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		  Datasheet File OCR Text:


		  b-108 cj1 system power and expansion power and expansion selection  this section provides tools to calculate the cj1 system current consumption total needed to select the power supply. when the number of modules or power requirements exceeds the capability of the power supplies available, i/o expansion racks solve the problem. if the number of modules per rack exceeds 10 or the current consumption is greater than the capacity of the power supply units, use the cpu and expansion rack configuration. a cj1 system consists of a power supply, a cpu, and up to 10 basic i/o, special i/o and cpu bus units, and an end cover. see page b-109. what is the basic configuration? the expansion i/o rack contains a power supply, an i/o interface module and the remaining i/o modules. each expansion rack requires a power supply, the i/o interface module and up to 10 more modules. note: order one cj1w-ic101 i/o control module for the cpu rack and one cj1w-ii101 i/o  interface module for each i/o expansion rack. connect the modules with a cable of  the appropriate length. second and third i/o expansion racks connect between i/o  interface modules. see page b-117 for details. what goes on expansion i/o racks? all the current consumption ratings for the cpu, basic i/o, special i/o and cpu bus units are collected in the tables on pages b-110 to b-111. where are ratings to calculate overall current consumption? compare the current consumption total of basic i/o, special i/o, and cpu bus units to determine which power supply to use. note: if more than 10 modules are required or the current consumption exceeds the output  capacity of the power supplies, go to page b-109 for configuration of i/o expansion racks.  the same power supply units can be used for both cpu and i/o expansion racks. depending on the cpu chosen, the system can be expanded with up to three additional racks of basic i/o, special i/o and cpu bus units. which power supply is right? how many expansion i/o racks can be used? output rating output capacity power supply model see page 5 a, 5 vdc 25 w max. cj1w-pd025 b-110 5 a, 5 vdc with 2 a run output 25 w max. cj1w-pa205r b-110 2.8 a, 5 vdc 14 w max. cj1w-pa202 b-110 maximum i/o modules  per cpu maximum i/o expansion racks per cpu cpu models 40 3 cj1g-cpu44h cj1g-cpu45h cj1h-cpu65h cj1h-cpu66h 20 1 cj1m-cpu13 cj1m-cpu23 30 2 cj1g-cpu42h cj1g-cpu43h 10 0 cj1m-cpu12 cj1m-cpu22 10 0 CJ1M-CPU11 cj1m-cpu21 input voltage 100 to 240 vac 24 vdc

 system power and expansion b-109 programmable controller cj1 system configuration j basic configuration a cj1 series basic configuration consists of a cpu, power supply unit, basic i/o modules, special i/o modules, cpu bus modules, and an end cover. add up the current consumption of all the modules and the cpu according to the formula on the following page and then select the power supply unit right for the application. basic configuration power supply unit memory card cpu configuration modules (basic i/o modules, special i/o modules, cpu bus modules) end cover j cpu and expansion racks if the number of modules per rack exceeds 10 or the current consumption is greater than the capacity of the power supply units, use the cpu and expansion rack configuration. this divides the load from the modules across two power supply units. to ensure communication and automatic channel assignment in programming, order an i/o control module for the cpu rack and an i/o interface module on each expansion rack. cpu rack expansion rack (up to 3 expansion racks allowed) power supply unit memory card cpu i/o control module configuration modules (basic i/o modules, special i/o modules, cpu bus modules) end cover power supply unit i/o connecting cable i/o interface module configuration modules (basic i/o modules, special i/o modules, cpu bus modules) end cover

