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Linh vwe ky thuit dwoc dé cap

Séng ché dé cdp dén hé thong tai khoi dong hé thong may tinh nhing tir trang
thai khong phan hdi trong qué trinh khoi dong. Cu thé, hé thong dugc dé cap trong sang
duoc tng dung trong linh vyuc tw dong hoa cong viée van hanh cac hé thong 16n gitp
ning cao chat luong san phdm va giam thiéu chi phi nhan cong trong sudt vong doi hoat
dong ctia hé thong.

Tinh trang k§ thuit cia sing ché

Mot hé théng nhing khi khoi dong s& trai qua nhiéu giai doan va cac giai doan
nay can nhiéu yéu t6 hd tro dé hé thong c6 thé khoi dong thanh cong. Qua trinh khdi
dong cta bd xur ly trung tam dugc chia lam ba giai doan chinh: khoéi dong chuong trinh
nén tang bao gdm trinh khoi dong va phin mém co ban dé khoi dong phan cing, khoi
dong hé diéu hanh va khoi dong tng dung.

Céc yéu t6 anh huéng dén qua trinh khoi dong hé théng nhing c6 thé ké dén 1a:
trinh tu bat tét ngudn khoi dong thiét bi, kha nang cung cp xung nhip (clock) cho tat ca
thiét bi trong hé théng, trang thai kha dung ctia cac thiét bi nhé va tinh trang phﬁn mém
duoc sir dung dé khoi dong. Sang ché s& tap trung vao phuong phap gidm st qué trinh
khoi dong cia mot hé théng méy tinh nhing.

Trong hé théng nhing co ban, b xir Iy chinh thudng duoc tich hop cac khdi giam
sat qua trinh hoat dong (watchdog-timer). Cac khéi nay s& thuc hién khoi dong lai toan
b hé théng khi phat hién hién tugng treo hodc hién tuong tng dung khong phan hoi vai
céc su kién bén trong dén tir hoat dong bén trong phan mém va bén ngoai h¢ thong dén
tir céc thanh phan phén hé thong khac két nbi véi hé thong nhing.

Maic du dong vai tro quan trong trong viéc duy tri hoat dong ctia toan bo hé théng,
nhiing khdi giam sit qua trinh hoat dong 1a cac thiét ké c6 dinh. Thong thuong khoi
giam sat qua trinh hoat dong la cac khéi tich hop bén trong cac hé thdng méy tinh nhing
phtrc tap (SoC — System on Chip), hodc la cac chip xu ly kién trac tich hop tinh niang
chuyén dung (ASIC — Application-specific integrated circuit) nam doc lap. Cac phuong
an tiép can nay c6 kha ning tly bién rét hep, khong thé dap tmg véi cac didu kién tac
dong da dang tir mdi trudng va cac thanh phan bén trong hé thong.

Sang ché mb ta mot phuwong an st dung chip xt ly kha trinh dé giam sat qué trinh
khoi dong ciia hé thdng méy tinh nhing. Trong trudng hop hé thdng may tinh nhing
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khong khoi dong dugce diing nhu mong doi, chip xtr Iy kha trinh tién hanh khoi dong lai
hé théng.
Ban chit k§ thuit cia siang ché

Muc dich cta sang ché 1a xay dung hé théng nhung dé hd tro khac phuc van dé
gip phai trong qua trinh khai dong. Tinh niing tich hop s& hd tro tu dong héa khau van
hanh va duy tri hoat dong trong sudt vong doi cia san pham.

Dé dat duoc muc dich trén, hé théng duoc dé xuét trong sang ché bao gbm:

B gidm sat kha trinh doc lap: c6 chiic nang giam sat doc 1ap khong phu thude
vao qua trinh khéi dong cta bo xtr ly trung tam, giam sat qua trinh khoi dong hé théng
thong qua thoi gian cho mdi qua trinh khoi dong, tu dong thay ddi phan mém hé diéu
hanh sir dung bang ki thuat dém s6 1an khoi dong lién tiép.

