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BBl 5-2 F K logo f7E; i CPUFREQ_RW [ cpu_id

% X ; GET_UFW_BASE (% & GET_SFW_BASE; 121X

2020.08.17 | 2.5 AJF |CPU_VERSION 55 AHEE D, HinabBds 5 1D 13 &
fii id ; 1 1 SECURE REG RW . PFDI REGISTER .
PFDI_DONE #1 PBF_VERSION DESCR.
PBF [1J“P” 52 #1°N Processor; 2 3 FE3 & 442 ik, &
B30 #ri 3B AT IR EH K 4-4; G0
2020.12.17 | 3.0 AJF |GET PARAMETER VERSION . GET RST SOURCE .

PLL INIT . PCIE INIT . DDR INIT . RELOACTE .

DEBUG_INIT. SECURITY CFG %% .
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PBF
PBR
PFDI
PSCI
PSSI
SMCCC
SCMI
SFW
SiP

MCU

Processor Base Firmware

Phytium Boot ROM

Phytium Firmware Dispatch Interface
Power State Coordination Interface
Phytium System Service Interface

SMC Calling Convention

System Control and Management Interface
System Firmware
Silicon Partner, i.e. the silicon manufacturer

Memory Controller Unit
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3 #F PBF KRG AR

5T Processor Base Firmware 1 R G AR WK 3-1 Prox. Hop, B0 h
=2 WEOH AN EER (Phytium Boot ROM, PBR). KW AbHH g8 ILfil: [ 1
(Processor Base Firmware, PBF) Fl1ZR%;[E /] (System Firmware, SFW).

Normal World Secure World
Applications
e |
i i System Firmware (SFW)
! UEFI U-Boot
i g :ﬁ#:$ ACPI FDT ACPI FDT
: i_ i Boot Manager Boot Manager SECIE Ok
: % | Drivers Drivers
S
i § i Processor Base Firmware (PBF)
i 3 SMCCC/PSCI/SCMI/PSSI
: :K:VN Secure Monitor Secure Boot PSPA Support
i i Power Management Init Services RAS
L _I

3-1 PBF #fth 4%

PBR & WAL HES S A E R AE R SR, 75tx) PBE 3475685 . JHAFERr

A BRI NE PBR, WA R4 4 SCFF PBR. PBF J2 (AL

SRR AE, TS A R IG M, FFRHEAHOCHI RS . PBF & £ 50N

Wiz T % AE (Secure World) T HJ Secure OS. HRHE N FH Sk A E, KHgF

B RGE T SFW A PIMEORERE: TSR RS54 5 S ) UEFT Al ]

iR AU U-Boot. PBF. SFW. OS Z5#i4x 5ifi 4% %248 (Outband Control
System), EL#1 EC. BMC 25317315
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3.1 EHPHITRE

WEFRAS NS, 1 Jei8 T AT Flash *H () PBF (22 4Rt 0 B JG 27 Seig 4T
WEFE SO A PBR, ARG FHIZATAL T Flash /) PBF). PBF 1&177E EL3, 5EhK
AEARF A WIS, Bk 2147 T Flash H1[#) System Firmware.

System Firmware J2177E EL2, 48 RGTHZE, KU PBF #2410 % Hik
WIEE RS, Hen PLL. SOC WAF#%Hi|#%. DDR. PCle #5Hil#%. SoC B4,
SE AN ARSI AU . PBF B4Rt —Se by s 47, L, 25 RGE A5 A

(Reset Source ).

PBF % —it \ System Firmware B}, 7 RA146 0 P17, PBE B WAF AT H
REZ ML . Ak, System Firmware 3£ PBF ) W AEWJUE LIRS (Mem Ctrl. DDR
%), EMAEYIENE, BaREM PBF 24 E EA % (Relocation),
i PBF HEMIRSSH PBF H & ME S| NAEH, JF58 PBE 55 1N A7 B E L.
System Firmware 7€ A1 RAMIGLE, INEERIE RS

/ System Firmware \

/I | RST Source
‘ Boot OS ‘ '
‘ System Init ‘
Mem Ctrl
BTN

S92IAIDS 494

Y
Secure 0S / Relocation
With DDR Invoke ALL? — L
N N PCle Ctrl

W SoC
), o )

{ SecureOS - Boot Secure OS ‘

Init
Services

CPU Basic Init ‘

K 3-2 3T PBF HIEHAT IR
1B IN#%i2 17T Secure OS W%, PBF =B Ak 5514 11 57 Secure OS 1
WA BT .

7/
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4 KBRGMRSEAZED

PBF & \Jits Ab R AR Al ] 1, 07 57 s AL PR A% SEBUAH S OB T 4Rk, T
AGEE =TT AT R, R EE 2% .

PBF [ 2 H AL PSCT B2 LIRSS RIBRECE 615 B W RAMSS, KX
AR B Phytium SEILI K RS M4, PSCI #1112 % (Power State
Coordination Interface ) SC#412 . A 5 IR 55 19 F 15 (SMC Calling Conventions )
R SO

W R GRS FHE I (PSSI Phytium System Service Interface) Rt
HF PBF FIARFEBLE, IRESHAZILE) SOC 158, HAREE PBF At & iR 1k (1)
R, UG IR AR S EE TR SR EL

4.1 KBRARFARLAE

PBF iz171F EL3, 28 M#iL AArch64 RS HE4 SMC i I ASTRY B
R DIRE RS .

