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109a:
109e:
10a0:
10a2:
10a4:
10a6:
10a8:
10aa:
10ac:
10ae:
10b0:
10b2:
10b4:
10bé:
10b8:
10ba:
10bc:
10be:
10c0:
10c2:

S8blfflef
4102
50f2
52e2
5352
53c2
5532
55a2
5612
5662
4772
47e2
4852
48c2
4e32
dea2
4f12
4£82
6121
30200073

jal ra,94a <tos_knl irg leave>
1w sp,0(sp)
1w ra,60(sp)
1w
1w
1w
1w
1w
1w
1w

t0,
tl,
t2,
a0,

26 (sp)
52(sp)
48 (sp)
44 (sp)
al, 40 (sp)
a2,36é(sp)
a3,32(sp)
1w a4,2B8(sp)
1w a5,24(sp)
1w a6,20(sp)
1w a7,16é(sp)
1w
1w
1w
1w
addi
mret

t3,12(sp)
t4, 8 (sp)
t3,4(sp)
t6,0(sp)

Sp, Sp, 64
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00001038 <SysTick Handler>:

1038: 828a mv tl,sp

103a: §201a103 1w sp,-2016(gp) # 20000030 <k irqg stk top>
103e: c0le sw  th,0(sp)

1040: e000£7b7 lui a5, 0xe000f

1044: 0007a023 sw zero,0(a5) # e000£000 < eusrstack+0xc000a000>
1048: 00078223 sb  zero,4(as)

104c: 000782a3 sb zero,5(a5)

1050: 00078323 sb  zero,6(as)

1054: 000783a3 sb zero,7(ab)

1058: 00078423 sb  zero,B8(as)

105c: 000784a3 sb zero,9%(ab)

1060: 00078523 sb zero,10(as)

1064: 000785a3 sb zero,11l(a5s)

1068: 4705 11 a4,1

106a: c398 sw ad,0(a5)

106c: 957ff0ef jal ra,%c2 <tos knl is running>

1070: c511 beqgz al,107c «<SysTick Handler+0x44>
1072: Sbbffoef jal ra,%2c <tos knl irg enter>

1076: 35ds jal f5a <tos tick handler>

1078: 8d3ffoef jal ra,%4a <tos_knl irg leave>

107c: 4102 1w sp,0(sp)

107e: 30200073 mret
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00001038 <SysTick Handler>:

1038: 715d addi sp, sp,-80
103a: e6B82 fsw £t0,76(sp) . .
103¢: =486 fsw ft1,72(sp) 10a2: Bagfflef jal ra,%4a <tos_knl_irg leave>
103e:  e28a fsw £t2, 68 (sp) 10a6: 4102 1w sp,0(sp)
1040:  e08e fsw £t3,64(sp) 10a8: 6036 flu ££0,76(sp)
1042 fel? fsw £td, 60 (sp) 10aa: 60aé flw ft1,72(sp)
1044:  f£clé fsw ££S5,56(sp) L0ac: 6116 flw ft2,68(sp)
1046: fala fsw £t6,52(sp) igz‘; ;’;32“ E: ﬁzzggzpi
1048: f8le fsw £t7,48(sp) B oo P

° 10bz:  72e2 flw ft5,56(sp)
104a:  f62a fsw fa0,44(sp) 10p4: 7352 £luw fté,52(sp)
ees iis (7 el ) 10b6:  73c2 £lw £t7,48(sp)
104e:  £232 fsw fa2,36(sp) 10b8: 7532 flw fa0, 44 (sp)
1050:  £036 fsw fa3,32(sp) Loba:  75az flw fal,40(sp)
1052: eeda fsw fad,28(sp) 10bc: 7612 £lw fa2,36(sp)
1054:  ec3e fsw fas,24(sp) 10be: 7682 flw fa3,32(sp)
1056:  ead2 fsw fa6,20(sp) 10co: 6772 flw fa4, 28 (sp)
1058: 646 fsw fa7,16(sp) 10c2: 67e2 flw fa5,24(sp)
105a: e672 fsw £t8,12(sp) 10c4: 6852 flw faé,20(sp)
105c: ed76 fsw ft9,8(sp) 10cé:  €8c2 flw fa7,16(sp)
105e: e27a fsw £t10,4(sp) 10c8: 6e32 flw ft8,12(sp)
1060: el7e fsw £t11,0(sp) 10ca: €ea2 flw ft9, 8 (sp)
1062: 828a mv til,sp 10cc: 6f12 flw £t10,4 (sp)
1064: 8201al103 1w sp,-2016(gp) # 2000([10ce: 6f82 flw £tl11,0(sp)
1068:  c016 sw t0,0(sp) 10d0: 6161 addi sp, sp, 80
106a: e000f7b7 lui a5,0xe000f 10d2: 30200073 mret
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float register
#ifdef ARCH_RISCV_FPU
ru_floatreg_t 78;
. v_floatreg t 1;
- struct rt_hw_stack_frame lenatw&t £2;

