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»1lc
Bi"d!A Eqln

1.1 Eqln

1.1.1 A

6EJIKY gNi KinetisL—I3MCU F e 7_YDAB /A A_u#t5ERKA&B /A$(1 " It
)g"2F K "fi[+52 A

1"Ye6e(7}0 Yo[“# eiB +6& 'F #*OVY1c!($(5 3 1¢!( A

1.1.2 1’3

Kinetis L—I3RKA& ™I1,& "Flash$( SRAM *6 D& DA *5 3 *6 D$(I§.+2 We A; (2 1%
(>,*0 D& #<_T_c FlexBus(*',/xN[3A#s[[eS A «Ge 0#<__c  FlexBus2 Weé A O+:
CL6eejt/AP™ 1. —[JjI" *6 D& 2 We A

113 "E,, e

J(Ce& _el—(© €5’ Yot jH-akX él—  O#r/311)g'¢7a2£d$ (SP)%e. j#-akX él—
4#1/318.4[=5 & (PC)AI)g#-akX /ah é*  Flash*d D& F '-&I&U (0x0000_0000)
( A A5E Ya++" CISNOBUH? Yatk<YbfceY +¢#-akX ai+6 €l SRAM AKinetis RKA a4E

2+l Flash.#+" A — i (Y2.++"_cl§ ¥ ™/ah &AI',  Flash.++_cI§No60#22
we A
#0/3'¢7a2£d$$(18.4[=5 & #2 Y2( C¢& J»_ ! PC&I&U Y5.02)g2 We2£ € A
1"Y+6( 30 Yo[‘# eiB +6& '# OY1c!(F «(©é$(£+" , J|A
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1.1.3.1 "EUWY¥ q

(© é6»es Yof JTAG.+PT+(2%:5*0 1/0 .+Pf_w! | DA tjtex23 °BR/s ¥AII", 12e /
g§2eDNex| DA Al 6¥9v:2{";P™F .+Pnt[@( &A9%22{":P™BR/s A

1.1.32 "E2¥ q V

(© é#2 Y5 *0 1/0 .£P] y2¢l DAYF+Qe § ¢ *$+ P™ A; (2% E5II DA %(A’,
1¢915&0F 5'd;! e%o A(© é#2F nt{@5'd;9%.«5E DA FLL FI', (FEN9%.« A_uli9s
.« § YA —N{Did*h-CKFLL)3I 75'd; ¥YOp_»!I", # OY5'd;DA g! #*0Y>, AF§e, Bs+65’
& \<x ¥&|OfeeY _wWe% Bs( C¢112&A[Y[q5'] DA A(© é#2 141705'd; AL—N{5'd;
$( Flasg\S’d;XG P™ e4E2¢ 4+~ A; (2% Flash*6 D& 3C!0& jt »N*6$(h #rN IN&
CI PTM

1.1.4 A~¥"d SA

§fhSE! "_ "I)g"2F 30Y A «GeA&;QR _¥Qt IAR Embedded Workbenc.ce#m
F «hello_world,h FS AKinetisHO ' «G+ E"i#C[+h FS ¥2#"Y]f+6EDA1O2£"63I 7F
KINETIS512_SC.zib# ' A

1.1.41 K®)glen

_U7'ISBE5#’ crt0.s EF ;aN2>, «Ge A[s «GeF ])g&I&U4AULA#-akX él—  4lY)g
18.4[=5 & ° E Y2« [RA( CC& #E"D5’ Yo+ TXGi2 42 Weé A+:CL5U<q5ENu_u ce’,!¢
"< e ETEK Yt [ 7TEK Y@O#2+¢! 4UA#-akX E A#-akX #&#ectors.nE2 11 A
6E' DAF 7£K O __ startuph

1.1.411 SAY"7i

g O eQE#; Y Y%.—[J+¢( CC& F_DA+*6& (RO-R12))g"2 O 0A _u#k _J_cmove
2£ €7 +(1- A

MOV  r0,#0 ; Initialize the GPRs
MOV  r1,#0
MOV  r2,#0
MOV  r3,#0
MOV  r4,#0
MOV  r5#0
MOV  r6,#0
MOV  r7,#0
MOV  r8,#0
MOV  r9,#0
MOV  rl10,#0
MOV r11,#0
MOV  rl12,#0

Kinetis ylel " v%-2 , Rev. 3, 05/2014
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114111 P? ARM =,

CPSIE i ; Unmask interrupts

114112 K 2z C Oy SA}

import start
BL start ; call the C code

1.1.42 1éen

_UT7'I85E5#"  start.c$( sysinit.c EF C[%0Yce>, «Ge A; «G<3l 7_fDAL—N{!%)g
"2 15703 | 1.0DA_wwWe[Y5 A

1.1.42.1 1 AE

+o * «Ge.ce#fm$([Y[q VBce) | DAF§e,Bs A _uY ;pi2 aY+d*F§e,Bs A <,0« 2 WeYsds
j@6¥5'.+Y ;P A A; Yede.+13/ah &A# ; j@F 20 E5d;$6»112We A &|; ¥la
h | DA E5I 1&A; 6»e« ©P™2 We"fi; [Y[q A

/* disable all interrupts */
asm(" CPSID i");

/* Write 0xC520 to the unlock register */
WDOG_UNLOCK = 0xC520;

/* Followed by 0xD928 to complete the unlock */
WDOG_UNLOCK = 0xD928;

/* enable all interrupts */
asm(" CPSIE i");

/* Clear the WDOGEN bit to disable the watchdog */
WDOG_STCTRLH &= ~WDOG_STCTRLH_WDOGEN_MASK;

1.1.4.2.2 SA RAM

703 .0DA ©#" Va#P™fceY 2 We « §; j@ Ai2 & z+¢#-akX j Flash(©!0!l RAM Yz+¢
Nk_c)g”F53 j Flash(©!Oll RAM ¥=if11)g20  0F53°,1¢ ¥ +¢1™5 |
Flash(©'O!l RAM A

11423 P? gHO

Y €0 /0 .+PY(ODA_¥h %2 dlah P™Jd#5'd; A #16¥ u70 Vf+#216P™+¢ £PT";
P™@e40 O.0DA1UfeF ":P™ A

SIM_SCGCS5 |= (SIM_SCGC5_PORTA_MASK

| SIM_SCGC5_PORTB_MASK
| SIM_SCGC5_PORTC_MASK

Kinetis ylel"v%-2 , Rev. 3, 05/2014
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| SIM_SCGC5_PORTD_MASK
| SIM_SCGC5_PORTE_MASK );

11424 0G66"dHOZzAcOq

(fDA_°5'd;#mD»&MCG) OL—N{5'd;31 7 "(T £_¥h A703 L—N{fce;p é0 MCG 9%
« A#rOY >, $( ¥+6h-C# [1— A

1.1.425 P?,-1

6E ' E 2.+PY PTA4_z3All ce AE2¥dJ A2¥ §[-2¥dJ# CD» E5IA DA GPIO E5I ¥
O" ©5ENMI E5I ¥2&| O_U<[Y#mF E5I"*DN. Y #mF E5IA _u70+IP™H y;k2¥
oe §2¥dJ ¥%#T  CD» ce &£ E5l KoeY P™ARM E51%) NVIC cJ|1U_E A

/* Configure the PTA4 pin for its GPIO function */
PORTA_PCR4 = PORT_PCR_MUX(0x1); // GPIO is altl function for this pin

[* Configure the PTA4 pin for rising edge interrupts */
PORTA_PCR4 |= PORT_PCR_IRQC(0x9);

/* Initialize the NVIC to enable the specified IRQ */
enable_irq(87);

y
O "R NBNTfh %6/E5Uldfable_irg(’™5 A 6¥!) fi P™
IRQF [Nb}0 ¥#1Y] « E5l, 1¢ A #,2 06/A£5UHO E5I60"=
'1§ % » [R NBNTfp A

1.1.426 P? UART [10O Y-
#AY]6ES#7YIELL | E « fDA.Z; AO#rUART)9%280 A

11427 K z<'0f”

/* Jump to main process */
main();
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21 —qln

2.1.1 A

6EJ| gNiacDAKinetis MCU5’_wWeH ’[Z[=F 6ce 6<q A7 .—L—N{5’ Y[Z[= V#0/a

h OYUI[T(15Ufp ¥ /3/AP™ A1-6E$(\Aak>}]06eNdDALOF 6»6- AJAP™ _{-O=%#lljt
_»5*0 W#(CC Y% a0 _zDA *9ve2{ #'F LZH ac7O A1-6E#s R’ ¥2...F/ $i %! E
PgB#<PT“"/'S\5E60e52\NF R A\Aak"i2" C$]F #!O_YalA AkfUIA #EE#AIA#WE 112
4U.87£1b

Freescaléd.«L—N{fa-O_z#o[" | Freescale MCW /$(T";P™B /A 3/AP™ A@OO" ¥2['
IL—N{. fal 8nL—N{[Z[=2 6E+:CLF C¢0-RY ' A6ES#7y+¢3lll Freescaldd.«L—N{
acDAF e 7H 2 6E Y. 31 7 e 76¢_2#0 VuN{L—N{ 1 ©fceY +:CL1UBY¥2 6E_¥h °F
—[JA

212 UéfAm

#10DN]«7 (PCBYF N'Nc#rlO *[T(1&|Lv2 A_7-OfceY OYUIF &|LY4"i2" E_z3A& A60
8LN " Ajt_» W Aé »}# A.ce! $(DN>,{Ja AV @O z3A& $(71 7608LN" ' L.ce

I ANfDN& J& °F 4UO ++60eNd C$]F 1-"Qe! aiY Y 86¥ ce 7'—6E.—[J#P™5US0/
$i PCBXa'éF DN;>/AP™$(DNH]! +UfEMC) A

2121 On

PCB.0.i#aC¢N'Nc ¥ /31U6¥ z3A& é * xIW MCU F DNJ<7 F 71 ce_U Y%'—6E/10e
5E> 6+¢ MCU 4U&A z3A& ces 1&| O z3ADNNGH# Y5 u 7_z3A& #P™1- Oftda4y@%o
& A_u70 6_tP™el:pMCU ( RAJtP™GH#t]d E % jO"+ Q+DNJ<7 XG!—J A) 78fce
Y Yotk o+¢_z3A& 4UAPCBF F”"W_UN’ ! 4#tY MCU ©&A_z3A& eF | CE A
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—qgln

_73A& F €0 .0.i#aC¢ Y%4E2:4U0 >€<~& R’ Alah &A_z3A& ( 2-10& (E Y.@O0#21é
P™[E }#“&APCB | 441 AG¥! [o[yh4F 6+(1}0 Y['# ej /! >E<~",I¢ A

2122 E=+x

[T(TIL—N{V @O#16¥ ce £DN>,DN# YADN>, _{-ON&N, *,1¢$( +& (E ,1¢ A «NKI,
$(+& (EF +6 & ©aiY YeaiY F 5E ce /£ ,I¢F & (E©.0.2! /¢ A eQEO Yee ¥
@<YDN>,.0 aFe<YDR>,!¢.ce %45 *§",1¢.0 29%:2( ", 1¢!¢.ce A

hz/t"y+°.0DAJ[L AN2764.3ljt— */J3C!0& .ODAF GH#t2-10/AP™ | [ Nb[+52 "DN

> "{fOIW A'—6E#;C¢5E&A ©# DN>,{ ces4UO e A é_f>€<~& A @<YDN>,{.0&AB
C¢ | aFs<YDN>,{fOIW A/aY 5’ %!¢f0 ©# Fe<Y";P™&0( 1DN>,'{ °.0 DAB C¢fOIW
12HWOASE<~&S2-1) A<, 0« ¥2'8.«L—N{7 DA(Y E#WOA>E<~& 7 1¢f05 *6$(9¥22{
{ A_1.0<,0« Y/$(1.0DA#P™ ©fceY #WOA Y2 ©# '{F B C¢!¢f0# JO(» A

LYY Y
Vbb O (O VDD_ISO
AAA-
9'As?q AS?q
If?Db"#6 — p— If?Db"#6
vss O - O Vss_ Iso
AAA-

m2-1. Y €0ro

_9-O v.#WOANiNx 108 R '5E+«DNO0»12ex23_ +00 MHz5'NB 100 f °F d];A iH]
C| ADN+U ceQESENF!l 1uFY>€<~& AJ< ©/aSEF"#'F @1 6¥jth-1-1¢F 00J<.0
¥2... éF @A

2.1.3 PCB fLIn
6E",!¢[D[V+e PCB-Y+UQe! aiY F DN>,$(>€<~5Ufp A
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2131 E=fL

DN>,$(&I'5 *6L—N{F -YN[5E/$(T46Im $# OYS#BE[D[V$( %[JF [yh4 A'—6E/10s
5EH y MCU $(! 15*0& ’_Y_c éex23]d 3AQDN>, A+e * ;e+b$( A+p PCB 4!
"#:1USE DA+Y] N[$(_+-F +b#t2p A+e *i fF jt_» MCU Y2.—[J" [Fjt_»/J(

CC& L—N{F #;lu ¥Bs! 17 ["5E DADN>+b$(3A&I+b A u#P™ {3ljt PCB1-6E %4

) (5E#< eeé & 12 §( RF _,+ %40% GH#t2-10/AP™ Yeé €5 iD» C$(Ne2@1-6E A

0eQE7 [» ¥.3A&I-YN[.O ~ &4 * — il r-YN[ A3A&I+P12] N[O ©P™XG }#5l.08 A+e
*A+PYF +eXa2') LQFPY%—[J&A MCU +eXaF :y 85U DA ce A£3A&I+P Ye [eé
& RF_,+ . 3ljtGH#t2-10/AP™ A MCU F 1U6¥VSS.+P{ ™.0 z3Al3A&I+P Aj3A
&I+P |7 F ] N[_z3All 1+P$( §+bF J#+b5 ¥.0+U#P™G%0 ADN>,+b#< « E5| «3|

7 ©#'F DN# A MCU F 1U6¥VDD .+P1"™.0_z3All_Z.iF DN>,+b A7 QtDN>,+PF
] N[_z3Alh +p$(.1+p !F DN]< t 12eDNex A>€<~& Al r_x_-$(j "D& °5 %.0
+U#P™G%o A6e(T }0 #7Y] &§fpF PCB+pb'¢#[ !¢ A

2.132 E=+€0,ro0

) DN>,'{",1¢10_E % ©#"{ DA#WOANINx7 !¢f0 A5]]<DN+U * GICE O#WOADN+U °5E
DNS *6 D R * %DA *3| 7jt_»5 *6DNJ<1UfceF GH5'P™ak A

DN>,5]]<DN+U/ah fii_ mMCU DN>, +P4U0 A'-6E#;C¢5E5]<DN+UKACU II',F
ks x - 2p3l 7GH5'DN<Y A.) Y%k £ Kinetis MCU ™IO ce DA *1170_x_-F
e#[YR & &0 jt » x_-F J#mDN<Yfoe;b ©5E/$! dE A A5E (2, }#*j e
A_x_-DN. _2pli#, ce £ x_-DN. 5 YfoeeY DN>, 3l 7P™ak A5]]<DN+U3| 76E&I>€
<~ (2. £PT#t2pF / $i © T#i5Y!IDN>, | 16&|0" © 1.4] RF _,+ A

5])<DN+U+U#P™f{i_MCU 4UO F '—6EY Ini@0O_zDA ¥#SF 5E60ce(Aei.B&INABD
$( VSS.+PY cesF DN+U1U.p1-F CK]< A; Y IuF +:5Y#r1O *+%Xa+p5 AHN>,-YN[$(
DN+UF B C¢+0O+" E
, +%Xa+p5.& ' a+%Xa&A:yfpF PCBY:DI */$(1& ~™fceY J e ¥%&|O ++5]]«
DN+UF g\u_ml§.86¥_ (AeilO A& '+%Xa&A:y#i Afp [F  PCBY: Y[T5]<DN+Ufii
/36 m
, DN>-YN[..# *CY7ieN!3 (BGA)++Xa ¥4U6¥DD/VSS +o ™-YN[_z3All+Xa &fp
F! rtb A _u706++U5+¢ VDD $( VSS.+PT+%Xall_u 7+P!IF DN>,$(3A&I+b A
5]<DN+U#< «4U&AMCU 8§5UF "OY{ E ¥4_z3AfG-Ofii_ mDN>, +P] A# Y&S2-2 A
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BGAC™Ig

~8P ~
GA.H7i)-1$.K
bV-a%E*n

| Yatls

VDD
VSS

m2-2. K60 TWR 642 BGA o-ft
, DN> -YN[..# *&W5U1LY. (QFP)}+eXa ¥YDN>,.+PT#< «|ADA] N[/ #-31 7Nu MCU %
O" ©fceY jDN>,+P3l 7 AV @O+¢5]«DN+Ufii_WDD $( VSS.+PT4UO &A_T#-
MCU F ] N[ -ZNK]O(» ¥286¢) F 6<q5E+¢5]<DN+UF 3A&IJ< z3Alifi_ m  VSS
+PYF 3A&I+bP 1 T _c_c*d$(G%o] N[ ¥2+¢ VDD J<_z3Allfii_m VDD .+P{F DN>,
+b t §_c_c*d%$(G%o] N[ A

2133 -

Kinetis MCU!ADAI" 5 *63CIO2ERY& (DCOWE"D +3C!O/xN[5'd; 2@0#2703 feeY Y%
IADA_ " P™ e /E12 A /E(2,2ERY& A(TDA_°5'd;#mD»&MCG)9%&0F (2, 2ERY&
#<s5EN-C#RY&e j 32.768Khzll 32Mhz ceeF 6 i12f D“[-2E& A+:5'5'd; (RTC)
9%&0F (2°,2ERY& 5E32.768 kHz6 1 A

Kinetis ylel " v%-2 , Rev. 3, 05/2014

22 Freescale Semiconductor, Inc.




.4
»2c¢ Bi"d!A —qln

2.1.3.3.1 RTC e

RTC2ERY& _z3ANEXTAL32 $( XTAL32 .+PY ¥5E60eK "AF -YN[ A_u A /£.£P1&4 ¢
* BGA +eXaF ((CK@|Ft | ¥%&|O #+¢[+6 i4U&A PCBF h +p ! %fi_m MCU Al
2ERY& ©fceY — Al 1(2, B’ ¥%&]; -YN[5E j6 iFe3A_z!i MCU .+P{ A

32.768 kHZ6 16¥#C.+P1&E7+.p$(X \D Ali+eXa ¥2.—[J DA&E7s.p+eXa K "26 i

F 4U0 $(-YN[ AEXTAL32 $( XTAL32 .+Pf#<cj MCU Fe3A.+!— %6 i#c «+Ut#P ™f{]
_mMMCU 4U0 % « [40% & (E2-10/AP™ AX\D6 i#P™! 6¥@!Fte«f0 ¥ 2#C.+PY6
IF";pF ly6e_x %&|0"-YN[$(4UO 16+(©6b A

2.1.3.3.2 MCG -

V @®RTC2ERY& 0#<DA gMCG 9%&6F 5'd;>, ¥2 ah-C##tP™ell0&32KhzA O
MCG 9%2&03l 75'd;F jt_»2ERY& fi-O@ <x Al *[<2ERY& F B’ _¥2... %[ Y]B +6
& 'F #'OVY1c¢!(A; ([53«6 112[-2E& F 4UO A

EXTAL $( XTAL .£Pf é* BGA +eXaF (¥,@|FtCK !$( QFP+eXaF 2IYn.+PY | %
jO" O&Ah +p Ifti_m MCU (4U0O 6 112[~2E& . -YN[3I 7J e A#ii$DNex$(\»_
DN+U tRefoeY © (#< «4U&AN +b ! A#rY] &32-3 A&S2-4$(&52-5 A

<,0« Yfo[-2E& F &";039%.« ©fceY #ii$DNex ¥#<P™ ( ©faeY (2°,\»_ DN+U A[,0a
#\Y]B +6& 'F #*OY1¢!( R u7O+i#tfoeY 4UO e £ R'. -YN[ Y2 g(A(AK "2 A &
""032ERY& 65 #sL—N{ CD»F & (E. 2 Y/ah " +$! *6 i-YN[F 2£"6 A

6 112[-2E& .0fi_m MCU 4UO A6 iy 85UF +b | ©/36¥ — fliL F }#-YN[ A
—[J+¢6 iy 85UF +P[ZO O3A&I+b A6 i#fl \»_ R'$ &.04U0 e Ael2@CK %
el:p+%Xa+b |F F”"W ##mD» 12 A; el2@CK#<+j6 1.2PJF"WF  VSS.+P{]
)g A<, 0« 128M&352-4$(&352-5 E %el2@CK $(\»_ DN+U °_z3AlI3A&I+P A

R2

XTAL

R1

Cl ——— Y1 — C2

v v

m2-3. A~O8E~"
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m2-4. BGA ¥V?208f

m2-5. LQFP ¥V?208f

2134 Y'ro
_DA/O .+P1.0.i! 6¥ &!CF fOIWS(>E<~";P™ Yael:p#s!IGH#t/ $i A
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2.1.3.41 RESET_b , NMLDb

RESET_b+PfRe-Z P™ %ly/ah fi_m MCU 4UO ce A00 nFDN+U Y2 «+:CLGH/* y
2@ AIMI_b .+PJRe-Z P™ 141 0e+6 OP™&A[*.+Pf | z3A — ADN+U AR«# .+PY-Z P™

acDAnt[@" P™ 15luk AE.£PY&A! 6% +«F 117 :2eDNe>< Y &.~[JacDA(Z, 4.7 kf
Q+10 kf '2eDNex A aDN>,. +P{>E<~ 070 Yo+e * u 7.+PY ¥.—[J60e(Aei.B&INA+«DN
+UF 3A&ICK]<$( 12eDNexF VDD CK]< A

RESET_b£PY_t6¥ oe /E#< €0 5 *6>E<~& YDA «&A IDN ¢#22-10; P IF >0&A&
(EA6O é6é* RCM_RPFC+*0& A DA[+>€<~&F [y % |_(E |2eDNex$(DR+U
P™#t/3 ©fceY ¥ A&AJIDN;°& (ECK( E % i@0.—[J DA ,>€<~ A

2.1.342 Y™ 1O

_IDA_I' Y5) é_» /! A+65'& /' $(7 Q17 (?F }#J&%.0! 6¥ &_T>€<~& '3A
&l IO(’SDNeX$(DN+U °eel:p 12 12GH#GD&E5 3 A>€<~& DN+U.0fti_rMCU .+Pf4U
O YDNex#c< ofii_m J#>,4U0 A

+0*7 QT _z3A&F /! ¥ z3A& (.06¥ & >E<~Y2+ei& (E_w! PCBA uY ;b z3A
& $ &e! 6¥ 8nF 3A&INo7 ADA *7 (2 }#F 108DNex.0+U#P™fii_m_z3A& 4UO A
) 78 I N[fu-Oe YotP™ 9 j! DN]<2&#r& (E Yolp#P™foeY &Afi_m  MCU /!
+Pq( 4U0 >€<~DN+U A

é* MCUead mF _/I-+P1©.06¥_(AF DN+U A) 78fceY Y2 _u 7 J## «&A\»_ 12
_z3A& ( DADN+U Y o+¢_,+ eéQe60e & A

21343 E{A&

9v%2{ /' (1.0! 6¥ & T>€<~& A9¥2{ /' F 2-1"&A *>€<~& [Z[=feeY OYUi>,ex23%(
ac705’es 160" ©5EK "fiF 1/:ph-C# Y¥+Al 5E+e *jtI¢_DC#9%5 _2p A_uah5|<q[,Nb
[D[V_u ce[yh4 ¥ &-OY /105E E/f »ac705’es 20p_»ac7O5’esF”;p %Y ;p6e+«F DN
+U g$(>,ex23 Ajtl¢_DC# /! 2@l¢_DC# /! F";p %Y ;PF DN+U @$(>,ex23#P ™6
+«

eQEO Yce ¥.DN+U ORYI&BEt »_2p°Qe 11Fré »_ 2p ATOSDNexF RY&s
5E5 F:A)bll 10 kf A

214 PCB 2 3
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§eé5'ee$( zZN%oh-C#°© 1.+] RF_,+ A#70 % w! L—N{F GH#tP™akfceY 2-10 ¥
el:p! / $IL—N{4i g 1! +U/A R+e *jt_» PCB[Z[= V#0 Y#;|USE+¢1U6¥ }#“N[-Y
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6 +PPCB CE
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JE3+b M+p° € W$(DN>,+pb
JE4+P Ul+b° € }#$(3A&I+P
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JE6+b L1+b° € M“$(3A&I+P
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#670/_
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0 v—qgln
215 90 v—qln

2.1.5.1 VBAT

VBAT _/! &AL—N{3%DN$( &":03%9%%.« § (RTC $( 0e /E32*6R +*6& 5# ' 7DN A;
+P{#<j VDD DN>,12"e,F (EDADN;iSS/3DN>, A ce £K "iiF DN;iif0OIW& Di ce /!
eDb7 F #hP2B '—-eNBN'1- A §fpF TWR 7 +:' (&32-6)&A xL—N{DN>,! %05’ ¥2acDA
BAT54C & '3l 7(EDADN: i A.—[J&A+U#P™f(i_nmMCU F &I5U4U0 oe A00 nF5]
[<DN+U % « [6ce(Aei.B&Ieé éDN>,1£2p ' 'F / $i A

VDD

VBAT
N BAT54C

T 1

m2-6. VBAT 6aUé

2.15.2 Ea< v

) 78&ALZ+b[YR N'IN9Y2.« § DA-IbDN#>,9%&0F _/I—Y2/ah &AVREF_OUT %P
$(&I cee z3A ae A£100 nFDN+U A

2153 @kog

Kinetis MCU!ADACortex[Y[q3A#s_wWe[Y[q$(N2I§ A19.+PY Cortex Debug+ETMBA
#31 7 JTAG$(TWeN[[Y[q_z3A #FS7EDN>, A9 .+P Cortex[Y[q3A#3l 7 JTAG
$(TWeN[[Y[q_z3A A&32-75UHO 'TWR L—N{7 ! DAF 20.+PY3AB5U74( & 19
AP R &52-85UHO "0 .+P3AMB5U7a Y & 9 .+PTRA
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»2c¢ Bi"d!A —qln

VDD VDD

i PTA3/JTAG_TMS/SWD_DIO

PTAO/JTAG_TCLK/SWD_CLK/EZP_CLK
PTA2/JTAG_TDO/TRACE_SWO/EZP_DO
PTAL/JTAG_TDI/EZP_DI

N

PTA4/EZP_CS_b
}-GAA (5V)
}:-GAA (5V) 13

RESET b

PTA6/TRACE_CLKOUT

PTA10/TRACE_DO

PTA9/TRACE_D1

PTA8/TRACE_D2

OO0O0OO0OOOOOO
OO0 00O

PTA7/TRACE_D3

m2-7.20 ,—Q@kug

VDD VDD
10 (}i PTA3/JTAG_TMS/SWD_DIO
3 O O 4 PTAO/JTAG_TCLK/EZP_CLK
5 O O 6 PTA2/JTAG_TDO/TRACE_SWO/EZP_DO
1o O 8 PTA1/JTAG_TDI/EZP_DI

PTA4/EZP_CS b 90 (O RESET b

m2-8.10 ,—- QB kzag

[Y[g }“2 IDA 1/O .+PY(ODA %&|; 71 7 Y ;b _ZiF €07 ¥2...-» g9%.« A
PTA3 'F JTAG_TMS }#feY e A£.0 '12eDNex7 _¥2...9%.«@Bortex[Y[qY RY.—
[J JTAG_TCLK$( JTAG_TDI.+PTt PTAO$( PTAL | ©¢(£B .+DNex 1jt12 & %

« [.OIO _u 7[Y[g_/! xPY( *-ZG*BR/* A<, 0« Y[Y[q3A#e EF RESET b}#“5E
MCU F (© é.+P] % ©5EJTAG_TRST}#“A ; 3A#sF z3A& S5EJE3C#h!30.050, E
| 3A(D ARAFST7EL—N{! DA u 73A(D5 Yah #W3%.xP% DA[Y[g-*! F 19 .+P
12 9 .+PY_7'é& A u7 z3A&F Samtec® "#'5E E

, FTSH-110-01-L-DV-K ... 28P{dE3C_z3A&
, FTSH-105-01-L-DV-K ... 18@PdE3C_z3A&
, FTSH-110-01-L-DV ... 2@PY_z3A& Y:5|dE
, FTSH-105-01-L-DV ... 18P _z3A& Y%5|dE

[+3A#+&AN FS.ce#tmeO;Q/$6¥DA A&Ah FSF D» CeO;Q ©/a3n! 3A(EPGB @'Fti@!
&APCB |« [+¢7 _wWe[Y[q A
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» 3 C
3* | eA (NVIC)

3.1 NVIC

3.1.1 A

6EJ|[+52 NVIC) fifol-!l  Kinetis MCU E ¥2+#f) A"€0  NVIC $([ZO 9%2&06 E5I A
6EJ|_t gNi " O1Ufe(YZ[ZO ES5I «#f) fi+¢ E5l#-akX | FLASH ai+6 é!l
RAM !F;j@ A

3111 e?©

NVIC 5EARM Cortex ML—I3F 7£1b9%2&06 A[+9%2&6 2!!70jt.Bfol~%2_w! E5160©"=
''§ ISR 12 /E$6»°$(_ce!- ISR 12 £$6»°F . _{fu-O é A

NVIC 317 16 £ O#F E51" &NC A~ 4NC 06wejt¥% " 4NC 1560 & A_u#< «DA7
3C!O$t £ E5l/ah (C¢ A") ¥&ADNG6O3C!O.0DA E 5 78UART $(+65'& E5I#'5’

#mD» ¥{ C¢l—"DDN60OF +65'& E5I+¢;p a a3A40*0JAFART E5I6eaiY A_uli0a

IQ § %.+65'& ~aNC/ahjt* UART ~&aNCA

3.1.1.2 +Y

&AKinetis MCU | %2 NVIC 6ce(f31 7 120 A& E5I>, %! E"j2°1170B +6F 16 /& E5I
>, A+ _t+:CL"60e(f 16NC+(! #N28§F “4NC A NVIC DA ce A#-akX 7 K=C¢ E
51 Als#-akX #0 D&A Flash12 RAM E Y%#703 .0DAfoe;p_ wwe _¥2... A

V31 =,sE
1q |_ |IRQ |('.>+ v |('.>+|’-
ARM =,"d) @AY _
0x0000_0000 |o |€ |ARM =, | S\.E
IB:?2A° NV
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NVIC
V31 =,s (?A)
1 € ARM =, Shi%9”
2 € ARM =, NMI
3 € ARM =, —sE
4 € ARM =, i% 5@sE
5 € ARM =, 9LSsE
6 € ARM =, P"sE
11 € ARM =, Svcall
12 € ARM =, JkSe
14 € ARM =, V+ ¥"d> hp
15 € ARM =, "d«...cH
3.1.2 ¥AUe

