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1. K32L2A &2 7

| BHEPERHS |
Core
PLL | SPLL
(VCOr2) [ DIVCORE DIVCORE_CLK SCG_RCCR[DIV_CORE]
| DIVSLOW CLK SCG_RCCR[DIV_SLOW]
DIVSLOW DMA
osc | [Divy J-SPLLDIVI CLK > o USB
Functional
DIV |_SOSCDIV1_CLK 2 Clock Y
FIRC — g -
rDIVi |_FIRCDIV1 CLK -
o UsB
rDIvi |_SIRCDIV1_CLK ~ O
SIRC Peripheral
_@ SPLLDIV3_GLK = Funciional
DIva | S0SCDIV3_CLK Clocks Y
‘-:L|
rDIV3 |_FIRCDIV3 CLK Bil '
DIV | o
rDiv3 |SIRCDIV3 CLK o .
Peripherals
i
PCC -
: | DIV2 |
SCG  DIV2 |

BE K% , DIVCORE_CLK I8 R#/F &at4h , DIVSLOW_CLK 2|8/ E.4et4h, DIVCORE_CLK # DIVSLOW_CLK #Ba]

ERIMEEO S, IMRTHEERT4NSR B DIV1-DIV3_CLK, CLK_SRC 2 SCG ht4#jR , ATl PCC &Rk,

1 FAER T K32L2A BT E S,

® 1. FHARREENL

EE
. K32L2A [A7FES 4R B DIV_SLOW Ef#f,

BR USB BIRIMNRE SMR SEFA<CLK_SRC>DIV1 fEA ThEERt b , T USB R EA<CLK_SRC>DIV3 X1 T
BERTEH,
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WHER | ETHKNENE | VIPREANSSE | HSRUNBAMEE | el | TSR

S0s0DIvS OLK |5 48 MHz 3% 8 MHz ik 48 MHz SCG jﬁzﬁﬁ}oﬂpﬁiﬁ
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R®1. FANRNMEY (£LT)

| SCG ( RARHAEREE ) |

WHER | ETHRANEEE | VIPREANSSE | HSRUN BAREE | wehl | T ST
RAEBEMIME R/
E:Egg:x;—gti &%k 60 MHz FIRC ¥# /A &%k 60 MHz SCG | = DIVCORE_CLK
- ERARKRE PLL
SIRCDIV1_CLK, BB EAIME
SIRCDIV3 CLK | & MHZ 8 MHz 8 MHz SCC |

3 SCG ( REimIBhERaT )

3.1 SCG %1

RENEERSE (SCG ) ERRM MCU WAL, HES !
+ SOSC : /MEbfRsH R L ( RAHIMEBHEINAY BT BN )
+ SIRC : {€3% ( 8 MHz ) ¥ RC X% 845 &1
* FIRC : &£ (48 MHz ) W& RC 5% 88 i th
« SPLL : PLL #itti , £ SOSC $E %= FIRC =4
SCG A LUEE NG et 8h 2 — 4 MCU MRS 4R, ©E BB X DIVCORE / DIVSLOW H 5B Th BE B £4 49 B £ L 2t

17950

2RRT SCG BRIER,
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| SCG ( RAREAEREE ) |

PLL |sPLL
(VCOI2)

DIVCOBRE CLK

+ DIVCORE

DIVSLOW DIVSLOW CLK -

0SC

DIV SPLLDIV1_CLK

Y

Y

DIV1 S0OSCDIV1_CLK
L= |
Divd |

FIRC DV |_FIRCDIV1_CLK

¥

SIBCDIVI_CLK

L=*" |
|| DIV1
_@ SPLLDIVZ_CLK
|| DIV2
'Diyoe |

¥

SIRC

Y

S05CDIVE_CLK

DIV2 FIRCDIVZ_CLK

Y

L= = |
DIV2 SIRCDIV2_CLK -

|_[Divg }-SPLLOWa oK
L [Dia] SOSCDIV3_CLK
L [Diva | FIRCOIV CLK
L Ipivs -SiRcOIVa O .

