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CHUONG 2: BO PIEU KHIEN LAP TRINH PLC

2.1. Déc diém bo diéu khién logic khd trinh (PLC):

Programmable Control Systems.

Programmable Logic C ontroller (PLC).
Sw ra doi ciia bé diéu khién PLC:
- Nam 1642, Pascal da phat minh ra mdy tinh co khi dung banh rang.
Pén nam 1834 Babbage di hoan thién may tinh co khi "vi sai" ¢6 kha ning tinh toan véi
d6 chinh xéc tdi 6 con sb thap phan.
- Nam 1808, Joseph M.Jaquard di dung cac 16 trén tAm bia thé kim loai mong, sip xép
ching trén may dét theo nhiéu chiéu khac nhau dé diéu khién may dét tw dong thyc hién
cac mau hang phirc tap.\
- Trudc nim 1904, Hoa Ky va Pic da st dung mach role dé trién khai chiéc may tinh
dién tir dau tién trén thé gidi.
- Nam 1943, Mauhly va Ackert ché tao "cai may tinh" dau tién goi 1a "may tinh va tich
phan s6 dién ta" viét tit 1a ENIAC. May co:

e 18.000 den diién tir chan khong.
500.000 méi han thi cong.
Chiém dién tich 1613 ft2.
Cong suit tiéu thy dién 174 kW.
6000 nut bam.

e Khoang vai traim phich cam.
Chiéc may tinh nay phirc tap dén ndi xhi méi thao tic dwgc vai phut 16i va hu hong da
xuat hién. Viéc sira chira lép dat lai dén dién tur dé chay lai phai mat dén ca tuan.
Chi t6i khi 4p dung k¥ thuat ban din vao nim 1948, dua vio san xuat cong nghiép vao
nam 196 thi nhiing may tinh dién tir 1ap trinh lai md&1 duoc san xuét va thuong mai hoa.
Su phat trién cua may tinh cling kém theo k¥ thuat diéu khién tu dong.

e Mach tiich hop diien tir - IC - nam 1959.
Mach tich hop gam rong - LSI - ndm 1965.
B9 vi xur Iy - nam 1974.
Dir liéu chuong trinh - diéu khién.
K¥ thuat luu gif...
Nhitng phat minh ndy da danh ddu mot budc rat quan trong va quyét dinh trong viéc phat
triién 6 at k¥ thudt may tinh va cac ung dung ctia né nhu PLC, CNC,... liic ndy khai niém
diéu khién bang co khi va bang dién tir méi duge phén biét.
Pén cudi thap ky 20, nguoi ta dung nhiéu chi tiéu dé phan biét cac loai ky thuat diéu
khién, boi vi trong thyc té san xuat doi hoi dicu khién tong thé nhitng hé thong may tinh
chtr khong diéu khién don 1é timg may.
—> Sy phat trién ctia PLC di dem lai nhiéu thuan loi va lam cho né cac thao tic may tro
nén nhanh, nhay, dé dang va tin cdy hon. N6 c6 kha nang thay thé hoan toan cho cac
phuong phap diéu khién truyen théng dung role (loai thiét bj phirc tap va cong kénh); kha
nang diéu khién thiét bj d& dang va linh hoatdya trén viéc 1ap trinh trén cac Iénh logic co
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ban; kha nang dinh thoi, dém; giai quyét céc van dé toan hoc va cong nghé; kha nang tao
1ap, gbi di, ti€p nhan nhirng tin hi¢u nham muc dich kiém soat su kich hoat hoac dinh chi
nhirng chirc nang cua may hoac mdt day chuyén cong nghé.

Nhu vay nhiing dac diém lam cho PLC c6 tinh nang uu vi¢t va thich hop trong

moi truong cong nghiép:

e Kha ning khang nhiéu rat tot.

e Chu tric dang modul rat thuan tién cho viéc thiét ké, mo rong, cai tao nang
cap, ...

e C6 nhitng modul chuyén dung dé thuc hién nhitng chtrc nang dic biét hay nhiing
modul truyén thong dé két ndi PLC véi mang cong nghiép hodc mang Internet,...

e Kha ning lap trinh duoc, 1ap trinh d& dang ciing 13 diec diém quan trong dé xép
hang mot hé thong diéu khién ti dong .

e Yéu cau ctia ngudi lap trinh khong can gioi vé kién thirc dién tir ma chi cdn nim
vitng cong nghé san xuét va biét chon thiét bi thich hop 1a c6 thé 1ap trinh duoc.

e Thudc vao hé san xuét linh hoat do tinh thay ddi dugc chwong trinh hodc thay
dbi truc tiép cac thong s6 ma khong can thay doi lai chuong trinh.

Nhirng dac trung 1ap trinh cﬁe‘l cac loai hé diéu khién duoc thé hién qua so do sau :
2.2. Cac khai niém co ban vé PLC:

Céc thanh phan ctia mot PLC thudng c6 cac modul phan cimg sau:

1.

Nowunkwbh

Modul nguén.

Modul don vi xtr 1y trung tam.

Modul bo nhé chuong trinh va dir licu.

Modul dau vao.

Modul dau ra.

Modul phéi ghép (de hd trg cho Van dé truyen thong ndi1 bg).
Modul chtrc ning (dé hd tro cho van dé truyén thong mang).

Panel lap Bo nhé Khdi ngd vao
trinh, vin jg—>y chuong v
hanh, trinh <> Don v Quan
o on vi
giam sat. B6 nh¢ i 1}'/' ly
ditliéu ' €» (une tam vige
g phoi
ghép
Ngudn Khéi ngd ra

Hinh 2.1: mé hinh tong quat ctia mot PLC

2.2.1. PLC hay PC:

Dé thuc hién mot chuwong trinh diéu khién s6 thi yéu cdu PLC phai ¢6 tinh ning nhu mot
may tinh (PC).

e CPU (don vi xtr 1y trung tam).
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¢ B0 nh¢ chinh (RAM, EEPROM, EPROM,...), b6 nhé m& rdng.

e Hé diéu hanh.

e Port vao/ra (giao tiép truc tiép véi thiét bi dicu khién).

e Port truyén thong (trao d6i thong tin véi méi truong xung quanh).

e Cac khdi chtrc nang dic biét nhu: T, C, cac khéi chuyén dung khac.
2.2.2. So sénh v6i hé thong diéu khién khdc:

Dieu khién

Véi chirc ning duogc luu trit bang :

Tép xuc vat Iy B6 nho kha 1ap trinh

Quy trinh cliing Quy trinh mém
Khong thay Thay d6i Kha 1ap trinh B6 nhé thay
dbi diroe fir do dbi dhroe
Lién két clmg Lién két RAM - ROM -
nhich cim EFEPROM FPROM
Role, linh kién dién tir, mach PLC xtr Iy mét bit.
dién tu, co thuy khi. PLC x1r ly tur ngtr.

