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MPC5744P
]
€200 424 - 200 Mhz
iﬁf&f’fu o pas | iwsces os ===l
LSP APU ﬂ
D -Mem ctrl D -Cache ctrl
| T ey —
| = T —
ReH
trt zssﬁl'i
HIEELEE 2 £ 9| 2I5]|5 2
g g 52’ g 37| |2 'é 5 s 384 KB Flash erron
c : ] e 96 KB
2.5MB
NVM (% )
e e
BAM
SR, - 50 MHz

1. MPC5744P &3iEE

2 ik

WK AR AR PSR, BILN T HRETESEN. BR2ENHMITAR. MR LIF#7E N AR Flash
g, BE NSNS (BLAEIKEE) T3, sFE @ ST @R T 3. XS P MR LT R f A R L

3 Bz

IR RFHE - NEAmBESHEFA O RIFGE, PATIRAOWECE, DIESMERH C RBIETIHE. R
— BB IR R PATES A . X A HE DLRE E B FAAT e Le w1 1R 10 25 1%

SHNEE

BN T TR

2HE 1 E B 25

mIZINE PLL

#iE L SRAM

EEEV\]*?T?% SRIF T

FREFE S BIE R EERF

Nk wbh =
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8. #aiL C iE 5 AT A5

3.1 BfuEcE

BaRE

s EAE, A ZMAATFEIITIMN . EATEL SNSRI 25 RS IE S R TSI

o I FAB (GRHI&ES| SR SIHEAEBRTEXTEIS, WA PiEgH S 4 A &ES| S mBEEFEX. &
LS| SR TUARE ABS (FiESI SEHEES) SIM%EE, FhasISHREHEBAM)ES, S0E 1
o WIRRKIKE FAB, A4 RGNS HE B EHL(SSCM)F## 2 Flash, FH2=iLiR B4 B 55| 5% 4 1) Flash 77-4# 2%

o WRBCALAT Flash i S5 X S EEUEISESR, WAFERENGBSENX, #HSEATWRE SFFIEARD)
FEMA SAFE, 7 HALH ST RS

F1. BHEE
FAB ABS #H-RAM 5| S45& 5% ID SIS
1 00 0 E175|§ SCI
1 01 0 - 88175/% CAN
0 0 B BEHA
0 0 RIKE BASER

181d JTAG 5k Nexus ¥ HIZERERE RIS, WTLAG I hn eS| SRR . K 2% w7 LUE I R 1082 DR T 32 RAM
8 Flash, FiEEPUTHIRIGAE . XMET, ATLVEAECERA, 8l il 25 ok 8 SR 0 JR 2 3 & A ia AR
AR ZEICE ST IE N AR Flash 51 S 8B, B RN AARE S EE T2 E0AESRE. EEM LR, ST
RNE R AL E I, B TR AL, SSCM FFAA1E N &R Flash 7t 85 o, DASR 2 H R FiUE ik 2 —# RE MR L

fic & 2 F(RCHW).
i 2. B Flash H AJEERY RCHW {1
E

S|SB RINF ok AN
g1 0x00F9_8000 16 K
g21 0x00F9_C000 16 K
£33N OXO0FA_0000 64 K
F4 0x00FB_0000 64 K
E54 0x0100_0000 256 K
£6M 0x0104_0000 256 K
g7 0x0108_0000 256 K
g8 0x010C_0000 256 K

RCHW E#HINMES, WREEMEMNHR/NMCURE. MERKIFEHR RCHW, N MCU i A#S5#: . RCHW

LT R 3
3 ENERE¥XF
0 1 2 3 4 5 6 7 8 | 9 [ 10| 1| 2] 13]14a] 15
0 0 0 0 0 | VLE 5| SiRBIRF
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*3 ENEE¥F (HE)
0|1|2|3|4|5|678910 11 12| 13| 14| 15

{RE8 1 0 1 0 1 1 0 1 0

RCHW ST TEI S BERRT 32 MM EEEFEN 16 MREEM. WE 32 MSESSmEMt. A RCHW
ZJG, SSCM & miZ5| S m&E. WAFVIGBILEAE, BEREERHE4 U AaxX 2L 32 fuf B /R E = R0 T

MEMORY
flash rcw : org = FLASH BASE ADDR, len = 0x8
}
SECTIONS
{ .rcw : {} > flash rcw

}
FERNIE RS ST A, X P AL B 8IS % RCHW G A5 A1 ARG N 1 i AL i 4k 755 A2 il

.section .rcw
.LONG 0x015A0000 # RCHW
.LONG _start # Code entry point

WIRE, BEAIT SSCM, NIA{# A RCHW.

3.2 MBitALTFFSE

MPC5744P H) N A% 7 B A5 25 77 2% Z BN HEAT R0 40, 75 T A AZ R 685 A [ B BEALECE . AN SRZ2 XA L,
YREAE B RS P (FLAERR) M S EEUb IR,

Hommm #
# Initialize Core Registers #
Bommmm e #
# GPR's 0-31

e 1i r0, 0

e 1i rl, 0

e 1i r2, 0

e 1i r3, 0

e 1i r4d, 0

e 1i r5, 0

e 1i rée, 0

e 1i r7, 0O

e 1i r8, 0

e 1i r9, 0

e 1i rlo, O

e 1i rll, O

e 1i rl2, 0

e 1i rl3, O

e 1i rl4, O

e 1i rl5, O

e 1i rle, O

e 1i rl7, O

e 1i rls, O

e 1i rlo, O

e 1i r20, O

e 1i r21, O

e 1i r22, 0

e 1i r23, 0

e 1i r24, 0

MPC5744P 4 2 zh # 1L 4k, Rev 0, 04/2014
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e 1i
e 1i
e 1i
e 1i
e 1i
e 1i
e 1i

BaRE

r25,
r26,
r27,
r28,
r29,
r30,
r3l,

[eNeNeoNeoNeoNoNe)

# Init any other CPU register which might be stacked (before being used).

mtspr
mtcrf
mtspr
mtspr
mtspr
mtspr
mtspr
mtspr
mtspr
mtspr
mtspr
mtspr
mtspr
mtspr
mtspr
mtspr
mtspr
mtspr

1, rl # XER
OxXFF, rl

CTR, rl

SPRGO, rl

SPRG1, rl

SPRG2, rl

SPRG3, rl

SRRO, rl

SRR1, rl

CSRRO, rl

CSRR1, rl

MCSRRO, rl

MCSRR1, rl

DEAR, rl

IVPR, rl

USPRGO, rl

62, rl # ESR
8,r31 # LR

3.3 BN

ABIFEERRAEETTRER FFESWT), FRASTIMARIKEE. WRERT SWT, IAEMBHE RS aEs
BRLEFEEAMS, BARBORT TR

Hrrkkxkkkkkkkkkkkkkkkx*k%%** Disable Software Watchdog (SWT) **kkkkkkkkkkx****

e_lis
e or2i

e 1i
e stw

e 1i
e stw

e lis

e or2i
e stw

r4, O0xFCO05
r4, 0x0000
r3, 0xC520

r3, 0x10(r4)

r3, 0xD928
r3, 0x10(r4)

r3, OxFFO00

r3, 0x010A
r3, 0(r4)

3.4 mIFiZE PLL

X PLL ¥t %42 0 (PLLDIG) #8383 W PLL % %: (1 PLLO 1l PLL1 Ak DL R B 8 LA A ) #R AR A P o s
#lo PIAAEIL PLL A3k R B%, 354 PLLO A9 PHIL % 5% A\ PLL1 BB 4Pi N . W PLL Z8M 80 — D E IS R e N
PLLO PHI i B3R AN %, BT H R L H], ML FAZR SR, NZMFEE B PLL1 B31. SHLTHE 2.

MPC5744P 42 zh # 1L 4k, Rev 0, 04/2014
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m o iB
«] MC_CGM
1 Aux4
EXTAL WG CoM — | > PLL1)PH1—IPLL1 PHI
XTAL [f] Aﬂ%f - PLLO prig=dss —— Bz
RSB gi;m—'
Ff17 »PLLO PHI
IRCOSC|
PREGTRFOTRFDZ D o
BEIRES
iy MFD| 7
PLLDIG

2. WPLL #FEOLHMIER

PLLO &% PLL, i dE#RiEHIN &b, @ % T MPC5744P #3, WAT/EN PLL1 B9S2, PLL1 28R A%
PLL (FMPLL), &% FH TRz R SR

e PLLO_PHI-PLLO F#iH, B FIRFIELR

e PLLO_PHII - PLLO &%, wIH4E PLL1 B8R

o PLL1_PHI-PLL1 ¥, FA/EERGHFHIR.

