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(57) Sang ché dé xuit phuong phap sira 16i cap nhat chuong trinh cho vi mach s6 kha
trinh be"mg co ché tu phuc hdi st dung mdy trang thai hitu han (Finite State Machine -
FSM) trong d6 mdy trang thai hitu han nay co khd nang phat hién duoc qua trinh nap
bitstream trong 1an khoi dong gin nhit cia hé thdng ¢ thanh cong hay khong dé quyét
dinh str dung bitstream dy phong dé khai phuc hé théng.
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Linh vire k§ thuit dwoc dé cap

Sang ché lién quan dén phuong phép sira 13i cdp nhat chuong trinh cho vi mach sb
kha trinh (Field Programable Gate Array - FPGA) bang co ché tu phuc hdi sir dung may
hitu han trang thai khi x4y ra hién tuong treo hé théng trong qué trinh nap chuong trinh
méi.

Tinh trang k§ thuit ciia sing ché

Qua trinh phét trién nhanh clia cic tng dung cong nghé thong tin va truyén thong
doi hoi cac thiét bi dién tir phai xir Iy dwoc cac tac vu lién quan dén dir liéu sé & toc do rét
cao. Mot trong cac phuong phap ning cao kha ning xir 1y cua thiét bi dién tir nay 1a sir
dung phan ciling s6 chuyén dung, dac biét la cac vi mach sé c6 kha nang ciu hinh lai sir

P A A
dung cong nghé FPGA.

Chip FPGA la mot vi mach sb dac biét cho phép ngudi dung céd thé lap trinh va linh
hoat nap lai chuong trinh méi. Chuong trinh ciia FPGA (goi 1a bitstream) 1a mot tép dir
ligu dugc luu trit & mot dinh dang dac biét. Tuy theo ting dong FPGA cua ting hang ma
cAu tric dit lidu cua tép bitstream nay khac nhau.

Coéng nghé FPGA yéu cau phai nap lai toan b bitstream cho chip FGPA trong mdi
1an khoi ddng hé théng. Qua trinh nap chwong trinh nay vé ban chét 1a truyén bitstream tir
mot kho luu trir (c6 thé 1a may tinh cd nhan, cdc b nhd dién tinh, cac kho luu trir dam
may...) 1én chip FPGA. Cac sai léch trong qué trinh truyén dir liéu nay c6 thé din dén
viéc nap chuong trinh méi cho FPGA khong thanh cong, dan dén hé thdng hoat dong sai
chuc nang hodc tham chi bi treo va mat lién lac.

Ban chét k§ thuit ciia sang ché

Sang ché d& xuét phwong phap stra 131 cap nhat chwong trinh cho vi mach s kha
trinh (FPGA Recovery Bitstream - FRB) bang co ché ty phuc hdi nhiam han ché dén mirc
t6i da cac i ro trong qué trinh nap chuong trinh méi cho chip FPGA.

Trong tam cua phuong phap FRB theo sang ché 1a st dung may hiru han trang thai
(Finite State Machine - FSM), trong d6 FSM nay theo doi trang thai cua hé théng trudc va sau
qua trinh cép nhat bitstream cho FPGA, nh¢ do quyét dinh duoc qua trinh nap bitstream méi
¢6 an toan v6i hé thong hay khong. Phuong phap FRB theo sang ché duoc thuc hién nhu sau:

(i) CHUONG TRINH MOI (NEWBIT) latrang thdi ma mot bitstream mdi da duge
luu trit trong bd nhé va san sang dé nap 1én FPGA. Trang thai nay s& dugc ngudi dung
khoi tao ban dau cho FSM.
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(i) CHO XAC MINH (VERIFYING) la trang thdi ma bitstream dang dugc nap
1én mach va cho dugc xac minh ligu bitstream s€ dugc nap nay cé lam treo hé théng hay
khéng. Trude khi qud trinh nap bitstream duogc tién hanh, trang thai ciia FSM s€& duoc dua
v& VERIFYING. Trong trudng hop hé thdng treo ngay trong qua trinh nap, trang thai cta
hé thong s& bi giir tai VERIFY ING.