 system power and expansion b-110 programmable controller cj1 current consumption calculate all aspects of current consumption j calculating maximum current consumption a. calculate maximum current supply (see the table below.) ? current required at 5 vdc by all modules in column (a)  maximum current consumption shown in table ? current required at 24 vdc by all modules in column (b)  maximum current consumption shown in table ? current required at 24 vdc for service power supply in column (c)  maximum current consumption shown in table b. calculate maximum total power supply (see the table below.) ? a  5vdc+b  24 vdc + c  24 vdc  maximum total power consumption shown in column (d) ? the amount of current/power that can be supplied to the modules mounted in a rack is limited by the capacity of the power supply unit. ? design the system so that the total current consumption of the modules does not exceed the maximum current for each voltage group and the total power consumption does not exceed the maximum for the power supply unit. reference table for maximum current consumption the following table shows the maximum currents and power that can be supplied by power supply units on cpu racks and expansion racks. power supply unit maximum current consumption (d) maximum total t i p p y (a) 5-v group (b) 24-v group relay driver power supply (c) 24-v group service power supply ( ) power consumption cj1w-pa205r 5.0 a 0.8 a none 25 w cj1w-pa202 2.8 a 0.4 a none 14 w cj1w-pd025 5.0 a 0.8 a none 25 w note:1. when calculating current/power consumption in a cpu rack ? be sure to include the power required by the cpu itself. when expanding the configuration, be sure to include the power required by the i/o control module. 2. when calculating current/power consumption in an expansion rack ? be sure to include the power required by the i/o interface module itself. j example calculations in this example, the following modules are mounted to a cj1 series cpu rack with a cj1w-pa205r power supply unit. module model quantity 5vdc 24 vdc cpu cj1g-cpu45 1 0.910 a ? i/o control module cj1w-ic101 1 0.020 a ? input modules cj1w-id211 2 0.080 a ? p cj1w-id231 2 0.090 a ? output modules cj1w-oc201 2 0.090 a 0.048 a special i/o module cj1w-da041 1 0.120 a ? cpu bus module cj1w-clk21 1 0.350 a ? current consumption calculation 0.910+0.020+0.080  2+0.090  2+ 0.090  2+0.120+0.350 0.048 a  2 result 1.92 a ( Q 5.0 a) 0.096 a ( Q 0.8 a) power consumption calculation 1.92  5v=9.60w 0.096 a  24 v = 2.304 w p result 9.60+2.304 = 11.904 w ( Q 25 w)

 system power and expansion b-111 programmable controller cj1 current consumption j current consumption tables 5-volt group: cpus and expansion modules module model current consumption at 5 v (a) cpus ( t h e s e v a l u e s i n c l u d e cj1h-cpu66h/ cj1h-cpu65h 0.99 (see note.) ( t h e s e v a l u e s i n c l u d e current consumption for a programming console or cx-programmer.) cj1g-cpu45h/ cj1g-cpu44h/ cj1g-cpu43h/ cj1g-cpu42h 0.91 (see note.) cj1g-cpu45/ cj1g-cpu44 0.91 (see note.) CJ1M-CPU11/ cj1m-cpu12 cj1m-cpu13 0.58 cj1m-cpu21/ cj1m-cpu22 cj1m-cpu23 0.64 i/o control module cj1w-ic101 0.02 i/o interface module cj1w-ii101 0.13 end cover (included in cpu or expansion module.) cj1w-ter01 ? note: add 0.15 a per module when the nt-al001-e is connected. basic i/o modules and interrupt input module category name model current consumption at 5 v (a) basic i t dc input m d l cj1w-id201 0.06 input m o d u l e s p modules cj1w-id211 0.08 m o d u l e s cj1w-id231 0.09 cj1w-id232 0.09 cj1w-id261 0.09 cj1w-id262 0.09 ac input m d l cj1w-ia111 0.09 p modules cj1w-ia201 0.08 basic o t t transistor cj1w-od201 0.09 output m o d u l e s cj1w-od202 0.11 m o d u l e s cj1w-od203 0.10 cj1w-od204 0.10 cj1w-od211 0.10 cj1w-od212 0.10 cj1w-od231 0.14 cj1w-od232 0.15 cj1w-od233 0.14 cj1w-od261 0.17 cj1w-od262 0.17 cj1w-od263 0.17 relay cj1w-oc201 0.09 y cj1w-oc211 0.11 triac cj1w-oa201 0.22 interrupt input module cj1w-int01 0.08 pulse catch module cj1w-idp01 0.08 mixed cj1w-md231 0.13 cj1w-md232 0.13 cj1w-md233 0.13 cj1w-md261 0.14 cj1w-md263 0.14 cj1w-md563 0.19 special i/o modules category module model current consumption at 5 v (a) special i / o analog input m d l cj1w-ad081-v1 0.42 p i/o m o d u l e s g p modules cj1w-ad041-v1 0.42 m o d u l e s analog o t t cj1w-da041 0.12 g output m o d u l e s cj1w-da021 0.12 m o d u l e s cj1w-da08v 0.14 cj1w-da08c 0.14 mixed analog module cj1w-mad42 0.58 temperature control modules cj1w-tc jjj 0.25 position control m d l cj1w-nc113/133 cj1w-nc213/233 0.25 modules cj1w-nc413/433 0.36 high-speed counter module cj1w-ct021 0.28 id sensor m d l cj1w-v600c11 0.26 modules cj1w-v600c12 0.32 cpu bus communication modules category name model current consumption at 5 v (a) cpu bus modules ethernet module cj1w-etn21 0.38 controller link module cj1w-clk21-v1 0.35 devicenet module cj1w-drm21 0.33 profibus-dp m d l cj1w-prm21 0.40 module cj1w-prt21 0.40 serial communica- t i m d l cj1w-scu41 0.38 (see note.) tions module cj1w-scu21 0.28 (see note.) compobus/s master module cj1w-srm21 0.15 note: add 0.15 a per module when the nt-al001-e is connected. 24-volt group: cj1 series basic output modules category name model current consumption at 24 v (a) basic output modules relay output units cj1w-oc201 0.048 (0.006  no. of points on) cj1w-oc211 0.096 (0.006  no. of points on)