PBF SZHLA H & RS 1) SMC R Thfe S5 SMC I Mya s, B
SMC64: SiP Service Calls (0xC2000000-0xC200FFFF). EA&AR 4R W% 4-1 fr

Z
R 41 WUBRGRS LR

Name Function ID Hid
PSSI_VERSION 0x8200FF03 | PSSI {4 I MISE A
PBF_VERSION 0x82000001 | PBF [E A5
CPU_VERSION 0xC2000002 | AbFELEE A
CPU_CORE_MAPS 0xC2000003 | b B AZA7AEMEAL
CPU_CORE_CONF 0xC2000004 | AbFEZRAZ AL E (5 S
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MEM_REGIONS 0xC2000005 | PN A7 bk = [A]
MCU_DIMMS 0xC2000006 | PIf7%&

PCI_CONTROLLER 0xC2000007 | PCI %l %%
PCI_HOST_BRIDGE 0xC2000008 | PCI fE#ff

GET_SFW_BASE 0xC2000009 | FRGulFfF i Eh:

GET CFGTBL_INFO 0xC200000A | REHLERE L

GET RESET MODE 0xC200000B | RGE A

Hieg 0xC200000C | Fil g4

ied 0xC200000D | i

CPUFREQ_INFO 0xC200000E | Zrifj {bHLARAZIAAF S
CPUFREQ RW 0xC200000F | 255l i B AL FH 45 4% 1 i e
SET SUSPEND TIMEOUT 0xC2000010 | 5 B 477 S PR AR R B IR  []
SECURE REG RW 0xC2000011 | “ZAZFfranits
PFDI_REGISTER 0xC2000012 | PFDI i %% iR £y it
PFDI_DONE 0xC20000013 | PFDI filz 45 5¢ ik

PBF _VERSION DESCR 0xC20000014 | PBF [E A ftid

GET PARAMETER VERSION | 0xC2000F00 | 3REUSCHSHk i KA S
GET RST SOURCE 0xC2000F01 | 3KHL CPU E A7 Ji K]
PLL_INIT* 0xC2000F02 | PLL #J4fitk
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PCIE_INIT 0xC2000F03 | PCIE #J4Htk
DDR_INIT SERVICES® 0xC2000F04 | DDR #4614k
RELOCATE® 0xC2000F05 | PBF &/

DEBUG _INIT 0xC2000F06 | RS0
SECURITY CFG 0xC2000F07 | CORE %4544 it E

&5 PEI IR 551 FHE = I

1) *5RRIIMS, HEETE RELOCATE A4 1 FH AT (EFH -

2) RELOCATE WZn#iAH, HHXRETE DDR_INIT fR%IhfE. & PBF
ThEEAR e,

3) 1F RELOCATE %5 %I, PBF X geHefit PEI Bk %5, ANSCRFHABARSS .

4) RFEWMANSH (X0-x3) HKE LM 78, WHIRFHEN 0.

R BIPE RGN 64 A FF 585, Wk 4-2 s,

% 4-2 PBF R4 ARG

iR B HRE X ik
0 i
-1 ASCRFZIRSS

x1+ X2+ x3 73R [A5%F 1 A

-2 KRS
LN GRSl
3 DENIED
-4 ALREADY_ON
-5 ON_PENDING
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-6 INTERNAL_FAILURE

-7 NOT PRESENT

-8 DISABLED

-9 INVALID ADDRESS

-10 WIHEA SR RIGEF M, x1. x2. x3 & [A]
{1

-11 R 55 i

S R )52, PBF [ B BT #5045 U5 1A 46 2 non-cacheable 4B 4iE 1 i)
B, A PBF IRSSI, N2l it AR A A B A, 2508 ST iR

4.2 KBRGRE

421 PSSI_VERSION

AR O T3RE PBF SR WS R G0 i 55 I I 4% T RE RS 5 . 1A
PR B% R

WINZHL x0: LIRS PSSI_VERSION
Bit[31:16]: FAT;
Y CIETEN x0
Bit[15:0]: KA S

422 PBF_VERSION

3% 0 T3RA PBF [EFRIARA S . I R 8EE DT -

MWINZHL x0: Lifg's PBF_VERSION
i [H{E x0 Bit[31:16]: FhAT;
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Bit[15:0]: KRAS

423 PBF_VERSION DESCR

2% TR PBF &1 (1 AR )R8 15 B

- BREURAMEZ O

x0: D5 PBF_VERSION DESCR
IR [A] PBF RRASHIA R 1 A7
. x1: Buffer Address ‘
HMNSHL (] R 470 £ M b
Buffer Address & [n) i) %5 [a] K
x2: Buffer size . W

ANy LT ERAL
0: RN AT, IR EH AR
XS WK 4-3;

x0
-2: Buffer K/MSE, x2 iR [AHA
H¥) E /) buffer size

IR A4

x1 PR
WHZ 5 x2 45 H Buffer K/NAS

x2 JEBS, %A A A/ buffer
size

# 4-3 PBF WiAHRER
1, W | KE L]
Build Date Offset | 0 1 PBF Build Date 743 5 75 36 71 ¥ flm #2 Huhik
Build Date String | Build PBF Build Date ffiid 78, L0 452
Date
Offset
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424 CPU_VERSION

EHWALHES SOC BRI SER . HHRERZ O T:

x0: Dhfg's CPU_VERSION
WA
x1: CPU Socket ID | AbEEZS1T Socket ID. HLEE RGAH, %N 0.
0: FoNHRT, ABEERIRAME S B x1 R [F
x0
-1 FRASHFHZIRS
BIEME | x1: cpu_type PRI S bD, ImAL S X WLER 4-4.

