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Figure 1: Typical 32.768 kHz oscillator block diagram shown with a crystal resonator.
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Figure 2: Operational modes of an MCU on-chip 32 kHz oscillator.

1.8Voas vy « LRLIZDLNTIE, SiT1oxx ICEEMZ 52 & T,
SiT153xMCMOS F 5 1 JE f=I&NanoDrivett 71 CERBh A&k,

The Smart Timing Choice™

SiT-AN10037 Rev1.4J1.1



m I I
™
I m e SiT15xx Optimized Drive Settings

3 SiTsxx A K51 TLRL

SiTI5xx TINL RIE. 2 DOOHARSATE—FZEYER—FLTWET,
1. NanoDrive™ [z &k Z/MRIEBHAE—F (TI/ZFTTF OS5 LATEE)
2. LVCMOS L ~JL Rail-to-rail HAE—F

3.1 NanoDrive IZ&k 2/MEIBHAE—F

NanoDrive €— FIZ& 2T, SiT15xx HA FS5 A /8K, 32kHz K RIRENFEEEID E7 A #iR38 & L LT-
BARGBARBECIEVE—FEEE2RET 2 ENAAETT, DCHYTYUITELXVACHYTY V5D
WAEDE—FZEYR—FLTLET,

K1ITRTDCHYTYUTDVOH/ VOL K54 TLARILA, 32 kHz RIREIEAICHYR— FEhTWE
Yo RTICEBEESNATLS2—FIEE VOH/ VOL DA EHLEEZROIBRABFSTY . B,
SiT15xxAI-H4-D26-32.768 [&. VOH=1.225V & VOL=0.525V D K54 TLANILZRHFLTULET, CORE
ZERATTREGRERZHEE—FIE. B 2IRT Mode-1 £V ET,

Table 1: Matrix of Permitted DC Coupled VOH/VOL NanoDrive Levels

VOL\WVOH | 1.225 | 1.100 | 1.000 | 0.900 | 0.800 | 0.700 | 0.600
0.800
0.700
0.525
0.500
0.400
0.350

£ 2 (SRTHAFIEL AL, ACH Y T LT TORMENMRE T S 32kHz RIFEBAITYHK— b &h
TWEY, B2ICEBENTLZ3— FEEHARBLALERD ZBRBESTT, BAIE. SiT15xxAF
H4-AA4-32.768 [% 400mV DI AEEERELTVET, CORELERTRLRREHEET— FE. B2
(29 Mode-2 &Y EF,

Table 2: Matrix of Permitted AC Coupled Swing Levels

Swing 0.800 | 0.700 | 0.600 | 0.500 | 0.400 | 0.300 | 0.250 | 0.200
Part# Output Code

RIRV2ICEBESATLHHUER. 25C TD TypfETY, EREERUEERESREE (-40~85C) %
ERETHLEEEMV OEBAHYET,

3 [& NanoDrive F— K (Vswing = 0.7V, VOH = 1.1V, VOL = 0.4V I27’O 4 5 L) BE® SiT15xx FIRB/OHB
R (AREH=150F) ERLTVET, 201294 XD/Sy — T 82768 kHz DF /34 R & LB
BRES(L. SiT15xxAl-H4-D14-32.768 £ 73 YET,
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Figure 3: Scope capture of SiT15xxAl-H4-D14-32.768 output waveform in to a 15 pF load.

3.2 LVCMOS L)L Rail to Rail HE— F

SiT15xx [¥. ZJLIRIED LVCMOS LRILEH AT B KL SI12TA T S LRRETY . B4 (X, SiT15xxAl-H4-
DCC-32.768 M HigHz (1.8V=VDD, B#EEH=15 oF, RE=-FF) T,
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Figure 4: LVCMOS waveform of SiT15xxAl-H4-DCC-32.768 at 1.8V VDD in to 15 pf load.

NanoDrive 52 EH. HIFShIHEROREOHERNTONLZESIE. LVCMOS LRJVIZEHRELTLE&
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BEAER/MTHIENTRIZEYET,
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4  Energy Micro EFM32

EFM32 MCU 77 = 1) —I&. {EHETHENED ARM Cortex-MO / M3 / M4 7Oty Ha7P%ER—RELT
WFEF, EFM32 (X, RTCZELAVF v T - RY TSP CPUa7TIZ/ O ) #HEET HIERBKES
EREhSIRMEIEE (LFX0) M L TULVET, LFXO (X, LFXTALN & LFXTALP EvRIciEHE ST
32.768kHz /K BIREBIF. FI=(XLFXTALP EVABANEThZ48o Oy o RICk>TEELET, T2
# )L FRETIE. LFXO (XESTT,

LFXO @ 3 2E{EE— FIZDUW\ T, SiTI5xx TS RADRBELBREERIICRLET,

Table 3: SiT15xx Configuration for the Three EFM32 LFXO Oscillator Modes

i Mode-2: LFXO
Mode-1: LFXO Enabled with Sine Mode-3: LFXO Disabled
Enabled
Wave Input
SiT15xx pin 3 > SiT15xx pin 3 > . . :
LFXTAL_.N, P LFXTAL_N pin LEXTAL N pin SiT15xx pin 3 > LFXTAL_P pin
connections LFXTAL_N pin = NC

LFXTAL_P pin=NC | LFXTAL_P pin =NC

LVCMOS: DCC for MCU VDD = 1.8V
NanoDrive: D74 NanoDrive: AA2 NanoDrive: D26 for MCU VDD = 1.8V
(recommended for lowest power)

SiT15xx Output
Drive Settings

EFM32 LFXO OB EE— FIZEAY A%/ EUREPLEEE—FOTO T 5 LFEIZODVWTREIHEEH
AZBRLTIESZLY,

5 STMicroelectronics STM32

STM32L152RBT6 M a7 (& Cortex-M3 ARM 27 R—Z M MCU TY, LSI RiE&E® RTC [Z[&. I LI-IEREL
ERAK (LSE) RIREIERZF>TLVET, LSE RIRERSIEHBBNGASBEEOTVNI/ OV IRT. V7
Va4 Lonyy (RTC) AR/ OV Y /AL F—FEREDL2 4V TERICH LI Oy 24461
TWEY, RIRERICE. KRT/NM RAZEKETESDL 512 0SCI2IN &£ 0SC32.0UT EVAHBYFES, #
FoavE LT, MCULPREREIZK T, oFy TRIREIREZ/NA /XX L&, MBI/ DOv I RE
OSC32IN EVICEERANT S EHHEFET, (TFI74)L FTIE, LSE RIRERRIEA 2 TT)

LSE #IREIRRA Y R— b TEBEEE— FIZ 2 DTY, LSE RIREBROENMEE— FIZ3F 5 SiT15xx DRE
BREERAISRLET,

Table 4: SiT15xx Configuration for the Two STM-32 LSE Oscillator Modes

. Mode-2: LSE
Mode-1: LSE Enabled with Sine Mode-3: LSE Disabled
Enabled
Wave Input

SiT15xx pin-3 >
OSC32_IN pin Not Supported
OSC_OUT pin =NC

OSC32_IN, OUT
connections

SiT15xx pin 3 > OSC32_IN pin
OSC_OUT pin =NC

LVCMOS: DCC for MCU VDD 21.8V
NanoDrive: D13 Not Applicable NanoDrive: D26 for MCU VDD = 1.8V
(recommended for lowest power)

SiT15xx Output
Drive Settings

The Smart Timing Choice™ 7 SiT-AN10037 Rev1.4J1.1
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STM32 LSE OEEE— FICET 3 8% / EMREPEEE—FOTOS S LFEKICOWTIHHEES B
ZBBLTCESL,

© Renesas Electronics RL78G13

R5F100LE [% RL78 27 ® 16bit MCU T9", R5F100LE [&. RTC ZEL AAMIRL. BEICHLTITIC
o0y HIRTESERRERER (XT1) ZRABELTVET, XT1 (. K&T/\1 REKEAIZ XT1 &
XT2D 22D EVEFHE>TWEY, XTSTOP Ey b (VOvIBERT—2 XHI#HL R4 (CSC) D6
BHOEY b) ZHI#HT S LT, 4R ON/OFF ZH{Hd 5 EAFIRETY, Ff=. 4B CMOS LRILD
98y %EXCLKS/XT2 EVhoi#tisd 5 L HAHETT,