! rv_floatreg_t 3;
ru_flnatrag_t 4;
ru_floatreg_t ¥5;
ry_floatreg_t f6;
ru_floatreg_t 7;
ru_floatreg_t f8;
ru_floatreg_t f9;

ru_floatreg_t 12;
ru_flnatrag_t £11;
A ru_floatreg_t 12;
ment 1/ ru_floatreg_t f13;
ru_floatreg_t 14;

3 ru_floatreg t f15;
rgument 4 ! rv_floatreg_t 16;
feurent : g rv_floatreg_t f17;

rt_ubase t t2;
rt_ubase_t s8_fp;
L i

egister 2
ter @ or frame pointer

rt_ubase_t ad;
rt_ubase_t as;
t.

ru_floatreg_t 18;
ru_floatreg_t 13;
ru_floatreg_t 2;
rv_floatreg_t 21;
rv_floatreg_t f22;
ru_floatreg_t 23;

rt_ubase_t s7;

rt_ubase_t s8; v_floatreg t F24;

ru_floatreg_t 25;
ru_floatreg_t 26;
ru_floatreg_t 27;
rv_floatreg_t 28;

4 ’ ru_floatreg t 28;
s / rv_floatreg_t 38;
s / v_floatreg_t 31;
/% float register ¥/ Sendit
3 #ifdef ARCH_RISCV_FPU b
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=static rt_err_t _rt_thread init(struct rt_thread *thread,

const char *name,

void (*entry)(void *parameter),
void *parameter,
void *stack_start,
rt_uint32_t stack_size,
rt_uints_t priority,
rt_uint32_t tick)

/* init thread list */
rt_list _init(&(thread->tlist));

thread->entry = (void *)entry;
thread->parameter = parameter;

/* stack init */
thread->stack_addr = stack_start;
thread->stack_size = stackﬁsizeﬂ

/* init thread stack */
rt_memset(thread->stack_addr, '#', thread->stack_size);
#ifdef ARCH_CPU_STACK GROWS_UPWARD
thread->sp = (void *)rt_hw_stack_init(thread->entry, thread->parameter,
(void *)((char *)thread->stack_addr),
(void *)_rt_thread_exit);
#else

thread->sp = (void *)rt_hw_stack_init(thread->entry, thread->parameter,
(rt_uints_t *)((char *)thread->stack_addr + thread-»>stack_size - sizeof(rt_ubase_t)),
(void *)_rt_thread_exit);

#endif ARCH_CPU_STACK_GROWS_UPWARD

=rt_uints t *rt_hw_stack_init(void *tentry,

5 void *parameter,

5 rt_uint8 t *stack_addr,

4 void *texit)

5 {

] struct rt_hw_stack_frame *frame;

3 rt_uint8 t *stk;

L int i;

13

3 stk = stack_addr + sizeof(rt_ubase_t);

1 stk = (rt_uint8_t *)RT_ALIGN_DOWN((rt_ubase_t)stk, REGBYTES);
3 stk -= sizeof(struct rt_hw_stack_frame);

b

7 frame = (struct rt_hw stack frame *)stk;

3

) for (i = @; i < sizeof(struct rt_hw_stack_frame) / sizeof(rt_ubase_t); i++)
3

L ((rt_ubase_t *)frame)[i] = exdeadbeef;

)

3

! frame->ra = (rt_ubase t)texit;

5 frame->a@ = (rt_ubase_t)parameter;

5 frame->epc = (rt_ubase_t)tentry;

7

H /* force to machine mode(MPP=11) and set MPIE to 1 and FS=11 */
) frame->mstatus = ©x00007880;

3 return stk;

L}
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APKZA BB N 0x1880. FiAMEE ra NRFER IR mIHbE, —BetE oL~ — MR E—
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FEFN L R IR VI 22 — AN AR — BARF, B 7 ZDHER) i F ) BR 2_rt_thread _exit.