(iii) PA XAC MINH (VERIFIED) la trang thai ma bitstream da dugc nap thanh
cong 1én mach va qua trinh nap bitstream khong gay treo hé thong. FRB sir dung cic
diém kiém tra tru6c va sau qua trinh nap bitstream dé x4c dinh liéu bitstream c6 gay treo
hé thong hay khéng.

(iv) TU PHUC HOI (RECOVERY) la trang thai ma bitstream dy phong dang duoc
nap vao hé théng. Nguyén nhan din dén FSM roi vao trang thai nay c6 thé [a do 15i trong
qua trinh nap bitstream mai hodc bitstream mai khong hop 18.

Nhu vay, diém mau chét dé quyét dinh li€u c6 chon bitstream dy phong dé nap vao hé
théng hay khong 1a dya vao trang thai hién tai cuia FSM. N éu trang thai hién tai la
VERIFYING tic 1 1dn nap gan day nhit cila bitstream méi d4 khong thanh cong, bitstream
nay da lam treo hé théng dan dén FSM khong chuyén sang dugc trang thii VERIFIED. Néu
trang thai hién tai cia FSM la RECOVERY tirc 1a trong 14n nap gin ddy nhat hé théng dang sir
dung bitstream dy phong. Vi vay, khi FSM dang & trang thai VERIFY ING hodc RECOVERY,
FRB s& quyét dinh chon nap bitstream du phong vao hé théng, qua trinh nay dugc thé hién
trong doan ma gia sau:

PROGRAM: LOAD BITSTREAM;

L4y trang thai hién tai cua mach va luu vao tép bitstate;

IF (Sbitstate = VERIFIED) OR (Sbhitsate = NEWBIT); THEN
Sbitstate := VERIFYING;

Tién hanh nap bitstream;

Thodt chuong trinh;

ELSE
IF (Sbitstate = RECOVERY) OR (Sbitstate = VERIFYING); THEN
Shitstate := RECOVERY;
Tién hanh nap bitstream dy phong;
Thodt chuong trinh;
ENDIF;
ENDIF;
ENDPROGRAM;
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Mo ta tém tit cac hinh vé

Hinh 1 13 hinh v& mé ta cic ché d6 nap chuong trinh cho chip vi mach s§ kha trinh
n6i chung.Error! Reference source not found. Hinh 2 mb ta cac thanh phén tham gia nap
chwong trinh cho FPGA trong d6 khéi xir Iy trung tam (Central Processing Unit - CPU)
dong vai tro 1a chii dong trong didu khién qué trinh.

Hinh 3thé hién luu do thuét toan cia phuwong phap FRBError! Reference source
not found. Hinh 4 thé hién cac thong tin ciia hé thdng trong trudng hop chuong trinh mai
cua FPGA dugc cap nhat thanh cong.Error! Reference source not found. Hinh 5 thé
hién thong tin cia hé théng trong trwdng hop chwong trinh méi cuia FPGA khong ton
tai.Error! Reference source not found. Hinh 6 thé hién trang thai cia hé thdng trong
trudng hop chwong trinh méi ciia FPGA géy treo hé théng va hé thng phai khoi dong
lai.Error! Reference source not found. Hinh 7 thé hién thong tin cua hé théng trong
trudng hop 1an khdi dong trude chwong trinh cia FPGA nap khong thanh cong va giy ra
treo hé thong.Error! Reference source not found. Hinh 8 thé hién trudng hop hé thong gt
nguyén trang thai du phong trong cic lan khéi dong.

M@ ta chi tiét sang ché
Truéc khi mé ta chi tiét phwong phap FRB theo sang ché, phan md ta sau day gidi

thiéu tdng quan vé k¥ thuét lién quan dén viéc nap bitstream cho mdt hé vi mach s6 kha
trinh.