Hinh 2.2: nhitng dic trung 1ap trinh cua cac loai diéu khién.

PLC c¢6 vu diém vuot trdi so v6i cac hé thong diéu khién co dién nhu role, mach t6 hop
dién i, IC sb.
e Thiét bi cho phép thuc hién linh hoat cac thuat toan diéu khién s thong qua
ngon ngir 1ap trinh.
e Bo diéu khién s6 nho gon.
e D& dang trao doi thong tin voui méi trudng xung quanh nhu: TD(text display),
OP (operation), PC, PG hay mang truyén thong cong nghiép, ké ca mang internet.
e Thuc hién chuong trinh lién tuc theo vong quét.
2.3. Céu triic phén cikng ciia PLC:
V& so d6 céu tric tai dy, copy hinh cta do an
2.3.1. Bon vi xu Iy trung tam (CPU Central Procesing Unit):

Ngueoi bién soan: Lam Tang Pirc - Nguyén Kim Anh 25



pé cuong chi tiét mon hoc diéu khién logic B6 mon ty dong Po Luong — Khoa Dién

Thudng trong mdi PLC ¢6 mét don vi xir 1y trung tdm, ngoai ra con c6 mot so loai 16n c6
t1 hai don vi xtr Iy trung tAm dung dé thuc hién nhitng chirc nang diéu khién phtc tap va
quan trong goi la hot standbuy hay redundant.
a) Pon vi xtr ly "mot -bit": Thich hop cho nhitng trng dung nho, chi don thuan 1a logic
ON/OFF, thoi gian xir Iy dai, nhung két cdu don gian nén gia thanh ha van duoc thi
truong chip nhan.
b) Pon ci xur ly "tir - ngti":

e Xtr Iy nhanh céc thong tin sd, van ban, phép tinh, do ludng, danh gid, kién tra.

e Cau tric phan cing phire tap hon nhiéu.

¢ Gia thanh cao.
* Nguyén ly hoat dong:
- Thong tin luu trir trong bd nhd chwong trinh — goi tuan ty (do di duge didu khién va
kiém soét boi bd dém chuong trinh do don vi xir 1y trung tim khéng ché).
- Bo xtr 1y lién két cac tin hiéu (dit liéu) don 1é (theo mot quy dinh nao d6 - do thuét toan
diéu khién) — rat ra két qua 13 cac 1énh cho dau ra.
- Sy thao tac tuan tu cua chuong trinh di qua mét chu trinh déy du ro6i sau do lai bat dau
lai tir ddu — thoi gian d6 goi 1a "thoi gian quét".
- Po thoi gian ma bd xir 1y xtr Iy 1 kbyte chuwong trinh dé lam chi tiéu danh gia giita cac
PLC.
= Nhu vay bo vi xtt Iy quyét dinh kha ning va chirc ning ctia PLC.
Bang 2.1: so sanh bg vi x1r 1y 1 bit va bd vi xu 1y tir ngfr.

Bo xir Iy mot - bit

B6 xtur Iy tur - ngir

Xt 1y tryc tiép cac tin hiéu dau vao
(dia chi don).

Céc tin hiéu vao/ra chi ¢ thé duoc
dia chi hod thong qua tir ngfr.

Cung cap lénh nho hon, thong
thuong chi la moét quyét ding co/
khong.

Cung cép tap 1énh 16n hon, doi hoi
phai cé nhitng kién thuc vé vi tinh.

Ngon ngir dau vao don gian, khong
can kién thirc tinh toan.

Ngbn ngit dau vao phuc tap dung
cho viéc cung cap 1énh 16n.

Kha nang han ché trong viéc xur 1y
dir liéu s6 (khong co6 chuc nang
todn hoc va logic).

Thu thap va xt 1y di liéu sd.

Chuong trinh thuc hién lién tiép,
khong bi gian doan, thoi gian cua
chu trinh twong doi dai.

Cac qué trinh thoi gian té1 han
duoc dia chi hod qua cac 1énh gian
doan hoac chuyén doi diéu khién
khan cip.

Chi phdi duoc véi may tinh don
gian.

Phdi ghép voi may tinh hodc hé
thong cdc mdy tinh.

Kha nang xtr ly cac tin hi€u tuong
tu bi han ché.

Xu 1y tin hi¢u tuong ty & ca dau
vao va dau ra.
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2.2.3. B6 nhg: Bao gdom ca RAM, ROM, EEPROM.
Mot ngudn dién du phong 1a can thiét cho RAM dé duy tri dir liéu ngay ca khi mat nguén
dién chinh.
Bo nhé duoc thiét ké thanh dang modul dé cho phép d& dang thich nghi véi cac chic
nang diéu khién véi cac kich ¢& khac nhau. Muén rong bo nhuo chi can cdm thé nhG vao
rdnh cim cho sdn trén modul CPU.
2.3.4. Khéi vao/ ra:
Hoat dong xtr 1y tin hiéu bén trong PLC: SVDC, 15VDC (dién ap cho ho TTL & CMOS).
Trong khi d6 tin hiéu diéu khién bén ngoai c6 thé 16n hon. khoang 24VDV dén 240VDC
hay 110VAC dén 220VAC voi dong 16n.
Khdi giao tiép vao ra co vai tro giao tiép gitta mach vi dién tir cia PLC v6i mach cong
suat bén ngoai. Thuc hién chuyén mirc dién 4p tin hiéu va cach ly bang mach cach ly
quang (Opto-isolator) trén cac khéi vao ra. Cho phép tin hiéu nho di qua va ghim cac tin
hi¢u c6 murc cao xudng muc tin hi¢u chuan. Tac dung chéng nhidu t6t khi chuyén cong
tac bao vé qua ap tir ngudn cung cap dién 1én dén dién ap 1500V.

e Ng& vao: nhan tryc tiép tin hiéu tir cam bién.

e Ng0 ra: 1a céc transistor, role hay triac vat ly.
2.3.5. Thiét bi ldp trinh: C6 2 loai thiét bi c6 thé lap trinh duoc d6 1a

e Céc thiét bi chuyén dung ddi véi timg nhom PLC ciia hing twong ting.