PLLDIG 7] 2% 4P 4R 7% 22 (XOSC).. 16 MHz N #8#% 7% 22 (IRCOSC) B E £ 18 it EXTAL 5| IRt S 2R . 4 42 AL
BEH(MC_CGM) = %Il PLLDIG % A\ fitday By 288 2 % & F . PLLDIG Ry%y 44513 i PLLODV.PLLIDV #1 PLL1FD %F
T, FARE A

-~ o PLLODV[MFD]
S pll0_phi / pll0_ref * PLLODVIPREDIVKP LLODV[RFDPHI]

_ N PLLODV[MFD]
fpll()iphil = fplloiref PLLODV[PREDIV}PLLODV[RFDPHII]

PLL1FD[FRCDIV
PLLIDV[MFD]-I—+

2xPLL1IDV[RFDPHI]

Sont phi = pit et

BR& PLL I AR B S8, BSR4 MES

R 4. PLLO EXS#

e B/ME BX{E By
PLLO FaI X\ A4 8 40 MHz
PLLO VCO %= 600 1250 MHz
PLLO_PHI #fis= 4.76 -625 MHz
PLLO PHI1 $i= 20 156 MHz
PLLO 87 (8] - 100 us

# 5. PLL1 X3

S8 &/ME BXE By
PLL1 S\ B4 38 78 MHz
PLL1 VCO #i= 600 1250 MHz
PLL1_PHI = 4.76 -625 MHz
PLL1 8{E (A - 100 ys
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. ___________________________________________________________________________4
BEHRB
WFRIRGRAVERE, EH ffHsE T

* PLLO_PHI = 160 MHz
e PLLO_PHII =40 MHz
e PLL1_PHI =200 MHz

IEHREXEHME, B3 0E 6 #XTF PLLODV. PLLIDV #1 PLLIFD 2 7% 28/~ [F4s: & B B 7 fFME o
% 6. PLLZETRH

2Z LN PREDIV MFD RFDPHI FRCDIV
40 MHz XOSC PLLO_PHI ] 8 2 na
40 MHz XOSC PLLO_PHI 8 na

40 MHz XOSC PLL1_PHI na 20 2 0

4% DRUN #XECE, BHEAH PLLO #1 PLL1 22 M8y, T304 941k PLLDIG BB B .

1. BE2® PLLO
a. PLLO Z2H B, fmf2iXE PLLO B 4P iR
b. M PLLODV 3 7728 H Jw 2 1% B iE H{H
c. FFJ8 XOSC #1 PLLO
d. 5 R

2. fid® PLL1
a. PLL1 ZHEF, 4mf2iXE PLL1 BH4P R
b. M PLLIDV # ## &8 H w2 1% B iE H1{E
c. JFJi2 PLL1
d. 5 R

FR% E PLLDIG, 4 R b TRk aY Bt &t .

#******************************** Program PLIL ***x%kkxkdkhkhkdhhhkhdhkhdhhkhdhhdhrdx

# Program PLLO clock source
e lis r5, OxFFFB # MC_CGM.AC3 SC address
e or2i r5, 0x0860

e lis r4, 0x0100 # SELCTL=1, XOSC source of PLLO
e or2i r4, 0x0000

e stw r4, 0x0(r5) # Store MC_CGM.AC3_SC

# Program PLL1 clock course

e lis r4, 0x0100 # SELCTL=1, XOSC source for PLL1
e or2i r4, 0x0000

e stw r4, 0x20(xr5) # Store MC_CGM.AC4 SC

# Program PLLO settings

e lis r3, OxFFFB # PLLDIG base address

e or2i r3, 0x0100

e_lis r4, 0x4002 # RFDPHI1=8, PFDPHI=2
e or2i r4, 0x1008 # PREDIV=1, MFD=8

e stw r4, 0x8(r3) # Store PLLDIG.PLLODV
# Enable XOSC and PLLO

e lis r5, OxFFFB # MC_ME base address
e or2i r5, 0x8000

e lis r4, 0x0013 # Enable XOSC and PLLO in DRUN mode and

MPC5744P #4530 M{L 4k, Rev 0, 04/2014
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e_or2i r4, 0x0072 # select PLLO as SYS_CLK
e stw r4, 0x2C(r5) # Store MC_ME.DRUN MC.R
e_lis r6, 0x3000 # Load Mode & Key

e or2i r6, Ox5AF0

e lis r7, 0x3000 # Load Mode & Key inverted
e or2i r7, OxA50F

e stw r6, 4(r5) # Store MC_ME.MCTL.R

e stw r7, 4(r5) # Store MC_ME.MCTL.R

e lis r24, 0x0800 # Load mask for MC ME.GS.MTRANS

e lis r25, 0x3000 # Load mask for MC ME.GS.S CURRENT MODE
mode_transO0:

e lwz r4, 0(r5) # Load MC_ME.GS register

se and. r24, r4 # M _TRANS=0, transition complete

e bne mode_transO

se and. r25, r4 # Check that are in DRUN mode

e _beq mode_trans0

# Program PLL1 settings

e lis r4, 0x0002 # RFDPHI=2

e or2i r4, 0x0014 # MFD=20

e stw r4, 0x28(r3) # Store PLLDIG.PLL1DV

# Enable PLL1 and select as SYS CLK

e lis r4, 0x0013 # Enable PLL1 in DRUN mode and

e or2i r4, OxO00F4 # select PLL1 as SYS CLK

e_stw r4, 0x2C(r5) # Store MC_ME.DRUN_MC.R

e lis r6, 0x3000 # Load Mode & Key

e or2i 1r6, Ox5AF0

e lis r7, 0x3000 # Load Mode & Key inverted

e or2i r7, OxA50F

e_stw r6, 4(r5) # Store MC_ME.MCTL.R

e stw r7, 4(r5) # Store MC_ME.MCTL.R

e lis r24, 0x0800 # Load mask for MC_ME.GS.MTRANS

e_lis r25, 0x3000 # Load mask for MC ME.GS.S_CURRENT_MODE
mode_transl:

e lwz r4, 0(r5) # Load MC ME.GS register

se and. r24, r4 # M_TRANS=0. transition complete

e_bne mode_transl

se_and. r25, r4 # Check that are in DRUN mode

e beq mode_ transl

3.5 TFfizsiRiFRIT(MPU)

W% MPU B T 5l 414

o 24 PREN DR TR R 6 MMERR TR 25 K3 12 ME R ROT B /24 25 XA 6 MRUSMEER
PR, AR A 4 X R A A A X

o X 0-548%. 6-17 Buig. 18-23 L=,

o A% XA E U5 R RR AN A 4 253 ) 1

« YRR ID #RiR, FRAALRE i TID 1H

o FETE B LA rp AT R e A ik a7

o BFXFERE #1517 55 B T SR AG B AT FR

o BA KRG NIZH LI R

MPC5744P 4 2 zh # 1L 4k, Rev 0, 04/2014
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BB
o TR AL Flash JoRUHFATEE N TCRUPR 47 428 1)
o BEME A LEEEH A A X s oA 15 A O I S AT
* j#1E mpure 1 mpuwe 5% AT A B

FINZEHNZ MPU, H P Al POEFEREZEHRES. i, —B#gNZ MPU, WETEM RS EXEE, K
JE#E MPUOCSRO 27 77 28 /R 855 iZ 5 [l 2K BB MPU 1347, B £ 181515 5% MPC5744P 2% Ff .

BRI AT BB VAL A i 25 R B T(MPU), ES LR T .

