CAU TRUC PLC S7-300

1.TONG QUAN
PLC S7-300 ciu tric dang module gdm c4c thanh phan sau:
- CPU cdc loai khac nhau: 312IFM, 312C, 313, 313C, 314, 314IFM, 314C, 315,
315-2 DP, 316-2 DP, 318-2,
- Module tin hiéu SM xuit nhép tin hiéu tuong dﬁng /s6: SM321, SM322, SM323,
SM331, SM332,SM334, SM338, SM374
- Module chitc ning FM
- Module truyén thong CP
- Module ngudn PS307 cip ngudn 24VDC cho cic module khic, dong 2A, 5A,
10A
- Module ghép ndi IM: IM360, IM361, IM365
Cédc module dugc gin trén thanh rdy nhu hinh dudi, t6i da 8 module SM/FM/CP &
bén phii CPU, tao thainh mot rack, k€t ndi véi nhau qua bus connector gin & mit sau clia
module . Mdi module dugc gan mdt so slot tinh tir trdi sang phdi, module ngudn 1a slot 1,
module CPU slot 2, module k& mang s6 4...
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Né&u ¢6 nhiéu module thi bd tri thanh nhiéu rack (trir CPU312IFM va CPU313 chi
c6 mot rack), CPU & rack 0, slot 2, k& d6 12 module phat IM360, slot 3, c¢6 nhiém vu két
ndi rack 0 v6i cdc rack 1, 2, 3, trén mdi rack ndy c6 module k&t ndi thu IM361, bén phai
mdi module IM 12 cdc module SM/FM/CP. C4p ndi hai module IM dai t5i da 10m. Cédc
module dudc ddnh s6 theo slot va ding 1am co sd dé dit dia chi ddu cho cdc module ngd
vio ra tin hiéu. P&i v6i CPU 315-2DP, 316-2DP, 318-2 c6 thé gin dia chi tuy y cho cdc
module



Rack Module Slot Number
Start
Addrosses 1 2 3 4 5 [ T 8 9 10 11
Digital 0 -4 & 12 16 20 24 28
0 = ps [crulm | Y | ° ° -
Analog 256 | 272 | 288 | 304 | 320 | 336 | 352 | 3648
P Digital - - 32 36 40 44 48 52 ] &0
Analog - ' 384 | 400 | 416 | 432 | 448 | 464 | 480 | 496
o Digital - M it (i) T2 TG a0 84 88 g2
Y
Analog - 512 | 528 | 544 | 550 | 576 | 592 | 60& | 624
. Digital - - a6 | 100 [ 104 | 108 | 112 | M6 | 120 | 1242
Analog - b G40 | 655 | 672 | 628 | Fo4 | 720 | 736 | Fe2

1 Mot with the CPU 312 IFMI313
2 Mot with the CPLU 314 IFM
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MBbi dia chi twong ng v6i mot byte. V6i cac module sd dia chi mot ngd vao hay ra
1a x.y, x 12 dia chi byte, y c6 gid tri tr 0 d€n 7. Vi du module SM321 DI 32 ¢6 32 ngd vao
gidn k& CPU slot 4 ¢6 dia chi 1a 10.y, I1.y, 2.y, I3.y, I 1a ky hiéu chi ngd vao s6. Module
analog c6 dia chi theo word, vi du module SM332 AO4 c6 4 ngd ra analog gin & slot 5 rack
1 ¢6 dia chi PQW400, PQW402, PQW404, PQW406, ngd ra s6 c¢6 ky hiéu 12 Q con ngd vao
analog ky hiéu la PIW.

Cdc CPU 312IFM, 314 IFM, 31xC c6 tich hdp sdn mot s0 module mé§ rong

- CPU 312IFM, 312C: 10 ngd vao s dia chi 1124.0 ...1124.7, 1125.1; 6 ngod ra sO

Q124.0...Q124.5.