Y

Y

L)

2. SCG BRIEHE

3.2 SCG #l MCG/MCG_Lite ZHINZR
% 2 B/R T MCGI/Lite 1 SCG R ZHMN TR 4=,

#& 2. SCG vs. MCG/MCG_Lite X Z BRI T EHF R
B SCG MCGILite s

SIRC=IRC8M:2/8 MHz, 3 % B
2 3% BERE | |- cam-2/8MHz, 3 %
FIRC=IRC48M:48 — 60 MHz, 1% | _ .
BETR

. 8y oes SCG Rttt MCG / _Lite E®
MESERMR (IRC) ;| | BERE, TRECH RCASM: EIRSIE , | mmtobenishiom , FFK
®, RERTARNE IRC AP A 1H% 1%~1.5% RERE | | FREMMAEMNRE

SIRC S °] AR +/-10%; IRC AT LA
%

FIRC - trim accuracy: ~0.7 % or

FIRABE...
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# 2. SCG vs. MCG/MCG_Lite R Z B FEEFSR (LK)

| PCC ( SMEBRI&RIZH] ) |

B SCG MCGILite sy
0.04 %
R i PR 2 MERE SCG 5T
o PN ERABEIRIE PCC #REH % | IRCABM RE DM | | .
B IR g, N TRESMRERMT M | R IRCOM BARA | \
IR TR BT, SMBEHTOURE | HWE , SNRAIMNg | BLHN RN AR oL
A, AATIE—ASNBIAER S, | BRI ifﬂﬁ%ﬂﬂ%ﬁtﬁﬁ@ﬁ%
=t ;
£/ SCG , MR
( RUN/VLPR/HSRUN ) B
HTAHNHER  HRDR
SHRERR L BREN TS _ ERMMIRBIE , HER
(RUN/ VLPR/HSRUN) Yes. SCG_RCCR/VCCR/HCCR No. RE—4H MCG_Cn Bt afE, TEE MCG/

Lite , EEXBRAENRB A 6EH
TR#EX%R , REEFL
L

SMERZhBE R &0 S S BRI O B 4/
BE&reh o FF

28 , AFIMELE CPU FAEIERE
RIEHIEIT ;
AYTEEANIMEETENESEIEE
athiRftites , Hlan , —AETIES
%, He R E TS0 PR ER S/
RSB TEEIMENRE,

=0, BEFATFIME
tt CPU EiRiZ17. &
HINERThRERT SR BB S
BENIMEFIEEE/R
SIM 1 HIFFEE

£/ SCG M PCC A& NIz
ToRE. BYIMRE DA
BMEREE,

4 PCC ( JvEBr PR H )

IMRREMEHIEIR (PCC ) RENBIHEFINEEST 7R, ZREEENNZSREARAENNHIMBELE, 5 SIMER
PR HE R TEFETRE , PCC MM EMNIMREAER —MERM R HIETN | XESHAR RTOS A LB Kt EE A IMR
MER , TERESHTA L, I, PCCETMURKRENR RZFENEAPRSHIE , TATRAUIME

3RRT PCC HRMEER,
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| PCC ( SMERadepizdl ) |

Peripheral clock select ~ Clock Divide

(PCS bits in Control
the Peripheral's (PCD bits In
PCC register). the Peripheral's
| PCC register).
Clock Sources Y ,r
from Clock Generator \
Module Clock
Divider >
Clock Divider Peripheral Functional Clock -
External only available for
Peripheral-Specific certain peripherals This clock is used by the Peripheral
Clock Source ioa- Functional Logic
L/ {example - derive baud rates)
) ) Post- Diﬁder Mux
PCC Register values Control
] Tl;'imt L-ONTrol C:-lgl-'a s {Eﬂ Clk selected
ﬂ if PCS=000)
Clock Gate
Control
Slow System Clock or Platform Clock > Clock Peripheral Interface Clock »

Gate

This clock is used by PCC
Control and Config Registers

3. PCC #RThEER

ERANRERRWEOMIDEER S , BUTHITUTSER
1. REIMRIFEER (i) , BIREHRN PCC #/ PR 1L,
2. REIMRNUEFEMP (L), MR EECRAIMEIRE , WA FEEREUER N B UE L IMRERISESD,
3. B CGC FERLAKIA IME ZhRERT
4. BLE PCS FELULE EHMIMIBThAE R Ho
5. ¥ CGC LB 1 LU AIMERT &,

/* make sure the LPUART transmit and receive activity are stopped */

J% oo =Y
PCC_LPUARTO &= ~PCC_CLKCFG_CGC_MASK; /* gate off LPUARTO */
PCC_LPUARTO = PCC_CLKCFG PCS(3); /* select functional clock to be FIRC */
PCC_LPUARTO |= PCC_CLKCFG_CGC_MASK; /* enable clock */

K32L2A e EESSE, A& 0,2020 F 1 A
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| SCG m#p iR #5it |
BER
1. H#3eFE PCC MREE PCS FR,

