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It LA DDR S n] LU S A&

#define S32G274A_REV2 FC DDR PLL VCO_ FREQ (1520 * MHZ)
#define S32G274A_REV2 FC DDR_FREQ (760 * MHZ)
B 1% )5, Uboot 3 3 5 tn i 4

=> clk dump

DDR PLL MUX : 40000000 Hz

DDR PLL VCO : 1520000000 Hz

DDR PLL PHIO : 760000000 Hz

MC CGM5 MUXO0 : 760000000 Hz

DDR : 760000000 Hz

=>md 0x40044008 1
40044008: 00001026
BT LA MFI H1 SR I 40(0x28)A8 B 1 38(0x26)

DDR_PLL base address: 4004_4000h

Offset Register Width Access Reset value
(In bits)
Oh PLL Control (PLLCR) 32 RW 8000_0000h
4h PLL Status (PLLSR) 32 wic 0000_0300h
8h PLL Divider (PLLDV) 32 RW 0C3F_1032h
Ch PLL Frequency Modulation (PLLFM) 32 RW 4000_0000h
10h PLL Fractional Divider (PLLFD) 32 RW 0000_0000h
20h PLL Clock Multiplexer (PLLCLKMUX) 32 RW 0000_0000h
80h PLL Output Divider (PLLODIV_D) 32 RW 0000_0000h
Register Offset
PLLDV 8h
S32GHRALEMIKTER -3 5 R i



Bits M 30 29 28 | 27 26 25 24 23 22 21 20 19 18 17 16
R 0 0
Reserved Reserved
W
Reset 0 0 ] 0 | 1 1 0 0 0 0 1 1 1 1 1 1
Bits 15 14 13 12 11 10 ] 8 T 6 5 4 3 2 1 0
R 0 0
RO MFI
W
Reset 0 0 ] 1 0 0 1] 0 0 1] 1 1 0 0 1 0
=>md 0x40044010 1
40044010: 40000000
1l MFN #48=0.
Register Offset
PLLFD 10h
Bits | 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R 0 SOME | Reserv |Reserv o 0 Reserv
Reserved
W M ed ed
Reset 0 0 a 0 0 1} V] 0 0 0 1] a 0 0 0 1]
Bits 15 14 13 12 | 11 10 9 8 T 3 E 4 3 2 1 1]
R 0
MFN
W
Reset 0 0 0 0 | 0 0 0 a 0 0 0 i} 0 0 ] 0
Field Function
14-0 Numerator Of Fractional Loop Division Factor
MFM Sets the numerator of the fractional loop division factor.

Y¥ou must write a value of less than 18432 to this field. When Fractional mode is disabled, you must write
000_0000_0000_0000b to this field.

MR PLL A A4 2 2

* Integer-only mode:
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— When PLLDV[RDIV] is O:

fouveo = Spllref x PLLDV[MFI]

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

— When PLLOV[RDIV] is not 0:

f pll_ref

fonveo = vitoviroryy % PLLDV[MFI]

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

Fractional mode:
— When PLLDOV[RDIV] is 0:

I-‘LLE-‘IJ[MI-‘N]]

fonveo = JF[:-ll_ref“ . [PLLDV[MFI] + —igazz

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

— When PLLDV[RDIV] is not O:

S ot cet PLLFD[MFN]
fpll_wjo = PLL';VW X [PLLDV[MFI] + I

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

JIT LA SR AUATR fpll veo=((fpll_ref 40M/(rdiv=1))*(MFI=38))=40%38=1520.

WAZ A B Ja B R T
root@s32g274ardb:~# cat /sys/kernel/debug/clk/clk summary |grep ddr

ddrpll sel 0 0 0 40000000 0 0 50000
ddr_part_block 0 0 0 40000000 0 0 50000
ddrpll_vco 0 0 0 1520000000 0 0 50000
ddrpll phi0 0 0 0 760000000 0 0 50000
ddr 0 0 0 760000000 0 0 50000

SR A5 I ATRE 43 BT A (U0 agilent E4404B 9KHz~6.7GHz ESA-E serials spectrum analyzer)
(RRIG )

4 DDR_PLL H1/E#i
7% S32G i FMHE A -
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26.7.4 Frequency modulation

In Frequency Modulation mode, PLL generates a frequency-modulated clock. The modulation depth and modulation frequency
are calculated using the equations shown in Frequency medulation programming.