e May tinh c6 cai dit phan mém 1a cong cu rat Iy tuong.\
2.3.6. Role: Role 1a by nhé 1 bit, c6 tac dung nhu role phu trg vat Iy nhu trong mach diéu
khién dung role truyén théng goi 13 céac ro le logic. Theo thuat ngit may tinh thi role con
duoc goi 1a co, ki hiéu 1a M. C6 rat nhiéu loai role chung ta s€ khao sat k§ hon déi voi
loai cac PLC cua hang.
2.3.7. Modul qudn Iy viéc phéi ghép: Dung dé phdii ghép bd PLC v6i cac thiét bi bén
ngoai nhu may tinh, thiét bi lap trinh, bang van hanh va mang truyén thong cong nghiép.
2.3.8. Thanh ghi (Register): 1a bd nhé 16 bit hay 32 bit dé luu trir tam thoi khi PLC thuc
hién qua trinh tinh toan.
- Thanh ghi chét (Latch register) duy tri ndi dung cho dén khi n6 duoc chdng 1én bing
nd1 dung méi.
- Thanh ghi chuyén dung (Special register).
- Thanh ghi tap tin hay thanh ghi bd nhé chuong trinh (Program memory registers).
- Thanh ghi diéu chinh gia trj dugc tir bién trd bén ngoai (External adjusting register).
- Thanh ghi chi myc (Index register).
2.3.9. B6 dém (Counter): ki hiéu 1a C.
a) Phan loai: tin hiéu dau vao.
- B dém lén.
- B6 ¢ém xudng.
- B6 dém 1én - xudng, bd dém nay co6 co chuyén dung chon chiéu dém.
-B6 dém pha phu thudc vao sy Iéch pha gifra hai tin hi¢u xung kich.
- B6 dém tdc d6 cao (high speed counter), xung kich c6 tan s cao khoang vai kZ dén vai
chuc kZ.
b) Phan loai: theo kich thudc cta thanh ghi va chirc ning ctia bo dém.
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- B6 dém 16 bit: thuong 1a bd dém chuan, ¢ gia tri dém trong khoang -32768 + 32767.
- B6 dém 32 bit: cling co thé 12 bd dém chuin nhung thuong la bo dém tbc do cao.
- Bo dém chét: duy tri ndi dug dém ngay ca khi PLC bi mat dién.
2.3.10. B6 dinh thi (times): ki hiéu 1a T, dugc dung dé dinh cac sy kién c6 quan tim dén
van dé thoi gian, bg ding thi trén PLC dugc goi 1a bd dinh thi logic. Viéc to chirc dinh thi
thue chit 1a mot bd dém xung vai chu ky c6 thé thay ddi duge. chu ky ciia xung tinh bang
don vi milis goi la d§ phan giai. Tham s6 cla b dinh thi 1a khoang thoi gian dinh thi,
tham s ndy c6 thé 1a bién hodc 1 hang,
nhap vao 1a sd nguyén.
2.4.Gidi thiéu mét sé nhém PLC phé bién hién nay trén thé gidi:
1. Siemens: c6 ba nhom

e CPU S7200:

CPU 21x: 210; 212; 214; 215-2DP; 216.
CPU 22x: 221; 222; 224; 224XP; 226; 226 XM.

e CPU S7300:

e CPU S7400:
2. Mitsubishi:
3. Omron:
4. Allen Bredly:
5. Controtechnique:
6. ABB:

e AC 100M

e AC 400M

e AC 800M, day 1a loai c6 2 module CPU lam viéc song song theo ché do du

phong nong.
2.5. Tong quan vé ho PLC S7-200 ciia hing Siemens:

C0 hai series: 21x (loai ctl khong con san xuat nira) va 22x (loai m&i). V& mat tinh
nang thi loai méi ¢6 uu diém hon nhiéu.Bao gom cac loai CPU sau: 221, 222, 224,
224XP, 226, 226XM trong d6 CPU 224XP c6 hd tro analog I/0 onboard va 2 port truyén
thong.

Béang 2.2: Céc loai CPU S7-200.

57-200 CPU Order Number
CPU 221 DC/DCIDC 6 Inputs!d Outputs BEST 211-0A8Z3-0XB0
CPU 221 ACIDC Helay 6 Inputs/d Relays BEST 211-08AZ5-0XBO
CPU 222 DC/DCIDC 8 Inputs!é Outputs BEST 212-1AB23-0XB0
CPU 222 AC/DC/Relay 8 Inpuls/@ Relays BEST 212-18B23-0XB0
CPU 224 DC/DCIDC 14 Inputs 10 Oulputs BEST 214-1AD23-0XB0
CPU 224 ACIDC Helay 14 Inputs10 Relays BEST 24-1BD23-0XB0
CPU 224XF DCDCIDC 14 Inputs10 Oulputs BEST 214-2A023-0XB0
CPU 224XP ACIDC/Realay 14 Inputs/ 10 Relays BEST 214-28D23-0XB0
CPU 226 DC/DCIDC 24 Inputs 16 Oulputs BEST 2M5-2AD23-0XB0
CPLU 228 AC/DC/Reday 24 Inputs16 Relays BEST 216-2BD23-0XB0
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Bang 2.3: So sanh cac thong s6 va dic diém k¥ thuat cua series 22x.

