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ZE{# | Bootloader 2K J5i )] M7 AutoSar 24t 5 AS53 Linux R4, 7B RFHN T RG22
(R b R 0 BB, SCARY (S32G Bootloader V*.pdf) , ik T —Fh L i B F0-& R K 5 3%, B

® ffif] M7 Hiz4T Bootloader KL B M7/AS53 [ 75 B B R,  Eb it Core Clock 2 H:
V5 PLL/DFS 2%, FrLAZE 1T Bootloader FF 4R, FEEHLHIFS Linux £ Clock tree fiZ% .

® NfT A5S3 TR EMIAMNEI B, W K JE AS3 FFE, I Bootloader A] LAAELE, 1 A53
#] ATF B £¥i646, Haniid DDR B 4F. (HEH — 150t 2& UARTO FIR8F, wJ AT
LWL, J718 ATF [ Debug, ItAh, UART A RE R M7/AS3 #5535 B (K 4N 4

FEAER T UL B, ] LU E Bootloader JE 5 G2 1) M7+A53, A53 Linux ¥ ATF ACAGA] LA
At T LR, Mmfafk 7 Linux BES TAEE, ZADEIETLLFERA:

o FREIIZ IR FREME, TR 2 S SR IOHAE,  bL furtn FARTD
Atf/drivers/nxp/s32/clk/enable clk.c:

static void setup fxosc(struct s32genl clk priv *priv)

{

void *fxosc = priv->fxosc;

/* According to "Initialization information" chapter from

* S32G274A Reference Manual, "Once FXOSC is turned ON, DO NOT change
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* any signal (on the fly) which is going to analog module input.

* The inputs can be changed when the analog module is OFF...When
* disabling the IP through Software do not change any other values in
* the registers for at least 4 crystal clock cycles."

*

* Just make sure that FXOSC wasn't already started by BootROM.

<
uint32_t ctrl;

if (mmio_read 32(FXOSC_CTRL(fxosc)) & FXOSC_CTRL_OSCON)

return;

ctrl = FXOSC_CTRL _COMP_EN;

ctrl &= ~FXOSC CTRL OSC BYP;

ctrl |= FXOSC _CTRL EOCV(0x1);

ctrl = FXOSC _CTRL_GM_SEL(0x7);
mmio_write 32(FXOSC_CTRL(fxosc), ctrl);

/* Switch ON the crystal oscillator. */
mmio_write 32(FXOSC_CTRL(fxosc),
FXOSC _CTRL_OSCON | mmio_read 32(FXOSC_ CTRL(fxosc)));

/* Wait until the clock is stable. */
while (!(mmio_read 32(FXOSC_STAT(fxosc)) & FXOSC_STAT OSC_STAT))
h
FESEBRI IR RE IR Bootloader 22 fH1RE 7 FXOSC J&, #i%E ATF FLXHIZHALE,
WA I, B8, Ebe TR C R B AN ATF £,
® ATF ixfit e UM B IR (E, MBRBRATEERENE, 52 ENEE R0, e
BARIR AL, AR, R sl
Atf/drivers/nxp/s32/clk/enable clk.c:
static int enable pll(struct s32genl clk obj *module,
struct s32genl clk priv *priv, int enable)
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if (clk_src == mux->source id &&
is_pll _enabled(pll addr) &&

get_module_rate(module, priv) == pll->vco_freq) {//MAM NG H R AR B 5E R BB —5, UE
PR [A]

return 0;

return program_pll(pll, pll_addr, priv, mux->source_id);
}

Fir AU 5 /2 Bootloader VAR B ik AS3 ARSI %0, WRECEMES ATF 75 Z R E 11E
RN, WA AS3 ATF AR L B IRAC B I, SEFR B A S EAESEPRiEA:, 788 S0 i A
Clock Tree #i¥adi MG, MEBEE T,

AR PP RIEFES, BB CU A, SEE P Al RE T B2 0 ATF A A e A
KA A BE M35 Bootloader £ fili:

® X [{] Bootloader 5 Linux JT & B A4 2PN EIBN, BT ALETF R I FE AT BE A 2
Bootloader 1L & 1] AS53 #HCH 215 Linux BRACAGE£902 —FERT, XM Linux 194
AT 2 H O ATF B AR SR ET I FRE X A 1)@, X AN HkE ] e Im I FE i,  thn] Ag
TETCI W Bootloader &2 242 — MK ARG i, IXHFEI1E, W75 2B E0 ATF H a4
Ac B AR .