- CPU 313C: 24 DI 1124.0..126.7, 16DO Q124.0..125.7, 5 ngd vao tuong dong Al
dia chi 752..761, hai ngd ra AO 752..755
- CPU 314IFM: 20 ngd vao s6 1124.0 ... 1126.3; 16 ngd ra s6 Q124.0 ...Q125.7; 4
ngd vao tuong ddng PIW128, PIW130, PIW132, PIW134; mot ngd ra tuong dong
PQW128.
2. MODULE CPU
Céc module CPU khéc nhau theo hinh dang chifc ning, van tdc xit Iy 1énh. Loai
312IFM, 314IFM khong c6 thé nhé. Loai 312IFM, 313 khong ¢6 pin nudi. Loai 315-2DP,
316-2DP, 318-2 c6 cdng truyén thong DP. Cdc dén bio c6 y nghia sau:
SF ... (d6) ... 16i phan citng hay mém,
BATEF ... (dd) ... 13i pin nudi,
DC5V ... (l4 cdy) ... ngudn 5V binh thudng,
FRCE ... (vang) ... force request tich cuc
RUN ... (14 cdy) ... CPU mode RUN ; LED chép ldc start-up w. 1 Hz; mode HALT
w. 0.5 Hz
STOP mode ... (vang) ... CPU mode STOP hay HALT hay start-up; LED chép khi
memory reset request
BUSF ... (d3) ... 16i phan citng hay phan mém & giao dién PROFIBUS
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Khoéa mode ¢6 4 vi tri:

RUN-P ché& d6 1ap trinh va chay
RUN ch€ d6 chay chuong trinh
STOP ngling chay chuong trinh
MRES reset bd nhd

Thé nhd c6 thé c6 dung lugng tir I6KB dén 4MB, chita chuong trinh tir PLC chuyén
qua va chuyén chuong trinh ngudc trd lai cho CPU.

Pin nudi gitip nudi chuong trinh va dif liéu khi bi mat ngudn (t8i da 1 nim), ngodi ra
con nudi dong hd thdi gian thuc. VGi loai CPU khdng ¢6 pin nudi thi ciing cé6 mot phan
ving nhd dugc duy tri.

Thong qua cdng truyén thong MPI (MultiPoint Interface) c6 thé ndi : mdy tinh lap
trinh, man hinh OP (Operator panel) , cic PLC c6 céng MPI (S7-300, M7-300, S7-400, M7-
400, C7-6xx), S7-200, van toc truyén d&€n 187.5kbps (12Mbps v6i CPU 318-2, 10.2 kbps
vdi S7-200) . Céng Profibus —DP ndi cdc thi€t bi trén theo mang Profibus v6i van toc
truyén 1én d&€n 12Mbps.

Céc ving nhé cua PLC

Vung nhé chuong trinh (load memory) chita chudng trinh ngudi dung (khdng chita
dia chi ky hiéu va chi thich) c6 thé 13 RAM hay EEPROM trong CPU hay trén trén thé
nhd.

Vung nhé lam viéc (working memory) 1a RAM, chita chuong trinh do vung nhé
chuong trinh chuyén qua; chi cic phan chuong trinh can thi€t méi dugc chuyén qua, phan
nio khdng cin & lai viing nhé chuong trinh , vi du block header, data block

Vung nhé hé théng (system memory) phuc vu cho chuong trinh ngudi diing, bao
gdm timer , counter, ving nhd dit liéu M, bd nhé dém xuit nhap...

Trén CPU 312IFM va 314 IFM vung nhd chuong trinh 1a RAM va EEPROM; cédc
CPU khdc c6 pin nudi, ving nhé chuong trinh 134 RAM va thé nhd. Khi mat ngudn hay &
ch& @6 MRES ( reset bd nhd) RAM sé bi x6a. Mot s6 viing nhd clia RAM ( timer, counter,
viing nhé M, khdi dif lidu..) c6 thé khai bdo 1a lvu giit (retentive) bing phdn mém S7 dé
chuyén cdc viing nay sang bd nhd luu giit (NVRAM non volative ) di khong c6 pin nudi,
kich thudc cu thé tuy loai CPU.