Faature CPU 221 CPU 222 CPU 224 CPU 224XP CPU 226
Physical size (mm) 90 x B0 x 62 |90 x B0 x 62 12056x 80 x 62 | 140 BO x 62 190 x B0 x 62
Program memary:
wilh run mode edit 4096 byles | 4096 byles B192 byles 12288 ytas 163684 byles
without run mode edit | 4008 byles | 4096 byles 12288 bytas 16384 bytas 24576 byles
Data mamary 2048 byles | 2048 byles B192 byles 10240 bytas 10240 byles
Kamary backup 50 hours 50 hours 100 hours 100 hours 100 hours
typical typical ypical typical typical
Laocal on-board 110
Diigital 6 I/ Out B In'G Qut 14 a0 Cut 14 In10 Ot 24 18 Out
Analog - - - 2 1Ini1 Owt -
Expansion modules 0 modules 2 modules! 7 miodules! T misclutes 1 T modubas’
High-speed counters
Single phase 4at30kHz |4 at 30kHz G at 30 kHz 4 at 30 kHz & at 30 kHz
2 at 200 kHz
Two phase 2at 20kHz | 2al 20kHz 4 at 20 kHz 3at 20 kHz 4 at 20 kHz
1 a8 100 kHz
Pulse outputs (DC) 2ai20kHz | 2at 20kHz 2at 20 kHz 2at 100 kHz 2 al 20 kHz
Analog adjustments 1 1 2 2 2
Real-time clock Cartridge Cartriciys Built-in Built-in Built-in
Communications ports |1 RS-485 |1 RS-488 1 RS-485 2 RE-485 2 R5-485
Floating-point math Yas
Digital VO image size | 256 (128 in, 128 ou)
Boolaan axecution 022 microsecondsinstuction
spead
Bang 2.4: Ma s6 va céac thong s6 vé dién ap nguon va I/O.
Powar Su D tal Lo Analog | Analog Removable
e AL fhirl.lTr |$ ;:-ﬁ Ports | lnputs | futpuss | Conmmator
BEST 211 -DAA23-0XB0 | CPLI 221 2NDE Gk VDE |4 24VDE i ha Ha Ma
BEST 211-0RA23-0XB0 | CPLI221 120 40 240 VAL G2 wDC | 43 Ralay i Ha Ha Ma
BEST 212-1AB2O-0MB0 | CPL 222 2NDE By VDE | 6x24vDE i Ha Ha Ma
BEST 212-1BB20-0MB0 | CPL 222 120 40 240 VAL By 2 wDE | 6 s Ralay i ha Ha Ma
BEST 214-1ADDO.0XA0 | CPL 224 2NDE 14524 WDE | $0x24 VDG i Ha Ha Wi
BEST 214-1BORO-0XR0 | CPL 224 120 40 240 VAL 14 524 WDE | 90 x Fedoy i Ha Ha Wi
BEST 214-2A000-0XA0 | CPUZ24XP | 24 NDG 14524 WDE | 9024 VDG 2 2 1 Vs
BEST 214-20000-0XA0 | CPUZ2XP | 12080 240 VAL 14524 WDC | 90 x Felay 2 2 1 Vs
BEST 2M6-2AD0-0XA0 | CPL 22 MNDC 24 % 24 WDE | 96 x 24 VDG 2 ha Ha Vs
BEST 216 2B000-0XA0 | CPL 225 10 k0 240 WAL 24 x 24 WDC | 96 x Ry : [ Ha Yos
[itH AL
inpus Powsr
It weiltnga 204 te 208 VDG 05 b 26 WAL {47 to B3 Hz)
et cumant CEUcnly ot 26 VDG | Max. oo 28 24 VDG | CPU cnly Max. bond
P = 0 mA 450 mA, FONG i ak 1206240 VAL LHG0 b 21200240 VAT
CPU E B5 mA 00 mA SO0 A, at 1206240 VA 14070 mA at 12040 VA
LU 2 10 s TO0 mA, GOV, ik 1200240 VAL 2000000 mis, at T20A0RC
CPU 24P 120 mas EH) A TANEE mat ab 1200240 VAC DRI M at 1200280 VG
CPU 160 mide 1050 mé, OV, it 120240 VA IFUVED i, at TR
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Bang 2.5: Cac thong sb vé cong suét tiéu thu va dong dién 1/O.

Grdar Number Maclule Kame and Description D";“‘:ﬁ":g;'“:' Weight | Dissipation H:g’c ﬂ:’:i.lt-ﬁ:::ﬂ
BEST 21100033 0XB0 | CPU 21 DCDCDC & inputs’ 4 Cutputs a0 w B x G2 2Thg W 0 mi VB may
BEST 211 -08A23.0%B0 | CPU 21 ACDCHRay 6 Inputsi 4 Rolays 90 x B x G2 g W O TED ma
BEST 218« 1ABZ3-(HB0 | CPU 227 DCDCDG & inputs! § Cutputs 9w B x G2 27hg 5 W 340 mé B may
BEST 212 1HE23-06B0 | CPU 22 ACTDCRay 8 Inputsd & Rolays 90 x B x G2 g T 340 mé TED ma
BEST 21d=1A0R3-0XB0 | CPU 224 DCDCDG 14 Inputs 10 Outputs 12005 x B0 x B2 Mibg W B0 mi 280 ma,
EEST 214-1BO23-0B0 | CPU 224 ACTDCRel oy 14 Imputsy 10 Relays 12005 x B0 x 82 41l g 1w GED my 2B ms
EEST 21d-2A003-0B0 | CPU Z24XP DODCDC 14 Inputsd 10 Dutputs 140 x B0 1 G2 g aw G0 m 280 ma,
EEST 214-2B023-0B0 | CPU Z4XP AGDC Ralay 14 Inputs’ 10 Ralays 140 x B0 1 G2 440 g mnw G0 m 280 ma,
EEST 218-2a003-04B0 | CPU 228 DCDCDC 24 Inputs/16 Culputs 196 x B0 1 G2 550 g mnw 1000 mA | 400 mA
EEST 218-2B023-0B0 | CPU 228 ACDCHel oy 24 Inpuis! 18 Relays 198 x B0 x G2 @6l g 1ITwW 1000 A0 md

2.6. Céu triic phén cieng ciia S7-200:

2.6.1. Hinh dang bén ngoai:

1. Cac den trang thai:
e Bén RUN-mau xanh: Chi dinh PLC & ché d6 lam viéc va thuc hién chuong trinh
da duogc nap vao bd nhé chuong trinh.
e Bén STOP-mau vang: Chi dinh PLC & ché do STOP, ding chuong trinh dang
thue hién lai (cac dau ra déu & ché do off).
e Dén SF-mau do, dén bao hi€u hé théng bi héng c6 nghia la 16i phﬁn cing hodc
hé diéu hanh. O ddy can phan biét 15 16i hé thong vai 16i chuong trinh ngudi dung,
khi 161 chuong trinh ngudi dung thi CPU khong thé nhén biét dugc vi trude khi
download xubéng CPU, phan mém l4p trinh d lam nhiém vy kiém tra trudc khi
dich sang ma may.
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Cutput Porwar
terminals Supply
hModea salactor switch
STOP, TERM, RUM
Paort for expansion
miodules {not with
CPL 221)
Anakog
potentiomeater
Programming |t Output for sensors
Interface pont (PP Terminals OG 24 W S0 mA

Hinh 2.3: PLC S7-200. ) . .
e Dén Ix.x-mau xanh: Chi dinh trang thai On/Off ctia dau vao so.

e Bén Qx.x-mau xanh: Chi dinh trang thai On/Off ctia dau vao sb.
e Port truyén thong ndi tiép: RS 485 protocol, 9 chan sir dung cho viéc phdi
ghép voi PC, PG, TD200, TD200C, OP, mang bién tan, mang cong nghié¢p.
Téc d6 truyén - nhan dit liéu theo kiéu PPI 13 9600 baud.
Téc d6 truyén - nhan dit liéu theo kiéu Freeport 1a 300 + 38400 baud.