IR LGRS 2238 LA rt_thread 4514 )RA R, LAEMRIFRMREEZ4 MK, H
BN 0T &1 8 Fios, LA ER AT UL B —A> sp il 01, FIURAL LT U HE AR TR BIME 45 128001

rt_uint8 t current_priority; /**< current priority */
5 struct RN rt_uint8_t init_priority; /**< initialized priority */
= #1if RT_THREAD_PRIORITY_MAX > 32
rt_uint8 t number;

/= x/
/* rt object */ rt_uint8 t high_mask;

char name[RT_NAME_MAX]; /#%< the name of thresd */ g is
rt_uints ¢ type; /%< type of abject */ Pt uint32_t numben nask;
rt_uints_t flags; /**< thread's flags */
#if defined (RT_USTNG_EVENT)
#ifdef RT_USTNG_MODULE 2 thmead mvent T
void *module_id; /**< id of application modul. rt_uint32 t event set;
#endif rtUints T event info
#endif
rt list t list; /**< the object list */ #if defined(RT_USING_SIGNALS)
et listt  rlist 7%%¢ the thread list */ rt sigset © sig pending; /*< the pending signals */
rt_sigset t sig_mask; /%< the mask bits of signal */
/* stack point and entry %/ .
void sp; J*x¢ stack point */ #ifndef RT_USING SMP
void “antry; Jese antry = void *sig_ret; /**< the return stack pointer from
veid *parameter; /**< parameter */ | ) )
void *stack_addr; J**< stack address */ "7:15”"“19"3 :5’_%‘_’“?’“; 7 "icm.“ Dj ?1?‘31;%4{“ "
rt_uint32 t stack size; /*%< stack size ¥/ Vo silist /%%« the signal ipfor List */
#endif
rt_ubsse t init_tick; /**< thread's initialized tick */
% error code */ ks od s dnitial
rt_ubase_t remaining_tick; /**< remaining tick */
rt_err_t error; /**< error code */ #ifdef RT USING CPU USAGE
| rt_uint64 t duration tick; /**< cpu usage tick */
rt uints t stat; /**< thread status %/ e
struct rt_timer thread timer; #%< built-in thread timer */
#ifdef RT_USING SWP void (*claanup)(struct vt thread “tid); J++c clasnup function when thread
rt_uint8 t bind cpu; **< thread is bind to cpu * /* light weight process if present */
rt_uint8_t oncpu; *x¢ process on cpu” */ #ifdef RT_USING_LWP

void *1up;

**¢ scheduler lock count */ #endif

**¢ cpus lock count */

e rt_ubase_t user_data; /**¢ private user data beyond this t

rt_uintl6_t scheduler_lock_nest;
rt_uint16_t cpus_lock_nest;
rt_uintl6_t critical lock nest;
#endif /*RT_USING_SMP*/

e w

K 8 rt_thread 45 MRS

2 Erl IR A FANLFE— rt_thread Z5H14, H rt_thread->sp PJ 3RS IZZFE I HERR
LB, HERR IR T sizeof(rt_hw_stack_frame) Z¥ 8] 7 | iZ R FRI2 1T 75 B CPU & A28 1H.,
Fol 4 23 o) 2 s T i AR s ) R .

DL AR HoAD RTOS FRABREE 2, 51140 b R SCERAF 2594 rt_hw_stack_frame 7EEH
M52 LiteOS_M 145 TaskContext, TencentOS_Tiny H145 cpu_context_t, M2k FE8 #1045 KA
rt_thread, LiteOS_M " LosTaskCB, TencentOS_Tiny "1/ k_task_st 5.