B xtr Iy trung tAm: khdi nay co chiic ning théng bao hoan thanh qua trinh khoi
dong va toan bd hé didu hanh cia hé théng.

Trong sang ché nay, con ¢ khdi luu trit phin mém hé thdng: c6 hai phan mém
hé thong cai dat doc 14p & hai thiét bi hd trg khoi dong, tuy nhién khdi nay khong nim
trong hé thong tai khai dong ma sang ché dé cap nén khong tién hanh di sau phan tich.

Mot thiét bi xir ly kha trinh doc l4p s& duoc tich hop dé giam sat kha niang khoi
dong va hoat dong ctia b xir Iy trung tdm théng qua tin hiéu phan hdi. Néu vi nguyén
nhan hodc sy cb bat ngod hodc khong xac dinh trude khién bo xur ly trung tAm khong thé
khoi dong va thong béo trang thai hoat dong binh thuong dén bd giam sat kha trinh doc
1ap, khdi giam sat nay sé thu thap cac thong tin vé trang thai hé théng dé c6 bién phép
dat lai dua khoi xur ly trung tam vé trang thai hoat dong binh thuong.

M6 ta tém tit cac hinh vé

Hinh 1 13 hinh v& md ta thanh phan cta hé thong dugc dé cép trong sang ché;

Hinh 2 13 hinh m6 ta ludng xtr Iy ctia bd giam sat kha trinh doc 1ap trong qua trinh
khoi dong bo xur ly trung tam;

Hinh 3 1 hinh m6 ta ludng xt Iy ctia bd giam sat kha trinh doc 1ap trong qua trinh
hoat dong cta Gng dung trong bd xur ly trung tam;

Hinh 4 12 m6 ta giao dién trao d6i thong tin gitta bd xir Iy trung tim va bo gidm
sat kha trinh doc 1ap & vi du thuc té. RST la duong két nbi diéu khién dat lai trang thai
bd xir ly trung tdm. G2 la dudng didu khién chi dinh ché d6 khoi dong bd xir ly trung

tam. G1 1a duong tin hiéu bo xir 1y trung tim thong bao tinh trang khoi dong phdn mém
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nén tang. I*C 1a dudng giao tiép trao d6i théng tin giita bo xtr Iy trung tAm va bd giam

sat kha trinh doc 1ap.

MO ta chi tiét sang ché

Tham chiéu Hinh 1, Hinh 2, Hinh 3 va Hinh 4, hé thong duoc dé cap trong sang
ché bao gdm bd giam sat kha trinh doc 1ap va b xit Iy trung tAm.

B giam sét kha trinh doc 14p c6 cAu tao 1a mét vi xir Iy kha trinh, c6 thé lya chon
mot trong cac kién tric sau:

- BO vi diéu khién (Micro-Controller Unit — MCU);

- Thiét bi tinh toan kha trinh phirc tap (Complex-Programable Logic Device —
CPLD);

- Mach tich hop cdng kha trinh linh hoat (Field-Programable Gate Array —
FPGA.

Bo giam séat kha trinh doc 1ap duoc nap vao cac chuong trinh xt ly cdc tinh hudng
X4y ra nam ngoai kha ning kiém soét ctia bd xir Iy trung tAm. Bo giam sat kha trinh doc
lap dugc tich hgp hai tinh nidng chinh bao gdm kha ning thu thap thong tin, gidm sat
trang thai hé thong va kha nang xtr ly, dua ra quyét dinh khi phat hién bo xtt 1y trung
tdm gap van dé. Chuong trinh duge nap vao la cb dinh va khong thay ddi trong sudt thoi
gian vén hanh ctia san pham.

Bén trong by giam sat kha trinh doc lap, cac khdi nhé hon dam nhan cac nhiém
vu khac nhau dé hoan thanh viéc gidm st trang thai khoi dong cua hé thong bao gém:

- Khéi dém thoi gian thuc;

- Khéi nhén dién trang thai tin hiéu;

- Khéi giao tiép dong bo;

- Khdi thyc thi tap lénh don gian;

- Khdi thyc thi dat lai trang thai hé thong.