Bdng sau cho mot s§ thdng sd chinh clia cic CPU

Thong s6 CPU 312IFM CPU 313 CPU 314 CPU 314IFM
Working 6KB 12KB 24KB 32KB
memory
Load memory 20KBRAM 20KBRAM 40KB 48KB RAM
20KBEEPROM up to 4MB FEPROM | up to 4MB FEPROM | 48KBEEPROM
(memory card) (memory card)
Vin téc 0.7ms/1000 1&€nh nhi phin 0.7ms/1000 I€nh nhi phin 0.3ms/1000 1&€nh nhi phan 0.3ms/1000 1é€nh nhi phin
Data Memory 1KB 2KB 2KB 2KB
Retentivity adjustable | Retentivity adjustable | Retentivity adjustable | Retentivity adjustable
MBO0..MB71 MBO0..MB71 MBO0..MB255 MBO0..MB143
Preset MB0..MB15 Preset MB0..MB15 Preset MB0..MBI15 Preset MB0..MB15
Counter adjustable Retentivity adjustable Retentivity | adjustable Retentivity | Adjustable Retentivity




C0..C31 C0..C63 C0..C63 C0..C63
Preset C0..C7 Preset C0..C7 Preset C0..C7 Preset C0..C7
Timer TO..T63 no retentivity TO..T127 TO..T127 TO..T127
Adjustable Retentivity Adjustable Retentivity Adjustable Retentivity
TO..T31 TO..T127 TO..T71
Preset: no Preset: no Preset: no
Digital inputs 10 integrated + 128 128 512 496 + 20 integrated
6 integrated + 128 128 512 496 +16 integrated
Digital outputs
Analog inputs | 32 32 64 64 + 4 integrated
Analog 32 32 64 64 + 1 integrated
outputs
Process image | 10.0..1127.7 10.0.. 1127.7 10.0.. 1127.7
input
Process image | QO0.0..Q127.7 Q0.0..Q127.7 Q0.0..Q127.7
output
3. Module IM
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Module IM360 gén & rack 0 k& CPU diing d€ ghép ndi v6i module IM361 dit & cdc
rack 1, 2, 3 gitp k&t ndi cdc module m& rong véi CPU khi s6 module 16n hon 8. Cdp ndi
gifra hai rack la loai 368.

Trong trudng hgp chi c6 hai rack, ta ding loai IM365.

4. Module tin hiéu

Module vao sé c6 cic loai sau:

- SM321;DI32_24 VDC

- SM321;DI 16 _24 VDC

- SM321; DI 16 _ 120 VAC, 4*4 nh6m




- SM321;DI8 120/230 VAC, 2*4 nhom

- SM321;DI32_ 120 VAC 8*4 nhém

Module ra so:

