9. QUY PINH VE THOI GIAN BIT - BIT TIMING
9.1. Toc dd bit danh dinh (Nominal Bit Rate)

Tbc d6 bit danh dinh (fn) 1a sé bit duoc truyén trong mot gidy (bps - bit per
second) bang b truyén 1y tuong va khong co su tai dong bo xay ra. Sy tai ddng bo cho
phép hiéu chinh lai vi tri iy mau bit khi xut hién sy I&ch bit trén duong truyén.

Tbc @6 bit danh dinh c6 thé hiéu 1a toc do bit cao nhat ma dudng truyén c6 thé dat

duoc trén ly thuyét.

9.2. Thoi gian bit danh dinh (Nominal Bit Time)

Thoi gian bit danh dinh (Nominal Bit Time) dugc dinh nghia nhu sau:

Thoi gian bit danh dinh (Tn) = 1/(Tc do bit danh dinh - fn)

Thoi gian bit danh dinh dugc chia thanh 4 doan riéng biét (4 khoang thoi gian)

khéng chong lan 1én nhau 1a

e Poan ddng bo (Synchronization Segment) ky hiéu 1a Sync_seg

e Poan lan truyén (Propagation Time Segment) ky hiéu 1a Prop_seg

e Poan dém pha thir nhat (Phase Buffer Segment 1) ky hiéu 1a Phase_segl
e Doan d@ém pha thir hai (Phase Buffer Segment 2) ky hiéu la Phase_seg?2.



- NOMINAL BIT TIME
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Sample Point

Hinh 1. Cac phan doan thoi gian cua 1 bit

Sync_seg: Poan nay danh cho viéc ddng bo gitra cac Node trong 1 bus CAN. Mot
canh bit xuét hién trén bus s& dugc mong chd nam trong doan nay. Mot Node ludn giam
séat va tinh toan thoi gian bit. Trong khi truyén dix liéu, bat ct khi nao xuat hién su chuyén
muc logic (canh bit) thi Node phai ddng bo lai hodc hiéu chinh cach tinh toan thoi gian
bit dé viéc ldy mau bit dugc chinh xac. Khi mot canh bit xuat hién ma Node gimas sat
thiy nim dung trong doan Sync_seq thi duong truyén dang 6n dinh va cac Node dang co

su dong bo tot.

Prop_seg: Poan nay dugc ding dé bu cho cac thoi gian tré vat ly trong mang. N6
gap hai lan khoang thoi gian lan truyén tin hiéu trén bus, do tré mach so sanh

(comparator) ngd vao va do tré mach lai (driver) ngd ra.

Phase_seql va Phase_seq2: Hai doan nay danh cho viéc bl 15i pha cua canh bit.

Thoi gian cac doan nay c6 thé duoc kéo dai hoac rat ngan khi thuc thi tai ddng bo.

Vi tri ldy mdu (Sample point) la thoi diém tai d6 muc trang thai cua bus CAN dugc
doc dé xac dinh gia tri logic cua bit. Vi tri 1ay mau la ¢ cubi doan Phase_segl. Trong qué
trinh truyén nhan dit liéu, doan Phase segl va Phase seg2 duoc diéu chinh dé tai dong

bo nhung vi tri 1dy mau nay luén & cudi Phase_segl.



Thoi gian xi ly théng tin Tifp (Information processing time) la thoi gian du trir
tinh tir vi tri ldy mau danh cho viéc tinh toan mirc bit tiép theo trong chudi. Do dai cua nd

duoc xac dinh tly vao phan cang (chip) CAN controller.

9.3. Tinh toan thoi gian bit

Pon vi thoi gian st dung trong chuan CAN 1a TQ (Time Quantum) dugc tinh tir
chu ky bo dao dong Tos (chu ky xung clock) cua CAN controller, datasheet hoac user
manual caa CAN controller s& quy dinh rd ngudn clock nay. Bo dao dong ¢ day c6 thé 1a

thach anh hay bo tao dao dong bén trong chip cap cho CAN controller.

TQ 1a don vi thoi gian ¢ dinh trong sudt qua trinh hoat dong cia Node nhung c6
thé lap trinh duwoc. Mot TQ s& bang m lan TQmin. TQmin (MINIMUM TIME
QUANTUM) 1a don vi thoi gian téi thiéu duoc tinh tir Tos, n khéng cé gisi han cu thé.

TQ=mxTQmin=mxnx Tos
Trong d6 m 1a gid tri nguyén trong khoang tir 1 dén 32.
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Hinh 2. Thoi gian caa 1 bitvéin=4, m=3
Thoi gian timg doan chia cua 1 bit duoc quy dinh cy thé nhu sau:

e Sync seg: 1 TQ



e Prop_seg: tir 1 dén8TQ
e Phase segl:tir1dén8TQ
e Phase seg2 = max(Phase segl, Tifp) .Nghia la, Phase segl va Tifp cai nao 1é6n
hon thi str dung gié tri d6 cho Phase seg?2.
o Trong do, thoi gian xir ly théng tin Tifp nho hon hodc bang 2 TQ
e Tong thoi gian mot bit it nhat 12 8 TQ va téi da 1a 25 TQ