Write 0 to PLLFM[SPREADCTL] to select center-spread modulation. See Figure 130 that shows an example of center-spread
modulation.

}‘ Modulation frequency (fuon) »|

nominal VCO
frequency (fai_vco)

Modulation Depth (MD)

Center spread

Figure 130. Frequency modulation

26.7.4.1 Frequency modulation programming

Modulation depth and modulation frequency programming uses step number (PLLFM[STEPMO]) and step size
(PLLFM[STEPSIZE]). The table below shows variables used during calculations when programming PLL for frequency
modulation.

Table 113. Variables for configuring modulation depth and frequency

Variable Description
faer Input clock frequency
fwop Expected modulation frequency
MD Expected modulation depth in percentage
LDF Loop division factor

Use the following equations to configure PLL for frequency modulation.

PLLFD[MEN
LDF = PLLDV|MFI] + ﬁ

Equation 6. LDF

fREF
(2% £,,op * PLLDVRDIV]]

PLLFM[STEPNO] =

Equation 7. Step number

PLLFM[STEPSIZE] = To5> piirmisTerNg] X 18432

Equation 8. Step size

S32GRLEMIKI 3-S5 FR 4R
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Frequency modulation is only possible if the condition shown in Equation 9 is met.

(PLLFM[STEPSIZE] x PLLFM[STEPNO]) < 18432

Equation 9. Requirement to achieve FM

You must write 0 to PLLFM[SSCGBYFP] and write 1 to PLLFD[SDMEN] to enable frequency modulation.

(Frefx 100)
PLLDVI[RDIV] x Fpll_vco

Max (MD %) =

Equation 10. Maximum possible modulation depth

CAUTION
The effective modulation depth may differ from the intended modulation depth because of rounding operations
applied to PLLFM[STEPSIZE] and PLLFM[STEPNO].

S32GRLEMIKI 3-S5 FR 4R
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26.8 Initialization information
Perform the following steps to initialize PLL:
1. Confirm that PLLODIV_n[DE] is 0 for all dividers.
2. Confirm that PLLCR[PLLPD] is 1.
3. Program PLLCLEMUX to select the appropriate reference clock.
4. Program the following as needed:
- PLLDV
- PLLFD
- PLLFM to the desired value
5. Program PLLODIV_n[DIV] to the desired value.
6. Wait for the PLL reference clock to be stable.
7. Write 0 to PLLCR[PLLPD].
8. Wait for PLLSR[LOCK] to be 1.
9. Write 1 to PLLODIV_n[DE].
Perform the following steps to shut down PLL:
1. Write 0 to PLLODIV_n[DE] for all dividers.
2. Write 1 to PLLCR[PLLPD].

H T S32G A SCHF O AN, BT LR AIH 75 Je 4 rho i i I KRS 3 28 /D 2N R AR E
PABTT 172 1) b F AT i Y spec Z2RJEHE, W'F, DDR_VCO S ARER T 1600Mhz.

fPLL_DDR_VCO DDR PLL 1300 — 1600 MHz without center-spread | —
VCO Frequency SSCG enabled
Range &7
fPLL_DDR_PHIO DDR PLL PHIO 800 — 800 MHz DDR_CLK (3200 —
Frequency &8 MT/s), without center-
spread SSCG enabled

H A uboot AU E B BHHERAG A AR BN, SEPRI Bl b A IR SR Y i /N A5 i
H uboot 33 halt. Jir LLIEARTS LABEE S AR U IX A% L -

39X40Mhz=1560Mhz, 38X40Mhz=1520Mhz.
Fr LA RAN TR R BN SEE -
® fMOD: i il 4l
27 S32G F A F Mt B -

S32GRLEMIKI 3-S5 FR 4R
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fPLL_MOD Spread Spectrum 30 — 64 KHz — —
Clock Modulation
Frequency '3

