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AT KB E S N Z A2, Tl e S ik =S a1 3 8507 T, 2 B e i
5 A% TR CE S0, b2 TR0 BE, A Wrde AR AT - TRD R Gy R B85 0 7 C B AR SR AR A1
LYV, BJaiRE] T SMBIOS 5 EESEIL AR ML R o #5110 5E S K B [l 1 5 P AZ A5 2 A% 338 O B 45
HERE S, [ A PR A Ay A s X e B0 5 B A A A A g 55 77 T

ARTEREF AL SRR AIR AR PR, D AIRAF . IR PR 2 BT R
AIRAF . FARPAARAF .

ARFEH EEREN: F/NE . mERE. ERAR, RBR. BREA . BhE [ERE . XIgE. 75
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/it CPU A& RGBS RO ME
1 SeHE

AFFEHE T s CPU FF K RG k25 (8], BT & . [ 4F 5 A4 45 25030 & SMBIOS S8
ZIERIER ., AMTEER Tl 2 5513 5 &% CPUT KR RS, BN HE RS miEmE eIt & MH
KT il o

AFNTE B I VO A E ARV 2 . 1B SR P S A B ORIEFFIE, RO — P20 E .
s Co Bifs D N TEEANYE, VEANRVEET X AR R R Gt T BARZ) € . Sl G Sl A—
HF,  CAVEAHALE i .

2 RKES5EX
AFFERT FAARVE 2 LR
a) [EfF: Firmware, 5 A ROM. EPROM F53E 5 RAFME & AR P, A srda il Ao 8 52 pl %
b) BIOS: F:AH N R4, Basic Input Output System, —#ZH[E{LE]FH _E—4 ROM &5 L
MIFET, ERAFETEIEARMANRMBRET . RAaREREE. UG AR MRS HEs)
F&/F. BIOS SHlifk R AL —HE, WAGFRAMEME, ARG A [E 1 F1 BIOS AMEIX 75

c) UEFI: &—Hm ¥ @l 1, Unified Extensible Firmware Interface, #& Intel N4#T
FKAE) PC [ HIR R . FE ORI RSS2 th (bRt . 228 H P24 48 7E 0S a7
A& E—8 IEMIBEE s, ¥EMZEIR 20 24 5L PC BIOS M4k F3 .

d)  PMON: MIPS Zt4HLa% I F i —Fh 34 BIOS Ml boot loader HB4rTREMIFF HCIRADHAF o

e) SMBIOS(System Management BIOS): J&EMELRSH]EE DRtk B 7w i S S B
HAIE S — V8. DMI (Desktop Management Interface) +2#5 BhUScE N R G5 B HE B R
i, DMI {5 2 (RS- AL ZBTAE ™ s TREIEE SMBTOS ARVE R AT S N 2E4T - SMBTOS A1 DMI 52 th ATk Fi 3
H1L#4 Desktop Management Task Force (DMTF) 2 EE B AU BT AR UE -

£) HT (HyperTransport) : & —Ff 3R b A4 sl i B B 1T T h B 2o A 2R BOR,  H 2
I A T R A s B . HT @ 48 CPU B A0S (BAbMr) Z [l dEse 2k, B HT
B BT Intel “FEHRIATE AL (FSB) , HT $#&H AR MM /24 HT1. 0. HT2. 0. HT3. 0,
HT3. 1,

g) PCI (Peripheral Component Interconnect) : FEIEHEEHL-T-THE N ISP ER A B2
1, T8 SUR BB S 2R HIARE o IEAR HE RVFAETH AL 2235 20k 10 AN M PCT AR1EEI Y R o

3 HMIXHR

Jts PC 7 i R 5 %A% D R GE A B Z T T AR R RO R B 1 s
ARG

1C

A {5 %A

17 1L 1L

PMON r R Cn AR JHIER 4 (41 Uboot)
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B 1 #EOS5RZNESHZ BRI X R
4 HbnEESEISE
4.1 Rt EsEIER

goCN AR 28 AT DR S i I PCT 32 CHERRAMMY Fr, tHnT DU HT S FHEEM . BT HT ¥
FUE R, MK FETE, BUE 24 HTL ui FCOEREAM A iR, ASFRES A b bk 23 (R B 20 2 s 3
(I F T o

4.2 Hhhtzs|EER

HichE 7S AL E R 2 52 a0
a) 0x0000_0000~0xOFFF_FFFF ik 256MB = [A] A s A A7 25 (] . HoH 0x000 0000~0x001F FFFF
R FEPS L A [ AR B 1 2M HukkZ3 (8] 0xOF00 0000~0xOFFF FFFF & Ay [ fF {5 BE 1 16M Hi
b, HTS5AREE RS E, WEMEZ . KPR EETIEE. Smbios, Vbios 5.
g0 UBFT ) 16M Hbdik 25 () B kR, B 1 B IR EE 0 B2 16M PLR 25 10] . 225 Se Bl R .
OXOFFF_FFFF TOP
OXOFFF_EO1E

SmbiosTable |
OxOFFF_E000

|
|
|
|
|
|
|
|
0x0F03_A000 |
| BootParams |
0x0F03_0400 | |
|
|
|
|
|
|
|
|
|
|

Exception Code |

0x0F03_0000

Smbios |
0x0F02_00C0 |
S3 |
0x0F02_00A0 |
Vbios |
0x0F00_00AO0 | |
| Shutdown |
0x0F00_0050 | |
| Reboot |

0x0F00_0000

b)  0x1000 0000~0x1FFF FFFF Jy PCI 45 10 4% %5 8] K 34805t A it B 27 A7 w25 1) 5

¢)  0x3000_0000~0x3FFF_FFFF & [t B 75 17 2% (1) 25 () i 5

d)  0x4000 0000~0x7FFF FFFF >}y PCI ¥4 memory %% )i [ ;

e) 0x2000_0000~0x2FFF_FFFF 1 0x8000_0000~ it P A7 3 1:-0x0000_0001 Jy {4 B4 25 i ;
£) i AR ERAE E D 0x9000 0000, & RSUNA FFIA TR BRI M emap 4546 4% 842 L5 (118

2
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g) i NAERENEZ RN
WFER: 2 n+0x10000000 , 31 <= n < 40;

T i A SR HE B 2 5 41

0x9000 0000

0x11000 0000

0x41000 0000

0x81000 0000

LR, i AR DL 090000000 A5 (ARG Hh N AFHBEEAH SR B34 E D 1247 B .

h) NAF IS B0 th RS A S 2 N, WA T BB PAFHIES AL S 25 R4
BVE WL AL 8 5.

otk == [E K43 W 2 B

i System RAM

T 5 P 77 3 41 (0x9000_0000)