FPGA 14 m6t vi mach sd kha trinh va c6 kha nang cAu hinh lai bz"mg chuong trinh do
ngudi st dung thiét k& (goi 1a bitstream). Cc ving dugc cAu hinh trong FPGA c6 tinh
chét “dién dong” (volatile) - 1a tinh chét cta cac vung nhg bi mét dir liéu khi bi ngét
ngudn dién cung cép, tic la cdu hinh cia FPGA s& mét khi ngudn cip cho chip bj cét, dan
dén qua trinh khéi dong FPGA ludn phai di kém theo viéc nap méi bitstream. Quéd trinh
nap mot bitstream mdi cho FPGA cé ban chit 1a truyén bitstream d6 vao bd nhé dém bén
trong chip FPGA. Khéi xir Iy bitstream bén trong FPGA s& doc bitstream tir b nhé dém,
xir 1y bitstream nay truéc khi tién hanh cdu hinh cho céc phan kha trinh (xem Hinh 1).
Qua trinh xir Iy bitstream bao gdm céc qué trinh béc tach dit lidu tir bitstream hogc c6 thé
c6 thém céc qué trinh 1ién quan dén giai ma dit lidu (trong trudng hop bitstream duge ma
hoa).

Dua vao nhiém vu cua chip FPGA trong qua trinh nap bitstream ngudi ta chia qué
trinh nay thanh hai ché do: Chu dong (master) va Bi dong (slave). Hinh 1 m ta vé hai
ché 6 nay, trong dé:

- Ché do chu dong (Hinh 1.a): chip FPGA chii ddng trong qua trinh I4y bitstream
tir bd nh¢ dé tién hanh ty nap. Chip FPGA cip tin hiéu xung nhip déng hd cho
ca qua trinh truyén nhan, va bitstream dugc truyén truc tiép tr bd nhd ngoai
dén bo nhé dém bén trong FPGA.
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- Ché d6 bi dong (Hinh 1.b): chip FPGA thu ddng trong qua trinh dugc nap
bitstream. Mdt thiét bi ngoai chip nhw may tinh ca nhan, cac chip xur Iy trung
tAm. .. tién hanh doc bitstream tir b nhé va truyén 1én chip FPGA.

Phwong phap FRB hoat déng & ché d6 bi dong, trong d6 bd xir Iy trung tAm (Centrer
Processing Unit - CPU) 1a bd diéu khién chinh trong toan bd qua trinh nap bitstream
(Hinh 1.b). Khéi CPU sir dung cdng giao dién cAu hinh cho khdi xir Iy trung tAm
(Processor Configuration Access Port — PCAP) dé thuc hién nap bitstream méi cho chip
FPGA. Mo ta chung vé cdng két ndi nay duge thé hién trong Hinh 2, trong d6 CPU s
dung Giao dién ciu hinh thiét bi (Device Configuration Interface - DevC) dé két nbi dén
khdi xir 1y bitstream bén trong FPGA. Trinh nap FRB 1 chuong trinh nap bitstream sir
dung phuong phap FRB dugc chay trén CPU, trinh niy thong qua chwong trinh diéu
khién (goi 1a driver) ciia khéi DevC d truyén bitstream tir bd nhé dén FPGA.

Bitstream st dung dé nap cho FPGA duogc luu trit tai cac bd nhd “dién tinh” (non-
volatile) trén thiét bi. Bitstream luu trén thiét bi nay co thé duoge cdp nhat mdi thong qua
céc giao thire truyén nhén dir 1iéu trén mang mdy tinh.

Nhirng xir 1y lién quan dén truyén nhan va lwu trit ludn tiém an cac rii ro gay ra sai
16ch cho dit liéu. Bitstream véi dit liéu sai 1éch duoc nap vao chip FPGA c6 thé dan dén
hé thong hoat dong sai hoac tham chi dan dén treo hé thong va mét két nbi. Phuong phap
FRB theo sang ché ting dung co ché tu phuc hdi dé dam bao duge qua trinh nap chuong
trinh cho chip FPGA 1a an toan.

Phuong phap FRB dugc md ta thong qua mdt luu dd thuét toan thé hién trong Hinh
3. Trong d6 qua trinh nap bitstream duoc mo ta qua cac budc cu thé nhu sau:

- Khi khoi dong trinh nap FRB, trudng hgp trang thai cua hé théng la NEWBIT,
trinh nap FRB s€ xac nhan la dang c6 mét bitstream méi dang dugc luu trii trén
bd nhé va san sang dé nap cho chip FPGA. Do chuong trinh nay chua dugc
xac minh tinh dung dan, do d6 hé théng s& chuyén sang trang thai
VERIFYING trudce khi thyc hién tiép cac bude sau.