NVIC /$+U5 €0 A6E",!I¢Nul-" A /£ "I AJE ce / *i[*5%) i'é0 ce A9Y&6F
NVIC A u/Z& *iE DA&"0%3+65'&  (LPTMR)AJE ( £ *i+fiHO) fi+:CL+¢ E5I
#-akX j flash+6 éll RAM A

3.1.2.1 ¥A NVIC

"60 B +69%:&0FNVIC feeY I5! ¥ /E+*6& E NVICSERxX! NVIC P™+*5& A
NVICCPRx® NVIC =if +*8& °$(  NVICIPxx® NVIC E5|” 4NC+*6& R'é0
NVIC ° P™1Ufoe(3[ZF ES5I ¢#2 % NVIC [#< w! [*9%4&0F ISR +6©"=! — fi/l(
CCF [P A

3.1.2.11 }'ue,3d
6E '[*5%) fi[ZO B +69%4&3F NVIC A 6E' DA LPTMRA
“60 [*9%&0F NVIC F ; j@) §E

1. jB +6& '#"OY1¢!(F E5l_Y_i1¢ éJ|R F #-akX EH +69%:&0F #-ak#$( IRQ
# A +e* LPTMR Y2#t-ak O 101A

V 3-2. LPTMR
1q _ IRQ (?+ v (?+1ie
0x0000_018C 99 83 TSI T+
0x0000_0190 100 84 MCG
0x0000_0194 101 85 LPTMR
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e
»3c 3*_ 1 eA (NVIC)

2. H+6$t ANVICSERX+*0& "i#C; IRQA :k /£ NVICSERX+*0& "i#C 32 /E
IRQA &|; ¥2 NVICSERO#<+ P™ |RQ 0Q°IRQ 31%2NVICSER1#<c+ P™ |RQ
32Q°IRQ 63YV2NVICSER2#<ce P™ |RQ 64Q°IRQ 95A6\E' DA NVICSER2Y:

&| O LPTMRIRQ O 85ANVICCPRx DAF'#F #Ge .6E 'O NVICCPR2A

3. Y Ge_i$t ce €0 & YsfceDAB22 We9%4i g «SSI3IRQ#F 65 A ; @DA* p™
NVICSER2 |F E5l. =if  NVICCPR2 EF /I( C¢ E5I A

HO'E
LPTMR BIT = 85 mod 32
LPTMR BIT = 21

4. ;5#°é0 LPTMRF E5IE

NVICICPR2|=(1<<21); //Clear any pending interrupts on LPTMR
NVICISER2|=(1<<21); //Enable interrupts from LPTMR module

5.3A 87 [20 E51" &NCA _u20DA6¥! A Kinetis MCUG¥16 £ O#'F ~aNC A
Y [ZO “ &NC 415! NVICIPxx +*0& Y»xx, X HORQ #“ %26E ' O NVICIP85A
<, 0« Yijt €"a@*0R DA *[ZO ~ &NC Y é é"&e*0R yDo Yo [—#r@ O 0A &fpF
LPTMR HO '+¢ ~ aNC[ZzO O 3E

NVICIP85 = 0x30; //Set Priority 3 to the LPTMR module

6. [ZO NVIC +*0& #2 Yo+(1-/ah P™ ES5IF (2[Z°é0 A
7. &AISR E Y4=if (][Z E5I7£/s » éaisL_w! A +e *6E ' E

void vinLPTMR_ISR (void)

{
LPTMRO_CSR|=LPTMR_CSR_TCF_MASK; //Clear LPTMR Compare flag
[*ISR code goes here*/

}

3122 xcE_V

71 7.0DAY ;p#-akX é* RAM EA")&A RTOS+:CL5U74 E Ys#-akX foeY € *
RAM E Y2« [1I70&A_IWe5’ S40#-akX % jO"+%Xa ISRA

NVIC 317 " ce £K "fiF 5U<q7 ai+6 é#-akX ¥ O; FSF »:DA10feeY DASL €0 F &l
&U &1—7 [ZO #-akX &él—+*0& (VTOR) A é TBLBASE[29]X HO#-akX F €0 EL +s
0* RAM %0 ++.0* Flashl TBLOFF[28:7X HO#-akX F &I&U él— A

Cortex-M4 &[Z RAM ])g&i&U & 0x200000004) 78 VTOR TBLBASE[29]60 é ¥
Iu#-akX .06 D&A[+&I&U ADI * Kinetis MCUL—BRAM F ])g&I&U O 0x1fff0000%
&|; [+ é/ah =jf A
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A
NVIC

) 781iK32&#-akX *0 D&ARAM E Y/ah +¢[X j  Flash(©!Oll RAM A_t.0<,0« ¥z
&A717 &%0%9%.«§% e’ It RAM © 1 |DN ¥2_u#P™+"Qe#-akX #s20 A_uli0alQ
§ 1.0.7 &+C¢#-akX +6 é&A Flash E %!) w! &";039%.« A

3.1.221 }'Ue,z3d
(© é#2 Vatt-akX _§-O é* Flash E ¥ _u[*52+¢[#-akX j Flashl—"D!l RAM 5E60e-O
YIF4igAO;/ah2We A /E; i@ E
1. +¢5 /E#-akX j Flash2“\!l RAM A&A[*; @ E Yd33A& $ €5# 'X /$6¥DA A
HO'+Gs) §E
/*Address for VECTOR_TABLE and VECTOR_RAM come from the linker file*/
extern uint32 _ VECTOR_TABLE]]; extern uint32 _ VECTOR_RAM[];

/* Copy the vector table to RAM */ if (__ VECTOR_RAM != __ VECTOR_TABLE) { for (n = 0;
n < 0x410; n++) _ VECTOR_RAM[n] = _ VECTOR_TABLE[n]; }

2. (O'O[X#% O VTOR+*6& [ZO _2.iF él—ak E
/* Set the VTOR to be on RAM */ SCB_VTOR = __ VECTOR_RAM,;

/ah 2¥ANUI-F h ++(1-|_E; j@ % jO'H y)gNd*6&A ce AE6¥44F #-akX A

~

3.1.2.3 1725)

6¥ 7#CaiY *GeF .0DAI§.+ a Y[T#mD»717 " &NCF E5| Y% u5E&| O u 7 E5I+..0
DAI§.+6eaiY Al r0alQ § 121U6¥ E5I'™foeY | DA Y5 oH y «Ge5E#;*i.«F %)

4i gL—N{F ! 85#!1£2p A Cortex M4317" BASEPRI+*0& Yo+ 4E2¢l DADA1O ¥2...
F &  4NC E5I12I DA! ", E51 A

BASEPRIDA gNVICIPxx +*0& A&|; Y#<«+eTU 16 /A E51° 4NC %. °a DA
jt é"se*6R A

[‘<,0« ¥%: BASEPRI © {l DA — fi&—+6 " &NC.2-0 %) (© 61" 4NC -3 % C#c+&TU
F E5I (NMI) 1" &NC -2°B(H .2-O 1" aNC  -1°J& A

BASEPRI#TP™&AB 6R9%.« §[Z0O A(© é @300%1U6¥ ESI'™ P™ A

31231 }'Ue,z3d
Y [ZO BASEPRIY:#cs DA.cettm-o! EF ce E£!™5 A)&A IAR -o! E L[eI™5
#OIE O set BASEPRA
1. Y I DA_ éF E5|1" 4aNC %[*[ZO .0DAI§.+ Y[TF 6ce &  aNCA") »L Y[T~
aNC5 ... ABASEPRI/ah acDA”~ &NC 5 A

Disable interrupts priorities from 0x06 € OxOF */
__set_BASEPRI(0x50);
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»3c 3*_ 1 eA (NVIC)

2. Y1 DALU6¥ " aNC *H y#;*l.«*G*% BASEPRI/ah acDAGcejt#DAF ~ aNC
@ A+e* Kinetis MCU%260ejt ~ &NC O 15A

/* Disable all interrupt priorities */
__set_BASEPRI(0xF0);
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» 4 C
HO"d

41 HO

411 A-

6EJ>°HO&AT7I ce! ".0DA § %) i'6é0 L—N{5'd; #f(TDA_°5'd;#mD»& 1 MCG 9%
&67 L—N{( * O#'F 9%.« AHO [+5%) fi P™MAA!  PLLjt_»-* o Yofff) A&A
DAPLL $(8":0% /& »9%.« ces7 &z#t2p + w! 7 &"0° IWe9%.« (VLPR)A# (2 t

3l ; " e EHO ' Y59) fIADA RTC2ERY& O#°0Y5'd;'é0 dsh-CK7 CD»L—N{5'd;
>

412 +Y
5d;L—N{9 Yd#'YRS4-1 A
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HO

0&* 6,0
2zb®,5 & e 08*,58&1. i *¥AMI
3Mbe®,58 —e= [ 0&%))&/. :IL 8...9.0°k
|
N )1 — 287", 9p—ccl—— $:C 05Qn8...g.
0—287',92EQN8...g.
l»h _’l\ 0&*287&1.
9—outoiva—{cGl——> )OH[% X V8...g.
3/1 L
L1238 ',9—.—»(:(3 ODVKS...g.
EE 0&*)/1&]. ’ ] ) 9
0&+*3//&1. SR A
) 0&*)//1&1.
03Qn5%Us(+
= X
(;78/ XI—L > cha
;7$/B&/ + :
; 268&(58&1. £
2A6& ( > T:|oo
; 7%/ XF—— bEb 268 .&/. |—’\ (581, .
57 &5%U06(+ PMC
G781 K1, cern 3ogbep 22 5
781 XKP———
-8...8...0.

&* § 8...9g.hw66

m4-1. HOs¥m

L—N{NC5'd;DMCG 37 A MCG"j2"E
. A E#BJg[Y5 F I #0Y5'd; (IRC) %2 ce £h-C# 632 kHzF 0p_» IRC $( ce /£
h-C# O~4 MHz1 6¥&—+6 2!¢h-°F/f » IRCA
, d*h-CK(FLL) ¥» DAOp_»IRC 12(2',>, g O#"0Y5'd; A
, dsF"CKPLL) ¥2 DA >, g O# 0Y5d; A
, Qt"D[Y5 6QATM) ¥#<[ADA(Z, CD»F #*0Y5'd;+¢ A AEIRC [Y5 !IQt+6 &h-C# A

MCG3I7F5d;9 &) §E
, MCGOUTCLK _u5EDA * CD»!170 AxN[$(*6 D& 5'd;F xL—N{5'd; Al CD»7
> #< s5EAA #MOY2ERY& AAA'6 i /[-2E2ERY& A2, CD»F 5U<~5'd; A FLL
12 PLL A
, MCGFLLCLK FLL P™O0alQ §F FLL /I-A
, MCGPLLCLK PLL P™O0alQ §F PLL /I-A
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e
»4c¢c HO"d
, MCGIRCLK _USE_¥+8RCF /I- A#tY ¥2..[5'd;%[] P™ ¥+6F IRCA
, MCGFFCLK_u5EOp_»RC 12(2,5'd;>XG FLL (2,#"OY!¢h-& (FRDIV)!¢h-
F No78 Ai_¥+60p_»IRC5 %f " FLL 5[],  (FBI)9%.«$(5] &0,
(BLPI)9%.« (2 %.106¥! r9s.«&a#<3l 7[+5'd; A[5'd;F 7 >, DIl #°OY_¥
2... {IREFSF @10+6 A

f" MCG3I7F5d; (2% _t6¥! r¥ EL—N{NC5'd;>#< 7# li({Z9%&6 DAE
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/I'If the internal load capacitors are being used, they should be selected
I/l before enabling the oscillator. Application specific. 16 pF and 8 pF selected
I in this example
OSC_CR = 0OSC_CR_SC16P_MASK | OSC_CR_SC8P_MASK;
// Enabling the oscillator for 8 MHz crystal
/I RANGE=1, should be set to match the frequency of the crystal being used
/I HGO=1, high gain is selected, provides better noise immunity but does draw
/I higher current
/I EREFS=1, enable the external oscillator
/I LP=0, low power mode not selected (not actually part of osc setup)
/I IRCS=0, slow internal ref clock selected (not actually part of osc setup)
MCG_C2 = MCG_C2_RANGE(1) | MCG_C2_HGO_MASK | MCG_C2_EREFS_MASK;

/I Select ext oscillator, reference divider and clear IREFS to start ext osc

/I CLKS=2, select the external clock source

/I FRDIV=3, set the FLL ref divider to keep the ref clock in range

1 (even if FLL is not being used) 8 MHz / 256 = 31.25 kHz

/I /REFS=0, select the external clock

/I IRCLKEN=0, disable IRCLK (can enable it if desired)

/I IREFSTEN=0, disable IRC in stop mode (can keep it enabled in stop if desired)
MCG_C1 = MCG_C1_CLKS(2) | MCG_C1_FRDIV(3);

/I wait for oscillator to initialize
while ({(MCG_S & MCG_S_OSCINIT_MASK)){}

/I wait for Reference clock to switch to external reference
while (MCG_S & MCG_S_IREFST_MASK){}

/I Wait for MCGOUT to switch over to the external reference clock
while ((MCG_S & MCG_S_CLKST_MASK) >> MCG_S_CLKST_SHIFT) != 0x2){}

/I Now configure the PLL and move to PBE mode
/I set the PRDIV field to generate a 4 MHz reference clock (8 MHz /2)
MCG_C5 = MCG_C5_PRDIV(1); // PRDIV=1 selects a divide by 2

// set the VDIV field to 0, which is x24, giving 4 x 24 =96 MHz

/I the PLLS bit is set to enable the PLL

/I the clock monitor is enabled, CME=1 to cause a reset if crystal fails
/I LOLIE can be optionally set to enable the loss of lock interrupt

MCG_C6 = MCG_C6_CME_MASK | MCG_C6_PLLS_MASK;

/I wait until the source of the PLLS clock has switched to the PLL

while ({(MCG_S & MCG_S_PLLST_MASK)){}
// wait until the PLL has achieved lock

while ({(MCG_S & MCG_S_LOCK_MASK)){}
/I set up the SIM clock dividers BEFORE switching to the PLL to ensure the
/I system clock speeds are in spec.
/I core = PLL (96 MHz), bus = PLL/2 (48 MHz), flexbus = PLL/2 (48 MHz), flash = PLL/4 (24
MHz)

SIM_CLKDIV1 = SIM_CLKDIV1_OUTDIV1(0) | SIM_CLKDIV1_OUTDIV2(1)

| SIM_CLKDIV1_OUTDIV3(1) | SIM_CLKDIV1_OUTDIV4(3);

/l Transition into PEE by setting CLKS to 0
Il previous MCG_C1 settings remain the same, just need to set CLKS to 0
MCG_C1 &= ~MCG_C1_CLKS_MASK;

/I Wait for MCGOUT to switch over to the PLL
while (MCG_S & MCG_S_CLKST_MASK) >> MCG_S_CLKST_SHIFT) != 0x3){}

/l The USB clock divider in the System Clock Divider Register 2 (SIM_CLKDIV2)
I/l should be configured to generate the 48 MHz USB clock before configuring
/I the USB module.

SIM_CLKDIV2 |= SIM_CLKDIV2_USBDIV(1); // sets USB divider to /2 assuming reset
/I state of the SIM_CLKDIV2 register
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/ Moving from PEE to BLPI
/I first move from PEE to PBE
MCG_C1 |= MCG_C1_CLKS(2); // select external reference clock as MCG_OUT
/I Wait for clock status bits to update indicating clock has switched
while (MCG_S & MCG_S_CLKST_MASK) >> MCG_S_CLKST_SHIFT) != 0x2){}
/I now move to FBE mode
/I make sure the FRDIV is configured to keep the FLL reference within spec.
MCG_C1 &= ~MCG_C1_FRDIV_MASK; // clear FRDIV field
MCG_C1 |= MCG_C1_FRDIV(3); // set FLL ref divider to 256

MCG_C6 &= ~MCG_C6_PLLS_MASK; // clear PLLS to select the FLL

while (MCG_S & MCG_S _PLLST_MASK){} // Wait for PLLST status bit to clear to
/l indicate switch to FLL output
/I now move to FBI mode
MCG_C2 |= MCG_C2_IRCS_MASK; /I set the IRCS bit to select the fast IRC
/I set CLKS to 1 to select the internal reference clock
/I keep FRDIV at existing value to keep FLL ref clock in spec.
/I set IREFS to 1 to select internal reference clock
MCG_C1 =MCG_C1_CLKS(1) | MCG_C1_FRDIV(3) | MCG_C1_IREFS_MASK;
/I wait for internal reference to be selected
while ({(MCG_S & MCG_S_IREFST_MASK)){}
/I wait for fast internal reference to be selected
while ((MCG_S & MCG_S_IRCST_MASK)){}
/I wait for clock to switch to IRC
while ((MCG_S & MCG_S_CLKST_MASK) >> MCG_S_CLKST_SHIFT) != 0x1){}
/I now move to BLPI
MCG_C2 |= MCG_C2_LP_MASK; // set the LP bit to enter BLPI

/I set up the SIM clock dividers BEFORE switching to VLPR to ensure the
/I system clock speeds are in spec. MCGCLKOUT = 2 MHz in BLPI mode
/l core = 2 MHz, bus = 2 MHz, flexbus = 2 MHz, flash = 1 MHz
SIM_CLKDIV1 = SIM_CLKDIV1_OUTDIV1(0) | SIM_CLKDIV1_OUTDIV2(0)
| SIM_CLKDIV1_OUTDIV3(0) | SIM_CLKDIV1_OUTDIV4(1);

5~@®ICGCLKOUT O 2 MHz ¥j#<_¥2..._w! MCU VLPR DR>,9%.« A[,0a#"Y]DR>,
K=C¢3Cl0& A.MCU &2!16 _f_IW&9%.«5' %5MCG i+¢( *  BLPI 9%.« A@O#2 ¥5_f
_c_ '+ MCG&z!l DA PLLF (2,9%.« %) §1UHO E

/I Moving from BLPI to PEE

/I first move to FBI
MCG_C2 &= ~MCG_C2_LP_MASK; // clear the LP bit to exit BLPI

/I move to FBE

/I clear IREFS to select the external ref clock

/I set CLKS = 2 to select the ext ref clock as clk source

/it is assumed the oscillator parameters in MCG_C2 have not been changed
MCG_C1 =MCG_C1_CLKS(2) | MCG_C1_FRDIV(3);
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/I wait for the oscillator to initialize again

while ((MCG_S & MCG_S_OSCINIT_MASK)){}
/I wait for Reference clock to switch to external reference

while (MCG_S & MCG_S_IREFST_MASK){}
/I wait for MCGOUT to switch over to the external reference clock

while (MCG_S & MCG_S_CLKST_MASK) >> MCG_S_CLKST_SHIFT) != 0x2){}
/lconfigure PLL and system clock dividers as FEI to PEE example

MCG_C5 = MCG_C5_PRDIV(1);

MCG_C6 = MCG_C6_PLLS_MASK;

while ((MCG_S & MCG_S_PLLST_MASK)){}

while ((MCG_S & MCG_S_LOCK_MASK)){}
/I configure the clock dividers back again before switching to the PLL to ensure the system
/I clock speeds are in spec.
/I core = PLL (96 MHz), bus = PLL/2 (48 MHz), flexbus = PLL/2 (48 MHz), flash = PLL/4 (24
MHz)

SIM_CLKDIV1 = SIM_CLKDIV1_OUTDIV1(0) | SIM_CLKDIV1_OUTDIV2(1)

| SIM_CLKDIV1_OUTDIV3(1) | SIM_CLKDIV1_OUTDIV4(3);
MCG_C1 &= ~MCG_C1_CLKS_MASK;
while ((MCG_S & MCG_S_CLKST_MASK) >> MCG_S_CLKST_SHIFT) != 0x3){}

4133 ¥AFLL P" RTC 'e Ttle]

+CRTC 2ERY& DA FLL F #'0V5' YMCG #< +IADA FLL CD»1U6¥L—N{5'd; A_u70
6F ) ( 5E Y&A-ZNk DA RTCF .ODA E Y5|fce DA! r(2', R’ [#« DAjtLZ.B#"
ovYsd: A
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/l' Using the RTC OSC as Ref Clk
/I Configure and enable the RTC OSC
I select the load caps (application dependent) and the oscillator enable bit
/I note that other bits in this register may need to be set depending on the intended use of
the RTC
RTC_CR |= RTC_CR_SC16P_MASK | RTC_CR_SC8P_MASK | RTC_CR_OSCE_MASK;

time_delay_ms(1000); // wait for the RTC oscillator to initialize
/I select the RTC oscillator as the MCG reference clock
SIM_SOPT2 |= SIM_SOPT2_MCGCLKSEL_MASK;

/I ensure MCG_C2 is in the reset state, key item is RANGE = 0 to select the correct FRDIV
factor
MCG_C2 = 0x0;

/I Select the Reference Divider and clear IREFS to select the osc

/I CLKS=0, select the FLL as the clock source for MCGOUTCLK

/I FRDIV=0, set the FLL ref divider to divide by 1

/I IREFS=0, select the external clock

/l IRCLKEN=0, disable IRCLK (can enable if desired)

/I IREFSTEN=0, disable IRC in stop mode (can keep it enabled in stop if desired)
MCG_C1 = 0x0;

/I wait for Reference clock to switch to external reference
while (MCG_S & MCG_S_IREFST_MASK){}

/I Wait for clock status bits to update
while (((MCG_S & MCG_S_CLKST_MASK) >> MCG_S_CLKST_SHIFT) != 0x0){}

/I Can select the FLL operating range/freq by means of the DRS and DMX32 bits

/I Must first ensure the system clock dividers are set to keep the core and

I/ bus clocks within spec.

/I core = FLL (48 MHz), bus = FLL (48 MHz), flexbus = PLL (48 MHz), flash = PLL/2 (24 MHz)

SIM_CLKDIV1 = SIM_CLKDIV1_OUTDIV1(0) | SIM_CLKDIV1_OUTDIV2(0)
| SIM_CLKDIV1_OUTDIV3(0) | SIM_CLKDIV1_OUTDIV4(1);
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/I In this example DMX32 is set and DRS is set to 1 = 48 MHz from a 32.768 kHz
/l crystal
MCG_C4 |= MCG_C4_DMX32_MASK | MCG_C4_DRST_DRS(1);
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51 P"E+5@eA

5.1.1 A

6E",1¢>°HO) i DADN>,K=C¢3CIO&PMC)9%:&067 y2@ICU ©#s0«(2é Vpp "
F/$iA#53IN" ry2@_¥h A
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512 P"®&4_©"d

5.1.2.1 +Y

LVD B /A"i2" y2@*6 D& !1+U ©#s3%DN/ $i ¥z «#f y2@ MCU &A & *h9+6 VDD F
DN. §-+ g ADA1O+e A /E8\<GDN]<F Jo#tDN#'2+6¥+(! 3C!O6R AJE ce A5E[ #ae8\<¢
DNJ< ¥JE ( ZE5E(© é8\<¢cDNJ< A
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MCU 6¥ A /£B"JgF PORDNJ« ¥ ce £EDA ¥DD Y4#, ce £DA *VBAT AMCU F POR
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5.1.2.2 ¥YAUé@

§fp5E LVD $( LVW 1)g"2+Ge A ['<,0« %<, af[*52 "1U_¥F [ZO A DA10.0703
| .0DA_¥2...(E52 ANVIC #-ak7£/stc «O é aP™(»=if A &A[!1)g"™ E % NVIC
P™ " E5| A

void LVD_Init(void)
{/* setup LVD
Low-Voltage Detect Voltage Select
Selects the LVD trip point voltage (VLVD).
00 Low trip point selected (VLVD = VLVDL)
01 High trip point selected (VLVD = VLVDH)
10 Reserved
11 Reserved
*/
/* Choose one of the following statements */
PMC_LVDSC1 |= PMC_LVDSC1_LVDRE_MASK ; //[Enable LVD Reset
/I PMC_LVDSC1 &= ~PMC_LVDSC1_LVDRE_MASK ; //Disable LVD Reset

/* Choose one of the following statements */
//PMC_LVDSCL1 |= PMC_LVDSC1_LVDV_MASK & 0x01; //High Trip point 2.48V
PMC_LVDSC1 &= PMC_LVDSC1_LVDV_MASK & 0x00; //Low Trip point 1.54 V

/* Choose one of the following statements */

PMC_LVDSC2 =PMC_LVDSC2_LVWACK_MASK | PMC_LVDSC2_LVWV(0);
//0b00 low trip point LVWV

/IPMC_LVDSC2 = PMC_LVDSC2_LVWACK_MASK | PMC_LVDSC2_LVWV(1);
//0b01 mid1 trip point LVWV

/IPMC_LVDSC2 =PMC_LVDSC2_LVWACK_MASK | PMC_LVDSC2_LVWV(2);
//0b01000010 mid2 trip point LVWV

/IPMC_LVDSC2 =PMC_LVDSC2_LVWACK_MASK | PMC_LVDSC2_LVWV(3);
//0b01000011 high trip point LVWV

/I ack to clear initial flags

PMC_LVDSCL1 |= PMC_LVDSC1_LVDACK_MASK; /I clear detect flag if present

PMC_LVDSC?2 |= PMC_LVDSC2_LVWACK_MASK; // clear warning flag if present

/*
LVWYV if LVDV high range selected
Low trip point selected (VLVW = VLVW1) - 2.62
Mid 1 trip point selected (VLVW = VLVW?2) - 2.72
Mid 2 trip point selected (VLVW = VLVWS3) - 2.82
High trip point selected (VLVW =VLV4) -2.92
LVWV if LVDV low range selected
Low trip point selected (VLVW = VLVW1) -1.74
Mid 1 trip point selected (VLVW = VLVW?2) - 1.84
Mid 2 trip point selected (VLVW = VLVWS3) - 1.94
High trip point selected (VLVW =VLV4) -2.04
*/
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NVICICPRO|=(1<<20); //Clear any pending interrupts on LVD
NVICISERO|=(1<<20); //Enable interrupts from LVD module

}

5123 | }'Ue,z3d

#ete LVD DNJc_wWeN?2I§ «.+] E5I ADA1O.0!.— ce A60©"="1§7 =if 7£/s. 0!-
_ZiF#i.0 A §prU!T " uli EBI6O"="ISF e /£ *] A<, 0«! E.+DA " NVIC 9%
&6 A) 7891:&06=if-Z:yH +(1- V; =if'4i g+¢5E(] 6F A
void pmc_lvd_isr(void){

printf("\rPMC_LVD ISR entered** ");

if (PMC_LVDSC2 & PMC_LVDSC2_LVWF_MASK)

PMC_LVDSC2 |= PMC_LVDSC2_LVWACK_MASK;
if (PMC_LVDSC1 & PMC_LVDSC1_LVDF_MASK)

PMC_LVDSC1 |= PMC_LVDSC1_LVDACK_MASK;
NVICICPRO|=(1<<20); //Clear any pending interrupts on LVD
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6E",1¢>°HO) i DA9Y2.«3C!0& (MC) AMC \»\¢,3CIO MCU 1U6¥_IWe AJa/!$( a:p
9%e.<F _w! $(_cel— A[+97286 2 PMC$( LLWU ce] DA7 $Aa. MCU%. 1&A©
#DN>,9%.«ee_2p A
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P" TeA

5211 e°
6¥ 10 [iDN>,9%.« Y5[*52) § A

1. IWEE MCU (© é#°F nt[@- 99%.« YoAA 1#'& .ce#E 1! ";P™ A

2. J&/! € ARM 1170 w! FyFY49%.« MVIC i@O+P™(»/ $i E5I Y{2[ZF 5'd;P™(»
NfN%o_IWe A

3. o:p €ARM 1170 w! = BFYFY49%.« WVIC | DA %WIC DA * j E5I$Aa. Y4(2
[25'd; g:p A

4.1'é"03 IWe (VLPR) € Aa!li#& a3l7  MCU éh-_IwelUfeeF DN# Al70
$(/xN[h-C#eilO&A 2 Mhz !l A

5.]1é"03%J4/! (VLPW) € ARM 170 w! FyF¥:9%.« WVIC i@OP ™(»$i.0 E5I
(FCLK = ON)»A4 !I#& a3l7  MCU éh-_IwelUfeeF DN# A

6.]1é:03a:p (VLPS)€ ARM 1170 w! =« BFYFY49%.« YVIC | DA(FCLK =
OFF)¥WIC DA * j E5I$Aa. ¥4 (Z5'd; @:p YA I1#'& a3l 7 MCU éh-_|
We1UfeeF DN# %1U6RAM "O'{:y-O-+ g %6 DII+U$(  1/0 BR/SP™(» y*0 A

7. é>«DN g:p(LLS) € ARM 1170 w! =« BFYFY49%.« YBVIC | DA ALLWU DA *$A
a. %(4z5'd; g:p 1U6¥F  SRAM "O'{:y-O-+ g 1*6 DII+U$(  1/O BR/*P™(» y
*0 Y(A1C(][Z( *BR/e y2+9Ys.« 15|<qg-* g R

8. ]! é>«DN g:p 3(VLLS3) € ARM 170 _w! =« BFYF¥49%.« 1VIC | DA YALLWU
DA *$Aa. ¥(][Z5'd; 2:p .1U6¥F SRAM"O{:y-O-« g 1*6 DII+U$(  1/O BR/e
P™(» y*6 %(A,1¢9%&061 DA A

9.]'é>«DN g:p 2(VLLS2) € ARM 170 w! =« BFYF¥49%.« 1VIC | DA YALLWU
DA *$Aa. %(qZ5d; g:p . a’ /¢t SRAM"O'{:y-O-» g *6 DII+U$(  I/O BR/e
P™(» y*6 %(A,1¢9%&061 DA A

10. ]! 8>«DN g:p 1(VLLS1) € 60e &";039%.« ARM 170_w! =« BFYFY49%.« MVIC

| DA %LLWU DA *$Aa. ¥4(3[Z5'd; @:p ¥21U6¥ SRAM 3%DN %. °I/O BR/*XGy
*0 Yo(A",169%80! DA Y2 a 2 AE32*6R +*0& 9¥4&6%$(1/0 BR/XG y*6 A

# liDN>,9%%.« §#<DAF 9%&06-713&A 02.YuX 7@ | A6¥! # li €";039%%.« §9Y4&06-+ oF
[0a Y[“#"Y] &";0%9%.« §F 9%&064ig A

5212 +Y
«9%.«3CIO3CIO# IDN>,9%.«F _w! $(_cel— A

5.2.2 ¥AUe

Y 10+6&ADA10YI05U74 E DA$T 79%.« YifceY ;p+DALOL—N{F Y ;b V5 ¥2....0DAF #
li-» @9%%.«farY $t 791280 A6oe F [525U.«5EG°] e A+:'A
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»5¢c Ex5@eA (PMC/MODECTL)