®£7. MMU B E

X il 3k KD B

0 Flash - % 0x0040_0000 28 MB APNERAFEER. S HiT. I8RERF

1 SRAM - 8% 0x4000_0000 | 384 KB AFRFMBRAFEER. B, T, IERERF

6 SRAM - #iiE 0x4000_0000 | 384 KB APNBRAFEER. S 1T, I8RERF

7 Flash - 2 0x0040_0000 28 MB AFRMBRAFEER. B, T, IERERF

8 P_BRIDC;J:EHO-?}SI 0xF800_0000 | 128 MB | AFMBRAFEZE. EA. 7. TASRETF, TR

=)

fEHE MPU J&, XIS E ol s S SCRF AR B TR 2R 2 . pUACRS B A1 T — A el 350 B A% MPU B9 7R 431
ProEkkkkkkk kK kK kkkkkkkxkxkxxkk* Configure Core MPU **F ks ks kkkkskkkkkhkdhshdkhx*

# Region 0 (Instruction): Internal Flash @ 0x0040 0000-0x01FF FFFF
e lis r3, O0xA1l00 # VALID=1, INST=1, SHD=0,
ESEL=0
e or2i r3, O0xOF00 # UW=1, SW=1, UX/UR=1, SX/SR=1, Cacheable
mtspr mas0, r3
e lis r3, 0x0000
e or2i r3, 0x0000
mtspr masl, r3 # TID=0, global
e lis r3, Ox01FF
e or2i r3, OxXFFFF

mtspr mas2, r3 # Upper Bound = 0x01FF_FFFF
e lis r3, 0x0040
e or2i r3, 0x0000 # Lower Bound = 0x0040 0000
mtspr mas3, r3
msync # Synchronize since running from flash
mpuwe
se_isync # Synchronize since running from flash
# Region 1 (Instruction): SRAM @ 0x4000_0000-0x4005_FFFF
e lis r3, 0xAl01 # VALID=1, INST=1, SHD=0,
ESEL=1
e or2i r3, 0xO0F00 # UW=1, SW=1, UX/UR=1, SX/SR=1, Cacheable

mtspr mas0, r3

e lis r3, 0x0000

e or2i r3, 0x0000

mtspr masl, r3 # TID=0, global
e lis r3, 0x4005

e or2i r3, OxFFFF

mtspr mas2, r3 # Upper Bound = 0x4005 FFFF
e lis r3, 0x4000

e or2i r3, 0x0000 # Lower Bound = 0x4000_0000
mtspr mas3, r3

mpuwe

mpusync

# Region 6 (Data): SRAM @ 0x4000 0000-0x4005 FFFF

e lis r3, O0xA000 # VALID=1, INST=0, SHD=0, ESEL=0

e or2i r3, O0xO0F00 # UW=1, SW=1, UX/UR=1, SX/SR=1, Cacheable
mtspr mas0, r3

e lis r3, 0x0000

MPC5744P 42 zh # 1L 4k, Rev 0, 04/2014
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e or2i r3, 0x0000
mtspr masl, r3 # TID=0, global

e lis r3, 0x4005

e or2i r3, OxFFFF

mtspr mas2, r3 # Upper Bound = 0x4005_ FFFF
e lis r3, 0x4000

e or2i r3, 0x0000

mtspr mas3, r3 # Lower Bound = 0x4000_0000
mpuwe

mpusync

# Region 7 (Data): Internal Flash @ 0x0040 0000-0x01FF_ FFFF
e lis r3, O0xA001 # VALID=1, INST=0, SHD=0,
ESEL=1
e or2i r3, 0xO0F00 # UW=1, SW=1, UX/UR=1, SX/SR=1, Cacheable
mtspr mas0, r3
e lis r3, 0x0000
e or2i r3, 0x0000
mtspr masl, r3 # TID=0, global
e lis r3, OxO01lFF
e or2i r3, OxFFFF

mtspr mas2, r3 # Upper Bound = 0x01FF FFFF
e lis r3, 0x0040

e or2i r3, 0x0000 # Lower Bound = 0x0040_0000
mtspr mas3, r3

mpuwe

mpusync

# Region 8 (Data): PBRIDGE1/0 @ 0xF800 0000- OXFFFF_FFFF
e_lis r3, 0xA002 # VALID= 1, INST= O SHD=0,
ESEL=2
e or2i r3, 0xOF09 # UW=1, SW=1, UX/UR=1, SX/SR=1, non-Cacheable, guarded
mtspr mas0, r3
e 1is  r3, 0x0000
e or2i r3, 0x0000
mtspr masl, r3 # TID=0, global
e lis r3, OxFFFF
e or2i r3, OxFFFF

mtspr mas2, r3 # Upper Bound = OxFFFF_FFFF
e lis r3, O0xF800

e or2i r3, 0x0000 # Lower Bound = 0xF800_0000
mtspr mas3, r3

mpuwe

mpusync

e 1is  r3, 0x0000
e or2i r3, 0x0001
mtspr 1014, r3 # Enable MPU

FE, EZafF, X TXE0ME, mpuwe B & msync, J5H 2 se_isync. HTHATHIIER BB SUEHI X,
BRI 77 P L [R] 25 20 3R

3.6 FRESEETRF

NEZIESTBFE R REZERFEDT L1 SEZEFERFRSHF RS 05 1 (LICSRO #1 LICSR1) g, 4= EZFEL
WE LICSR1 H#) ICINV F1 ICE i1 28k LR sl i G . ¥ ¥ = sl 2 78 13 % & L1CSRO #H #J DCINV il DCE f# fig .
BIRER T AIRAE R E— R, TSPk, B TR EIREFFAEB REEES, BUASEE PR ik,
P DA T B AR AE, SRIEUKEE.

Hrrkkkkkkkxkkkkkkkxkxx*x** Tnvalidate and enable caches **xxxkkkkkkkkkkkkkkk*
# Instruction cache (I-CACHE)

e 1i r5, 0x3 # Start instruction cache invalidation and enable
mtspr 1011, x5 # Set L1CSR1.ICINV & ICE bits

MPC5744P 4 2 zh # 1L 4k, Rev 0, 04/2014
10 Review Draft Freescale Semiconductor, Inc.
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# Data cache (D-CACHE)
e 1i r5, 0x3
mtspr 1010, x5

BaRE

# Start data cache invalidation and enable
# Set L1CSRO.DCINV & DCE bits

TR - E RN EEEFERERF, WAEFEAMLMEM . AR E IR o BURER 2, W2R R
56 E I IIRAE, RGP RE R R AT SUACRS AT e R T AR B AR, R B IE AR AL AN T PR IX L R T R AT AR
S H TR TC ¥ 58 ARUTC AR 2 th T R G P AR R T S, AR 2 B A SR EEH P

Hrkkkkkkkkkkkkkkkkkxxx*x*x Invalidate and enable caches * k% &k kkkkkkkkk k& kk

# Instruction cache (I-CACHE)

___icache cfg:

e 1i r5, 0x2

mtspr 1011, 5

e 1i r7, 0x4

e 1i r8, 0x2

e lis rll, OXFFFFFFFB@h
e or2i rll, OxXFFFFFFFB@l

__icache inv:
mEspr r9, 1011

and. rl0, r7, 9

e beq ___icache no_abort
and. rl0, rll, r9
mtspr 1011, rloO

e b __icache cfg

icache no_abort:

and. rl0, r8, r9
e_bne __icache_inv
mfspr r5, 1011

e ori r5, r5, 0x0001
se_isync

msync

mtspr 1011, x5

# Data cache (D-CACHE)

__dcache cfg:
e 1i r5, 0x2
mtspr 1010, 5
e 1i r7, 0x4
e 1i r8, 0x2
e lis rll, OxFFFFFFFB@h
e or2i rll, OxXFFFFFFFB@l

__dcache _inv:
mEspr r9, 1010

and. rl0, r7, 9

e beq __dcache no_abort
and. rl0, rll, r9
mtspr 1010, rloO

e b __dcache_cfg

__dcache no_abort:

and. rl0, r8, r9
e_bne __dcache_inv
mfspr r5, 1010

e ori r5, r5, 0x0001
se_isync

msync

mtspr 1010, x5

HH H* HH #* FF

++ HF FF ++ HH H*

HH H* HH H* FF

++ HF HF ++ HH H*

Start instruction cache invalidation
Set L1ICSR1.ICINV bit

Read L1CSR1
L1CSR1.ICABT=1?, cache invalidation was aborted.
If 0, no abortion, jump to proceed.

Clear the L1CSR1.ICABT bit.
Branch back to retry.

L1CSR1.ICINV=0?, cache invalidation completed.
jump back to wait and re-check ICABT bit.

Read L1CSRO

wait for all previous instructions to complete

wait for data memory accesses coherency
Set L1ICSR1.ICE to enable data cache

Set L1CSRO.DCINV bit. Start data cache invalidation

Read L1CSRO
L1CSRO.DCABT=1?, cache invalidation was aborted.
If 0, no abortion, jump to proceed.

Clear the L1CSRO.DCABT bit.

Branch back to retry invalidation of data cache.
L1CSRO.DCINV=0?, cache invalidation completed.
jump back to wait and re-check DCABT bit.