2. X CGCfuX 0 ( ZATH ) Bt , 7BEE XN PCS PR, ERH , MRIRET INUSE 5% , NiZFBRE
WBE

3. SMEEORMETLAR DIVSLOW_CLK = DIVCORE_CLK, BXEFHEEESERAFFMHPENIMEN
PCCn §ﬁ%§o

5 SCG Fi##E = i

5.1 SCG B R
SCG &R NIRLLIAM MCG BRBS8%. B4 87T SCC XHNAMNAERIRR,

Fast IRC

viprun valid
SCS modes

4. SCG MR Tk

FKIENT B4 F8—1 SCG mEHER,
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& 3. SCG #F#E=

| SCG EAERER |

- EY

R

RERESERT4R ( SIRC)

HTSIMARMERREENREA RS ErT4 (SIRC) -

RUN MODE: 0010 #% X\ RCCR[SCS].

VLRUN MODE: 0010 # % X\ VCCR[SCS] A% 1 #E X SIRCCSR[SIRCLPEN],
HSRUN MODE: 0010 #% X HCCR[SCS]. SIRCEN = 1

SIRCVLD = 1

# SIRC #&3 , SCSCLKOUT K AZirt#3k B R IEA BSHE a4,

IE4N7E SIRCCFG[RANGE] 788 E L P #R M B , mAMRESEE AT SIRC Bt
4, ¥ SIRC K403 AR SIRC SEEMIRBER 2B B,

SERIBSER4ER (FIRC)

YTRIMAEREHRTEHRANBERNRSERH (FIRC) :
RUN MODE: 0011 #5 X RCCR[SCS].

VLRUN MODE: X, ¥ SCG 4N FIRC BX BB,
HSRUN MODE: 0011 #E X HCCR[SCS].

FIRCEN = 1

FIRCVLD = 1

£ FIRC ##=, SCSCLKOUT R AL a8k B & EN MBS E T #.

IE17E FIRC[RANGE] FEFsE X PHERVIBE , BRNETETAT FIRC Bth, H
FIRC B4 /2 ARt FIRC STEMIREBE S WARK,

ZE 5 H 4 (SOSC)

HTIFMBFHAREENRRELNH (SOSC ) BN
RUN #£3X: 0001 5 X\ RCCR[SCS].

VLRUN &=: 0001 # 5 A\ VCCR[SCS].

HSRUN #=: 0001 #%5 X\ HCCR[SCS],

SOSCEN = 1

SOSCVLD =1

£ SOSC 3 , SCSCLKOUT RASE #9K BIMBRSEFETH ( SOSC ) » SysPLL
(SPLL) Sys PLL ( SPLL ) #&=%

Sys PLL (SPLL)

LTSI ERGHEREHEN Sys PLL (SPLL) #3 :

RUN MODE: 0110 # %5 X\ RCCR[SCS].

VLRUNMODE: E¥#E .4 SCG 4IEN SPLL =¥ 1 72 RE.
HSRUNMODE: 0110 #E X\ HCCR[SCS].

SPLLEN = 1

SPLLVLD = 1

1£ SPLL 3 , SCSCLKOUT MZLH 495k H PLL it , AR SR 226740(SOSC)
RABEERSER4 (FIRC).

TIABEE...
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| SCG RYEHER M |

%* 3. SCG #EE= (£LIM)
- EY P

EER PLL R4PARSIE N RINES , EHMEMNE VDIV BE |, REUEEN PLL &5
ZPLLNRESES MBS AEENEE YW PLL SE4, SPLL A4
1 8Mhz-16 Mhz RISEEA.

5.2 SCG Hf#mEX R R Hl
T 1 HIRE SIRC B ( REBRFRER =RUN, SIRCHE =8M)

#define SCG_SIRC 2
uint32 t tmp;

SCG->SIRCCSR |= SCG_SIRCCSR SIRCEN MASK; /* enable SIRC */

while (0 ==(SCG->SIRCCSR & SCG_SIRCCSR_SIRCVLD MASK)); /* wait until ready and stable */
tmp = SCG->RCCR;

tmp &= ~SCG_RCCR SCS_MASK;

tmp |= SCG_RCCR_SCS( SCG_SIRC );
SCG->RCCR = tmp;
While ( SCG_SIRC != ((SCG_CSR_SCS MASK & SCG_CSR) >> SCG_CSR_SCS SHIFT)); /*wait for system mode

switch */

TR
RCCR R#EfEA 32 uRE X,

Tl 2 HIRE FIRC B ( RS BFEN = RUN, FIRC #ilf =48 M)

#define SCG_FIRC 3

uint32 t tmp;

