y E R B A Sk .
iE
1.
75 AR L AEZE ML, ) ELE_PS_SENSE A& F, X525/ 3.3V fa k88,
ZiaE RS A AR IR HE SV M 3V3 RS (BF, MR ZESAEBET, MAEER
F G AR 245 1k ) £ AR fEER ) o

2.3.1 &3 TWRPI

B (TWRPL) Y BB RZASGHEIIREN —M@iE, @il TWRPL &G ERG A /DN SIE . TWRPIL BE
BRI FESV M3V EIE.

PS5V ELEV P3V3 VDDA
J5
L ; 00 ﬁ
N 510 915
0O
[ 7 8
512 270
00
11 12 1
I = 1° 1
51 M6 !
00O
17 18
19 1° =0
¢ 0O
CON 2X10
= = =
AGND AGND

8. 1 TWRPI TR BRVIE TR &

K 8 T/~ T TWRPI i K JRHE E R . — s gud i Z s 1| NIERX R GRS SVHRIE, TSN
(PSV_ELEV), 5V HEW M&FE _REHITIRERT . XEREHFEAR SV, REEERR SV EE_RE LMK
(02-0.5V, BARBTHETE) FHHEE. M5 S8 s B RPEREERESSVEE (TSR
P5V_TRG_USB). [6 i1 7]
iE
AP REiE 5V B R HE TR R E M.

BT RXRGLREENSE, Rev 0.1, 09/2014
8 Freescale Semiconductor, Inc.




g |

. ____________________________________________________________________________4
BRXASBIR

232 ¥
HIR A ZESEZ 5 USB EALFAEE 5% PR H] .

24 BEHR

— LR TR A R AN R RS R K P, R R R ALE RIS T R R S RN . W TN, RE B
HAHHEIE, EHERT, ATRM#E A TWR-PROTO JR A, tha] LA A A BBk,

WAL AT S, AP bR

e R A — SRR RN BT A B S R L

m] 35 2 MAR L i, 3@5d ELE_PS_SENSE {5 5 3% A A 5 B, U5 .

3.3 V B E JEE R P3V3 B MAR S

5V B JRERER PSV AR SR .

MR iRE S e A E o R A\ B By B RS, iX PRI I 7E ELE_PS_SENSE 15 5 & ¢ 4] H YR B A BB < & A2 o

iE
TR AERTIE S W (AN4390: Creating your own Tower Module) [8 ].

2.5 NEBEXREERToEE

BAWME @R B & 10-12 B ERER (A/D) ¥, 8 MRFEMRE-R/PMVEEME. BRNSEHEE
IR ML a0 R 5 .

Ban: WF 10 {2 ADC, R ETEE Vo 4 3.3 Vo 10 M5 R BT B FE Nape 7 210 = 1024 M EF s F, L
PLF &R

V = =33 =3.22mV
LSB~ V4 /(NADc’l) /1023

ER 2.

M EiRERXF, ATPOTFE Y 10 A2 ADC X 3.3 V BB R4z 3.22 mV M9 R, SHFHEERS % ER IR
EME, XR—AEE/NAE. BTHRY. B PCB £ FEELM, BRXAGHESHE (SVR33V) AR
RFE
b=
P FEM A 5V 1 3V3 {E AL B A 225 B 5 B A B R . W T B R
M, EHHSEHEERKE.

2.6 EEHFIEE

— AR RGBT B2 IS R — D I U s MCU #5t (fflan, TWR-K60-512. TWR-
PXN20 1 TWR-VF65 %), PLJK 1-3 MHMEEE PR (140, TWR-SER #1 TWR-SER2).

BEXFEAREZBREENSA, Rev 0.1, 09/2014

Freescale Semiconductor, Inc. 9




san ARG HER

SRR
_ s
EMCUESR 5
DF j« >
B 3.3V
USBEBIR ; S
» L H-o o | ai‘——%>
it
AP 1R 5
Dk :‘4 >
- 3.3V
» H oo (¢ | | >
x.xXV
i
M r—E R T )
AR , J ? sv
> & _l >
USBEJR — — T3-3V UQJ
l/}%‘ 3 | ) %I
it A
| 45| 3

9. RBEX RSN BEIREE

TREXZRGHERIME O fin. Ef, LEMERERT MCU S, fAEERERRHFER, KEEREREMN
Mo EMARALTH M (A MK GRET TR ), A S IR fRA K @R R . ARkl USB HL4THEA I MCU #
i) USB LU, #5H LAY HER S % s R IR I AE AL 5V F 3.3 V BLURHL R . IX 1 B 7E T AR R PR A
B 35 R GRS B SR G r AR o e . AR ORIE B il USB MLg, HEBLAT DL f M bl (FE &
H AR [ 7 2K SR ) o

AP ESEEEL. ErLREE B SRR, SiERESPUESALE . RERFEL MR E, WA SERR B4
M—ERARNLF33IVMSVHEE.