Cu thé, bd giam sat kha trinh doc 1ap st dung thdi gian hoat dong 1lam thude do
d8 danh gi4 trang thai khoi dong cta hé thong. Khéi dém thoi gian thue duge ap dung
s& duoc khéi dong trude khi bd xit 1y trung tim bat diu hoat dong. Trong subt thdi gian
b6 xtt Iy trung tm khoi dong, khdi dém thoi gian thue véi nguyén 1i hoat dong doc 1ap
voi nguén xung nhip riéng dé tu dong dém 1ui khong phu thudc vao trang thai hoat dong
chung ctia hé thdng s& thong béo vé khdi thuc thi dt lai trang thai hé thong khi qué thoi
gian khdi dong cho phép.
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Trong qua trinh b xt 1y trung tdm khoi dong chuong trinh nén tang ban dau,
khéi nhan dién thay dbi trang thai tin hiéu s& theo ddi tinh trang dién 4p tai chan két ndi
giita by xir ly trung tdm va bo giam sat kha trinh doc lap. Néu c6 su thay d6i dién ap tai
chan tin hiéu nay, khéi nhan dién trang thai tin higu s& tao tin hiéu ngdt qua trinh hoat
dong ciia khbi dém thoi gian thuc va thong béo trang thai khoi dong thanh cong dén
khéi thyc thi tap 1énh don gian dé chuyén trang thai hoat dong tiép theo clia b gidm sat
kha trinh doc lap.

Tin hiéu ma khéi nhan dién trang théi tin hiéu sir dung dé xac dinh trang thai khoi
dong thanh cong cta hé thng 13 swon lén tir chan nhap/xuat thong dung (General-
purpose Input/Output — GPIO) ctia b xur ly trung tam. Duong két nbi giita bo xir ly
trung tAm va bd giam sat kha trinh doc 1ap duoc 1ép dat mot tro kéo 1€n dé xac dinh trang
thai ban dAu 1a muc dién ap cao trude khi khoi dong. Khi khoi dong, bo xur ly trung tam
s& phai kéo dién ap & chan tin hi¢u ndy xubng mitc thép va ddy 1én mirc cao sau khi ket
thuc qua trinh khoi dong chuong trinh nén tang dé tao mot sudn 1én thong béo trang thai
khoi dong dén bd gidm sat kha trinh doc 14p. Thoi gian gitta 1an kéo xudng thap va day
1én cao c6 thé mo rong khong gidi han nhung t6i thiéu la 100 chu ki may.

Song song voi khdi nhan dién trang thai tin hiéu, khéi giao tiép dong bd duge sit
dung dé h3 tro b xi Iy trung tAm thong béo trang thai khoi dong trong diéu kién cac
thanh phén hé théng da sin sang cho cac tac vu phirc tap hon. Khdi giao tiép ddng bo
trong bd gidm sat kha trinh doc 14p két ndi véi bo xir Iy trung tim qua dwong truyén lién
mach tich hop (Inter-Integrated Circuit — I*C). Véi tbc do duong truyén phd bién nam
trong khoang 100kHz dén 400kHz, b xt Iy trung tam va khéi giao tiép dong bo trong
bo giam sat kha trinh doc lap s€ trao dbi ban tin qua giao thirc quan 1i duong truyén hé
thdng phd thong (Sytem Management Bus — SMBus).

Thong tin trao ddi trén duong truyén lién mach tich hop I?C la chudi cac dir liéu
duoc déng khung theo mot cap byte nhd (16-bits). Trong do byte dau chira ndi dung cau
1énh va byte tiép theo 14 gié tri twong Gng voi cau Iénh & byte dau. Thong tin duge dua
vao khdi thuc thi tap 1énh don gian s& hd tro bo xtt 1y trung tdm trong viéc thong bao
tinh trang khoi dong hé diéu hanh thanh cong va kich hoat tinh ning m& rong ma bd
gidm sat kha trinh doc lap hd tro.