) Y2+ celifeeY +:5'5'd;5"—F DN;i 7DNF V6O3A#+[Z(E OOYUi+e[y A+ kInSA

a. %% Y26+5L5'es %2, 8\7+5 A ¥10»& F BRIQ A@O#2 Y2+ 703 BR/ac#r3F5Y IfceY
5' Ve _t 12 WEtNC_IK3 «3CIO[Z(EF 4i o AB\7»  &",0%9%.« §F 9%&64i s EF DN
> 9%.«X 7D ¢#2 Y8D.0.TP™(»H +6# li 8";039%%.« §6¥$T 79Y2805E#< o:y-O-« gF A
+i6E 'O"Y0e ¥; 5.0<,0«ll %2 RTCA;Q.« LCD ATSI$(;p_ & SE&AS li6oe &";039%;
« §I@OP™I";P™ |WeF !| £9%280 A

&A[*HO 'L—N{ E WICU (A’,1¢5’e+( *7lliBoe &";039%2.« Y2;kIn$Aa. ce:%s 12651
5'eetttak ASUHO& . 2 We! rK=C¢ —"= A

DA1O_/! G#$Aa. MCU %2 ') 2¥ ce £dE AY,4 DN+U.« Vi0»& Aj%0»& '1;p

_ & F 92{ W#F Ma<[12 §eé<[AY P™ u 7>, "Y] LLWU JE3",I¢ « "Y€
O[,0a A

MC F HO ' «Ge#< jhz/t"y+°NiJu  (www.freescale.con§S/3 A

5221 MC }'Ue,3d

9%.«3ClI0& EB¥ A £+ *6& EPMPROT+*6& $(DN>,K=C¢ y2@+ *6& K© é# 1>
_USE#TP™I5! oe:YoF +*0& W«$ FU @e5,15! YAplUB¥#2N%0!54i "™ IXG/™E KA
o IF L—N{HO ' E % Ali'—6E-* g9%.«5E_IWe9%.«$( LLS 9%.«A) 78 ©-'6- MCU
( *—f! ré";03%9%.« YolufoeY 15! PMPROT+*0& EF ALLS éA

MC_PMPROT = MC_PMPROT_ALLS_MASK;

154igaY[T MCU _w! LLSA ;#3)05|<q_w! —fl r&";0%9%.« A

5! PMPROT+*0& #2 %_{_c!5 PMCTRL 3C!O+*6& 7 +:CLO%.«F _w! $(_cel- A
+e *6E ' 1o[I54i g P™ML—N{ w!  LLS 9%.« A

MC_PMCTRL = MC_PMCTRL_LPLLSM(0x3)); // set LPLLSM = 0b11

5222 EAE®,PT, (LLS) T

e5,+(1-+} A £[ZO; j@ Y2 [ 1!5! 170O3CIO_x_- EF SCR+*0& «+¢
SLEEPDEEPéO € % jO" w! 03 g:p9%.« A

SCB_SCR |= SCB_SCR_SLEEPDEEP_MASK;
2 WeWF| 2£ €#2 Y9%2.«3CIO& +¢_-; 8\7+ 8,03 w! BR/*60 ¥H y1U6¥9%2&6"™-ZIb
(£) _w! &",0%9%.« A Re6¥ e £9%&O6/E+INT V2YART :§&A+H(1-TWe Yu_/ Yor
J_{J8/1 aFell  UART Yi_/+(1~#31)_w! LLS A &AC [%oYce E Y22 Well7O2£\WF|
F [%0<( OE

asm("WFI");

Kinetis ylel " v%-2 , Rev. 3, 05/2014

Freescale Semiconductor, Inc. 49




A ——
P ®PEOeti

_U ce(E5*#<4U&A G EF — f&I5U Y2 ce52 WeMeU [ T_w! 10_¥F &",0%9%.« A
_w! 8";,039%.«(ANBfeeY 1/Jin A

5223 ELEOCE T
ReY DA WAIT 9%.« %2 WAVFI| 2£ € ¢léfaeY +¢ SLEEPDEEPé=|f A

SCB_SCR &= ~SCB_SCR_SLEEPDEEP_MASK;

5224 | ®y{ T

KIIDN>,9%.« ™6¥ ceN'B +6F _ae!l-5U<q A ceQEO "Yee ¥4 e /£-Z P™F .+P] E5I A-Z
P™F 9%4&0Y #mM12(© é ™ {+7Q+& ’_cel— 8";0%9%.« ¥2_p&AIN 12 VLPR 9%.« A_u
7_cel-5U<q&BALWU F JE 3 ,!¢ E[D[V A

j VLLSx /p(©fce_ c(©é''7%$Aa. A MCU Y c(©éA-Z P™ +P]12-Z P™Q%&EH
j VLLSx $Aa. A7 >1BX [‘#"Y] LLWU €0 I¢ EF X 3-12sLLWU /! | A]
VLLS1 A2 $( 3$Aa.F <YIS5E_9 c(© é ASRS+*6& EF $Aa. €0 é 16X HO MCU

1V j 803%9%.«/p(© A «Ge2 We-Z.ae)g Y24 1/0 i( *_ w! &";039%.«!éF BR/e ¥
2ERy& | DA# &A w! VLLSx ¢lé-Z[ZO EREFSTENGSE) ; ADA10fceY !5!
LLWU_CS+*6& EF ACKISO é «=if _uliy2+BR/s A

_cel— y2+BR/~ ¢!é ¥:DA10/ah ai5LI)g"2  1/0 Qs w! &";0%9%.«l6F BR/s %2 /3_0e
I—y2¢BR/*5’ 1/O ! © f#mD>» ©fceY F _ 2p A2ERY& 5|<q&AACKISO é=if ¢lé
ai5L P™ Ys/ah &A+(1-.0J8!5! #2ai5L é0 A

53 P"®PEOcti

53.1 A

6E",1¢>°HO) fi DA é<>«$Aa."i B (LLWU) ALLWU DA* ¥2..$( P™[BMCU _ce
1-106¥ 8":0%9%.«F 7 >, A[+9%2&062 PMC$( MCU ce] DA7 $Aa. MCU A

5311 T b

_e!-101iDN>,9%.«# 6¥B ;&Y ;P Al *# li-» g9%.«F _ 2pY ;b #"Y] 9%« 2pY
P ICEFX 7O A
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»5¢c Ex5@eA (PMC/MODECTL)

53.1.2 O~

_1-06¥16 A .+PT$(7 A9Y&6#DA g$Aa.> Bha.>, - +PT1$(9%2&6,1¢31 7 "(Z,
APT$Aa.> $(9v&0%Aa.>F 13X A

5.3.2 ¥AUe

5 /8 é$Aa.>, P™+*0& DA * ¥2... P> $(9%&6>3/#E8 é$Aa.7£/s+*0& DA *
2£HOS$T A£$Aa.> XGY #rh YE8 éBR/*$(3C!O+ *6& DA *3C!O(?,. £PF 5 *0>€<~
& P™ 15 AE.0]8 éDA* Y[T71 7(2[Z$(@|Ftaf4U! &é<>«BR/+ A

53.2.1 vOoee

Y €0 ce A£9%&OHICU j71li 8";039%:.«$Aa. YefeeY G°J # AEP™(»$Aa. MCU F
9%&GF 3CIO$(";P™ RTC &ALUBY 6";039%%.« § ™#c¢ o-o g YR|; Vil E5I7E/SO

€5 Yt «60  RTC7 $Aa.L—N{AQD; YfeeY P™ RTC9%&O7 Y, #m e A E5I V4.
[E[* E5I7 $Aa.L—N{A Y P™RTC7 $Aa.L—N{ Yo++.0F 9%280%Aa. é/ah O é A

LLWU_ME = LLWU_ME_WUMES5_MASK;
// enable the RTC to wake up from low power modes

| r9%&06F DASU.« 2 F'# A 9%« 2pY P 16 EF X 7@2¥ é#131— "+eft 9V
&6/ah O éF $Aa. P™ é A

5322 ,-Oc

Y 60 e E.+PJ+IMCU j&":039%.«$Aa. YeY G°J Jdte é0 +*6& 3CIO$( GPIO
“p™ A

PCR+*0& DA *(T]<(©DA_¥2... B .+ P™",P™$( E5|_U<[ ¥2... R*Y &Al1)g"25'+¢
JE e E$Aa. +PPTEL[ZO O LLWU $Aa. P™ +PY YifaeY

1. Mg PTE1F PCR+*06& A
2. H y[~+P5E ce £_/! +PTA
3. PMPTE1 g O LLWU F 6¥44%Aa.>, A
| E4igF «Ge) §A  +ek £Y P™ O$Aa.>F P % ™feY u7006A
PORTE_PCR1 = (PORT_PCR_ISF_MASK | // clear Flag if there
PORT_PCR_MUX(01)| /I GPIO

PORT_PCR_IRQC(0x0A) | // falling edge enable
PORT_PCR_PE_MASK | // Pull enable
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PORT_PCR_PS_MASK); /I pull up enable
GPIOE_POER &= OxFFFFFFFD; /I set Port E1 as input
LLWU_PE1 = LLWU_PE1_WUPEO(0x02); // defining PORT E1 as a wakeup source for LLWU

53.2.3 LLWU g, VI

&A 8";0%9%.« § YL ARM 1170 @:p %2 NVIC 6¥5'! %0 YANIC y2e<x"D Yo [7 Qt.+PY
129Y580F E5IP™(» ¥4 ol19%.«3CI10& . #m] $Aa.[sP A O P™LLWU E5I|%1-"

+¢acDA) § cl§ ve.DA#a ZFLLWU ES5I( C¢'I186>2pnt[@F LLWU E5I#-akX F

''§ A

/l Enable LLWU Interrupt in NVIC

_ VECTOR_RAMI[37] = (uint32)llwu_handle; // Replace ISR

NVICICPRO|=(1<<21); //Clear any pending interrupts on LLWU
NVICISERO|=(1<<21); //Enable interrupts from LLWU module

+e *6E ' 151- " Y[T( CC.+PY  PTE1%&|O"(:"< « §!1)g"2 «Ge E

__VECTOR_RAM[107] = (uint32)porte_isr; // Replace ISR
NVICICPR2|=(1<<27); //Clear pending interrputs on Port E
NVICISER2|=(1<<27); //Enable interrupts from Port E

@O# AWU $( P™ O$Aa.> F Ittt feeY ce /A E5160"="18 A

53.24 OV

+o *7] 79%.« Y$Aa._cl§. ©SE5UO0'5 Y] A (15 J&/I$( @:p9%s.«F +Ge2 We' /F e
AE#h <CF <YI§ A +e *fceY LLWU F LLS 9%.« % LWU #-ak&AS$Aa. ' '#2Jg# XG
SS#r$( DA A ) 78%Aa.>,F ESI7TE/S6AEXGLLWU E5I( C¢I§.+=if Ylu+¢SSHISA
a.>,F § ce /E E5I#-ak Ya)#e129%80 EF 7£/s [#=if A  @O#2 Y2+GeNfN%o2 WEI
2£€1  MCU _w! &";,0%9%.« ° c#F 2£ € A

+o* VLLS1AVLLS2 12 VLLS3 %_cel-)gNdSE_f_c(© é#-ak 4@O#* WU F E
Si#-ak7 +:CL A SRS+*0& E6¥ ce EWAKEUP & Yo+ #c#ee[eDA10(© 65E#ASES| O
LLWU $Aa."" A

§fp5E$Aa.<c[q *GeHO ' A

if (MC_SRSL & MC_SRSL_WAKEUP_MASK){
printf("[outSRS]Pin Reset wakeup from low power modes\n");
/IThe state of PMCTRL[LPLLSM] prior to clearing due to update
/I of PMPROT indicates which power mode was exited and should be
/I used by initialization software for proper power mode recovery.
if (MC_PMCTRL & MC_PMCTRL_LPLLSM_MASK) == 0)
printf("[outSRS]Pin Reset wakeup from Normal Stop\n");
if (MC_PMCTRL & MC_PMCTRL_LPLLSM_MASK) == 2)
printf("[outSRS]Pin Reset wakeup from Very Low PowerStop(VLPS)\n");
if (MC_PMCTRL & MC_PMCTRL_LPLLSM_MASK) == 3)
printf("[outSRS]Pin Reset wakeup from Low Leakage Stop (LLS)\n"); }
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) 78%Aa. "7 Qt  VLLS1 AVLLS2 12 VLLS3 WO BR/*$(2ERY& [ZO +¢XG y2¢ ADA
10feeY I5! LLWU_CS+*6& EF ACKISO é «=if uliy2+BR/e A _oel-y2.BR

/s ¢lé ¥.DA10/ah ai5L1Y)g"2

5 /O '© T#mD» ©fceY F_2p A

if (LLWU_CS & LLWU_CS_ACKISO_MASK) == 1) {
/I RE-INITIALIZE MODULES and PORT OUTPUTS HERE
LLWU_CS = LLWU_CS_ACKISO_MASK; }
RTC#DIB"JgDN>, 7DN %2&|; ©fceY ai5LI")g"2 A K "fi&i8\7e RTC+*0& F BR/
*7+F8§! SE#A-ZNK P™# # A

54 ®y{ T/¥ v T
V51 ®y{ T/¥ v T

/0 Qs W! 8":0%9%.«léF BR/s ¥ /3_cel—y2+BR/e

v STOP VLPR VLPW VLPS LLS VLLSx
EzPort i~ i~ i~ i~ i i
SDHC O+ ty? ty? O+ TI 1>
GPIO O+ ty? ty? O+ TI ,—ii 1> ,—ii
FlexBus Ti ty? ty? TI Ti 1>
CRC TI ty? ty? TI TI 1>
RNGB TI Ty? TI TI Ti 1>
CMT TI ty? ty? TI TI 1>
NVIC TI ty? ty? TI TI 1>
TeA tTy? tTy? tTy? tTy? tTy? ty?
LLWU Ti Ti Ti TI ty? ty?
xa 7 ®y{ ®y{ ®y{ ®y{ ®y{
D 7 E E E E E
LPO(KHz) 7 7 7 7 7 7
"de ERCLK VE ERCLK <4 MHz |ERCLK <4 MHz |ERCLK <4 MHz | CK®S T CK®STY
MCG Tl IRCLK V |2MHzIRC 2 MHz IRC Tl -iHO Tl -iHO 1>

E VIO PLL
=,HO 1> Kv 2 MHz 1> 1> 1> 1>
"dHO 1> Kv 2 MHz Kv 2 MHz 1> 1> 1>
9LHO 1> Kv 2 MHz Kv 2 MHz 1> 1> 1>
FLASH E Kv 1IMHz i |®V{ ®y{ 1> 1>
EIf /~"
SRAM_U ¥Bt | E E E E E VLLS3&2 1
S E
A SRAM U E E E E E VLLS3&2 |
. SRAML E
FlexMemory E E E E E _VLLS3 i
E
"d7i Oq E E E E E E
/B:?A° NV
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Y{ T/I¥ v T

V51 ®y{ T/¥ v T (?A)
v STOP VLPR VLPW VLPS LLS VLLSXx

VBAT 7i O VBAT E VBAT E VBAT E v VBAT E VBAT E

q

DMA TI ty? ty? TI TI 1>

UART Tl WU 125 kbit/s 125 kbit/s TI WU TI 1>

SPI TI 1 Mbit/s 1 Mbit/s TI TI 1>

12C TI t1 WU |[100 kbit/s 100 kbit/s TI 19 WU [ TI 1>

CAN O+ ty? ty? O+ TI 1>

12S TI ty? ty? TI TI 1>

T LCD ty? ty? ty? ty? ty? -RTCH |1y? -RTC H
e} 0o

TSI O+ ty? ty? O+ Ow=+-Bfi, |Oc=+-Bi,

FTM Ti ty? ty? Ti Ti 1>

PIT TI ty? ty? TI TI 1>

PDB Ti ty? ty? Ti Ti 1>

LPT ty? ty? ty? ty? ty? ty?

AE ty? ty? ty? ty? TI 1>

EWM TI Ty? TI TI Ti 1>

16 E ADC ADC =tHO ty? ty? ADC =tHO TI 1>

CAN O+ ty? ty? O+ TI 1>

CMP HS LS ty? ty? HS LS LS LS

6 E DAC TI ty? ty? TI TI TI

VREF ty? ty? ty? Ty? TI 1>

OPAMP ty? ty? ty? ty? TI 1>

TRIAMP ty? ty? ty? ty? Ti 1>

12 E DAC TI ty? ty? TI TI TI

USB-FSILS Ti Ti Ti Ti Ti 1>

USB DCD TI ty? ty? TI TI 1>

USB DCD TI ty? ty? TI TI 1>

USB @ « VE VE VE VE VE VE

[pb© O+ TI TI TI TI 1>

RTC-ExtOSC2 |ty ? ty? ty? ty? ty? ty?

CMP HS LS ty? ty? HS LS LS LS

6 E DAC TI ty? ty? TI TI TI

VREF ty? ty? ty? ty? TI 1>
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V52 T blp
Pl1] \Y pa (?Hq
1 RUN WAIT 3, WAIT) fiA"EEE
'md | Hed T
SLEEPDEEP b,
WAIT RUN I "E
2 RUN STOP 3, STOP() fiA"E&EE&
'md | Hed T
SLEEPDEEP AE
STOP RUN i "E .1z ISR
i LLWU
3 RUN VLPR* "doL,=,0qtA 2
MHz +® Flash "UO
q[ 1MHz tK AVLP=
1!'A RUNM=10yi
5}@ VLPRS E 3>
VLPR +¢}’ 9VOE
y5fs }9©€ VLPRS
VLPR* RUN A RUNM=00 1 a
LPWUI=1 "E yi
5}@ REGONS E 4U
Ogb
4 VLPR* VLPW 3> WAIT()
VLPW VLPR* i a LPWU=0
VLPW RUN i a LPWUI=1 "E
VLPR* VLPS LPLLSM =000 010 3>
STOP()
VLPS VLPR* i a LPWUI=0
7 RUN VLPS AVLP=1 LPLLSM =010 3
> STOP()
VLPS RUN i a LPWU=1 "E
8 RUN LLS IA PMPROT ¥ ALLS
LPLLSM = 011 3>
STOP()
LLS RUN ®P?¥ LLWU ,— v=
O E,-
9 VLPR LLS IA PMPROT ¥ ALLS
LPLLSM = 011 3>
STOP()
10 RUN VLLS (3,2,1) IA PMPROT ¥ AVLLSx
LPLLSM =101 (VLLS3)a 110
(VLLS2) a111 (VLLS1) 3>
STOP()
VLLS (3,2,1) RUN ®P?¥ LLWU {£+0o0e
"EbipOceidd> E
/IB:?2A° NV
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V52 T blp (?A)
DI Y 7 (?Hq

Y% b_° SRS['¢Oc
+b_° LPLLSM ['¢ T

11 VLPR VLLS (3,2,1) A PMPROT i¥ AVLLSx
LPLLSM = 101 (VLLS3) a110
(VLLS2) a111 (VLLS1) 3>
STOP()

56 O®=+-,—, V ‘

V53 Ome+-,—, V
LLWU -2

LLWU_PO LLWU_MOIF

LLWU_P1 PTE2/DSPI1_SCK/SDHCO0_DCLK

LLWU_P2 PTE4/DSPI1_PCS0/SDHC0_D3

LLWU_P3 PTA4/FTMO_CH1/NMI

LLWU_P4 PTA13/CANO_RX/FTM1_CH1 /FTM1_QD_PHB

LLWU_P5 PTBO0/I2C0_SCL/FTM1_CHO /FTM1_QD_PHA

LLWU_P6 PTC1/SCI1_RTS/FTMO_CHO

LLWU_P7 PTC3/SCI1_RX/FTMO_CH2

LLWU_P8 PTC4/DSPI0_PCS0/FTMO_CH3

LLWU_P9 PTC5/DSPI0_SCK

LLWU_P10 PTC6/PDB0O_EXTRG

LLWU_P11 PTC11/SSI0_RXD

LLWU_P12 PTDO/DSPIO_PCS0/SCI2_RTS

LLWU_P13 PTD2/SCI2_RX

LLWU_P14 PTD4/SCI0O_RTS/FTMO_CH4/EWM_IN

LLWU_P15 PTD6/SCI0O_RX/FTMO_CH6/FTMO_FLTO

LLWU_MOIF LPT1

LLWU_M1IF CMPO

LLWU_M2IF CMP1

LLWU_M3IF CMP2

LLWU_M4IF TSI

LLWU_MS5IF RTC

LLWU_MS6IF =

LLWU_M7IF p_© -0e+A0©
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» 6 C
1% 111 (MPU)

6.1 P"i% 1fi v

6.1.1 A

6EJ>°HO) fi DA MPU 9%2&6 A[+9%286# 5'FM3CL—N{/xN[<x"D#fl ++!I'RAM F
[[eS6Rei A § '[+59) A[ZO "O'{3k_EJIA «+6 &!!", RAM *6 DJ e«#f! [[eS6R A
6.1.2 e®°

MPU 5E ce £DA * y2@*6 D& Frreescale Kineti®%2&06 A; 9%2&6 ©.0 2ARM F
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eSdu[«8\<¢$((1/xN[ x60OFm3C A
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6.1.41 uxis"IA
HO ' «Ge E

#define TCML_BASE 0x20000000// Upper SRAM bitband region
#define TCML_SIZE 0x00010000

/* MPU Configuration */
MPU_RGDO_WORD?2 = 0;// Disable RGDO

/l Set RGD1

MPU_RGD1_WORDO = 0;// Start address

MPU_RGD1_WORDL1 = (TCML_BASE + TCML_SIZE);// End Address
MPU_RGD1_WORD2 = 0x0061F7DF;(No magic #es)// Bus master 3: SM all access (List what the Bus
masters are in addition to #es)

/I Bus master 2: SM all access

/I Bus master 2: UM all access

/I Bus master 1: SM all access

/I Bus master 1: UM all access

/I Bus master 0: SM all access

/I Bus master 0: UM all access

MPU_RGD1_WORD3 = 0x00000001;// region is valid

/I Set RGD2

MPU_RGD2_WORDO = (TCML_BASE + TCML_SIZE + 0x40);
MPU_RGD2_WORD1 = OxFFFFFFFF;// End Address
MPU_RGD2_WORD2 = 0x0061F7DF;

MPU_RGD2_WORD3 = 0x00000001;// region is valid

/I Enable MPU function
MPU_CESR = 0x00000001;
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7.1 eDMA
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6EJ|>°HO) fA"é0 $( DA eDMA 9%&06 ¥ jO 5|feeCPU. h [#<&A ©#*0 D& 3(2
[ZJesces Vs /53 A
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DMA 3C!O& P™(»+¢5 3 j ce A*06 D& 5%+ €0 ¥ /l#, ce /£ é0 ANk _c'é0 $(1*
)g"#2 %2 DMA 3C!0& 2170. We-+ g 1.2 We#,6EDI CPU(C¢F53 ¥, /A u /3
CPU\W»S eé & YL —N{/AP™f+ ¢3ljt A &37-15UHO 'DMA 3C!O0& 3l 7F ":P™ A

A
", RAM DMA
>N
0x11112222
DMA J’ DMAS$(#6
0x33334444 I\é&e A
. I
A . 7y59T,

DMAGB6$A(+ oyt " o
0x55556666 7959 i ., SPITX.S-c(:
0x77778888 —[" Ox9999AAAA > 0X9999AAAA
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0xBBBBCCCC
0xDDDDEEEE
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7.152 V¥A

O+:CL6E ' SfeY A E£eDMA 1§ iE ce £DA *j/4_/$ €*0 Y20e AEDA * Y4 IN078 A$
€Ya_[[*,pPfeY ce /£ 1 ms PITY #m& $( ce /.0 x.0e#EY #m&DMA MUX /ah "é
O OPIT3CIOF 1 i?\<xA_§ 1160 DA*2We[+v, /A

_1_i ODA*+¢AD No78 ¥s_/ll RAM A; ¥_/&A AD No78+INt7£/s#t O6¥445'2\<x A
ntf@_1_1 ZX|SE[E_ T 71 a* 9§ O,A_uli‘éO Hy AD;k 1ms4O!lce £S$ €
*6 A@OO™ Vot #<PTM+"Q-N078-I:‘*6& EF No78+{6BMA ¥4 [ [XGY"Fr ¥a&| O[—#r
NO78F . i~ ANC_ & Atk +6¢40[Z0 Y[E[—#rNo78F _f il 6¥ jt” ANC ¥%H y
SS#r;k £ANo78 A_7_D$( 1F DMAMUX é0 OE

/* Configure DMAMux for Channel 0 */

DMAMUX_CHCONFIGO = (0

| DMAMUX_ENABLE /* Enable routing of DMA request */

| DMAMUX_SOURCE(40)); /* Channel Activation Source: AD_A Result */

/* Configure DMAMux for Channel 1 */

DMAMUX_CHCONFIG1 = (0

| DMAMUX_ENABLE /* Enable routing of DMA request */

| DMAMUX_TRIG /* Trigger Mode: Periodic */
| DMAMUX_SOURCE(54)); /* Channel Activation Source: AD_A Command */

60 1.7 1 DA$6»Y#M&  PITLAPIT19%&06/ah P™ Y, °°é0 1UfoeF 5'eses
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.©)gDMA ¥, /1 P™ P|T1°¢lé/ah 703 AD $ €+*0& F +6 lb(E  AD 9%&06
F$ €53 AGE'EF k £_T i1¢IC 2f5/+&I&U A 32 é+Y$ €12No78+*0& wWe5
3 Y [R&; Yix [YaYs [IFCK+(1-5 Y5/ah /[p(© TCD EF &I&U2£d$ AGE '<=6¥
53 XY Vi [/ Yittfoe oo E:VAIFCK [#+(1- ce £ x/FCK A&|; ¥2> $(FSF &I&U&A x/F
CK+(1-5/p(©A 1 i0$(1F TCDé0 OE

/* Configure DMA Channel 0 TCD */

EDMAC_TCDO_WO0 = EDMAC_SADDR(0x4003B010);/* Source Address = AD Result Register
EDMAC_TCDO_W1 = (0

| EDMAC_SMOD(0x0) /* Source Modulo, feature disabled */

| EDMAC_SSIZE(0x2) /* Source Size = 0x2 -> 32-bit transfers */

| EDMAC_DMOD(0x0) /* Destination Modulo, feature disabled */

| EDMAC_DSIZE(0x2) /* Destination Size = 0x2 -> 32-bit transfers */

| EDMAC_SOFF(0x0)); /* Source addr offset = 0x0, do not increment */

EDMAC_TCDO_W2 = EDMAC_NBYTES(0x4); /* Transfer 4 bytes per channel activation */
EDMAC_TCDO_W3 = EDMAC_SLAST(0x0); /* Do not adjust SADDR upon channel completion */
EDMAC_TCDO_W4 = EDMAC_DADDR(0x1FFF9000); /* Destination Address = 0x500, Ext RAM */
EDMAC_TCDO_WS5 = (0

/*| EDMAC_CITER_E_LINK /* Do not set ELINK bit, no channel linking */

| EDMAC_CITER(Ox1) /* Current Iter Count -> 1 "NBYTES" transfer */

| EDMAC_DOFF(0x0)); /* Destination addr offset = 0x0, no increment */

EDMAC_TCDO_W6 = EDMAC_DLAST(0x0); /* Do not adjust DADDR upon channel completion */
EDMAC_TCDO_W?7 = (0

| EDMAC_BITER(0x1) /* Beginning Iteration Count =1 = CITER */

| EDMAC_BWC(0x0) /* Bandwidth control = 0 -> No eDMA stalls */

| EDMAC_MAJOR_LINKCH(0x0)); /* Ignored, no channel linking */

/* Configure DMA Channel 1 TCD */

EDMAC_TCD1_WO0 = EDMAC_SADDR((uint32)&command);/* Source Addr = address of command var */
EDMAC_TCD1_W1 = (0

| EDMAC_SMOD(0x0) /* Source Modulo, feature disabled */

| EDMAC_SSIZE(0x2) /* Source Size = 0x2 -> 32-bit transfers */

| EDMAC_DMOD(0x0) /* Destination Modulo, feature disabled */

| EDMAC_DSIZE(0x2) /* Destination Size = 0x2 -> 32-bit transfers */

| EDMAC_SOFF(0x0)); /* Source addr offset = 0x0, do not increment */

EDMAC_TCD1_W2 = EDMAC_NBYTES(0x4); /* Transfer 4 bytes per channel activation */
EDMAC_TCD1_W3 = EDMAC_SLAST(0x0); /* Do not adjust SADDR upon channel completion */
EDMAC_TCD1_W4 = EDMAC_DADDR(0x4003B000);/* Dest Addr = ATD Command Word Register */
EDMAC_TCD1_WS5 = (0

/*| EDMAC_CITER_E_LINK /* Do not set ELINK bit, no channel linking */

| EDMAC_CITER(Ox1) /* Current Iter Count -> 1 "NBYTES" transfer */

| EDMAC_DOFF(0x0)); /* Destination addr offset = 0x0, no increment */

EDMAC_TCD1_W6 = EDMAC_DLAST(0x0); /* Do not adjust DADDR upon channel completion */
EDMAC_TCD1_W?7 = (0

/*| EDMAC_BITER_E_LINK /* Do not set ELINK bit, no channel linking */

| EDMAC_BITER(Ox1) /* Beginning Iteration Count = 1 = CITER */

| EDMAC_BWC(0x0) /* Bandwidth control = 0 -> No eDMA stalls */

| EDMAC_MAJOR_LINKCH(0x0)); /* Ignored, no channel linking */
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8.4.1 SSD ¥A-?2

FTFL _ ’j"DI8.+ DA ce AENO7  (FLASH_SSD_CONFI} %2+ "i2ADA * FTFLF B +6RKAaf0
[#"5 A [No7 FL"+6 &) §81UHO ¥#&A SSD FTFL.hE2!E

A Flash SSD Configuration Structure ------------------- */
typedef struct _ssd_config

UINT32 ftflIRegBase; /* FTFL control register base */

UINT32 PFlashBlockBase; /* base address of PFlash block */
UINT32 PFlashBlockSize; /* size of PFlash block */

UINT32 DFlashBlockBase; /* base address of DFlash block */
UINT32 DFlashBlockSize; /* size of DFlash block */

UINT32 EERAMBIockBase; /* base address of EERAM block */
UINT32 EERAMBIockSize; /* size of EERAM block */

UINT32 EEEBIockSize; /* size of EEE block */
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BOOL DebugEnable; /* debug mode enable bit */
PCALLBACK CallBack; /* pointer to callback function */
} FLASH_SSD_CONFIG, *PFLASH_SSD_CONFIG;