 system power, expansion and i/o allocations b-112 programmable controller cj1 i/o allocations j overview in cj1 series plcs, i/o memory is allocated based on the following: basic i/o are automatically assigned words based on position in the rack. in contrast, for communica- tions and bus i/o, the user assigns the word allocations within set ranges. j allocations to basic i/o module groups allocated words in the cio area: cio 0000 to cio 0079 basic i/o modules can be mounted to the cpu rack and to the expansion racks. cpu rack allocations basic i/o modules on the cpu rack are allocated words left to right (i.e., from the module nearest the cpu) starting from cio 0000. modules are allocated as many words as required in word units. words can be reserved using cx-programmer software. up to 10 modules can be mounted. cpu rack cio 0000 cpu power supply unit cpu rack in 16 cio 0000 in 16 cio 0001 in 32 cio 0002 to 0003 out 32 cio 0004 to 0005 out 64 cio 0006 to 0009 cpu power supply unit end cover an example of : words allocated from the left. modules with between 1 and 16 i/o points are allocated 1 word (16 bits), and modules having between 17 and 32 i/o points are allocated 2 words (32 bits). for example, 8-point relay modules are allocated 1 word, with bits 00 to 07 actually allocated to the i/o points. allocations to expansion racks i/o allocation to basic i/o modules continues from the cpu rack to the expansion racks. words are allocated from left to right, and each module is allocated as many words as it requires in word units? just like modules in the cpu rack. a rack?s first word setting can be changed to any word from cio 0000 to cio 9999. cpu rack expansion rack expansion rack words allocated in order from rack nearest cpu rack. cpu power supply unit power supply unit power supply unit words allocated from the left. words allocated from the left. 0000 ch cio 0000

 system power, expansion and i/o allocations b-113 programmable controller cj1 i/o allocations j compobus/s and special i/o allocations when allocating i/o in cpu memory, compobus/s is considered a special i/o module. these modules can be mounted to the cpu rack and expansion racks. each compobus/s module is allocated ten words in the special i/o module area (cio 2000 to cio 2959). refer to the table provided to the right. note: during i/o allocation to basic i/o modules, special i/o modules are ignored. (slots containing special i/o modules are treated as empty slots.) j allocations for all networking and communications modules ? except compobus/s each cpu bus module is allocated 25 words in the cpu bus module area (cio 1500 to cio 1899). cpu bus modules can be mounted to the cpu rack or expansion racks. each module is allocated 25 words in the cpu bus module area according to its unit number, as shown in the table to the right. note: cpu bus modules are ignored during i/o allocation to basic i/o modules. the same unit numbers can be used for special i/o modules and cpu bus modules. special i/o allocations for compobus/s unit number words allocated 0 cio 2000 to cio 2009 1 cio 2010 to cio 2019 2 cio 2020 to cio 2029 15 cio 2150 to cio 2159 95 cio 2950 to cio 2959 allocations for all networking and communications modules ? except special i/o unit number words allocated 0 cio 1500 to cio 1524 1 cio 1525 to cio 1549 2 cio 1550 to cio 1574 15 cio 1875 to cio 1899