® G2 ) M7=400Mhz, A53=1G, 1M G3 i) M7=400Mhz, A53=1.3G, fBf13L=—" Core PLL,
MIX— % Core PLL 1E¥# /&£ M7=400Mhz &0, 7] LA 2 AS3=1G, 1Bk 2
A53=1.3G, MEiEki G3 &5 EF BB ATF AR H M — & BRI, 40 F .

Core PLL [ Clock Tree HERE U1 F :
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24.1.2.1 Core-related clock overview

External connection
Not used anywhere

X =

CORE_PLL_PHI0_CLK
CORE_PLL_PHI_CLK
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*CORE_DFS3_CLK is used for Built-In Self Test

Figure 55. Core-related clock overview

12 XBAR_DIV6_CLK

FIT L A53 Clock K T Core pll ph0_clk=2G<-Core PII/(PHIO_DIV+1)=1G, M7 kHT
XRAR_CLK=400Mhz<-XBAR_2X_ CLK=800Mhz/2<-PCFS<-CORE_DFS1_ CLK=800Mhz<-CORE

VCO_CLK=2Ghz/1.25=800Mhz. 1 PLL 5 PHI A= T

= Integer-only mode:

— When PLLDV[RDIV] is 0:

foveo = fpllref x PLLDV[MFI]

Equation 1. PLL VCO frequency in integer-only mode when PLLDV[RDIV] is 0

— When PLLDV[RDIV] is not 0:

fll,ref
B plLvco ~ siiviRew] X PLLDV[MFI]

Equation 2. PLL VCO frequency in integer-only mode when PLLDV[RDIV] is not 0

+ Fractional mode:

— When PLLDV[RDIV] is 0:

= PLLEDIMEN]
Sonveo = Soiirer [PLLDV[MF[] + T1gasz ]

Equation 3. PLL VCO frequency in Fractional mode when PLLDV[RDIV] is 0

— When PLLDV[RDIV] is not 0:

Foret PLLFD[MFN]
I plLvco — l’LLDPV[R_DIV] x (PLLDV[MFI] + ——

Equation 4. PLL VCO frequency in Fractional mode when PLLDV[RDIV] is not 0

‘ee the equation below and the corresponding register configuration that determine the relationship between reference and
'LL_PHIn output frequencies.

_ Soiveo
fpll_phi_ PLLODV_n[DIV+1]

Equation 5. PLL PHI output frequency

DVFS AR
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f f atscian

n=
dfsclkout’ 9. [DVPORTn[MFl] + DWORBEHMFNI

Figure 141. Equation for input and output clocks of each port divider

It LALE 9 /2 M7=400Mhz FIFTHE T, A BORFFEEEU Divider FIEHL T, WA P %
DVFS.MFN=18, MFI=1, ] 800MhzX2X(1+18/36)=2400, Il A53 7] DA% =l & N 2400/2=1200Mhz.
8K, IS/ divider FTE OL T AT LARC B 45 5B 5/ T 1.3Ghz.

Il G3 Linux ATF H [\ E A

Atf/include/dt-bindings/clock/s32gen1-clock-freq.h:

#elif defined(PLAT s32g3)

#define S32GEN1_A53 MAX_FREQ (1300 * MHZ)
#define S32GEN1_A53 MIN_FREQ (48 * MHZ)

#define S32GENI_ARM PLL VCO MAX FREQ (2600 * MHZ)
#define S32GENI_ARM PLL PHI0 MAX_FREQ (1300 * MHZ)
#define S32GEN1_A53 FREQ (1300 * MHZ)

#define S32GEN1_ARM PLL_VCO_FREQ (2600 * MHZ)