fir, x2 FEHUIK 64 47

x3+x2 : cpu_id

¥E: CPU_VERSION [ 15 (Phytium Base Firmware #1175)  v2.4 K i FIRA A 3

e

o

R KIEALFZE P i ALS Cepu_type) #XF N —MIrUEREIR 7455, REW
AT DASE T b AT HR 3 AT HAR AL FE 28 7 S A O i B S 4
F 4-4 RBLHEBASRIAR

cpu_type Wb 3 2 28 5 i A Eiiip
il B8 il E8 Til B2
0x000100 FT-2000A/2-X FT-2000A/2
0x000101 FT-2000A/2 FT-2000A/2 f3ifERR
T T T ER
0x000200 FT-2000+/64-X FT-2000+/64
0x000201 FT-2000+/64 FT-2000+/64 R kR
0x000202 FT-2000+/64-TY FT-2000+/64 1.8GHz
0x000203 FT-2000+/64-TY32 FT-2000+/64 1.8GHz 32 #%
0x000300 FT-2000/4-X FT-2000/4
0x000301 FT-2000/4 FT-2000/4 F3ifERR

10
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i

[EA

0x000302 FT-2000/4-S FT-2000/4 #rifk 2 4= hie
0x000303 FT-2000/4-1 FT-2000/4 Tk
0x000304 FT-2000/4-SI FT-2000/4 T V&% 224 hR
0x000305 FT-2000/4-2 FT-2000/4 $riE A% i
0x000306 FT-2000/4-12 FT-2000/4 kg X% kR
0x000307 FT-2000/4-11 FT-2000/4 k2% HA% ki
0x000308 FT-2000/4-M FT-2000/4 #£2h iz
0x000400 $2500/64 fi& 7 S2500/64

0x000401 $2500/64 C00 ¥ 25 S2500/64 Tk
0x000402 $2500/64 100 2 S2500/64 TVkR
0x000403 $2500/56 C00 i S2500/56 7 VAR
0x000404 $2500/56 100 2~ S2500/56 T AR
0x000405 $2500/48 C00 ¥z S2500/48 Tl Ak
0x000406 $2500/48 100 M2 S2500/48 TVhk
0x000500 D2000/8 f#4i D2000/8

0x000501 D2000/8 B8C Ji 4 D2000/8 AR
0x000502 D2000/8 ESC J#E 8 D2000/8 Frifk i
0x000503 D2000/8 S8C J# 81 D2000/8 FrfE M 22 fix
0x000504 D2000/8 S8l J# 8 D2000/8 V.28 W ‘22 i
0x000505 D2000/4 S4C 8% D2000/4 22 fi
0x000506 D2000/4 S4l 4 D2000/4 V.28 W ‘22 i
0x000600 S5000 52 S5000

0x000700 E2000 53 E2000

4.2.5

CPU_CORE_MAPS

11
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PRAFHE I S AFAELR R

VR BB DR

x0: ThEES

CPU_CORE_MAPS

BINSHEL | x1: Buffer address | AbHESSIZAAE(S BAFE U RE
x2: Buffer size AL PR ESAZALAEAT BAF B 0] KN
0: Ko, WWHEBZAEE BHANLE 4-5;
ey EIKIER x0

-2: Buffer K/MNANE, x2 R [BHAEE 18 /)N buffer size

K 45 WCHSSEAAERIR R

B K& (byte) | T (byte) 1t BH
cpu_core_map_count 8 0x0 AEAER IR AT B B2
Core 63-0 HIFAAERIIANAL A
Bit 0 XfN core 0, bit 1 %J core
cpu_core map 0 8 0x8
1, ... » bit 63 X}V core 63,
R 1 FORAEAE, 0 RIRADIFAE
Core 127-64 FIAFLEREIB AL
cpu_core map 1 8 0x10

% 2R SCA B

4.2.6

AW H R EE S . WHREBRED DT

CPU_CORE_CONF

MANSE

x0: DIfgs

CPU_CORE_CONF

12
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x1: Buffer address

CPU [t & 15 S A7 U E

x2: Buffer size

CPU W B 15 B AU A R/

0: Lo ET, ALBESREE IR WK 4-6;

i [ 4E x0
-2: Buffer K/NAE, x2 5[5 I (1) /)N buffer size
F 46 KEELGRCERAR
R K& (byte) % (byte) 14 BH
cpu_freq 8 0x0 Core frequency (Hz)
cpu 13¢c 8 0x8 L3 Cache size (Byte)
L3 cache line 8 0x10 L3 Cache Line Size (Byte)

L1 AT L2 BIASAE R, AT DO i SR G540 2R G027 A7 4 KR4S

427 MEM_REGIONS

AT A AE IR (] S I R EEE DT

x0: DIfES

MEM_REGIONS

LN 2 x1:  Buffer address | WA7HuhE=ZS[AE A7 BAE
x2:  Buffer size A7 Mk 2 (RS B A7 2 8] K/
0: FNFART, Memory BE iR UnR
4-7;
& A4 x0