XT1 #IRERRAYR— FTEIBEETE—FEX 2 2TYT, XT1 RIREROBEE— FIZXHT S SiT15xx 7
NAADRBLEREERSITRLES,

Table 5: SiT15xx Configuration for the Three XT1 Oscillator Modes

Mode-1: LFXO Mode-2: LFXO Enabled Mode-3: LEXO Disabled

Enabled with Sine Wave Input
XT1, XT2 SiT15xx pin 3 > SIT15xx pin 3 > XT2 pin
i XT1 pin Not Supported XT1 bin = NC
connection XT2 pin = NC pin =

LVCMOS: DCC for MCU VDD = 1.8V
NanoDrive: D28 Not Applicable NanoDrive: D26 for MCU VDD = 1.8V
(recommended for lowest power)

SiT15xx Output
Drive Settings

RL78G13 XT1 OEiEE— FICBAY 5 A%/ EDRELEEE—FO IO TS LFEIIOVWTRHAEEH
CEBRELTCEZL,

7 Texas Instruments MSP430F 2x

MSP430 (% 16bit RISC CPU %#&#9 % MCU T, A2 NERLIEHBEBHE—F2BA327—FT9F
Y. R—2 TN -FPFUr—2arTONYTFYREGHEERTSEHICHREBLELEIhTVET,
MSP430 (X, B AT LR MNBEEEEHZYR—LT57099 - EVa—)LZABLTLE
T 2D/ AYY - FVa—)LIE. BIAKRESDF. EFE0OKEESHF© 32768H: DN/ v VR
*HERATEZE/ERKBRIRERZAE L TLET, MSP4A30 (XKRET /N1 REHEAIZ XIN & XOUT
D2 OOWMFEHLTVET,

ZOMCUIZESEichTWd 7099 - FDa—IBYR—FTE3BEE—FIZ2D5TY, 2Oy Oy
H e ETTa—)LIZHT B SITIoXX TS ADRBELREERO6ICRLET,

Table 6: SiT153x Configuration for the Two LFXT Oscillator Modes

Mode-1: LFXT Enabled Mode-3: LFXT Disabled

XIN, XOUT SiT153x pin 3 > XIN pin SiT153x pin 3 > XIN pin
connection XOUT pin =NC XOUT pin =NC
SiT153x Output Drive Settings Not Applicable LVCMOS: DCC

The Smart Timing Choice™ 8 SiT-AN10037 Rev1.4J1.1
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MSP430 Y B v & » EDa—)LOBMEE— FICBY 583/ BIRECEEE—FOTOT S LGEICD
WTIEHEEMD ZSRL TSN,

8 NXP LPC11xx

LPC1100 [, 50 MHz £ TOEETEIET % Cortex-MO 3 7® MCU T9, Cortex-M0 7Ot vHIE. L&
BEO#HAHAHT TV r—a vAICEEShz, T RY—LARLD 32 Ew D ARM Cortex 7Ot v
B9, LPC1100 I& Sleep Mode. Deep Sleep Mode. Power-Down Mode. Deep Power-Down Mode %k &, 7R
— BTN TFTI) =3ItV T. BHEEEEEBEENOMIZTREICT IV OMIDIEEEED
:E_ Péﬁit L‘*j-o

LPC1100 [X. 32768 Hz DY O v ¥ £RFIREEHBEE N RTC HiREREZAR LT ET, RTCXIN &
RTCXOUT d=2M E (&, 32768 Hz KBIREIF & DEMIERASIhFET, RTC HIREIRRIT. EHEE
NE—FORTHLEICBELEST (NMNRFTHILERETEELA) . LPC110 RTC RiREIREAY K—
FTEHE—FIF12TY, TORTCHIRERRICHT B SiT15xx TS ADFBELRBEERTISRLE
-g-o

Table 7: SiT153x Configuration for the RTC Oscillator Mode

Mode-1: RTC Oscillator Enabled

SiT153x pin 3 > RTCXIN pin
RTCXOUT pin = NC

SiT153x Output Drive Settings NanoDrive: D13

RTCXIN, XOUT connection

LPC1100 RTC #iREERDEIEE— FIZBT 5 F 8/ EHRECLCEEE—FOTOI S LFEIZOVTE
HEREME 8RB {fEELN,

O Freescale Kinetis L4x/L5x

Kinetis L & 1J—X® MCU [£. ARM Cortex-M0O+-’ Oty HZR—XELTWET, CcOTatvHIE. B
WMEBEL BHETIEEBEEHZHATULET, MCUICHAREEShTWS 2 OvH 25ETdTOvHI(E
Multipurpose Clock Generator (MCS) . K&EFIRs: (X0SC) LU 7324 L9 v (RTC) EVa—IL
THEEINATVWET, KEIREIFIXEXTAL32 & XTAL2 D EVIZEHKT A ENTETET, XO0SC AN
ANRENTWREEIX. & OvH % EXTAL2 EVMDARTRENTTETT,

X0SClE., A—H—D7—Lx7IC&>THRBURGEF VFy TOERIVTUOYEABLTE Y. K
RANBEF VT UV EERATEICE>TWET, 571V /BHEEBAD. 2 DOREBEE—FN
AEESATHY. B51 VBEE— FEBEXEVLWVEELANILAKEICLY FIF, Kineti KL04/05 ITHEH &
hTWwd/ovoamRIay IS R—FTEEEEE—FIE22TY, CO/av/4EIAvYIC
9 3 SiTIE3X DRBELBREFUTORIZRLET,

The Smart Timing Choice™ 9 SiT-AN10037 Rev1.4J1.1
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Table 8: SiT15xx Configuration for the XOSC Oscillator Modes

SiT15xx Optimized Drive Settings

Mode-1: XOSC Enabled Mode-3: XOSC Bypassed

SiT153x pin 3 > EXTAL32 pin
XTAL32 pin = NC

SiT153x pin 3 > EXTAL32 pin

XTAL32, EXTAL32 connection XTAL32 pin = NC

SiT153x Output Drive Settings NanoDrive: D28 LVCMOS: DCC

KL04/05 vy oy o/ HnEIOv ) OEMEE— FICET 288/ EORECEEBE—FOITOS S LFKIC
DWTIRABEHEF Z8BLTLESXL,

10 Microchip PIC18

PIC18 [X. IEHBEBHEVELTIF7 IV r—avIzhFTRBHEsn=-8 EY F MCU TF, ¥y0vSH
DHREZIAXANRERIZTITZADEELCREA TV EAMNFREIZITADEZHHME LTULWET, PIC18 (&,
2ODRREBZEHF->TVET, 1 20F. MHz: FORBEBTEEEMER. £ 5 1 20&. Timerl ZFE->71={8
HEBEH/ERAERBATYT, EHEBEH/BERARBARKEREEICEY. a7 LF0MORIHEREEED
E—FTHOTHLEMESEDENTEET,

BHEBEH/BREBARRERE. 5870y REEHETS 2 DOF (T10SI & T10S0) ##FH-T
WET, CORIRRBEIYR—FTEEIEEE—FIEX2DoTT, RIREIEOD ) OvHRELTSITIBX T
NARAEZFERATIHEEDREZUTORICRLET, SiTime (X, RNDHBEHEZEHWTE S bypass
mode (Mode-3) Z{HAT S LEHELET,

Table 9: SiT15xx Configuration for the Secondary Oscillator Modes

Mode-1: Secondary Oscillator
Enabled

Mode-3: Secondary
Oscillator Bypassed

T10SI, T10SO connection

SiT153x pin 3 > T10SI pin
T10SO pin =NC

SiT153x pin 3 2> T10SO pin
T10SI pin =NC

SiT153x Output Drive Settings

NanoDrive: D13

LVCMOS: DCC

EHEEN/ERARYARREROBEE— FICHT 58/ BHREPLEEE—FOTOT S5 LFEIC
DLTRHABEH GESRL TS,

The Smart Timing Choice™
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11 Appendix A: Programming the EnergyMicro EFM32 LFXO

11.1 EFM32 Clock Management Unit

STORERERKE. 7099 -Ix—=JAbaz=y b (CMU) IZ2&>THIEIESATEY., CMUIZL»
T. ETOABED a—NICH LTEAMNZI OV D EF /T ITRETEDENTEET, F1-.