Thong thuong viéc 1ap trinh thoi gian bit & can thiét dé tat ca cac Node trong
mang c6 téc do bit va thoi gian bit gibng nhau. Giéng nhau & day nghi 1a c¢6 sy sai léch it
nhat. Thuong cac Node nay sé di kém véi mot vi xir ly hodc vi diéu khién. Tuy nhién,
CAN c6 thé duoc thiét ké ma khdng can cau hinh thoi gian bit, nghia 1a n6 c6 thé tu diéu
chinh dén téc do bit thich hop chi can cung cap nguon xung clock phit hop. Béi véi Node
loai nay thi vi tri diém lay mau phai twong thich cho tat ca cac Node va thoi gian bit theo

dinh nghia sau day:

e Sync seg:1TQ
e Prop_seg:1TQ
e Phase_segl:4TQ
e Phase seg2:4TQ

Sync- | Prop- Phase Buffer Seg. 1 Phase Buffer Seg. 2
Seg | Seg | | | | | |
1 Time 1 Time . 4 Time Quanta . 4 Time Quanta
Quantum  § Quantum H
g 1 Bit Time _

10 Time Quanta
Hinh 3. Thoi gian bit cho cac linh kién CAN khéng lap trinh duoc thoi gian bit

9.4. P§ sai s6 cho phép ciia by dao dong



Do sai s6 cho phép tdi da cua bo dao dong 1a 1.58% va s dung mot bo cong
huéng gdm (ceramic resonator) & toc do bus 1én dén 125 Kbits/s nhu nguyén tic co ban.

Tham khao bai bao sau dé c6 thong tin chinh xac hon:

Dais, S; Chapman, M; “Impact of Bit Representation on Transport Capacity and
Clock Accuracy in Serial Data Streams”, SAE Technical Paper Series 890532,
Multiplexing in Automobiles SP-773 March 1989

Mot Node mudn sir dung duge day du cac téc do bus cua giao thie CAN (full
speed) thi can st dung bo dao dong thach anh. Chip CAN yéu cau cao nhat vé do chinh
Xac cua bo tao dao dong. Viéc xac dinh d6 chinh xac cua cac bo tao dao dong sir dung

trong cac Node cua mang CAN phai dugc thuc hién.

9.5. Tinh toan thoi gian tré lan truyén va Prop_seg

Nhu da trinh bay ¢ trén, doan Prop_seg gap hai lan khoang thoi gian lan truyén tin
hiéu trén bus, d tré mach so sanh (comparator) ngd vao va do tré mach lai (driver) ngd

ra. PO tré mach 1ai ngd ra va do tré mach so sanh ngd vao thuoc chip CAN transceiver.



NODE A CAN bus

. *
CAN transceiver [z]wm £
L]oIrKr?a it quQLmal |
- AIrE hutdown - = %5 1 |
) __‘f;‘f_____________??j.'fft_________ | DG tré mach lai
— 0 [ i1 = Driver ;ngora Txa A
H —————— = Conlro ? ]

RS . Slopa Power-Cn """""‘"i‘" == ‘""“@CANP S|
can SR T g L
GND 3

I :
controller R [

] | |
I : ] canL " =
- E-—I ...... T . S S N
- : Vollage A

Dé tré mach so
sanh ngd vao
v Tra

./ Do tré trén
. dwong bus

. Thus
NODE B |
- | |
CAN transceiver Dg]'-.fuu . !
o TXD A Thermal y
ominan o . _ )
Voo Dalect | \->7etn D6 tré mach 1ai
—— TXD [] : % _ =| Driver EF‘IQO ra Txb
H | Coniro i |
: =] :IE |
. B Slope B S S Ea e s P ot YN /
CAN Rs ] [tr’il A ...&m)}.gi-..-.-.-.-. .
H AL : -
controller axp 57 ” G\'J.,E r |
I I T I W L
VIREF 1 Referanca TR | :
Voliage Do tré mach so |
sanh ngd vao '
gm Trb

Hinh 4. Giai thich d9 tré giita 2 Node trong bus CAN
Theo hinh minh hoa trén, cac d6 tré dugc tinh nhu sau:

e Do tré tir Node A dén Node B:

e Do tré mach lai ngd ra tai Node A: Txa

e Do tré trén bus: Thus

e Do tré mach so sanh ngd vao tai Node B: Trb

e Do tré lan truyén tir A dén B:

Tprop(A->B) = Txa + Thus + Txb



e Do tré tir Node B dén Node A:

e Do tré mach lai ngd ra tai Node B: Txb

e Do tré trén bus: Thus

e Do tré mach so sanh ngd vao tai Node A: Tra

e Do tré lan truyén tir B dén A:
Tprop(B->A) = Txb + Thus + Txa

e Thoi gian doan Prop_seg:
Tprop_seg = Tprop(A->B) + Tprop(B->A)

Néu CAN transceiver ¢ ca 2 Node 1a cuing loai thi Txa = Txb va Tra = Trb. Vi vay,

thoi gian lan truyén tir A dén B va tir B dén A 1a nhu nhau.
Tprop_seg =2 x (Tx + Thus + Tr)
S6 TQ cau hinh cho Prop_seg duoc tinh nhu sau:
Prop_seg = Tprop_seg/Ttq

Néu khdng phai 1a mot sb nguyén thi gié tri nay duoc 1am tron 1én dén sé nguyén
gan nhat. Chl y, thong sé cau hinh nay dugc tinh trén trudng hop xau nhat 12 2 Node nam

cach xa nhau nhat (nam ¢ hai dau cudi) trong bus CAN.