(3) VIHREFE—MES

rt-thread FlIAth RTOS A & X A2 gece NI BRELE XN entry, 1 main BRI
Al LRI G AR 2 —, B 9 A rt-thread FVEAH T A BIIALFE - rt-thread & XL — rt_thread
R4 R Fa%Er rt_current_thread, F T SERSRECYRTIEITINZRE. B 9 nl 4, fEfFIE3)
Ja i rtthread_startup, HITURIEAT 7L ERVIM6AL, WRGRZE E N 2%, e 5 H L RS
SEI 28, main 2682, BN idle &FESESE, S HAT T rt_system_scheduler_start 538
wAT. HAEDNE 10 Fios.
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£1_show_version()

D5 ssubss
A Sub$$maing ! rt_system_scheduler_init()

I's ~— 1A
K startup_xx.S y—jb{ __low level_init() Ab(rtﬂ]madisunup()] —
)
Gee P T t_system_signal_init() pre-initialization
. functions

Cn_zppliczhm_ilmo H rt_thread_init(main_thread_entry) _)
! o) T
(n,syslem,ﬁme.,mmad,imo}( 1t_thread_init(nt_thread_timer_eniry) ) It_components_init() functions

environment init
functions

( 1t_thread_idle init() )—»C 1t_taread_init(rt_thread_idle_entry) ) N gre———
! W
" . functions
sl = i t_thread_timer_entry() .
(.Lsymismmimo RRREMAT i e MK
i#( rt_thread_idle_entry() | $Super$$main() .{ maing) )
e Hfpekig

K 9 rt_thread & e

“void rt_system scheduler_ start(veoid)
{
register struct rt_thread *to_thread;
register rt ubase t highest ready priority;

=4if RT THREAD PRICRITY MAX > 32
register rt ubase t number;

number = rt ffs(rt thread ready priority group) - 1;
highest ready priority = (number << 3) + rt ffs(rt thread ready table[number]) - 1;
“f#else
highest ready priority = rt ffs(rt thread ready priority group) - 1:
genait T T = R Al e B SIS B e
/* get switch to thread */
to_thread = rt list entry(rt thread priority table[highest ready priorityl].next,
struct rt_thread,

CLIE) ) ek PR R SR R TS
rt current thread = to thread; #mﬁiﬁé}%iﬁ%—l—rt_curre nt_thread

/* switch to new thread */

rt hw context switch to((rt uint32 t)s&to thread->sp); Mg mzIs, HES— 1S

/* never come back */

Kl 10 AR A B)

H & 10 FTA, HoaBRER B m P Ak, JHRIEZIR e R EHRE TR,
SREUH 26 0t v AR 55 3149 21426 B to_thread, #RJ5 1AM rt_hw_context_switch_to PJ#e %
S R —BILHR LB, NS EONZAESW sp 185 HIATSCRT &N, JRATAT
PIMRHE to_thread->sp 13 FNZAE S HERRALE, ZIEARI TV A1/ T PATIZAE S cpu
AR A, AR AT HEIZ 20V S AR 32 EE 58 = AN sp ALK ER. cpu AFAEAME, IF
HMPATIZES . HAUSI & 11 s, PR



rt_hw context switch_to:
la t0, _esusrstack
addi t0, t0, -512

csrw mscratch,tl 7RI T PIETRD 1 R TF T EE AL JT PR I
LOaD sp, (a0)  //MIEAKISHEIIZES M

LOAD a0, 0O * R.EGBYTEs:sp
csrw mepc, al ¢/ WIS Bnepe, HITTH ?J]%!\.‘:‘{{Eﬂﬁﬂl\%%m&‘?ﬂf{%ﬁﬂ)\[limiﬁ
LOAD x1, 1 * REGEYTES (sp)//1iEra, ELIEAS AT HIEES AR DERH It , _rt_thread exit

11 20, ox7800 //AEEHESIEE Mox ,HEMnscacus S FERE X
csrs mstatus, al
LOARD a0, Z*REGBYTES (sp)

csrs mstatus, al/ 1§Err5tc.t, 13 (ma%?%i\ jr}’n\\\ I—IPZE‘li)

LOAD x4, 4 * REGBYTES (sp)///HEEHFi7eE
LOAD x5, 5 * REGBYTES (sp)
LOAD x6, 6 * REGBYTES (sp)
LOAD x7, 7 * REGBYTES (sp)
LOAD %8, & * REGBYTES(sp)
LOAD x5, © * REGBYTES (sp)

LOAD x10, 10 * REGBYTES (sp)//I%E=0, HiNlnltaESMREmE 24
REGBYTES (sp)
REGBYTES (=sp)
REGBYTES (sp)
REGBYTES (sp)
REGBYTES (sp)
REGBYTES (sp)
REGBYTES (=sp)
REGBYTES (sp)
REGBYTES (sp)
REGBYTES (sp)
REGBYTES (sp)
REGBYTES (=sp)
REGBYTES (sp)
REGBYTES (=sp)
REGBYTES (sp)
REGBYTES (sp)
REGBYTES (=sp)
REGBYTES (sp)
REGBYTES (=sp)
REGBYTES (sp)
REGBYTES (sp)
addi sp, sp, 32 * REGBYTES// spﬁfg