Reserved

0x8000_0000

PCl #% Memory %[

0x4000_0000
IRl Rags N LR PSR sa o

0x3000_0000

Reserved

0x2000_0000
10 558y L B %3 17 as
0x1000_0000

System RAM 256MB
(H:dr 0xOF00 0000~0xOFFF FFFF Ay
P A, 0x000 0000~ 0x001F FFFF
0x0000_0000 | Ay3Hfe 75 & Wit A [l 44 £ B A5 FH D
& 2 thitzsE 5 E
I THI 2451 R i B v i A A AR ASE R O
a)  WEHRNAFR/INN 1GB, W NAELE RS k2 (A3 1.
=1 16B AFEHIE R

oLz Zin bt YN
ek 0 0x0000_0000_0000_0000 0x0000_0000_OFFF_FFFF 0 - 256MB
ik 1 0x0000_0000_9000_0000 0x0000_0000_BFFF_FFFF 256MB - 1GB
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b) W WNAER/NA 26B, M NAFLE RS b 2= (A a0k 2:
< 2 2GB WFEHIt AR
Rk o b N YE N
Hodik 0 0x0000 0000 0000 0000 0x0000_0000 OFFF FFFF 0 - 256MB
Hoihk 1 0x0000 0000 9000 0000 0x0000 0000 FFFF FFFF 256MB - 2GB
c)  WIERWAE AGB UL L, WINAAE RS H bl 25 A W5k 3:
3% 3 4GB WEH It AR
Fof bk A Mk Yy N
Hohk 0 0x0000 0000 0000 0000 0x0000 0000 OFFF FFFF 0 - 256MB
Hodik 1 0x0000 0000 9000 0000 0x0000 0001 7FFF FFFF 256MB - 4GB

4.3 DMA #i38

a) TAYEJyMr iy DMA Hidik 5 N AE DB bk (R 06 256 Z0 101 B : B dmaaddr = phyaddr.
b) 2H AE M iy DMA Hihik 5 P A7) B b (R0 B 26 58 49 N PR A7 0

P AE UL A 256M I 5 DMA Hihik ok 209 121 st

P AEHBEE R T 256M IS 55 DMA IS 56 224 dmaaddr = phyaddr — 0x80000000.

¢) 780e YE My Fr i DMA Mtk 5 PN A7 B b I R0 R DG 28 43 A I PG .«

N A7 HHEZE A 256M B o6 28 dmaaddr=phyaddr | 0x80000000;

WAE IR KT 256M B 101 Wb,
5 HEECEMTE
5.1 B 5H#ZXTHERX SR E

5.1.1 EBEH#S5A%XTHERST
TR P B T R g T AGEE R AR . PCT AR &b, MA@ PCIL HT 1

Pty v BB W ] 25 R AL B AN B A TP . R, RN R R WHE R AN R 2% . T
BHAVERT H A2 RTE B AR R Ge T R B VG L g8 S A KRGl ic . v,

BT R 405€

a) MY T T e e Rk, A ) r BT 23O RS EH EH P AZ R

b) [ 53 5E M v R PCT/PCIE e AR 1) o W5 F s MR b, 94 RGN e b I
()4 FLASCS F P IR R BT B, A A RO AR AR R A G, PIAZ A7 5 CPU AR IR
o CEFE CPU A% A b 3R —N A% AT UG BCAS [RIAR I 1) A2

c) [EF5ER PCT WA RIS 5, RN T, B R0 i IR, 4 —A PCT %
# 8¢ PCI/PCIE it b nlREf & T A7 28 5 N BB I h W4 5, [RIIN 75 20 v B
TS A AT R, ORUEE AR BH 2 HT 1) 0-16 A7 r W7 fm) & AR LA

d)  HBAERGAZIES R WS B, RS R 2 A7 38 AT . BhAh, AE RGN L 6
TR0 F P S P v A i A A T R

e) WHAEE CPU, WREMKPBIMAARE, FrfE S hE LSk, JHE cpu type
(R IEFEA R T 6 3CHF,  IXFE AT DU — A Wi ZEfIEAN RS S 0 CPU - #RI&E H «

£) WA MST/MSI-X,  H AR AR MY 1 iRtk B b b, [ELEAS P A 5t
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51.2 rRERILEL N

INERA 8259, HrhWrabBLTr A E IR
a) BRI HT e S A A2 e H e — AN Wz, SRS REAT L2, I LG R HT AHRZF) i
) Az, XA T 8259 BRI\ TSR 2K s
b) [ R T B TS LS AL, WAL E SE SRR IR A v b, I HL 4 R LA A
A
FLATES 1) PP B A 2058 2 WA B B =
5.2 TSRS EC R & XK AR BT 2 E

0-15 T+l & 4 HHETAIR) IS 7 200 -
a4 0-15 SrhlfieA

HTE H WTYR LA

0 HPET HPET =3k 5 5 I 8%

1 18042 XT-PIC g4

2 i3S XT-PIC

3

4

5

6

. SCI RGyEH W (A2 104 B Fn
DIhesE)

8 RTC XT-PIC SIZHHf

9

10

11

12 18042 XT-PIC fAR

13

14 Ide0 XT-PIC i

15 Tdel XT-PIC 1%

15 5 DU B W5 Fors F P R BT B AT S AN [F T R R G0E A E 2058 , 3AIB+T80E R R4t 0] 5
LIt C, 3A/B+2H JF R RGin] 2 LMtk D, 3AB+7A K ZG 2 W% E.

5.3 SRFPEHLITHERNNE

TFR ZRGe b U8 A BB LPC, AMEEHT CPU HY.
6 EfSAZZEOERSHTE
6.1 fESHIREIRIAE

NAET R =AW EBCAFEINRCR . ALBEES, 3858 ARG, Jets-F 6 HUE dE 1R 17 P9 %42 CPU
KA il BEERE. WK, pei—mem Hitk. video bios Hidik. busclock 255 . Fft
N: ABESE . ZERNNZLAERIUE R, SN A G Bt RahiEtr. b, FERRAE
O 2 [RIE X AAT LU cpu type, processor id, PIC type, ht enable DA & board device Z&45f4Hk
FHIRIE 2 o

s 2 5 3 SR RGER A M A IR G EATAL S, X R RS2 WM % B TR, LA
Je B e 7 A LA K

il
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6.2 tEEHKI
6.2.1 ik

AR LA PMON A1 Linux A% [ SEBILNBIR Ui B (B S TG 45 M PR a5t bp DUETAE a2 %
fas o

6.2.2 [Effrpscif

FEE R, & — DS — KRBT RE a5, B AKE XAE boot_param.c H1, U
efi memory map &% R4 M memory {8, efi cpuinfo loongson Ab¥E CPU HIAH=E 855, NT %
UEFT B IF R T EE 25 18], H4— SR IR S5 s D e SR it — AN WIaa A s 2, -

Int init boot param(struct boot params *hp)

{
bp—>video bios_addr = 0xc3f00000;
init efi (&(bp—>efi));
return bp;

}

struct efi memory map loongson *init memory map () {} T8 —TEAAMRAE

6.2.3 BEBESE

FE [ A rR T I T SRR BRI 55, B8B83 boot_params HISSHAT, RAZE5HIATRE
bp WfEET a2 # 74, fE main. ¢ FIHH] boot_params (#EEE, FFRHIRETEST a2 W 745

6.2.4 RNEZEPLI

FENRZT, WAL S ZR A AT LA, HATRAE env. ¢ TEIEMT. B 56E CAIE
PF5e e — BRI Z KA, 1E head. S WP a2 FrAFas it tl, WUESS fw_arg2, IR FELHEEHIER, Jf
XA R S5 AL A AR B A B AT s 4

struct boot params *bp;

bp = (struct boot params)fw arg?;

emap = bp + bp—>memory offset;

SR R AR, URISEAO (S BB 3T T b et

PR RS RIS e AT B, AEMTREE, Hh e SR BT B .