Read L1CSRO

wait for all previous instructions to complete

wait for data memory accesses coherency
Set L1ICSRO.DCE to enable data cache

MPC5744P 42 zh # 1L 4k, Rev 0, 04/2014
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3.7 SRAM ##&t

NES SRAM BH A5 FS(ECO)IhfE. o T 2 JF B /FixX & ECC (7] BB & & MEHLEURE, K& B9 SRAM {i & &R 4675
FEAL )G i RZ SRR, 1N 8 SRAM $RHATT 64 (LB RARE A B Al B, B ANMBEH A EE, Ftar

DL I P4 AT 780 2 D7 18 S R B 32 Ml A 17 8 o

KB 7 SRAM.

MPC5744P N B 384 KB %% SRAM #1 64

#************************** Initialize SR_AM R R R i R

# Initialize System SRAM

# Store number of 128Byte (32GPRs)

e lis r5, _ SRAM SIZEeh

e or2i r5, _ SRAM SIZEe@l

e srwi r5, r5, 0x7

mtctr r5

# Base Address of the internal SRAM

e lis r5, _ SRAM BASE ADDR@h

e or2i r5, _ SRAM BASE ADDR@l

# Fill SRAM with writes of 32GPRs
sram_loop:

e stmw r0,0(xr5)

e addi r5,r5,128

e bdnz sram_loop

# Initialize Local SRAM

# Store number of 128 Byte (32GPRs)

e lis r5, _ LOCAL SRAM SIZE@h

e or2i r5, _ LOCAL SRAM SIZEel

e srwi r5, r5, 0x7

mtctr r5

# Base Address of the Local SRAM

e lis r5, _ LOCAL SRAM BASE ADDR@h

e or2i r5, _ LOCAL SRAM BASE ADDRel

# Fill Local SRAM with writes of 32GPRs
lsram loop:

e stmw r0,0(r5)

e addi r5,r5,128

e bdnz lsram loop

3.8 CIESEITHFFRIRE

#

#
#

HH H* FF

#

#
#

H* H*F HF

segments in Counter

Initialize r5 to size of SRAM (Bytes)
Divide SRAM size by 128
Move to counter for use with "bdnz"

Write all 32 registers to SRAM
Increment the RAM pointer to next 128bytes
Loop for all of SRAM

segments in Counter

Initialize r5 to size of SRAM (Bytes)
Divide SRAM size by 128
Move to counter for use with "bdnz"

Write all 32 registers to SRAM
Increment the RAM pointer to next 128bytes
Loop for all of SRAM

Power Architecture ¥4 58 24 B 2 F i 6l D(EABDE € R LB T F BEA C RIBHUTHI RIRRE L. LR EY]
GRS IR B AR TR £ . ADNEARE A/ NECE 2 kRS, 7 & EABI 8 C B 5 dmikss B AE s, I RS X

LiRgf.
e lis rl, _ SP INITeh #
e or2i rl, _ SP INITel #
e lis rl3, _SDA BASE @h #
e or2i rl3, _SDA BASE @l #
e lis r2, SDA2 BASE @h #
e_or2i r2, _SDA2_BASE @l #

Initialize r2 to sdata2
(provided by linker).

Initialize stack pointer rl to
value in linker command file.

Initialize rl3 to sdata base
(provided by linker).

base

W ESCTERE AT IR, X L RUE AR % I H RO B A S S E X

DATA SRAM_ADDR =
__SDATA_SRAM_ADDR =

ADDR ( .data) ;
ADDR (.sdata) ;

_ DATA SIZE = SIZEOF(.data);

MPC5744P 4 2 zh # 1L 4k, Rev 0, 04/2014
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. ___________________________________________________________________________4
BEHRB

_ SDATA SIZE = SIZEOF (.sdata);

__DATA_ROM_ADDR ADDR (.ROM.data) ;
~_ SDATA ROM _ADDR = ADDR (.ROM.sdata) ;

TEHR Flash 51 & 0L T, X EBUER A T M Flash R HIFI AL EHE 2 SRAM, {H SRAM W ZE S Al 1L -

BBATH S E S RATRER BT AR, RARBURT HMIES. ESHMmMIES0OH. P61 CIEFREREE T EEL TR
He

3.9 EFI1lmb IR

M Flash 5|58, Flash H 77 B 1R FF 8180 & F C 1E 5 g 3 25 A G B2 28 VA S R BB B RS . b LR AT IR 1L 3385 8K
& W% Flash 62| A11%EE SRAM, RAJ5H@EE AN CiEE ERF.

SO IEE F A AL B BB DA R 8 FE 45 B9 T2 7 % 7 Flash o B SE 4 1% 252576 Flash 518 R 45X Lo B0, DA
B E] o AR 20 Rl B B 75 A5 ARG 18 P G336 2 4 A Y _start FRT SR C 1B B IGAT R AR EFAEIE E ). AR

%,

#rxxxxxkkxxxx [,oad Initialized Data Values from Flash into RAM **xk k%% k%%

# Initialized Data - ".data"
DATACOPY :
e lis r9, _ DATA SIZE@ha # Load upper SRAM load size
e or2i r9, _ DATA SIZEel # Load lower SRAM load
size
e cmpléi r9,0 # Compare to see if equal to
0
e beq SDATACOPY # Exit cfg ROMCPY if size is zero
mtctr r9 # Store no. of bytes to be moved in counter
e lis rl0, _ DATA ROM ADDR@h # Load address of first SRAM load into R10
e or2i rl0, _ DATA ROM ADDR@l # Load lower address of SRAM load into R10
e subi rl0,rl10, 1 # Decrement address to prepare for ROMCPYLOOP
e lis r5, _ DATA SRAM ADDR@h # Load upper SRAM address
e or2i r5,  DATA SRAM ADDR@l # Load lower SRAM address
e subi r5, r5, 1 # Decrement address to prepare for ROMCPYLOOP
DATACPYLOOP:
e lbzu r4, 1(rlo) # Load data byte, incrementing ROM address
e stbu r4, 1(r5) # Store data byte into SRAM, update SRAM address
e _bdnz DATACPYLOOP # Branch if more bytes to load from ROM
# Small Initialized Data - ".sdata"
SDATACOPY :
e lis r9, _ SDATA SIZE@ha # Load upper SRAM load size
e or2i r9, _ SDATA SIZEel # Load lower SRAM load size
e cmplei r9,0 # Compare to see if equal to
0
e beqg ROMCPYEND # Exit cfg ROMCPY if size is zero
mtctr r9 # Store no. of bytes to be moved in counter
e _lis r10, _ SDATA ROM_ADDR@h # Load address of first SRAM load into R10
e or2i rl0, _ SDATA ROM ADDR@l # Load lower address of SRAM load into R10
e subi rl0,rl0, 1 # Decrement address to prepare for ROMCPYLOOP
e lis r5, _ SDATA SRAM ADDR@h # Load upper SRAM address into R5 (from linker file)
e or2i r5, _ SDATA SRAM ADDR@l # Load lower SRAM address into R5 (from linker file)
e subi r5, r5, 1 # Decrement address to prepare for ROMCPYLOOP
SDATACPYLOOP:
e lbzu r4, 1(rlo0) # Load data byte,incrementing ROM address
e stbu r4, 1(xr5) # Store data byte into SRAM, update SRAM address

MPC5744P #4530 M{L 4k, Rev 0, 04/2014
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e _bdnz SDATACPYLOOP # Branch if more bytes to load from ROM
ROMCPYEND:
3.10 Hith

TESEPRERAEHT, MPC5744P SOC b — L H B 75 i 75 Z AR .

o AL
© INRAR

BB IER . HLThEEA B AN LA ) AR B T A A ZiCIT e, HA SR —
A EMIEE. ELEREIESE MPC5744P 2% F-it.

MPC5744P B4 10 FhA R R,

* RESET
e DRUN

* SAFE

e TEST

* RUNO..3
* HALTO
» STOPO

RG4S RESET. DRUN. SAFE 1 TEST. XX BN RGHRCE MBEERMEATE. A AR RUNO...
3. HALTO 1 STOPO 455, mIECHE Al e AR FEN TREJRE A A A R Z R, BOABIW T, BNjE8
¥ 7€ DRUN B3 FiEfT, HEMENE. BLEPIT R FFREBAE, MEF G A IMEIIT .