-2: Buffer K/, x2 3R [BUIEE ) e/

buffer size

13
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F 47 WAL A AR IR R

R K JE (byte) | fFZ(byte) A
mb_count 8 0x0 A 2L memory block % H

Memory block fiR%2. &4
mem_blocks - 0x8 BTN 1/ memory block,

¥R WEFE 4-8 Frs

* 4-8  NAFHihEER

ZFR K JE (byte) | fmFZ(byte) A
mb_start 8 0x0 Memory block #24fHT:
mb _size 8 0x8 Memory block K/)s
mb_node_id 8 0x10 Memory block affinity 77 55

428 MCU_DIMMS

71 MCU DIMM AR E 5. WHBREEFE O W :

x0: JIREs MCU DIMMS

MINSH x1:Buffer address | MCU DIMM 15 S A7 5k

x2: Buffer size MCU DIMM 15 B A A B RN, 4 N BRAL

0: XA, Memory iAWz«

4-9;
R [BE
-2: Buffer K/ E, x2 3% [BHHER 1) 52/ buffer

size

14
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* 49 MCU DIMM {2 BHiiR %

ZFR K JE (byte) | fmFZ(byte) A
mem_freq 8 0x0 B (MHz)
db_count 8 0x8 A %% mcu dimm block % H
Mcu dimm block ¥4, 4> MCU DIMM *{ i
Dimm blocks - 0x10
—AMNR 4-10 MR
# 4-10 MCU DIMM #ik He
HFR K FE (byte) % (byte) i B
db_capacity 8 0x0 MCU {75255 (MB)
db_dram manufacturer id 8 0x8 MCU $iki) 7 ID
db_module manufacturer_id 8 0x10 MCU #4075 ID
db_module serial number 8 0x18 MCU 4 7515
MCU WAFEI . 0, Fomiz
db_slot_number 8 0x20 MCU WA N %, 48 MCU
DIMM  fiiR B L e A T
DIMM HIHFEE R o
Bit 0: ECC Enable.
features 8 0x28 1: ECC Cf#fE:

0: ECC RAEREBA SIS

et

4.2.9

PCI_CONTROLLER

15
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Al PCLAZHI A A B . WA R EEE D r -

x0: ThRES PCI_CONTROLLER
MINZEL | x1: Buffer base EYSXEi6: Lkl
x2: Buffer size B RALHCE KN, AN AL

0: J&3)j, buffer FIRE A PCI-E #HilE 1A, %

EEEE AL

iR [E{E x0
% 4-11.

-2: Buffer K/MANE, x2 3R B HIEE KB /> buffer size

#£ 4-11 PCIIEHI SR L

Field Byte Length Byte Offset Description

(N]

count 8 0x0 i 2R PN

b AR AT . AR
blocks - 0x8 PN R — AR, Fh B
¥RanE 4-12 fios.

R 4-12 P SRR

Field Byte Length Byte Offset Description
lanes 1 0x0 251 lane 2L
1: Genl;
speed 1 0x1 2: Gen2;
3: Gen3;

16
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4. Gen4;

5: Gen5;

e HiE

Reserved 6 0x2 S04

4210 PCI_HOST BRIDGE

ZAE O AT &# PCI Host Bridge MIAHIS S B WHAREREOW .

X0 PCI_HOST BRIDGE
NS HL x1 Buffer base
x2 Buffer size

0: %Il buffer iR A4 PCI-E Host Bridge M3k, i 4hy

AELE X0 Nk 4-13

-2: Buffer K/MANE, x2 iR [AIHIEE 15 /) buffer size

#* 4-13 PCI-E Host Bridge & 251

Field Byte Length Byte Offset Description

hb count 8 0x00 Host bridge count

Host Bridge i B4, &4~
hb_blocks - 0x08 Host Bridge X% —/Mtid R,

iR PRk Rk 4-14.

£/ host bridge X} % — > Host Bridge ik, Hoag Rk 4-14 frox . Hr,

io_base. io size. mem32 base. mem32 size. mem64 base. mem64 size ZF{H #l

17
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W@ B R HAZAE R 53500 L bk 73 6], b2 R PGS &8 v B0 TR sk
I RSN P TI0 L W PiA: 8 el 1] =195 7173 s v

#* 4-14 Host Bridge ik

Field Byte Length Byte Offset Description
bus_start 1 0 IR 2T
bus_end 1 1 GRS
resv 6 2 reserved
cfg base 8 8 PCI fic & 7% [F] B4
io_base 8 16 ALY 10 [k
io_size 8 24 AL 10 2E AR/
mem32_base 8 32 AL Mem32 25 [ 34k
mem32_size 8 40 ALK Mem32 %5 A K/
mem64 base 8 48 A Mem64 7 8] F:
mem64_size 8 56 LI Mem64 75 [H] K /)N
IntA 2 64 IntA 5
IntB 2 66 IntB 11815
IntC 2 68 IntC 115
IntD 2 70 IntD H 15

4211 GET_SFW _BASE
O H TR A4 [E 14 (System Firmware), b, UEFI, 7E Flash # /)
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Jeht. M REEE DI

MIANSHE | x0: DiRg's GET_SFW_BASE

0: X,

x0
R A Hefh: R
x1 Non-Secure Firmware 1£ Flash [ 231

4212 GET_CFGTBL_INFO

2 A T 3R R G 2 300C B K (System Configuration Table)fE Flash H 1) 5
hko HHREEE DT

BMANSE | x0: IhfgS GET CFGTBL_INFO

0: o FH R

x0 -7: BRI RANE R

iR B {E
Hefd: R

x1 KRG B R AE Flash ) FEdk

4.2.13 GET_RESET_MODE

ZEOHTAERNRFEEMRER . Hd, S3 2% ACPLE LK RGEIRIREIN
17 (Suspend to RAM). I EREHZ LU -

MNSH | x0: ThEES GET_RESET_MODE

0: Fa~ii FH R
EEE | x0 T REREH

Hoefh: R

19
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x1

ARG AR

0x55: M S3 IF ¥ nafi,
O0xAA: M S3 BT M ;