 system power and expansion b-114 programmable controller cj1 power supply units j features select the power supply unit to match the current con- sumption requirements of a basic configuration cj1 series system or a cpu rack and expansion rack system. ? choose 100-120 vac/200-240 vac or 24 vdc models. ? separate run output on cj1w-pa205r power supply unit provides confirmation of operation for troubleshoot- ing and remote diagnostics. power supply units cj1w-pa205r cj1w-pa202 cj1w-pd025 j specifications item specifications power supply unit cj1w-pa205r cj1w-pa202 cj1w-pd025 supply voltage 100 to 240 vac (wide-range), 50/60 hz 24 vdc operating voltage and frequency ranges 85 to 264 vac, 47 to 63 hz 19.2 to 28.2 vdc power consumption 100 va max. 50 va max. 50 w max. inrush current (see note 3.) 100 to 120-vac input: 15 a/8 ms max. (with cold start at room temperature) 200 to 240-vac input: 30 a/8 ms max. (at cold start under room temperature) 100 to 120-vac input: 20 a/8 ms max.(with cold start at room temperature) 200 to 240-vac input: 40 a/8 ms max. (with cold start at room temperature) at 24 vdc: 30 a/20 ms max. for cold start at room temperature output capacity 5.0 a, 5 vdc (including supply to the cpu); 0.8 a, 24 vdc (total: 25 w max.) 2.8 a, 5 vdc (including supply to the cpu); 0.4 a, 24 vdc (total: 14 w max.) 5.0 a, 5 vdc (including supply to cpu); 0.8 a, 24 vdc;(total: 25 w max.) output terminal not provided run output (see note 2.) contact configuration: spst-no switching capacity: 250 vac, 2 a (resistive load) 120 vac, 0.5 a (inductive load) 24 vdc, 2 a (resistive load) 24 vdc, 2 a (inductive load) none provided insulation resistance (see note 1.) 20 m ? min. (at 500 vdc) between ac external and gr terminals 20 m ? min. (at 500 vdc) between dc external and gr terminals dielectric strength (see note 1.) 2,300 vac 50/60 hz for 1 min between ac external and gr terminals leakage current: 10 ma max. 1,000 vac 50/60 hz for 1 min between dc external and gr t i l ( ) 1,000 vac 50/60 hz for 1 min between dc external and gr terminals leakage current: 10 ma max. terminals leakage current: 10 ma max. (this table continues on the next page.) note: 1. disconnect the power supply unit?s lg terminal from the gr te rminal when testing insulation and dielectric strength. testing the insulation and dielectric strength with the lg terminal and the gr terminals connected will damage internal circuits in the cpu. 2. supported only when mounted to cpu rack. 3. these values are based on the condition that the unit is cold-st arted at room temperature. the rmistor elements with current suppression characteristics are used in the inrush current limit ing circuits provided in the power supply. the inrush current may exceed as much as twice these values if the ambient temperatur e is high or when the power supply is hot-started with insuffi- cient cooling down time because the thermistors are not suffici ently cooled down. when selecting fuses or breakers for external circuits, ensure a sufficient allowance for fuse or current detection characteristics.

 system power and expansion b-115 programmable controller cj1 power supply units specifications (continued) item specifications power supply unit cj1w-pa205r cj1w-pa202 cj1w-pd025 noise immunity conforms to iec61000-4-4, 2 kv (power lines) vibration resistance 10 to 57 hz, 0.075-mm amplitude, 57 to 150 hz, acceleration: 9.8 m/s 2 in x, y, and z directions for 80 minutes. (time coefficient: 8 minutes  coefficient factor 10 = total time 80 min.) shock resistance 147 m/s 2 , 3 times each in x, y, and z directions (relay output module: 100 m/s 2 ) operating temperature 0to55 _ c operating humidity 10% to 90% (with no condensation) atmosphere must be free from corrosive gases. storage temperature -20to75 _ c (excluding battery) grounding less than 100 ? enclosure mounted in a panel. item specifications cj1 series cpu rack dimensions refer to ? dimensions? in the reference section of this catalog dimensions 60  90  65 mm (w  h  d) power supply only, not including terminal block) safety measures conforms to culus and ec directives.