Trong didu kién bd xtr 1y trung tim khai dong khong thanh cong, bd giam sat kha
trinh doc lap d4 quéa han nhung khong nhan duoc tin hiéu phan hdi cua bo xur Iy trung
tam, khéi thuc thi dit lai trang thai hé théng s& duoc khai dong dé dua hé thong vé lai
trang thai khi méi cAp ngudn dé khoi dong lai tir dau. Ngoai kha nang co ban trén, khéi
thuc thi dit lai trang thai hé théng lwu trit théng tin dém sb 1an khoi dong lién tiép cua

hé théng sau mdi 1dn by xir Iy trung tdm khoi dong lai. Gia tri luu trlr nay duogc khoéi
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thuc thi dit lai trang thai hé théng st dung lam can cu dé lua chon ché d6 khoi dong tiép
theo ctia bd xtr Iy trung tm. Khi bd xir ly trung tdm khoi dong lai lién tuc trong ngudng
gii han cho phép (K,), khéi thyc thi dat lai trang thai hé thong s& dat lai trang thai hé
théng trude lac cép nguén. Néu gia tri khoi dong lai lién tuc vugt méc K, khdi thuc thi
dat lai trang thai hé théng s& chi dinh bo xtt Iy trung tdm khoi dong ché dd hoat dong &
muc d6 tdi thiéu nham khai dong cic tinh nang khoi phuc hé thdng. Phan mém hé thong
cho ché d6 khoi dong & mie téi thiéu duoc xdy dung & vi tri doc lap vé mit thiét bj voi
phan mém hé théng chinh can khéi dong.

Dé b6 giam st kha trinh doc 1ap hoan thanh cac yéu cdu dat ra trong viéc khoi
phuc trang thai hoat dong ctia hé théng, bd xtr ly trung tam s€ can tich hop hai hé diéu
hanh ndm & hai ving nhé riéng biét. Mot hé didu hanh chinh dé khoi dong diéu kién
hoat dong binh thuong ciia san phdm. Hé diéu hanh con lai duoc sir dung khi h¢ diéu
hanh chinh gip truc trac, dong vai tro nhu phuong an bao hd dé dam bao hé théng khoi
dong thanh cong (ché do khoi dong ti thiéu). Khi san pham di vao ché do khoi dong
ti thiéu, chi cc thiét bi va tinh ning co ban nhat ctia hé théng s& duge khoi dong dé hd
trg nguoi dung, nguoi van hanh truy cép tir xa, sua 18i. Ca hai hé diéu hanh tng véi cac
chuong trinh nén tang dé khoi dong hé théng s& can tich hop cac tinh ning dic thu dé
b6 xir Iy trung tAm c6 thé truy cdp cong két ndi nham thong béo trang thai khoi dong
dén bd giam sat kha trinh doc 1ap.

Vi du thye hién sing ché

Sang ché da duge 4p dung vao hé théng xu Iy bang gde 5G AIO do Tong Cong
ty Cong Nghiép Cong Nghé Cao Viettel (VHT) san xuét. Phuong phép st dung bd giam
sat kha trinh doc 1ap dé xir Iy su cb duy tri kha nang két ndi ctia san pham duoc néu
trong mo ta chi tiét sang ché. Cac thiét bi st dung cho phuong an ap dung bao gom:

- Phan clmg:
o B0 giam sat kha trinh doc lap véi kién trac CPLD — Complex Programable
Logic Device;
o B0 xtr ly trung tAm st dung vi xt ly cua NXP;
o Thiét bi luu trit NOR va eMMC;
- Phin mém:

o Phin mém hé diéu hanh tich hop tinh ning thong bao sau khéi dong &
eMMC;

o Phin mém hé didu hanh tdi gian & NOR;

Hé thong khi khdi dong s& can trai qua cac giai doan chinh bao gbm:
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- Khoi dong chuong trinh nén tang;
- Khéi dong hé diéu hanh;
- Chay tng dung dap ung yéu cdu tinh ning hé théng;