Hefl: 1B ERRS)

4.2.14 SET_SUSPEND_TIMEOUT

RYES3 AT, LA E MR R A%, iZGE N a N, H SR R
Gio IR T W EIZERN aSHENE, BRIRSE S3 MIRFEERE], Lot
AL IR RCE TIXAME, HBEAN S35, PBF &SN ERN #E, E N
I e, B3RS, HERGERMIETY 0xAA . WEREERH E ML

i, 5 EAR R I I ] s E N 0.
R R B R

x0: e

SET SUSPEND TIMEOUT

T 5 BAy, FREAE T S3 PRSI I 8], LAyt

PN
LPNE = i
x1: HFME
0: FKAHERS .
0: o~ R
IR [FHE x0 -7: RIS

Hed.: RE

4215 CPUFREQ_INFO

BRI R SR IR B, BIE AL BEE3 1% 2 18] ) B AR I AIOCHR R R A SCHF

ISR S .

5P SEOUAE O, SIS AL B S A AR I, AP g8 A% 2 1] TT REAR AT 5%
(affected). WASITCIR A AL EE B2 AL SORIRAL, AT AL LML IR, Kexr e
W BT AP AR R BV o SRIBRZH A O AL B 25 A2 2 05 DR 25

VA s B DR

20
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MANZH | x0: DiReS

CPUFREQ_INFO

x1: Buffer address AL PR BAZ IR AT B AF b

x2: Buffer size AL PR BAZIRAT BAF RS 8] K/
& A4 x0 0: RN, WIS AAERE E/MIR R

4-15;

-2: Buffer K/NA 2, x2 1% [A] 1 EE (8% /) buffer size

R 415 WEBEIHREER

A FR K FE (byte) W% (byte) i B
freq_count 2 0x0 B AN
aff group count 2 0x2 FRIEH AL

transition_latency

PR AR IR, DL ns (109 F))
AT

4 0x4

freqs[]

SCREIIMZ A, B T4
H freq_count 7€ . T—ITH
XL, 4 7 ROR,
LA KHZ JyHpis

4* freq_count 0x8

cores_in_group[] 2%

A 0% I 2 v Ak B A%
A E IR AL, B A4

0x8 + 0x4*
aff’_group_count Hi aff group count # 7€ . & —

freq_count
TR B AL B 28 A% 1AL

M2 TR

4216 CPUFREQ_RW
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A R BTG E AL B AL A 2 1 TR . A R D0

MNZH

x0: ThEE'S

CPUFREQ RW

x1: operation

PRAERAY,
0: Tii;
1: WHE;

Hefl: R

x2: cpu_id

Hir b B gz AR, B H A% ) MPIDR_EL1
{1

x3: target freq index

BEE M HARRAE IR LTI freqs[]H IR
5l o ZBHAH H x] LR BRAEN, AR

1 EHE

x0

0: o iR e,
-1: ASFRZIRSS

-2: AL S

x1

I (x0 R F{E A 0):

® fiff: RYRTIARA, L KHZ A,
o IuHRE: {RE
WHZHEERE (x0 R EHEN-2): RFEIARESHF
=

® 1. x1dkik

® 2: x2 kL

® 3. x3dkik

® IEfH: frH

22
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4.2.17 SECURE_REG_RW

BEE Secure JEME T & A 778 o

TN

x0: ThEES

SECURE_REG RW

x1: operation

#BAERAL.

0: Fifl:

1: WHE;

Hefl: R

x2: address

H AR & & A7 as Y EE Ak .

x3:value

BENME. ZSHOE % <] oR i EBRIER, 7
AR

1R [BI{F

x0

0: Fo~iEH R,
10 ASRRZARSS

2: AREIHHZSH

x1

I (x0 3R [EE A 0):

® Aif: Ik [ T A AR A HT A

o HEHE: fRH

TS EERE (x0 R BIEN-2): REFEESHF
B

® 1. xlikk

® 2. x2 3Rk

® 3: x3 k%
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Hefl: R

4218 PFDI_RIGISTER

24HT PBF 81T, PSCI th PBF skl #fE RSl SMC i ] PBF $2{E[1
PSCI I%s, SEBLARGRIHIEE R, thin: CHL. HJF. RAR (Suspend to RAM,
S3) FRHRYKSE (Resume from S3) . R Fxf FkAEZE], ToikZ 5K
HEH. T XRRGENSE KRG E IR, PBF 5l NTHEE BRIz HIR K
HL# PFDI (Phytium Firmware Dispatch Interface) , #1[& 4-1 ffios.