7  SMBIOS MTEHISEIRAE

SMBIOS A& TR B AR St i i ¥ LARRAERS 27 i i B BT AR A4 Y. DMI (Desktop
Management Interfacece, DMI) il &7 BIEE N R A BERIEE RS, DML 15 B U EE A ZITE @ H%
HEHE SMBIOS MUVE AU RTHE 4T, SMBIOS A1 DMI J& 47 \V48 S M4 Desktop Management Task Force
(DMTF) 25 B FF IS B AR bR, Horbr, DMI Weiti& FH AR S R E RS, DML 24 & T
BN ARG Z MO E. CE TARER T EBREEINTTE 7k A X REH) T .
DMI FF-BEH 7 /2 Management Information Format MIF)#IEFAE. X/NEIEEOFE T A *
LI R GEANRC A A5 2o Sl DMT, P RTRUREUF A k) . & DS B LS RA RS
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H RSO S SMBIOS KB : %% SMBIOS 2.3 FIGRA, WA ELLT 8 ANk
ARG

a) BIOS 15 (Type 0)

b)  RZGiMFE (Type 1)

c) amfElE (Type 2)

d) IEEE (Type 4)

e) WYIBAEMHERES] (Type 16)

£) A% (Type 17)

g) IREAEEAS (Type 28)

h)  FigEwFaR (Type 127)

Hrp:

Type0O BIOS 15 2 F i [E 1EE A (BIOS Version) Z15E kgL 5:

# 5 BI0S {5 229 EA& 15 A K& 254

24451
i I BRs ETR I {2 K ETR %S BT KATHM

PMON3 Loongson - PMON - V3.0.1 - 20120808

Type2 H7= i (Product) 5 BA& &€ W 6:

% 6 P mlE B YER AR K 24

P pu3 * P b
2651 CPU B e .
0 JEBRS | & |CPURE | = | iF | ¥ - *z e =2 RFARIR
¥ G ¥ & ¥
2HSOC
Loongson - LS2H - SOC - 1w - V1.01 - DEV
FERIR
3A780E
Loongson - LS3A - RS780E - 2w - V1.03 - ATX EVB
RS FF K AR
Ju Ak 3ATSOR )
XU TF BMC Lemote - LS3A - RS780E - BMWC - V1.00 - server
P IR 2% AR
3ATA
Loongson - LS3A - A - 1w - V1.00 - ATX EVB
PR T R AR
6 7E:

a) CPUMSEIMIEE” w” s&/NE LIME A1 5 [ FR ¥ & i BMC (Baseboard Management Controller, it
R e ) B TCM (7rust Cryptography Module, BJ{SZREBLHL) X 43,

b) CPU RS2 U T

3A #%1: LS3A1000. LS3A2000. LS3A3000. LS3A4000

3B £41: LS3B1000. LS3B1500. LS3B2000

2G &%1: LS2G1000. LS2G1500

2H £ %1. LS2H2. LS2H3

¢) MRARRTFE, Hag N2 T
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FE AL/ E R R PR S /YR

PR R B Bl AWK NB BU notebook s AR 4 13 Y Aff
CPCI/VPX/ATX/MATX/TTX/ %55

Z44; NB_A1001 B{ notebook al001, CPCI 1000, MATX A1601, ATX EVB &%,

8 FMAMNE

1D NRINE L EE M 08020 0000 FF44 .
2) Linux RGH[EFS WZiE DS 8 E a5 A5 /proc/loongspec XA, #&0anF: BL
“LOONGSPEC=" JT=k, JEERLA Ox JF3LAY 16 k. 41 LOONGSPEC=0xaffff30.,

9 R

INEA

RALS R HE A 2 B VS R S I B AR N O, E e T RS R R WAL AR
SHARETH . SMBIOS SKELL)E 55 M, A6 A RCRAT S 2 TG R R R At BEAT 2 ok AR B
PBRAR A& BRI, AR Tt R B 7 St Al RN 4 —
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MR A Jits CPU AR RGHE S HIREN
A1 BHSRZEOENX

ATTRUE T BAFE B AR B 1€ 3, 8 T R B R, T 1 UEFT Wl e fs 2
5 R SRR E LR
#tdefine u64 phys t
#tdefine u64 unsigned long long
#define u32 unsigned int
#tdefine ul6 unsigned short
#define u8 wunsigned char
VE: NREGEE 32 f2, AR 64 RLAIAEE, FEACRDSEINRS, EUGEEIREIE K ubs, FFEMAIAL
] ubd R AGMREGE L, FEAMTET A M ER B, BWSRESN S, Hxf UEFI/A
%5 PMONG4/ A % 64 A A4 A1k
12 T EEHER, 1R 5 Fir:
R"A 1 RBEH—NER

ik HiR
struct boot_ params B SHEEER, Dk
srtuct efi Efi NASEMA, bk
struct smbios_tables SMBTOS (s Bk, %ik
struct loongson_ param L Ath 25 A A T R A%
struct interface info BEOGE, MdIEAGHER
struct loongson efi memory map N AR EZE RS S, Dbk
struct system loongson JEits system FIE R, INHERILEXEE, &7 H numa 25
struct efi cpuinfo loongson 5 CPUMRIME R, iR, ML, Wik
struct irq source routing table FE S, B ThlrEhgs, PSS
struct board device R AR B 2% H R 45 7
struct uart device OB S5
struct sensor device MR L R RS AH S 8 2% 25 4
struct loongson special attribute o RS N P T A 4
T SR RS 7R ELA B S I e i AR, B SR, TR ATE L) E LW TS,

AREEAT EF F G AR, OV RIES AN, R T EY A MTEBA KGR, ATInAE S5 R 1k
boot_params HJ&JEH N, FFAER H RIS as U

A. 2 boot_params

struct boot params {
struct screen info screen info; /*info about screen, reserved*/
struct sys desc table sys desc table; /* tables in bios, reservedk/
struct efi loongson efi; /*efi struct */
struct efi reset system t reset system; /*information of reset*/
I
] {1 B 2 J2 K5 boot_params HJZ5 M IATREN bp ML WKL, XHA 1% —HE 4K
i, screen_info, sys desc table, efi info ZEr] LAETHT{REE .
WIRSE X s streut efi loongson efi.
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Z= A. 2.1 boot_params Z5fa{RiEiR

53!

X

screen info

IR S = S O i A R EVHE i e

sys_desc table

SELIPSINE Y EE

efi

efi loongson %544

reset system

RGEEH. KHER

Hrefi reset system t Z5¥fAk:

struct efi reset system t {

ub64 ResetCold:
u64 ResetWarm;
ub64 ResetType;
u64 Shutdown;

u64 DoSuspend; /#* NULL if not support */

T A 2.2 efi_reset_system_t Z5RiEIA

BB =X
ResetCold Y=k
ResetWarm R
ResetType HFRA (RED
Shutdown ESN
DoSuspend e/ RIR

VE B B A ) S S BRI T 58 451 U0 2E 12 A L 45 44 Y Shutdown\ResetWarm DA A DoSuspend

WAE X, ResetCold . ResetType FIfRE.