/* Peripheral ON in every run mode */
MC_ME.RUN PC[0].R = Ox0O00000FE;

HE A @IS SN RATR(AIPS) o IMNEARREZE SUIF R B2 D 3 o — BBV R v LR ZBMASME RO . BALE, L
flige, WES DRI S A INRTEER SR . DT WA a5 BRAE R R AT A SN EA4L. A%, DMA.
FlexRay. SIPI Fil LA M,

/* Enable all PBridge Masters for Reads, Writes, and Master Privilege Mode. */
AIPS 0.MPRA.R 0x70777700;
AIPS 1.MPRA.R 0x70777700;

4 MCU fiit
ARG LA 5 884 B0 e Ak 7T REAE -
e Flash 5 Hl] 2%
o % EFREH S
o TXIFE

MPC5744P 42 zh # 1L 4k, Rev 0, 04/2014
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4
MCU {4

4.1 Flash fitft

Fr L Flash BER#EHI 5 R M B RESBE AR EL 2L E . SRS NRAME, FHERE 3% K &5 5
fE. SERPIRASTNSE 35 BB E @ 5 T ARYE LA I MPC5744P BUE F M 0945 S AT 040 o FROEURN 32 2% b — At
AIARYE Flash SMpAT RIS B4 . FTDUEBCR BIAES, & Flash BE51#)F & Flash B & 5 77 2%
1(PFLASH_PFCR1)3% $#31& 24 918

TIURBIERR 200 MHz TARSRBCE, ws2B8 T AIE4L:
o FERETT IR M 25
o ARIERIEF AR, REEBEEFIRSIIME®G)
o ARIERIEF MR, FEEREVIFIER Z A, AL 2 PR A ATk £

B Fi% /~ 81T Flash 776 85307, FEMMEIE S, LLEHIT PFLASH_PFCR1 #F /78 B #1 £ SRAM MI#4E, REHE
B M SRAM H U7

Hrrkxkkkkkkkxkkkkkkkxkx*x* Configure Flash Wait States **rkkkkkkkkkkkkkkkhkkkkkk

# Code is copied to RAM first, then executed, to avoid executing code from flash
# while wait states are changing.

# Base Address of the internal SRAM

e lis r5, __ SRAM BASE ADDR@h
e or2i r5, _ SRAM BASE ADDR@l
e b copy to ram

# Settings for SYS_CLK of 200 MHz
reduce_flash ws:

e lis r3, 0x0000 # APC=2 pipelined access 2 cycles before prev. data valid

e or2i r3, 0x4601 # RWSC=6 additional wait states, PO BFEN=1 line buffer enabled
e lis r4, O0xFCO03

e or2i r4, 0x0000

e stw r3, 0x0(r4)

se isync

msync

se_blr

copy_to ram:

e lis r3, reduce flash wseh
e or2i r3, reduce_flash wsel
e lis r4, copy to ram@h
e or2i r4, copy to ramel
subf r4d, r3, r4
se _mtctr r4
se mtlr r5
copy:
e 1bz r6, 0(r3)
e stb r6, 0(r5)
e addi r3, r3, 1
e addi r5, r5, 1
e _bdnz copy
se_isync
msync
se blrl

4.2 DX BiIrE P

MPC5744P Power Architecture [N4% B4 R G889 7 ST AU AL R, EILAF 6 o0 STEE SR, {0 3 2 495 21 000 AR IR) a2
BRI SCHITT B T7 HE R G B AR RE . AN AI AR AL 7 S B ARGR i 2, W75 BT % i 23 HA1T Flash ToRUHRAE, FF4H
BB SCTM o 1) 3 3 B ST R 2537 17 25 (BUCSR) HAAT B 5 #5AfE R AT S B

#***************************** enable BTB ***%kkkkkhkhkhkhhkhhkhhkhhkhhhhkhhkhhkhhkhkhkk
e 1i r3, 0x0201

MPC5744P #4530 M{L 4k, Rev 0, 04/2014
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mtspr 1013, r3
se_isync

E
U0 2R R AR e 7 BUAT) AR AL 28 B 2 SR 8 SO A 25 TR R 5 S, T BB 5 SR -
IR 32 B AR vk 2%, BRA B AT RE S A 2 B 7E 18 IO B AL A7 A B AXRS 20 ST

4.3 RXFx

RECTEOT, ZXBEAMRE LR REIME. 76T MA KR HAT ML RAE S SUT R B R £ a& ST,
AILL B E RS R AR Bk, DUSEIR G R Re st . fFlan, RASMER S SEFER, M CPU i #/1# 1%,
DMA &5 a5 22 TR B 0% B . XA PART IL7E CPU #833E A Ih 5 BR S 27 7 25 If DMA A& fifs k. 2%
M, XA, ATEEFFASE R TR A R

5 45ig

AR ZICIRE T — S ia0 b 2244 18 1 B AL BRINME AL E8 0 1% B B BRI . A A R UL R — A
M., REEZEMRBaONE: MiEthfmsdEHl 2%, il DMA IS #EZRF. F L5 RS E KM MPC5744P
%% Fif.

W

Bt A KT

A1 init.s X

#******************************************************************************

LICENSE:
Copyright (c) 2014 Freescale Semiconductor

Permission is hereby granted, free of charge, to any person
obtaining a copy of this software and associated documentation
files (the "Software"), to deal in the Software without
restriction, including without limitation the rights to use,
copy, modify, merge, publish, distribute, sublicense, and/or
sell copies of the Software, and to permit persons to whom the
Software is furnished to do so, subject to the following
conditions:

The above copyright notice and this permission notice
shall be included in all copies or substantial portions
of the Software.

THIS SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES
OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

Composed By: Fraser, Jamaal
Dated : March 31, 2014
Compiler : Green Hills Multi

HHHFHHFEHHFEHFEHEHHFFEHFHEFEHEFEHEFEHFFEHFHEHFEHFEHH
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modified order for optimization in regards
to MPC5744P SW StartUp App. Note.

init.s X4
#
# FILE NAME: crt0 core flash.s
#
# DESCRIPTION: This is the crt0 file for the core of the MPC5744P MCU
#
# REV AUTHOR DATE DESCRIPTION OF CHANGE
B oo e e -
# 0.1 D.McMenamin 27/Jun/11 Initial Version
# 0.2 B.Johnson 19/Jun/12 Modified for Panther
# Removed SWT2, SWT1l initialization
# 0.3 B.Johnson 02/Dec/12 Changed SWT _CR to enable MAPO
# 0.4 J.Fraser 31/Mar/14 Added MMU and PLL init code and
#
#
#
#

LR RS R SRR R R R R R R R SR R R R R R R SRR E SRS EEE SRR EEE SRS EEEEESEEESE S

.globl _start core

HrEkkkkkxkkkkkkkkkkkkkxkkk*x  yow reset config section *Fxkkkkkkkkkkkkkkkkkkkkkx
.section .rcw
.LONG 0x015A0000 # RCHW

.LONG _start core # Code starts at _start core
#******************************************************************************

.section .init , axv
.vle

.align 4
_start_core:

Prrkkkkkkkkkkkkkxkkkkkkxkkxkx* Init Core Registers **x*kxkdkxskkkdkhkdkrshrs

# The e200z4 core needs its registers initialized before they are used

# otherwise in Lock Step mode the two cores will contain different random data.
# If this is stored to memory (e.g. stacked) it will cause a Lock Step error.

# GPR's 0-31

e 1i ro, 0
e 1i rl, 0
e 1i r2, 0
e 1i r3, 0
e 1i r4, 0
e 1i r5, 0
e 1i ré6, 0
e_ 11 r7, 0
e 1i r8, 0
e 1i r9, 0
e 1i rl0, O
e_ 11 rll, O
e 1i rl2, O
e 1i rl3, O
e 1i rl4, O
e_ 11 rl5, O
e 1i rl6, O
e 1i rl7, O
e 1i rlg, O
e_ 11 rl9, O
e 1i r20, O
e 1i r21, O
e 1i r22, 0
e_ 11 r23, 0
e 1i r24, 0
e 1i r25, 0
e 1i r26, 0
e_ 11 r27, O
e 1i r28, 0
e 1i r29, 0
e 1i r30, O
e_ 11 r3l, O