SCG->FIRCCSR |= SCG_FIRCCSR FIRCEN MASK; /* enable RIRC */

while (0 == (SCG->FIRCCSR & SCG_FIRCCSR FIRCVLD MASK)); /* wait until ready and stable */
tmp = SCG->RCCR;

tmp &= ~SCG_RCCR_SCS_MASK;

tmp |= SCG_RCCR_SCS(SCG_FIRC) ;
SCG->RCCR = tmp;
While (SCG FIRC != ((SCG _CSR SCS MASK & SCG _CSR) >> SCG CSR SCS_SHIFT)); /* wait for system mode

switch */
R 3 BRE SOSC #X ( RZEHEFER = RUN, /M5 Ert4 =8 M ,SOSC #ill =8 Mhz) :
#define SCG SOSC 1

uint32 t tmp;
SCG->SOSCCFG &= ~SCG_SOSCCFG_RANGE_MASK;

SCG->SOSCCFG |= SCG_SOSCCFG_RANGE (2) | SCG_SOSCCFG_EREFS MASK;
SCG->SOSCCSR |= SCG_SOSCCSR_SOSCEN_MASK; /* enable SOSC */
while (0 == (SCG->SOSCCSR & SCG_SOSCCSR_SOSCVLD MASK)); /* wait until ready and stable */

tmp = SCG->RCCR;
tmp &= ~SCG RCCR SCS MASK;

tmp |= SCG RCCR SCS(SCG_SOSC) ;
SCG->RCCR = tmp;
While (SCG_SOSC != ((SCG_CSR_SCS MASK & SCG_CSR) >> SCG_CSR_SCS SHIFT)); /* wait for system mode

switch */

K32L2A e EESSE, A& 0,2020 F 1 A
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| SCG RH4hiE = 54 |
Tl 4 BHIRZE SPLL ER ( RS BFEN = RUN, SPLL 2 FIRC, SPLLi#itE =72M)

#define SCG_SPLL 6

/* make sure FIRC is functional */

/55 a3

/* SPLL source = FIRC, mult=2, prediv=6, SPLL output = 48/(6)*18/2 = 72M */
SCG->SPLLCFG = SCG_SPLLCFG_SOURCE(I) | SCG_SPLLCFG_MULT(2) |SCG_SPLLCFG_PREDIV(5);
SCG->SPLLCSR |= SCG_SPLLCSR SPLLEN; /* enable SPLL */

while ( == (SCG->SPLLCSR & SCGisPLLCSRisPLLVLDiMASK)); /* wait for ready */

tmp = SCG->RCCR;

tmp &= ~SCG_RCCR_SCS_MASK;

tmp |= SCG_RCCR SCS(SCG_SPLL) ;
SCG->RCCR = tmp;
While (SCG_SPLL != ((SCG CSR SCS MASK & SCG CSR) >> SCG CSR _SCS SHIFT)); /* wait for system mode

switch */

EE
1. SPLL MYINSEER 8 - 32 Mhz,

2. SPLL ZEHHBINEE SR (/2) » Hik SPLL & = ((input clock / preDiv) * mult) / 2,
M 5 I E SPLL R ( REHFEER = RUN, SPLL JE2 SOSC, SOSC =8 Mhz, SPLL#itH =72M) :
#define SCG_SPLL 6

#define SCG_SOSC 1
/* make sure SOSC is enabled and functional */

4% oon S

/* SPLL source = SOSC, mult=2, prediv=1, SPLL output = 8/(1)*18/2 = 72M */
>S5CG->SPLLCFG = SCG_SPLLCFG SOURCE (0) | SCG_SPLLCFG MULT (2) |SCG SPLLCEFG PREDIV (0);
SCG->SPLLCSR |= SCG_SPLLCSR_SPLLEN; /* enable SPLL */

while (0 == (SCG->SPLLCSR & SCG_SPLLCSR_SPLLVLD MASK)) ; /* wait for ready */

tmp = SCG->RCCR;
tmp &= ~SCG _RCCR SCS MASK;

tmp |= SCG_RCCR_SCS (SCG_SPLL) ;
SCG->RCCR = tmp;
While (SCG_SPLL != ((SCG_CSR_SCS MASK & SCG_CSR) >> SCG_CSR_SCS SHIFT)); /* wait for system mode

switch */

5.3 HSRUN 5 VLPR#&EX T SCG & B
£ RUN T HSRUN & VLPR BE SCG Rfi%., AMAFBEIEMHRE  ENERRBLHIRLE,
& 4. WERE

R WA SCG KR PR

DIVCORE 96 Mhz max
DIVSLOW 24 Mhz max

HSRUN SOSC , SPLL SIRC , FIRC

DIVCORE 8 Mhz max
DIVSLOW 1 Mhz max

VLPR SOSC , SIRC

SCG A&MAT RUN/HSRUN/VLPR Xt tpiZHIF 7R , EAFERAZARREMNES . RUTSEREN HSRUN/VLPR :
1. 8 RUN X BN SCG ELE R #IR,
2. REHREBH#AEKXEE SCG RCCR/VCCR/HCCR.
3. RERSENEHZRUH NS ERN RUN X,