Fin 5 Fin 1
Fing FinG

Hinh 2.4: cu tric caa port RS 485.
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Béang 2.6: M0 ta chuc nang cua cac chan cua port RS 485

1 Shield Chagsale ground

2 24 Raturn Lo COMIMmon

d HE-485 Signel B RS-485 Shgnal B

Raquest-io-Seand RTS(TTL)

a 5 Raturn Lo Common

g #3V +5 W, 10 £1 garies resisbor

f w24V k24 Y

d HE-435 Signal A RS-485 Shgnal A

| Mot applicable 10-bit protocol selact {input)
LConnector shall Shield Chagsale ground

2. Cong tac chon ché do:
e Cong tic chon ché d6 RUN: Cho phép PLC thuc hién chwong trinh, khi chuong
trinh gap 18i hodc gip 1énh STOP thi PLC sé& tu dong chuyén sang ché do STOP
mic du cong tic van ¢ ché do RUN (nén quan sat dén trang théi).
e Cong tic chon ché d6 STOP: Khi chuyén sang ché d6 STOP, ding cudng bic
chuong trinh dang chay, cac tin hiéu ra luc nay deeuf vé off.
e COng tac chon ché do TERM: cho phép ngudi van hanh chon mdt trong hai ché
do RUN/STOP tur xa, ngoai ra & ché d6 nay duoc dung dé download chuong trinh
nguoi dung.
3. Vit chinh dinh tuong tu: MJdi CPU c6 tir 1 dén 2 vit chinh dinh tuong tu, co thé xoay
duogc mot goc 270°, dung dé thay doi gia tri ctia bién str dung trong chuong trinh.
4. Pin va nguén nuodi bd nhd: St dung tu van nang va pin. Khi nang lugng cua tu bi can
kiét PLC sé& ty dong chuyén sang st dung ning lugng tir pin.
2.6.2. Giao tiép véi thiét bi ngoai vi:
1. Thiét bi lap trinh loai PGxx duogc trang bi san phén mém lap trinh, chi 13p trinh dugc
vo1 ngdén ngir STL.
2. May tinh PC: Hé diéu hanh Win 95/98/ME/2000/NT4 x.
Trén d6 c6 cai dit phan mém Step7 Mcro/Win 32 va Step7 Mcro/Dos. Hién nay hau hét
sit dung Step7 Mcro/Win 32 version 3.0,3.2,4.0. V4.0 cho phép ngudi lap trinh c6 thé
xem dugc gia tri, trang thai cling nhu dd thi cua céac bién. Nhung chi st dung duoc trén
may tinh c6 cai dat hé diéu hanh Window 2000/ WinNT va PLC loai version mé&i nhat
hién nay. Sau déy 14 cach cai dit va giao tiép gitra PC-PLC:
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1. Insert the COROM or disketta 1 in yvour computer when it i running.

3. Opaen the Contral Panel
Ennlcla from the menu Settings.

¢ ﬂ Tazkhar..

Bermeia by
4. Call up the softwars instal- 51 3& 3&'

lation manager by double-clicking the Dipley Hbwedks Hedars
mousa on the Add/Remove Programs 2 Add/Remove s 3&

eon. :) Prngrams Hubmak Parmate
Setect the install button and Continue 76 el

froorm the et diabog ko,

The installation routine finds the sefup program on
STER 7-Micra/WIN CD ROMdiskette 1.

Follow tha instructions of the installation program. Af the and of the installation,
the entry “STEP 7-Micro/WIN 32 V3.0 appaars in the menu Start = SIMATIC .

Hinh 2.6: cai dit phan mém STEP7 trén Window 95/98/ME/2000/NT.

Sau khi thyc hién xong, trén man hinh s€ xuat hi¢n:
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Roadme
Q O ukne: Help

4| Windows NT Works tatio

PGIPC
57-200 CPU

RS 232C/
COM1/COM2-
pot

J

PC/PFPI cable

DIP switch
setting:
0100=8600 bit's

COMJ 2 port on the PG 740 (left side)
Hinh 2.7: giao tiép gitta PC/PG v6i PLC thong qua PC/PPI cable.
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Sau khi da tién hanh lap dat phan ctmg xong, ta tién hanh thiét lap truyén thong
gi&aqPC/PG vo1 PLC. Do 1a thiét lap toc dg, so bit dir li@u truyén/nhan, bit chan
18, cong COM, dia chi PLC, thoi gian Time out... dugc tién hanh nhu sau:

EF STEP 7-MicioWIN 32 - e - [SIMATIC LADY

[y Fls Ect Yew FC [ehug Tock ind

ﬂﬁ-ﬁ' =0 3 =) e
= & (TP 26

! =gy Progrem Bleck.
it 1 F ralr |DET)
b | Gl (&) Symbol Tadn
Program EIII-:luk i 0 Steaz Chan
& Data Block
= |-} System Blck
o | E Cross Aeleiencs
Symbol Tatk: [ .ﬁ LCommunaions
= £ Imatackions
[am Bif Logc
# @] Clock
B [# Communicatiors
{41 Compars
] fag] Corvert
& (= Tories
# |at] FleatingrPrint Haty
T Integer Malh
gt

lx\?‘\L al Uperalicrs:
e

umj. o b M P
R e
|
m
k.

dobvechen [T |

Hinh 2.8: thiét lap két ndi giita PC/PG t&i PLC.

Kich chudt vao biéu trgng Communications trén Group bar.

Kiém tra viéc thiét 1ap truyén thong.

Kich double vao biéu tugng Refresh dé do tim dia chi va cac thong sd ciia PLC.

Néu khong nhan dugc phan hoi tr PLC hodc Window van khong thiét 1ap duoc

truyén thong thi kich vao Set PG/PC interface sau d6 kich double vao PC/PPI cable.

béanh dau vao PC/PPI cable va chon properties...