A.3 efi

struct efi loongson {

efi_system table t systab;
/% MPS table */
/% ACPI table (IA64 ext 0.71) */
/% ACPI table (ACPI 2.0) */

u64 mps;
ub4 acpi;
ub4 acpi20;

/* EFT system table */

struct smbios tables smbios; /% SM bios table */
u64 sal systab; /* SAL system table */
u64 boot info; /% boot info table */
/*have non this struct for PMON

efi get time t *get time;

efi set time t *set time;

efi get wakeup time t *get wakeup time;

efi_set wakeup time t *set wakeup time;

10
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efi_get variable t *get variable;
efi_get next variable t *get next variable;
efi_set variable t *set variable;
efi_get next high mono count t *get next high mono count;
efi _reset _system t *reset system,;
efi set virtual address map t *set virtual address map;
*/
b
ZEMEREE T efi IRFMKRMIRZ(EE, B system_table, acpi, smbios, time fR5555, X
BB BE 24 BT PMON [I3ERE FIEksedl, JE1EA UBFT (A6 S S5 MR TR Y FE TRBE (1, H Al 32 S48 10
{5 558 AL smbios Hio ZEEMIARIERRIEN UEFT IE5HE Lo KB PR, UEH smbios.
PAZE M : strcut smbios tables smbios;
A 3 efi LEMIIEIA

o =94
mps LR FEAE RS R
acpi Acpi MIHE;
acpi20 Acpi #7818 B ;
smbios Wik 5 FAHKN{E S, 40 CPU, memory, irg &5;
sal systable SAL Table ffE R
boot info SRS EE R
get time RIS 24 R (1A IR 5
set time BEE 24 BT (1A [R5
get wakeup_ time A5 N B ] 5
set_wakeup time e e BRI (8] 5
get variable RG] B4
get_next_variable AT —IA S
set variable WEA

get next high mono count

reset system

HEE, TR

set virtual address map A2 A bk 1A
A.4 smbios_tables
struct smbios tables {
ul6 vers; /% version of smbios */
u6b4 vga bios; /*vga bios address */

struct loongson param lp;

b

Smbios tables R[4 SMBIOS #itE, SMBIOS /& F AR Bl & Giffill i # Lhbm A% 20 Bom r= ih iE BEAE B BT
TEMEN GG, USSR FEHS . Bk FHER. B #IERS. IR WFE TEBAT R
FVEN . SMBIOS 25 AR AME S, vea bios EHibl, KOS EMKMLEMEEE . H vers &
FRRAEE IR A S, vga bios fR1F vga bios HFEHIIE, loongson param Ml &5 jetik ZAH /)
5Kk vea bios HUFNHL vea bios BBk, 720045 FAER] x86 A4~ (41 RST8OE ££ &)
o F A S AR (0 TA1000 4858, B A ZI R R R FOREME 22—, W R 2wl A2
Hiff vbios BIMSIE R, vga bios MMEERINEE N 0, THARER AR I BEHLEL .

WAGE e SR b, IR EER AR R DAL AE S, AR — AN RANE G E X, WA

11
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TeiE A A . W vga bios, ANE CETEAH A SIAEL K .
FERG AR RS B (0 TA1000) SRR IIEAL T, [ AU E BHES vbios FRAFETE N AR E X
Horh, 8 vbios WAFHEEIRIL vea bios fEEEZA %,

A.5 loongson_param

struct loongsonfparams{
u64 memory offset;/*efi memory map loongson struct offset*/
ub4 cpu offset; /*efi cpuinfo loongson struct offset*/
ub4 system offset; /*system info struct offset*/
ub4 irq offset; /*irq source routing table struct offset#*/
ub4 interface offset; /*interface info struct offset*/
u64 special offset; /*loongson special attribute struct offset*/
u64 boarddev table offset; /*board device offset*/
I
ZEHRIORAT A G5 KR AHXS Loong param S5 AL (iFS, memory of fset & PN AFES A fin
#, cpu_offset A& CPU Z5 MK MFE, system offset & RGEMMRIIMFL, irq offset & Bt T
PEHEAH R WAL, special offset S ANREIRRFIE MR I IMFS , board offset /& s BH B & 45
TR RS o R AR SR TS, A REEIA A HA AR & 38 AL 4 WAL S
KB — W&,
Z A. 4 loongson_params Z5Fa{f#EA

247 -9
interface info BOER, MdMEARFRHER;
efi memory map loongson TS WAFE bR =S (845 B
system info WS system BB S, WIHF L XN, 27 A numa 45,
efi_cpuinfo loongson 5t CPU MRS B, Wi, AISE:,
irg_source_info G R, OE T, PSS,
special attr oA HARR R B 1
boarddev table R A8 15 2% B IR 454 5

A. 6 board _devices

struct board devices {

u8 name[64]; /*hold the device name*/

u32 num resources; /*number of device resource*/

struct resource loongson resource[MAX RESOUCR NUMBER]; /#for each device s
resourcex/

/*arch specific additions*/

struct archdev_archdata archdata;

b
2= A. 5 board_devices ZEfa{RifiR
R BX
name EE T
num resource WA TR
resource loongson resource [MAX RESOUCR NUMBER] EE ISR,

12
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| archdev archdata archdata | WA B S B

#define MAX RESOUCR NUMBER 128
struct resource loongson f{
u64 start; /*resource start addressk/
u64 end; /*resource end address*/
u8 name[32];
u32 flags:
I
struct archdev archdata {};
e R SEIL T SMbios TG type2 board information, f¥f FUL&5HIRN) name #EAT4%
i, AR AARILE WAFLTEE 7 153K 6.

A.7 interface_info

struct interface info {

ul6 vers; /#*version of the specificition%*/

ul6 size:; /*size of this interface*/

u8 flag;/*use or unusex/

u8 description[64]; /#*description for each change*/
} attribute ((packed));

RGP D IRAE B, vers FORARTERIRAME B, AT LUHSREIBA F R A T AR ) Thise
HABBIRAME v0, vi, v2 FoR, DNEEIRCARH] v0. 1, v1. 1, v1.2 %3KIR; flag bRiAZHT A
SR AT AT S ARG o X AME R D TR AN ARG, [RIIN X 0 AT LARRSE Al [ 2R A0 A AZ R 1 10
43 A% R AL BRI AE A — 2 AP . description [64] ] B4 I it A T 1% 85 K ARAK

DZsE X s vers, flage

& A. 6 interface_info L&A

MR =94
vers Interface_info MIMAME B, FRIRIIVERIRA T IE;
size GERII RN, BT AR RN
flag FRiR A BTE WA R
description Yo HRTE P T BRSO TR SR ) IR LS

VE: WSEAEF Sl T SMBIOS #RTE[Y type0 BIOS Information, A8 FHILEEMIMARY description
HEAT AR, AR [EAE 2 FRI L) E WAITESS 7 5% 5.

A.8 efi_memory map_loongson

B &, ST AR
#define SYSTEM RAM LOW 1
#define SYSTEM RAM HIGH 2
#define MEM RESERVED 3
#define PCI 10 4
#define PCI MEM 5

13
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#define LOONGSON CFG REG 6

#define VIDEO ROM 7

#define ADAPTER ROM 8

#define ACPI TABLE 9

#define SMBIOS TABLE 10

#define UMA_VIDEO RAM 11

#define VUMA VIDEO RAM 12

#define SYSTEM RAM DMA LOW 13

#define SYSTEM RAM DMA HIGH 14

#define MAX MEMORY TYPE 15

struct efi memory map loongson {

ul6 vers;/#version of efi memory map*/
u32 nr map; /*number of memory maps#*/
u32 mem freq;/*memory frequence%/
struct mem map {
u32 node id;/*recorde the node id*/
u32 mem type;/*recorde the memory type%*/
u64 mem start;/*memory map start address*/
u32 mem size; /*for each memory map size, not the total size*/
} map [LOONGSON3 BOOT MEM MAP MAX] :

} attribute ((packed));

CRSNAF G bR, BEADNNAER KR, FEARGEY, vers FIR4HT memory map HIRA S,
nr_map S R KNI R KA, WA R NAER, AR EHRYE T S5 b
node_id, mem_type S PIUHIMT AL RN FFR AR AT A3, AT Lo TS 218D WAEER
Aduh b, K/NESEE R, SMBIOS 4 g M 1) Y A7 & A o