1E 30~64KHZ 2 [a] .
©® MD: i FllVR 1 H 50 L
22 S32G O T -

(Fref x 100)
PLLDV[RDIV] x Fpll_vco

Max (MD %) =

Equation 10. Maximum possible modulation depth

Fit DA T

® 1560Mhz: Max(MD %)=40%100/1560=2.564%, | FESRIRE N 1560X2.564%=40Mhz(5 1% ,
I £t KA A 1560+40/2=1580Mhz<1600Mhz)

® 1520Mhz: Max(MD %)=40%100/1520=2.6316%, NI FEAIIR FE N 1560X2.6316%=40Mhz(I 14
18, M KIZE N 1520+40/2=1540Mhz<1600Mhz)

R TES T T MD 42 8 KR R s,  Fr AT S i m R B R 2. F /MR A 1L i
KGR DL, AR m ) 1600Mhz R, 55K A S 22080 LLBT 1B spec 223K

FIT LA #4552 I\ 30~64Khz, FRATIEFE fref=40Mhz F1EEHU5 % %L fmod=40K: U :

XTI PR A, BN 1520Mhz(mfi=38)
1df=mfi(38)+(mfn(0)/18432)=mfi=38;
stepno=Fref(40*MHZ)/(2*S32G274A_REV2_SSC_MOD(40Khz)*rdiv(1))=500

stepsize=(S32G274A_REV2_SSC_MD(26)*1df(38)*18432)/(1000*stepno(500))~=36(36.421632) //T-
I3 26 WIECR A, fRIEREEIRE.

T stepno/stepsize R AEHUEEEE, P LLMELE N MD=2.6%, Fmod=40K B}, 1] JLx}J-
1520(mfi=38)/] VCO, [H*E N stepsize=36 H NI .

MXTF 1560 [P, AN 1576(mfi=39)

S32GHALEMIK AU 5 B
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1df=mfi(39)+mfn(0)/18432=39
stepno=Fref(40*MHZ)/(2*¥S32G274A_REV2_SSC_MOD(40Khz)*rdiv(1))=500
stepsize=(S32G274A_REV2_SSC_MD(25)*1df(39)*18432)/(1000*stepno(500))~=35(35.9424)

FEXT A B GEE, A CIEF RPN ER, T RT 0.5 MEUE, SLhriuEl S5
BAH, S BEH IR T, FrDART B FF 22+1 SR BN R AE, H 2 B s KRB A REE 7
B IE)

HE:
® PR /& setpno/setpsize KHET H MD Fl Fmod H, Bt AKX 27 47 25 I BB W B 2 i 2|
MD 1 Fmod F{&, Lamii:
Xt 1520Mhz+2.57%fEA0: S32G274A REV2 SSC_MD=36X100X500/(18432*38)=2.57, T
1520 FEATIR P B3R 2 40k 2.6316%, 1% £ E K .
X} 1560Mhz+2.43%E4: S32G274A_REV2 SSC MD=35X100X500/(18432*39)=2.43, ifj
1560 FEATAR P ELR 2 N1 2.564% 3 /& ZK .
FIt ATE stepno Al stepsize 2B AEMIIH I T, Zik MD A Fmod 574 spec 3K, M7EFRF
HEORMTENT, RELE Fmod BUESL.
o NIEHURSAE 5 REIUGEL EE SR EMI RS REC S, WA 22 M, 755 SLhr
MARFE H AT E, A SCHAHIRE -

JESTINETN 1520Mhz+2.57% MRS a0 R

® Uboot /& 3f
=> md 0x40044000 7
40044000: 00000000 00000704 00001026 0024014 ....... &....
40044010: 40000000 00000000 00000000 o @.....

FITLL2 -

<

S32GHALEMIK AU 5 B
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Register Offset
PLLFM Ch
Function

Configures PLL frequency medulation parameters.