- O trang thai VERIFYING, hé théng tién hanh nap bitstream cho chip FPGA.
Qué trinh nap bitstream nay c6 thé lam treo hé thong va hé théng tién hanh tu
khoi dong lai sau mot thoi gian (co ché tw dong khai dong lai sau mot thoi gian
bi treo 1 co ché ty bao vé co ban cta mot hé théng nhting c6 st dung hé diéu
hanh). Trong trudng hop chuong trinh dugc nap thanh céng va hé thdng hoat
dong binh thuong, trang thai ctia hé thong chuyén sang VERIFIED.

- Khi khoi dong hé théng, néu chuong trinh nap phat hién hé théng dang & trang
thai VERIFYING, didu do c6 nghia 14 lan nap chwong trinh truéc khong thanh
cong (trudng hop thanh cong thi hé thong s& chuyén vé trang thai VERIFIED),
chvong trinh nap s& tién hanh nap chuong trinh dy phong va chuyén qua trang
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thai RECOVERY. Chuong trinh dy phong s€ dugc luu trir tai vung nhé an toan,
va dam bao duoc cac chic nang co ban cia hé théng.

Khi khéi dong, néu chuong trinh nap phét hién hé théng dang & trang thai
RECOVERY, diéu d6 c6 nghia la 1dn khéi dong truée cua hé théng dang su
dung chuong trinh du phong. Nguyén nhan ciia van dé ndy co thé do chuong
trinh chinh bi 13i hodc khéng ton tai chwong trinh chinh. Trong trudng hop nay,
hé thdng s& tiép tuc sir dung chwong trinh du phong cho dén khi c6 chi thi méi
(vi du nhu chuyén sang trang thai NEWBIT dé di tién hanh xdc minh mot
chuong trinh ma1 c6 hgp 1€ hay khong).

Qué trinh tu phuc hdi s& duoc khoi dong khi hé thdng nim & trang thai
VERIFYING. Nhu néu trén, khi & trang thai VERIFYING tic la hé théng trong 14n khéi
d6ng gin nhét da khong thanh céng trong nap méi bitstream.

Vi du thye hién sang ché

Phuong phap FRB duoc phat trién thanh trinh nap FRB va tich hop trén thiét bi thu
phat tin hidu cao tin 4G (Radio Remote Head — RRH) thudc du 4n phat trién tram gdc thu
phat séng 4G (eNodeB) do VITEK — Viettel nghién ctru va san xuat. RRH 1a mdt hé
théng nhing sir dung mot Hé thdng nhidu thanh phan trén chip (System On Chip — SOC)

lam khdi xtr 1y trung tdm. Khdi xir Iy trung tim nay la chip thudc dong san pham

Zynq7000 cua Xilinx, bao gdm ba thanh phan co ban sau:

- Khéi xir Iy trung tAm (Center Processing Unit - CPU) 14 hai nhan ARM Cortex

A9, thuc hién cac nhiém vu diéu khién va cdu hinh néi chung. CPU trén RRH
chay hé didu hanh Linux va 1a mdi trudng dé trién khai trinh nap FRB.

Phan vi mach s6 kha trinh 1a chip FPGA dong Kintex7 ctua Xilinx, thuc hién
cac tac vu lién quan dén xir ly dit liéu s6 tdc d6 cao. Phén vi mach kha trinh
nay hoat dong dya trén bitstream ciia ngudi ding va 14 déi twong dé trinh nap
RFB tac dong dén.

Céc khéi chirc nang ngoai vi dam bao hoat dong cho toan bg hé chip, trong do
dac biét 1a khéi DevC dung dé két ndi giita CPU va chip FPGA trong qua trinh
nap bitstream. FRB st dung DevC nhu mét khéi chirc nang dé co thé nap dugc
FPGA.