CMU CTRL[12:11] @ LFXOMODE Ew FIZ&k o T LFX0 £/ A/NNRT B EMARELE B Y ET,
SNEhnoOy o EHEETBICIE. LFXO D LFXTALN EvIizags oy o BEEHELET,

Table 10: CMU_CTRL - CMU Control Register

Offset Bit Position
0x02C | &3 3 Q& & & QS K Q&S 3833 ST S o o~ © w < @ i ©
R o 2 (;2 o — 9 Q o Q (Q 3
eset o o o o o o o
s |2 s = | 2 = s | 2
Access E E & Xl x | & % x| &
pa
= E @
3 9 515 =W > w 5 Bl w
wl o | O 8 ) @) g o o Q
2 0 L L @] i} I 0 o) O
Name 5 5 R o = = o 5 s
2 2 E | @ @5 | E El @ 813
o o© o | o O X | o | o) < | X
X X X X X X O X o [
= — o | | R i o L T
U U | | T >< T
i
T
Table 11: The LFXOMODE Field
Value | Mode Description
0 XTAL 32.768 kHz crystal oscillator
1 BUFEXTCLK An AC coupled buffer is coupled in series with LFXTAL_N pin, suitable for external sinus
wave (32.768 kHz)
2 DIGEXTCLK | Digital external clock on LFXTAL_N pin. Oscillator is effectively bypassed.

HIREIEE Z /31 /SR B(Z(E. LFXOMODE[12:11]I=, TO0x2] Z#EFAAFET,

CMUOSCENCMDL PR B MLFXOENE w kZ 1] Z2FEAL L. REBORENFEHICGY T,
CMU_OSCENCMDL R A MLFXODISEw FI= T1] 2EFAL L. REFORERXTIAIFUEY b
ShEJ,
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Table 9: CMU_OSCENCMD - Oscillator Enable/Disable Command Register

Offset Bit Position
0x02C | &5 3 & QN Q & J Q&G &S3 QI3 ST 3 o o [ ©w | @ | ©
Reset o o ol O O] © —
A A | A | A | | | |
ceess 22222222322
o 2| 22 8 8 9z 2 &
ol 5 & g &g w8 o
Name Ol Q ol O & %O Q oo
x| X I I x| X x
o | @ & X X L L X T
e EEF R
Table 13: OSCENCMD - The [31:3] Field Descriptions
Bit Name Reset Access Description
. To ensure compatibility with future devices,
31:10 | Reserved always write bits to 0.
LFXODIS

9 Disables the LFXO. LFXOEN has higher priority if written 0 w1 LFXO Disable
simultaneously.
LFXOEN

8 Enables the LEXO. 0 w1 LFXO Enable
LFRCODIS

7 Disables the LFRCO. LFRCOEN has higher priority if 0 w1 LFRCO Disable
written simultaneously.

LFRCOEN

6 | Enables the LFRCO. 0 wi LFRCO Enable
AUXHFRCODIS

5 Disables the AUXHFRCO. AUXHFRCOEN has higher 0 W1 AUXHFRCO
priority if written simultaneously. Warning: Do not disable Disable
this clock during a flash erase/write operation.

4 AUXHFRCOEN 0 W1 AUXHFRCO
Enables the AUXHFRCO. Enable
HFXODIS
Disables the HFXO. HFXOEN has higher priority if written .

3 simultaneously. Do not disable the HFRXO if this 0 wi HFXO Disable
oscillator is selected as the source for HFCLK.

The Smart Timing Choice™ 12
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Table 14: CMU_STATUS - Status Register

Offset Bit Position
x02C |3 S Q& Q J &K S SS9 IJY T S o o | © w | o o = o
Reset Ol O] ol o] o| O] o O] o © o| o | =
Access oo oo ooy o x| oo
> 0
I e e B S I I B I S S P I
N R R s A R R e B
) o) ol ¥ W ol o |« ol ©
Name 9 0209 9ol oI 9 oo
R R R R A o 2
O Yo Flue Y Y wo 33 gy o
g T ] b I - T T
Table 15: CMU_STATUS - The [14:8] Field Descriptions
Bit Name Reset ‘ Access Description
3115 | Reserved To ensure compatibility wlth future devices, always write
bits to 0.
14 CAI.‘BSY . . 0 R Calibration Busy
Calibration is on-going
LFXOSEL
. LFX |
13 LFXO is selected as HFCLK clock source 0 R O Selected
LFRCOSEL
12 LFRCO is selected as HFCLK clock source 0 R LFRCO Selected
HFXOSEL
1 HFXO is selected as HFCLK clock source 0 R HFXO Selected
HFRCOSEL
10 HFRCO is selected as HFCLK clock source ! R HFRCO Selected
LFXORDY
9 LFXO is enabled and start-up time has 0 R LFXO Ready
exceeded
8 LFXOENS 0 R LFXO Enable
LFXO is enabled Status
The Smart Timing Choice™ 13 SiT-AN10037 Rev1.4J1.1
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11.2 LFX0 ME&E
LUFIZ. IAR Embedded Workbench IDE @ LFXO0 EIZHF5H > FILa—FTT,

1. CMU_OSCENCMD[8]® LFXOEN Ew k (& 11) 2F/EL. LFXO IS B3 REEZRAHICLET

2. CMUSTATUS[9] (% 14) @ LFXORDY Evw FARESIhSETI A FLET, XTALE—F
LAEZDOFIEEZRFYTLEY)

CMU->CTRL &= ~ (0x3 << 11);

CMU->CTRL |= 0x00000000; // (XTAL) 32768 Hz crystal oscillator
//CMU->CTRL |= 0x00000800; // (BUFEXTCLK)AC coupled

//CMU->CTRL |= 0x00001000; // (DIGEXTCLK)an external clock source

// Lock CMU CTRL
CMU->OSCENCMD = (0x1UL << 8);

/* Wait for clock to stabilize if requested
!'''Applicable only for crystal oscillator configuration!!! */
if (wait)
{
while (! (CMU->STATUS & (0x1 << 9)));
}

LFXO [, /MWL HAiRiE (100mV L) osfE oy Y EhoBIETEES, COE—F (ACE—F
- BUFEXTCLK) I%. CMUCTRL[12 : 11]® LFXMODE Ew F#EBET D LIC& > TERAETT., (R
1088) .
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12 Appendix B: Programming the STMicroelectronics STM32 LSE Oscillator

SiT15xx Optimized Drive Settings

12.1 Low-speed External Clock Oscillator

LSE ##RkEIER(X. RCCCSR[BILCAAMLSEON Ev b&, £y M/ OV TFTBHLET, £2/47%891Y
BADENTEET,

Table 16: Control/Status Register (RCC_CSR)

31 30 29 28 27 26 25 24
LPWR | WWDG | IWDG | SFT | POR PIN
RSTF | RSTF | RSTF | RSTF | RSTF | RsTF | OBLRSF | RMVF
r'w 'w w w w 'w 'w rw
23 22 21 | 20 | 19 | 18 17 | 16
RTC RTC RTCSEL
RST EN Reserved [1:0]
rw 'w w | rw
15 | 14 | 13 12 11 10 9 8
LSECS | LSECS | LSE
Reserved SD SON BYP LSERDY LSEON
r 'w rw r rw
7 6 | 5 | 4 | 3 | 2 1 0
LS| LSION
Reserved RDY
r w

RCC_CSR[IL LR A (M LSERDY 75 V1. LSE RIREBDRERMEETLEY ., CcDEY A H/WIS
LOTHRESNDET. LSEALDI/ OV I ESRXEAShERA, £, RCCCRIBIEY F (R17)
DEPEIC, FIVAAEZRESEIENTEET,
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Table 17: Clock Interrupt Register (RCC_CIR)

31 30 | 29 | 28 | 27 | 26 | 25 | 24
Reserved
23 22 21 20 19 18 17 16
CSSC | LSECS | MSI PLL | HSE | HsI LSE LSl
SC | RDYC | RDYC | RDYC | RDYC | RDYC | RDYC
w w w w w w w w
15 14 13 12 11 10 9 8
LSECS | MSI PLL | HSE HSI LSE LS
Res SIE | RDYIE | RDYIE | RDYIE | RDYIE | RDYIE | RDYIE
'w 'w w 'w 'w 'w w
7 6 5 4 3 2 1 0
cssp | LSE MSI PLL | HSE | HSI LSE LSl
RDYF | RDYF | RDYF | RDYF | RDYF | RDYF RDYF
r r r r r r r r