/DA1O OSSD_FTFL.hEF +6 & riasH_pervatve_¥2... ce /£ @5 Y2 _u 7N07 1-#0F @
[/3 ++6 & Ate | 6¥  FlexMemoryF & 'Y#"5  DFiashBlocksize ~ $( EFiashBlocksize ~ S5E
&Ariashinty  |™5 E703 D-Flash }0 We (IFR) EF @0"11)g"2 A

caleack SE ce AE1™5 2£d$ ¥4 Y[TDALO2£+6 oe E[YDAI™5 7 ( C¢5'.+Y :p A7QF " A
F§e,Bs6©"="I§[+U* L ' % &) 78 Flash$ €4i gF 2¢N%o5’es]! ¢ ce+6F ]!
5'5'ee Yot o[YDA! rL"F I™5 A

8.4.2 SSD 3°

SSD_FTFL.NEF +6 & rLasH pERvATVEF @ ¥2...! r+6 & ¥ [+CF".0F @\¢Nul§.+
Flash&6(A+« A5 3 Flash&O(A+« A5 3 Flash&6'-&I&US(FTFL +*6& '-&1&U A
, TWR-K60N512'8.«9%4&0! 6¥ 512 KBF 18.+ FlashYsLasH_perivative F 7.1 @5E
FTFL_KX_512K_OK_0K A
, TWR-K40X256'8.«9%4&0! 6¥ 256 KBF 18.+ FlashA256 KBF FlexNVM $( 4
KB F FlexRAM YariasH_DERIVATIVE F _ Z.T D5E FTFL Kkx_256K 256K 4k A

85 U}’

b a
Y ++ Flash*0 D& €0 _wWeN?2I§ v4! /ah ( *-Z4,f BR/s A
+e Flash*6 D& €O !IF é wWe5|4,f 4i g g! F PhfiiPhN2
184i g Y5E © Y[TF A+¢CL6¥F 0ai5LN2I§ O 0 G5E © Y[T
F%& O uf &' c A

FTFL SSD§ "i2'#<j SRAM2 WeF HO 'h FS %DA *>°HO+elashF N2I§$(4,f
P™"7 A+%! F"1 $ €#f E5I'é0 A u7h FS ZDA* TWR-K60N512'3.«9%&6 1! 6¥
512 KBF 18.+ Flash®( TWR-K40X256'9.«9%:&0 1 6¥ FlexMemory$( 256 KBF
I§8.+ Flash®

_u 7h FS#DAIAR Embedded Workbench IDE.ce$(N2[m A

No7 2£d$ashsspconfiy L " O  FLasH_ssb_conFiPSEDA+6 &l-—F 5 u 7+6 &F O#r
10 * pLasH_DERIVATIVE F +6 & A

«§+GeR _¥Qt NormalDemo.d4+-7"j2°&A FTFLSSD§_ EA

FLASH_SSD_CONFIG flashSSDConfig =

FTFx_REG_BASE, [* FTFx control register base */
PFLASH_BLOCK_BASE, /* base address of PFlash block */
PBLOCK_SIZE, /* size of PFlash block */
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DEFLASH_BLOCK_BASE, [/* base address of DFlash block */
0, /* size of DFlash block */

EERAM_BLOCK_ BASE, /* base address of EERAM block */
EERAM_BLOCK_SIZE, /* size of EERAM block */

0, /* size of EEE block */

DEBUGENABLE, /* background debug mode enable bit */
NULL_CALLBACK [* pointer to callback function */

+6 &#2 N07 2£d$rashsspconiy  # XG ¥a_®!ISSDI™5 «DA * Flashdi g A D-Flash5
3 &0$( EEE5 3 &OF (A+«11)g2 O 0% & T&A Fashinity | ™5 2 WEB»e+6e5L Y[+ ™
5 _§_c[—#rD-Flash IFR7 H +6 D-Flash$( EEE5 3 &06F (A+« A

_p&z BXG Yu&z[YDAI™S5 1.2 24RD2 WeSE#AL1-"; Al-";+(1-5 % _p&z Y4 ® @
FTFL_OKN\¢ @ OxOR

* Flashlnit() *

returnCode = pFlashinit(&flashSSDConfig);
if (FTFL_OK !=returnCode)

ErrorTrap(returnCode);

4£1a"'0
8§ '[*59) fi4,f18.+ Flash EF ce £13"0 E

* FlashEraseSector() *

/* Erase the last sector of PFLASH */

size = FTFL_SECTOR_SIZE;

destination = PFLASH_BLOCK_ BASE + PBLOCK_SIZE - size;

returnCode = pFlashEraseSector(&flashSSDConfig, destination, size, \
pFlashCommandSequence);

if (FTFL_OK !=returnCode)

ErrorTrap(returnCode);

Kinetis +¢ ce £14"0+6 & Q KB (0x800)A
, TWR-K60N512'8.«9%4&0! 6¥ 512 KBF 18.+ Flashv:2&i&U G0x0000_0000...
0x0007_FFFPRA !'+¢4.f &IKURY&e 0x0007_F800...0x0007_FHAFFFlash15"0 A
, TWR-K40X256'8.«9%2&0! 6¥ 256 KBF 18.+ Flash%2&i&U G0x0000_0000...
0x0003_FFFR4 '+¢4.f &I&URY&s 0x0003 F800€0x0003 FFFF Flash14"0 A

2 WeN2I84i g

§ '[*53) AIADA  Program Sectio® €2 WeN2I84i g A  A[Z-ZNKk++Y N2I§F "O'{
2We c4fdio A

* FlashProgramSection() *

/* Write some values to EERAM */
for (i=0;i<0x10;i+=4)

{
WRITE32(flashSSDConfig.EERAMBIlockBase + i,0x11223344);
}

Kinetis ylel " v%-2 , Rev. 3, 05/2014

70 Freescale Semiconductor, Inc.




.4
»8c P" Flash S Eqzifi

/* Program the values to PFLASH */

phraseNumber = 0x2;

destination = PFLASH_BLOCK_BASE + PBLOCK_SIZE - phraseNumber*FTFL_PHRASE_SIZE;
returnCode = pFlashProgramSection(&flashSSDConfig, destination, \

phraseNumber, pFlashCommandSequence);

if (FTFL_OK !=returnCode)

ErrorTrap(returnCode);

Program Sectio® € DA e! F K3<g+¢15"ON2I§NIN& E*6 DF 5 3 15! Flash*o

D& E &lé-Z4FF é0 AY N2ISF 53 9 c!5! N2I§"<_ » RAM 1 a#CI§8.+ Flash

F& '°12 FlexRAM! 6¥ FlexMemoryF & '°O°h _ ! 18"ON2ISNIN& YsfceY

60 _u 7 RAM DA g “iNRAM A

' EME

1. +¢32 é @ 0x11223344 zN%e&WwW:¥4!5! &1&0x1400_0000...0x1400 00RF

2. #m!—Program Sectios € % «+¢ 0x1400_0000...0x1400_00&E6 DF @ ! 14
"ON2IEN'IN& Y. +¢!15118.+  FlashF 60e#216*0R 1&I&U 0x0003_FFFO...
0x0003 FFFMA

#CFlexMemory & 'F FlexNVM 1¢"0

+e*1 6¥ FlexMemoryF & ’ % § '[5%) fi+¢ FlexRAM “é0 O 2048*6R F
EEPROMY:. +¢ FlexNVM 1¢"® O 128 KBF D-Flash$( 128 KBF E-Flash
1 EEPROM(E ™J es €

/
* DEFlashPartition() *

EEEDataSizeCode = 0x03; // set EEPROM size for 2048 bytes
DEPartitionCode = 0x05; // set FlexNVM for 128 KB of D-Flash, 128 KB for EE backup
returnCode = pDEFlashPartition(&flashSSDConfig, \
EEEDataSizeCode, \
DEPartitionCode, \
pFlashCommandSequence);
if (FTFL_OK !I=returnCode)

ErrorTrap(returnCode);

/* Call Flashlnit again to get the new Flash configuration */
returnCode = pFlashinit(&flashSSDConfig);
if (FTFL_OK != returnCode)

ErrorTrap(returnCode);

| r*#AY]  Normal.cls! *#  SSD APIF [Nb[-5%#"Y] E FTFL SSDDA101¢!( A

86 0'+
f "E Kinetis#*OVY1c¢!( EF *Flash*6 D& 9%&0J|R *(2Y% http://www.freescale.com
IF « §5#° (06Y! * FTFLF )0 E
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, FTFL7£lb_ | "DI§.+DA101¢!( “"i#C&A FTFLSSD§_ E°

, AN4282E DA KinetisL—13(:.0 EEPROM";P™ A
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P~ FlexMemory

9.1 P" FlexXNVM

9.1.1 A-
6E/T »! e,2£"0[*52) fi"é0 | 6¥ FlexMemoryF & ' A

9.1.11 e?©
Flash*d D& 9%&EFTFL)"i#C(1 A#[[eSF *6 D"O'{ 14! i0alQ#r'0 *& "é0 A
. 18.+ Flash€f05(I/A Flash*6 D& Va#<*6 DI§.+ «G$(5 3
, FlexNVME€ fa5 (i/A Flash*é D& Ys#c+6 DIS.+ «Ge A53$((E™ EEPROM5
3
, FIexXRAME 4E2+*0R 154i gF RAM *6 D& Y2#<DA g YuN{RAM 12jtO- a/A
EEPROM*6 D& A

a#Cl8.+ FlashF & "' 6¥ A /£ Flash"0&0 143"0(A+« QKB . | (E @2p";P™ A
4E2+FlexMemoryF & ’! 6¥ ce /F18.+ Flash"O&06 12 KB 14"0 A ce /EFlexNVM "O
&0 12 KB 15"0 °$( e ££FIexRAM "0&06 2 4 ©! (E @2p";P™ A

9.1.1.2 +Y

nt[@0a!Q § ¥2.DA105|foe’éFTFL Ant[@ €0 Y[T Flash*6 D& 3C!0O& (FMC)'<_»
Flash ¥4 [/ A+e *AE2+ FlexMemoryF & ' % FlexNVM "é0 OI§.+ /53 Flash¥:
FlexRAM é0 O TDARAM A+%! 3F5YI DA ADI * Flash( *-Z4,f BR/s %418+
FlashA5 3 Flash$( EEPROM y2@-Z1 DA 8&]; #< o+e_u 7"O'{_ wWeN21§124,f A
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9.1.2 ¥AUe

DA10#+C4ETlexMemoryF & "é0 O E
, FlexNVM DA g5 3 Flash¥sFlexRAM DA g ¥uN{RAM
, FlexNVM DA gEEPROM FlashL.qn «4E2¢!I0 EEPROMB /A Y% FlexRAM DA @
EEPROM
, 12+ ! AOjF N'#n

9121 ' Flash

&A _uliB ;&'é0 E V2 FlexNVM #DA gfi5 (/A Flash*6 D& Yatic 2 WeI§.+ «Ge12
*6 D53 A FlexRAM #DA o “4N{RAM A_u5E18.+1¢"0$ € ,2 We ¢léF nt[@ é
oA

91211 }'Ué,3d
_USE-A6¥FlexMemoryF & 'F nt[@ é0 A6E ' E5|feeNu& ’1¢"0 A

9.1.2.2 EEPROM Flash :c

&A_uliB ;& €0 E ¥ FlexNVM “e,DA* EEPROM(E ™J e AY €0 [+& * %DA10
/ah DA Flash_{DA$ €+e[y (FCCOB) *0& +¢+18.+1¢"0$ € , $(F" #'5 ¥a_®Q
FTFL 9%&6 EF *6 D3C!O& A O "2 We; $ €% FCCOBY ;p) §E

V9-1. fi%asu 7 FCCOB 1p

FCCOB || FCCOB =, [7:0]
0x80 (PGMART)
Ap-
AP
AP
EEPROM " v}’
FlexNVM su}’

||l wW|N|FL]|O

91221 }'Ue,3d
§' DA ce A£!6¥ 256 KB FlexNVM$( 4 KB FlexRAMF & ’ A
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» 9 ¢ P" FlexMemory
6E ' &[Z& -ZXGAf 2. ° Flash*d D& 5'd;-Z&AL—N{fb1-9%.&8IM) E P™ A
SIM EF nt{@BR/*5EFlash5'd;-Z P™ A

| * EEPROMS 3 (A+« *Ge$( FlexNVM 1¢"0 «GeF +(5 13X Y{“#"Y]B +6& 'F
#\OVY1c!( A

6E ' E ¥ FlexNVM +¢1U6¥#DAR256 KB*6 D& "¢é0 O EEPROM(E ™*6 D& A4
KB #DAF FlexRAM ¢é0 O EEPROMAFIexRAM é0 O EEPROMS5 ¥l-.— 2 A&
L—N{ ¥4 — i6 A é0 BEPROMF FlexRAM +¢ ©#DA ALUDAFEEPROMS 3 (A
+« oGe O 0x32%+ ¥2..*IL—Nf F (A+« =*IL—N{B F (A+« = 2 KBA1UDAF
FlexNVM 1¢"0 «Ge O 0x08%¥X HO5 3 1¢"OF (A+« O0 KB YEEPROM(E ™*6 D& F
(A+« 0256 KBA_u+¢!-— 2 E(A+« (2 KBF EEPROM*L—N{ ¥%# *iL—N{DiL28
KB F EEPROM(E ™*5 D& (E ™ A

HO ' +Ge E

/* Write the FCCOB registers */
FTFL_FCCOBO = FTFL_FCCOBO_CCOBN(0x80);  // Selects the PGMPART command
FTFL_FCCOBL1 = 0x00;
FTFL_FCCOB2 = 0x00;
FTFL_FCCOB3 = 0x00;
FTFL_FCCOB4 = 0x32; /I Subsystem A and B are both 2 KB
FTFL_FCCOB5 = 0x08; /I Data flash size = 0 KB
/l EEPROM backup size = 256 KB
FTFL_FSTAT = FTFL_FSTAT_CCIF_MASK; I/l Launch command sequence

while(!(FTFL_FSTAT & FTFL_FSTAT_CCIF_MASK)) // Wait for command completion

9.123 FT

&ABE €0 E ElexNVM XG!¢"O ¥ oo, 1¢#DA*6 D& DA @5 3 Flash¥s ce”,1¢DA o
EEPROM(E ™J e« Al¢"O O EEPROMF FlexRAM (A+«#< s5E 32*0R I

FlexRAM F 6ce(A(A+« [0*6R _¥2...5EEPROMF "é0 A EEPROM(£ ™J esF (A+«
Qe+- 016 KBA

91231 }'Ue,3d
§' DA ce &£!6¥ 256 KB FlexXNVM$( 4 KB FlexRAMF & ’ A

6E ' &[Z& -ZXGAf V2. ° Flash*d D& 5'd;-Z&AL—N{fb1-9%.&8IM) E P™ A
SIM EF nt{@BR/*5EFlash5'd;-Z P™ A

6E ' E 21UDAF EEPROMS 3 (A+« «Ge O 0x32%+ ¥2...*IL—N§ F (A+« = ¥IL—N{
B F (A+« = 2 KBALUDAFFIexNVM 1¢"0 «Ge O 0x05%X HO5 3 1¢"OF (A+« 0128
KB YAEEPROM(E ™*6 D& F (A+« O 128 KBA1U!-.—F L—N{! 6¥ 128 KBF I§.+ /5
3 Fla§h$( 2 /E2 KB EEPROM*IL—N{ ¥4 *IL—N{DB4 KBF EEPROM(£ ™*6 D&
(£ ™
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/* Write the FCCOB registers */

FTFL_FCCOBO = FTFL_FCCOBO_CCOBnN(0x80);  // Selects the PGMPART command
FTFL_FCCOB1 = 0x00;

FTFL_FCCOB2 = 0x00;

FTFL_FCCOB3 = 0x00;

FTFL_FCCOB4 = 0x32; /I Subsystem A and B are both 2 KB
FTFL_FCCOB5 = 0x05; // Data flash size = 128 KB

/I EEPROM backup size = 128 KB

FTFL_FSTAT = FTFL_FSTAT_CCIF_MASK; /I Launch command sequence

while(!(FTFL_FSTAT & FTFL_FSTAT_CCIF_MASK)) // Wait for command completion

9.1.3 00Y

V @TlexNVM #2¥ ©#5U.«I¢"0 ¥ 4&ANU+6.0DAF 5 AE+$ 6»es 12#1.0 DA ce £
FlexNVM 1¢"0 «G+$( EEPROMS 3 fb(A+« A FlexNVM 1¢"0_¥2.../ $i& 'F O- 4
IA$(5 3 yDoB /A A

6/E_1_€ElexNVM !¢"C")~°G°!¢‘é 053 FlashF *6R DI FTFL DA Y% e [6¥4a3ljt
EEPROMS 3 F O- a/A A!,!O EEPROMIL.AK=C¢L—N{+HEEPROMS5 3 &A_ (AF
EEPROM NVM*6 DJ e« E/FCK % jO"(:"<& 'DA&E!é#+:CLF N2I§  /4f$6»5 A

+e * 0 /E!C"0& ' Yo*IL—N{F O- AL—5 #< 7_c 8.«[=K3 E
Endurance_Subsystem = ((E-Flash-2*EEESPLIT*EEESIZE)/
(EEESPLIT*EEESIZE)) *Record_Efficiency*Endurance_Factor

I'EE

Endurance_SubsystemNu+6*iL—N{F 6ce ERAM !54i g:%25

E-Flash =O# *IL—N{!1¢’éF EEPROM(E ™J e 602+« 16 KB ¥260e(A.28 KB°
EEESPLIT =¢iL—N{F !¢" L—5 * A/B=0.5/0.5A0.25/0.7512 0.125/0.87%
EEESIZE =O EEE!¢'éF RAM 160e+«32*6R 1/26(13(,54 KB °
Record_Efficiency = 0.5 16 é$( 32 é!54ig A 0.251 8 é!54ig °
Endurance_Factor = 10080-6¥$ 6»

HO'1E

e &) ' 21060 F Kinetis& 'l 6¥ 2 A2 KB EERAM*IL—N{ ¥:Di128 KB E-
Flash(E ™ Ya# *IL—N{3| 7 310,000 6» * 16 é12 32 é!54i g R

Endurance_subsystem = ((E-Flash-2*EEESPLIT*EEESIZE)/(EEESPLIT*EEESIZE)) *
Record_Efficiency*Endurance_Factor

Endurance_subsystem = ((128 KB-2(.5)(4 KB))/(.5(4 KB))*.5*10,000
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Endurance_subsystem = ((124 KB)/2 KB)*5000
Endurance_subsystem = (62*5000)
Endurance_subsystem = 310,000

HO ' 2

e /£) ' 31UéOF Kinetis& ' 6¥ e /E 2 KB EE*IL—N{'pi64 KB E-Flashf ™ ¥%;
317 150,00056»1 16 é12 32 é!54ig A

Endurance_subsystem = ((E-Flash-2*EEESPLIT*EEESIZE)/(EEESPLIT*EEESIZE)) *
Record_Efficiency*Endurance_Factor

Endurance_subsystem = ((64 KB-2(.5)(4 KB))/(.5(4 KB))*.5*10,000
Endurance_subsystem = ((60 KB)/2 KB)*5000
Endurance_subsystem = (30*5000)

Endurance_subsystem = 150000
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EzPort v

10.1 P~ EzPort v

10.1.1 A-.
6E",1¢>°HO) fi DA Ezport9%&06+KinetisAd ! Flash*o D& wWWe&AL—N{N&P)A

10.1.1.1 e°®

Ezport9%&631 7 " ce /£ TWeN?2I§3A#e Yo+ P™ « 3[T(B"Jg Flash*0 D& RKAA! +UF
7@.«[—#r A4f AI5I  KinetisA4 ! Flash*d D& A Kinetis 6¥ Ali-» g9%.« E"AIRKAA
Y.« Int[@ °$( Ezport9%.« DA * ISPN2I§ A_w! fili9Ys.«#r!O *(© é6»eeF
EZPCSBR/*$( FOPT+*0& EF EzportlDAé %)X 11UHO A

V 10-1. "EuUWY¥ TE4

TEUW¥“THq EE¥ T
/[EZPCS =1 T%E T
/EZPCS = 0 && FOPT[EZPORT _DIS] =0 tT%E T
/EZPCS = 0 && FOPT[EZPORT_DIS] = 1 Ezport T
10.1.1.2 +Y

Ezport9¥%:&6! 6¥) 8B /A E
, +:CL" SPI7@.«F ce A*ifb Yo4E2¢ « § Ali9%.« E CPOL=0ACPHA=012
CPOL=1ACPHA=1
, P™(»[—#r A4f AI5I Ad!  Flash*6 D&
, P™(»(© &inetis¥565L&— "#2 % Y[T! j  Flash*6 D& .++~
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10.1.1.3 7i-

&AEzport9%2.« § ¥Kinetis g O SPIj60 %2j(*,  SPI x603A40$ €%. +¢_u7$ €
_ 2p O Flash*6 D& [[eS A X 10-25EEzport9%&64E2:F $ €F +(5 13X A

V 10-2. Ezport 7

7 fe } 193« b3« " 3«
WREN < /EP? 0x06 0 0 0
WRDI i 0x04 0 0 0
RDSR | y7i 0x05 0 0 1
READ Flash |” 0x03 3 0 1+
FAST_READ Flash UT |” 0x0b 3 1 1+
SP Flash ulfi 0x02 3 0 8 efiu
SE Flash u™" 0xd8 3 0 0
BE Flash v~ " oxc7 0 0 0
RESET TE%E 0xb9 0 0 0
WRFCCOB « /E FCCOB 7i Oxba 0 0 12
FAST_RDFCCOB U7 | FCCOB 7i Oxbb 0 1 1,12
WRFLEXRAM * /E FlexRAM Oxbc 3 0 4
RDFLEXRAM | FlexRAM Oxbd 3 0 1+
FAST_RDFLEXRAM UT | FlexRAM Oxbe 3 1 1+
y

53*0R 7« EF 1+, X HOSPI x60#< +j Ezport9%2&6_zN%o
[—#r53 Ajoe £*6R .ce)g A—#r&I&U+C8&A[—#r6»e*Q1"D_®
¢ A u70 ¥:DA e /E$ €+IP™[—#r5 Hiash*6 D& A

10.2.2.31 7iT

) X 10-21UHO Bzport92&6[b!CF ;k E$ € ™.0.i+ ce £$ €*0R .ce)g 1/2_L'15E.C")!C‘)
Y ;Iiil/z CHA{f+#< ¥F &I&U*6R AJ *OR 125 3 *0R A §fb5E! 70 .« ABU2 #" EF
h FS5E#< ¥h A

$ € [&I&Q[J *6R |[[—#r12!51 53 *6R ]

Y % WRENS$( WRDI ¢LF $ € afoe#tm_e$ €0R %O 1$ €#P ™! 6¥#« ¥

h AJ*6R DA *'O!1¢6 __».B[—#r &/t »[—#rdi @ A+e */1_»4i g (2, x60.0.i

al—! oe EJ*6R 1a)l—!-6¥44853 A FAST _READ$( FAST _RDFCCOB$ €+i5E
foeY #m_sJ*6R F i A
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10.1.1.32 T7H%Y

&3510-1$(&310-25EREAD $( FAST READS$ €F 5.+ A uahd[Zz CPOL=1"°
CPHA=1A

EXPCS \

= [JUIIUIUUIUOE JOUOPUIUIoi

EZPD ° U)C)I'".(; i |
e 00600060 -
m10-1. READ 7H%

EXPCS‘\

e AL

EZPD U)C)I ...........

EZPQ mghe :

e TSR TR T
EZPD  eoveseened aeeeo

m 10-2. FAST READ 7 H?%
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10.1.14 y7i

Ezport9%2&8063| 7 " oo /EBR/++*6& DA *#i5Y471 7(© é_/'— FlashBR/+$(!5! w.B7£
Is A FSAFLEXRAM $( BEDIS é!¢IC#i5%4 Flash+%! AFIexRAM “é0 «#{&A+%!
9Ys.« 85E#AAE2+804,f ABR/++*0& #IADARDSRS$ €[—#r Y2+ [8\7+(© é /I-BR
[+ «#{151 $ €SE#A+(1- A

V 10-3. Ezport y7i

7 6 5 4 3 2 1 0
FS WEF FLEXRAM BEDIS WEN WIP

10.1.2 ¥AUeé

10.1.2.1 —qbo

#+¢ — i SPI x60_z3All Ezport9¥&6 « wWelashN2|§ AGE '#<+ DACLGY¥
Coldfire& ''F  QSPI12 DSPI9%&06 &510-35UHO "MCF5282 'F  QSPI9%:&06 @
Kinetis ¢cesF _z3A A _uah ¥2QSPI_CS1$( QSPI_CSDA aGPIO +3C!O Kinetis1¢"D
(© é2a [EZPCSac70 cesF 5.+ A

MCF5282

QSPI_CS0

EZPCS

QSPI_DIN

EZPQ

QSPI_DOUT

EZPD

QSPI_CLK

EZPCK

QSPI_CS2

/RSTIN

QSPI_CS1

/RSTOUT

Kinetis

m 10-3. MCF5282 P Kinetis -W ¥ 0 o

set to_ezp_modeé HO ' «G+ E

/I Configure as GPIO pins to monitor RSTOUT pins and assert RCON
MCF5282_GPIO_PQSPAR = 0x0; // GPIO function
MCF5282_GPIO_DDRQS = 0x08; // CS0 as output
MCF5282_GPIO_PORTQS = 0x08; // Drive CS0 HIGH

[* set up wrap register for a single 8-bit transfer */
MCF5282_QSPI_QWR = MCF5282_QSPI_QWR_CSIV;
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/* Enable QSPI Pins */
MCF5282_GPIO_PQSPAR |= Ox7F;

/I Configure as GPIO pins to monitor RSTOUT pins and assert RCON
MCF5282_GPIO_PQSPAR = 0x0; // GPIO function
MCF5282_GPIO_DDRQS = 0x28; // CS0 and CS2 as output
MCF5282_GPIO_PORTQS = 0x28; // Drive RCON HIGH & RSTIN HIGH

MCF5282_GPIO_PORTQS = 0x08; // Drive RCON HIGH & RSTIN LOW
while ((data_in & 0x10))//wait till RSTOUT LOW

data_in = MCF5282_GPIO_PORTQSP;
}

MCF5282_GPIO_PORTQS = 0x20; // Drive RCON LOW & RSTIN HIGH
while (!(data_in & 0x10))//wait till RSTOUT HIGH

{
data_in = MCF5282_GPIO_PORTQSP;
}

/[Exiting reset and entering EZPORT mode
MCF5282_GPIO_PORTQS = 0x28; // Drive RCON HIGH again

10.1.2.2 <&EP?,I"

&AEZport91/_z_&é E »%#ml-I151$ €1 SPASE’ABE AWRFCCOB12 WRFLEXRAM °
clé 5.0 BDA WRENS$ € P™BR/s+*0& EF WEN é A+(1-_u7$ €#% WEN
eQt"D=if' Y2 § ce:vottm!-I5! $ €5’ 24.0.11):Ye#m!— WRENS$ €A

HO ' +Ge E

/lezp_wren_cmd

ezp_write_byte(EZPORT_WREN);

while ({(MCF5282_QSPI_QIR & MCF5282_QSPI_QIR_SPIF));
/lezp_wrdi_cmd

ezp_write_byte(EZPORT_WRDI);

while ({(MCF5282_QSPI_QIR & MCF5282_QSPI_QIR_SPIF));

y .
«!eGed[Z QSPIF & é*6R #m_e-ZNKIADA
ezp_write_byter:CL A#tc o/$+U5 +:CL_u ceY ;b. +¢! |—80©
Il DSPIJa&! r SPI9%&0 A

10.1.23 u"",In

_f . CSE$ €4f Flash*0o D& #2 YSP$ €60e(#<«++ Flash*6 D& F ce A£13"0_wWeN?2
I8A uAES$ €F ])g&I&U&LA.05E 64 é+enit¥ /E LSB O0R Ezport9%&ON*6 &
3A4CFlexRAM/N2I§"<_» RAM EF N2I§5 3 141)2 Weé  SP$ € 1&|; Y2kieY N2I§
F*6R5.05E 8F ©5 ¥%60e(f0 e £15"0 A

HO ' «Ge E
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set_to_ezp_mode();
ezp_spi_init(0,6,0,0); /* max permitted clock speed for read */

/I 1. Boot-up from reset with EZPORT enabled.
ezp_wren_cmd();

/I 2. Verify WEN flag is set.
sr = ezp_rdsr_cmd();
if (sr '= EP_SR_WEN)

printf("Failure in SR value: WEN not set\n");
error_count++;

}

//3. Sector erase
ezp_se_cmd(sector_addr);
/ILoop till command has completed
sr = EP_SR_WIP;
// Poll SR until WIP goes low
while ((sr & EP_SR_WIP) == EP_SR_WIP)
sr=ezp_rdsr_cmd();

ezp_wren_cmd();

//4. Sector program
ezp_pp_cmd(sector_addr,64, pg_buffer);
/[Loop till command has completed
sr=EP_SR_WIP;

/I Poll SR until WIP goes low
while ((sr & EP_SR_WIP) == EP_SR_WIP)

sr=ezp_rdsr_cmd();

10.1.24 <A, | FCCOB 7i

Flash$ €+e[y+*0& DI 12 AE+*0& N'1- Yok £+*0& O1*6R +Y A_u 7+*6& DA
*+C2£ €Go$(5 3 #m_elI*6 D3C!0& A

FCCOB || 7e"=,
FCMD ¢l FTFL 7¥}’
1-3 Flash 1§ [23:0]
4~B " 3« [0:7]

WRFCCOB$ €#<_f_c Ezport9%2&0!5! Flash DA$ €+e[y+*0& %.2 Weé Flash
Y[TF —A$ € A40! 12*6RF 53 #2 % Ezport+¢5 315! FCCOB+*0& Y%@O#2
Qt"D#E"[Flash!lF $ €A

DA1O#(ADBAST RDFCCOB$ €[—#r Flash_YDAS$ €+¢[y+*6& F !I+U A
Yy
) 78 WRFCCOBS$ €40!IF 53 ©5E 12*6R ¥No78+¢5|<q

h 55 A#,(2 .&A Ezport9¥s.« § YFlash( * NVM B ;&9%2.« %2
+%! 9Y2.« §#<2 WEF $ € T#s!ieilO A

HO ' +Ge E
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ezp_wren_cmd();
fccob[0] = 0x06;//program longword command
fccob[1] = 0x00;//flash address is 0x00040c
fccob[2] = 0x04;
fccob[3] = 0x0c;
fccob[4] = 0xff;//program data is Oxfffffffe
fccob[5] = Oxff;
fccob[6] = Oxff;
fccob[7] = Oxfe;
ezp_wrfccob_cmd(fccob);
/[Loop until command has completed
sr=EP_SR_WIP;
/I Poll SR until WIP goes low
while ((sr & EP_SR_WIP) == EP_SR_WIP)
sr = ezp_rdsr_cmd();