MPC5744P 42 zh # 1L 4k, Rev 0, 04/2014
Freescale Semiconductor, Inc. Review Draft 17




vy
A
|n|l.sj{1¢

# Init any other CPU register which might be stacked (before being used).

mtspr 1, ril # XER
mtcrf OXFF, rl

mtspr CTR, rl

mtspr SPRGO, rl

mtspr SPRG1, rl

mtspr SPRG2, rl

mtspr SPRG3, rl

mtspr SRRO, rl

mtspr SRR1, rl

mtspr CSRRO, rl1

mtspr CSRR1, rl

mtspr MCSRRO, rl

mtspr MCSRR1, rl

mtspr DEAR, rl

mtspr IVPR, rl

mtspr USPRGO, rl

mtspr 62, rl # ESR
mtspr 8,r31 # LR

Hrrkkkkkkkkkkkkkxkkk*k**x* Digable Software Watchdog (SWT) ****kkk*kkkkkxskrs
e lis r4, OxFCO5
e or2i r4, 0x0000

e 1i r3, 0xC520
e stw r3, 0x10(r4)

e 1i r3, 0xD928
e stw r3, 0x10(r4)

e lis r3, O0xFFO0O

e or2i r3, 0x010A
e_stw r3, 0(r4)

#******************************** Program PLL *****k*k*kkkkdkkhkhkdkdkhkdhkhkhkrkkkxx
# Program PLLO clock source

e lis r5, OxFFFB # MC_CGM.AC3_SC address

e or2i r5, 0x0860

e lis r4, 0x0100 # SELCTL=1, XOSC source of PLLO
e or2i r4, 0x0000

e stw r4, 0x0(r5) # Store MC_CGM.AC3_SC

# Program PLL1 clock course

e lis r4, 0x0100 # SELCTL=1, XOSC source for PLL1
e or2i r4, 0x0000

e_stw r4, 0x20(xr5) # Store MC_CGM.AC4 SC

# Program PLLO settings

e lis r3, OxFFFB # PLLDIG base address
e or2i r3, 0x0100

e lis r4, 0x4002 # RFDPHI1=8, PFDPHI=2
e or2i r4, 0x1008 # PREDIV=1, MFD=8
e stw r4, 0x8(r3) # Store PLLDIG.PLLODV

# Enable XOSC and PLLO
e lis r5, OxFFFB # MC_ME base address
e or2i r5, 0x8000

e lis r4, 0x0013 # Enable XOSC and PLLO in DRUN mode and
e_or2i r4, 0x0072 # select PLLO as SYS_CLK

MPC5744P 42 zh # 1L 4k, Rev 0, 04/2014
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e stw

e lis
e or2i

e lis
e or2i

e stw
e _stw

e lis
e_lis

r4, 0x2C(r5)

r6, 0x3000
r6, O0x5AFO0
r7, 0x3000

r7, OxAS50F

r6, 4(r5)
r7, 4(r5)

r24, 0x0800
r25, 0x3000

mode_transO:

e lwz
se_and.
transition
e bne
se_and.
e beq

r4, 0(r5)
r24, r4
complete
mode_trans0
r25, r4
mode_trans0

# Program PLL1 settings

e lis
e or2i

e _stw

r4, 0x0002
r4, 0x0014

r4, 0x28(r3)

# Enable PLL1 and select as SYS_CLK

e_lis
e or2i

e stw

e lis
e or2i

e_lis
e or2i

e stw
e stw

e lis
e lis

r4, 0x0013
r4, 0x00F4

r4, 0x2C(r5)

r6, 0x3000
r6, O0x5AFO0
r7, 0x3000
r7, O0xA50F
r6, 4(r5)
r7, 4(r5)

r24, 0x0800
r25, 0x3000

mode_transl:

e lwz
se_and.
transition
e _bne
se and.
e beq

r4, 0(r5)
r24, r4
complete
mode_transl
r25, r4
mode_ transl

+H #* HH H* H H*

+ H*+ H HH* +=

++ H +H #* HH H*

init.s 34

Store MC_ME.DRUN_MC.R

Load Mode & Key
Load Mode & Key inverted
Store MC_ME.MCTL.R

Store MC_ME.MCTL.R

Load mask for MC_ME.GS.MTRANS
Load mask for MC_ME.GS.S_CURRENT_ MODE

Load MC ME.GS register
Check M TRANS bit clear signaling

Check that are in DRUN mode

RFDPHI=2
MFD=20

Store PLLDIG.PLL1DV

Enable PLL1 in DRUN mode and
select PLL1 as SYS_CLK

Store MC ME.DRUN_MC.R

Load Mode & Key
Load Mode & Key inverted
Store MC ME.MCTL.R

Store MC_ME.MCTL.R

Load mask for MC_ME.GS.MTRANS
Load mask for MC _ME.GS.S CURRENT MODE

Load MC ME.GS register
Check M TRANS bit clear signaling

Check that are in DRUN mode

Prrkkkkkkkkkkkkkkkkkxkkkxx** Tnitialize SRAM **kxkkkkkkhkkhhkkhhkkhhkxhhkxkkx

# Initialize System SRAM
# Store number of 128 Byte (32GPRs)

e_lis
e or2i
e srwi
mtctr

# Base
e lis
e or2i

# Fill
sram_loop:
e stmw
e _addi
e bdnz

r5, _ SRAM SIZEeh
r5, _ SRAM SIZEe@l
r5, r5, 0x7
r5

Address of the internal SRAM
r5, __ SRAM BASE ADDR@h
r5, __ SRAM BASE ADDR@l

SRAM with writes of 32GPRs

r0,0(r5)
r5,r5,128
sram_loop

#

#
#

+H H* FF

segments in Counter

Initialize r5 to size of SRAM (Bytes)

Divide SRAM size by 128
Move to counter for use with "bdnz"

Write all 32 registers to SRAM
Increment the RAM pointer to next 128bytes
Loop for all of SRAM

MPC5744P 42 zh # 1L 4k, Rev 0, 04/2014
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# Initialize Local SRAM
# Store number of 128 Byte (32GPRs) segments in Counter

e lis r5, _ LOCAL SRAM SIZE@h # Initialize r5 to size of SRAM (Bytes)
e_or2i r5, _ LOCAL_SRAM SIZEel

e srwi r5, r5, 0x7 # Divide SRAM size by 128

mtctr r5 # Move to counter for use with "bdnz"

# Base Address of the Local SRAM
e lis r5, _ LOCAL SRAM BASE ADDR@h
e or2i r5, _ LOCAL SRAM BASE ADDRe@l

# Fill Local SRAM with writes of 32GPRs
lsram loop:

e stmw r0,0(r5) # Write all 32 registers to SRAM
e addi r5,r5,128 # Increment the RAM pointer to next 128bytes
e _bdnz lsram_ loop # Loop for all of SRAM

Hrrkxkkkkkkkxkxkkkkkkxkx*x* Configure Flash Wait States **kkxkkkkkkkkkkkhhkhrrkkkhk

# Code is copied to RAM first, then executed, to avoid executing code from flash
# while wait states are changing.

# Base Address of the internal SRAM

e lis r5, _ SRAM BASE ADDR@h
e or2i r5, _ SRAM BASE ADDR@l
e b copy to ram

# Settings for SYS CLK of 200 MHz
reduce flash ws:

e lis r3, 0x0000 # APC=2 pipelined access can be initiated 2
cycles before previous data is valid

e or2i r3, 0x4601 # RWSC=6 additional wait states, , PO_BFEN=1
line buffer enabled

e lis r4, OxFCO03

e or2i r4, 0x0000

e stw r3, 0x0(r4)

se_isync

msync

se blr

copy_to_ram:

e lis r3, reduce flash wseh
e_or2i r3, reduce_flash wsel
e lis r4, copy to rameh
e or2i r4, copy to ramel
subf r4, r3, r4
se_mtctr r4
se mtlr r5
copy:
e 1lbz r6, 0(r3)
e stb ré6, 0(r5)
e addi r3, r3, 1
e addi r5, r5, 1
e bdnz copy
se_isync
msync
se blrl