Mbi giai doan s& doi hoi yéu cau khéc nhau ctia ca phan cimg va phin mém tham
gia dé dam bao qua trinh khéi dong thanh cong. Bo gidm sat kha trinh doc lap dugce tich
hop chuong trinh gidm sat qua trinh khoi dong ctia bo xit 1y trung tdm. Thoi gian cho
phép hé théng khéi dong cac thanh phan nén ting, hé diéu hanh va duy tri trang thai ctia
tng dung dugc du tinh tuong Ung;:

- T, = 30 giay
- T, =2 phtt
- T, = 30 giay

Thong tin thoi gian khai dong duoc xdy dung ma thuc nghiém kiém tra cac
trudong hop sir dung 6 hé théng nhing 4G cii cung véi cac udce lugng, danh gia tinh néng
0 hé théng 5G moi.

Trude khi b xu Iy trung tAm bét dau khéi dong, bd giam sat kha trinh doc 1ap
duoc khoi dong trude va kich hoat khéi dém thoi gian thuc cling khoi nhan dién trang
thai bo xir 1y trung tim. Trong luc bd xt Iy trung tdm dang khoi dong chuong trinh nén
tang, bd dém kich hoat véi thoi gian (T;) dugc cai dat sin s& dém lién tuc giam dan. Khi
gid tri bo dém vé 0, bd dém s& kich hoat khi thuc thi dat lai hé thong dé tién hanh dat
lai trang thai khoi dong ctia bo xir Iy trung tam.

Chuong trinh nén tang cho bd xu ly trung tim dugc tich hop tinh néng thay doi
trang thai chan tin hiéu ndi gitta bo xir Iy trung tAm va bd giam sat kha trinh doc 1ap
ngay khi két thic khoi dong chuong trinh nén tang. Viée thay ddi tin higu & chan két ndi
gitta by xtr Iy trung tdm va bd gidm sat kha trinh doc 14p s€ 1a diéu kién dé bd nhan dién
guri tin hiéu ngung hoat dong bo dém va chuyén sang giai doan giam sat tiép theo.

O giai doan giam sat hé diéu hanh, khéi dém thoi gian thuc duoc dat lai véi thoi
gian dém 14 (T,) duoc cai dat sin. Khac voi qua trinh khi dong chuong trinh nén tang,
bo giam sat kha trinh doc 1ap khoi dong khdi giao tiép dong b va xu 1y tap 1énh don
gian cho giai doan gidm sat hé diéu hanh. Trong thoi gian khoi dong hé diéu hanh, khoi
dém thoi gian thuc s& dém 1 doc 1ap tur gia tri T, vé& 0. Khi gid tri cham mrc ddy, khéi
dém thoi gian thuc s& kich hoat khéi thuc thi dat lai trang théi hé thong.

Hé diéu hanh cho bd xur ly trung tdm duoc tich hop tinh ndng gui cac tap 1énh
qua giao thuc quan li duong truyén hé théng (SMBus) dén bo giam sat kha trinh doc 1ap
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qua duodng lién mach tich hop (I*C) nham thong bao trang thai khoi dong thanh cong
cung yéu cau két thuc qué trinh giam sat khoi dong hé théng.

Khi bo giam sat kha trinh doc 14p phat hién hé thong khéi dong khong thanh cong
& giai doan khoi dong phén mém nén tang hoic phﬁn mém hé thdng, khdi thuc thi dat
lai trang thai hé théng s& dugc kich hoat dé tién hanh dua bg xir Iy trung tm vé trang
thai ban dAu dé khoi dong lai. Khéi thyc thi dit lai trang thai hé thong st dung dudng
két ndi tir chan didu khién ctia bo gidm sat kha trinh doc 1ap ndi dén bd xi Iy trung tam
dé tién hanh dit lai. Duong két ndi co tré kéo 1én murc dién 4p cao dé xac dinh trang thai
ban dau ciia dudng tin hiéu & mitc cao. Khi can dat lai trang thai, khoi thuc thi dat lai
trang thai hé thong s& kéo mirc dién ap & chén tin higu nay xudng mirc thap trong dé dua
bo xir Iy trung tAm vé trang thai khi vira cAp ngudn dién.