FPGA phai nap lai chuong trinh sau mdi lan cap ngudn lai cho chip, do d6 trinh
FRB s& duoc tich hop thanh mot budc trong toan by qua trinh khoéi dong cia RRH. Qua
trinh khoi dong ¢ trang thai binh thuong cua RRH bao gdm cac budc chinh sau:

Budce 1: khi dwoc cap ngudn, trinh khéi dong hé théng (first state bootloader,
u-boot) duge khéi chay va tién hanh thiét 1ap tit ca cic ngoai vi can thiét cho
viéc khoi dong hé didu hanh Linux.
Bude 2: khoi dong hé diéu hanh Linux.
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- Buéc 3: trinh nap chay trén hé diéu hanh Linux tién hanh c4u hinh phdn FPGA.

- Budc 4: trinh cAu hinh trén hé diéu hanh Linux tién hanh c4u hinh céc thanh
phan con lai cia hé théng.
- Budc 5: cac tién trinh thuc hién cac chirc nang khac cuia RRH duge khoi dong.
Phuong phap FRB vdi dai dién la trinh nap FRB dugc trién khai tai Budc 3 trong
qua trinh khdi dong hé thng. Cac truong hop duge mé ta tiép theo trong muc nay s& thé
hién hoat ddng cua trinh nap FRB.
Trong mo td ciia cic trudng hop sau diy, dé tién cho theo ddi tac gia s& goi
bitstream chinh 1a ActiveBit, bitstream dy phong 14 RecoveryBit.

Truong hop 1: ActiveBit hoat ddng tot
Trong trudng hop niy, hé thdng tién hanh nap ActiveBit va do ActiveBit hoat

dong dung nén hé thong s& khoi dong binh thuong. Két qua ciia hé thdng trong trudng
hop nay dwoc thé hién trong doan thong tin trong Hinh 4.

Trong Hinh 4, hé thong chuyén tir trang thai NEWBIT sang VERIFYING, sau dé
trinh nap chuong trinh kiém tra hé thong khoi dong 6n dinh va chuyén sang trang thai
VERIFIED. ActiveBit dugc nap thanh cong.

NEWBIT —----> VERIFYING —----- > VERIFIED
Truong hop 2: ActiveBit khong ton tai
Trinh nap FRB tién hanh kiém tra ActiveBit va thay no khong ton tai, tién hanh nap
RecoveryBit va chuyén trang thai mach qua RECOVERY.Error! Reference source not
found. Hinh 5 md ta doan thong tin thé hién qué trinh chuyén ddi trang thai ciia hé thong.
NEWBIT ----> RECOVERY
Truong hop 3: ActiveBit la mét chuwong trinh 16i, gdy treo hé thong

Nhu d4 nhic dén & phan trudc, trong trudng hop bitstream sir dung dé nap cho vi
mach kha trinh 12 khong hop 18 c6 thé gy ra treo hé thong. Error! Reference source not
found. Hinh 6 thé hién qua trinh nap mdt doan chuong trinh sai xuéng FPGA, chuong
trinh nay sau mot thoi gian gay treo va h¢ théng khong tiép tuc hoat dong. Sau méot thoi
gian, co ché bao vé ciia hé diéu hanh s& ¢ gang khoi dong lai toan b hé thong. Do qua
trinh nap chuong trinh gdy treo hé théng, d6 d6 trang thai ctia trinh nap FRB s& dumng lai
& trang thai VERIFYING. Error! Reference source not found. Hinh 7 thé hién hoat dong
cua hé théng sau 1dn khoi dong lai tiép theo. Trinh nap FRB phat hién dugc hé thng
dang & trang thai VERIFYING s& tién hanh nap chuong trinh dy phong va chuyén qua
trang thdi RECOVERY.

NEWBIT ----> VERIFYING ----> X (Reboot) —--—--> VERIFYING
—-——-> RECOVERY

6

6/11



53637

Truong hop 4: Hé thong dang & trang thdi RECOVERY khi khéi dong

Béi vi mot 1y do ndo dé lam cho hé thdng ding lai & trang thii RECOVERY, din dén
tit ca cac lan khoi dong hé thdng s& ty dong nap chuong trinh du phong. Trang thai nay
chi duoc thay ddi khi ngudi ding chii dong thay ddi trang thai ctia trinh nap FRB. Qua
trinh khoi dong & trang thdi RECOVERY duoc thé hién trong Hinh 8.