10.1.25 A&, | FlexRAM

WRFLEXRAM $ €#+¢ 4*0R53 15!  FlexRAMA) 78 FlexRAM é0 O
EEPROMYWRFLEXRAM $ € [#6¥44&IDA7 &A EEPROM Flashd D& E!-.—-5
3[L.AA FlexRAM €0 F &I&U.0 O 32 é++ni A) 7840!IF 53 ©5E 4*0R %;$
€F No78+¢5|<gh 55 A

RDFLEXRAM $ €DA*j FlexRAM _p&z5 3 A+ _t6¥ ce /E/t_»Aa$ €
FAST RDFLEXRAMY:#20i"i#CJ *6R ¥%:60ejt-» @_».B OI',L—N{5'd;h-CH#F e
II$ A

HO ' «Ge E

ezp_wren_cmd();
ezp_wrflexram_cmd(address, buffer);
/[Loop till command has completed
sr=EP_SR_WIP;
/I Poll SR until WIP goes low
while ((sr & EP_SR_WIP) == EP_SR_WIP)
sr = ezp_rdsr_cmd();
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11.1 P~ Flexbus v

11.1.1 A

Flexbus5E ce Z£(T";P™(2,/xN[3A#e Yo+ F '—6E";P™5E3| 7d$+e j[Z(EF F [[eS3A

#e A DA Flexbusy## «&A#TfeeY =—"</$+- ¥DQe5|fce=—"<h9(2DN]<F 0a!Q § ¥4+:CL
a7.120i#"; [Z(EF Fe3A ._z¥%;p) E, ROM AFlash*6 D& A#N2I§ x_-&

12l rK "AF FS7E1j°& " A

11.1.1.1 e®

FlexBus3l 7(1_Z 6 /B JgF DA1O#N2I8AA_¥ ¥{FB_CS[5:0])v2)#e é+Y O 8 ¢ A
16 é$( 32 & ve# eé0 O(ODA12fU(ODAF &1&U a5 3 /xN[ A#CEOF Y4 [é+Y 1 8
e€A16 6A32¢R

+e*O €& ¥ EF A& ¥ %3l 7 "#N2I§F 5 3 Bi#m5’es YoB#MI :p5'ee Y5 «#f&I&U.—
Jg5'ee A+e *O é#r=3F AA_¥ %3l 7 "#N2ISF &I&U y2¢5'e« A5 3 F ¥, /5U#- (i
SE#N2ISF A

2 +A&I&Ude*d P™":P™GY"E *5|NL z3A#"; $(.Z; *0 D[Z(£ A

11.1.1.2 +Y
11.1.1.2.1 o]

FB_A[31:0] € &Af0.+P(©ODAEO § Y2 USE&I&U/XN[ A
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FB_AD[31:0] € &Af(.PY(ODAYY:.« § ¥2_U5ES 3 /xN[ A&A £PT(ODAYY:.« § ¥
FB_AD[31:0JxN[ ¥4 /&I&U$(5 3 A Y4 /53 F *6R _T_i5 DiJd#s 6+Y10+6 A

FB_CS [5:0] € X HOXG_¥ E[Z(EF Aa_¥ }#“ A1 V4_I&I&U&A[[Z(EF &I&UJ e°!!
5 15B +6Aa_¥ }#'DN. #t O6¥44 @ A3A 87 F AYuX 5UHO ©# .+P{ €0 3| 7F Ad_¥
W5 A

FB_BE/BWE[3:0] € éDK. 5 ¥X HOBY5 3 XGds*0 14205 3 /xN[ '6¥5 3 &A ¥4 / A

FB_OE € _/'= P™ }#SEDAT7 #m_sNu*d D& 3A#s + P™ ce::5 3 [—#r AFB_OE a
&AIXG_¥ E[Z(EF &I&US(.116&1&0 ceQ-F [—[[eS4i g E votit O6¥44 @ A

FB RW € (CC&j"D; }“«2EHO.ME/XN[4i g% 1 X HO[—$ 6» BX HOI5$ 65 A

FB_ALE € ; }#'DN. #t O6¥4a @X HO& '-Z.02)g/xN[ ¥4 [ Yo °&I&US( ¥4 _[+U/A
6¥4a A

FB_TSIZ[1:0]€ u7}#“2 FB_TBST ae] X HO.i'é/xN[4i oF 53 Y4 [ é+Y(A
+« A

FB_TBSTE Y, /B#mX HODI [Z(E3CIOF B#m Y4_/:y&A_wwe A

FB_TA€ ;_/! ¥*DA7 X HO(Z,5 3 Yi_/-Z+(1- A) 78( C¢& &A[—#r5 3 $ 6»
E40! FB_TA }“%( C¢& Td**0 ¥4 / EF 53 Y%. °No60/xN[$ 6» A

FB_CLK € FlexBus 5'd; %2L—N{NWFlexBus9¥:&0F (2',5'd; FB_CLK 3| 7 DA5'd;
> Al5'd:h-C#j MCGOUTCLKF !¢h-& (SIM_CLKDIV1[OUTDIV3]) SS/3 A

111122 1,” 9L,— °

&511-15UHO "4E2+F &I&U$(5 3 /xN[ é+YN'#a A/xN[&AJE ceeO;Q1=}TyR #m_+&l
&U &AJE (eO;Q#m_+53 N>R R
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3210M~&r

16!UM~&r

8IUM~&r

Yo

B oina-p I 7ysynAsD

m11-1. FlexBus "yT T

11.1.1.23 yT T

X 11-1$(X 11-25UHO 'Kinetis MCU#DAF FlexBus J#1¢°é b ¢ E#r1O *+
Xa At LCD [Z(E5E2£5/:Q.« LCD (2[ZF [Z(£ A

V11-1. dLCD !! ¥  FlexBus -
|

. 144 - 104 , - 100 , - 81 ,— 60 ,— 64 ,— 48 , |32,
. A[29:16] AD[ 31:0] AD[31:24, 5 CS |AD[19:0] 4 CS |AD[19:0]2 CS |AD[17:0]2CS |,a ,a
AD[31:0] CS[5:0] § §
CS[5:0]
- K 32t K 32t K 21 f¢t K 20 fit K 20 fit K 18 fit a |,a
T TK 32H|TK 32H|TK 16H|[TK 16H|TK 16H|TK 16H |~ §
"L = "L = "L = "L = "L = "L =
AD[31:0] AD[31:0]] ADI[15:0] AD[15:0] AD[15:0] ADI[15:0]
d K 30AtY K 24 Al K 21 Aatq ,a’ ,a’ ,a’ ,a ,a
T = A[29:16] + |=AD[23:0] K |=AD[20:0] K N N
AD[15:0] K 8H” L = 8H” L =
16 H” L = |AD[31:24] K |AD[31:24]
AD[31:16] 16 ity =
AD[15:0] K
16 H" L =
AD[31:16]
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V11-2. LCD !! ¥  FlexBus
|

144 - 104 , - 100 , - 8l , - 60 , — 64 , - 48 ,— 32 ,—-

o AD[31:0] a” a” a” a” ,a” ,a” a”
CS[5:0]

T K 321 ,a” ,a” ,a” ,a” ,a’ - ,a’
1K 32
H" L =
AD[31:0]

d - T K 24 it ,a’ ,a’ ,a’ ,a’ ,a’ ,a’ ,a’
M =
AD[23:0] K
8 H”

L =
AD[31:24]
K 16 At
M =
AD[15:0] K
16 H”

L =
AD[31:16]

LCD T K 16 H” ,a” ,a” ,a” ,a” ,a’ ,a’” ,a’
L =

AD[15:0]

= AD[31:16]

11.1.1.24 200

T Ys [(A+«]l_c_¥+BFSTEF Jette é+Y Vati([ZO [Z(E#E"DBW#mMS 6» AB#m$ 6»F #E'D
&A(A+«.+PY 'N2Ge A+e *FSTEJcHe é+Y_ +«F Bitm ¥4 | V&B_TSIZ[1:0X HO5 A Y4
_IF (A+« A

11.1.125 " 3« ,pDb6n
Flexbus 703 5 3 J«#e+Y.B ¥%+¢ FlexBus*6R _§ iEF 53 Y4 /2 15 +eni A

&3511-25UHO "(2°,*6 D& _z3AF *6R __i Ya#f.i*6R __il— él DA120j P™F 5’
U Y20$+e ©O# Jctte é+Y Yoo /E32 é53F Y4 /h .+ A
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LG "SE

+¥CW7Y5y2EQN

+¥CWT§5J2EON ‘ FB_D[31:24] ‘ FB_D[23:16] ‘ FB_D[15:8] ‘ FB_D[7:0] ‘ ‘ FB_D[31:24] ‘ FB_D[23:16] ‘ FB_D[15:8] ‘ FB_D[7:0]

321UM~&r-G#7(= 321UM~&r-G#7(=

121UM~&r-g#7(+ G)o)I"Em %7 G-)o)I"Em %7 12!1UM~&r-GH#T(+

8IUM~&r-G#7(+ 8IUM~&r-G#7(+

m11-2.32 E.{"%a3«Y{MEus

111126 1%

I ™0 D& 5%st+) &S 11-31UHO 8x6000_000 - Q_XAOOO,_OO(EEDA *2 WéFFlexBus
&1&UJ e+ Y20xA000_0000 - OXEO00_00GHrP™DA **64U5 3 A

0x0000_0000-0x0FFF_FFFF L1 Flash' &y”37y5y
0x1000_0000-0x13FF_FFFF FlexNVM &.%_*(=1... &

0x1400_0000-0x17FF_FFFF FlexRAM

0x6000_0000-0xDFFF_FFFF Flexbus

0xE000_0000-0xEOOF_FFFF ¢G-+¥ "M

0XE010_0000-0XFFFF_FFFF et

m11-3. FlexBus i% ST
11.1.1.2.7 +IHO

&3511-45UHO 'FlexBus#*OY5'd;F 1+p7a8&3 A:y-O-+ 99%.« § ¥ FlexBus6oe(A5'd;
h-C# ©50 MHz A
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0&*
75%&(&/.,1
0+],5& >
ar2gral. $:C 0SQn8...g.
N+] ,5& >
L] 2EQNS...g.
) —>
B
.0
L
sl 1 )yODVKS...g.
~ 0&*)//&I.
s o] .
y 0&*3//&/ 0+]
> 86 %8...g.
SSIFRAC
78/ D , 68...9.
¢
7%/ |Z’_
>D17/ &'
IY%.R!Ii76,
;7$/
7%/ 8...8...9

m11-4. HOm

11.1.1.3 ¥Aue
6E ' E % FlexBus_z3A!ll TWR-MEM 7 F MRAM *6 D& A

111131 }'Ueé,3d

&3811-45UHO jMCGOUTCLK SS/3F FlexBus#"OY5'd; A_ 'feeY "é0O ce AII+6F
5d;: AGE "é0 96 MHzF 170h-C# A

HO ' +Ge E

/* Code Snippet */
int MRAM_START_ADDRESS = 0x60000000;
uint8 wdata8 = 0x00;
uint8 rdata8 = 0x00;
uintl6 wdatal6 = 0x00;
uintl6 rdatal6 = 0x00;
uint32 wdata32 = 0x00;
uint32 rdata32 = 0x00;

/* Set Base address */

Kinetis yTel" %2 , Rev. 3, 05/2014

92 Freescale Semiconductor, Inc.




4
» 11 ¢ Flexbus v

FB_CSARO = MRAM_START_ADDRESS ;

/* Enable CS signal */
FB_CSMRO |= FB_CSMR_V_MASK;

FB_CSCRO |= FB_CSCR_BLS_MASK [/ right justified mode

| FB_CSCR_PS(1) /I 8-bit port

| FB_CSCR_AA_MASK /[ auto-acknowledge

| FB_CSCR_ASET(0x1) // assert chip select on second clock edge after address
is asserted

/l'| FB_CSCR_WS(0x1) // 1 wait state - may need a wait state depending on the
bus speed

/* Set base address mask for 512 KB address space */
FB_CSMRO |= FB_CSMR_BAM(0x7);

[* Set BEO/1 to MRAM */
FB_CSPMCR |= 0x02200000;

/* Reference clock divided by 3 */
SIM_CLKDIV1 &= ~SIM_CLKDIV1_OUTDIV3(0xF);
SIM_CLKDIV1 |= SIM_CLKDIV1_OUTDIV3(0x3);

/* Configure the pins needed to FlexBus Function (Alt 5) */

/* this example uses low drive strength settings */
/laddress/Data

PORTA_PCR7=PORT_PCR_MUX(5); /Ifb_ad[18]
PORTA_PCR8=PORT_PCR_MUX(5); /ifb_ad[17]
PORTA_PCR9=PORT_PCR_MUX(5); /Ifb_ad[16]
PORTA_PCR10=PORT_PCR_MUX(5); /lfb_ad[15]
PORTA_PCR24=PORT_PCR_MUX(5); /Ifb_ad[14]
PORTA_PCR25=PORT_PCR_MUX(5); /Ifb_ad[13]
PORTA_PCR26=PORT_PCR_MUX(5); /Ifb_ad[12]
PORTA_PCR27=PORT_PCR_MUX(5); /lfb_ad[11]
PORTA_PCR28=PORT_PCR_MUX(5); /lfb_ad[10]
PORTD_PCR10=PORT_PCR_MUX(5); /Ifb_ad[9]
PORTD_PCR11=PORT_PCR_MUX(5); /Ifb_ad[8]
PORTD_PCR12=PORT_PCR_MUX(5); /Ifb_ad[7]
PORTD_PCR13=PORT_PCR_MUX(5); /Ifb_ad[6]
PORTD_PCR14=PORT_PCR_MUX(5); /Ifb_ad[5]
PORTE_PCR8=PORT_PCR_MUX(5); /Ifb_ad[4]
PORTE_PCR9=PORT_PCR_MUX(5); /lfb_ad[3]
PORTE_PCR10=PORT_PCR_MUX(5); /Ifb_ad[2]
PORTE_PCR11=PORT_PCR_MUX(5); /Ifb_ad[1]
PORTE_PCR12=PORT_PCR_MUX(5); /Ifb_ad[0]
/[control signals

PORTA_PCR11=PORT_PCR_MUX(5); /Ifb_oe_b
PORTD_PCR15=PORT_PCR_MUX(5); IIfb_rw_b
PORTE_PCR7=PORT_PCR_MUX(5); /Ifb_cs0_b
PORTE_PCR6=PORT_PCR_MUX(5); /lIfb_ale

/* 8 bit write */

*(vuint8*)(MRAM_START_ADDRESS + n) = OxAC; /I n=offset
/* 8 bit read */

rdata8=(*(vuint8*)(&MRAM_START_ADDRESS + n));  // n = offset

/* 16 bit write */

*(vuint16*)(MRAM_START_ADDRESS + n) = 0x1234;  // n=offset

* 16 bit read */

rdatal6=(*(vuint16*)(&MRAM_START_ADDRESS + n)); // n = offset

[* 32 bit write */

*(vuint32*)(MRAM_START_ADDRESS + n) = 0x87654321; // n = offset
/* 32 bit read */

rdata32=(*(vuint32*)(&MRAM_START_ADDRESS + n)); // n = offset
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12.1 A

KinetisL—!3& 'F UART 9%&064E2¢2(2[Z12! r CPU_wwe.z; ! #h--1we 1A
UART 9&06¥ ¥li XY -» g9%.« E UART AIrDA $( ISO-78169%.« A

*§,I¢[D[V  UARTF B/A «#{&A UART 9%.« §) i DA UART AGe! 17 [+ V8
fo+¢[+5%) A2& UART DA gRS-2321we_{ }J«# A6¥!  UART 9%&0F [Nb}0 %%
"i2°1U6¥B /A$(-» 39%%.« Yo[‘#"eiB +6& 'F #°OY1g!( A

12.2 +Y

UART 31 7F B /AN'#0&| UART O™z A1IU6¥UART “™3| 7'-6E UART ";P™ 1 3[e
9v2&0F 5'd;> $(40#NFIFO (A+«Iu ©# A EX BI-"©# UART 9%&6+:'F UART
B/AA

V 12-1. Kinetis ¥ UART L

e
UART Lé 'd 1SO-7816'$ FIFO vHO
UARTO A 8 H" TXFIFO 8 H" =, HO
RxFIFO
UART1 z 8 H" TXFIFO 8 H" =, HO
RxFIFO
UART2 - UARTN z i FIFO T T “THO
y

IX 13— "1 AE:pN2I56ES#7Y5’  KinetisL—I3& 'F  UART +:
' Af+FUSL Kinetis& 'F 3D!- % UART +: '#<P™ 40#t A
[‘#"eiB +6& '#"OY1c!|(F +RKA&éQ oJ| ¥7O+:! i&
F UART +:'}0 A
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12.3 ¥AUe

*§,1¢ gNi ce £+¢ UART DA gRS-232_{ }Jd#+_z3All  8-N-1 PCNdJF _ "HO
"Als_ '1¢ O11)g"2 A#m_«$(3A40 ¥, 1¢ AHO 'K "fi_ [-'éO0 DA UART % ©

_CS#E[D[V ") A&AE5I9%.« § DA UART ¥42'é#a DMA DA «-E"Elk . CPU\W»
2a A

12.3.1 UART SAUé

STDF 12)g"2 «Getc » UART 60 1-8-N-19%.« 18 /E53 & A5|(& 7%j(A 1
[E@pé°l:pESISH '<Yak3CIOA Y4 ®NU[I™5 F #5 5EY I)g"2F  UART
_{_i(uartch)ADA * UART F 914&065'd;h-C# 1"fi € O kHz ¥ssysclk® «#f 9 }1UfceF
<~B C#baud)A

;
UART 9%4&0F .+PT5E(T]«©DAF Y&|: §fbF 11)g"2™5 ©

Ge iY P™$t 7 UART .+Pf A 10fceF UART .+PY.0&A[YDA
 1)g"2 ™G clg P™ A

void uart_init (UART_MemMapPtr uartch, int sysclk, int baud)
{

register uint16 ubd, brfa;

uint8 temp;

/* Enable the clock to the selected UART */
if(luartch == UARTO_BASE_PTR)
SIM_SCGC4 |= SIM_SCGC4_UARTO_MASK;
else
if (uartch == UART1_BASE_PTR)
SIM_SCGCA4 |= SIM_SCGC4_UART1_MASK;
else
if (uartch == UART2_BASE_PTR)
SIM_SCGC4 |= SIM_SCGC4_UART2_MASK;
else
if(uartch == UART3_BASE_PTR)
SIM_SCGC4 |= SIM_SCGC4_UART3_MASK;
else
if(uartch == UART4_BASE_PTR)
SIM_SCGC1 |= SIM_SCGC1_UART4_MASK;
else
SIM_SCGC1 |= SIM_SCGC1_UART5_MASK;

/* Make sure that the transmitter and receiver are disabled while we

* change settings.

*/

UART_C2_REG(uartch) &= ~(UART_C2_TE_MASK | UART_C2_RE_MASK);
/* Configure the UART for 8-bit mode, no parity */

/* We need all default settings, so entire register is cleared */
UART_C1_REG(uartch) = 0;

/* Calculate baud settings */
ubd = (uint16)((sysclk*1000)/(baud * 16));
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[* Save off the current value of the UARTX_BDH except for the SBR */
temp = UART_BDH_REG(uartch) & ~(UART_BDH_SBR(0x1F));

UART_BDH_REG(uartch) = temp | UART_BDH_SBR(((ubd & 0x1F00) >> 8));
UART_BDL_REG(uartch) = (uint8)(ubd & UART_BDL_SBR_MASK);

/* Determine if a fractional divider is needed to get closer to the baud rate */
brfa = (((sysclk*32000)/(baud * 16)) - (ubd * 32));

/* Save off the current value of the UARTx_C4 register except for the BRFA */
temp = UART_C4_REG(uartch) & ~(UART_C4_BRFA(0x1F));

UART_C4_REG(uartch) =temp | UART_C4_BRFA(brfa);

/* Enable receiver and transmitter */
UART_C2_REG(uartch) |= (UART_C2_TE_MASK | UART_C2_RE_MASK);

| EIN)g 2K "2 O §l; E £

1. €0 _2.iF PORTX_PCRmi*6& % P™ UART .2P] HO ' «Ge6/AE5UHO &

2. P™UART 9%&0F 5'd; A

3. | DA#m_& $(3A40& o we: : j@F FSF 5EH y UART &A'é0 5'6/E2\<x A
78uart_init!™5 /x5E&AUART ( *| DABR/+5'[YDA Y!u5|fce; ; j@ Y(© é#?
UART nt[@| DA &

4. +¢UART 3C!O+*6& "€é0 O1UfoeF 7@.« Are * 8-N-14i g Yo+:ed | ©fceY "€0
— AUART +*0& nt[@+ *0& [ZO +¢ UART é0 O 8-N-14ig &

5. [=K3<~B C#!¢h-5 A u"j2"[=K3 13 é55<~B C#!¢th-5 ¢ UARTX_BDH $(
UARTx_BDL +*0& E*60 DF SBR'{°$( 5 é+«5<~B C#!¢h-5
1 UARTX_CA[BRFAJ{ &

6. P™#m_«& $(3A40& #E"MART A

12.3.2 UART =mlUe

§fbF I™5 +:CL"K "fi_[~ UART 3A40";,P™ A/ ®Nu; ™5 F #5 5EY 3A40%6JA
F UART _Y_i(uartch)A [+/™5 p&z3A40!IF *6JA A

char uart_getchar (UART_MemMapPtr channel)

/* Wait until character has been received */
while (((UART_S1_REG(channel) & UART_S1_RDRF_MASK));

/* Return the 8-bit data from the receiver */
return UART_D_REG(channel);
}

_USE e /E_ [-+:CL5U7a ¥&|; ™5 +CJAIIBA40!1*6JA O:p A) 786/E3A40!*GIA Yse
Ge+C&Avhile /FCK E5|el gD3 A O™ 66/E3A4015 35 «Gsf | _UliBR/s Y56e)

DA ce /EI™5 7 8\<c5E#A3A4OI*6IA A78&AIS.+2 WeS5' 15|<qy[] UART P™3A40
115 3 %120j5|fce  UART 3A405 3 Ylpu#« a[YDAuart_getchar_presefi5 %!)[YDA
uart_getchat™5 A
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int uart_getchar_present (UART_MemMapPtr channel)

return (UART_S1_REG(channel) & UART_S1_RDRF_MASK);

12.3.3 UART ?AU¢¢

§fbF ™5 +:.CL"K "fi_[~ UART #m_";P™ A%, ®Nu; ™5 F #15 5EDA *#m_eF
UART _9_i(uartchB(Y #m_eF *6JA(ch) A

void uart_putchar (UART_MemMapPtr channel, char ch)

[* Wait until space is available in the FIFO */
while(l(UART_S1_REG(channel) & UART_S1_TDRE_MASK));

/* Send the character */
UART_D_REG(channel) = (uint8)ch;
}

1234 €& | DMA hp¥ UART ¥A

_uahNu!-F "*i+¢_[~ UART BR/*7£/s YoeH +63A405 3 Ai5'#DA12#m 53 fi5’
#d5!1  FIFOA_uli5U<q60e"UDEPU\A>, ¥ A&A( Ct+«"=$0 5 ¥4-O-O5E60e+:DAF
5U<q A.i=$0 _ (A5’ ¥#P™feeY DA E5I12 DMA k= CPUW»S A© c%0.i0Y
Ui[zO E5112 DMA 1UfeeF .cedoe A) 78h9(2.cedoe]!_EPUWS F Ik+- YA [~ i5E
6ce 5U<qg A

__cUART E5I#seGeCPUS5 3 # o[—I-1215]  UART %+¢6¥"E *Ik_ CPUWS A
UART 6¥(1 ZEBR/*$(d[< E5I7E/s#DA Y2 a+e *| "F 3A40$(#m_*4i 3 ¥4.0 . _c
UARTx_C2[TIE, RIE]é P™3A405 3 +*6& >}7£/s (UARTX_S1[RDRF]B(#m_5 3
+*0& J 7£/s (UARTX_S1[TDRE])A_u 77£/sF #OIE 1.1] =“=b %&| O+ ~. ©/x
S5E2£HO>}12) 6y ° A+e *6¥ FIFOF UART ¥»}12J 6y '5E703 FIFO EF 53 ak?
oe E#N2I§;P# F”;p_ O'H+6 A) 78 RDRF$( TDRE E5I[*;P&&-Z P™ Yy UART
ESI( CCI8.+oeY [—#r S1+*0& YW +6$1 ce 6y’ OF» U@ O#[—#I$e!5!  UART
53+*0& (UARTx_D)e=if 7E/s ADI*  CPU iY W»\¢ ¥4 /53 %&]|; E5Ij"D

F_ ’5U<q JCD» CPUWS A

DA DMA ¥ /53 6¥'E*lk_  CPUWS Yp DA UART E5I6e) AE5I"D_
5U<q1lUDARJART RDRF$( TDRE 7£/s#<s_ O3 7Nu DMA 3CIO& A u#< f ¢
[ZO UARTX_C5[TDMAS, RDMAS]é7 +(1- A# li[;p+¢XG_!ll ©#F DMA 1
717 DMA Y. iDi DMA 9 i(©DAF "é0 !10+6 A ce ADMA _{ iWw\¢,( C¢3A40
<Yak I+s ¥k E[;P Yo+ +¢]  UART [—#r e E12(] £*6R AJE (ADMA _1 _i»\¢
( CC#m_e<Yak I+e *;k [P Yo+ +¢#- UART I5! oe E12(] £*0R A#m_+123A40
DMA 53 ¥ /I " +(1-5'% DMA #c+ E511170 % _Ge+ DMA 4i gNo60 AacDA u
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li5U<qg5’ %> CPU<=6¥ 2+:e45 3 ¥i_/F"I F \»S ALUB¥ CPU\»S ™DAGMART $(

DMA 9%&0F 11)g 60 «#ff+#2F 5 3 ( C¢ HUb(E5 3 » 7#m_+123A40#3( C¢5

3R

12.4 UART RS-232 —qLC

§&S5ERS-232+:CL5U7AF H *_z3A7a&3 A[+&S5UHO "# ¥F H '<Yak3C!O }#" ¥
a#t6¥ RX $( TX 53 _z3A5E/afceF A

UART RS-232 Xcvr bm64(+

RS232_TXD

UARTN_TX T1IN T10UT
RS232_RXD

UARTR_RX R1OUT R1IN
RS232_RTS

UARTN_RTS T2IN T20UT
RS232_CTS

UARTNn_CTS R20UT R2IN

m12-1. UART RS-232 —q0raem
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13.1 A

* 8J|R >°HO) AIADA*. [[eS3CI0&  (MAC)# ENETY2_z3A {DA(*, «(ENIB C¢
40#mM& * OIE OPHY A &fpF "*i[+52+ ") AF” . z3A 1H ’° «#fdS3AIlIN{
NxF +*6& t_ '°[ZzO A

13.1.1 e°®°

MAC-NET 3C!O& 5EKinetis L—3"i#GF _1 }3A#e ¢ ce A 8fpF 7a&S50HO ") fi+¢
MAC-NET 4U&AL—N{ E « [ z3A+U'{Ni A
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0$& 1(7 P21 _

L F5.
Y $Ab70.-=6iU4Y E
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8...0. EE2.
.LQHWLYV 0&8 1

m 13-1. MAC-NET em

MAC-NET 3CIO& XY "i2" ¥ /" \¢ E ‘ ‘
. MAC 3CIO&€ 3CIONIN& $(+*6& ACIOMI/RMII 3A#+$( IEEE158883C!O
& A
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» MI/RMII 3A#€ 2 ETHPHY @ . A+ 6¥ Ali- g9%.« E  MIl $( RMII A
» IEEE15883CIO&E =—"<5'e+1l. O +(£Ni3C!O& 31 7(:.0+65'& 4E2+ A

8§&35UHO "MAC-NET) fiall',  SoC3A#es z3A A# 916&6  ™6¥Qt-F 5d; A

ENET_RCR[RMII_MODE]
MIl 6 EXTAL&~!t8%:!S32"E
RMII 6 EXTAL' PHY8...9.2Tk 880MHz MIIO_TXCLK mii

MIIO_RXCLK B—__ ..
- rmii

25MHz
T 50MHz
CLK
EXTAL H-o— ) $:c8
R . OUTDIVL 9 MAC
0SsC (MCG) CLK .
XTAL B—— 66$A(+
MII/RMII
sa&r ETH PHY
IEEE
1588
CLK 66$A(=
ENET_1588_CLKIN MAC-NET66$A(+
(PTE26) B
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T > beba
18S© 4)
$ecU SIM_SOPT2
(ALT4) [TIMESRC]

m13-2. MAC-NET =g
« §,1C[*52 0 7-» @Y.« o#f.0.1) fi’€0 [+9%&0 A

13.1.2 +Y

MAC-NETF «8aiY B/AE
, MAC-NET 3C!O& ! +U «léF ColdFire MCU$( MPU «#f 8J< PPCY)
MPC5553/4 E*6&AF FEC3CIO& A

, H "< »9%&06¥'E* f ¢ '+:CLE
» IPVA$( IPV64E2.
, IPATCPAUDP $( ICMP F 7%j(D»1-$(7%j(
, #<_1_c’é0 QO.Ydu[<-A
, #< 1 _CCé0 o(ENiBGY¥4E S +eni Yo e4E2¢ 32 é*G+eni2A(D$(6¥44_S (C¢

, - 19 HY ;ple-Y.«R @U cee DAS'es#"; A MAC-NET 4E2¢IEEE15887£
Ib Yotk ¢6© o(AENIF e 7TNOf A
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13.2 ¥AUe

DA MAC-NET 3A#+5’ %5(A’,1¢5" p+ 5E&A RTOS ! Iwe A5|[V RTOS O fliL
"1fh1-lIICLGY ' ¢lé Yo ™foeY +6 8. joe 7_YDA9Y%.« A 41i XY -» g9%.«)
8E

, '—6EI)g"2 € |IWeMAC-NET 1UfceF '-6E; j@ A

, PHY K=C¢3A# SS#1[ZO PHY "é0 1UfceF "é0

, MIEEPHY F *. 1B Jg3A#s

, RMIIEPHY F K "2* iB"Jg3A#s

13.2.1 Y TCP/IP xp\¥ ' MAC-ENET S AV
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"0 =P O MIl 12 RMII 9%.«
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/* Buffer Descriptor Format */
#ifdef ENHANCED_BD
typedef struct

uintl6_t status; /* control and status */
uintl6_t length; /* transfer length */
uint8_t *data;  /* buffer address */
uint32_t ebd_status;

uintl6_t length_proto_type;

uint16_t payload_checksum;

uint32_t bdu;

uint32_t timestamp;

uint32_t reserverd_word1;

uint32_t reserverd_word2;