- SM 322; DO 32 _24 VDC/0.5 A, 8*4 nhém

- SM322; DO 16 _ 24 VDC/0.5 A, 8*2 nhém

- SM322; DO 8 _24 VDC/2 A, 4*2 nhém

- SM322; DO 16 _ 120 VAC/1 A, 8*2 nhém

- SM 322; DO 8 _120/230 VAC/2 A, 4*2 nhom
- SM322; DO 32120 VAC/1.0 A, 8*4 nhom

- SM322; DO 16 _ 120 VAC ReLay, 8*2 nhém

- SM 322; DO 8 _230 VAC Relay, 4*2 nhdm

- SM 322; DO 8 _ 230 VAC/5A Relay,1*8 nhém

Module vao/ ra

- SM 323; DI 16/DO 16 _24 VDC/0.5 A

- SM 323; DI 8§/DO 8 _24 VDC/0.5 A

Module Analog in

Module analog in c¢6 nhiéu ngd vao, dung dé do dién 4p, dong dién, dién trd ba
day, bon day, nhiét do. C6 nhiéu tAm do, d6 phin gidi, thdi gian chuyén d6i khac nhau. Cai
dit thong s6 hoat dong cho module biing phin mém S7- Simatic 300 Station — Hardware
va/hodc chuong trinh ngudi ding st dung ham SFC 55, 56, 57 phl hdp (xem muc ) va/hoédc
cii dit nhd motdulle tim do (measuring range module) gin trén module SM. K&t qua
chuyén ddi 14 s& nhi phan phu hai vdi bit MSB 1a bit dau.

- SM331 AI 2*#12 : module chuyén ddi hai kénh vi sai 4p hoic dong, hoic mot
kénh dién tr§ 2/3/4 day, dung phuong phap tich phan, thdi gian chuyén ddi tir Sms dén
100ms, do phan gidi 9, 12, 14 bit + diu, cdc tim do nhu sau: +80 mV; 250 mV; + 500
mV; 1000 mV; £25V;25V;1.5V;£10V;£32mA;+ 10mA; £20mA; 0 .. 20 mA; 4
.20 mA. Pién trg 150 Q; 300 Q; 600 Q; Po nhiéy d6 dung cip nhiét E, N, J, K, L, nhiét
k€& dién trd Pt 100, Ni 100. Céc thong s6 mic dinh di dudc cai sdn trén module, k&t hop vé6i
dit vi tri cia module tAm do (bon vi tri A, B, C, D) néu khong can thay ddi thi c6 thé st
dung ngay.



Fault LEDs - red

Themocouples,
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Measuring Range
Module Setting

Measuring Method

Measuring Range

Voltage £ 1000 my
B Woltage +10W
Current, 4 to 20 mA
4-wire transducer
O current, 4 to 20 m&

2-wire transducer




Measuring | Measuring | Measuring | Measuring | Measuring Units
mal dacimal
= 94,071 > 293487 > BAT 94 > 1175 = 2.9397 32T6T | TFFFy | Cverflow
24071 293497 587.94 1.175 29397 32511 | TEFFy
Overange
20,003 250.01 500.02 1.00004 2.5001 27649 | BCO1TH
a0.000 250.00 500.00 1.000 2.500 27548 | GCO0Q
50,000 187 50 375.00 0.750 1.875 20736 | 51004
Mominal
range
— GB0.000 —187.50 — 375,00 - 0.750 - 1875 —20736 | AFOOY
— B0.000 —250.00 — 500.00 —1.000 - 2500 —27648 | 94004
— B80.003 —250.01 — 500.02 —1.00004 — 2.5001 —27649 [ 93FFyY
: 5 Underrange
—894.74 —293.98 — BBT7 .96 -1.175 — 293388 | -32512 | 81004
<— 24074 [=-29388 |=-5ATS5 | =—1175 <— 293398 | -32768 | 8000y | Underflow
Measuring | Measuring | Measuring | Measuring Units
TV | Th0v | so2ma | +z0ma | Dec | Fexa Range
+ 10 mA mal decimal
= 58794 = 11,7539 > 3.7628 > 23515 32767 | TFFFy Crverflow
5.8794 11.7589 3.7628 23.515 2251 TEFFy
Owverrange
5.0002 10,0004 3.2001 20,0007 27649 | GCO1H
5.00 10.00 3.200 20.000 27648 | 6CO00Y
375 7.50 2.400 14,998 20736 | 51004
Mominal range
-375 - 7.50 — 2400 —14.928 —20736 | AFDOY
—-5.00 —10.00 —3.200 —20.000 —27648 | 2400y
—5.0002 — 10,0004 —3.2001 — 20,0007 —27642 | 92FFy
Underrange
— 5.BVOG —11.758 — 37629 — 23516 —32512 | 8100y
< BTG | <—11759 <— 37629 <— 23516 | -3276a | 8000y Lnderflow