RECOVERY ----> RECOVERY
Truong hop 5: Hé thong dang & trang thai VERIFIED khi khéi déng

Hé¢ thdng dang & trang thdi VERIFIED c6 nghia [4 1dn khéi dong trude ActiveBit d4
duoc khoi dong thanh cong. Nhung didu dé khong dam béo dugc trong qué trinh luu trit
ActiveBit dugc hoan toan bao toan. Do do6 khi nap ActiveBit vao hé théng, trang thai cua
FRB van dugc chuyén sang VERIFYING.

Truodng hop ActiveBit van dugc bao toan:

VERIFIED —----> VERIFYING ----> VERIFIED

Trudng hop ActiveBit khong dugc béo toan va gy ra 13i treo hé thong:

VERIFIED ----> VERIFYING ----> X (Reboot) -> VERIFYING
—-—-—--> RECOVERY
Hiéu qua dat dwoc ciia sing ché

Phuong phap FRB theo sang ché cung cip mot co ché an toan cho qua trinh nap
bitstream cho phén cimg vi mach sé kha trinh. Trong trudmg hop qué trinh nap dan dén
treo hé thdng, hé thdng s& co kha nang tu phuc hdi.

Chuc ning cia cac thiét bi trén hé thdng vién thong dugc cip nhat tir xa thuong
xuyén, qua trinh cdp nhat chiic nang va nap chuong trinh thong qua mang Internet tiém
4n nhidu rui ro lién quan dén sai 1éch dif liéu, din dén kha nang treo hé théng va mAt han
lién lac v6i thiét bi. Phuong phép cdp nhit dam bao an todn nay s& la nén tang tdt cho cac
tmg dung lién quan dén qué trinh cap nhat chic ning ciia hé théng thong qua mang
Internet.
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YEU CAU BAO HO

1. Phuong phap stra 15i cip nhat chwong trinh cho vi mach s§ kha trinh (Field
Programable Gate Array — FPGA) bang co ché tu phuc hdi sit dung may hitu han trang
thdi (Finite State Machine — FSM) bao gdm: trang thdi “CHUONG TRINH MOI
(NEWBIT) “ la trang thai khoi tao ciia hé théng va & trang thai nay bitstream sin sang
cho nap moi; trang thai “CHO XAC MINH (VERIFYING)” la trang thai bitstream
vira droc nap vao hé thong va dang trong giai doan x4c minh liéu bitstream c6 lam 181 hé
théng sau khi dugc nap hay khong; trang thdi “PA XAC MINH (VERIFIED)” la
trang thai bitstream da dwgc nap thanh céng va khong giy anh hwong dén qua trinh hoat
dong cia hé théng; va trang thai “TU PHUC HOI (RECOVERY)” la trang thai
bitstream méi dang bi 18i va hé thdng dang sir dung bitstream du phong; qué trinh hoat
dong cua FSM nhu sau:

(i) khi & trang thai “CHUONG TRINH MOI (NEWBIT)”, FSM tién hanh nap
bitstream méi va chuyén qua trang thai “CHO XAC MINH (VERIFYING)”;

(ii) khi & trang thai “CHO XAC MINH (VERIFYING)”, néu bitstream vira dwoc nap
méi khong gdy treo hé théng thi FSM chuyén qua trang thai “PA XAC MINH
(VERIFIED) ", frong trrdng hop hé théng bi treo sau khi nap bitstream méi thi FSM
treo & trang thai “CHO XAC MINH (VERIFYING)”;

(iii) khi ¢ trang thai “TU PHUC HOI (RECOVERY)” thi FSM tiép tuc st dung
bitstream du phong va gitt nguyén trang thai nay; qua trinh chi chuyén sang nap bitstream
méi khi va chi khi ngudi dung dua trang thai cia FSM sang “CHUONG TRINH MOT
(NEWBIT) “;