Diagram
Bits 3 30 29 28 | 27 26 25 24 23 21 20 19 18 17 16
Rl O |sscc |sere o
STEPSIZE
W BYP |ADC..
Resst ] 1 o 0 | 0 0 0 0 0 ] 0 ] o 0 0
Bits 15 14 13 12 | 1 10 9 8 7 5 4 3 2 1 0
R 0
STEPNO
w
Resst 0 0 ] 0 | 0 ] 0 ] 0 0 0 0 ] 0 0
Field Function
30 Frequency Modulation (Spread Spectrum Clock Generation) Bypass

SSCGBYP Bypasses frequency modulation.
0b - Not bypassed
1b - Bypassed

29 Modulation Type Selection

SPREADCTL | Indicates that the modulation is centered around the nominal frequency.

0b - Centered around nominal frequency

1b - Reserved

SSCGBYP=0 J@#iLHEA bypass
SPREADCTL=0 & AL @40

S32GRLEMIKI 3-S5 FR 4R
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16

25-16 Frequency Modulation Step Size
STEPSIZE Provides the step size for modulation depth and frequency in Frequency Modulation mode (see
Frequency modulation).
15-11 Reserved
10-0 Number Of Steps Of Modulation Period Or Frequency Modulation
STEPNO Provides the number of steps to achieve modulation depth in Frequency Modulation mode (see
Frequency modulation).

SETPNO=0x1{4=500
STEPSIZE=0x24=36:
LA AT ESOIUZ R () PLL ARG %5 A7 a5 fH Q1T -

=> md 0x40044000 7

40044000: 00000000 00000704 00001028 40000000 ........ (oo @
40044010: 40000000 00000000 00000000 @

=>

RSN BN 1560Mhz+2.43% 1R 45 B T -

(NEICOR

#ifdef CONFIG_EMI_FC
#define S32G274A_REV2_FC_DDR_PLL_VCO FREQ (1560 * MHZ) /(1560 * MHZ)
#define S32G274A_REV2_FC_DDR_FREQ (780 * MHZ) /(780 * MHZ)

#ifdef CONFIG_EMI_SSC

#define KHZ (1000UL)

#define S32G274A_REV2_SSC_MD (25) //26%0 for 1520Mhz, 25%0 for 1560Mhz,
#define S32G274A_REV2_SSC_MOD (40 * KHZ)

#endif
#endif

Uboot J& 5l
=> clk dump

DDR PLL MUX
DDR PLL VCO

: 40000000 Hz
: 1560000000 Hz
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DDR PLL PHIO : 780000000 Hz
MC_CGM5_MUX0 : 780000000 Hz
DDR : 780000000 Hz

=>md 0x40044000 7
40044000: 00000000 00000704 00001027 0023014 ........ Lol
40044010: 40000000 00000000 00000000 @........

SE By A5 R AR 3 AT A (40 agilent E4404B 9KHz~6.7GHz ESA-E serials spectrum analyzer)
(AR )

5 BRI
Uboot [1) ddr clock HIUH AL TEFESE «
init_sequence f(common/board f.c)
|->arch_cpu_init(arch/arm/cpu/armv8/s32/cpu.c)
| |-=>enable early clocks(drivers/clk/s32/early clocks.c)
| | |->enable ddr clock
| | | |->s32genl_enable
&2 NIEEI L3 PLL
| | | | |~enable module
| | | | | |->enable pll
| 1[I | |->program pll

BRI a0 T
Configs/s32g274ardb2 defconfig
CONFIG_EMI_FC=y /% il /& %5 1 FF el st
CONFIG_EMI_SSC=y /A%l & B4 F s, ERINTRATERFTH o

Drivers/clk/Kconfig
config EMI FC
bool "enable S32G DDR PLL frequency changing "
help
Enable S32G DDR PLL frequency changing.

config EMI_SSC
bool "enable S32G DDR PLL frequency spread spectrum clocking "
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help
Enable S32G DDR PLL frequency spread spectrum clocking.

config EMI DEBUG
bool "enable S32G DDR PLL EMI DEBUG "
help
Enable S32G DDR PLL EMI DEBUG.

uboot/include/dt-bindings/clock/s32gen1-clock-freq.h

#ifdef CONFIG_EMI_FC

#define S32G274A_REV2 FC DDR PLL VCO_FREQ (1520 * MHZ) //(1560 * MHZ)

#define S32G274A _REV2 FC DDR_FREQ (760 * MHZ) //(780 * MHZ)