Bén canh duong didu khién dat lai trang thai ban dau cho bd xir Iy trung tam,
khéi thuc thi dit lai trang thai hé théng duoc tich hop duong diéu khién ché do khoi
dong ctia bd xit 1y trung tam. Vi hai thiét bi luu trit hai hé diéu hanh cho hai ché do
khéi dong khac nhau, khdi thuc thi dat lai hé thong c6 thé mo rong phuong an Xt 1y dé
thay dbi ché d6 khoi dong gitip bo xt ly trung tam thodt khoi tinh trang khoi dong khong
thanh cong khi viéc dat lai va khi dong lai nhidu lan nhung hé thong van khong khoi
dong thanh cong.

Trong qué trinh st dung, bd gidm sat doc lap s luu gilt tam thoi s6 1an khoi dong
cta hé thong. Gia tri ndy s& dugc tang thém 1 gid tri khi hé théng bi dat lai hay khoi
dong lai. Vi gid tri dugc Iuu trit tam thoi nén khi cép ngudn, gid tri ndy s& bat dau bang
0. Nhiém vu cua bd xtr Iy sau khi khai dong thanh cong sé giii 1¢nh qua giao thire dong
b6 hodc bat ddng bo dé x6a gia tri niy vé 0 nham tranh viéc b giam sat doc lap xdc
dinh b xir 1y trung tam khéi dong lai lién tuc (qua K, 1an) va dbi sang hé diéu hanh phy.
Gi tri K, duoc xéc dinh bing khao st thuc té dé loai trir cac truomg hop hé théng bét
budc phai khai dong lai nhidu hon 1 1an trude khi di vao hoat dong on dinh vi cée nguyén
nhén khach quan.

- Ngudi van hanh cim dién khong on dinh khién bo xu Iy trung tam khoi dong
khong 6n dinh 1in dau.

- Nap chuong trinh hé théng can khéi dong lai.

- Lbi hiém giip khién hé thong can khéi dong lai.

Khi hé roi vao trang thai khéi dong lai lién tuc nhung khong thanh cong, véi gia
trj K, duoc luu trong khéi thuc thi dit lai trang thai hé théng, khdi nay & tién hanh chi

dinh b6 xir Iy trung tim khéi dong phdn mém hé théng & ché do tdi gian bang céc tin
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hiéu dién 4p & cac chan két ni tryc tiép chan tin hiéu cua by gidm sat kha tinh doc lap
dén bo xir Iy trung tAm.

Vi cAu hinh cai dit @3 mo ta, hé théng dat duoc kha nang luon khéi dong thanh
cong khi hé théng c¢6 van d& v& thiét bi luu trit. Cac van dé vé luu trit phan mém c6 thé
xdy ra khi bd nhé héng chuong trinh nén tang, bd nhé hong phén 16i hé diéu hanh hoac
ting dung chay tu dong khi khoi dong hé thong.

Hiéu qua dat dwoc ciia sang ché

Hé théng tai khoi dong hé thdng méy tinh nhtng tir trang thai khong phan hoi
trong qua trinh khoi dong da giup hé théng ludn & trang thai c6 thé truy cap duogc tir xa
trong moi didu kién bét lgi xay ra v6i phdn mém hé thong. Hé thong da gitp tiét kiém
16n ngudn luc trong qua trinh phat trién hé thong khi phan mém thay dbi lién tuc va
ngudi 1ap trinh khong cAn phai bo thoi gian tac dong truc tiép. Kha nang nay ¢6 hiéu
qué rat 16n d6i véi san phdm dugce lap dat & cac khu vyc it ngudi co thé tiép can truc