#define S32GENI_ARM PLL PHI0 FREQ (1300 * MHZ)

#define S32GEN1_XBAR 2X FREQ (793236859UL)

A LA Linux B ZRCE A A53=1.3G, 1 M7=793Mhz/2, X552Fr M7 ] Mcal 23R 2 A A
i o

WRAE LA Lo, FTLATE AS3 ) ATF W, 7 2 clock AHSGAE AT g/ Bl K 4540 T -

3 A53 ATF #1iE40

S A
Atf/drivers/nxp/s32/clk/early clocks.c

int s32 plat clock init(void)

{..

s32 enable a53 clock();

enable lin_clock();

setup_periph_pll();

enable sdhc_clock(); or enable gspi_clock();
s32 enable ddr clock();

T LASEBREZNE ATF 5 81 clock sl an EJULAS, i —M il

S$32G Solve Clk Conflict



® Bootloader H 75 E it & M7 £ 538, BT M7 5 AS3 3LJF, APl Bootloader HKf
M7 5 A53 IHeh—ASBCE, T R M7=400Mhz (123K, Frlh AS3 55 AN P45, L
WA ET AT EC BN 1.2G.

® et 21 1 Bootloader it &, N Mcal Al B & 1 1, AWM T IRETFT T
Pk E M,

® QSPINOR ¥ %€ /& H Bootloader it &, SDHC 1] A Bootloader KACE , A LLH AS53
BoE .

® DDR % — M AS3 LA E .
® U FAHL Skt s J2 e clock tree b T I 4 BB AL B .

B LAZE b3 Hrm] AfS S br b HOE R B AS3 BE B [ early clock XA DDR(E(_E SDHC).
BRI AP E T DA, (HRARERI SRR, ZJEULH.

4 A53 ATF B 47 H) Debug TR 51

S A
Atf\plat\nxp\s32\s32g\s32g bl2 el3.c
void bl2 el3 early platform setup(...)

{

$32 early plat init

|->s32 plat config pinctrl

| ->linflex_config pinctrl

|->s32 plat clock init

console s32 register

JIT UL ATF ACRS A £ 1 11 S B 72 13 7% & Bootloader #1440 I B 1K 0L, Al e E 1 I 4,
FEEER, faiEms o, EEps oS5, Frmtar TR 7. IXFEAERC BN 59 /2 ATF
HIEME, ARAITEHN, SEOREAE.

¥ & Bootloader CAYIIAML T 5 LI 4 OB MR, W LA B K% console s32 register i FH 12
F| s32 early plat_init Z F, IXFERSEIPIGE 0 IERE HR ko] LS A &5 TFTED Debug 1. (SEWIiG40E
M, FHEEE RS H ).

5 G3 A53 ATF s/ME 2%
RIEZ AT 04, 72 G3 b, B HH ATF 2 BUT R RIZ A -
Atf/include/dt-bindings/clock/s32gen1-clock-freq.h:
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#elif defined(PLAT s32g3)

#define S32GEN1_A53 MAX_FREQ (1300 * MHZ) /(1300 * MHZ)
#define S32GEN1_A53 MIN_FREQ (48 * MHZ)

#define S32GENI_ARM PLL VCO MAX FREQ (2400 * MHZ) //(2600 * MHZ)
#define S32GENI_ARM_PLL PHI0O MAX_FREQ (1200 * MHZ) /(1300 * MHZ)
#define S32GEN1_A53 FREQ (1200 * MHZ) /(1300 * MHZ)
#define S32GEN1_ARM PLL VCO FREQ (2600 * MHZ)

#define S32GENI_ARM PLL PHI0 FREQ (1200 * MHZ) // (1300 * MHZ)
#define S32GEN1_XBAR _2X_FREQ (800 * MHZ)//(793236859UL)

XFEUT S Bootloader WAL B T M7=400Mhz, A53=1200Mhz, N Linux ffc & 5 Bootloader
BCEARIE, A2 P S PR E R P2 A A B A T o