} NBUF;
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typedef struct
{

uintl6_t status; /* control and status */
uintl6_t length; /* transfer length */
uint8_t *data; /* buffer address */
} NBUF;

#endif * ENHANCED_BD */

static void enet_init()

int usData;
const unsigned portCHAR ucMACAddress[6] =

configMAC_ADDRO,
configMAC_ADDR1,configMAC_ADDRZ2,configMAC_ADDR3,configMAC_ADDRA4,configMAC_ADDR5

h

/* Enable the ENET clock. */
SIM_SCGC2 |= SIM_SCGC2_ENET_MASK;

[*FSL: allow concurrent access to MPU controller. Example: ENET uDMA to SRAM, otherwise
bus error*/
MPU_CESR = 0;

prvinitialiseENETBuffers();

/* Set the Reset bit and clear the Enable bit */
ENET_ECR = ENET_ECR_RESET_MASK;

/* Wait at least 8 clock cycles */
for( usData = 0; usData < 10; usData++ )

¢{51$m( "NOP");
}

[*FSL: start MIl interface*/
mii_init(0, periph_clk_khz/1000/*MHz*/);

/lenet_interrupt_routine

set_irg_priority (76, 6);

enable_irq(76);//ENET xmit interrupt
/lenet_interrupt_routine

set_irg_priority (77, 6);

enable_irq(77);//ENET rx interrupt
/lenet_interrupt_routine

set_irg_priority (78, 6);

enable_irq(78);//ENET error and misc interrupts

/*

* Make sure the external interface signals are enabled

*/

PORTB_PCRO = PORT_PCR_MUX(4);//GPIO;//[RMII0_MDIO/MII0_MDIO
PORTB_PCR1 = PORT_PCR_MUX(4);//GPIO;//RMII0_MDC/MII0_MDC

#if configUSE_MII_MODE

PORTA_PCR14 = PORT_PCR_MUX(4)://RMII0_CRS_DV/MII0_RXDV
PORTA_PCR5 = PORT_PCR_MUX(4);//RMII0_RXER/MII0O_RXER
PORTA_PCR12 = PORT_PCR_MUX(4);//RMII0_RXD1/MII0_RXD1
PORTA_PCR13 = PORT_PCR_MUX(4)://RMII0_RXDO/MII0_RXDO
PORTA_PCR15 = PORT_PCR_MUX(4)://RMII0_TXEN/MIIO_TXEN
PORTA_PCR16 = PORT_PCR_MUX(4)://RMII0_TXDO/MII0_TXDO
PORTA_PCR17 = PORT_PCR_MUX(4)://RMII0_TXD1/MII0_TXD1
PORTA_PCR11 = PORT_PCR_MUX(4)://MIl0_RXCLK
PORTA_PCR25 = PORT_PCR_MUX(4)://MII0_TXCLK
PORTA_PCR9 = PORT PCR_MUX(4);//MII0_RXD3
PORTA_PCR10 = PORT_PCR_MUX(4)://MII0_ RXD2
PORTA_PCR28 = PORT_PCR_MUX(4)://MII0_TXER
PORTA_PCR24 = PORT_PCR_MUX(4)://MII0_TXD2
PORTA_PCR26 = PORT_PCR_MUX(4);//MII0_TXD3
PORTA_PCR27 = PORT_PCR_MUX(4)://MII0_CRS
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PORTA_PCR29 = PORT_PCR_MUX(4);//MII0_COL
#else
PORTA_PCR14 = PORT_PCR_MUX(4);//RMII0_CRS_DV/MII0_RXDV
PORTA_PCR5 = PORT_PCR_MUX(4);//RMII0_RXER/MII0_RXER
PORTA_PCR12 = PORT_PCR_MUX(4);//RMII0_RXD1/MII0_RXD1
PORTA_PCR13 = PORT_PCR_MUX(4);//RMII0_RXDO0/MII0_RXDO0
PORTA_PCR15 = PORT_PCR_MUX(4);//RMII0_TXEN/MIIO_TXEN
PORTA_PCR16 = PORT_PCR_MUX(4);//RMII0_TXDO0O/MII0_TXDO
PORTA_PCR17 = PORT_PCR_MUX(4);//RMII0_TXD1/MII0_TXD1
#endif

/* Can we talk to the PHY? */
do

{
RTOS_DELAY/( netifLINK_DELAY );
usData = Oxffff;
mii_read( O, configPHY_ADDRESS, PHY_PHYIDR1, &usData );

} while( usData == Oxffff );

/* Start auto negotiate. */
mii_write( 0, configPHY_ADDRESS, PHY_BMCR, ( PHY_BMCR_AN_RESTART | PHY_BMCR_AN_ENABLE ) );

/* Wait for auto negotiate to complete. */
do

{
RTOS_DELAY( netifLINK_DELAY );
mii_read( 0, configPHY_ADDRESS, PHY_BMSR, &usData );

} while( !( usData & PHY_BMSR_AN_COMPLETE ) );

/* When we get here we have a link - find out what has been negotiated. */
usData = 0;
mii_read( 0, configPHY_ADDRESS, PHY_STATUS, &usData );

/* Clear the Individual and Group Address Hash registers */
ENET_IALR =0;

ENET_IAUR = 0;

ENET_GALR =0;

ENET_GAUR =0;

/* Set the Physical Address for the selected ENET */
enet_set_address( 0, ucMACAddress );

#if configUSE_MII_MODE

/* Various mode/status setup. */

ENET_RCR = ENET_RCR_MAX_FL(configeNET_RX_BUFFER_SIZE) | ENET_RCR_MII_MODE_MASK |
ENET_RCR_CRCFWD_MASK;
#else

ENET_RCR = ENET_RCR_MAX_FL(configNET_RX_BUFFER_SIZE) | ENET_RCR_MII_MODE_MASK |
ENET_RCR_CRCFWD_MASK | ENET_RCR_RMII_MODE_MASK;
#endif

[*FSL: clear rx/tx control registers*/
ENET_TCR =0;

[* Setup half or full duplex. */
if( usData & PHY_DUPLEX_STATUS )

{
[*Full duplex*/
ENET_RCR &= (unsigned portLONG)~ENET_RCR_DRT_MASK;
ENET_TCR |= ENET_TCR_FDEN_MASK;
else
{
[*half duplex*/
ENET_RCR |= ENET_RCR_DRT_MASK;
ENET_TCR &= (unsigned portLONG)~ENET_TCR_FDEN_MASK;

/* Setup speed */

Kinetis ylel " v%-2 , Rev. 3, 05/2014

Freescale Semiconductor, Inc. 105




A ——
¥Aue

if( usData & PHY_SPEED_STATUS)

{
/*10Mbps*/
ENET_RCR |= ENET_RCR_RMII_10T_MASK;

#if( configUSE_PROMISCUOUS_MODE == 1)
ENET_RCR |= ENET_RCR_PROM_MASK;

}

#endif

#ifdef ENHANCED_BD

ENET_ECR = ENET_ECR_EN1588 MASK;
#else

ENET_ECR =0;
#endif

/* Set Rx Buffer Size */
ENET_MRBR = (unsigned portSHORT) configENET_RX_BUFFER_SIZE;

/* Point to the start of the circular Rx buffer descriptor queue */
ENET_RDSR = (‘unsigned portLONG ) &( XENETRxDescriptors[ 0 ] );

/* Point to the start of the circular Tx buffer descriptor queue */
ENET_TDSR = (‘unsigned portLONG ) xENETTxDescriptors;

/* Clear all ENET interrupt events */
ENET_EIR = (unsigned portLONG ) -1;

/* Enable interrupts */

ENET_EIMR = ENET_EIR_TXF_MASK | ENET_EIMR_RXF_MASK | ENET_EIMR_RXB_MASK |
ENET_EIMR_UN_MASK | ENET_EIMR_RL_MASK | ENET_EIMR_LC_MASK | ENET_EIMR_BABT_MASK |
ENET_EIMR_BABR_MASK | ENET_EIMR_EBERR_MASK;

/* Create the task that handles the MAC ENET RX */
/* RTOS + TCP/IP stack dependent */

/* Enable the MAC itself. */
ENET_ECR |= ENET_ECR_ETHEREN_MASK;

/* Indicate that there have been empty receive buffers produced */
ENET_RDAR = ENET_RDAR_RDAR_MASK;

static void prvinitialiseENETBuffers( void )
{

unsigned portBASE_TYPE ux;

unsigned char *pcBufPointer;

pcBufPointer = &( XENETTxDescriptors_unaligned[ 0 ] );
while( ( ( unsigned long ) pcBufPointer & OxOfUL ) 1=0)

pcBufPointer++;

}
XENETTxDescriptors = ( NBUF * ) pcBufPointer;

pcBufPointer = &( XENETRxDescriptors_unaligned[ 0] );
while( ( ( unsigned long ) pcBufPointer & OxOfUL ) 1=0)

pcBufPointer++;

}

XENETRxDescriptors = ( NBUF *) pcBufPointer;

/* Setup the buffers and descriptors. */

pcBufPointer = &( ucENETTxBuffers[ 0] );

while( ( ( unsigned long ) pcBufPointer & OxOfUL ) '=0)

pcBufPointer++;
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}
for( ux = 0; ux < configNUM_ENET_TX_BUFFERS; ux++)

XENETTxDescriptors[ ux ].status = TX_BD_TC;

#ifdef NBUF_LITTLE_ENDIAN

XENETTxDescriptors[ ux ].data = (uint8_t *)__ REV((uint32_t)pcBufPointer);
telse

XENETTxDescriptors[ ux ].data = pcBufPointer;

#endif

pcBufPointer += configENET_TX_BUFFER_SIZE;
XENETTxDescriptors[ ux ].length = 0;

#ifdef ENHANCED_BD

XENETTxDescriptors[ ux ].ebd_status = TX_BD_IINS | TX_BD_PINS;
#endif

}

pcBufPointer = &( ucENETRxBuffers[ 0] );
while( ( ( unsigned long ) pcBufPointer & OxOfUL ) 1=0)

pcBufPointer++;

}

for( ux = 0; ux < configNUM_ENET_RX_BUFFERS; ux++)
{
XENETRxDescriptors[ ux ].status = RX_BD_E;
XENETRxDescriptors[ ux ].length = 0;
#ifdef NBUF_LITTLE_ENDIAN
XENETRxDescriptors[ ux ].data = (uint8_t *)__ REV((uint32_t)pcBufPointer);
#else
XENETRxDescriptors[ ux ].data = pcBufPointer;
#endif
pcBufPointer += configENET_RX_BUFFER_SIZE;
#ifdef ENHANCED_BD
XENETRxDescriptors[ ux ].bdu = 0x00000000;
XENETRxDescriptors[ ux ].ebd_status = RX_BD_INT;
#endif

}

/* Set the wrap bit in the last descriptors to form a ring. */
XENETTxDescriptors[ configNUM_ENET_TX_BUFFERS - 1 ].status |= TX_BD_W;
XENETRxDescriptors[ configNUM_ENET_RX_BUFFERS - 1 ].status |= RX_BD_W;

uxNextRxBuffer = 0;
uxNextTxBuffer = 0;

13.3 PHY 5@ =g
PHY K=C¢3A#+5E PHY 3C!IOBR/*+*6& T1IF °/ ¥DA *3k_ENiNx A MAC-NET
a PHY cesF Y)DI 2 £#+CLE
, e [E5d; Y%+ ] PHYF ENET3A#e CD» A5'd;h-C# ©P™(A *2.5 MHzY4#s
+*0& ENET_MSCR[MII_SPEEDh-& 3C!O %#20; DA(3[Z5'd; g O#"OY A
, 08 fE#h#- W YDA *AO#PHYF 53 A

13.3.1 }'Ue,zd
§pF HO ' sGe##E'D PHY K=CC3A#s ¥ jO#E"D jPHY lINiNXF Q1"D"é$a_cl§ A
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void

enet_start_mii(void)

{
PORTB_PCRO = PORT_PCR_MUX(4);//GPIO;//RMII0_MDIO/MII0_MDIO
PORTB_PCR1 = PORT_PCR_MUX(4);//GPIO;//RMII0_MDC/MII0_MDC

[*FSL: start MIl interface*/
mii_init(0, periph_clk_khz/1000/*MHz*/);

/* Can we talk to the PHY? */
do

vTaskDelay( netifLINK_DELAY );
usData = Oxffff;
mii_read( 0, configPHY_ADDRESS, PHY_PHYIDR1, &usData );

} while( usData == Oxffff );

/* Start auto negotiate. */
mii_write( 0, configPHY_ADDRESS, PHY_BMCR, (PHY_BMCR_AN_RESTART | PHY_BMCR_AN_ENABLE ) );
}

void
mii_init(int ch, int sys_clk_mhz)

ENET_MSCR/*(ch)*/ = 0
#ifdef TSIEVB/*TSI EVB requires a longer hold time than default 10 ns*/
| ENET_MSCR_HOLDTIME(2)
#endif
| ENET_MSCR_MII_SPEED((2*sys_clk_mhz/5)+1)

}

int

mii_write(int ch, int phy_addr, int reg_addr, int data)
{

int timeout;

[* Clear the MII interrupt bit */
ENET_EIR/*(ch)*/ = ENET_EIR_MII_MASK;

/* Initiatate the MIl Management write */
ENET_MMFR/*(ch)*/ = 0

| ENET_MMFR_ST(0x01)

| ENET_MMFR_OP(0x01)

| ENET_MMFR_PA(phy_addr)

| ENET_MMFR_RA(reg_addr)

| ENET_MMFR_TA(0x02)

| ENET_MMFR_DATA(data);

[* Poll for the MIl interrupt (interrupt should be masked) */
for (timeout = 0; timeout < MII_TIMEOUT; timeout++)

{
if ENET_EIR/*(ch)*/ & ENET_EIR_MIl_MASK)
break;

}

if(timeout == MIl_TIMEOUT)
return 1,

/* Clear the MII interrupt bit */
ENET_EIR/*(ch)*/ = ENET_EIR_MII_MASK;

return O;

}

I* Kkkkkkkkkkkkkkkkkhkhkkk Kkkkkkkkkkk Kkkkkkkkkkk /

int
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mii_read(int ch, int phy_addr, int reg_addr, int *data)
{

int timeout;

/* Clear the MII interrupt bit */
ENET_EIR/*(ch)*/ = ENET_EIR_MII_MASK;

/* Initiatate the MIl Management read */
ENET_MMFR/*(ch)*/ = 0

| ENET_MMFR_ST(0x01)

| ENET_MMFR_OP(0x2)

| ENET_MMFR_PA(phy_addr)

| ENET_MMFR_RA(reg_addr)

| ENET_MMFR_TA(0x02);

[* Poll for the MIl interrupt (interrupt should be masked) */
for (timeout = 0; timeout < MII_TIMEOUT; timeout++)

{
if (ENET_EIR/*(ch)*/ & ENET_EIR_MII_MASK)
break;

}

if(timeout == MII_TIMEOUT)
return 1;

/* Clear the MII interrupt bit */
ENET_EIR/*(ch)*/ = ENET_EIR_MII_MASK;

*data = ENET_MMFR/*(ch)*/ & OX0000FFFF;

return O;

}

13.4 MII T

* {B"Jg3A#e (MII)5E celi’'é0 9%s.« ofceY DA18 /E 7 2 IDA PHY _}A MIl
F - gh-CH5E 25 MHzA#"; WSE «(ENi  PHY3I7F MIl (2, ¥'F & ,l¢ A

1341 }'Ue,z3d
¢ §HO '«Ges5UHO " MAC-NET 3C!O& é0 OMIl 9%.«1UfceF +*6& A

PORTA_PCR14 = PORT_PCR_MUX(4)://RMII0_CRS_DV/MII0_RXDV
PORTA_PCR5 = PORT_PCR_MUX(4);//RMII0_RXER/MII0_RXER
PORTA_PCR12 = PORT_PCR_MUX(4)://RMII0_RXD1/MII0_RXD1
PORTA_PCR13 = PORT_PCR_MUX(4)://RMII0_RXDO/MII0_RXDO
PORTA_PCR15 = PORT_PCR_MUX(4)://RMII0_TXEN/MIIO_TXEN
PORTA_PCR16 = PORT_PCR_MUX(4)://RMII0_TXDO/MII0_TXDO
PORTA_PCR17 = PORT_PCR_MUX(4)://RMII0_TXD1/MII0_TXD1
PORTA_PCR11 = PORT_PCR_MUX(4)://MII0_RXCLK
PORTA_PCR25 = PORT_PCR_MUX(4)://MII0_TXCLK
PORTA_PCR9 = PORT_PCR_MUX(4);//MII0_RXD3
PORTA_PCR10 = PORT_PCR_MUX(4)://MII0_ RXD2
PORTA_PCR28 = PORT_PCR_MUX(4)://MII0O_TXER
PORTA_PCR24 = PORT_PCR_MUX(4)://MII0_TXD2
PORTA_PCR26 = PORT_PCR_MUX(4);//MII0_TXD3
PORTA_PCR27 = PORT_PCR_MUX(4)://MII0_CRS
PORTA_PCR29 = PORT_PCR_MUX(4)://MII0_COL
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ENET_RCR = ENET_RCR_MAX_FL(configENET_RX_BUFFER_SIZE) | ENET_RCR_MII_MODE_MASK |
ENET_RCR_CRCFWD_MASK;

13.4.1.1 —qlLC
§&55UHO "MIl 9%.« §j MAC-NET .+P{!i_fDA (£Ni PHY 1UfceF _z3A A

&AMII 9%.« § YRx $( Tx 1¢1C 2 MIIO_RXCLK $( MIIO_TXCLK #’; A MAC-NET
+e PHY !l MI/RMII 3A#F #°: 5|! rY ;b ALU6¥DR;°Y ;b/ah  /F PHY 53 1¢
(A

MII0_MDC/RMII0O_MDC ——>| MDC | Azo
MII0_MDIO/RMII0_MDIO <«——> MDIO NOF-
MIIO_RXD[3:2] 47; RXD[3:2] 0}$. RX, |<
MII0_RXD[1:0]/RMII0_RXDI[1:0] ﬁL RXD[1:0] Rx |  RX+ T,
MIIO_RXDV/RMIIO_CRS_DV <——— RXDV/CRSDV* KP21#O!..
— RJ45
MII0_RXCLK <«——— RXCLK 0}$. TX, 5
MII0O_RXER/RMII0O_RXER <—— RXERR Tx TX+
MII/RMII —
MII0_TXCLK <«——— TXCLK 64&r N
MIIO_TXEN/RMIIO_TXEN — > TXEN ACT ——
MIIO TXD[3 2] ﬁ;) TXD[322] T, LINK ——>
MII0_TXD[1:0]/RMII0_TXD[1:0] ﬁé TXD[1:0] LED | speep >
MII0O_CRS «——| CRsS* -
MII0_COL <——| coL
| INT RST X0 XI VDD GND
Kinetis MII/RMII
64&r 617 1"p&T ¢ T ‘ T
N/C N/C
RSTIN 25MHz
18S© 5%U8(+
m13-3. Mll 6 &
y

o* X HO+e *# B +6 +(Z£ENi PHY !0_vs$a/ah ac#rF B |C3F
5Y ACRSDV":P™#< e é * — 2. +PT A

"
6E ' ©OfceY TXER J# w&|; #16¥ 17 /E W %0Ofu 18 £ A

135 RMII T

K "2 1B"Jg3A#e (RMII)5E celi'é0 9%.« ¥feeY DA9 A W7 2 DA PHY T} A
RMII - gh-C# O 50 MHzY%PHY 2 ENET RMII 3A#5'd;_ /! (EXTAL)/ah#"; A
703 PHY Y'RY WWICU DAF 5'd;_¥h #< *5E E
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, PHY 5'd;_/!
, PHY 5'd;_/I-1) 6¥3|7°

135.1 }'Ue,zd
¢ SHO 'eGe5UHO " MAC-NET 3C!0& é0 ORMII 9v%.«1UfceF +*6& A
HO 'eGe E

PORTA_PCR14 = PORT_PCR_MUX(4)://RMII0_CRS_DV/MII0_RXDV
PORTA_PCR5 = PORT _PCR_MUX(4);//RMII0_RXER/MII0_RXER
PORTA_PCR12 = PORT_PCR_MUX(4);//RMII0_RXD1/MII0_RXD1
PORTA_PCR13 = PORT_PCR_MUX(4)://RMII0_RXDO/MII0_RXDO
PORTA_PCR15 = PORT_PCR_MUX(4)://RMII0_TXEN/MIIO_TXEN
PORTA_PCR16 = PORT_PCR_MUX(4)://RMII0_TXDO/MII0_TXDO
PORTA_PCR17 = PORT_PCR_MUX(4)://RMII0_TXD1/MII0_TXD1

ENET_RCR = ENET_RCR_MAX_FL(configENET_RX_BUFFER_SIZE) | ENET_RCR_MI|_MODE_MASK |
ENET_RCR_CRCFWD_MASK | ENET_RCR_RMII_MODE_MASK;

135.1.1 —qlLC

e § A-4885UHO " RMII 9%.« §] MAC-NET .+Pfll — fi_TDA «(ZENi PHY 1UfceF
_z3AA

j RMIIO_CRS_DVF _z3A#rlO * PHY +:CL AJE ce-4&8 E RMIIO_CRS_DV }#*_z
3All RXDV/CRSDV .+PY A

MII0_MDC/RMII0_MDC ——>{ MDC | azo
MII0_MDIO/RMII0_MDIO <<——> MDIO NOF-e
) RXD[3:2] 0}$e RX,
MII0_RXD[1:0)/RMII0_RXD[1:0] <«—54— RXD[1:0] Rx | RX+ T
MII0_RXDV/RMII0_CRS_DV <——— RXDV/CRSDV* KP21#O!..
— RJ45
RXCLK 0}$. TX, S
MII0_RXER/RMII0O_RXER <«——— RXERR MIVRMIl Tx | TX+
TXCLK 648 _
MIIO_TXEN/RMIIO_TXEN —— TXEN ACT ——>
, TXD[3:2] T LINK b—>
MII0_TXD[1:0)/RMII0_TXD[1:0] —5<-{ TXD[1:0] LED | Speep |— >
CRS* -
coL ]
INT RST X0 XI VDD GND
Kinetis MII/RMII
st rT T
N/C N/C
RSTIN 50MHz
10S© 5%U8(+

m13-4.RMIl TdéaUe 1
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PCB !'9yp
RMIIO_CRS_DV_z3All CRS/CRSDVA; (H ’[Z[=feeY 703 1UDAF ! i PHY 120
L ile7, A
MII0_MDC/RMII0O_MDC ——>| MDC | azo
MII0_MDIO/RMII0_MDIO <«——> MDIO NOFe
RXD[3:2] os [ RX [
MII0_RXD[1:0]/RMII0_RXDI[1:0] 4; RXD[1:0] Rx |  RX+ T,
RXDV* KP29#0!/..
— RJ45
RXCLK 0)$e TX,
MII0_RXER/RMII0_RXER <«——— RXERR MI/RMII Tx | TX+ ’
TXCLK 64&r B
MII0_TXEN/RMIIO_TXEN ——> TXEN ACT ——>
, TXD[3:2] T LINK b—>
MII0_TXD[1:0)/RMII0_TXD[1:0] —54->{ TXD[1:0] LED | Speep | >
MIIO_RXDV/RMIIO_CRS_DV <«——— CRS/CRSDV* -
coL ]
| | INT RST X0 XI VDD GND
Kinetis MII/RMII
64&r 69 "p&t ¢ T ‘ T
N/C N/C
RSTIN 50MHz
18S© 5%,U8(+

m13-5.RMIl TdéaUe 2

"
o* X HO+e *# B +6 «(/ENi PHY !0_Y,$a/ah ac#rF B IC3F
5Y ACRSDV":P™#< e & * — 0. +PT A

j PHY! «(ENiHJ/AR 12 RJ45 z3A&FH 'OYUi'hDi PHY!O %$a3l7 A

13.6 PCB !9yp
ENET 3A#s J#F -« gh-C# 0O 2512 50 MHzA/ah ™ +$[Z[=#;!u A

1361 f 85

lah A7@" +$# 7.0$aF +:5Y2£"6 A «(ENi_z3AF \Aak xY #r10 *DNJ<7 -YN[ AH]
IAR'F\Aak$(éOF  PHY -+ g9%.« A

13.6.1.1 E?fL,f
[Z[=5LF ENET-Y+U5' %' /F « §-OY -YN[$(-Y+U#;!n A
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, 108NdJ</ah +U#P™fi_m >, Al #3/ah 5SE  PHY $( ENET _/I- A

, &ARMII 9%.« §-+ @5’ Yo/ah +¢ ae /£ 50 MHz (2", #°0Y5'd;_z3All EXTAL .*
P A@O#2MII/RMII 3A#s+CP™ PHY (1} %+ DA# e5d;A)78 PHY5d;
6¥ e £_/\-’ {F"p* /15d;%; . {/ah 2 EXTAL .+Pf_7.i"Oé th-
CH#$(F” € Y%#AIUS 3 +] IXGGP&é A7l 7 PHY _/1— e /£50 MHz5'd; Y/ah +¢
| DA* MCU EXTAL .#PY A+e* RMIlI 9%.« %[* jODF  PHY Y'RY$(OVYUi A
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usB !l E © (USBDCD) v

14.1 A

6EJ|5,&A[*52 1.0 "P™(»8\<¢ x60L "$(_z3All USB9¥%&OF 4DN& YHeeY fili ,eQE
"é0 .+13$(60"="18 A

1411 e?©

USBDN;ii aDN& Y'RY+6 & "eilO A8\<¢ A3CIO$(2A#a60!10 ¥ Y[T[Z(£#040]IUSB

2.0Y'RYF DN<Y %[Z(£#¢< ] DA &DN& A x60 AfbN[& $( DN §weJ«#e aDN12 7DN A
_u760!0#- 8! +UJA#aUSB 2.0Y'RYF x60$((3[Z AIADA £ V[=K360 'F USB J«

#e O [30[z(£F DN;u &DNfG-O5U [A_uli [AJ/AHD»"  USB 4DN& %+ 317 USB
7£b A "3n.C A _u70 % [30[Z(£'ADA# e USB DNN¢5~#< jPC 4DN ¥ G#<j USB
aDN& &aDN Acreescale Kinetif)( C¢& "i#C[Z(E aDN& 8\<¢ (DCD)9%2&0 Yo+ P™[bIC

[Z(ESE_z3All PC x60_t5EUSB DA abDN& A

1412 +Y

USBDCD 9%4&06 2USB 40#m& ce] -» @ ¥8\<¢ USB[Z(ESE#A z3All &DNJ#et DA
aDNJ#e12 DN x60 AL—N{_ ™8[Y[*9%2&0F 8\<¢<x"D %3C!02 WeDN:;i ADNF Aa
(2(fb1-DN]< A DCD 9%&6F xY B/A) § E

, 1+U USBDN;ii aDN& Y'RY 1.1 A4 °

, #2185 +#15

, DA USB9W%&OF# F D+$( D- }#*

, 4E2+#< aDNDN;u

, €03 Iwe
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1413 Ey E ?S
USBDN:ii ADN& Y'RYH +6 " ¥li ©# L "F §WeJl#s E
, TE'D §WeJ<tte

2£JA#AUSB 2.0 x6012fbN[& +6 &F [Z(£ |F §WeJ#s A7EIb §WeJ<#+h 6» §
We[Z(£ E

, 51.0e1227] 5' ¥%:#O40F . &8DN<Y+« *2.5 mA
., _Z3A °6/E27] 5" ¥60e(T#O4000 mADN<Y
, €0 °6/E27]5 v60e(T#O04@®00 mADN<Y

, ADN §WeJl#e

4DN §WeJ«#e5E2£JA#ISB 2.0 x6012fbN[& +6 &F [Z(£ |F §WeJdte A+ P™
#-& »/! _»Jce31 7602(A 1.5 ADN<Y Ya#t-jt_»Jc#e31 7 900 mADN<Y A

. DA aDN&
DA 4DNJI#e5E2£ 9 dJSB z3A& /1-":C# ¥45|<q76 U SWe[Z(£ 'F §WeJ«

#e A DA ADNJ#P™(»3| 760e(AL.8 ADN<Y ADA 4DNJd#sfoeY +¢D+N[G%o]<
_z3A!ll D-N[A

2bYoe ¢ Y[Z(EP™(»#0O40 « [NUL—N{DN;ii ADNF DN<Yak#r!O *+ 1U_z3AF §WeJd#F
L"A

14.2.1 vM1Y
DCD 9%&06 9\0! r9%&61éP™:y-O-« g E
5'd;>,

DCD 9%:&6foe¥48 MHz5'd; A[*5'd; 35Y"< *  USB 9%&06F 5'd;F"#" %4 DCD 6¥!
Qt-sF5d:e,3Cé%é* SIM_SCGC6+*6& EAH y USBDCD é+ P™ DCD 9%
&OF 5'd;>, A

IO W

DCD 9%:&6fceY Ge WSB_z3A& fi5'3n! ¥ u#_T_cce A£I/O J'<cak USB_z3A&
VBUS N[F BR/7 +:CL A.i VBUSN[#t OjtDN. 5 %_ 'Jah[YDA  DCD 9%&06F #E
"D.+13'1§ AP €0 [[Nb }0 #7Y] /0 °,1¢ &

USB 9%2&0
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»14cUSB !l E _©  (USBDCD) v

D+ }#* P™ 12eDNex#?2 12x608\<¢.+13N060 A#16¥ USB 9%2&6P™(» P™[e [2eDNex A
foeY 5’ %.USB 9%%&6/ah h 11)g"2« P™[+ {2eDNex. #£'D  USB76 U_cl§ * a.i8\
<¢No78 O7£!b x6012 aDN x60L " R

li#'&

USB 40#m& DN>,N[Fe3A7 YOUT33Ui#'& _[1— R&[; Yolah P™Ii#& <H

y 12eDNex&AfaeY 5*6&A A

143 DCD —qlLC

DA DCD 9%&6F '—6E_z3A5E+¢-SIEN[[«_z3AIUSB_z3A& % DA_%.iF OA#aDRN
ex . _f_coe /IO }8\<¢ VBUS .+PY A<,0« EKinetisL—'3! 6¥! +U 5VF .+
Py 1&]; 5|foe=—"<DN. _ 2p& 12DNex!¢#& 7 8\<¢ VBUS N[ A

MCU
usB
bm64(+
VBUS;0?0 1/OM~&r DCD

]

D USB DP

D USB DM z ;Jszz-o

=]

m 14-1. DCD —qgm

144 Ue}’
DCD HO ' «Ge#- ce ENdJ<#m_e ce6y=$0 25UHO AliL "F x60_z3All USB9%&6 A
O "P™(»<g[q ¥li ©#L "F x60 ¥6¥/aY DAB ;&-! A _USE ce A5L"7£lb ¥FS