tiep nhung can cép nhat phan meém stra chita.
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Yéu ciu bao ho
1. Hé théng tai khéi dong hé théng mdy tinh nhiing tir trang thai khong phan hbi
trong qua trinh khoi dong str dung phan cting kha trinh doc 14p, bao gom:
bd giam sat kha trinh doc lap: duogc tich hop hai tinh nang chinh bao gé)m kha
nang thu thap thong tin, gidm sat trang thai h¢ thong va kha nang xu ly, dua ra quyét
dinh khi phat hién bo xur ly trung tam gap vén d&; bén trong bo gidm sat kha trinh doc
14p, cac khéi nho hon dam nhan cac nhiém vy khac nhau dé hoan thanh viée gidm sat
trang thai khéi dong ctia hé thong bao gom:
khdi dém thoi gian thuc dugc ap dung s& dugc khéi dong trude khi
bd xur ly trung tdm bat dAu hoat dong; trong sudt thoi gian bd xir 1y trung
tam khoi dong, khéi dém thoi gian thuc voi nguyén 1i hoat dong doc lap
v6i ngudn xung nhip riéng dé tw dong dém Iui khong phu thude vao trang
thai hoat dong chung ciia hé thdng s& thong bao vé khdi thuc thi dat lai
trang thai hé thong khi qué thoi gian khoi dong cho phép;
khdi nhan dién trang thai tin hiéu: trong qué trinh bo xur ly trung
tam khoi dong chuong trinh nén ting ban dau, khdi nhan dién trang théi
tin hiéu sé& theo dbi tinh trang dién 4p tai chan két ndi gitta bo xut 1y trung
tdm va bo giam sat kha trinh doc 14p; néu co su thay dbi dién 4p tai chan
tin hiéu nay, khéi nhan dién trang thai tin hiéu s& tao tin hiéu ngt qua
trinh hoat dong cua khdi dém thoi gian thuc va thong béo trang thai khoi
dong thanh cong dén khéi thuc thi tap 1énh don gian dé chuyén trang thai
hoat dong tiép theo ctia b giam sat kha trinh ddc 1ap;
khéi giao tiép ddng bd: duge sir dung dé hd trg bd xr Iy trung tam
thong béo trang thai khoi dong trong diéu kién cac thanh phan hé thong
da san séhg cho cdc tac vu phuc tap hon; khdi giao tiép ddng bd trong bd
giam sat kha trinh doc 1ap két ndi voi bo xit ly trung tdm qua duong truyén
lién mach tich hop (inter-integrated circuit — I*C), v6i tdc do dudng truyén
phd bién nam trong khoéng 100kHz dén 400kHz, bo xir ly trung tam va
khéi giao tiép déng bé trong bo gidm sat kha trinh doc 1ap sé trao ddi ban
tin qua giao thic quan li duong truyén hé théng phd thong (sytem
management bus — SMBus);
khdi thyuc thi tap 1énh don gian: thong tin trao d6i trén dudng truyén
lién mach tich hop I*C duoc dua vao khéi thuc thi tap 1énh don gian sé hd