M vers=2 JT4R, DMA ik = [A) S [] y [ PF AR AR R R E A 3845 WA, DMA YEZ% 4. 3 5. map
BT LK
1. PyBEthdk ST DMA ik

2. WM IENGFE S DMA HhE IS —— X5
T A. 7 efi_memory map_loongson Z&Fa{A#EiA

74l BX
vers Efi memory map loongson FIMRAME E.;
nr_map PAER BN e DR s Sk 1 B B 3R A3
mem_freq WAEIAIAR, ddr %,
struct mem map FKoNBEEIRRIE BRIk,

node_id : AT NAAREEAEIANT & L
mem_type: 2] A FFR AR
mem_start: 4 FyZ KR IE bk,
mem_size : HETRMIKN;

[ v e S R A 25 SCRTIR S, N AF A S A8 i e S5 M AR 3B 45 A

A. 9 sytem loongson

14



struct system_loongson {
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ul6 vers; //version of system loongson

u32 ccnuma_smp;//0:smp;1:numa;

u32 sing double channel;//1:single; 2:double

u32 nr uarts;//number of uarts

struct uart device uarts[MAX UARTS];

u32 nr sensors;//number of sensors

struct sensor device sensors[MAX SENSORS];

u8 has_ec;
u8 ec namel[64]:
ub4 ec_base addr;
u8 has_ tcm;
u8 tcm name[64];
ub64 tcm base addr;
u64 workarounds;
ub4 of dtb_addr

} attribute ((packed));

XAGER R E A S R, W RGR A conuma, RS PEIE XS, AT AN

HoAth e
ccnmua FRHAWT, 535 numa-os iBSE smp;

single_double JUJiZFE 5L BE I 72 XL 5

TEZ %0 b ZiE X: cenuma_smp, AN7E SCRZMTERE;

vers=2 JFh, [ AL fdt 158

2= A. 8 system_loongson Z5#a{AHEIAR

J53%:

B

vers

TS R GURAAE

ccnuma_ smp

0: /% smp, 1: U3 numa;

sing double channel

1. AR, 2. AR

nr uarts O E

uart device uarts[MAX UARTS] O
nr_sensors TR IR &
sensor_device sensors[MAX SENSORS] NRE -

has ec

FETAFAE BC

ec_name[64]

AT 6% platform device [ EC %%

ec_base addr

EC ZF A7 S

h tem

RETAFAE TCM

tem name[64]

AT 6% platform device fJ TCM £ ¢

tcm base addr

TCM 27 A7 7 3 Huhik

workarounds RHE A SBE ML B workarounds, B FKHE X, —&1E
workarounds. h B 5E X
of dtb addr DTB Hbtik, 0 4XER[E4FE FDT {55

A. 10 uart_device

15
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#tdefine MAX UARTS 64

struct uart device {

ud2 iotype; /* see include/linux/serial core.h */

u3d2 uartclk;
u32 int_offset;
u64 uart base;

} _attribute ((packed)) ;

G TEIAR B A OGS MAX_UARTS s K E TR, ARGEHRE Tk sk, a5k
i A i@t system loongson R F-HEER], MALIET smbios G5 BT 14
T A 9 uart_device AR

R y-9'4
iotype Frzs 10 25502 MMIO I8 /2 Port10; SN N Totype;
uartclk R P ATR
int_offset HETRQ ‘S mF E, MMIO AHXS T 56, Portl0 @&AHXT 0;
uart base Y e OB (s
A 11 sensor_device

#define MAX SENSORS 64

#define SENSOR TEMPER 0x00000001
#define SENSOR VOLTAGE 0x00000002
#define SENSOR FAN 0x00000004

struct sensor device {

u8 namel[16]; /% a formal name */
u8 label[64]; /% a flexible description */
u32 type; /% SENSOR * s/

u32 id; /% instance id of a sensor—class */

u32 fan policy; /* see arch/mips/include/asm/mach—-loongson/loongson hwmon. h */

u32 fan percent;/* only for constant speed policy */

u64 base addr; /* base address of device registers */

} _attribute ((packed)) ;

AR SRR AR R R XU O3 I8, MAX SENSORS /& S RAL AR MR, AR S5 i iy ]
LA AZEEF PRI U R8I system loongson S5 ATFHEAG 2], MBI smbios G5H41R H Vs

] o
2 A. 10 sensor_device ZEf{EHIA

FR BX
name [16] HI TGI8 platform_device 4 F;
label[64] HE L) — ANk 4
type AR ;
id (X4 [F) S5 (R A [ 24
fan_policy = FhIEmS, %2 3% CONSTANT SPEED_POLICY.A53# STEP SPEED POLICY

FNAZ %8 B KERNEL_HELPER (EC #%8]) ;

16
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fan percent

TE BRI, R T XU B K 23 L

base addr

e IR A A7 B ) JE L

A. 12 efi_cpuinfo_loongson

typedef enum loongson cpu type {

s

struct efi cpuinfo loongson {

/%

Legacy 2F
Legacy 2E =
Legacy 3A =

Legacy 3B

Legacy 1A
Legacy 1B =

Legacy 2G

Legacy 2H
Loongson_1A
Loongson_1B
Loongson_2E
Loongson_2F
Loongson_2G
Loongson_2H
Loongson_3A

Loongson_3B

0x0,
0x1,
0x2,
0x3,
0x4,
0xb5,
0x6,
0x7,
= 0x100,
= 0x101,
= 0x200,
= 0x201,
= 0x202,
= 0x203,
= 0x300,
= 0x301

% Capability and feature descriptor structure for MIPS CPU

*/

ul6 vers; //version of efi cpiinfog loongson

u32 processor id;/* PRID, e.g. 6305, 6306 */

enum loongson cpu type

u32 total node;

cputype;//3a-3b-2f-2e-1a-1b

/* physical core number %/

ulé cpu startup core id: /¥ Core id*/

ul6 reserved cores mask; /#Reserved Core mask*/

u32 cpu _clock freq; /*cpu clock */

u32 nr_cpus; /*number of cpus*/

u8 cpuname[64]; /*cpu name*/

} attribute ((packed));
Processor_id #&M PRID Z7/7-#% BLEeHU{E, B 16 BRI,  cputype f&i8 72 04N 5 117,
total node fRFF AT CPU I ELE JLANT 4, cpu_startup core id fRAFHZNZIM id, cpu_clock freq
& M1 CPU MR, 5 CPU MGG BEAEAL B FE R AR /NGy, AR R4 — A, WIZZEXT IR R 3.

17
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WAsE M s cpu type, cpu clock freq, nr cpu loongson, total node, Z&.
FZ A 11 efi_cpuinfo_loongson Z5fa{A iR

53

BX

vers

CPU S54RI RRAS 5 5

processor id

PRRA BRI S, BAREIHEIK, 4 3a3, 3b2 455

cputype

CPU 12541, 10 1A, 1B, 2E, 2F, 34, 3B 4%,

total node

ME S

cpu startup core id

CPU g% id 5, FAH 10 BEHMERR;

reserved cores mask

P CAERIA B AL HERS, A5 R 1 (AL T ARTE], B 0715 753
FIXFRE 0715 SR 0 RiZEATH, 1 RAATH;

cpu_clock_freq CPU #i3%
nr_cpu_loongson CPU Wy ¥RAZ 5L,
cpuname CPU 4R

H A cpuname 2RI :

1) S5HIZH . cpuname 5 NPERSY, 5 SANAZORS, 55N SAK;
2) WERAWR ., Z AR5 FI5E T ARG 74 B 40N Loongson.