(iv) khi ¢ trang thai “BPA XAC MINH (VERIFIED)” tic la bitstream mdi da st dung
cho 1an khoi dong trude va khong giy treo hé théng, FSM tiép tuc nap bitstream nay va
chuyén quan trang thai “CHO XAC MINH (VERIFYING)”; mic du bitstream khong
gdy treo hé thong & 1an sir dung gan nhat nhung 15i co thé xay ra trong qué trinh luu tri,
do d6 FSM van cén phai chuyén qua trang thii “CHO XAC MINH (VERIFYING)”
trude khi nap mdi;

(v) khi hé théng khoi dong, néu FSM kiém tra thiy trang thai hién tai la “CHO XAC
MINH (VERIFYING)”, ching té bitstream mdi da gy treo hé théng trong 1an khoi
dong truéc d6 dan dén FSM khong thé chuyén sang trang thai “PA XAC MINH
(VERIFIED) ”, khi d6 FSM s& tién hanh nap bitstream du phong va chuyén qua trang
thai “TU PHUC HOI (RECOVERY)”.
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( Khéi dong ’

State==NEWBIT?

State:=VERIFYING

State==VERIFIED?

0
o 0 .
Nap(activeBit)? Nap(recoveryBit)
A (U Y IR TR RS
e o e thue bogrdoee e
(%) Nocrecnt B oo he pas reo
he thone, v
State:=VERIFIED I State:=RECOVERY
‘ Finish ’
Hinh 3

RRU_2T2R_PVT2S:~# cat load_bit.log

This is upgrade FPGA bitstream log

[FPGABIT] Current bitstate:

[FPGABIT] In fpga_info.txt: RRU_2T2R_PVT2S, , , 10000000, NA
[FPGABIT] FW-release: RRU_2T2R_PVT2S

[FPGABIT] Current config: bw 10000000 Hz

[FPCABIT] Start to write bitstream: change state to
[FPGAVERIFY] Bitstream load state: VERIFYING

[FPGAVERIFY] Change to |VERIFIED

Hinh 4

RRU_2T2R_PVT2S:~# cat load_bit.log
This is upgrade FPGA bitstream log
[FPGABIT] Current bitstate:
[FPGABIT] Error: fpga_default.tar.gz[does not existlor can not be extracted
[FPGABIT] /home/root/viettel/config/bitstream/fpga_bitstream.tar.gz is not valid.
[FPGABIT] Default bit is loaded

[FPGAVERIFY] Bitstream load state:|RECOVERY

Hinh 5
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Start to check and update bitstream

This 1s upgrade FPGA bitstream log
[FPGABIT] Current bitstate:
[FPCABIT] In fpga_info.txt: RRU_2T2R_PVT2S,
[FPGABIT] FW-release: RRU_2T2R_PVT2S
[FPCABIT] Current config: bw 10000000 Hz
[FPGABIT] Start to write bitstream: change state to

[ 5.558752] Did not transfer last 2 bytes

[ 7.617947] cdns-12c e0004000.12c: [timeout waiting on completion]
[ 8.637971] cdns-i2c e0OO4000.12c: timeout waiting on completion

, , 10000000, NA

U-Boot 2014.07 (Jun 27 2018 - 14:18:00)]

I12C: ready

DRAM: ECC disabled 1 GiB

SF: Detected S25FL512S_256K with page size 512 Bytes, erase size 256 KiB
EEPROM: Invalid ID (61 62 63 64)

In: serial
Out: serial
Err: serial

Net: Gem.e000bO0OO
Hit any key to stop autoboot: 0
U-Boot-PetalLinux> [

Hinh 6

RRU_2T2R_PVT2S:~#t cat load_bit.log
This is upgrade FPGA bitstream log
[FPGABIT] Current bitstate:
[FPGABIT] Start to load RECOVERY

[FPGABIT] Default bit is loaded
[FPGAVERIFY] Bitstream load state: [RECOVERY

Hinh 7

RRU_2T2R_PVT2S:~# cat load_bit.log

This is upgrade FPGA bitstream log
[FPGABIT] Current bitstate:
[FPGABIT] Start to load RECOVERY

[FPGABIT] Default bit is loaded
[FPGAVERIFY] Bitstream load state: |[RECOVERY

Hinh 8