1¢ ab¥!|+R! #'4E2++ A  Freescale DAF -+! 5E  Allion USBDN;ui &DN<c¢[q A DA
[o-e! $(#@E6 J PC#]O «>F» — i x60.<¢[q DCD 9%&06 56¥! «Allion USB
DN;i ADN<c[gB /AF 6+(1 }0 A[“1é/ E http://www.allion.com/TestTool/
USB_Charging.pdf

*G+Jall USBDNNC_z3A#2 Vattmb & Q*PTBOA _ '8\<¢!ll  VBUS H'F |"a<|
#2 45.02)g DCD 8\<¢.+13. J&/! YaFell[s.+13+(1-129%&6#m_edp[<_Ge A
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§fbF ¥ AJ3#5UHO "# L x60F No78 A

m14-2.DCD U2T

_ Yeaf €[« I$K"AA  6E’,IC+C[ND[5?) A[ZO5d;:A USB$( /O .+PY - |
WeDCDHO'A

. i2 a%+¢ e £1/0 .£PTé0 O /' A 6E' DA PTB08\<¢ VBUSA

FLAG_SET(SIM_SCGC5_PORTB_SHIFT,SIM_SCGCS5);// Enable clock for PTB
PORTB_PCRO=(0|PORT_PCR_MUX(1));// configure PTBO as I/O pin

2.3A 87 ¥» P™SIM EF USB$( DCD5'd;e,3C ¢é A

[* SIM Configuration */
SIM_SCGC4|=(SIM_SCGC4_USBOTG_MASK); /I USB Clock Gating
SIM_SCGC6|=(SIM_SCGC6_USBDCD_MASK); /I USB Clock Gating

3. hmg"2 USBA us5EO" P™DIUSB 9%&063CIOF 2eDNex A

/I USB pre-initialization
USBOTG_USBTRCO|=USBOTG_USBTRCO_USBRESET_MASK;
while(FLAG_CHK(USBOTG_USBTRCO0_USBRESET_SHIFT,USBOTG_USBTRCO)){};
FLAG_SET(USBOTG_ISTAT USBRST_MASK,USBOTG_ISTAT);

[ —

/l Enable USB Reset Interrupt
FLAG_SET(USBOTG_INTEN_USBRSTEN_SHIFT,USBOTG_INTEN);
USBOTG_USBCTRL=0x00;

USBOTG_USBTRCO|=0x40;

USBOTG_CTL|=0x01;

4. é0 DCD5d;+*06& A
USBDCD_CLOCK=(DCD_TIME_BASE<<2)|1;

5.:51%.0DA_[~ PTB0.xPY+8\<¢ VBUS % & (#« sDAJcHe E5| «6>_ [~5U<q A
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/I Waiting for VBUS
if(FLAG_CHK(0,GPIOB_PDIR) && !FLAG_CHK(VBUS_Flag,gu8InterruptFlags))

USBDCD_CONTROL=USBDCD_CONTROL_IE_MASK | USBDCD_CONTROL_IACK_MASK;
FLAG_SET(USBDCD_CONTROL_START_SHIFT,USBDCD_CONTROL);
FLAG_SET(VBUS_Flag,gu8interruptFlags);

(USBDCD) v

} ; .
6. 60e#2 1218\<¢.+13+(1-5" Y2 0DAfceY [—#r DCD + *0& EF N078 Y2 +¢! #m_«Qe

NdJ< A

/I DCD results
if(FLAG_CHK(DCD_Flag,gu8InterruptFlags))

{
u8Error=DCD_GetChargerType();

if((UBError&0xF0))
printf("Oooooops DCD Error");
else

if((UBError&0x0F)==STANDARD_HOST)
printf("Connected to a Standard Host");

if((UBError&0x0F)==CHARGING_HOST)
printf("Connected to a Charging Host");

if((UBError&0x0F)==DEDICATED_CHARGER)
printf("Connected to a Dedicated Charger");

_p&z 4DN& L "No78F ™5 5E E

UINT8 DCD_GetChargerType(void)

{
UINT8 u8ChargerType;

u8ChargerType = (UINT8)((USBDCD_STATUS & USBDCD_STATUS_SEQ_RES_MASK)>>16);
u8ChargerType|= (UINT8)((USBDCD_STATUS & USBDCD_STATUS_FLAGS_MASK)>>16);
return(u8ChargerType);

}
DCD E5I6©"="IS E

void DCD_ISR(void)
USBDCD_CONTROL|= USBDCD_CONTROL_IACK_MASK; // ackowledge

if((USBDCD_STATUS&0x000C0000) == 0x00080000)
FLAG_SET(USBOTG_CONTROL_DPPULLUPNONOTG_SHIFT,USBOTG_CONTROL); // enable pullup

if(I(USBDCD_STATUS & 0x00400000)) || (USBDCD_STATUS & 0x00300000))
FLAG_SET(DCD_Flag,gu8interruptFlags); /I charger detection completed

6EDA1O2£"0"i#CF HO ' «Ge aDA *>°HO A$++ TDA.ODA ¥
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16.2.1 FlexCAN SA
[[eS FlexCAN 9%&6F +*6& ¢lé¥%.0 P™!5d: A

I1g"2  FlexCAN 9%:&0 Glé 14.02 We « §; j@ E
1. 19)g"”? MCG$( OSC+ P™ PLL $( ERCLKA
2. 1Mg"2 SIM EF e,3C5'd;» P™ FlexCAN 9%&6F 5'd;$('? 7DA @ FlexCAN .+
PYF F”.0Jcte A
3. 9§ _cJ#3ClO €0 FlexCANF +.0Jct#e. P A

16.2.1.1 }'Ueé,3d
«§+GeAZ;Q[5%) A P™  ERCLKS5d; E

/I Must enable ERCLK
OSC_CR |= OSC_CR_ERCLKEN_MASK;

1U6¥J#$( FlexCANF e,3C5'd; G+ E

/l Enable clocks to all ports for pin muxing configuration later
SIM_SCGCS5 |= (SIM_SCGC5_PORTA_MASK
| SIM_SCGC5_PORTB_MASK

| SIM_SCGC5_PORTC_MASK
| SIM_SCGC5_PORTD_MASK
| SIM_SCGC5_PORTE_MASK );

if(isCANO)

SIM_SCGCE6 |= SIM_SCGC6_FLEXCANO_MASK;
}

else

{
SIM_SCGC3 |= SIM_SCGC3_FLEXCAN1_MASK;

60 NVIC ¢« P™ FlexCANF +¢.0 E5I E

/I Configure NVIC to enable interrupts
ifisSCANO)

NVICICPRO = (NVICICPRO & ~(0x07<<29)) | (0x07<<29); /I Clear any pending
interrupts on FLEXCANO

NVICISERO = (NVICISERO & ~(0x07<<29)) | (0x07<<29); // Enable interrupts
for FLEXCANO

NVICICPR1 = (NVICICPR1 & ~(0x1F<<0)) | (Ox1F); /I Clear any pending
interrupts on FLEXCANO

NVICISER1 = (NVICISER1 & ~(0x1F<<0)) | (Ox1F); /I Enable interrupts
for FLEXCANO
}

else

NVICICPR1 = (NVICICPRL1 & ~(0xFF<<5)) | (OxFF<<5); /I Clear any pending
interrupts on FLEXCAN1

NVICISER1 = (NVICISER1 & ~(0xFF<<5)) | (OxFF<<5); /I Enable
interrupts for FLEXCAN1

}
CL&AéOFlexCANF .+PT E
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/I Configure CAN_RX/TX pins muxed with PTE24/25 for FlexCAN1
PORTE_PCR24 = PORT_PCR_MUX(2) | PORT_PCR_PE_MASK | PORT_PCR_PS_MASK; PORTE_PCR25 =
PORT_PCR_MUX(2) | PORT_PCR_PE_MASK | PORT_PCR_PS_MASK;

celE+INTHE 12 [#<2¥A §fpF ; j@')g™2  FlexCANE

. H y FlexCAN 9%&6-ZI DA 1(© é#2! ( *| DABR/* &
. 9§ c[zO/=jf CTRL1[CLK_SRC]é7 ¥2...FIlexCANF 5'd;>, A
=if MCR[MDIS] é+ P™ FlexCAN 9%&6 A
J&!l FlexCAN9%:&06 cel—&";039%MCR[LPM_ACK] = 0) A
Jall FlexCAN_w! IWNo9%.MCR[FRZ_ACK] = 1)A
703 feeY Mg"2l r  MCR ¢ E
a. [ZO MCR[IRMQ] é« P™'—* MB F B Jg_c>€B /A$(3A40e»!3B /A A
b. [ZO MCR[WRN_EN]é e+ P™][ #ee E5I A
c. [ZO MCR[SRX_DIS]é I DAQt3A40 A
d. [ZO MCR[RFEN]é+ P™ RxFIFOA
e.[ZO MCR[AEN] é+« P™ E:p60!0 A
f. [ZO MCR[LPRIO_EN]é+ P™BE&I "~ 4NCB /A A
7. 703 feeY €0 <~B C#. 1)g"2 CTRL1$( CTRL2 é A
a. H+6 é5.+#"5 E PROPSEG\PSEGIAPSEG2ARJWA
b. +« PRESDIV*6;QN2I§ *H +6;pB C# A
c. H+6!", ZX]9%.«* LBUF é %R

O0hkwhE

8. 2 WeTx MB F #m_e_cI§$( Rx MB F 3A40_cl§ Y2+ [1)g"=$0 N'IN&  (MB) A
9.)78 Rx FIFO-Z P™ %lpi)g™2  ID _c>€X A )
10.) 78 /E!C Rx +éTU$(e»!3-Z PMMCR[IRMQ]=1) Au1)g"2 Rx A!C+ETU+*0&

(RXIMRN) A

11. &AIMASKn +*0& DA *1U6¥ MB E5I A CTRLn +*0& DA */xN[! €%.$(dp
[<E5I%( MCR+*0& DA *$Aa. E5I °E[ZO 1UfceF E51+6TU é+ P™F".0
F E5IA

12. 5|44 MCR[HALT] éF @ A

13. Jall FlexCAN _ce!-!'WNo9%{MCR[FRZ_ACK] = 0)A

16.2.2 ©lVA
FlexCANfoeY 9§ c¥; 7 +¢ ce /£ MB "é0 O Rx MB % «1)g"23A40 cl§ A

16.2.2.1 }'Ue,3d
Rx MB 3A40 _clI§!b(E) §E

/I Deactivate the rx MB for cpu write
pFlexCANReg->MB[iMB].CS = LEXCAN_MB_CS_CODE(FLEXCAN_MB_CODE_RX_INACTIVE);
/I Write 1D
id2 = id & ~(CAN_MSG_IDE_MASK | CAN_MSG_TYPE_MASK);
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if(id & CAN_MSG_IDE_MASK)
{ pFlexCANReg->MBJ[iMB].ID = id2;
};alse
pFlexCANReg->MB[iIMB].ID = id2<<FLEXCAN_MB_ID_STD_BIT_NO;

}
/I Activate the MB for rx
pFlexCANReg->MB[iIMB].CS = FLEXCAN_MB_CS_CODE(FLEXCAN_MB_CODE_RX_EMPTY);

16.2.3 ?AVi
FlexCANfoeY 9§ c&w; 7 +¢ ce AMB "é0 O Tx MB % «I11)g"2#m_» clI§ A

16.2.3.1 }'Ue,3d
Ib(E. #E'D Tx MB F #m_« cI§) §E

/I Follow 4 steps for Transmit Process

pFlexCANReg->MBJ[iTXMBNO0].CS = FLEXCAN_MB_CS_CODE(FLEXCAN_MB_CODE_TX_INACTIVE)
/I write inactive code

| (wno<<FLEXCAN_MB_CS_IDE_BIT_NO)

| (bno<<FLEXCAN_MB_CS_RTR_BIT_NO)

pFlexCANReg->MBJ[iTXMBNO].ID = (prio << FLEXCAN_MB_ID_PRIO_BIT_NO)
| ((msgID & ~(CAN_MSG_IDE_MASK|CAN_MSG_TYPE_MASK))<<i);
pFlexCANReg->MB[iTxMBNo].WORDO = word[0];
pFlexCANReg->MB[iTxXMBNo].WORD1 = word[1];
/I Start transmit with specified tx code
pFlexCANReg->MBJ[iTXxMBNO0].CS = (pFlexCANReg->MBJ[iTXxMBN0].CS
& ~(FLEXCAN_MB_CS_CODE_MASK))
| FLEXCAN_MB_CS_CODE(txCode) // write activate code
| FLEXCAN_MB_CS_LENGTH(iNoBytes);

16.2.4 |h

[—#r=$0 !1+U ¢!é YdceY de+6 Rx MB A[—#r=$0 !1+U ¢#2 ¥o=de Rx MB A#« DA_
[~12 E5I5U<q7 8\7+ Rx MB ¥%F85E#A40!11=$0 A

16.2.4.1 }'Ueé,3d
§fpSEDA *8\7¢ IFLAGL[MB]. j RX MB [—#r=$0 F HO ' G+ E

if(pFlexCANReg->IFLAG1 & (1<<iMB))

// Read the Message content information
I/ clear flag
pFlexCANReg->IFLAG1 = (1<<iMB);

BE +GeDA *[—#r=$0 !!+U E
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/I Lock the MB
code = FLEXCAN_get_code(pFlexCANReg->MB[iMB].CS);

length = FLEXCAN_get_length(pFlexCANReg->MBJ[iMB].CS);
1
format = (pFlexCANReg->MB[iMB].CS & FLEXCAN_MB_CS_IDE)? 1:0;
*id = (pFlexCANReg->MB[iMB].ID & FLEXCAN_MB_ID_EXT_MASK);
if({format)

/l standard ID
*id >>= FLEXCAN_MB_ID_STD_BIT_NO;
}

else
*id |[= CAN_MSG_IDE_MASK; /I flag extended 1D

}
format = (pFlexCANReg->MB[iMB].CS & FLEXCAN_MB_CS_RTR)? 1:0;
if(format)

*id |= CAN_MSG_TYPE_MASK; Il flag Remote Frame type

/l Read message bytes
wno = (length-1)>>2;
bno = length-1;
if(wno>0)

{
I

(*(uint32*)pBytes) = pFlexCANReg->MB[iMB].WORDO;

swap_4bytes(pBytes);

bno -=4;

pMBData = (uint8*)&pFlexCANReg->MB[iIMB].WORD1+3;
}

else
pMBData = (uint8*)&pFlexCANReg->MB[iMB].WORDO0+3;
}
for(i=0; i <= bno; i++)
pBytes][i+(wno<<2)] = *pMBData--;
}
/I Read time stamp

*timeStamp = pFlexCANReg->MB[iMB].CS & FLEXCAN_MB_CS_TIMESTAMP_MASK ;

// Unlock the MB
code = pFlexCANReg->TIMER;

16.2.5 RXFIFOID VrVii¥¥A

Rx FIFO IDX 12 ID _c>€X RLYDA g=$0 3A40 c>€& UD *0;QDA g3A4D G- A
Rx FIFO ID_c>€X RLYifeeY &AIWN09Y4.« §'€0 A

Kinetis 60e(T4E240 .%4ID X Y&|; ¥» CTRL2[RFFNBe(A @ (4 AID X F No7 7@.«6¥
yL E
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» 16 ¢ FlexCAN v

E1Z 31| 30 |29 24| 23 16 15 13 8|7 110

RXIDA
&—-$U =29-19e4p.4 =29-14

A RTR | IDE

RXIDB_0 RXIDB_1

B RTR | IDE RTR « N g
&—-$U = 29-19 e4p.4 = 29-16 & IDE a:-$U = 13-3e4p.4 =13-04

RXIDC_0 RXIDC_1 RXIDC_2 RXIDC_3
(—$Udg.4 = 31-24) (—$U4p.4 = 23-16) (—$U4p.4 = 15-8) (—$U4g.4 = 7-0)

16.251 }'Ue,3d
7D« A é0 IDXFHO'sG*E

if(bIsExtID)
{ /I Format A with extended ID
*pIDTabElement = (id<<1) | (bIsExtID<<30) | (bIsSRTR<<31); //
I/ single ID acceptance codes
}

else
{ /I Format A with standard ID
*pIDTabElement = (id<<19) | (bIsRTR<<31); //single ID
/I acceptance codes

«7@.« B'¢0 ID XFHO'-GeE

/I Format B two IDs

*pIDTabElement = ((id & 0x03fff)<< (16+ (1-bISExtID)*3))
| (bIsExtID<<30) | (bISRTR<<31); /I RXIDB_0O
i++;

if(i < nIDTab)

id = idList[i] & ~(CAN_MSG_IDE_MASK |[CAN_MSG_TYPE_MASK);
bIsExtID = (idList[i] &
CAN_MSG_IDE_MASK)>>CAN_MSG_IDE_BIT_NO;
bIsRTR = (idList[i] &
CAN_MSG_TYPE_MASK)>>CAN_MSG_TYPE_BIT_NO;
*pIDTabElement |= ((id & 0x03fff)<< ((1-bIsExtID)*3))
| (bIsExtID<<14) | (bIsRTR<<15); // RXIDB_1

i++;
}
«7@.« Cé0 IDXFHO'-G-E
i=0;
*pIDTabElement = (id & 0x00ff) << (24-(j<<3));// RXIDC_0
i++;j++;
do{
if(i < nIDTab)

id = idList[i] & ~(CAN_MSG_IDE_MASK |CAN_MSG_TYPE_MASK);
bIsExtID = (idList[i] & CAN_MSG_IDE_MASK)>>CAN_MSG_IDE_BIT_NO;
bIsRTR = (idList[i] & CAN_MSG_TYPE_MASK)>>CAN_MSG_TYPE_BIT_NO;
*pIDTabElement |= ((id & 0x00ff) << (24-(j<<3)));

/I RXIDC_1 .. RXIDC_3
jHt; i+
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}

Else
break;

}Wl}1ile(j<3);
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» 17 C
T LCD eA

17.1 A

6E5#[+5%) fi DA  Kinetis L—I3F ;Q.« LCD 3C!O&(SLCD) ¥2"j2"9%&6!)g"2 ADN
>, A5'd;>, A\»_[Y5 A-Ah-C# A E5llet@] A(E_¥5UHO& A;Q44f88\<¢JaB /AF
DA Y5 «#f&A €":039%.« § DA[*9%2&0 A

17.1.1 e?®

;Q.« LCD 9%2&(SLCD) CD»LCD 1UfceF ! *,<~.p A SLCD 9%280660e(14EB4 /A .+
P AK40 L—!36ce(T+:CL "48 ALCD .+PT Al E 8 /AE#é0 O COM 1242, fp Y26ce
(3C!O8 x 40 = 320Q A

LCD F DN>,6¥(1li_¥2... %#rlO * LCD fp7 DN# A.ODACK( $(++;p.B3C!O5U.« A
SLCD 6¥ 0e /EDNS <* ¥%4E2¢3CBV $( 5V LCDfp7 A

+31 7Qt"Det@]";P™ Y%&A(E_¥9¥.« §#SUHO A6Y=$0 O5|foe!O5L# ;Q * DA+-5
[E#2. 1p5 BH#IADA U 7B /AT K "2 «Ge Y226 & 8";039%.« §F ";03 A

CL&A#<+ 9§ _c<cak.CD # .xPfF DN+U %+:CL;Q44af88\<¢ A[+9v4&b6<cak# .+P{F DN
+U £"i2°DNN¢ A_z3A& $LCD fp7 Ai  LCD :y-O-+ g5’ ¥/ah H +6 ce A£'-IbDN+U

. +¢! %0 D&A*6 D& E A C$]-» 85’ Yot «+66»;p_ DN+U ¥48\7<5E#AGY¥.0e]< AG%o]<
12—IbDN+USE#AGY¥5USH#t"2 1X HO#mD»44af8 A

17.2 E =
X 17-15UHO "DN>,9%.« ¥%. 703 CK( $(++;p.B3C!OY ;PNu!-" DA.-[J A
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V 17-1. SLCD E=+E]
¥A LCD E+ T LCD Sé | U.2] 1e ap EA
Ea a A

0 VLL1 AVIREG Ea= |3V Wi K awi “z¥ VDD {&£Ea |,wi"¢U.2¢
txa (VIREG=1.0 ST= VLLx Ea*%
V)HREFSEL=0bE€ ¢’ bV@exa E
A3 VLL2 , VLL3 Aa[LCEq 1 e

A

1 VLL1 A VIREG 5V Wi K awi “z¥ VDD {£Ea |,wi"¢U.2¢
HREFSEL=1 VIREG = Sf= VLLxE&a" "%
1.67VbE€,A3 ¢’ bV@exa E
VLL2 , VLL3 A[LCEq 1 e

2 VLL3 AVDD =18 3V K owi Wi fO¥Av[atU. iEeA 1
cbhE€,A3 VLL2 2¢"
. VLL1

3 “tz1 VLL3 E€, |3V Koawi |wi a“t 1 eA fO¥A at 5V
P?bE€,A3 LCD
VLL2 , VLL1 VDD A
1~ 3V

4 “tz7 VLL3 sa 3V Kowi |wi 'a“t 1 eAb 31“tE+ 7O0RA
P?bEEEAO©ZA ®GEE, 1" y{n I"VME=+b31
3VLL2 , VLL1b [t® 1 eAb,at 5V
VLL3 6oz“tEa LCD
=3VbEE£,I"b

5 VLL2 AVDD =156 3V Wi ¢ 3VLCD VDD E
o VDD=2.0VbEE, aAT)¢ta¥sT
A3 VLL3 , VLL1

6 VLL2 AVDD =158 5V Wi ¢ 5VLCD VDD E
a VDD=3.33VbEE aAT)cta¥sT
,A3 VLL3 , VLL1

SLCD 9v2&6#<&Kinetis L—!331 7F — fi ":039%%.« §-» g A
RUN AVLPR ASTOPAVLPW AVLPSALLS* AVLLSx*

17.4

y
* LLS $( VLLSX 9%.« ©4E2+-AN060$Aa. A

HO =+

SLCD 9%&04E2:&wW A ©# F 5'd;>, A# Y] 8fpF X 17-2$(&3517-1 A
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SOPT1_OSC32KSEL

XTAL32
RTC OSC

RTC_CR_OSCE
EXTAL32

=1
RTC_CR_CLKO = 1;

X RK

» 17 ¢

T LCD eA

XTAL
osSQasc
0
$ cWw&QR’ MCG_C2_IRCS
3fib®8...(32KHz) LCDCLK
>
SCTRIM o0
MCGIRCLK 1
MCG_C1_IRCLKEN =1 — L%EIGZCEZA;IZDIV >
$ cw&QR’ 1
2zb®8...2MHz)
FCTRIM
MCG_C1_IRCLKEN =1
m17-1. K40 " ¥ SLCD HO=E]
V17-2. K40 " ¥ LCD HO=+E]
LCD HO = LCD ,"d¥A yd
32kHz =t SOURCE=1 ALTDIV=0 (%1) E4ol=1«IHOb+ « on
MCG_C1_IRCLKEN=1 "oHO?3 (MCG)b
MCG_C2_IRCS=0 MCG_IREFSTEN =
1* MCG_C3_SCTRIM
2MHz =1l SOURCE =1 ALTDIV = 2(2 MHz%64) FE4yi=t«IHOb+ » on
MCG_C1_IRCLKEN=1 “0oHO?3 (MCG)b
MCG_C2_IRCS=1 MCG_IREFSTEN =
1* MCG_C4_FCTRIM
"dHO SOURCE=0 SOPT1[OSC32KSEL]=0; |O8AY 32kHz SY=b"d’e
| 32kHz HOz12 SLCDaTSI,
LPTb
RTC ' /HO SOURCE=0 SOPT1 [OSC32KSEL] =1 b|RTC "« | 32kHz HO z12
RTC_CR_OSCE=1 RTC_CR_CLKO=|SLCDa&rlSl , LPTben fRTC’'s "B
1 ¢, RTCHO vb
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175 —qgln

1751 E?fL,f

+UakNAG%o] N[e .B AIADA — fitt’é0 6P 12 BPF LCD .+PTNAG%0] N[e .B$(
LCD F-YN[ A DNS < AVLL1 AVLL2 $( VLL3 F DN+U+U#P™fiMGU 4U0 A

17.6 EMC , ESD In

&Ajt& (ECK( § ¥aDNS <'5 #s/ $i A&|; ¥4 LCD '-!bDN#.0 DA ,DN#'t  VLL3
Q*EXTV®A

1 VLL3 z3All 3.3 V5 ¥DNS <12 60 DNexNiNx#< CD¥LL1 $( VLL2 A

17.6.1 }'Ue,=d

Y 1)g” LCD. DA SLCD9%&0 %/ah2We«§: @ E
1. P™SCLD5d;e,3C SCGC3[SLCD] =% LCD 5d;e,3C P™©
2. 1U6¥ DAF LCD .#P{F LCD 9%2{4i g ¥2PORTx_PCRn[MUX] =0
3.Ib(E.Hy LCD5d;>#DAA
4. é0 NVIC A K40 EF SLCD E5l#-ak O 102¥%NVIC /ah é0) §E
NVICISER?2 |= (1<<22)
NVICICPR2|= (1<<22)
5. LCD _fDA3C!O+*6&GCR)
a. 60 LCD5d;>1 SOURCEé®R
b. ++3V 125V CWDDN g\A % ¥2.0V121.67 V (HREFSELA
c. P™[YR DN#RVEN)A
d. [Y5 [YR DN# (RVTRIM) A
e. P™DNS <'1CPSEL é &
f. *¢é0 DNS <'5'd; (LADJ[1:0]) A
g. 0 LCD DN>(VSUPPLY[1:0])A
h. ‘€0 LCD -Ah-C#E5I* LCDIEN é®
i. "0 &"03%9%.« 8F LCD We O L.CDWAIT $( LCDSTP € &
j. 60 LCD"uJ;p (DUTY[2:0]) A
K. ¥2...."é0 LCD -Ah-CHLCLK[2:0]) A
P™Y DAF .+PJ E
LCD_PENHALCD_PENL
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»17 ¢ T LCD eA

7. P™Y DA g#2. fpF LCD .+PY E
LCD_BPENHALCD_BPENL
8. 6O #. fpF F" 6 E
LCD_WFxXTOyDA g#2. fp ©
9. 'é0 AR +*0&
10. P™LCD 9%&6

§fpSE SLCDI1)g"2F +G*A%;Q E

/* Code Snippet SLCD Initialization */
/lenable clock gate for Ports
SIM_SCGCS5 |= (ISIM_SCGC5_LPTIMER_MASK
| ISIM_SCGC5_REGFILE_MASK
| 'SIM_SCGC5 TSI MASK
| SIM_SCGCS5_| PORTA MASK
| SIM SCGC5 PORTB_MASK
| SIM_. SCGCS PORTC MASK
| SIM SCGC5 PORTD MASK
| SIM SCGCS PORTE_ _MASK
)i

1

/IMaster General Purpose Control Register - Set mux to LCD analog operation.
/I After RESET these register are configured as 0 but indicated here for reference
PORTB_PCRO = PORT_PCR_MUX(0); //LCD_PO
PORTB_PCR1 = PORT_PCR_MUX(0); //LCD_P1
PORTB_PCR2 = PORT_PCR_MUX(0); //LCD_P2
/I Complete for all used pins

/I Configure NVIC for SLCD interrupt SLCD interrupt vector = 102
NVICICPR2|=(1<<22); //Clear any pending interrupts on LCD
NVICISER2|=(1<<22); //Enable interrupts from LCD interrupt

/I SLCD clock gate on
SIM_SCGC3 |= SIM_SCGC3_SLCD_MASK;

/I Disable LCD
LCD_GCR&=~LCD_GCR_LCDEN_MASK;

/I Configure LCD Control Register

LCD_GCR = ( ILCD_GCR_RVEN_MASK
ILCD_GCR_RVTRIM(8) //0-15
LCD_GCR_CPSEL_MASK
ILCD_GCR_HREFSEL_MASK
LCD_GCR_LADJ(3) //0-3
| mBIT18
LCD_GCR_VSUPPLY(1) //0-3
LCD_GCR_LCDIEN_MASK
ILCD_GCR_FDCIEN_MASK
| LCD_GCR_ALTDIV(0) //0-3
ILCD_GCR_LCDWAIT_MASK
ILCD_GCR_LCDSTP_MASK
ILCD_GCR_LCDEN_MASK
| LCD_GCR_SOURCE_MASK
LCD_GCR_LCLK(3) //0-3
LCD_GCR_DUTY(7) //0-3

/l Enable LCD pins 0-32
LCD_PENH = 0x00000001;
LCD_PENL = OXFFFFFFFF;
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/I Enable LCD pins used as Backplanes 0-7
LCD_BPENH = 0x00000000;
LCD_BPENL = 0x000000FF;

/I Configure backplane phase

LCD_WF3TOO = 0x08040201;
LCD_WF7TO4 = 0x80402010;

/I Fill information on what segments are going to be turned on. Front Plane information
LCD_WF11TO8 = OXFFFFFFFF;
LCD_WF15T0O12= OxFFFFFFFF;
/I Complete information of all Front planes

/I Enable LCD module
LCD_GCR|=LCD_GCR_LCDEN_MASK;

17.7 U}’

>°HO G+ Y[TDA10+:5'<g[gSLCD 9%2&0 %2!5! QT-+F =$0 23C!O++;p.B Aet@] A
Fe>v'D ¥<¢[q5LLCD ;QB /A144f88\<¢ % ¥2...9%&0F 5'd;>, % DA LCD &";0%9%
« Y56040-+ gh-C#Ja A

>°HO +Ged$+sTWR-K40 ATWRPI-SLCDS$(_T}7 O'N2I5 A

m17-2. «© TWR-K40x256 , TWRPI_SLCD ¥6T"d

TWRPI-SLCD"{#CF ;Q.« LCD ! 6¥ 3...7Q*6JA & /B ;&JA#'Y: DA 4 A#. b
$(7 Ele.fpA

Y DA;>°HO Y2/ah +¢ TWR _z3All IWéJ#e 1%, +¢NdJ<I§.+¢0 O  115200,n,8, A
$ €0 ASCII*6JA A 8X 131-"$ €$([%o<q A
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»17c T LCD eA
V17-3. 7 V
7 i OE
print LCD AUBHAh <message>
msgmode E4h T "Y%a9” aHwWaN <cmd> user/counter/time/
,asl percentage
vScroll P?<°0O1 <val> 0= :j-O Yo+N=#- §>V'D YEN=H#- |
>v'D(N=1€5) I+¢ 7 ;Qfp7 ©] sDA
symbol 7 ,1> x| <val>:1(FSL) 2(:) 3(,) 4(%)
5(AM) 6(PM) <cmd>:=on/off
segtest _LCD ?ABfigegl T <>
faultDetect P?2,1" LCD #p_© <cmd> enable/disable/setref/
status/measureall
trim |,')Axa EaQoe’ <val> 0€15
blink 7 ,1>0-bP?!E Thb <cmd> on/off/alt/norm
blinkrate [,JAG-Tq <val> 0€6
ladj LCD p Qe <val> 0€3
Iclk +¢ LCDHO ¢S O <val> 0€7 110/3h-C#/ah &A 28€58 Hz
RY&ell ©
pinmux E4 MUXO E , 7 g PAD P |<val>0,7
?
PowerMode E4E+yT T <val> 0 Run, 1 wait, 2 stop
ClockSource 1A LCD HO = <val> 0=System Osc, 1=Def.
RTC, 2 =ALT Int(32 kHz), 3=
Int(2 MHz)
powersel LCD E+E4 <mode> VLL1_VIREG_HREFO,
VLL1 VIREG_HREF1, VLL3_VDD,
VLL3_EXT_CP, VLL3_EXT_BR,
VLL2 VDD
help AUV 7# OEb <>
45f88\<cHO '

Y P™44f88\<c W[‘dE! + 8§ €E

1. faultDetect setref
2. faultDetect enable .
ALCD .=PY | CD» ce A£44f8 ¥2.DA]*N[_z3A&I$([* LCD .+PY

3. Y &A

4. 8\<¢ll44f85’ Yo+ +¢2AHaeNUNAI< A

(£ ¥HO'E

Y P™(E ¥"P™ 14[*dEl «§$ €E

1. printalt 1234
2. print 1789
3. blink on

4. blink alt
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SIM_SCGCS5 |= (SIM_SCGC5_TSI_MASK);

SIM_SCGCS5 |= (SIM_SCGC5_PORTA_MASK);

PORTA_PCR4 = PORT_PCR_MUX(0); /[Enable ALTO for portA4
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TSI_GENCS |= ((TSI_GENCS_NSCN(10))|(TSI_GENCS_TSIIE_MASK)|(TSI_GENCS_PS(3))):
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TSI_PEN_PEN8_MASK|TSI_PEN_PEN9_MASK);
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TSI_THRESHLD7 = (uint32)((TSI_CHAN7_OFFSET));

TSI_THRESHLDS = (uint32)((TSI_CHAN8_OFFSET));

TSI_THRESHLD9 = (uint32)((TSI_CHAN9_OFFSET));

/I[Enable TSI module
TSI_GENCS |= (TSI_GENCS_TSIEN_MASK); //Enables TSI
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7%Ib A DAADC j "D +Ge#<K "2[+4i g AV @O  ADC 5|fee7%!b [#<DA7 2 We_
2p Y2 a7%41b6¥"'E *>}]02 GEY 7@Y ;b A

+e 1/4/8/16/32 /£ B;P&E D E

No60_2p_cl§. CD»No78 ¢!é 15ADC 60e(TP™(»32 A£_2p B;b. &4 D A; B

IA#dKk_ CPU\»2a Y tP™eé 8& (E+2,E+e[—5 F / $i A+ +e 321126e+- 1493

"¢0 °/E ADC _ 2pNo78 wwWeK "fiF K36E. &3 A u 7_ 2pNo785ERMAB Y, #m
ADC 5'SS#r A

, ADC E5IE

HO' t DA" ADCF E5IB/AA ADC1F E516©"='1§ (ISR)E4UO " e A5
*6>€<~& Ak £APDBS$ 6» Yo+ "™ f+¢ ADC1F Al /I _wWeé>€<~ 1 Alc_/!