245«

3A1000: “Loongson—-3A R1 (Loongson—3A1000)”;
3A2000: “Loongson—3A R2 (Loongson—3A2000)”;
3A3000: “Loongson—3A R3 (Loongson—3A3000)”;
3A4000: “Loongson—3A R4 (Loongson—3A4000)”;
3B1000: “Loongson—-3B R1 (Loongson—3B1000)”;
3B1500: “Loongson—3B R2 (Loongson—-3B1500)”;
3B2000: “Loongson—3A R2 (Loongson—3B2000)”;
3B3000: “Loongson—3A R3 (Loongson—-3B3000)”;
3B4000: “Loongson—3B R3 (Loongson—-3B4000)”;

vers=2 2[5, cpuname ZJ5RUIT:

ZERIZIR: Loongson—FAN S UNRASS) (- Tk ZE4)

25451
3A1000: “Loongson—-3A1000”;
3A2000: “Loongson—-3A2000”;
3A3000: “Loongson—-3A3000”;
3A3000D: “Loongson—3A3000D”;

3A3000F TMkZ: “Loongson—3A3000F-1" or “Loongson—3A3000F-1i”;

3A4000: “Loongson—-3A4000”;
3B1000: “Loongson-3B1000”;
3B1500: “Loongson-3B1500”;
3B2000: “Loongson—-3B2000”:
3B3000: “Loongson—-3B3000”:
3B4000: “Loongson—-3B4000”:

A. 13 irqg_source_routing table
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PRGNSy A s Rl i TE el LN =P
struct irq source routing table {
ul6 vers ; /#version of irq source routing tablex/
ul6 size ; /*bridge number#/
ul6 rtr bus; /*bus number*/
ul6 rtr devfn; /* Where the interrupt router lies */
u32 vendor;
uld2 device;
u32 PIC type; /* Vendor and device ID of interrupt router PIC */
u64 ht_int bit; //3a: 1<<24; 3b:1<<16
u64 ht enable;//all irqgs used in HT PIC which from 8259 or other PICS
u32 node id; //the PIC interrupter attach to the cpu node
ub64 pci_mem_start addr;
u64 pci_mem_end addr;
ub4 pci_io start addr;
u64 pci_io end addr;
u64 pci_config addr;
ul6 dma mask bits;/*dma FIf7%x/
ul6 dma noncoherent; /* DMA cache or uncache#*/
} attribute ((packed));
vers &AM A, rtr_bus ER/RNF WSR2 EREEM N 24, vendor, device FoR
S HT P IR SR B RE E, PIC type SR ARZ BT I RAT A KB B b I 85, ht_int bit &5 F
WAL 1 ) rh s ] S5 2 T — A2 B 1 AERE HT h Wil #% cht_enable R T LA & 1S,
node_id FRH Wr il S EME— A CPU %5 s o pei mem FHIGAE BALIE 20T pei ) mem, 1o AL,
SR 55, 5 efi memory map —i#g, HUEMTE /AL IS BALSELS WL, BUE NZAS IR
PSS, 1 BB RS i I AR BRI AT . Trq info %1% 7 MAi#F I PCI. PCIE. min-PCI &)
Wb, B2 bus 5, WABIEE, HAETZ slots BRAH, HETHAAEZIEME S 4 PCT %4, H
Wi S E BTSN PCT A& A 7o, PR PCT W& DA 345, WA EZE R G, AL E 1
e id SR i) rp {5 B K e I, AN PR IR AT
WZE L
pci mem start addr,pci mem end addr,pci io start addr,pci io end addr
K HT 28 255€ S -ht_int bit, ht enable,
T A. 12 irqg_source_routing table ZE{AHIA

R -9'4
vers ARG A S
size KA
ht int bit o W7 ) S — A E 5
rtr_bus, rtr_devfn FP BT % EH BT EE AR bus 55
vendor, device, PIC type R RIES ) E S, RS, NIEAR R,
ht_enable Ht FR Wl a0 RE T FR Wiz, 18259 AT F HLAR IR ;
node_id o 7 ) R B — AN CPU b
pci _mem start addr Pci_mem %% [A] FI#C 4G HdIE 5
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pci _mem end addr Pci mem Z5 1] ) 45 TR b gk
pci_io start addr Pci io ZS[R) S UGH
pci io end addr Pci io ¥R 45 R Huhk

pci config start addr Pci config &[] ) aE b,

dma mask bits

DMA i #: 32 frak 64 fr

dma_noncoherent

%75 DMA cache Y uncache
0: 7~ cache DMA
1: ZJr~ Ucache DMA

A. 14 loongson_special _attribute

struct loongson special attribute{

ul6 vers; /#*version of this special*/

u8 special name[64]; /*special atribute name%*/

u32 loongson special type; /*tyoe of special device*/

struct resource loongson resource[MAX RESOURCE NUMBER];/*special vlaue

resourcek/
} _attribute ((packed));
AR TSR IR LT B N 8, 8 SOZARFP RN FH I RRAS, 448K, 287, $tidik ) data fHAR
JEYE . AGERE AT

Z A. 13 loongson_special attribute Z5fa{RiEiA

530! X

vers

AL RAS T 5

special name

Rk & PR R 44

loongson special type bk JE PR 2R A
resource loongson resource [MAX RESOURCE NUMBER] R EEEE NS EEH G RIE. B2,

ARV Y S ATAF AT 6 B — SERF IR IR P, W2 AT vea_bios MAEMIESE .

A. 15 Ihgs

[ 1 (K42 T 2 R A, E A2 24 BT PMON iy b [1 40 A0 A % (¥ 52 L2, TR 149 UEFT 7€, i UEFT
BEAMSELE, V. MY R THZEAAM A UEFT (xR AR, @ .
EEESARE S s IR NN T
Struct boot params{}—>struct efi{}->struct smbios{}—>

|->struct
|->struct
|->struct
|->struct
|->struct
|->struct
|->struct

|->struct

efi memory map;

efi cpuinfo longson;

irq source routing table;
system_loongson;

uart device;
sensor_device;
interface_info;

board device;

FIT A (S5 /AR Y8 5 AE bootparam. h 7, BT 7% BLARIIE 2 [ £ A1 N 4% 1 ) bootparam. h 584 —%L,
BT ae SN Z N A IE#, P uart device 1 sensor_device 1)U In] A& i i 25 #4 1K
system loongson, TMAZIEIT 5K smbios HWFL TS A

20




B.1 i}HA

S S ST AE A AR 44 Hp R AR — 3

B. 2 bootparam. h

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

MR B (RS HIRLEHKICH bootparam. h

o HEFIR IR Z MR A

#ifndef  ASM_MACH_LOONGSON_BOOT PARAM H
#define _ ASM MACH LOONGSON_BOOT PARAM H

#include<sys/linux/types. h>

#define
#define
#tdefine
#tdefine
#tdefine
#tdefine
#tdefine
#tdefine
#define
#define
#define
#define
#define
#define