0s
_|| _|é':.. 'y

7 P5CI }
0s 7
4t
) ) i)
System Firmware PFDI Services I
“F
[ i
r II;H
(L3 PFDI PFDI I &

=kl Register Done FFDI

- Y

FBF

K 4-1 PEDI KL
A4 FHURshid R, RS A PFDI_REGISTER [4] PBF i/t PFDI ik
%. 3 0S it PSCI i/ PBF R4t HEIRE BRI, PBF i H &R G 3
PFDI 2%, PFDI JiR%5c¢k5, A PFDI_DONE iz[a] PBF. 74h, M &RSM
S3RBWKE N PBF I, PBF tH2xifiH PFDI filk%% . Wi &4 &l {4 K vE i PFDI
k55, W PBF 7 PSCI k55 #E i 3 E ANl A PFDI JIRSS .
PBF . #%[) PFDI R4 % 4-16 Fias. A, system off entry A7l
system_reset_entry 43 il /£ &R 4 KX Hl ( SYSTEM_OFF ) M R 4 #H 5
(SYSTEM_RESET) . PBF %] SYSTEM_SUSPEND fR4i%K )G, ®&4:i1H
suspend_start_entry %1 R G B 122 E 3 RGIRIR,  FR G EF 58 O 5 I IR 554
{EJGi el PBF. PBF 58 URHRAHCHIH#AE S, Flid suspend_end_entry 8 %1%
4t [ fF PBF 58/ T AH R AR IR AE . R G MARIRIR &S R E 0, 229 A
suspend_resume_entry 5 %1 & St [ 14
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#* 4-16 PFDI R%%

PFDI k%5 WL #2% PSCI RS
system_off entry KA SYSTEM OFF
system_reset_entry #H5 SYSTEM_RESET

suspend_start_entry Ja BRI

suspend end_entry PBF 5¢ iR AH A SYSTEM_SUSPEND

suspend resume entry | RERIRE

N, PBF 244~ PFDI i%%%: PFDI_REGISTER. PFDI_DONE.
PFDI_REGISTER (¥ FHE: R

x0: DIfEs PFDI_REGISTER

PFDI R4 R BRI H bk . A& KW #

MNSH
x1: Table address 4-17. Forfr, SN A2 06 AR 545 bR B 4 B
Motk o W RANBEAEA N PIARSS, TS R 3E 0.
0: FoTHH B,
Y EIREED x0

FAt A HERR .

* 4-17 PFDI IR% R H%E

5 W (B) | KB (B)
system_off_entry 0 8
system_reset_entry 8 8
suspend_start_entry 16 8
suspend_end_entry 24 8
suspend_resume_entry | 32 8

FEVEEMSE, PBF i PFDI RS, 2% PFDI RS HOAT IR AL B

25
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RGEM A PFDI_REGISTER W 8. k2 it, PFDI RS AT 5L
(cache &R, WRSE) 5 RGAME A PFDI_REGISTER B —%(. 7 4b,
PFDI ik 5% (¥ ) F B U5 52 B -
1. B SP_EL24t, FTH RGTF 178 #A AT ALK
2. suspend_end_entry AR5 A 0I5 NAE. HEARSATHVIHATA NAE, H
WA E B R E O 5T, @ PFDI AT BE R 2RI TRE A7
3. A FHVIE BT A I 10 %A

4.2.19 PFDI_DONE

ARG EAE ¢ BUH MY PEDI k45 J5, A PFDI_DONE 3% [A] PBF .

MANSH | x0: ThAES PFDI_DONE

IEH# L, PFDI_DONE i F AN 43R 6] F 4
IR [AlE x0: PR RIRS
USR], U xO S5 [ 4 SR R

4220 GET_PARAMETER_VERSION

A% O RS RIS R 0 SRR R RIS 5

x0: LI GET_PARAMETER VERSION

0x00: PLL %%
BNZE 0x01: PCIE ¥
! 0x02: DDR Z%i%

0x03: COMMON &% %

Hpbde, RiE S

Bit[31:16]: FAT;
Y IR EEN x0
Bit[15:0]: KA S
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4221 GET_RST_SOURCE

ZA O T 3R CPU B AR K

INZHL x0: Lhfgs GET _RST_SOURCE

Bit[31:0]: & {7JR A

0x01: FHIEFAL

iR [B{E x0 0x02: BAFMENL (PLL 2AL)
0x80: &I 1AL

HAbfE: LR

4222 PLL_INIT

2R TH1E61E SOC Hi%.

x0: LIS PLL_INIT
AR5 ID:
NS x1
0x00: R E
x2 PLL iR&SEEH e (LK 4-18)
NRGESEAER
x0
R LR 4-3,
, BRSNS (U RIRECN: -3 A
R [AE
VOR
x1
0x1: CPU #ii%4ki%,
0x2: DDR FiFHHR .

AR S5, R E IR & B RAF AR AL (PLL BA) £ EHE.
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% 4-18 PLL R&SHE

s Hihk PIFRE XL RE Vi BH

0x00_0000 PLL MAGIC 4 | 0x54460010

0x00_ 0004 PLL ZH R RA S 4 0x00000001

0x00_0008 PLL Z#3 SIZE 4 BRIk 0x100

0x00_000c IRE 4

0x00 0010 CORE #i A Fiif core \%B%ﬁtfﬁﬁ%; AN MHz.

tean, fHN 2200, FIK 2.2GHz.

0x00 0014 N 4

Fi i DDR #f/& Ukl 2%, HAih
0x00_0018 LMU i 4 4*Mbps. Hll, {H4 800, Fonfeii
T# % 3200Mbps..

0x00 001c IRE 4
0x00 0020 IR 4
0x00 0024 IR 4
0x00 0028 IR 4

4.2.23 PCIE_INIT

Z3% I T1461 PCIE 424l .

x0: DjRe's PCIE_INIT

x5 ID
LTPNE x1
0x00: PCIE #I4E4k AR %S
x2 PCIE IR &S H N (R ILE 4-19)
x0 IERRIRE 0, AR [E R 4-3.