K32L2A e EESSE, A& 0,2020 F 1 A
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| SCG MABRER |

4. EE SMC->PMSTAT FEFEUKELE THREER,

B iR SPLL X ( R4 EREN = HSRUN, SPLL #JR=2 SOSC, SOSC = 8 Mhz, SPLL %ith = 96 M, [E &Y LPUART I
BERT4R N SOSC ) -

#define SCG_SPLL 6

#define SCG_SOSC 1

/* make sure SOSC is enabled and functional */

I% oo %/

/* SPLL source = SOSC, mult=8, prediv=1, SPLL output = 8/ (1)*24/2 = 96M */
SCG->SPLLCFG = SCG_SPLLCFG_SOURCE (0) | SCG_SPLLCFG MULT (8) |SCG_SPLLCFG_PREDIV (0);
SCG->SPLLCSR |= SCG_SPLLCSR SPLLEN; /* enable SPLL */

while (0 == (SCG->SPLLCSR & SCG_SPLLCSR_SPLLVLD MASK)) ; /* wait for ready */

tmp = SCG->HCCR;

tmp &= ~SCG _HCCR SCS MASK;

tmp |= SCG_HCCR SCS( SCG_SPLL ) ;

SCG->HCCR = tmp;

While ( SCG SPLL != ((SCG CSR_SCS MASK & SCG_CSR) >> SCG CSR_SCS SHIFT)); /* wait for system mode
switch*/

/* enter HSRUN */

SMC->PMPROT |= SMC PMPROT AHSRUN MASK;

SMC->PMCTRL |= SMC_PMCTRL_RUNM(3);

while ( (SMC->PMSTAT & 0x80) == 0);

/* set LPUART source to be SOSC */
PCC_LPUARTO &= ~PCC_CLKCFG_CGC_MASK;
PCC_LPUARTO = PCC_CLKCFG_PCS (SCG_SO0SC) ;
PCC_LPUART0 |= PCC_CLKCFG CGC_ MASK;

54 STOP X rshElE

W ZRHHIRTE SCC AT AJESRF STOP A TiET , HABE - I HHRESENEHTFRTHAEEILERL. R5R
AT STOP B TR TN EAEE

® 5. STOP X THH#1TH

B STOP VLPS LLSx VLLSx
SCG SOSC SIRC FIRC SPLL A | SOSC SIRC AILA# | SOSC A LA i & SOSC AT A% fERE
AR BE fERE

X 6 R T 1E STOP X T A LT — Mot E IR,
& 6. STOP # = I EaErt4h
SCG B4R STOP &= T {a{EgErt4h

Y RFIFrER4ER#H 2T , SIRCCLK £ Normal Stop 1 VLPS #XX T A :
+ SIRCCSR[SIRCEN] = 1

SIRC
+ SIRCCSR[SIRCSTEN] =1
+ SIRCCSRI[SIRCLPEN] = 1 in VLPS
FIRG MTRIFELEEHHZA , FIRCCLK X% Normal Stop FaI A :

» FIRCCSR[FIRCSTEN] =1

THABELE...

K32L2A e EESSE, A& 0,2020 F 1 A
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7% 6. STOP X M{TAERERTSN (£LLETT )

| SCG mT#E 454 |

SCG 4R

STOP # =X T 2{a R AL RS 84

SOSC

LRI E&M4EHER , SOSCLK EAFEII#4#EX ( Normal Stop , VLPS |, LLS)

A A, 1 VLLS stop BT , SOSCLK #HZH :
+ SOSCCSR[SOSCEN] =1
. SOSCCSR[SOSCSTEN] = 1

« SOSCCSR[SOSCLPEN] = 1 ( R Low-Power Stop #3% ( VLPS F LLS ) T

A)

SPLL

M THIFrE & 4E8% 28t , SPLLCLK #£ Normal Stop Ta A :
- SPLLCSR[SPLLEN] = 1
* SPLLCSR[SPLLSTEN] =1

K32L2A e EESSE, A& 0,2020 F 1 A
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