#tdefine
#tdefine

#tdefine

SPEC VERS 0x2
SYSTEM RAM_LOW
SYSTEM RAM HIGH
MEM_RESERVED

PCI 10

PCI MEM
LOONGSON_CFG_REG
VIDEO ROM
ADAPTER ROM

ACPI TABLE
SMBIOS TABLE
UMA_VIDEO RAM
VUMA VIDEO RAM
MAX_MEMORY TYPE

VRAM_TYPE_SP 0
VRAM_TYPE UMA 1

DMA64 SUPPORT 0x2

10
11
12
13

#define LOONGSON3_BOOT MEM_MAP_MAX 128

struct efi memory map loongson {

ul6 vers;

u32 nr map;

u32 mem freq;

struct mem map {
u32 node id;
u32 mem_type;
ub64 mem start;

u32 mem size;

/* version of efi memory map */
/* number of memory maps */

/% memory frequence */

Q/LS 0013-2014

/% node id which memory attached to */

/* system memory, pci memory, pci io, etc. ¥/

/% memory map start address */

/* each memory map size, not the total size %/
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35 }map [LOONGSON3_BOOT MEM_MAP MAX] ;

36 }  attribute ((packed));

37

38 enum loongson _cpu_type

39

40 Legacy 2F = 0x0,

41 Legacy 2E = 0x1,

42 Legacy 3A = 0x2,

43 Legacy 3B = 0x3,

44 Legacy 1A = 0x4,

45 Legacy 1B = 0xb,

46 Legacy 2G = 0x6,

47 Legacy 2H = 0x7,

48 Loongson 1A = 0x100,

49 Loongson_ 1B = 0x101,

50 Loongson_2E = 0x200,

51 Loongson_2F = 0x201,

52 Loongson_2G = 0x202,

53 Loongson_2H = 0x203,

54 Loongson 3A = 0x300,

55 Loongson 3B = 0x301

56 };

57

58 /*

59 * Capability and feature descriptor structure for MIPS CPU
60 s/

61 struct efi cpuinfo loongson {

62 ul6 vers; /% version of efi cpuinfo loongson */
63 u32 processor _id; /* PRID, e.g. 6305, 6306 */
64 enum loongson cpu type cputype; /* 3A, 3B, etc. */
65 u32 total node; /% num of total numa nodes */
66 ul6 cpu startup core id; /* Core id */

67 ul6 reserved cores mask;

68 ud2 cpu_clock freq; /* cpu _clock */

69 u32 nr cpus;

70 u8 cpuname[64]; /*cpu name%*/

71

72 } attribute ((packed));

73
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74 #define MAX UARTS 64

75 struct uart device {

76 ud2 iotype; /% see include/linux/serial core.h */
7 ud2 uartclk;

78 u32 int_offset;

79 ub4 uart base;

80 } attribute ((packed));

81

82 #define MAX SENSORS 64

83 #define SENSOR TEMPER 0x00000001
84 #define SENSOR_VOLTAGE 0x00000002
85 #define SENSOR_FAN 0x00000004

86 struct sensor device {

87 char name[32]; /* a formal name */

88 char label[64]; /% a flexible description */

89 u32 type; /% SENSOR_* */

90 ud?2 id; /% instance id of a sensor—class */

91 u32 fan policy; /% see

arch/mips/include/asm/mach—1oongson/loongson hwmon. h */

92 u32 fan percent;/* only for constant speed policy */
93 ub4 base addr; /* base address of device registers */
94 } attribute ((packed));

95

96 struct system loongson{

97 ul6 vers; /% version of system loongson */

98 u32 ccnuma_smp; /* 0: no numa; 1: has numa */

99 u32 sing double channel; /* l:single; 2:double */
100 ud2 nr _uarts;

101 struct uart device uarts[MAX UARTS];

102 u32 nr_sensors;

103 struct sensor device sensors[MAX SENSORS];

104 char has_ec;

105 char ec name[32];

106 ub4 ec base addr;

107 char has tem;

108 char tcm name[32];

109 u64 tcm base addr;

110 u64 workarounds; /* see workarounds.h %/

111 } attribute ((packed));
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112

113 struct irq source routing table {

114 ul6 vers;

115 ul6 size;

116 ul6 rtr_bus;

116 ul6 rtr_bus;

117 ul6 rtr devfn;

118 u32 vendor;

119 u32 device;

120 u32 PIC type; /* conform use HT or PCI to route to CPU-PIC %/
121 u64 ht int bit; /* 3A: 1<<24; 3B: 1<<16 %/

122 u64 ht enable; /% irgs used in this PIC */

123 u32 node id; /% node id: 0x0-0; Ox1-1; 0x10-2; 0x11-3 */
124 u64 pci _mem start addr;

125 u64 pci_mem end addr;

126 ub4 pci_io_start addr;

127 u64 pci_io_end addr;

128 u64 pci_config addr;

129 ul6 dma_mask bits;

130 ul6 dma noncoherent;/* 0:cache DMA ; 1:uncache DMA */
131 } attribute  ((packed));

132

133 struct interface info{

134 ul6 vers; /% version of the specificition */

135 ul6 size;

136 u8 flag;

137 char description[64];

138 } attribute ((packed));

139

140 #define MAX RESOURCE NUMBER 128

141 struct resource loongson f{

142 ub4 start; /* resource start address */

143 u64 end; /* resource end address */

144 char name[64];

145 u32 flags;

146 };

147

148 struct archdev data {}; /* arch specific additions %/
149
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150
151
152
153

struct board devices{

Q/LS 0013-2014

char name[64]; /* hold the device name */

u32 num resources; /* number of device resource */

struct resource loongson resource[MAX RESOURCE NUMBER]; /* for each

device’ s resource %/

154
155
156
157
158
159
160
161
162

/* arch specific additions */
struct archdev_data archdata;
b
struct loongson special attribute{

ul6 vers; /% version of this special */

char special name[64]; /* special atribute name */

u32 loongson special type; /* type of special device */
struct resource loongson resource[MAX RESOURCE NUMBER]; /#* for each

device’ s resource */

163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186

s

struct loongsonﬁparams{
u64 memory offset;
ub4 cpu_offset;
ub4 system offset;
ub4 irq offset;
ub64 interface offset;

ub4 special offset;

/%
/%
/%
/%
/%
/%

ub4 boarddev table offset;

struct smbios tables {

efi memory map loongson struct offset */
efi cpuinfo loongson struct offset */
system loongson struct offset %/

irq source routing table struct offset */
interface info struct offset */

loongson special attribute struct offset %/

/% board devices offset */

ul6 vers; /% version of smbios */
ub4 vga bios; /* vga bios address */
struct loongson params lp;

b

struct efi reset system t{
u64 ResetCold;
u64 ResetWarm;
ub4 ResetType;
u64 Shutdown;

u64 DoSuspend; /* NULL if not support */

25
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187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225

struct

b

struct

extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern

extern

extern
extern
extern
extern

extern

efi loongson {

u64 mps; /% MPS table */
ub4 acpi; /* ACPI table (IA64 ext 0.71) */
ub4 acpi20; /* ACPI table (ACPI 2.0) */

struct smbios tables smbios;
ub4 sal systab; /* SAL system table */
u64 boot info; /* boot info table */

boot params {

struct efi loongson efi;

/* SM BIOS table */

struct efi reset system t reset system;

u32 nr_cpus_loongson;
u32 nr_nodes_loongson;
int cores_per node;

int cores per package;

enum loongson cpu type cputype;

ul6 loongson boot cpu id;

ul6 loongson reserved cpus_mask;

struct efi memory map loongson *emap;

ub64 ht _control base;

ub64 pci mem start addr, pci mem end addr;

ub64 loongson pciio base;
ub4 vgabios addr;

u64 low physmem start;
u64 high physmem start;
u32 vram type;

u64 uma vram addr;

u64 uma vram size;

u32 loongson nr uarts;

struct uart device loongson uarts[MAX UARTS]:

u32 loongson ec sci irq;
char loongson ecname[32];

u32 loongson nr_sensors;
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226 extern struct sensor device loongson sensors[MAX SENSORS];

227 #endif

27



Q/LS 0013-2014

MisE C 3A/B+780E Hhif & il =58 24 E

C. 1 3A/B+780E FhlT R &R

3A/B+780E t I, FrfafIsb a2 3] 0 S4% (B CPU ) , Forp B B UART il &% 1 Hh 1B
H#:#E\ Int Controller /) UART/LPC B, #/5#sHi%] CPU O (1 IP3, T H#M 780E # F b ity o b ) 2 i
3 HTL #2853k A 2] Int Controller [ HT1-0 i, H/GEEHE] CPUO 4 IP2, HorEZEWT.