#ifdef CONFIG_EMI SSC

#define KHZ (1000UL)

#define S32G274A REV2 _SSC MD (26) //26%0 for 1520Mhz, 25%0 for 1560Mhz,

#define S32G274A_REV2 SSC MOD (40 * KHZ)//modulation frequency range is 30K to 64K from datasheet
#endif

#endif

Uboot/drivers/clk/s32/early clocks.c
static int enable ddr_clock(void)

ddr pll freq=S32GEN1 DDR PLL VCO_FREQ;
ddr_freq = S32GEN1_DDR_FREQ;

}
#if defined(CONFIG_EMI FC)
ddr _pll freq=S32G274A REV2 FC DDR PLL VCO_FREQ; /BB sU{E A FE SR il
ddr_freq=S32G274A REV2 FC DDR_FREQ;
telse

Uboot/arch/arm/include/asm/arch-s32/s32-genl/mc_cgm_regs.h
//johnli for emi /1% BEFMZF {75 %

//johnli for emi

#if defined(CONFIG_EMI_SSC)

#define PLLDIG PLLFM SSCGBYP SET(val )(PLLDIG PLLFM SSCGBYP MASK & \
((val)<< PLLDIG PLLFM SSCGBYP OFFSET))

#define PLLDIG_PLLFM_SPREADCTL OFFSET (29)
#define PLLDIG_PLLFM_SPREADCTL_MASK (0x20000000)
#define PLLDIG_PLLFM_SPREADCTL_SET(val) (PLLDIG_PLLFM_SPREADCTL MASK & \

((val)<< PLLDIG_PLLFM_SPREADCTL OFFSET))
#define PLLDIG_PLLFM_STEPSIZE OFFSET (16)
#define PLLDIG PLLFM STEPSIZE MASK  (0x03FF0000)

#define PLLDIG_PLLFM_STEPSIZE SET(val) (PLLDIG PLLFM_STEPSIZE MASK & \
((val)<< PLLDIG_PLLFM_STEPSIZE_OFFSET))

S32GHALEMIK AU 5 B
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#define PLLDIG_PLLFM_STEPNO OFFSET  (0)
#define PLLDIG PLLFM_STEPNO MASK (0x000007FF)
#define PLLDIG_PLLFM_STEPNO SET(val) (PLLDIG PLLFM_STEPNO MASK & \
((val)<< PLLDIG_PLLFM_STEPNO_OFFSET))
#endif
/lend

Uboot\drivers\clk\s32\enable clk.c

static int program_pll(struct s32genl_pll *pll, void *pll_addr,
struct s32genl_clk priv *priv, u32 clk_src)

{

u32 rdiv = 1, mfi, mfn;
//johnli for emi

#if defined(CONFIG_EMI_SSC)
u32 stepno, stepsize,;
float 1df;

#endif
//lend

writel(PLLDIG_PLLFD MFN_SET(mfn) |

PLLDIG_PLLFD_SMDEN, PLLDIG_PLLFD(pll_addr)); / PLLDIG PLLFD_SMDEN already set to 1
//johnli for emi
#if defined(CONFIG_EMI SSC)

if(0x40044000 == pll_addr)/{X x{DDR PLLEE 4
{

1df=(float)mfi+((float)mfn/18432); //for 1520Mhz clock, mfi=38(38X40=1520), mfn=0, so 1df=38
stepno=(40*MHZ)/(2*S32G274A_REV2_SSC_MOD*rdiv); / 40M/(2X40K*1)=500
stepsize=(uint)((S32G274A_REV2_SSC_MD*1df*18432)/(1000*stepno)); / mdX38X18432/(100X500)= ?
//md/1000

writel(PLLDIG PLLFM SSCGBYP SET(0)PLLDIG PLLFM SPREADCTL SET
(0))PLLDIG PLLFM STEPSIZE SET (stepsize)]PLLDIG PLLFM STEPNO SET(stepno),
PLLDIG PLLFM(pll addr));
§

#endif

/lend

ret = adjust_odiv_settings(pll, pll_addr, priv, odivs_mask, old vco);
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