6. Vao PPI/Addres dit dia chi 2 va toc do truyén la 9.6 kbps. Vao Local connection/
connnection to chon port két nbi (COM1/COM2/USB), chép nhan viéc lya chon nay
bang nat OK.

7. Vo kich double biéu twong Refresf 1an nita dé xem su két ndi giita PC va PLC.

3. Giao tiép v6i mang cong nghiép:

calb oA

N
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e Néu 1a mang PPI thi chi can dau ndi va ndi truc tiép vao Port truyén thong cua
CPU.
e Néu 1a mang Profibus - DP phai c6 thém modul EM 277.
e Néu 1a mang Ethernet hoic internet phai c6 thém modul CP 243-1/ CP 243-11T.
e Néu 1a mang Asi phai c6 thém modul CP 243-2.
* Ngoai ra con co thém TD200(Text Display) dung dé hién thi va thong bao bang
text, c6 thé diéu chinh tryc tiép gia tri cta bién trong chuong trinh ngudi dung,
dong vai tro nhu mdt panel van hanh.
TP 070 loai nay 1a Touch panel, duoc thiét ké dic biét cho S7-200, c6 chirc ning nhu
HMI (Human Mechanical Interface).
Tip!: G6i phan mém STEP 7 Micro/Win32 V3.x ciing dugc chia ra nhiéu modul. Modul
chinh dung dé thyc hién nhinh chtrc ning co ban, mot s modul chuyén dung nhu: USS
hay Modbus, S7-200 Toolbox: TP Desinger cho OP 070 (dé c4u hinh cho TO 070),
Microcomputing limited, ActiveX components dé hd tro viéc truyén thong giita PC véi
PLC qua cac ngon lap trinh khéac. S7-200 OPC server for random OPC clients cling su
dung chom viéc truy xuét dir liéu véi S7-200.
2.6.3. Giao tiép gitta sensor va co cdu chdp hanh:
S7-200 co6 hai loai co ban:
AC/DC/RLY_loai nay dién ap ngudn cung cap tir 85+264VAC, tan sb 47+63 Hz;
Dién ap vao: c6 ngudn cung cap dién ap chuan cho sensor 12 24VDC.
Dién ap ra: loai nay st dung ngudn dién ngoai, co thé 1a DC hodc AC nhung khong vuot
qua 220V. Néu sir dung d01 v0i nhing thiét bi tiéu thu c6 cong suét bé khoang chimng vai
Woat thi c6 thé 13y truc tiép ngudn ciia cam bién.
Sau day 1a thi du vé mach dién giao tiép gitta PLC v&i cam bién va co cdu chap hanh 1a
dong co 1 chiéu c6 dao chiéu quay.
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|
| Training H
l model |
H 1
el 1
1 1
| :
I
] i
I I
I 1
| :
Lo+ i
I I
I I
| !
| i
I I
' :
I
! H Powier supply
[ : 85 to 264 W ACT AT to 63 Hz
: 1 Always connect PE !
I 1 1
1
! i N
1
I e Y I::
e e ] ] IS .
KR 00 0000 47 S ,
: / / / / Confacts of the intema :
: relay outputs H
LAl ADO 01 02 03 FE M L1 H
I
l !
! i
! 1
! 1
H i
! S7-200 CPU 221 E
: GEST 211-0BAZ0-0XB0O :
I
! i
: 24\ inputs {input signals O o 24 V DC) :
"M E0DD 01 02 03 2M 04 035 M L+ Sensor Supply :
I
i-i f___in___i__i___f___i__%__ﬁ__%__%_ __________ :
R B B B e o i ntah il SEREE R L 1
I 1
! [
| ‘ ‘ t t ‘ ‘ ‘ ‘ JSimuIatnr i

Hinh 2.9:s0 d6 mach dién giao tiép gitta CPU 221 loai AC/DC/RLY va co cu chap hanh.

CPU 224 AC/DC/IRelay
(BEST 214-1BD23-0XB0) 1200240 VAT Power

~opD0-e000-o000

QOLEEOOOIQODERAODEA

[ Il o0 01 0F G5 2= 21 04805 06 ®m 8 07 10 1.1 |[Er W Li AG]

I i 00 09 9.2 0.3 04 06 O8 0.7 2% 10 9.1 1.2 1.3 1.4 1 'Ilhr' L+
@@@@@@@@@@@@@@@@@@
11

T e

Ngueoi bién soan: Lam Tang Pirc - Nguyén Kim Anh 37



Dé cuong chi tiét mon hoc dicu khién logic

B9 mon ty dong Po Luong — Khoa Dién

Hinh 2.10: so d6 mach giao tiép giita CPU 224 AC/DC/RLY Vvéi sensor va co cau chap

hanh.

DC/DC/DC_Ngudn nudi 24VDC.
Nguon nudi cam bién 24VDC. ‘ ,
Pau ra Transitor hd colector ngudn cung cap 24VDC.

CPU 224 DC/DCIDC
(GEST 214-1AD23-0XED)

£00000] +00000 [ 47

24 WD Power

SEORERUEBELREEEIEED

1 1L+ po 0.1 02 08 D4 M2l 06 ne 0.0 10 11 |=[ L M L+ Do)

W 00 01 02 03 84 O6 OF OF 28 1.0 1.1 12 1.3

1.4 1.5]|[M Ls

G L L 1 o o [ L 1 G L i L 0 1 ) i 1 i L i L 0 Y i L5

LTI 0] ] e

Hinh 2.11:s0 d6 mach giao tiép giita CPU 224 DC/DC/DC véi sensor va co cau chip

hanh.

2.7. Céu triic bé nhé S7-200:

2.7.1. Phdn chia bg nhé: Bo nhé duoc chia 1am 4 ving co ban, hau hét cac ving nhé déu

c6 kha nang doc ghi chi trir ving nh¢ déc biét SM (special memory) 1a ving nhé chi doc.
e Ving nhé chuong trinh 14 mién bo nhé duoc dung dé luu giir cac 1énh chuong
trinh. Vung nay thudc kiéu non-valatie doc/ghi duoc.
e Vung nhé tham sd: 12 mién luwu giit cac tham sé nhu tir kho4, dia chi tram... ciing
giong nhu viing chuong trinh, Vt‘mg nay thudc kiéu non-valatie doc/ghi du:oc
* Vung dir liéu: duge s dung dé cat cac dir liéu cua chuong trinh bao gdm ket qua
ctia cac phép tinh, hiang sé duoc dinh nghia trong chuong trinh, bd dém truyén

thong...

e Vung ddi tuong: Timer, b dém, bd dém tdc do cao va cac céng vao/ra tuong tu
doc dat trong ving nhd cudi cing. Ving nay khong thudc kiéu non-valatile nhung
doc/ghi duoc.
Hai ving nhé cudi cing co y nghia quan trong trong viéc thyc hién mot chuong trinh. Do
vay s& dugc trinh bay chi tiét & muc tiép theo.