0%, EAFEWLAT FXOSC K s, B sthriflEafids:
Atf/drivers/nxp/s32/clk/enable clk.c:

static int enable osc(struct s32genl clk obj *module,

struct s32genl clk priv *priv, int enable)

case S32GEN1_FXOSC:
if (enable)

//setup_fxosc(priv);
}

else
disable fxosc(priv);

return 0;

6 AS53 ATF s KRBT 5 (PT i)

iz mr e, e B S B, 454 Bootloader 1IEAARCE T AN Linux —FEFIR 8, #t
" PLIEH Boot ATF [, {H 2H —L8% F ) Linux B PA Ay B2 7 #1502 4RSS A £& ATF f Boot
AN v B8PS Bootloader As— EU 451, {HZANRE & B 1y I Bh ) aa b A, BT -

L 32 enable a53 clock A
int s32_enable_a53 clock(void)
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int ret;

unsigned long rate;

ret = s32genl get early clks freqs(&early fregs);
if (ret)
return ret;

ret = s32genl_set parent(&arm_pll mux, &fxosc);
if (ret)
return ret;

ret =s32genl_set parent(&mc_cgml mux0, &arm_pll phi0);
if (ret)
return ret;

rate = s32genl_set rate(&fxosc, S32GEN1 FXOSC FREQ);
if (rate = S32GEN1 FXOSC FREQ)
return -EINVAL;

rate = s32genl_set rate(&arm_pll vco,
early fregs.arm_pll vco_freq);
if (rate != early freqs.arm_pll_vco_freq)
return -EINVAL;

rate = s32genl_set_rate(&arm_pll_phi0,
early fregs.arm_pll phi0_freq);
if (rate != early fregs.arm_pll_phi0 freq)
return -EINVAL;

rate = s32genl_set rate(&a53 clk,
early freqgs.a53 freq);
if (rate != early freqgs.a53 freq)
return -EINVAL;
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ret = s32genl_enable(&a53 clk, 1);
if (ret)
return ret;

return enable_xbar_clock();

}

It PASIZ I b1 oR B4 S 5T A AS3 IR ) clock tree, 3XABR B0 A 40 s32genl set parent,
s32genl_set rate Z M, SEFr b R &8 5T clock tree FIFAFEER, H 24K s32gen]_enable
VI FIGEEA clock tree, 2 AS3 FEATA clock A H i #hsfic B 4t

TR G0 SR LG pR B R R VR, U clock tree [RAR SR AN 2 i LR, IXFEEHE clock
WA R B I, o ELRARAS RIS e s R

Bt LA IE B FEA8025 2 SE BRI B 25 A7 2% ARG 3, Pl

int s32_enable aS53 clock(void)

/*

ret = s32genl_enable(&a53 clk, 1);
)
return ret;
=)

}

static int enable lin_clock(void)

{...
return 0;//s32genl_enable(&lin_baud, 1);

static int enable sdhc_clock(void)
(.
return 0;// s32genl_enable(&sdhc, 1);// 415 Bootloader &AW 4R T SDHC [I1H L T

H
$32 enable ddr_clock();/fREFAAE
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7 ATF Clock Tree #JiE4LARAE 4347

FEfE UL ATF 5 Bootloader&MCAL clock #1580, BT TRk =, i EZ K ERE
7R ATF 1) clock IEGHHLEIA 1A, PTUAATRI AW —T, DMES%E. -
s32 enable_a53 clock A, B HSCHILLF clock tree HEFR

Fxosc->arm pll mux->arm_pll phi0->mc cgml mux0.