#**************************** Configure Core MPU EEEE R R EEEEEEEEEEEEEEEEEEES]
# Region 0 (Instruction): Internal Flash @ 0x0040 0000-0x01FF FFFF
e lis r3, O0xAl00 # VALID=1, INST=1, SHD=0,
ESEL=0
e or2i r3, O0xOF00 # UW=1, SW=1, UX/UR=1, SX/SR=1, Cacheable
mtspr mas0, r3
e lis r3, 0x0000
e or2i r3, 0x0000
mtspr masl, r3 # TID=0, global
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init.s 304
e lis r3, O0x01FF
e or2i r3, OxFFFF
mtspr mas2, r3 # Upper Bound = 0x01FF_ FFFF
e lis r3, 0x0040
e or2i r3, 0x0000 # Lower Bound = 0x0040_0000
mtspr mas3, r3
msync # Synchronize since running from flash
mpuwe
se_isync # Synchronize since running from flash
# Region 1 (Instruction): SRAM @ 0x4000 _0000-0x4005 FFFF
e lis r3, O0xAl01 # VALID=1, INST=1, SHD=0,
ESEL=1
e or2i r3, O0xOF00 # UW=1, SW=1, UX/UR=1, SX/SR=1, Cacheable
mtspr mas0, r3
e lis r3, 0x0000
e or2i r3, 0x0000
mtspr masl, r3 # TID=0, global
e lis r3, 0x4005
e or2i r3, OxFFFF
mtspr mas2, r3 # Upper Bound = 0x4005_ FFFF
e lis r3, 0x4000
e or2i r3, 0x0000 # Lower Bound = 0x4000_ 0000
mtspr mas3, r3
mpuwe
mpusync
# Region 6 (Data): SRAM @ 0x4000 0000-0x4005 FFFF
e lis r3, 0xA000 # VALID=1, INST=0, SHD=0, ESEL=0
e or2i r3, O0xOF00 # UW=1, SW=1, UX/UR=1, SX/SR=1, Cacheable
mtspr mas0, r3
e lis r3, 0x0000
e or2i r3, 0x0000
mtspr masl, r3 # TID=0, global
e lis r3, 0x4005
e or2i r3, OxXFFFF
mtspr mas2, r3 # Upper Bound = 0x4005_ FFFF
e lis r3, 0x4000
e or2i r3, 0x0000
mtspr mas3, r3 # Lower Bound = 0x4000_0000
mpuwe
mpusync
# Region 7 (Data): Internal Flash @ 0x0040 0000-0x01FF_ FFFF
e lis r3, 0xA001 # VALID=1, INST=0, SHD=0,
ESEL=1
e or2i r3, 0xO0F00 # UW=1, SW=1, UX/UR=1, SX/SR=1, Cacheable
mtspr mas0, r3
e lis r3, 0x0000
e or2i r3, 0x0000
mtspr masl, r3 # TID=0, global
e lis r3, OxO01lFF
e or2i r3, OxFFFF
mtspr mas2, r3 # Upper Bound = 0x01FF FFFF
e lis r3, 0x0040
e or2i r3, 0x0000 # Lower Bound = 0x0040_0000
mtspr mas3, r3
mpuwe
mpusync
# Region 8 (Data): PBRIDGE1l/0 @ 0xXF800_0000-0xXFFFF_FFFF
e lis r3, 0xA002 # VALID=1, INST=0, SHD=0,
ESEL=2
e or2i r3, OxOF09 # UW=1, SW=1, UX/UR=1, SX/SR=1, non-
Cacheable, guarded
mtspr mas0, r3
e lis r3, 0x0000
e or2i r3, 0x0000
mtspr masl, r3 # TID=0, global
e lis  r3, OXFFFF
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s 114:
e or2i r3, OxFFFF
mtspr mas2, r3 # Upper Bound = OxXFFFF_FFFF
e lis r3, 0xF800
e or2i r3, 0x0000 # Lower Bound = 0xF800_0000
mtspr mas3, r3
mpuwe
mpusync

e lis r3, 0x0000
e or2i r3, 0x0001
mtspr 1014, r3 # Enable MPU

Hrkkkkkkkkkxxkkkkk*kkkx*x Tnvalidate and enable caches * k%% kkkkxkkkkkkkkkk*

# Instruction cache (I-CACHE)
___icache cfg:

e 1i r5, 0x2

mtspr 1011, r5 # Set L1CSR1.ICINV bit. Start instruction
cache invalidation

e 1i r7, 0x4
e 1i r8, 0x2
e_lis rll, OxXFFFFFFFB@h
e or2i rll, OxFFFFFFFB@l

__icache_inv:

mfspr r9, 1011 # Read LI1ICSR1

and. rl0, r7, r9 # Check if L1CSR1.ICABT is set indicating
cache invalidation was aborted.

e beq ___icache no_abort # If 0, no abortion, jump to proceed.

and. rl0, rll, r9

mtspr 1011, rio # Clear the L1CSR1.ICABT bit.

e b __icache cfg # Branch back to retry invalidation of
instruction cache.
___icache no_abort:

and. rl0, r8, r9 # Check if L1CSR1.ICINV is clear indication
cache invalidation completed.

e bne __icache inv # If ICINV bit still set jump back to wait
and re-check ICABT bit.

mfspr r5, 1011 # Read L1CSRO

e ori r5, r5, 0x0001

se isync # wait for all previous instructions to
complete

msync # wait for preceding data memory accesses to
reach the point of coherency

mtspr 1011, r5 # Set L1CSR1.ICE to enable data cache

# Data cache (D-CACHE)
__dcache cfg:

e 1i r5, 0x2

mtspr 1010, r5 # Set L1CSRO.DCINV bit. Start data cache
invalidation

e 1i r7, 0x4

e 1i r8, 0x2

e lis rll, OxXFFFFFFFB@h

e or2i rll, OxXFFFFFFFB@l
__dcache_inv:

mfspr r9, 1010 # Read L1CSRO

and. rl0, r7, r9 # Check if L1CSRO.DCABT is set indicating
cache invalidation was aborted.

e _beq ___dcache no_abort # If 0, no abortion, jump to proceed.

and. rl0o, rll, r9

mtspr 1010, rilo # Clear the L1CSRO.DCABT bit.

e b __dcache cfg # Branch back to retry invalidation of data
cache.
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__dcache_no_abort:

and.

rl0, r8, r9

cache invalidation completed.

e _bne

dcache_ inv

and re-check DCABT bit.

mfspr

e ori

se_isync
complete

msync

r5, 1010
r5, r5, 0x0001

reach the point of coherency

mtspr

1010, x5

init.s 34

# Check if L1CSRO.DCINV is clear indication

+H

If DCINV bit still set jump back to wait

Read L1CSRO
wait for all previous instructions to

wait for preceding data memory accesses to

H HF= HF=  HF

Set L1ICSRO.DCE to enable data cache

#***************************** enable BTB PR SRR R RS EEEESEEEREEEEEEEEEEEEEEESES]
# Flush and enable BTB

e 1i
mtspr
se isync

0x201

1013, 3

#rxx**xkkxxx*x [0oad Initialized Data

# Initialized Data - ".data"
DATACOPY :
e lis r9, _ DATA SIZE@ha
e or2i r9, _ DATA SIZEel
RO
e cmpléi r9,0
0
e beq SDATACOPY
initialize)
mtctr r9
e lis rl0, _ DATA ROM ADDR@h
e_or2i rl0, _ DATA ROM ADDR@1
e subi rl0,r10, 1
e lis r5, _ DATA SRAM ADDR@h
e or2i r5, _ DATA SRAM ADDRel
e subi r5, r5, 1
DATACPYLOOP:
e lbzu r4, 1(rlo0)
(update) ROM address
e stbu r4, 1(r5)
address
e_bdnz DATACPYLOOP
# Small Initialized Data - ".sdata"
SDATACOPY :
e_lis r9, _ SDATA_SIZE@ha
e or2i r9, _ SDATA SIZEel
RO
e cmpléei r9,0
0
e beq ROMCPYEND
initialize)
mtctr r9
e lis r10, _ SDATA ROM ADDReh
e or2i r10, __ SDATA ROM ADDRe@l
e subi rlo,r10, 1
e lis r5, _ SDATA SRAM ADDReh
e or2i r5, _ SDATA SRAM ADDRel
e subi r5, r5, 1

H*+ H FHH*

+H H* FF +H H* FF +

+H

HH H* HF HH H* FF +

Values from Flash into RAM ***xxxkkkk**

Load upper SRAM load size (# of bytes) into R9
Load lower SRAM load size into

Compare to see 1f equal to

Exit cfg ROMCPY if size is zero (no data to

Store no. of bytes to be moved in counter

Load address of first SRAM load into R10

Load lower address of SRAM load into R10
Decrement address to prepare for ROMCPYLOOP

Load upper SRAM address into R5 (from linker file)
Load lower SRAM address into R5 (from linker file)
Decrement address to prepare for ROMCPYLOOP

Load data byte at R10 into R4, incrementing

Store R4 data byte into SRAM at R5 and update SRAM

Branch if more bytes to load from ROM

Load upper SRAM load size (# of bytes) into R9
Load lower SRAM load size into

Compare to see if equal to

Exit cfg ROMCPY if size is zero (no data to

Store no. of bytes to be moved in counter

Load address of first SRAM load into R10
Load lower address of SRAM load into R10
Decrement address to prepare for ROMCPYLOOP

Load upper SRAM address into R5 (from linker file)
Load lower SRAM address into R5 (from linker file)
Decrement address to prepare for ROMCPYLOOP
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maimn.c X4
SDATACPYLOOP:

e lbzu r4, 1(rlo) # Load data byte at R10 into R4, incrementing
(update) ROM address

e stbu r4, 1(xr5) # Store R4 data byte into SRAM at R5 and update SRAM
address

e bdnz SDATACPYLOOP # Branch if more bytes to load from ROM
ROMCPYEND:

Jrkxkkkkkkkkxkkkxkkkxx** Enable ME bit in MSR ***xkkkkkkkkkkkkkhkxhhkkhkkx k¥ %

mfmsr re6
e or2i r6, 0x1000
mtmsr ré6

#******************* Conflgure Stack kkhkhkkhkkhkhkkhkhkhkkhkhkkhkhkhkkhkhkhhkhkkhhkdhhkdhkhkkhkhkhkhhkdhkkx*%

e lis rl, _ SP INIT@h # Initialize stack pointer rl to
e or2i rl, _ SP INITel value in linker command file.