Tu

Chuong trinh

Tham sb

béi tuong

3

Chuong trinh

~

Tham sb

~_

Dit li¢u

EEPROM
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Tham sb

Mién nhé ngoai

Hinh 2.12: B nh¢é trong va ngoai cua S7200
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2.7.2. Viing nhé dit lidu va doi twong:

Ving nhé dir lidu 1 ving nhé dong, n6 c6 thé truy cap theo timg bit, byte,
tir don (worrd), tir kép (double worrd) va ciing ¢ thé truy nhap dugc voi mang
dir liéu. Pugc st dung lam mién luu trix dix liéu cho cac thuat toan, cac ham
truyén thong, 1ap bang, cac ham dich chuyén, xoay vong thanh ghi, con tré dia
chi...

Viung doi tuong dugc su dung dé luu gilt dir liéu cho cac doi tuong 1ap rtinh
nhu cac gia tri tirc thoi, gia tri dat trude cua bd dém hay Timer. D li¢u kiéu doi
tuong bao g6m cac thanh ghi cua counter, bd dém, cac bo dém tdc d6 cao, bd
dém vao/ra tuong tu va cac thanh ghi AC (Accumulator).

Vung nh¢ dir liéu va doi tuong dugc chia ra nhiéu mién nhé nho véi nhirng
g dung khac nhau. Chiing dwoc ky hiéu bang chir cai dau cua tén tiéng Anh.
Thong sd, chic ning, gidi han cla cac ving nhd twong Gng véi timg CPU duoc
mo ta qua cac bang sau:

Bang 2.7: dic diém va gi6i han ving ngd cia CPU S7 22x.

Description CPU 221 CPU CPU 224 CPU Z24XP CPU 226
Liser program size
with run mode adk A00E bytes 4006 bytes 8182 bylas 12268 byles 16364 bybes
withoul run mode edit 4006 bytes 4096 bytes 12288 byles 16354 byles 2457E bytes
User dala size 2046 bytes 4B bytes 8152 byles 10240 byles 10240 bytes
Frocess-image inpul regisber 1001w 1587 0.0 a7 1001 1157 N0 N8T .o NET
Frocess-image oulpul regisbes 00016 O16.7 2001w a5T Q0.0t0 Q157 000w O15.7 O0.01e G157
Anakog inpuls (read anly) ANGD 1o ANSD AIND Lo ANASOD AN Eo AlYWER2 AN 1o AlWEZ2 ANND bo ANWEZ
Analog oulpubs (wrike anly) ACWE to ACWSED | ADWD to ACWSD | ACWD 1o ACHWER | ACWD o ADWE2 | AQWD o ACWWEZ
ariahle mamary (V) WBO e VE2DMT WBO o VB204T WBD 1o VBE1S WBD e WVB10238 WBD e VB102359
Local msmary [L;|' LB0 b LBE3 LB ta LES3 LBED 1o LBES L8O 1a LBE3 L8O LBS3
Bit mamory (M) MO0 e M31.7 MO0 b ST MO0 e M31T MOUD e ME1T MD.0 e M31.7
Special Mamary (SM) S0 1o SMOD 1o SO0 to SO0 o SO0 b
SM1TRT sSMEsa.T ShE42.T SM54B.7 Shis4p.T

Fead anly

SMIO 1 SM2D.T

SMOD e SM2D.T
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Description CPU 221 CPU CPU 224 CPU Z24XP CPU
Tierss 256 (TD e T2ES) | 258 (TOle T2SE) | 256 (Toto TZSS) | 358 (T0te T2SS) | 258 [TDle T2ES)
Retentive on-detay 1 ms TO, Tad TO, T4 Ta, Te< To, Ted TO, TEd
10 ma T11oTd, and T1 to Td, and T1 1o Td, and T1 o T4, and T1 too T, &nd
TBS5 1o TBE TBE 1o TEB Testa TEd TES e TES TB51a TEE
100 = TE 12 T31, and TE 1o Ta1, and TS T3, and TS 12 T31, and TS b T31, and
T&2 1o TS TEE to TES TEg to TS5 TES i TES TE21a TBS
OnfOf dislay 1= T32, T88 T32, TBE T32, Tag T2, T98 T3z, Tes
10 ma T33 1o T3E, and T33 1o T36, and T33to T36, and T33 1o T3, and T33 1o T36, and
TET 1o T10D TB7 1a T100 TET ta T100 TeT 1o T100 TET ta TI0D
100 ma T3T 1o TES, and T37 1o TES, and T3T to TE3, and T3T 1o TES, and T3T 1o TGS, and
T101 1a T255 T101 16 T255 T101 ta T255 T101 ta T235 T101 ta T255
Calinbens O0 o C255 C0 o C265 CO in C255 O0 1n CZ55 C01a C255
High-epaad eounbens HCO o HCS HCO to HES HOD e HEGS HCO e HCS HCO ta HCS
Saguential contral relaygs (S) S0.0ta S31.7 S0.018 531.7 50015317 500w E3.T S0.0 10 S31.7
Accumilator regslens ACTH o ACS ADD o ACE ACD o ACS ACT o AC3 ACD g ACT
Jumps/Labels 010 265 Do 255 0 bo 255 Oto 265 0o 255
CallSubroutine Qo83 Do el Ois B3 Oto 83 Ols 127
Interrupt roulines Q127 Dlg 127 0 127 Qo127 Qe 127
Foaitive/negative translions 256 258 258 256 258
FID loops Qw7 Qa7 Qw7 Qa7 Qa7
Farls Farl 0 Fart 0 Port O Forl 0, Fort 1 Farl 0, Farl 1

e Truy nhdp theo bit:
- Viét: tén mién (+) dia chi byte (+) . (+) chi sd bit (tir 0+7).
- Boc: ngugc lai, vi du: V12.7 bit 7 ctia byte 12 trong vung nhé V.

MS8.2_bit 2 cua byte 8 trong ving nhé M.

o Truy nhap theo byte:

- Viét: tén mién (+) B (+) dia chi cta byte trong mién.