SRJE BB BT clock tree 4%/ 55 R S

Fxosc=S32GEN1 FXOSC FREQ= (40 * MHZ)

arm_pll vco=S32GEN1_ARM PLL VCO FREQ= (2400 * MHZ) // (2600 * MHZ)

arm_pll phi0=S32GEN1 _ARM PLL PHIO FREQ= (1200 * MHZ) // (1300 * MHZ)

a53 clk=S32GEN1_A53 FREQ=(1200 * MHZ) // (1300 * MHZ)
B & SE MRS s32gen]_enable(&a53_clk, 1);3LPREC & 53T I AT 1 Lo 4
struct s32genl_clk *clk;
struct s32genl_clk priv *priv;
priv = s32genl_get clk priv(c);
clk = get_clock(c->id);
|->enable module(&clk->desc, priv, enable);
static struct clk a53 clk = CLK INIT(S32GEN1_CLK AS53 CORE=S32GENI1 PERIPH CLK(3);
#define CLK_INIT(ID) \
{ \
.id = (ID), \
.drv = &fake clk dev,\

}

static struct s32genl_clk priv s32 priv = {
.accelpll = (void *)ACCEL_PLL BASE ADDR,
.armdfs = (void *)ARM_DFS_BASE_ADDR,
.armpll = (void *)ARM_PLL BASE_ADDR,
.cgm0 = (void ¥)MC_CGMO BASE ADDR,
.cgml = (void ¥*)MC_CGM1 BASE ADDR,
.cgm2 = (void *)MC_CGM2_BASE_ADDR,
.cgm5 = (void *)MC_CGM5_BASE_ADDR,
.ddrpll = (void *)DRAM PLL BASE ADDR,
fxosc = (void *)S32 FXOSC BASE ADDR,
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.mc_me = (void ¥)MC_ME BASE ADDR,
.periphdfs = (void *)PERIPH_DFS BASE ADDR,
.periphpll = (void *)PERIPH PLL BASE ADDR,
.rde = (void *)RDC_BASE ADDR,

rgm = (void *)MC _RGM_BASE ADDR,

static struct clk _driver fake clk dev = {
.data = &s32_priv,
15
[CC_ARR CLK(S32GEN1 CLK A53 CORE)]= &a53 core_clk,
/* A53 _CORE */
static struct s32genl_clk a53 core clk =
S32GEN1 FREQ MODULE CLK(cgml mux0 clk, S32GEN1 A53 MIN FREQ,
S32GEN1_A53 MAX FREQ);

|-> // enable_module & ¥ R E R EI T 20, KA clock T A HIAQ TR clock [ enable_clbs BRI EUM I 4R

VA —IR, RATIEEEA clock tree B £l

12

order = get en_order(module, enable);

if (order == PARENT FIRST) {
first en = enable _module;
first mod = parent;
second en = enable clbs[index];
second_mod = module;

} else {
first en = enable clbs[index];
first mod = module;
second_en = enable module;

second_mod = parent;

ret = first_en(first mod, priv, enable);
if (ret)

return ret;

ret = second_en(second _mod, priv, enable);
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if (ret)
return ret;

static const enable clk tenable clbs[] = {
[s32genl clk t]=no_enable,
[s32gen] part block t]=enable part block,
[s32genl_shared mux t] =enable mux,
[s32gen] mux_t] = enable_mux,
[s32gen]l cgm div_t] = enable cgm div,
[s32genl _dfs div_t] = enable dfs_div,
[s32genl_dfs t] = enable dfs,
[s32genl pll_t] = enable pll,
[s32gen] osc_t] = enable osc,
[s32genl fixed clk t] =no_enable,
[s32genl fixed div_t] =no_enable,
[s32genl pll out div_t] =enable pll div,
3
Z e R MR arm pll B BH G287
static struct s32genl pll armpll = {
.desc = {
.type = s32genl pll t,
2
.ndividers =2,
.source = &arm_pll mux_clk.desc,
.nstance = S32GEN1_ARM PLL,
3
DA U5 I B arm pll B4 4640 18 FH 9461«
static int enable pll(struct s32genl clk obj *module,
struct s32genl _clk priv *priv, int enable)
{...
if (clk_src == mux->source id &&
is_pll_enabled(pll addr) &&

get_module_rate(module, priv) == pll->vco_freq) {/ttaban FRrii, WRCEEE TR, UE
LR .
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return 0;

return program_pll(pll, pll_addr, priv, mux->source id);//SAbHRYE clock ZER T B A7 2 (E, SEPRE B 17
o

}
HE clock tree 7 s IS Bh 4146 A0 18 FH 7 LAS 25 404 .
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