BbbbobbbbbboboobB0bbG
EEEEEEEEEEEEEEEEEEELE
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.#1fdef ARCH RISCV_FPU
FLOAD £0, 0 * FREGBYTES (sp)//MIREBEHIS., MEZSFF

3 FLOAD 1, 1 * FREGBYTES (sp)

3 FLOAD 2, 2 * FREGBYTES (sp)

) FLOAD £3, 3 * FREGBYTES (sp)

L FLOAD  £4, FREGBYTES (sp)

2 FLOAD £5, 5 * FREGBYTES (sp)

3 FLORD  £6,

* FREGBYTES (sp)
i FLOAD £7, 7 * FREGBYTES (sp)
5 FLOAD £3, & * FREGBYTES (sp)

mmqmm»bwnl—no
*

3 FLORD £9%, § * FREGBYTES (sp)
7 FLOAD  £10, 10 * FREGBYTES (sp)
3 FLORD  f£11, 11 * FREGBYTES(sp)
3 FLORD  f£12, 12 * FREGBYTES(sp)
) FLORD  £13, 13 * FREGBYTES(sp)
L FLORD  f£14, 14 * FREGBYTES(sp)
: FLORD  f£15, 15 * FREGBYTES(sp)
3 FLORD fl6, 16 * FREGBYTES(sp)

} FLORD  £17, 17 * FREGBYTES (sp)
; FLORD  f18, 18 * FREGBYTES(sp)

3 FLORD  £1%, 1% * FREGBYTES(sp)
7 FLORD  £20, 20 * FREGBYTES(sp)
3 FLORD  £21, 21 * FREGBYTES(sp)
3 FLORD  £22, 22 * FREGBYTES(sp)
) FLORD  £23, 23 * FREGBYTES (sp)
L FLORD  £24, 24 * FREGBYTES (sp)
: FLOAD  £25, 25 * FREGBYTES (sp)
3 FLORD  £26, 26 * FREGBYTES(sp)

; FLORD  £27, 27 * FREGBYTES (sp)
; FLORD  £28, 28 * FREGBYTES(sp)

5 FLOAD  £29, 29 * FREGSYTES (sp)
7 FLOAD  £30, 30 * FREGBYTES (sp)
3 FLOAD  £31, 31 * FREGBYTES (sp)
3 addi sp, sp, 32 * FREGEYTES//spiRid

J#endif
retif B S Emepcig @EHT BT
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Y EBESHT RSN, rt_hw_context_switch_to JEITAEANN] sp, KE cpu FfFes, HA
mepc A A7 AT S VIR % B AT PN Db, ra ZF/7a W EONIR BIHEE, L4810 A
PRI _rt_thread_exit. X4 mret IRIF )5, pc SEHTN mepc fH, BIEEMPATIES REL HHARE
—NREEPAT I [while(1)] A %L, B4 IR E_rt_thread_exit, MHIFRIZATES, FFU1#k 2 HAh
f£55. bt EEAERRE 10 H, 5 —A1VERE “never come back” & X T, — HIFMHHAT
FE5%, pc fERENAR, AL RIREH R .

HoAth RTOS H A FT eI 2 bR ECRAN IV S S2 B, 5140 liteOS_M H11#) HalStartToRun,
TencentOS_Tiny 1] port_sched_start 5.

(4) fESFZ FEIYI#

TR T I I 25— AME S, WA SIS R S5 (B U . AEIX 2 Ff AR A% “4E:
FASELR”, “WFIa R SEME S —E W T . rt-thread IEWIZ4T BT EANE I &5 H AR
HEiteh, BARS WA E TAE SR Se . TR B2 LE 8 IOAE 55 51 2 rh SRR SE ZB i 1
RS VIHAAT, OSSO RIS , LSS 2 H M B A I [ RN R R E LR, T I (]
FRA AL ST (IR PAT IS A o ANVE PR S b 2 I 1) #E IR, A AT 55 D)4 S 55
Y BARAE IS5 10 LN SO A AR S5 I HERR X, SREUHTAE 55 IHERG, IF AHTE 55 HERR X
WE L3 U1 AT .