AR T MIAR e SR E YR sk USB HLRHEE, =4 ELE_PS_SENSE 55, HHiZESEEXNRGEH #H. HiidA
HELR R4S 1k A AR R LA, DUBE SR 5 5 o

BEXFRXRGEREEN S, Rev 0.1, 09/2014
10 Freescale Semiconductor, Inc.




h o
g |

3

Jone

B4

AR EIL IR QARG T EXRG AR . w] IR 8 R 2T . BRI i R G0 P AR R AR
NEEMITR, ETIOANR, FFRAMEBENAREZEBRIEL e HEXRY%.

4

SENH

KTHEXRGMA A LI E RS o EZFEE, AIZ% TS (AT freescale.com K5 ).

1.

NN E WD

EBREZZ M, freescale.com/tower

B R g AR A R R IR A, AR 3

1B AT R LM, usb.org/developers/docs

TWR-PXN20: Power Architecture® PXN20 MCU 4R R Gi 5k, freescale.com/TWR-PXN20
TWR-PXN20 J5 ¥ & PDF S, TWR-PXN20 J5 # %]

TWR-K60N512: Kinetis K60 30 R i, TWR-K60N512

TWR- K60N512 JR# & PDF X4, TWR-K60N512 JF# &

AN4390: Creating Your Own Tower Module

BEXFEAREZBREENSA, Rev 0.1, 09/2014

Freescale Semiconductor, Inc. 11


http://www.freescale.com
http://www.freescale.com/tower
http://cache.freescale.com/files/microcontrollers/hardware_tools/schematics/TWR-ELEV-PRI-SCH.pdf?fpsp=1
http://www.usb.org/developers/docs/
http://www.freescale.com/TWR-PXN20
http://cache.freescale.com/files/32bit/hardware_tools/schematics/TWR-PXN20_SCH.pdf
http://www.freescale.com/TWR-K60N512
http://cache.freescale.com/files/32bit/hardware_tools/schematics/TWR-K60N512-SCH_D.pdf?fpsp=1
http://www.freescale.com/infocenter/topic/AN4390/index.html

How to Reach Us:

Home Page:
freescale.com

Web Support:
freescale.com/support

oY=
o]
o
Wi
=
<)
o
|

ARM

RSP EENBARSMARGEES A Freescale = iRo ARHK
BREE BRIE TR AR SR E B TR E0%E 0 T8 A B 3% A ARAF
T, Freescale fREEX WAMEA = MHFETERINA, BALBITEA,

Freescale W H = REEM45E AR A HEER M TMEMBR. R
RIE, tLRAIBRENNAREFHREFHA RS EE~EWEARE, B
HiERBERETBRT ERENIMHENRELENNRE .
Freescale BYZRIE R F/S A 1 Fri (L gy« E 8 S 30 7E 1[5 R A A AT BE
BHXAE, KhRMEELbERBmERTk. FIEETSH, 84
BER, BREBARFNRREINEINEFNWNARFHTEIE,
Freescale KRERIESEE RN R EMAFIMERMIFT], Freescale $HE&E~
M EE LT Wit hES R EHEERRMEMH: freescale.com/

SalesTermsandConditions.

Freescale, the Freescale logo, and Kinetis, are trademarks of Freescale
Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off. All other product or
service names are the property of their respective owners.

© 2013 Freescale Semiconductor, Inc.

Document Number AN4649
Revision 0.1, 09/2014

2

Z“ freescale


http://www.freescale.com
http://www.freescale.com/support
http://freescale.com/SalesTermsandConditions
http://freescale.com/SalesTermsandConditions

	概述
	塔式系统电源
	塔式系统电源引脚
	塔式系统梯板模块电源
	原理图信号说明
	参数

	从USB连接器向塔式系统供电
	塔式TWRPI
	参数

	自有电源
	为塔式系统的模拟部分供电
	总电源框图

	总结
	参考文档