12.2 External Clock Source (LSE bypass)

RCCCSR L R#%A (& 16) MLSEBYP EwY F& LSEON Ew FEERET D &I&»T. 0SC32INEFY
ICEHESN=SEo 0y YV R%E LSE RIRERICANT HIEMNTEET, ~50%DTa—F1sH19)L
#HO5NEY 0y Y {ES (square, sine or triangle) % 0SC32IN EVHBSAALTLEEL, FORE.
0SC32.0UT EVIIkEHZEDEE (H-2) ICLTHBELBY T,

12.3 Clock Security System on LSE

LSE #iREIEED o Ov Y - EXa T4 AFLIE, RCCCSR LY R4 M LSECSSON Ew + (&R 16) %
YILITTPICE>»TESFALILTRETEET, COEY MME. N—FHxz7UtEy . RTCY D
Foz7Uty b, FIELSE DEEHREBFICENICT IEMNTTEETT, LSECSSON Ew k&, LSI &
LSE #8%h (LSEONEY F&ELSION Ew F2k>»THRESNET) BDOLTF iK€ E L (LSERDY &
LSIRDY [(FH/WIZ&k>THRESNFET) . RTCSEL EwY FIZ&»TRTCH Oy Y #BIRBRIZCEZTATER
HFhiEBYFERADTERELTLESL, LSE LD CSS (XTRTHE—F (Run, Sleep, Stop and
Standby) TEIMELTLET,

32kHz DN BRIFB/OEEZBH L-EEK. LSEMSRICIz/Ov s s shind Y, H/W LD
REAADTI2aAVERBIENTELGLBYFET, RAVNSE—FTR. 9407 v THRREL
£, TO/DE—FTIK. 9497y TORDYIZ, EYAHADRREELET, FOBAT.
LSECSSON Ew F# S/W IZ&k > THZhIZ L. LSEON Ew FZ T HZ L TEEDH 5 32 kHz #iR
BEBLTIBELABYET, £59H2ET. RTICADHYOYHY—REE (no clock or LSI or HSE,
with RTCSEL) %, 7V 75— a v RETI-OICHREREBBEMB LN TEET,
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12.4 Clock-out Capability

R4/ -arrkao—=5hc0Os Oy HAleE (MCO) AbY. B[RERRELTURT—S (1, 2,4, 8,
16) ZHLTHEDOMCO E> (PA8) ™o/ 0y /AT EHIENTEET, L. X9 5 GPIO
R—FDRELSRAAZE, 2720923 FE—FIZTI2RERAHBYET,

SiT15xx Optimized Drive Settings

RCCCFGR L X% (% 18) MMCOSEL[2:0] Ev F£2#liHlT S5 LT, RO 720/ Oy I {EEDA
12%. MCO/ By Y ELTRBRIRT B EMNTEET,
e System clock (SYSCLK)
Internal RC 16MHz (HSI) oscillator
Internal 65 kHz to 4.2 MHz (MSI) oscillator
External 1 to 24 MHz (HSE) oscillator
PLL
Internal low-power oscillator (LSI)
Low-power 32.768 kHz external oscillator (LSE)

Table 10: Configuration Register (RCC_CFGR)

31 | 30 [ 29 | 28 | 27 [ 26 | 25 | 24
R MCOPRE[2:0] | Res. MCOSEL[2:0]
S Mw rw rw rw rw rw
15 | 14 [ 13 [ 12 [ 112 | 10 | 9 8
Reserved PPRE2[2:0] PPRE1[2:0]
wo | ow | w w | w | w

23 | 22 [ 21 | 20 [ 19 | 18 | 17 16

PLLDIV[1:0] PLLMUL[3:0] PLL

Res. SRC

w | w 'w | 'w | w | w w
15 | 14 | 13 ] 12| 11 ][ 10] 9 | 8
Reserved PPRE2[2:0] PPRE1[2:0]
w | ow | w w | w | rw

7 | 6 | 5| 4 3 | 2 1] 0
HPREL1[3:0] SWSIL:0] SW[L:0]

w | 'w | 'w | w w | w 'w | w

Note: If the LSE or LSl is used as RTC clock source, the RTC continues to work in Stop and
Standby low power modes, and can be used as wake-up source. However, when the HSE clock
is used as RTC clock source, the RTC cannot be used in Stop and Standby low power modes.

The Smart Timing Choice™ 17 SiT-AN10037 Rev1.4J1.1
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12.5 Configuring LSE

1) LSE Z&&%EJ %#iI<. RCC.CSR L X2 KD LSEON[8]Ew & LSEBYP[10] Ev FEVUEY bT
®o

IAR Embedded Workbench IDE example:

// #define RCC_LSE OFF ((uint8 t)0x00)
/* Reset LSEON and LSEBYP bits before configuring the LSE --—-——--—-—- */
*(__ IO uint8 t *) CSR BYTE2 ADDRESS = RCC_LSE OFF;
2) LS LSEDBEZ LY b5, NANRE—FHARERIZEEE. LSEBYP[10]EY FZEEY FL
T. LSEONEv bZEtY F9 %, Ev MEERRRIZITS CENTEET,
IAR Embedded Workbench IDE example:

// #define RCC_LSE Bypass ((uint8 t)0x05)
// #define RCC_LSE ON ((uint8 t)0x01)
/* Set the new LSE configuration —--—-———-—------"="""""—"—"—"———"——————————— */

*(__I0 uint8 t *) CSR BYTE2 ADDRESS = RCC_LSE ON;
// or *(__I0 uint8 t *) CSR BYTE2 ADDRESS = RCC LSE Bypass;

3) RCCCSR LYRX% WO LSERDY [9]Ew kA%, Ready [CA5FET YA ¥ 5, Chik. SHEKET
NARZEERT IEBITERET LD,

13 Appendix C: Programming the Renesas Electronics RL78G13 XT1 Oscillator

13.1 XT1 Oscillator

XTS5 UAMEEHBEN L RIRER TS, CMC L2 R4 (F21) IS AMPHS1[2IE Y R &
AMPHSO[11Ew FAHY. ChBICE>TKET NS RISE LT A VERRT H5ELFHETT .

Table 11: Oscillation Mode Fields

AMPHS1 AMPHSO | XT1 oscillator oscillation mode selection
0 0 Low power consumption oscillation (default)
0 1 Normal oscillation
1 0 Ultra-low power consumption oscillation
1 1 Setting prohibited

13.2 Configuration XT1

1) CSCLTR4%E (&20) @ XTSTOP[6]EY FZ&tv kL. XT1 ZEHI<T 5,

2) WEITHLT., AMPHST Ew b, AMPHSO Evw F2%lIIL. RIRE—FEET 5,

3) CMC L X% (%k21) MEXCLKS, OSCSELS Ev rZEtv /2 U T L. RIRE—FERET
®o

4) CSCLTRAMXTSTOP[6]EY FZEV UT L. XT1 ZHHIZT %,

The Smart Timing Choice™ 18 SiT-AN10037 Rev1.4J1.1
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Table 20: CSC Register

Symbol <7> <6> 5 4 3 2 1 <0>
CsC MSTOP XTSTOP 0 0 0 0 0 HIOSTOP
MSTOP High-speed system clock operation control
X1 oscillation mode External clock input mode Input port mode
0 X1 oscillator operating External clock from EXCLK pin is valid Input port
1 X1 oscillator stopped External clock from EXCLK pin is
invalid
XTSTOP Subsystem clock operation control
XT1 oscillation mode External clock input mode
0 XT1 oscillator operating | External clock from EXCLKS pin is Input port
valid
1 XT1 oscillator stopped External clock from EXCLKS pin is
invalid
HIOSTOP | High-speed on-chip oscillator clock operation control
0 High-speed on-chip oscillator operating
1 High-speed on-chip oscillator stopped
Table 12: CMC Register
Symbol 7 6 5 4 3 2 1 0
CMC EXCLK OSCSEL EXCLKS OSCSELS 0 AMPHS1 AMPHSO AMPH
EXCLK OSCSEL High-speed system clock pin X1/P121 pin X2/EXCLK/P122 pin
operation mode
0 0 Input port mode Input port
0 1 X1 oscillation mode Crystal/ceramic resonator connection
1 0 Input port mode Input port
1 1 External clock input mode Input port External clock input
EXCLKS | OSCSELS Subsystem clock pin XT1/P123 pin XT2/EXCLKS/P124 pin
operation mode
0 0 Input port
0 1 Crystal resonator connection
1 0 Input port
1 1 Input port | External clock input
AMPHS1 AMPHSO XT1 oscillator oscillation mode selection
0 0 Low power consumption oscillation (default)
0 1 Normal oscillation
1 0 Ultra-low power consumption oscillation
1 1 Setting prohibited
AMPH Control of X1 clock oscillation frequency
0 1 MHz < fx <10 MHz