fE ARM H1,  ZRGE I B I B B N AZE IS 2% Systick #2441k, I HAE pendSv Hik474F 55 1)
oo LG RISC-V FATHAZFRME T — 4> 64bit Systick @ 3%, [FIIHH#HW7 SW_handler (3
KRN VIHAA —E BT P DI, HEMr B SCORAFRIRD, REUIR, B
FAARNLH) pend £z, BIATfl At iy, SEBLUI#. rt-thread A T =4 )mAgsE, M1l
PJ#e bR 3 rt_interrupt_from_thread. rt_interrupt_to_thread. rt_thread_switch_interrupt_flag,
RPN A RAPA# “from” ZRFE sp FREFRI “to” ZRFEM sp TREL, MRV, flag #
BRI 2 rt_hw_context_switch_interrupt B A7, il & 2 4% Hh B ] 12 B o 78 H A S from”
F “to” LRIV, IR flag IHE

void rt hw context switch interrupt(rt ubase t from, rt_ ubase_ t to)

{
if (rt _thread switch interrupt flag == 0)
rt_interrupt from thread = from;

rt_interrupt to thread = to;

rt thread switch interrupt flag = 1;
/* switch just in sw_handler */
sw_setpend();

12 i BN

SW HH T R B[R RE 2 — BOL S SEBLAOACRS, SRR 13 fow, R EaAiEoas
HVERE, JERER. MERATCUE H, HAMRT RS MES 2 TIFRMHUE S tRAF L
Feo AEAERTAE V307 STRFE e R B AR AR I I S P, SXREAE bR SO R v i T LA



FEIRE HAVE A2 A7 a8, TR WnR el s, BRI B S09T T, ASfZmi Al S50 i
RS Ak . TS T 50 LL DI RERT V103 K5, FEAEERAE RGN ANREST T Hobk o

.global 5W_handler

.align 2
SW_handler:
#ifdef ARCH RISCV_FFU
addi sp, sp, -32 * FREGEYTES

FREGBYTES (sp) //IIRZHFWEHIZES, RIFESF T

* FREGBYTES (sp)

* FREGBYTES (sp)

* FREGBYTES (sp)

* FREGBYTES (sp)

FREGBYTES (sp)

* FREGBYTES (sp)

* FREGBYTES (sp)
FSTORE £8, 8 * FREGBYTES (sp)
FSTORE £9, @ * FREGBYTES (sp)
FSTORE £10, 10 * FREGBYTES (sp)
FSTORE £11, 11 * FREGBYTES (sp)
FSTORE £12, 12 * FREGBYTES (sp)
FSTORE £13, 13 * FREGBYTES (sp)
FSTORE f£l4, 14 * FREGBYTES (sp)
FSTORE £15, 15 * FREGBYTES (sp)
FSTORE £16, 16 * FREGBYTES (sp)
FSTORE £17, 17 * FREGBYTES (sp)
FSTORE £18, 18 * FREGBYTES (sp)
FSTORE £19, 19 * FREGBYTES (sp)
FSTORE £20, 20 * FREGBYTES (sp)
FSTORE f£21, 21 * FREGBYTES (sp)
FSTORE £22, 22 * FREGBYTES (sp)
FSTORE £23, 23 * FREGBYTES (sp)
FSTORE f£24, 24 * FREGBYTES (sp)
FSTORE £25, 25 * FREGBYTES (sp)
FSTORE £26, 26 * FREGBYTES (sp)
FSTORE £27, 27 * FREGBYTES (sp)
FSTORE £28, 28 * FREGBYTES (sp)
FSTORE £29, 29 * FREGBYTES (sp)
FSTORE £30, 30 * FREGBYTES (sp)
FSTORE £31, 31 * FREGBYTES (sp)

#endif

FSTORE f0O,
FSTCORE f1,
FSTCORE fz,
FSTCORE £3,
FSTORE f4,
FSTORE f5,
FSTCORE fe,
FSTCORE £7,

o
*»