Y] 8§ 0e',l¢ ®A z3Al  POTA u cefa-O/f » °K "fiF 2£5 >€<~& "j2°&A ADC1
F E516©"="1§ E YPA *[+52) iDA7 +-F MCU $ 6» [—5 #t/3. >m A+ aDA

2 WEC [%oY e *Ge+:CL ¥45|/FCK A; >€<~& 5E#<_¥h ®DC 6EAGF && @B /At
ce] ADA Y (#t< « © DA A O "3ljtNo78F . >m/A .HO 'E#'5' DA" uA &£

B /A

, DAPDBH Y #m ADCE

ADC 9%&6!ADBRDB 7 Y #mADC _ 2p AADC _ 2pY.#m }#'5E#éF ABE'E ¥
ADC "¢0 O aDi PDBY.#m APDBDI.ODA_ 'Y #m % 9 _c2£ €#E"D! +65'_ 2p

5.+ A5, _u70 6%+ [7O31 é0F +65'& Y #m.+BEF k £_2p Ak

[=5 & &z!1] )g @ Yo+ [ai(© Y2#E'D  ADCOS$( ADCLF §ce £_2p$6» A ate
ADC1F [—5 wWe>€<~ % SUHCROTA

, 16 é1¢_DCHE

6E'EF _2pNo78 O 16 é5|JA#5 A

Si¢12"AJ< E
6E '>°HO"1J<9%.« A
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19.2 ¥AUeé

6E'E % ADC a'é0 DA7 [—#r'fid< /! . ;p&A D A; >°HOE % ADCO /! 6/_z3All
— fiB¥0« &F /1 >, Y5 aDAT [[52! #< o-» g A ADC1 &A DAA, +*6& $( DA B,
+*0& Ali0alQ § 1.&&€é0 O i 20%27 DN é[="0"¢é A_u0«$ FU Y&A[=I®2 We
F 4:% 2pEY6¥2:% DAADCLAADCLF A:Ys 2p&E&A T 120 12 We Yeoe:Ys 7
3All K2 % ee:¥% z3AIIPOTAADC "é0 ODIi PDBY #m ik £ PDB$ 6» %PDB_/I—
4 Y #m M AADCO &A uli0alQ §?\<x %2 © c# 706/ _z3APOTA+ 05EDI PDB
Y #m % ©_c! [—5 +» CD»>°HOI8.+JE 0:%_[I-1 POT[—5 °F 5 *0>€<~& 5|/ $i A

19.2.1 PDB (?¥t ADC P

2 We6E>"HOfeeY +(1-(] £; j@ Y527 [Z0 (Z Al * u7;j@F _w oe; JO $(Ye-af ¥
#2Y] adc_demadn FS EF «Ge$(#2N%o",!¢ Y2 §fp2¥%h .+131— u 7;j@ E

1. DA SIM 9v:2&06.0e#E£DC $( PDB 9%&6F 5'd; A

2. Q** ADC % é0 L—N{fb1-9%&6 Ont[@ @ A

3.é0 (qz.’_{&6 (PDB)A

4. H+6 ADC F "é0 % DA oe /£No7 *6 D1UfoeF "é0 A

5. DA ADC|j"D*G*¢é0 ADCA

6. DA ADC 7%!bF “é0 7%!bADC %2@O0#2/p(©1UfceF "é0 A

7. P™MNVIC EF ADC $( PDB E5I A

8. 'Y #m PDBANK c[Z+6F 5'ese«f0#2 % PDBY #mADC A

9. (C¢ PDBAADCO $( ADC1 E5I A

19.2.11 7 ADC , PDB HO
adc_demd FSF HO ' <G+ E
feeY DA SIM 9%:&6.ce#&DC $( PDBF 5'd; E

/I Turn on the ADCO and ADC1 clocks as well as the PDB clocks to test ADC triggered by PDB
SIM_SCGCS6 |= (SIM_SCGC6_ADCO_MASK );

SIM_SCGC3 |= (SIM_SCGC3_ADC1_MASK);

SIM_SCGCS6 |= SIM_SCGC6_PDB_MASK ;

19.2.1.2 ¥A SIM v[é~ ADC @’

SIM_SOPT7 &= ~(SIM_SOPT7_ADCI1ALTTRGEN_MASK | // selects PDB not ALT trigger
SIM_SOPT7_ADC1PRETRGSEL_MASK |
SIM_SOPT7_ADCOALTTRGEN_MASK | // selects PDB not ALT trigger
SIM_SOPT7_ADCOALTTRGEN_MASK) ;

SIM_SOPT7 = SIM_SOPT7_ADCOTRGSEL(0); /I applies only in case of ALT trigger, in which
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// PDB external pin input trigger for ADC
SIM_SOPT7 = SIM_SOPT7_ADCI1TRGSEL(0); // same for both ADCs

19.2.1.3 ¥A“lupv (PDB)

/I Configure the Peripheral Delay Block (PDB):
/I enable PDB, pdb counter clock = busclock / 20 , continuous triggers, sw trigger , and use
prescaler too
PDB_SC = PDB_SC_CONT_MASK /I Continuous, rather than one-shot, mode

| PDB_SC_PDBEN_MASK // PDB enabled

| PDB_SC_PDBIE_MASK // PDB Interrupt Enable

| PDB_SC_PRESCALER(0x5) // Slow down the period of the PDB for testing

| PDB_SC_TRGSEL(0xf)  // Trigger source is Software Trigger to be invoked in
this file

| PDB_SC_MULT(2); /I Multiplication factor 20 for the prescale divider for
the counter clock

/I the software trigger, PDB_SC_SWTRIG_MASK is not

triggered at this time.

PDB_IDLY = 0x0000; // need to trigger interrupt every counter reset which happens when
modulus reached

PDB_MOD = Oxffff; /I largest period possible with the selections above, so slow you can
see each conversion.

/I channel O pretrigger 0 and 1 enabled and delayed
PDB_CHOC1 = PDB_CHOC1_EN(0x01)

| PDB_CHOC1_TOS(0x01)

| PDB_CHOC1_EN(0x02)

| PDB_CHOC1_TOS(0x02) ;

PDB_CHODLYO = ADCO_DLYA ;
PDB_CHODLY1 = ADCO_DLYB ;

/I channel 1 pretrigger 0 and 1 enabled and delayed
PDB_CH1C1 = PDB_CH1C1_EN(0x01)

| PDB_CH1C1_TOS(0x01)

| PDB_CH1C1_EN(0x02)

| PDB_CH1C1_TOS(0x02) ;

PDB_CH1DLYO = ADC1_DLYA;
PDB_CH1DLY1 = ADC1_DLYB;

PDB_SC = PDB_SC_CONT_MASK /I Continuous, rather than one-shot, mode
| PDB_SC_PDBEN_MASK  // PDB enabled
| PDB_SC_PDBIE_MASK // PDB Interrupt Enable
| PDB_SC_PRESCALER(0x5) // Slow down the period of the PDB for testing
| PDB_SC_TRGSEL(0xf)  // Trigger source is Software Trigger to be invoked in

this file
| PDB_SC_MULT(2) /I Multiplication factor 20 for the prescale divider for

the counter clock
| PDB_SC_LDOK_MASK; /l Need to ok the loading or it will not load certain

registers!
/ the software trigger, PDB_SC_SWTRIG_MASK is not

triggered at this time.

19.2.1.4 ¢ ADC ¥A
[ZO)g ADC nt{@'é0 A ; é0 y*6&A ce ENO7 E Y2 [&A — ce ADC 7%2!bléS(7Y5
Ib#2 15703 faeY #<(©DA A
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Master_Adc_Config. CONFIG1 = ADLPC_NORMAL
| ADC_CFG1_ADIV(ADIV_4)
| ADLSMP_LONG
| ADC_CFG1_MODE(MODE_16)
| ADC_CFG1_ADICLK(ADICLK_BUS);
Master_Adc_Config. CONFIG2 = MUXSEL_ADCA
| ADACKEN_DISABLED
| ADHSC_HISPEED
| ADC_CFG2_ADLSTS(ADLSTS_20) ;
Master_Adc_Config. COMPAREL = 0x1234u ; /I can be anything
Master_Adc_Config. COMPARE2 = 0x5678u ; /I can be anything
/I since not using
/I compare feature
Master_Adc_Config.STATUS2 = ADTRG_HW
| ACFE_DISABLED
| ACFGT_GREATER
| ACREN_ENABLED
| DMAEN_DISABLED
| ADC_SC2_REFSEL(REFSEL_EXT);

Master_Adc_Config.STATUS3 = CAL_OFF
| ADCO_SINGLE
| AVGE_ENABLED
| ADC_SC3_AVGS(AVGS_32);
Master_Adc_Config.PGA = PGAEN_DISABLED
| PGACHP_NOCHOP
| PGALP_NORMAL
| ADC_PGA_PGAG(PGAG_64);
Master_Adc_Config. STATUS1A = AIEN_OFF | DIFF_SINGLE | ADC_SC1_ADCH(31);
Master_Adc_Config.STATUS1B = AIEN_OFF | DIFF_SINGLE | ADC_SC1_ADCH(31);

19.2.15 P~ ADC z1

703 DAOalQ'é0 ADC ¥ a&| O ADC_SC1 _ADCHO 31%1U+ADC 5|48 A g i
315E = £I DA":P™ A

+:ed!. <=6¥ .1 31A

ADC_Config_Alt(ADCO_BASE_PTR, &Master_Adc_Config); // config ADC

19.2.1.6 n ADC
DA ADC 7%!bF "é0 7%!bADC ¥2@0#2/p(©1UfceF "€é0 E
ADC_Cal(ADCO_BASE_PTR); // do the calibration

[*No7 i@O! 6¥1UfceF "é0 ¥&|; /p(©é0 A OR[Y /p(©D 7%!b+-ADCF é0 w
We" e 7[Y5 A CL&A#r=$ u7[Y5 E

/I config the ADC again to desired conditions
ADC_Config_Alt(ADCO_BASE_PTR, &Master_Adc_Config);

+e A/EADC ai(©[*4ig A©_c¥1-"a DA ADC1F No78 2l _z3All Kinetis'd.«
"y |F DN é[= A
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/I Repeating for ADC1:
ADC_Config_Alt(ADC1_BASE_PTR, &Master_Adc_Config); // config ADC
ADC_Cal(ADC1_BASE_PTR); /I do the calibration

N:¥2'eé0 ADC e/p(Ont[@6y"’

ADC_Config_AIt(ADC1_BASE_PTR, &Master_Adc_Config);

19.2.1.7 P? ADC , PDB |
P™NVIC EF ADC $( PDB E5I A

enable_irq(ADCO_irg_no) ; // ready for this interrupt.
enable_irq(ADC1_irg_no) ; // ready for this interrupt.
enable_irq(PDB_irq_no) ; // ready for this interrupt.

) 78!1é ;e>°HON0605'6 /& P™ E5| ¥%[* P™M1UDAF E5I A

Enablelnterrupts ;

19.2.1.8 Eq(? PDB
_'Y#m PDBE

PDB_SC |= PDB_SC_SWTRIG_MASK ; /I kick off the PDB - just once

L—N{.ce)g-* o APDB_zN%oY #ADC _ 2p ACL&ASUHONO078 A | e WEEBFTWARE
TRIGGER...

19.2.1.9 )@ ADC , PDB I

E5I( C¢fU-OK "fi 1a#t [5 *6>€<~& U#T6¥ AWE C[%oYce *Ge A+ 4U0 &SRF
ADC1A $( ADC1B !¢ E A

/ Fkkkkkkkkkk F*kkkkkkk Fkkkkkkk Fkkkkkkk * Fkkkkk

*adcl_isr(void)
*

* use to signal ADC1 end of conversion

*In: n/a

* Out: exponentially filtered potentiometer reading!

* The ADCL1 is used to sample the potentiometer on the A side and the B side:
* ping-pong. That reading is filtered for an aggregate of ADC1 readings:
exponentially_filtered_resultl

* thus the filtered POT output is available for display.

xxxxxxxxxxxxxxxx *kkkkkkkhkkkkk xxxxxxxxxxxxxxxxx/

void adcl_isr(void)

{
if ((ADC1_SC1A & ADC_SC1_COCO_MASK ) == ADC_SC1_COCO_MASK) { // check which of the two
conversions just triggered

PIN2_HIGH /I do this asap
resultlA = ADC1_RA; /I this will clear the COCO bit that is also the interrupt
flag
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_USEADCI1AF 2£5 >€<~& "I E

// Begin exponential filter code for Potentiometer setting for demonstration of filter
effect

exponentially_filtered_resultl += resultlA;

exponentially_filtered_resultl /=2 ;

/I Spikes are attenuated 6 dB, 12 dB, 24 dB, .. and so on until they die out.

/I End exponential filter code.. add f*sample, divide by (f+1).. f is 1 for this case.

_ U 7$ 6»7£/sDA *[L.A$T 7N0o78&AI§.+NC#<DA A

cycle_flags |= ADC1A_DONE ; /I mark this step done
else if ((ADC1_SC1B & ADC_SC1_COCO_MASK ) == ADC_SC1_COCO_MASK) {

PIN2_LOW
resultlB = ADC1_RB;

_USEADCI1BF 2£5 >€<~& ', I¢ E

/I Begin exponential filter code for Potentiometer setting for demonstration of filter
effect

exponentially_filtered_resultl += result1B;

exponentially_filtered_resultl /= 2 ;

/I Spikes are attenuated 6 dB, 12 dB, 18 dB, .. and so on until they die out.

/l End exponential filter code.. add f*sample, divide by (f+1).. f is 1 for this case.

cycle_flags |= ADC1B_DONE ;
}

return;

}

19.2.2 ADC ¥—qLC

ADC _/! +PY eQE'é6¥ ce £+«"e“F RC>€<~& AR @ 1-O O100:A)b %.C OF
_¥2....0H y(&4(85KB h-C# 1ac7Oh-C#f « 2°+!F h-C# al¢t>veé A

Kinetis ADC PDBN #r4E2¢jtac7O_»C# 15! "[GE#<+ DA+« RC @F >€<~DN+U
7 +:CL23="#|.fi<~& A

19.2.3 PDB ¥—qLC

PDB6EG#DIH 'Y.#m A6¥ A /. +PY é0 #DA gPDBF (%Y #m& A+s; 5| —ii
B!COYUi%2©_c.—[Ja DAl Ece £10"©5EA £°+P1g O PDBFH 'Y #m& A
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PCB !'9yp

19.3 PCB !9yp

19.31 f 85

19.3.1.1 E?fL,f

5L[Z[=-Y+05 %2 /F « §-OY -YN[$(-Y+U#;lu A_u 7#;|u6¥"E *6ce(AI§.B&I=$f }
#\AakeSh4 AADC j([]- Q"7 *3I 7fu-Oli+6F '—IbDN#'+P$(3A&I+b A

1. 23="#|>€<~& .0 DAjt\Mak RC R’ A[+ RC>€<~& .0+U#P™fi_ ADC /! +
Pf4UO Y« [=%$f (A",!1¢& (E A

2.)78Y ;b ADC +:CL6eejtLZ.B 120 ©9v:2{DN> $('-IbDN#>,3I 7f4-Oli+6F 9¥22{
3A&IS(DN#+P A

3.)78Y ;b ADC +:CL6eejtLZ.B 120 ©09v:2{DN> $('-IbDN#>,3I 7fi-Oli+6F 9%22{
3A&IS(DN#+P A

19.3.2 ESD/EMI In

RC 23="#[>€<~& 5E(:.O ESD y2@1UfceF ! *,& ' A EMI . 2 #7O5E!ADA uli.e
“>E<~& (CC A+e* —fi RFRVY&!F }# %602(Aei.B&INA+«CK]<bl< 0/$aiY A
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P~ Kinetis teA ¥ OPAMP

20.1 A-

6EJ|+¢>°HO&A! ".0DA#P™fceY F # 1i9%.« 8) fi'é0 _IK34U(A& (OPAMP)%. g
Ni" ce £RY 'A

202 e?©

OPAMP 9%:&6fb1-&ACL Bhetis K50L—13& " | Al #'F 31 A#iF I/ $(_/
I _T_c(@,.+P][[eS %. °#a ,DN|N#a DA A

FS!é ¥Kinetis KS0L—!31"j2° K50 AK51 AK52 $( K53 L—I3& ' °3| 7fb1-
OPAMPA! r Kinetis& '+¢7 0#P™ 110 OPAMPA

703 +eXal " ©# Y71 78 ' 6¥ 2 FEOPAMP9Y280 Y4! r& 'wa6¥ 1 /E
OPAMPAGEJ| DA K53 144.+Pf++Xa @ ORY ' AK53 144.+Pf+sXa"{#C OPAMPO
$( OPAMP1A

203 +Y
# OPAMP!6¥«8B/AE
, DIi#N2I8 OPAMP9%2.«
, _TDA9Y%.«
. N IN9Y%. «
» H<N2IS(:Ff9%2.«
, €039 .«
» JU»9%2.«
, #<N2I8 /I }#* z3A
, ADC #<{—#r OPAMP_/I-O"5|foe(2",-YN][
, 9 c®,.xPY[[eS#F I ' A#IF I ' $( -
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OPAMP#< «_1_c(?,.xP1[[eS ¥%.+tPT#OIE) § E
, OPO_DPO = OPAMPY:&® -SI¢#F” /I 0
, OPO_DMO = OPAMPY:&® -SIC#F” /! 0
, OPO_OUT = OPAMP®Y:&® /-
, OP1_DP0O = OPAMPY:&A -SIC#F” /! 0
, OP1_DMO = OPAMPY:&A -SI¢#F” /! 0
, OP1_OUT = OPAMM¥:&4 /-

205 "YiAeé

+o * §p3INF 1UB¥9Ys.« E
. Vp = #F X
. Vn = #iF"J<
, Vout=_/1-Jc

N IN9Y5.«
OPAMPx_CO0+*0& '{ MODE[1:0] = 0b00

m20-1. | T/¥ OPAMP

[+9%5.« § ¥2 OPAMP DA gDN#]{f+& A OPAMPF /-2 Vp ¥2..F /' WWF'# A
OPAMP&AMCU (© é#3 DA A P™#2 Yo+ nt{@( *N'IN9%2.« %2 Vn &AMCU II', 7
3All Vout A

_DA9Ys.«
OPAMPx_CO+*6&'{ MODEJ[1:0] = Ob10Il
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m20-2. Y T/¥ OPAMP

[+9%.« § 2 OPAMPDA g_{DA_IK34U(A& Ant[@0a!Q §W¥h AVp $( Vout Fe3A_z!I
MCU (%, +PTA Vn$( Vp G#ce_¥2... z3All_/! }#* ¥2.. XY OYIGI(F +RKAZ
60, @J|CEBI-F! r /I #A

OPAMP #<N2I§(:Ff9%5.«
OPAMPx_CO+*6& '{ MODE[1:0] = Obx1l

m20-3. VIA9m T/¥ OPAMP

fol- OPAMP5SE"ADN>0OPAMPY:&|; ce £_/! DA g'—IbDN#7 80 _+Qe#, ;J<
F /A

DA10 ceQE+¢[+#N2I§(:FfB /ADA *# F"12#iF".0DA A
#N2IS(:FIF #'F”.0DA

&A#F".0DA E 2DA10+¢_/! }#‘1 ceQESEF<Y$( @<Y="#r }#*°_z3AllVin2 V:DA10
+6 &F Fe<Y'—IbDN#1_z3All Vinl A

#N2I§(:Ff_ ¥h6¥E 2,3,4,5,6,7,8,9,10, 11, 12,13, 14, 15, 16, 17, 18
Vout = (Vin2 ... Vinl) * Gain + Vinl
#<N2I§(:FfF #iF".0DA
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"vaAe

&A#iF".0DA E V:DA10+¢_/! }#1 eeQESEF+<Y$( @<Y="#n }#*°_z3All Vin1 12DA10
+6 &F Fe<Y'—IbDN#'u_z3All Vin2 A

#N2I§(:Ff_¥h6¥E -1,-2,-3,-4,-5,-6,-7 -8,-9,-10,-11,-12,-13,-14,-15,-16,-17
Vout = (Vinl ... Vin2) * Gain + Vin2

y
&%20-3 ESUHOFRS $( Ri 5EAA II", DNexNiNx %! @-ZH
+6 ADA10O ©.0!ADA(>,DNex7 +1[q CD»! r(:FIDN#' A)
78DA10fceY ! r(:Ff_¥h 14.0+¢ OPAMP é0 O DAY« %2
DA(?,(:FIDNexNiNx7 SS/31UfceF (:Ff'é0 A

2051 E "1
OPAMPO$( OPAMP1F #N2I§_/! ¥2... E
nt[@0a!Q § YOPAMPO$( OPAMPLF /I z3AQe(2,.+PY J#* A

#,(2DAL10 Ofce j! TAR!19Y6&06 ¥2... ! WA &520-45UHO "OPAMPOS$(
OPAMP1# F'$(#iF"_/! J#t<DAF 106¥ /! }#“ A") Vot «&AI', ¥2. A& 12
é DAC g O OPAMPF /! % u70+i5|fae(>,DN]-YN[ A
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&o14b"#0 "P&Tbm64
PETIEX | opamPo OPAMP1
0 OPO_DPOb"#0"p&t OP1_DPO/OP1_DM1b"#5"p&t } +¥oW1oSE"p& T
1 OPAMP 0b"$%o OPAMP 0b"$%o A
2 OPAMP 1b"$%o OPAMP 1b"$%o
3 CMPO 6!UDACh"$% CMPO 61UDACh"$%
4 121UDACOb"$%o 1210UDACOb"$%o > DO ™8 cw'pat
5 121UDAC1b"$%o 121UDAC1b"$%o
6 VDD VDD
7 vss vss y.
&\Ith"#0 'p&tbm64
PATLSx OPAMPO OPAMP1
0 OPO_DMOb"#6"p&t OP1_DMOb"#0"p&t } +¥cw1aS©"p& T
1 "IGé abm64$y/SS & OPAMP 0b"$%o A
% OPAMP 1b"$%o OP1_DPO/OP1_DM1b"#6"p&t
3 CMPO 61UDAC"$% CMPO 61UDACH"$%
4 1210DACOb"$%o 121UDACOb"$%o > DO ™8 cw'pat
5 121UDAC1b"$%o TRIAMPOb"$%0
6 VDD VDD
7 vss vss y.

m 20-4. OPAMPO , OPAMP1 [M{/&E+|,QM{/&E+|E 4

- z3AE

fr i@, 2P o2 %

OPAMPF _/'— t#7 MCUII',F! r9%&6 DA ¥O'5|

fe(®,-YN[A+ &520-5O'% OPAMPF _/I—_tI', z3AQ+ ADCO _1_i$(9%:2{;p_

& (CMP)F _/1 J<A

OPAMPQ¥&T OPAMPb"$%0"p&Tbhm64

0 CMP1b"#6

b"$%0T,$ cw<°)ae
0 ADCObOba
0 OP0_OUTb"$%."p&t } b"$%. T, +¥cw1nS©
1 CMP2b"#0

b"$%0T,$ cw<°)ae
1 ADCObOba
1 OP1_OUTb"$%0"p&t } b"$%0T,+¥cwlaS©

m 20-5. OPAMPO ,, OPAMP1 { 0=
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“vaAe

2052 gq—qlLC
& 'H '+:CL.—[Jac#r  83F5Y E

. DA®,é_TAjt 11-A_1>€<~DN|-E'Eeé é.2 & (EA _
. DA 1%t+U-S(* ,DNex$(DN+U 20" ©Y DAT7£!6%+U-SF C$] A
, OPAMP © DA5’ %.0+¢! I DA*RFe  VddaDN<Y=$03A

YN[2£"6

5L[Z[=-Y+05' %2 /F » §-OY -Y+US$(-YN[#;!u A_u 7#;!u6¥"E *6ce(AI§.B&I=$f }
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20.5.3 P~ DAC ¥ OPAMP U

BE '>°HO) fi DA# ¥ OPAMPII (:Ff Y5 o#f[Y5 DR# &l— 3| 7#a_3F 4U(A "
=W A ' #DIfbl-F AZ! 12 é DAC 9%:&06 CD» A

1. [*h FS$ #© O analog_labs.ewwk

2. &Aanalog_lab.cE ¥52¥A « 81UHO+e «Ge_wWe<, af E

/IvfnLab1();
IIvfnLab2();
vinLab3();

3. &Alab3.c E ¥2 li[s<,af. #r=$<,af + § +Ge A

vinOPAMPConfig(LAB3a); //Non inverting OPAMPO positive selects DACO, negative selects
DAC1

/I vinOPAMPConfig(LAB3b); //Inverting OPAMPO positive selects DAC1, negative selects
DACO

/I vinOPAMPConfig(LAB3c); //Non inverting OPAMPO positive selects DACO, negative
selects DAC1
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#define LAB3

5. N2[m[+h FS %) §1UHO A

6. "Al—N>R 414U2¥dJ » §_ [+ *G+ %) §1UHO A

7. 1i.ce Serial Grapher Utilitys) §1UHO A

8. &AP&E Serial GraphelE ¥+¢ We_§ }JJ#°é0 O USBCOMY:<~B C# O
115,200A
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10. &A 8§fp1LUHOFAR [Y[qSX'fi E ¥22¥% W& 2¥dJ » IWe «Ge A
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12. &RATWR-K53N5127 | ¥22¥% IRQO2¥dJI#SIjit(Ff 2  2¥ SW22¥dJI#eé e(:Ff A
j.A<~F -4.B+¢f+ c40#t A

13. @:p[Y[q N[y A

14. &Alab3.c E ¥42 l[+<,af. #r=%<,af » § «Ge A

15.
16.

17.

/I vinOPAMPConfig(LAB3a); //Non inverting OPAMPO positive selects DACO, negative
selects DAC1

/ vinOPAMPConfig(LAB3b); //Inverting OPAMPO positive selects DAC1, negative selects
DACO

vinOPAMPConfig(LAB3c); //Non inverting OPAMPO positive selects DACO, negative selects
DAC1

N2 mA§ . IwWe[shFSA

<[ — e5U#-5g_ DN é[= 1eY +{:y.A<~Fe<YDN. F #t"2 A _u5E ce /E DAOPAMP
[Y5 él—DN#F i A

2:N%o3ljt OPAMPF (:Ff1Y]JJE 12; % OPAMPF _/!I-6ceNd+¢i $( A DA10#«
|—"DDN ¢é[= «e€ éF+<YDN. %!):%.Y +{,CE @ A
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$(:/[freescale.com/twr-k60n51%
2. +¢KINETIS512_SC.zigb# 'Ye#'NAIT — fiFS.A A
3. 1l \kinetis-sc\build\iar{#F8!11U6¥ ©# F #DAh FS A
4. § eR [*59) fi_IWe'—6EHO "' <Hello World, Y¥:# 70F 4i g 0#<DA *! rh FS A

A6 > eHelloWorld, U
1. 1i.ce IAR Y&ASX'I7T« E_lle5#' ->1i.ce->-+g"0, A
2. 1i.ce\kinetis-sc\build\iar\hello_worldEF hello_world.eww-e "0 A
3. l'l'.milf&ﬂ ﬂ"O"i#Q oe /DA * TWR-K40X256%$( TWR-K60N512F «Hello World,
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