The Smart Timing Choice™
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| 1 [10MHz<fx<20 MHz

14 Appendix D: Programming the Texas Instruments MSP430 low frequency oscillator

14.1 The MSP430 LFXT Oscillator

LFXT1 #iREIER(E. 32768H: BrEtAKRBREIFEZAVSBEHBEALF E—F (XTS=0) &, BAK
KBEBFZERWVD HF E— FEHR—FLTUWET, LF E— FOIFAE. BEHRAKRIREF D5+
FERRELTXIN S IV XOUT EVEEBELET . VT bz 7 T:EIRARER XCAPX Ev 2k > T,
LF E—FTHERYTLINBAFTEZRETEET, COBEIE. 1pF. 6 pF. 10 pF FF=1X 12.5 pF (fd
fd typical ) M SBIRT B EMNTEET, BEICKHLT, SMIFaVTFoYEEMT H2FLARET
9o LFXT11& MSP430G22x0 F/3f R = D7 S ) —Tlk, REShTWLFEEA,

HF £—F (XTS=1. XCAPx=00) TIX. SRBRKRREFZ XIN & XOUT I L. misFICEoMT1F
AVTFUYEMAMLEY, HF E— FEBRLIGA. LFXTISX Ev M2 & > TEEARBROEE %2R
TEIRENRHYET, LFXT1 X, LF F=EHF E— FOLWFTIhDRETH. LFXT1Sx=11, 0SCOFF=0,
XCAPx=00 & LT=3&&. SEBI/ 0V V{E85 A2 XINEVNSANTRETY, SEBo 0y EB52ERTS
BE. TORERE. BRLEE—FOT—2Y— NS A—RICEB LTV RETNERY EEA, A
TARBNEESN-TREZ TESHEAE. CPUALFXTICLK T2 Ry EhbdDEHIETH LS
IS, LFXTIOF Ev FE2BRET SRENHYVET,

LFXT1 #iREREZBEN=TZFIEEILTOEY T,
1) XTSLCASTEMEE—F%. DVAX L RATHRALERET %,
2) BCSCTL3 LLRAMLFXTISX EY Mz k>»TE—F£8ET 3,
) ABDaVTUoHEEMTE WELRIFEEDH) , Chik. BCSCTLI L X4 M XCAPx IZ&
STHIBLES,
4) BCSCTL1 L R4 M XT20FF Ew FE#H U TF T 3,

Table 13: BCSCTL1, Basic Clock System Control Register 1

Bit 7 6 5 | 4 3 | 2 ] 1 ] o
Name | XT20FF XTS DIVAX RSELX
State rw-(1) rw-(0) rw-(0) rw-(0) rw-0 rw-1 rw-1 rw-1
XT20FF | Bit7 XT2 off. This bit turns off the XT2 oscillator
0 XT2ison
1 XT2if off
XTS Bit 6 LFXT1 mode select

0 Low-frequency mode
1 High-frequency mode
DIVAX Bits 5-4 Divider for ACLK

00 /1

01 /2

10 /4

11 /8

RSELXx Bits 3-0

The Smart Timing Choice™ 20 SiT-AN10037 Rev1.4J1.1
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available. The lowest frequency range is selected by setting

‘ ‘ ‘ RSELx = 0. RSEL3 is ignored when DCOR =1
Table 14: BCSCTL3, Basic Clock System Control Register 3

Bit 7 | 6 5 | 4 3 | 2 1 0
Name XT2Sx LFXT1Sx XCAPx XT20F LFXT10F
State rw-0 rw-0 rw-0 rw-0 rw-0 rw-1 ro r-(1)

XT2Sx Bits 7-6 | XT2 range select. These bits select the frequency range for XT2.

00 0.4- to 1-MHz crystal or resonator

01 1- to 3-MHz crystal or resonator

10 3- to 16-MHz crystal or resonator

11 Digital external 0.4- to 16-MHz clock source

LFXT1Sx | Bits 5-4 | Low-frequency clock select and LFXT1 range select. These bits select
between LFXT1 and VLO when XTS = 0, and select the frequency range
for LFXT1 when XTS=1.

When XTS =0: When XTS = 1:
00 32768-Hz crystal on 00 0.4- to 1-MHz crystal
LFXT1
01 Reserved 01 1- to 3-MHz crystal
10 VLOCLK 10 3- to 16-MHz crystal
11 External clock source 11 0.4- to 16-MHz clock
source
XCAPXx Bits 3-2 | Oscillator capacitor selection. These bits select the effective capacitance

seen by the LFXT1 crystal when XTS = 0. If XTS =1 or if LFXT1Sx =11
XCAPx should be 00.

00 ~1 pF
01 ~6 pF
10 ~10 pF
11 ~12.5 pF
XT20F Bit 1 XT2 oscillator fault
0 No fault condition present
1 Fault condition present
LFXT10F | Bit0 LFXT1 oscillator fault
0 No fault condition present
1 Fault condition present

LIFI%. IAR Embedded Workbench IDE @4 Oy  ED a—ILOEREIZHITS YT )Ia—FTY,

BCSCTL3 = 0x00; // 32768-Hz crystal, 1pF internal capacitor
BCSCTL1 0x00; // XT2 oscillator is on, Low-frequency mode
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14.2 Clock-out Capability

AMCU L. A2 R—FOREDEBICH LT, MCUDY OV S LRSI ENBRBICBRETEET,
FDIHEE. PXxSEL EPXSEL2 DL PRAAEREL T, ZUTIMFEI7ooavEVELTRET S
WHERHYET, £-PXDRLCREDBEIZL T, ZUTIHEFEHAE LTRETINELHY
9,

UFIE. 7272923 BREICT BB IAR Embedded Workbench 4> F)La—FKIzHZYET,

P2SEL
P2DIR

P2SEL | 0x01; // Select ACLK function for pin
P2DIR | 0x01; // Set direction of P2.0 to output

Table 15: PXSEL and PxSEL2

PxXSEL2 | PxSEL Pin Function
0 0 I/O function is selected
0 1 Primary peripheral module function is selected
1 0 Reserved. See device-specific data sheet
1 1 Secondary peripheral module function is selected

14.3 Low-power Modes

MSP430 T/3A4 RIZ[E. WS DA DEHEEBHE—FAHY. BHEIRELEBENTT Yy — 3
VEERTACENTEET, BEHBEHE—FIX. RF—F2RX - LPREADEEY ¢ (CPUOFF,
OSCOFF, SCGO, SCG1) ITTHRELET, AT—4RX - LCRAEDEHBEE Y FZEOF AL, FAHY
—EBRXR - IL—F ORIz, BEDEEE—FEZREVIIZRETESRETY,

LPM4 E— FUSTIX ACLK 2 Oy o MEiE LFET A, LPMA E— FTIE. CPU £FRTDOH/ Oy H hiEE
EBYED,

Table 16: Status Register

1514131211 ]10] 9|8 7 6 5 4 3 |l2]1]o0

Reserved V | SCG1 | SCGO | OSCOFF | CPUOFF | GIE | N Z C

Table 17: Low Power Modes and ACLK Clock

SCG1 SCGO OSCOFF | CPUOFF Mode ACLK
0 0 0 0 Active Enabled
0 0 0 1 LPMO Enabled
0 1 0 1 LPM1 Enabled
1 0 0 1 LPM2 Enabled
1 1 0 1 LPM3 Enabled
1 1 1 1 LPM4 Disabled
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15 Appendix E: Programming the NXP LPC1100 RTC Oscillator

15.1 Configuring the RTC Oscillator

PATFLOvHyTAY YK, FYTOITRTO/OY I EEFRLTVWET, cOTOv YL, 32kHz
D RTC HIREIRZANEEL. Ny TUNYI Ty TOFW=EICERMKEEThZ IOy oMb, RTCT
Ay VIR LEIC/Ay Y Z#ELET, RTCHEERLCOERIOvIICEESATVET, Ch
SDEEIE. BITEEBEENE—FTHILTEMELTULET, RTC FiREEEIL. RTCOSCCTRL LY R
AEHETH L CHBICHETEET,