Dia chi truy nhap dugc quy udc véi cong thirc:

- Boc: nguoc lai, vi du: VB32 byte 32 trong vung nhé V.
® truy nhdp theo Word(ti): .
- Viét: tén mién (+) W (+) dia chi byte cao cua tir trong mién.

- Boc: ngugc lai, vi du: VW180 Word 180 trong vung nhé V, tir nay g6m co?2
byte 180 va 181.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

VB181(bvte thap)

VW180 VB180 (byte cao)

o truy nhap theo double Word(tu kép):

- Viét: tén mién (+) D (+)dia chi byte cao cta tir cao trong mién.

- Boc: nguoc lai, vi du: VD8 double Word 8 trong viung nhé V, tir kép nay bao
gom 4 bgflte 8,9, 10, 11.

24 23 16 15 8 7 0

VD8 | Byte8 Byte 9 Byte 10 Byte 11
Tét ca cac byte thudc vung dit licu dé cd thé truy nhap bang con tro. Con tro quy
dinh trong ving nhé V, L hodc cac thanh ghi ACI, AC2, AC3. Mdi con tré gom 4 byte,
dung 1énh MOVD. Quy udc sir dung con tré dé truy nhap nhu sau:
&dia chi byte (cao) 1a toan hang ldy dia chi ctia byte, tir hodc tir kép ma con tré dang chi
vao. Vi du:
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e AC1=&VB10, thanh ghi AC1 chtra dai chi ctia byte 10 thudc ving nhé V.

¢ VD100=&VW110, tt kép VD100 chtra dia chi byte cao (VB110) cua tir don

VW110.

e AC2=&VDI150, thanh ghi AC2 chura dia chi ctia byte cao (VB150) cua tr kép

VD150.

*con trd 13 toan hang 1ay ndi dung ciia byte, tir hodc tir kép

ma con tré dang chi vao. Vi du nhu dbi phép gan dia chi trén thi:

e *AC1=VBI10, lay ndi dung cua byte VBI10.

e *VD100=VW110, 14y ndi dung cua tir don VW110.

e *AC1=VD150, liy ndi dung cua tir kép VD150,

Phép gan dia chi va st dung con tro nhu trén cling c6 tdc dung véi nhirng thanh
ghi 16 bit cia Timer, bg dém thudc vung doi tuong hay cac vung nhd 1, Q, V, M, Al, AQ,
SM.

ACl1
VB109 dia chi VW110 MOVD &VW110, ACI tao con tro dia chi bing cach
VB110| 1 2 [ dua dia chi cua byte cao VB110 vao thanh ghi ACI.
VBIII[ 3 4 || Ao ¢
VBLI2| 5 6 123 4 MOVD *ACl1, ACO, dua gia tri trong word VW110
VBII3| 7 8 vao trong thanh ghi ACO.

ACl1
VB109 diachi VW112 +D +2, AC1 cong 2 vao gid tri dai chi cua con tr6
VB110| 1 2 VW110 roi luu giir trong thanh ghi AC1.
VBI111| 3 4
VBLI2| 5 6 MOVD *AC1, ACO, dua gid tri trong word VW112
VBII3| 7 8 ACO vao trong thanh ghi ACO.

5678

Hinh 2.13: cach tao va st dung con tré dia chi

2.7.3 Mo rgng cong vdo ra:

S6 module md rong tuy thude vao ting loai CPU, s6 module tuong tng vOi tung
loai CPU duoc trinh bay theo bang 2.3. Cach mac ndi cac module méd rong duge méc ndi
tiép (theo mdt moc xich) vé phia bén phai cia module CPU.

Cac module sb hoic tuogn tu déu chiém chd trén bé dém 100
vao/ra tuong ing v6i daauf vao/ra ciia module. Vi du vé cach khai bao dia chi trén cac
module mé rong:
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" ) 4 Analog In 4 Analag In
Ll ‘ e 1 Analog Out 1 Analog Out
0.0 0.0 Mo Ml 1 Module 2 Module 3 Module 4
0.1 Q0.1 [ 1 T .o Alwa ACWA el AMMZ  ACWE
0.2 Q0.2 124 oz [=X] AIWE AGWE o ANMA  AOWID
0.3 @03 [P 1z Alwe oz ANE
::-; g: PR T 123 AlWAD iy A
: - k2.4 az4 13.4 x4
::-g gg azs s s
- - azs e oLe
no Q1.0 27 a7 BT oT
HA oA
H2 aiz :
Py gra Expansion 0
1.4 aie
HE a1
ais
k. a7
Ao Adwn 3 r A - 7. 5 A
amz aawz | Hinh 2.14: ghép n61 CPU 224 XP v&i module mé rong.
Local WD

CPU 212

Procass-mage 'O ragister assigned to physical F10:

o0 0.0 1.0 QLo
101 0.1 IL.1 1.1
.2 0.2 .2 1.2
I3 Q0.3 I3 Q1.3
T4 1.4 1.4 L4
15 0.3 I3 13
16 L& LA
1.7 1.7 1.7

Procass-mmage 10 register thal can be used as inlamal memaory bits:

LML 2.0} g2
0n.7 . .

17.7 077

Hinh 2.15: ghép ndi CPU 212 véi module mé rong.
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Modulz O Woduba 1 Mol 2 Wtodule 3 Modula 4

CPU 214

oar

CPU 215

Process-imags 110 register assigned to physical 1O:

[0} 0. 120 2o 13.0 AIWD AQWD 030 AIWE  AQWA
1.1 ol 21 g2l 13.1 AIW2 3.1 AW 1D
In.2 Qo2 122 (j22 13.2 AlW4 3.2 AW 12
.5 0.3 123 Q23 13.3 033

[.4 (0.4 13.4 LEEX

05 0Qn; 13.5 035

1.6 QoG 3.6 016

0.7 0Qn.7 13.7 037

[1.0 ]

.1 0Ll

1.2

1.3

1.4

[.5

Pracess-imaga V0 register nat can be usad as internal mamory bils:

12 024 |10 040
013 QL3 :
Q14 Q16
01 QL7 .
QL6 17.7 7.7
017
Process-imaga VO register memory that cannot be used:
1.6 12.4 AIWA  AQW2 AIWI4 AQWA
.7 125
126
12.7

Hinh 2.16: ghép ndi CPU 214 hodc 215 v6i module mé rong.
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