Initialize rl3 to sdata base
(provided by linker).

e_lis rl3, _SDA BASE_@h
e or2i rl3, _SDA BASE @l

Initialize r2 to sdata2 base
(provided by linker).

e lis r2, _SDA2 BASE eh

#
#
#
#
e_or2i r2, _SDA2_BASE @l #
#

e stwu 1r0,-64(rl) Terminate stack.

# Jump to Main
e bl main

A.2 main.c X

*

LICENSE:
Copyright (c) 2014 Freescale Semiconductor

Permission is hereby granted, free of charge, to any person
obtaining a copy of this software and associated documentation
files (the "Software"), to deal in the Software without
restriction, including without limitation the rights to use,
copy, modify, merge, publish, distribute, sublicense, and/or
sell copies of the Software, and to permit persons to whom the
Software is furnished to do so, subject to the following
conditions:

The above copyright notice and this permission notice
shall be included in all copies or substantial portions
of the Software.

THIS SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES
OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

Composed By: Fraser, Jamaal
Dated : March 31, 2014
Compiler : Green Hills Multi

o5k 3k ok b o ok o o ok o o O o F X o X X ok o X X ok Xk F F F
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BEERERE XM

FILE NAME: main.c

DESCRIPTION:

/

* %k %k ok

#include "project.h"

/************************************ Main ***********************************/

int main(void)

{

/* Peripheral ON in every run mode */
MC ME.RUN PC[0].R = 0x000000FE;

/* Enable all PBridge Masters for Reads, Writes, and Master Privilege Mode. */
AIPS 0.MPRA.R = 0x70777700;
AIPS 1.MPRA.R 0x70777700;

while (1);

A.3 BEIESITE W F

LICENSE:
Copyright (c) 2014 Freescale Semiconductor

*

Permission is hereby granted, free of charge, to any person
obtaining a copy of this software and associated documentation
files (the "Software"), to deal in the Software without
restriction, including without limitation the rights to use,
copy, modify, merge, publish, distribute, sublicense, and/or
sell copies of the Software, and to permit persons to whom the
Software is furnished to do so, subject to the following
conditions:

The above copyright notice and this permission notice
shall be included in all copies or substantial portions
of the Software.

THIS SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES
OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

Composed By: Fraser, Jamaal
Dated : March 31, 2014
Compiler : Green Hills Multi

FILE NAME: flash z4Core.ld

DESCRIPTION:

F ok o ok o o ok o o O o K kX b o k3 3k 3k 3 3k 3k 3k 3 3k %k 3k X %k ok X X F

~

DEFAULTS {
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// Define Boot Header area Size
BOOTFLASH SIZE = 0x8

// Define Boot Header area Base Address
BOOTFLASH BASE ADDR = 0x01000000

// Define Core Flash Allocation
FLASH SIZE = 2M - BOOTFLASH SIZE

// Define Core Flash Base Address
FLASH BASE ADDR = BOOTFLASH BASE ADDR + BOOTFLASH SIZE

// Define Core SRAM Allocation
SRAM SIZE = 384K

// Define SRAM Base Address
SRAM BASE ADDR = 0x40000000

// Define Local SRAM Allocation
LOCALSRAM SIZE = 64K

// Define SRAM Base Address
LOCALSRAM BASE ADDR = 0x50800000

// Define Stack Size - located at end of SRAM
STACK _SIZE = 1K

[rmmm oo DO NOT MODIFY ANYTHING BELOW THIS POINT ------- */

MEMORY {
flash rcw : org = BOOTFLASH BASE _ADDR, len = BOOTFLASH_SIZE
int_flash : org = FLASH BASE ADDR, len = FLASH SIZE
int sram : org = SRAM BASE ADDR, len = SRAM SIZE-STACK SIZE-16

stack_ram : org = LOCALSRAM BASE ADDR len = STACK SIZE

}

SECTIONS
{

.rcw : {} > flash rcw

.isrvectbl ALIGN (0x1000) : {} > int flash /* ISR Vector
Table - must be 4K aligned */

.xptn_vectors ALIGN (0x1000) : {} > . /* Exception
Vector Table (IVPR) - align 4K boundary *

.init {} > .

.text {} > . /* BookE Code
*/

.vletext {} > . /* VLE Code
*/

.fixaddr : {} > . /* Required
for */

.fixtype {} > . /* compatibility
with */

.secinfo {} > . /* GHS provided
startup */

.syscall {} > /*
code */

.IVOR4_ HWvectors ALIGN (0x1000) : {} > . /* IVOR4 HW
Vector Table (IVPR) - align 4K boundary *

.rodata : {*(.rdata) *(.rodata)} > . /* Read Only
Data */

.ROM.data ROM(.data) : {} > . /* Store
Initialized RAM Variables */

.ROM.sdata ROM(.sdata) : {} > . /* temporarily
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in Flash */
.data > int sram
Data */
.bss >
Data */
.sdabase ALIGN (2) >
for SDA Area */

Initialized Data (Areal) */

{}
{}
{}
.sdata : {} >
{}
{}
{}

.sbss >
Uninitialized Data (Areal)*/

.sdata2 >
Initialized Constant Data */

.sbss2 >

Uninitialized Data (Area2)*/

.heap  ALIGN(16) PAD (1K) : {} > int_sram

.stack ALIGN(4) PAD(STACK SIZE) : {} > stack_ram
Y R e */
/* Example of allocating section at absolute address * /
/* */
/* .my_section 0x40001000 :{} > int flash */
/* */
/* Linker uses "0x40001000" address, rather than "int flash" */
/* ____________________________________________________________ */
Jremmm e LABELS USED IN CODE ----------—==————mmmmmmmmmm o~ — */

tac ress Parameters
/* S k Add P */
__SP_INIT = ADDR(stack ram) + SIZEOF (stack ram);

/* Interrupt Handler Parameters */
__IVPR = ADDR(.xptn vectors) ;

/* Labels for Copying Initialized Data from Flash to RAM */
__DATA SRAM ADDR = ADDR(.data) ;
__SDATA SRAM ADDR = ADDR (.sdata) ;

__ DATA SIZE = SIZEOF(.data);
__ _SDATA SIZE = SIZEOF (.sdata);

__ DATA ROM_ADDR ADDR (.ROM.data) ;
~_ SDATA ROM ADDR = ADDR (.ROM.sdata) ;

/* Labels Used for Initializing SRAM ECC */
__SRAM SIZE=SRAM SIZE;
_SRAM_BAS E_ADDR = SRAM_BAS E_ADDR;

__LOCAL_SRAM_ SIZE=LOCALSRAM SIZE;
__ LOCAL_SRAM BASE ADDR =LOCALSRAM BASE ADDR;

/* These special symbols mark the bounds of RAM and ROM memory.
/* They are used by the MULTI debugger.

MEMADDR (int_sram) ;

_ ghs_ramstart

__ghs ramend = MEMENDADDR(Int_sram);
__ghs romstart = MEMADDR (int flash) ;
__ghs romend = MEMENDADDR (int flash) ;

__ghs_rambootcodestart = 0; /* zero for ROM image
__ghs _rambootcodeend = 0; /* zero for ROM image
__ghs rombootcodestart = MEMADDR (int flash) ;

__ghs rombootcodeend = MEMENDADDR (int_flash) ;

*/

*/
*/

MPC5744P 4 2 zh # 1L 4k, Rev 0, 04/2014
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