WO =] N s W B
*

addi sp, sp, -32 * REGBYTES

STORE x5, 5 * REGBYTES (sp)//TFMSBlco R
1i to,  0x80

STORE t0, 2 * REGBYTES (sp)//1F{MPIE

v307, AL s os AT S FREPHIERS , (ES PRI T ahiRESFEE
reciB B, BFENERIEN, EREREEE, BRI TLERERE
/T R R

* REGEYTES (sp)//

1i  to,
csrs 0Ox804, to

STORE x1, 1 FHHARTSENTTs
STORE x4, & * REGBYTES (sp)
STORE x6, & * REGBYTES (sp)
STORE x7, 7 * REGBYTES (sp)
STORE x8, 8 * REGBYTES (sp)

STORE xS, 9 * REGBYTES (sp)
STORE %10, 10 * REGBYTES (sp)
STORE x11, 11 * REGEYTES (sp)
STORE x12, 12 * REGBYTES (sp)
STORE %13, 13 * REGBYTES (sp)
STORE x14, 14 * REGEYTES (sp)
STORE x15, 15 * REGEYTES (sp)
STORE x16, 16 * REGBYTES (sp)
STORE %17, 17 * REGEYTES (sp)
STORE x18, 18 * REGBYTES (sp)
STORE %19, 19 * REGBYTES (sp)
STORE %20, 20 * REGBYTES (sp)
STORE %21, 21 * REGBYTES (sp)
STORE %22, 22 * REGBYTES (sp)
STORE %23, 23 * REGBYTES (sp)
STORE %24, 24 * REGBYTES (sp)
STORE %25, 25 * REGBYTES (sp)
STORE %26, 26 * REGEYTES (sp)
STORE %27, 27 * REGBYTES (sp)
STORE %28, 28 * REGBYTES (sp)
STORE %29, 29 * REGBYTES (sp)
STORE %30, 30 * REGBYTES (sp)
STORE %31, 31 * REGBYTES (sp)



CSIIw
call

call
CSIIw

1i to,

sp,mscratch, sp AR T sp¥inscratenl s mscratcniBBEERNE—TESEITFA
rt_interrupt_enter// {8 AT =p B 1E A THT A O A

sw_clearpend /OB PRERE SRR, kAl BRI AR A P SR B R

1t_i.nterrupt_leave,f,-"l‘fﬁﬁ%ﬁsp‘lﬁ\ﬁﬁﬁEPEH’E.DCI%I;‘;I
sp,mscratch, sp 7B Sifsp

s0, rt_thread switch_interrupt_flag ff;']ﬁﬁ"liﬁl_‘a:.g EIEEE'le: ?D%jﬂliaﬂﬁﬁiﬁﬁtﬂﬁﬁ'%

52, 0(s0) £/ EMPERRS LT, iR E R TRER R, FIR
=2, 1f HREHETSHNEFTFSENE, MEHEESAIT, EiREA
zero, 0(s0) (BRI AICER IR T, thhEE

al, mepc

a0, 0 B REGBYTES (sp) EETIER, PETF M AT S fnepciB

50, rt_interrupt from thread /7R int,e:r:r'.:lpt,_frcrr._threaclgéimiﬂ:, iﬁﬁiﬁfﬁﬁﬂ%“‘:‘lﬁﬁgﬂiﬁ"]spﬁfﬁﬁiﬁ
s1, 0(s0) 7 /AREZ b

sp, 0(sl) /AR Bl spRAFE 2L

50, rt_interrupt_to_thread /R int,err'apt_tc_threacl@%imtlt; iiE%ﬁHﬂ%tﬂ}iE‘]?ﬂiEﬂspﬁﬁlMiﬁ
s1, 0(s0) /7 ERERER AR sphi

sp, 0(sl) /M ER ARG Map B . WS spFTFTTEE , FlopullopF 7t BAAFIES MsplE
a0, O * REGEYTES (sp) FrETEHSEEsp, BEHnepcFiFEE

mepc, al

x1, 1 * REGBYIES (sp)

0xT800

cs3rs mstatus, tl
LORD t0, 2*REGBYTES (sp)

csrs mstatus, tO /MR Enstatus T T EH R SR

LOAD =4, 4 * REGBYTES (sp) (R EEREEEE
LOAD x5, 5 * REGBYTES (sp)
LOAD x6, 6 * REGBYTES (sp)
LOAD x7, 7 * REGBYTES (sp)
LOAD x8, & * REGBYTES (sp)
LOAD x%, & * REGBYTES (sp)