Measuring | Measuring | Measuring Units
Range Range Range
Tte 5V 0 20 mA 4 to 20 mA Deci- Hexa- Rangs
rmal decimal
» 57036 » 23515 = 22810 32TET | TFFFy | Cverflow
57036 23515 22 810 2251 TEFFy
Owerrange
5.0001 20,0007 20,0005 27649 | G6CO01Q
5,000 20.000 20,000 27648 | 6C00y
4.000 14,998 16.000 20736 | 5100y
MNominal range
1.000 0.000 4.000 0 Oy
0.9952 -0.0007 3.9995 —1 FFFFH
: : : : : Underrange
0.2963 —3.5185 1.1852 —4864 | EDOOY
< 0.2963 <-3.5185 = 1.1852 —32768 | 8000y | Underflow

Measuring | Measuring | Maasuring Units
Range Range Range - Range
150 Q2 300 0 600 O Deci- | Hexa- ?
mal decimal

= 176,383 | = 352767 |=T05534 32767 | TFFFY | Cverflow
176.383 362767 T05.534 3251 | TEFFy

: : : : ; Cwverrange

150.005 200.011 G00.022 27649 | 6CO01Y
150.000 300.000 G00.000 27648 | 6C00H
112.500 225.000 450.000 20736 | 51004

MNominal range

0.000 0.000 0.000 0 0y
(negative values physically not possiblz) -1 FFFFQ
Underrange

—4864 | EDOOY

- - - —3276& | 8000y | Underflow

- SM331, AI 8*12 bit, 8 kénh vi sai chia lam hai nhém, 6 phan giai 9 (12, 14)
bit + ddu
- SM331, AI 8*16 bit , 8 kénh vi sai chia 1am 2 nhém , d6 phan gidi 15 bit + dau
Module Analog Out:
Cung cap dp hay dong phu thudc s nhi phan phu hai
e SM332 AO 4*12 bit: 4 ngd ra dong hay dp dd phan giai 12 bit, thsi gian
chuyén d6i 0.8 ms .
e SM332 AO 2*12 bit
e SM332 AO 4*16 bit
Module Analog In/Out
- SM 334; A14/A0O 2 * 8 Bit
- SM334; A1 4/A0 2* 12 Bit



Output Cutput Cutput Units
gone, | Femge, | S [oama | voa
] ] =32511 =TEFFy | Overflow
11.7589 5.8794 11.7589 32511 TEFFy
Owerange
10,0004 5.0002 10,0004 27649 GCO01Y
10.0000 5.0000 10,0000 276448 BC00y
] 1.0000 ] ] Oy
] :0.9999
0 6912 ES00, Momial range
0 —E913 E4FFy
— 100000 - 27648 3400y
10,0004 — 27649 93FFy
Linderrange
—11.7588 — 32512 8100y
0 == 32512 | =81004 | Underflow
Qutput Cutput Cutput Units Range
0 tiaznng mA | 4 Saz'hgﬁm f?&g;n Decimal | Hexa-
decimal
] ] ] =32511 =TEFFy | Overflow
23.515 22.81 23.515 32511 TEFFy
Owvemrange
200007 20005 200007 27649 GCO0TY
20000 20,000 20000 27645 GCO00Y
1] 4.000 1] o] Oy
] 3.9995
0 _ 6912 ES00,, Mominal range
] - 6913 E4FFy
— 20,000 — 2748 94004
— 27E49 S3FFH
Underrange
- 23.515 — 32512 8100y
] =- 32512 | =8100y |Underflow
Module chitc ning FM

FM350-1 : d€m xung mot kénh




FM350-2 : d&m xung tdm kénh

FM351, 353, 354, 357-2 : diéu khién dinh vi
FM352: bd diéu khi€n cam dién ti

FM355: bd diéu khién hé kin