trg bo xir Iy trung tdm trong viéc thong bao tinh trang khoi dong hé diéu
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hanh thanh cong va kich hoat tinh nang m& rong ma bo gidm sat kha trinh
doc lap ho trg;
khéi thue thi dat lai trang théi hé théng: trong didu kién bd xir Iy
trung tAm khoi dong khong thanh cong, bo giam sat kha trinh doc lap da
qua han nhung khong nhan duogc tin hi¢u phan hdi ctia bd x1r Iy trung tam,
khéi thuc thi dit lai trang thai hé théng s& duoc khoi dong dé dua hé théng
vé lai trang thai khi mé&i cAp ngudn dé khoi dong lai tir déu; ngoai ra, khéi
thuc thi dat lai trang thai hé thong luu trit thong tin dém sb lan khoi dong
lién tiép ctia hé théng sau m&i 1an bd xtt Iy trung tam khoi dong lai; gi tri
luu trit ndy duoc khéi thyc thi it lai trang thai hé théng st dung lam can
ot d& lwa chon ché do khoi dong tiép theo ciia bd xit 1y trung tam; khi bd
xtr 1y trung tdm khoi dong lai lién tuc trong ngudng gioi han cho phép
(K,), khi thuc thi dat lai trang thai hé thng s& dat lai trang thai hé thong
trude luc cép nguén; néu gia tri khoi dong lai lién tuc vuot moc Ky, khdi
thuc thi dat lai trang thai hé théng s& chi dinh bd xtr 1y trung tam khoi
dong ché dé hoat dong & mirc d6 t6i thiéu nham khéi dong céc tinh nang
khoi phuc hé thong;
bo x1r Iy trung tdm: tich hop hai hé didu hanh nam ¢ hai ving nh¢ riéng biét; mot
hé didu hanh chinh dé khéi dong didu kién hoat dong binh thudng ctia san pham; hé diéu
hanh con lai duoc sir dung khi hé diéu hanh chinh gap truc tric, dong vai trd nhu phuong
4n bao ho dé dam bao hé théng khoi dong thanh cong (ché d6 khéi dong tdi thiéu); khi
san phim di vao ché do khéi dong ti thiéu, chi céc thiét bi va tinh ning co ban nhat clia
hé théng s& duoc khdi dong dé hd tro nguoi dung, ngudi van hanh truy cdp tir xa, stra
13i: c4 hai hé didu hanh tmg véi cac chuong trinh nén tang dé khoi dong hé thdng s& can
tich hop céc tinh nang dic thit d& b xir 1 trung tim c6 thé truy cap cdng két ndi nhdm
thong bao trang thai khoi dong dén bod gidm sat kha trinh doc lap.
2. Ho théng tai khoi dong hé théng may tinh nhing tir trang thai khong phan hoi
trong qua trinh khoi dong su dung phan cing kha trinh doc 1ap theo diém 1, trong do:
tin hiéu ma khdi nhéan dién trang thai tin hiéu st dung dé xac dinh trang thai khoi
d6ng thanh cong ctia hé théng 1a suon 1én tir chan nhép/xuét thong dung (general-
purpose input/output — GPIO) ctia bg x1r ly trung tam; duong két ndi gitra bo xtr Iy trung
tam va bd giam sat kha trinh doc lap duoc lép dat mot tré kéo 1én dé xac dinh trang thai
ban dau 1a mutc dién ap cao trudc khi khoi dong; khi khoi dong, bo xur Iy trung tam s&
phai kéo dién dp & chan tin hiéu nay xudng miic thap va ddy lén muc cao sau khi két

thuc qua trinh khoi dong chuong trinh nén tang dé tao mot swon 1én thong bao trang thai
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khoi dong dén bd giam sat kha trinh doc 1ap; thoi gian gitta lan kéo xudng thap va day
1én cao c6 thé mé rong khong gioi han nhung t6i thiéu 1a 100 chu ki may.
3. Hé théng tai khoi dong hé thdng may tinh nhing tir trang thai khong phan hoi
trong qua trinh khoi dong st dung phan cimg kha trinh doc 1ap theo diém 1, trong do:
thong tin trao ddi trén duong truyén lién mach tich hop I*C la chudi céac dit ligu
duoc dong khung theo mot cap byte nhd (16-bits); trong do byte d4u chita noi dung cau
Iénh va byte tiép theo 1a gia tri trong tmg v6i cau 1énh & byte dau.
4. Hé théng tai khoi dong hé théng méy tinh nhung tir trang thai khong phan hdi
trong qua trinh khoi dong st dung phan cting kha trinh doc 1ap theo diém 1, trong do6
mot thiét bi xtr 1y kha trinh doc I4p s& dugc tich hop dé giam sat kha nang khoi
dong va hoat dong ctia bd xir Iy trung tdm thong qua tin hiéu phan hdi; néu vi nguyén
nhén hodc su ¢b bt ngd hodc khong xéc dinh trude khién bd xir Iy trung tdm khong thé
khoi dong va thong béo trang thai hoat dong binh thudng dén bd giam sat kha trinh doc
lap, khéi giam sat ndy s& thu thap cac thong tin vé trang thai hé thong dé c6 bién phap
dat lai dua khdi xir Iy trung tAm vé trang thai hoat dong binh thuong.
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