LCAD =10, 10 * REGBYTES (sp)
LoAD =11, 11 * REGBYTES (sp)
LOAD =12, 12 * REGBYTES (sp)
LOAD =13, 13 * REGBYTES (sp)
LOAD =14, 14 * REGBYTES (sp)
LCAD x15, 15 * REGBYTES (sp)
LCAD =16, 16 * REGEBYTES (sp)
LCAD =17, 17 * REGBYTES (sp)
LoAD =18, 18 * REGBYTES (sp)
LOAD =19, 19 * REGBYTES (sp)
LOAD =20, 20 * REGBYTES (sp)
LOAD =21, 21 * REGBYTES (sp)
LOAD =x22, 22 * REGBYTES (sp)
LCOAD =23, 23 * REGEBYTES (sp)
LOAD =24, 24 * REGBYTES (sp)
LOAD =25, 25 * REGBYTES (sp)
LOAD =26, 26 * REGBYTES (sp)
LOAD =27, 27 * REGBYTES (sp)
LCAD x28, 28 * REGBYTES (sp)
LCOAD x28, 29 * REGBYTES (sp)
LCOAD =30, 30 * REGBYTES (sp)
LOAD =31, 31 * REGBYTES (sp)
addi sp, sp, 32 * REGBYTES



#ifdef ARCH RISCV FPU

FLOAD f0, 0 * FREGBYTES(sp) //HBHIES, MBS EHFEE
FLOAD 1, 1 * FREGBYTES (sp)
FLORD  £2, FREGEYTES (sp)
FLORD  £3, FREGBYTES (sp)
FLOAD  £4, FREGEYTES (sp)
FLORD  £5, FREGBYTES (sp)
FLOAD  £6, FREGEYTES (sp)
FLORD  £7, FREGBYTES (sp)
FLOAD  £8, FREGEYTES (sp)
FLORD  £9, FREGBYTES (sp)
FLOAD £10, 10 * FREGBYTES (sp)
FLORD 11, 11 * FREGEYTES (sp)

[Fa e SR I S B R

R I .

FLOAD fl12, 12 * FREGBYTES (sp)
FLOAD f13, 13 * FREGBYTES (sp)
FLOAD fl14, 14 * FREGBYTES (sp)
FLOAD f15, 15 * FREGBYTES (sp)
FLOAD fle, l& * FREGBYTES (sp)
FLOAD 17, 17 * FREGBYTES (sp)
FLOAD £f18, 18 * FREGBYTES (sp)
FLOAD fl19, 1% * FREGBYTES (sp)
FLOAD £20, 20 * FREGBYTES (sp)
FLOAD f21, 21 * FREGBYTES (sp)
FLOAD £22, 22 * FREGBYTES (sp)
FLOAD 23, 23 * FREGBYTES (sp)
FLOAD £24, 24 * FREGBYTES (sp)
FLOAD f25, 25 * FREGBYTES (sp)
FLOAD f2&, 2& * FREGBYTES (sp)
FLOAD 27, 27 * FREGBYTES (sp)
FLOAD £28, 28 * FREGBYTES (sp)
FLOAD f29, 2% * FREGBYTES (sp)
FLOAD £30, 30 * FREGBYTES (sp)
FLOAD 31, 31 * FREGBYTES (sp)
addi sp, sSp, 32 * FREGBYIES
fendif

et/ /B OEpcBEH Pnepcll, ZEAHMIZEES E—niEH R IERNT —F5 Sl
£/RMEREE E—imiliR s BT« vaorBR Z BB fEREREfT B, LLRILHES
/AN TEAE A8 AR (RER AT LA i AR 1 4%

K 13 Pl bR SGE AR

X H AR RTOS 2 KF/NT, Blani5E LiteOS_M A g_losTask 4> AF i, H2&
AEERIAR, NI AR S I RSB 48 5T, 73 8 *runTask 45 ] 4 T8 47 (AE 55,
*newTask F5 [ ZVIHHE S, IR TencentOS_Tiny HHRAT PIAME 5545 Hil ek R i Ha 41
*K_curr_task 78 [ 24 1T 5%, *k_next_task 351 T — AN E VAT 55 . X M rt-thread F11“ from”
A “to” Ryl [ T2 At W B R AT, SIS BUE S V).

PLEDIAS SFRERE NG, B — AN WAL IR 2 RISC-V “F & R A M .