HRZHG (U RR E Y. -3 I
IR E{E RO:

1
h Ox1: PCIE 0 ¥IHEILIIK, F2ithl,
0x2: PCIE 1 ¥JaBt 5, FE9mtdh.

* 4-19 PCIE IR&ZH3%k

s Hihk PERR X T Vi
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0x00_0000

PCIE MAGIC

0x54460011

0x00_0004

PCIE SR A5

0x00000002

0x00_0008

PCIE 245k SIZE

RN 0x100

0x00_000c

TRE

N RS

0x00_0014

PCIE ZhRERD &

bit[31:16] =
0, PCIE1 AWJiH1k
1, CIE1 #I4a1 N x16
3, PEUI1 ¥JiH1EA x8
HelE, RHE
bit[15:0] =
0, PCIEO A ylia1L
1, PCIEO #IUHfE N x16
3, PCIEO #I46HH x8
HeE, R

0x00_0018

TRE

16

0x00_0028

PCIEO #%#i] 4% 0 JEAlfL &

bit[23:16] =
0, EP#ix
1, RC ik
Heefd, R
bit[8:0] =
0, HahhE, HNXE
1, il GEN1
2, iy GEN2
3, yiiily GEN3
Heefd, R

0x00_002C

PCIEO # il #s 1 FEREEL &

I I

0x00_0030

PCIEO #%iil|#s 2 FEAHAC &

I I

0x00_0034

PCIEO # il #% 0 ¥

bit[8:0] =
N, PRESETN
(EJEH 0-10)

0x00 0038

PCIEO #iill#% 1 ¥#{E

I |

0x00_003C

PCIEO x4l 4% 2 IIME

I |

0x00_0040

RHE

80

0x00_0090

PCIE1 #iill#s 0 JEAHAC &

bit[23:16] =
0, EP#={
1, RCH
HefE, RHE
bit[8:0] =
0, AN, FRE
1, N GEN1
2, iy GEN2
3, &I GEN3
HefE, RHE

0x00_0094

PCIE1 #5125 1 b &
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0x00 0098 | PCIE1 =i 4% 2 LAt E 4 &) I
bit[8:0] =
0x00 009C | PCIEI #i%% 0 yfr{H 4 N, PRESETN
(EYERE 0-10)
0x00 00A0 | PCIEI #i#% 1 HH1r{H 4 I/ b
0x00 00A4 | PCIE1 i #% 2 ¥f7E 4 A L

4.2.24 DDR_INIT_SERVICES

2RSS ADIREIRSS A, ERMEMIIGE S, H&RS 1D #7hREX 5, %
AR55 ID WL 4-20.
#* 4-20 DDR ¥IiBtL RS %
% 1D A
0x00 DDR #4510 AR %%

0x01 DDR # A E il

0x02 DDR H il i e /fie et

4.2.24.1 DDR_INIT

1ZH: O H T #4614k DDR 5 1il 2%

x0: DjRe's DDR_INIT

A% 1D
NS x1
0x00: DDR #JHa4L RS
x2 DDR RS ¥R R IE 4-3)
x0 1EAfIR RIEILZR 4-21,
AR EERIYS (SRR A -10 IE
x1

Bit[31:24]: 51 IE

BF—> bit fRF—/NEIE, bit24 X NiE
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0x1:

0, bit25 X NIHE 1, KM
Bit[23:0]: fHiRgmiY
training fail

Hoftfe: fREE

% 4-21

DDR Ai455$13%=

s Hhk

YR L

B

L

0x00_0000

DDR MAGIC

0x54460014

0x00_0004

DDR ZHR A

0x00000001

0x00_0008

DDR Z#(5& SIZE

ERIA 0x100

0x00_000c

TRE

o N S N

0x00_0010

I IE P

BIT 0: CHO ffiEfr
1: fIHFiEiE o
0: XHMIEIE 0

BIT 1: CHI fifigfis
1: FTHHEIE 1
0: XHIEIE 1

BIT [7:2]: 1#FH

0x00_0011

ECC 1l

BITO0: CHO DDR ECC f#i fEfi7

1: DDR WAFELH S HF ECC, NI
i ECC

0: AMHfifE ECC
BIT1: CHI DDR ECC f#féfir

1: DDR WAFELHSHF ECC, NI
g ECC

0: AMHfifE ECC
BIT [7:2]: &

0x00_0012

DM # il

BITO: CHO DM fifi g £
1: f{ifk DM
0: AMififE DM
BITO: CH1 DM fi fgfi7
1: {{ifk DM
0: AMifiE DM
BIT [7:2]: f#F

0x00_0013

RHE

0x00_0014

MCU Z:Atc &

BITO: HX SPD Al fdifiE

1: 2HL SPD 4%

M SPD HisHAiiZe, XLt PLL
ZH3R 1) DDR E4EE, BT
H/MEME NI 2 DDR fE4E %,
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HALN 4*Mbps.