Table 18: RTC Oscillator 32 kHz Output Control RTCOSCCTRL

Bit Symbol Value Description Reset Value
Enable the RTC 32 kHz output.
0 RTCOSCEN 0 Disabled. 32 kHz output disabled. 1
1 Enabled. 32 kHz output enabled.
311 - Reserved

RTC #IREIBRZ/NANRT B EIHEF A, S BI O Y Y ZANT BHERIE. RTCXIN EVdBA
N 2BESRHYET,
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15.2 Clock Output Capability

LPC1100 [&. IRS 2R, AT LRIREK. V4V F Ry ITREROAI IOV EHATESHMEEE
BATVWEY, AoR—FORARBFAD I/ 0 EVMD 32168Hz: DY/ DYV EANT HELAHETT,
CLKOUT Evdvb 32kHz Do Oy Y RS BICIK. RTC OO YO ZEAA 29D Y I FAL VIZRET
SNBENBYET,

LTFIX. vOoyv oy HhileeEHZ<T 315D LPCXpresso IDE DY > FILa—FIZHEYETS,

// 1) Enable a clock for the GPIO clock domain
LPC_SYSCTL—>SYSAHBCLKCTRL = (1 << 0);

// 2) Set PLL input as a clock source of the main clock domain
LPC_SYSCTL->MAINCLKSEL = 0x1;

// 3) Configure the PIOO 1 as the CLKOUT pin
PIOCON->PIOO0[1] = Ox1;

// 4) Set the main clock as a clock source for CLKOUT
LPC_SYSCTL—>CLKOUTSEL = (uint32_t) 0x3;

// 5) Set divider to /1 for CLKOUT
LPC_SYSCTL—>CLKOUTDIV =1;

// 6) Set the RTC oscillator clock source as the clock source for the //
PLL
LPC SYSCTL->SYSPLLCLKSEL = 0x3;

// 7) updated clock source for PLL
LPC_SYSCTL—>SYSPLLCLKUEN = 0;
LPC_SYSCTL—>SYSPLLCLKUEN 1;

// update clock source for the main clock domain
LPC SYSCTL->MAINCLKUEN = 0;
LPC SYSCTL->MAINCLKUEN 1;

// update clock source for CLKOUT
LPC_SYSCTL->CLKOUTUEN = O;
LPC_SYSCTL->CLKOUTUEN = 0x1;
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Table 19: System Clock Control SYSAHBCLKCTRL

Bit Symbol Value Description Reset Value
This bit is read-only and always reads as 1. It
configures the always-on clock for the AHB, APB
bridges the Cortex-MO0 core clocks, SYSCON, reset
0 SYS control, SRAMO, and the PMU. 1
Writes to this bit are ignored.
0 Disable
1 Enable
Enables clock for ROM.
1 ROM 0 | Disable 1
1 Enable
Enables clock for Main SRAMO.
2 RAMO 0 Disable 1
1 Enable
Enables clock for flash register interface.
3 FLASHREG 0 Disable 1
1 Enable
Enables clock for flash access.
4 | FLASHARRAY | 0 | Disable 1
1 Enable
Enables clock for 12C.
5 12C0 0 | Disable 0
1 Enable
Enables clock for GPIO port registers.
6 GPIO 0 | Disable 1
1 Enable
Enables clock for 16-bit counter/timer 0.
7 CT16B0 0 | Disable 0
1 Enable
Enables clock for 16-bit counter/timer 1.
CT16B1 0 | Disable 0
8 1 Enable
Enables clock for 32-bit counter/timer 0.
9 CT32B0 0 | Disable 0
1 Enable
Enables clock for 32-bit counter/timer 1.
10 CT32B1 0 Disable 0
1 Enable
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Bit Symbol Value Description Reset Value
Enables clock for SSPO.
11 SSPO 0 | Disable 1
1 Enable
Enables clock for USARTO.
12 USARTO 0 Disable 0
1 Enable
Enables clock for ADC.
13 ADC 0 Disable 0
1 Enable
Enables clock to the USB register interface.
14 USB 0 Disable 1
1 Enable
Enables clock for WWDT.
15 WWDT 0 Disable 0
1 Enable
Enables clock for I/O configuration block.
16 IOCON 0 | Disable 0
1 Enable
17 - Reserved 0
Enables clock for SSP1.
18 SSP1 0 | Disable 0
1 Enable
Enables clock to GPIO Pin interrupt register
interface.
19 PINT 0 Disable 0
1 Enable
Enables clock to USART1 register interface.
20 USART1 0 Disable 0
1 Enable
Enables clock to USART?2 register interface.
21 USART?2 0 Disable 0
1 Enable
Enables clock to USART3 and USART4 register
interfaces.
22 USART3 4 0 Disable 0
1 Enable
Enables clock to GPIO GROUPO interrupt register
interface.
23 GROUPOINT 0 Disable 0
1 Enable
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Bit Symbol Value Description Reset Value
Enables clock to GPIO GROUPL interrupt register
interface.
24 GROUP1INT 0 Disable 0
1 Enable
Enables clock for 12C1.
25 12C1 0 | Disable 0
1 Enable

Enables clock for SRAM1 located at 0x2000 0000

26 RAM1 tO- 0x2000 0800. 0
0 Disable

1 Enable

Enables USB SRAM/SRAM?2 block located at
0x2000 4000 to 0x2000 4800.

27 USBSRAM 0 Disable 1
1 Enable
Enables clock for CRC.
28 CRC 0 Disable 0
1 Enable
Enables clock for DMA.
29 DMA 0 Disable 0
1 Enable
Enables clock for RTC register interface.
30 RTC 0 | Disable 0
1 Enable
Enables clock for SCT0 and SCT1.
31 SCT0_1 0 | Disable 0
1 Enable

Table 20: Main Clock Source Select MAINCLKSEL

Bit Symbol Value Description Reset Value

Clock source for main clock
0x0 IRC Oscillator

1.0 SEL ox1 PLL input 0
0x2 Watchdog oscillator
0x3 PLL output

31:2 - Reserved -
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Table 30: Digital Pin Control Register IOCON (PIO0_1)

Bit Symbol Value Description Reset Value
Selects pin function.
0x0 PIO0_1
2:0 FUNC 0x1 CLKOUT 0

0x2 CT32B0 MAT?2
0x3 USB FTOGGLE
0x4..0x7 | -

Selects function mode (on-chip pull-up/pull-down
resistor control).
0x0 Inactive (no pull-down/pull-up resistor enabled).

43 MODE 0x1 Pull-down resistor enabled. 0x2
0x2 Pull-up resistor enabled.
0x3 Repeater mode.
Hysteresis.
5 HYS 0 Disable 0
1 Enable
Invert input
6 INV 0 Input not inverted (HIGH on pin reads as 1) 0
1 Input inverted (HIGH on pin reads as 0)
9:7 - - Reserved 0
Open-drain mode
10 oD 0 Disable 0
1 Enable. Open-drain mode enabled

Digital filter sample mode.
0x0 Bypass input filter.

12:11 S _MODE Ox1 1 clock cycle. 0
0x2 2 clock cycles.
0x3 3 clock cycles.

Select peripheral clock divider for input filter sampling
clock IOCONCLKDIV. Value 0x7 is reserved.
0x0 IOCONCLKDIVO. Use IOCON clock divider 0.
ox1 IOCONCLKDIV1. Use IOCON clock divider 1.
15:13 CLKDIV 0x2 IOCONCLKDIV2. Use IOCON clock divider 2. 0
0x3 IOCONCLKDIV3. Use IOCON clock divider 3.
0x4 IOCONCLKDIV4. Use IOCON clock divider 4.
0x5 IOCONCLKDIV5. Use IOCON clock divider 5.
0x6 IOCONCLKDIV6. Use IOCON clock divider 6.