G
” i » CPU Core 0
=
rh CPU Core 1
RS780E R .
> HT1 >
i CPU Core 2
Bridge[l |
¥ CPU Core x
Loongson 3A/B

[® C. 1 3A/B+780E A& R~=[E
C.2 3A/B+780E HHiENEAE

0-15 SR B 7 Fe 45 4 I 8259 WfEGik s b . BRI |, el i HT S 24 DRSS i PCT
MEEOANSFERAEH, Fitk, 8259 bl w4748 R AT fert— HILLE HT 803 PCTL M4k b T
SEJR R, 8259 H s il T A7 A AN BT A 1 R W S &R e LA, ik C. 1 B S sihi iR /e . ik
Ab, Rl RIS A e S R, BRI T B B 0 R R AR A DG

#< C. 1 0-15 SRR

s TR P
0 HPET HPET =A% i 2 B 2%
1 18042 XT-PIC B4
2 Ik XT-PIC
3
4
5
6
; s RagiyEhlhWr (HT2i8A M Fn
IResE)
RTC XT-PIC SEZH
9
10
11
12 18042 XT-PIC fAx
13
14 ide0 XT-PIC fifif
15 Tdel XT-PIC T&i#%

16-47 SRR ECL O IR R sl a8, b OB A B R, AR EIAT RS

28



7.

Q/LS 0013-2014

64-319 5. 8 780E MFH HILIE MR, 64-319 S ECLE O A N BRI HT Hribrdss il 25, {Hi T HT
£ By 8259 g5 @I HT 19 0-15 AR Wil &% Hz: CPU, 64-79 5 AW sEFRAE Xz 8259 1) 16 4
FRBTIR, NN R AR T A

C. 3 3A/B+780E HIFHIIRAAE

IPOTIP7 HFHRiRARA THRedtr, PO A1 IP1 A8 rhWihL, AHREEH TR 5] . 1P271P5
B & WA N 5 L5 S AR L, AR IRERe R T R . 1P6 F T ACERARAZ R T, ST 2%
MCERESIIEAS . TPT — 5 THI AT MIPS PRI E RS w8 BT, 59— T T rERe T Eds Hh b, BARR @ a0

® 6 6 6 6 6 0 o

IPO: AT (Linux PWAZE ARG
IPL: %pkrh i (Linux WAZEARATHD
IP2: CPU B LPC 42N UART ¥4
IP3: FAMriR % H b

1P4: {4 Bonito FEMF T

IP5: fRE (LS R
IP6: 242 Ab P 25 2% ] r 7
IP7: M 2 FI I BE T2 P b

TRAARYE_LIRZ) e s H AL EE 8% TP W B AL B AT Fas AL B R, 7R & b b kg i, (O R W
BRI 1 R R A el B AN F B
2% C. 2 3A/B+T80E 5 A P 8 o Wr it ey i B

o TR s BEHZE B entry fH i B
Sys int0 16/ 48k 0 5# 1P4 0x41 B EREP W SR HT . H e
PCT r#fr AU T 2086, Ao I Bris & .
Sys intl 17/ 98k 0 5# 1P4 0x41
Sys int2 18/ 4Bk 0 F#% 1P4 0x41
Sys int3 19/ 250 0 5% 1P4 0x41
Pci int0 20 0 =4 1P5 0x81 HR WS 5 BARRE R AR DG, AT X R INTA
H515
Pci intl 21 0 5% 1P5 0x81
Pci int2 22 0 5# IP5 0x81
Pci int3 23 0 5# IP5 0x81
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Hiht 17 0x0000_0000 8000 0000 0x0000_ 0000 8FFF FFFF FRB

Hidik 18 0x0000_0000_9000_ 0000 0x0000 0001 5FFF_FFFF DL AE RN 4G Sy

ok 19 0x0000 0001 6000 0000 0x0000 0001 7FFF FFFF 7A GPU i i %3]

CCAN AR 4G A

7A
GPU A 327K 2C N 1E BEL4% VT
i, {HEEX AN A (0 ~
0x10000000) JEi%:i /& v
TR, TR — B bt
HEHATH 5
T2 5 0x20000000 ~
0x40000000-1 b 11 [ 52 A
7A GPU & iHHuht, @ik HT
AL P AE I 512

ik 20 0x0000 0E00 1000 0000 0x0000 0E00 1000 OFFF TA F W ) 2% 2 ]

Hodk 21 0x0000 0E00 1000 1000 0x0000 0E00 1000 1FFF 7A T HPET 27 £ 2473 ]

Hidik 22 0x0000_0E00_1000_2000 0x0000_0E00 1000 2FFF 7A H LPC 28 1 27 7 2 25 )

Hidk 23 0x0000 0E00 1001 0000 0x0000 0E00 1001 FFFF 7A 1 confbus %¥|]

Hidik 24 0x0000 0E00 1008 0000 0x0000 0E00 100F FFFF 7A 1 misc & AR S|

Hoik 25 0x0000_0E00_1200_0000 0x0000_0E00_13FF FFFF 7A *F LPC MEM Z5d]

Hidik 26 0x0000_0E00_4000_0000 0x0000 OE00 7FFF FFFF 7A *F PCI MEM Z5d]

ik 27 0x0000 OEFD FC00 0000 0x0000 OEFD FCO1 FFFF 64 fiAE R 7A LPC [ 10 %8
I

Hidk 28 0x0000_OEFD_FC02_0000 0x0000_OEFD FDFF FFFF 64 HIRE R 7A PCI ) 10 28
I

Hidik 29 0x0000 OEFD FE00 0000 0x0000 OEFD FF00 0000 64 PiAEFCR 7A PCI HIBCE
T 18] %% (1]

Hik 30 0x0000_0CO0 0000 0000 0x0000 OFFF FFFF FFFF HTL #5ih88, &Phaia)

ik 31 0x0000 1000 0000 0000 0x0000 3FFF FFFF FFFF e

Hid 32 Hog sk RGN E 2|

F E. 4 3A/B+7A DMA k73 i) 26 &
PLN A7 KN 4GB R -
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Q/LS 0013-2014

P77 bk DMA Hiil: KR YMIEARF
Huhk 0 0x0000_0000 0000 0000 0x0000_0000 0000 0000 PAEHEE = DMA HbhE | 0-256MB
0x0000 0000 OFFF FFFF 0x0000 0000 OFFF FFFF
Hoh 1 0x0000_0000 9000 0000 0x0000_0000 9000 0000 PWAZHEE = DMA HbhlE | 256MB-4G
~ ~ B

0x0000 0001 7FFF FFFF

0x0000 0001 7FFF FFFF
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