0: /N SPD 4%
BIT1: 2D training i, /& 75 % F margin
B W training /& 75T

1:  >KH margin #|IH7

0: AKH margin Fr
BIT2: S3 [F>KE meu #& 75K F devinit
B

1: KM devinit f5{

0: KM IEHH
BIT3: 2T 4% il

1: fRE 2T #x0

0: BRI 1T £
BIT4: —Ha—_ffifE

0x00_0015

Training debug %]

1: ffge—H=, —/MEEFHN
RNAESR

0: ZEfH—H=, —/MEEH—
RN
HAthhr, R
Training debug %1 :

0x04: full debug

0x0a: coarse debug
0xc8: stage completion
0xc9: assertion messages

Oxff: only completion

Hofdfe: fRER

0x00_0016

Training recover

Training recover %l :

0: phyinit i IE training

1: phyinit I AN training, 11 /2&
M flash H 32 ECZ HiERAT (1 TC B 5
HoAbfg: fRE

0x00_0017

TRE

0x00_0020

i#iE 0 DDR 2 &

64

BYTE 0x0: dimm type
1: RDIMM 2: UDIMM
3: SODIMM 4: LRDIMM
BYTE 0x1: data width
0: X4 1. X8
2: X16  3: X32
BYTE 0x2: mirror type

0: stardard 1: mirror
BYTE 0x3: ecc type
0: noecc 1: ecc

BYTE 0x4: {5
BYTE 0x5: rank num
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Ox1: 1rank

0x2: 2 rank

0x4: 4 rank
BYTE 0x6: row num
BYTE 0x7: column num
BYTE 0x8: bank group num
BYTE 0x9: bank num
BYTE 0xa-0xb:

module manufacturer id
BYTE 0xc-0xd: tAAmin
BYTE 0xe-0xf: tRCDmin
BYTE 0x10-0x11: tRPmin
BYTE 0x12-0x13: tRASmin
BYTE 0x14-0x15: tRCmin
BYTE 0x16-0x17: tFAWmin
BYTE 0x18-0x19: tRRD Smin
BYTE 0x1a-0x1b: tRRD Lmin
BYTE 0x1c-0x1d: tCCD_Lmin
BYTE 0x1e-0x1f: tWR_min
BYTE 0x20-0x21: tWTR Smin
BYTE 0x22-0x23: tWTR Lmin
BYTE 0x24-0x3f: {7F4

0x00_0060 | @i 1 DDR 15 & 64 | AL

4.2.24.2 DDR_SUSPEND_ENTRY
2 A AFREN B R -

x0: LIS DDR_INIT

x1

0x01: DDR # A H Rl

Y IR TN x0 BRI 0, HRiRE LR 4-3,

4.2.24.3 DDR_SUSPEND_LOCK/UNLOCK

AR DL NAFEN B RIET G H VTT Bilfe g e, 3Ue k.

x0: LIS DDR_INIT

LTPNE
x1 %% 1ID:
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0x02: DDR H RI#E €

0x03: DDR H il fiE s

AL

x0

IEARIRIE) 0, HEGRIR[EI LR 4-3.

4.2.25 RELOCATE

ZIj% T 87 PBF, 7 A AT A PBF JIR%s - %S R H B, — 5 BA A,

HLAAZRAE A AR URA BT 5 4 RE T o

x0: IhAgs RELOCATE
k% 1D
. x1 0x00: k- HIfIEs5
BINSEL
0x01: MRARIK & IR 55
, PBF B:fifi ]k 55 S Sk bl O =0 0L 3R
X
4-22)
x0 IEfIRE 0, iR K 4-3.
A EL(EN
x1 RIS A
#* 4-22 PBF #EhbiRS S5k
ks Hihk YIFEE X B Yi B
0x00_0000 COMMON MAGIC 4 0x54460013
0x00_0004 COMMON ZHRIA S 4 0x00000001
0x00_ 0008 COMMON Z4{3# SIZE 4 RN 0x100
0x00_000c REE 4
A~ bit fXFE— core.
Bit 0 %W core 0:
0x00 0010 CORE f1{# ¢ BITMAPs 8 1:  Forflige

0: FRRKM
Bit 1 &I corel, DL ZSHE
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4.2.26 DEBUG_INIT

ZIRE % PBF R FT EI 24K .

x0: DjRE's DEBUG_INIT

x1

0x00: I ENSER B E

LAY (RS .
i N MRE545E2 (BRIA 0x0):
0x0: % AT B
x2 0xl: —2%
0x2: :Zﬁ

HAb A PR B -

IR B x0 AR 0, FEIRIREILEK 4-3.

4227 SECURITY_CFG

%R 55151 CORE M 22 4% 4% .

x0: DjREs SECURITY _CFG

f4% 1D:

x1

0x00: Mt & %4520

M550 CERIA 0x0):

N o o
WANZHL 0x0: level 0, ERINZL 5

Ox1: level 1, W42k, Bj2/3/4, 4B
x2
1

0x2: level 2, =4, B 1/2/3/4

R URIER7N

1R [B{F x0 IERAIRIE] 0, FHRIRE K 4-3.
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5 K LOGO K 44 3 HR N

KB E T LOGO Wi 5-1 Aok,

PHYTIUM K i5

K 5-1 k& LOGO

KRG, FEAEAE B os PYLE TR, ZA7E BB A B Bor kB LOGO. B 5-2
o o PR INT R PN < P a3 I o INT T T O B S e il w2 b= -1 1L 7
LOGO.

PHYTIUM KiE

\—E%Iogo

\]HJLEW:EW.

—_— dBEHL i

K 5-2 FEHER T LOGO mEE
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L PN

[1] SMC Calling Conventions (ARM DEN 0028).
[2] ARM Power State Coordination Interface (ARM DEN 0022).

[3] ARM System Control and Management Interface Platform Design Document (ARM

DENO0056A)
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