31:16 - - Reserved 0
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Table 21: CLKOUT Clock Source Select CLKOUTSEL

Bit Symbol Value Description Reset Value
CLKOUT clock source
0x0 IRC oscillator
1:0 SEL Ox1 Crystal oscillator (SYSOSC) 0
0x2 Watchdog oscillator
0x3 Main clock
31:2 - Reserved 0
Table 22: CLKOUT Clock Divider CLKOUTDIV
Bit Symbol Value Description Reset Value
CLKOUT clock divider values
70 DIV 0 D!sgble CLKOUT clock divider. 0
1 Divide by 1.
to 255 Divide by 255.
31:8 - Reserved 0
Table 23: System PLL Clock Source Select SYSPLLCLKSEL
Bit Symbol Value Description Reset Value
System PLL clock source
0x0 IRC
0x1 System oscillator. Crystal Oscillator.
0x2 Reserved
1:0 SEL 32 kHz clock. Select this option when the 0
32 kHz clock is the clock source for the
0x3 main clock and select the pll input in the
MAINCLKSEL register. Do not use the 32
kHz clock with the PLL.
31:2 - Reserved 0

Table 34: System PLL Clock Source Update Enable Register SYSPLLCLKUEN

Bit Symbol Value Description Reset Value
Enable system PLL clock source update
0 ENA 0 No change 1
1 Update clock source
311 - - Reserved -
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Table 35: Main Clock Source Update Enable Register MAINCLKUEN

Bit Symbol Value Description Reset Value
Enable main clock source update
0 ENA 0 No change 1
1 Update clock source
31:1 - - Reserved -

Table 36: CLKOUT Clock Source Update Enable Register CLKOUTUEN

Bit Symbol Value Description Reset Value
Enable CLKOUT clock source update
0 ENA 0 No change 1
1 Update clock source
31:1 - - Reserved -
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16 Appendix F: Programming the Freescale Kinetis L4x and L5x System Oscillator

16.1 Programming Model

COMCUIE, 2 DDEDa—ILIZ&>TYVAYIRBEERBLET, VRATLAVAY I Y—RADEBIRES
&E1klX. multipurpose clock generator (MCG) ELa—IILZMALTHEEh, Y09/ DRER/ELED
A=) T BRI 5—F 4 5 DEEIL. system integration module (SIM) EZa—IILZH L TH
HEhFET, MCGELUSIMLPREANZhoZFBLTLET,

K OSCHAEMIZEY I Oy - EmBAE LR, EHRRNORBRMBEL EOREFERELTEN
FEHA,

RIJED1—ILICE. BRI IKERBFRICAFFENSEHAFTFLTVEY, 0SCOCR LR EIE,
EHRRENE—FEICARREZHNBLTLET, 0SCOCR @ ERCLKEN Ev k& EREFSTEN Ew
Aty MREBOIFEE. MCUAMFILE—FTH OSC IIXEBIELTLET,

Table 37: OSC Control Register (OSCx_CR)

Bit Symbol Value Description
External Reference Enable. Enables external reference clock (OSCERCLK).
7 ERCLKEN 0 External reference clock is inactive.
1 External reference clock is enabled.
6 Reserved This read-only field is reserved and always has the value 0.
External Reference Stop Enable. Controls whether or not the external reference
clock (OSCERCLK) remains enabled when MCU enters Stop mode.
5 EREFSTEN 0 External reference clock is disabled in Stop mode.
1 External reference clock stays enabled in Stop mode if ERCLKEN is set before
entering Stop mode.
4 Reserved This read-only field is reserved and always has the value 0.
Oscillator 2 pF Capacitor Load Configure. Configures the oscillator load.
3 SC2P 0 Disable the selection.
1 Add 2 pF capacitor to the oscillator load.
Oscillator 4 pF Capacitor Load Configure. Configures the oscillator load.
2 SC4pP 0 Disable the selection.
1 Add 4 pF capacitor to the oscillator load.
Oscillator 8 pF Capacitor Load Configure. Configures the oscillator load.
1 SC8P 0 Disable the selection.
1 Add 8 pF capacitor to the oscillator load.
Oscillator 16 pF Capacitor Load Configure. Configures the oscillator load.
0 SC16P 0 Disable the selection.
1 Add 16 pF capacitor to the oscillator load.
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DRATLRERERRE. SEBKRIEREF (3-32 MHz) LRERIC 32kHz DREHF LY R—FLTHET,
UF3@En/ny I M 0SCEVa—ILhAEShET,

e O0SCCLK (MCUYRFLRYZBYY)

e OSCERCLK (F>FyTFDRYIzZIAIOYY)

e 0SC32KCLK

MGC_C2[5: 4L X B2 M RANGEO Ev bH, KRERSFSORRBEREZERELEY, 32 kHz BiEDH
RERBEEZRIRT 5I2(E. RANGEO EY b2V V7T 2REARHYET,

Ao AN, AAsavsd (XTLCLK) % 4096 44 2 L9 5 FE T, oscillator output clock

(OSC_CLK.OUT) EA 27— +TY, 4096 YA VILTETHR. 71> 2[& XTL.CLK %Z 0SC_CLK_OUT 55
BBASEEY, WV A LTO MEERTSHET, HAV OV I DRERZRIELTULET,

Table 24: MCG Control 2 Register (MCG_C2)

Bit Symbol Value Description

Loss of Clock Reset Enable. Determines whether an interrupt or a reset request
is made following a loss of OSCO external reference clock. The LOCREO only

7 LOCREQ has an affect when CMEQ is set.
0 Interrupt request is generated on a loss of OSCO external reference clock.
1 Generate a reset request on a loss of OSCO external reference clock.

6 Reserved This read-only field is reserved and always has the value 0.

Frequency Range Select. Selects the frequency range for the crystal oscillator
or external clock source. See the Oscillator (OSC) chapter for more details and
the device data sheet for the frequency ranges used.

5-4 RANGEO

00 Encoding 0 — Low frequency range selected for the crystal oscillator.
11 Encoding 1 — High frequency range selected for the crystal oscillator.
1x Encoding 2 — Very high frequency range selected for the crystal oscillator.

High Gain Oscillator Select. Controls the crystal oscillator mode of operation.
See the Oscillator (OSC) chapter for more details.

3 HGOO - - -
0 Configure crystal oscillator for low-power operation.
1 Configure crystal oscillator for high-gain operation.
External Reference Select. Selects the source for the external reference clock.
2 EREESO See the Oscillator (OSC) chapter for more details.
0 External reference clock requested.
1 Oscillator requested.
Low Power Select. Controls whether the FLL is disabled in BLPI and BLPE
modes. In FBE mode, setting this bit to 1 will transition the MCG into BLPE
mode; in FBI mode, setting this bit to 1 will transition the MCG into BLPI mode.
1 LP In any other MCG mode, LP bit has no affect.
0 FLL is not disabled in bypass modes.
1 FLL is disabled in bypass modes (lower power)
Internal Reference Clock Select. Selects between the fast or slow internal
0 IRCS refergnce clock source.
0 Slow internal reference clock selected.
1 Fast internal reference clock selected.
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Table 25: MCG Status Register (MCG_S)

Bit Symbol Value Description
Reserved. This field is reserved. This read-only field is reserved and always
has the value 0.
7-5 Reserved -
0 Interrupt request is generated on a loss of OSCO external reference clock.
1 Generate a reset request on a loss of OSCO external reference clock.
Internal Reference Status This bit indicates the current source for the FLL
reference clock. The IREFST bit does not update immediately after a write to
4 IREFST the IREFS bit due to internal synchronization between clock domains.
0 Source of FLL reference clock is the external reference clock.
1 Source of FLL reference clock is the internal reference clock.
Clock Mode Status. These bits indicate the current clock mode. The CLKST
bits do not update immediately after a write to the CLKS bits due to internal
synchronization between clock domains.
3-2 CLKST 00 Encoding 0 — Output of the FLL is selected (reset default).
01 Encoding 1 — Internal reference clock is selected.
10 Encoding 2 — External reference clock is selected.
11 Reserved.
OSC Initialization. This bit, which resets to 0, is set to 1 after the initialization
1 OSCINITO cycles of the crystal oscillator clock have completed. After being set, the bit is
cleared to 0 if the OSC is subsequently disabled. See the OSC module's
detailed description for more information.
Internal Reference Clock Status. The IRCST bit indicates the current source
for the internal reference clock select clock (IRCSCLK). The IRCST bit does
not update immediately after a write to the IRCS bit due to internal
0 IRCST synchronization between clock domains. The IRCST bit will only be updated if
the internal reference clock is enabled, either by the MCG being in a mode that
uses the IRC or by setting the C1[IRCLKEN] bit.
0 Source of internal reference clock is the slow clock (32 kHz IRC).
1 Source of internal reference clock is the fast clock (4 MHz IRC).
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Table 40: System Options Register 2 (SIM_SOPT2)

Bit Symbol Value Description
31-28 Reserved This field is reserved. This read-only field is reserved and always has the
value 0.
UARTO clock source select. Selects the clock source for the UARTO
transmit and receive clock.
27.96 UARTOSRC 00 Clock disabled
01 MCGFLLCLK clock
10 OSCERCLK clock
11 MCGIRCLK clock
TPM clock source select. Selects the clock source for the TPM counter
clock
00 Clock disabled
25-24 TPMSRC 01 | MCGFLLCLK clock
10 OSCERCLK clock
11 MCGIRCLK clock
23-8 Reserved This field is reserved. This read-only field is reserved and always has the
value 0.
CLKOUT select. Selects the clock to output on the CLKOUT pin.
000 Reserved.
001 Reserved.
010 Bus clock.
7-5 CLKOUTSEL 011 LPO clock (1 kHz)
100 MCGIRCLK
101 Reserved.
110 OSCERCLK
111 Reserved.
RTC clock out select. Selects either the RTC 1 Hz clock or the OSC
4 RTCCLKOUTSEL clock to be outpgt on the RTC_CLKOUT pin. :
0 RTC 1 Hz clock is output on the RTC_CLKOUT pin.
1 OSCERCLK clock is output on the RTC_CLKOUT pin.
3.0 Reserved This field is reserved. This read-only field is reserved and always has the

value 0.
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Table 41: MCG Control 4 Register (MCG_C4)

Bit Symbol Value Description

DCO Maximum Frequency with 32.768 kHz Reference. The DMX32 bit
controls whether the DCO frequency range is narrowed to its maximum
frequency with a 32.768 kHz reference. The following table identifies
settings for the DCO frequency range.

NOTE: The system clocks derived from this source should not exceed their
specified maximums.

FLL
DRST _DRS | DMX32 Reference Range Factor DCO Range
; DMX32 00 0 31.25-39.0625 kHz 640 20-25 MHz
1 32.768 kHz 732 24 MHz
01 0 31.25-39.0625 kHz 1280 40-50 MHz
1 32.768 kHz 1464 48 MHz
10 0 31.25-39.0625 kHz 1920 60-75 MHz
1 32.768 kHz 2197 72 MHz
11 0 31.25-39.0625 kHz 2560 80-100 MHz
1 32.768 kHz 2929 96 MHz
0 DCO has a default range of 25%.
1 DCO is fine-tuned for maximum frequency with 32.768 kHz reference.

DCO Range Select. The DRS bits select the frequency range for the FLL
output, DCOOUT. When the LP bit is set, writes to the DRS bits are
ignored. The DRST read field indicates the current frequency range for
DCOOUT. The DRST field does not update immediately after a write to the
DRS field due to internal synchronization between clock domains. See the

6-5 DRST _DRS DCO Frequency Range table for more details.
00 Encoding 0 — Low range (reset default).
01 Encoding 1 — Mid range.
10 Encoding 2 — Mid-high range.
11 Encoding 3 — High range.

Fast Internal Reference Clock Trim Setting FCTRIM controls the fast
internal reference clock frequency by controlling the fast internal reference
clock period. The FCTRIM bits are binary weighted, that is, bit 1 adjusts
4-1 FCTRIM twice as much as bit 0. Increasing the binary value increases the period,
and decreasing the value decreases the period. If an FCTRIM[3:0] value
stored in nonvolatile memory is to be used, it is your responsibility to copy
that value from the nonvolatile memory location to this register.

Slow Internal Reference Clock Fine Trim. SCFTRIM controls the smallest
adjustment of the slow internal reference clock frequency. Setting
SCFTRIM increases the period and clearing SCFTRIM decreases the

0 SCFTRIM period by the smallest amount Possible.

If an SCFTRIM value stored in nonvolatile memory is to be used, it is your
responsibility to copy that value from the nonvolatile memory location to this
bit.
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LI I, CodeWarrior Development Studio @Y > )L a— FT. Mode-1 T SiT1533AI-H4 B3 B/ E
ERYET,

// 1) Enable external reference clock (OSCERCLK) and disable all the
// built-in load capacitors
0SCO_CR = 0xAO0;

// 2) Configure MCG C2. Set low frequency range for the crystal
// oscillator, low power mode and select external reference
MCG _C2 &= ~(0x3C);

// 3) Select external reference
MCG _C2 |= 0x04;

// 4) Wait for oscillator initialization has completed
while ((MCG_S & 0x2) != 0x2);

16.2 Clock Output Capability

C O MCU . RTC 1 Hz F7=Ix OSCERCLK OWFhmzEF 2 FvTDo/Ov Y Y—R & LTHARRER
RTC_CLKOUT i FZ A TLET, DA T a > OHlf#EIL. SIM_SOPT2[4]% & U SIM_SOPT2[7 : 5]d 2
D2OEY FEALTITHONET, SIMSOPT2[7:5]EyY FE/Ov I Y—REHBLTULET,

LIFIE. RTC_CLKOUT tiFZEH#EHI 5V > F)La—FTY,

// 1) Configure PTC13 pin as output
PORTB_PCR13 = (PORT_PCR_MUX (0x3));

// 2) Select clock source
SIM SOPTZ2 |= (uint32 t) 0xDO;

17 Appendix G: Programming the PIC18 MCU Secondary Oscillator

secondary oscillator [E Timer1 O—ETHY. Timerl KEETILCAIBOBEEHRAEIISAXT S
CICKVEBRTEZCENTEES, Timerl (X3 DDE—FTEIfES BB ENTEET,

o BAT—

e REHAAhDHVUA

o FERHAADIUA

Timer1 ZBIESE# 32XV Ay Y HEHRBET, 320989 I Y—RABHBYET,
e MAE~- v ¥ (high-speed oscillator F =X RC oscillator Mo #¥Ech 5 R T LB YD)
e Secondary Oscillator (32 kHz D BF&EHFAK RIRENF % H6%)
e SEH/OvH (T10SO SmFh 5 HE48)

secondary oscillator ZEfA T 51548, HEICEBSIESI-HIC. 21— —EXVY I Iz T7IZEYTRY
EEEHBTIVELHY ET, Timerl ZHMICT S &, TRISC DEREMETFEHR S, RC1/T108I &
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URCO/T10S0/T13CKI EhENDIHFAANRFIZBRY ET,

¥ )

(RFORREX O & LTHAMShE

PICISMCU X705 S LREBERT/INAATY, TTDH Timerl DFRFEIF. 1 DOLPRATEFLELE
9, Timer1 [X TICON (Timer1 $IHIL X&) &> THlfHIEhET, COLRAIZIE Timer1
Oscillator Enable Ew k (T10SCEN) A&FEhTWLET, TMRION Ew F(TICON[ODZO0OH  UTF7. Y +
FTBHEIZKH>T Timerl ZH%/EMTHEMNTEET,

Table 42: Timerl Control Register (TLCON)

R/W-0 R-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
RD16 T1RUN T1CKPS1 | T1ICKPSO T10SCEN T1SYNC TMRI1CS TMR1ON
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Bit 7 RD16: 16-Bit Read/Write Mode Enable bit

1 Enables register read/write of Timerl in one 16-bit operation

0 Enables register read/write of Timerl in two 8-bit operations
Bit 6 T1RUN: Timerl System Clock Status bit

1 Device clock is derived from Timer1 oscillator

0 Device clock is derived from another source
Bit 5-4 T1CKPS<1:0> Timerl Input Clock Prescale Select bits

11 1:8 Prescale value

10 1:4 Prescale value

01 1:2 Prescale value

00 1:1 Prescale value
Bit 3 T10SCEN: Timerl Oscillator Enable bit

1 Timerl oscillator is enabled

0 Timerl oscillator is shut off.
Bit 2 T1SYNC: Timerl External Clock Input Synchronization Select bit

When TMR1CS =1
1 Do not synchronize external clock input
0 Synchronize external clock input
Timerl uses the internal clock when TMR1CS = 0 and this bit is ignored.

Bit 1 TMRI1CS: Timerl Clock Source Select bit

1 External clock from RCO/T10SO/T13CKIl pin (on the rising edge)

0 Internal clock (FOSC/4)
Bit 0 TMR1ON: Timerl On hit

1 Enables Timerl

0 Stops Timerl
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Mode-1 & Mode-3 TEIMET Y > FILa—FZLUTFTICERELET,

// Configure Secondary Oscillator in Mode-1

// enable Timerl Oscillator

T1CON = 0x08;

// enabling Timerl and switching to Secondary Oscillator clock
T1CON |= 0xC3;

// Configure Secondary Oscillator in Mode-3 (Bypass Mode)
// enabling Timerl and switching to Secondary Oscillator clock
T1CON = 0xC3;
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