 system power and expansion b-116 programmable controller cj1 cpu rack configuration checklist j cpu rack configuration item products requirements cj1 series cpu rack cj1 series cpu (provided with 1 end cover as a standard accessory.) one of each module required for every cpu rack. cj1 series power supply unit cj1 series basic i/o module total number of modules: 10 modules max. ( m t i 1 1 m d l i l l l t i f t l ) cj1 series special i/o module (mounting 11 or more modules will result in a fatal error.) cj1 series cpu bus module end cover (cj1w-ter01) required on the right-hand side of cj1 series cpu racks. (one end cover is provided with each cpu as a standard accessory. not mounting an end cover on the right-hand side of the cpu rack will result in a fatal error.) memory card install as required. i/o control module (cj1w-ic101) required for connection to cj1 series expansion racks. connect to the right-hand side of the cpu rack. i/o connecting cable required for connecting cpu racks to expansion racks. j products used in cpu racks item model specifications cj1 series cpus cj1h-cpu66h i/o bits: 2,560 (3 expansion racks), program capacity: 120k steps, ld execution time: 0.02  s, data memory: 256k words (dm: 32k words, em: 32k words x 7 banks) cj1h-cpu65h i/o bits: 2,560 (3 expansion racks), program capacity: 60k steps, ld execution time: 0.02  s, data memory: 128k words (dm: 32k words, em: 32k words x 3 banks) cj1g-cpu45h i/o bits: 1,280 (3 expansion racks), program capacity: 60k steps, ld execution time: 0.04  s, data memory: 128k words (dm: 32k words, em: 32k words x 3 banks) cj1g-cpu44h i/o bits: 1,280 (3 expansion racks), program capacity: 30k steps, ld execution time: 0.04  s, data memory: 64k words (dm: 32k words, em: 32k words x 1 bank) cj1g-cpu43h i/o bits: 960 (2 expansion racks), program capacity: 20k steps, ld execution time: 0.04  s, data memory: 64k words (dm: 32k words, em: 32k words x 1 bank) cj1g-cpu42h i/o bits: 960 (2 expansion racks), program capacity: 10k steps, ld execution time: 0.04  s, data memory: 64k words (dm: 32k words, em: 32k words x 1 bank) cj1m-cpu23 i/o bits: 640 (1 expansion rack), program capacity: 20k steps, ld execution time: 0.1  s, data memory: 32k words, (no em); built-in i/o: 10 inputs, 6 outputs cj1m-cpu22 i/o bits: 320 (no expansion racks), program capacity: 10k steps, ld execution time: 0.1  s, data memory: 32k words, (no em); built-in i/o: 10 inputs, 6 outputs cj1m-cpu21 i/o bits: 160 (no expansion racks), program capacity: 5k steps, ld execution time: 0.1  s, data memory: 32k words, (no em); built-in i/o: 10 inputs, 6 outputs cj1m-cpu13 i/o bits: 640 (1 expansion rack), program capacity: 20k steps, ld execution time: 0.1  s, data memory: 32k words, (no em) cj1m-cpu12 i/o bits: 320 (no expansion racks), program capacity: 10k steps, ld execution time: 0.1  s, data memory: 32k words, (no em) CJ1M-CPU11 i/o bits: 160 (no expansion racks), program capacity: 5k steps, ld execution time: 0.1  s, data memory: 32k words, (no em) battery set cpm2a-bat01 can also be used with cpm2a and cqm1h plcs. this battery cannot be used for cs1 series plcs. cj1w-bat01 can be used with cj1m only. this battery cannot be used for cj1g/h or cs1 series plcs. cj1 series p cj1w-pa205r 100 to 240 vac (with run output); output capacity: 5 a, 5 vdc power s u p p l y cj1w-pa202 100 to 240 vac; output capacity: 2.8 a, 5 vdc s u p p l y cj1w-pd025 24 vdc; output capacity: 5 a, 5 vdc i/o control module cj1w-ic101 used to connect a cj1 series expansion rack to a cj1 series cpu rack. connect to the right-hand side of the cpu. connect to an i/o interface module mounted on a cj1 series expansion rack using a cs1/cj1 series connecting cable. end cover cj1w-ter01 required on the right-hand side of cj1 series cpu racks. (not mounting an end cover on the right-hand side of the cpu rack will result in a fatal error.) note: one is provided with cpus and i/o interface modules as a standard accessory. din track d pfp-50n length: 50 cm; height: 7.3 mm and a c c e s s o r i e s pfp-100n length: 1 m; height: 7.3 mm a c c e s s o r i e s pfp-100n2 length: 1 m; height: 16 mm pfp-m there are two locking clips provided with each cpu and i/o interface module as standard accessories to secure the modules on the din track.

 system power and expansion b-117 programmable controller cj1 expansion rack configuration checklist j expansion rack configuration cj1 series expansion racks can be connected to cj1 series cpu racks or other cj1 series expansion racks. rack configuration requirements cj1 series expansion r a c k cj1 series power supply unit one of each module required for every expansion rack. connect t h e i / o i n t e r f a c e m o d u l e t o t h e r i g h t o f t h e p o w e r s u p p l y u n i t r a c k i/o interface module cj1w-ii101 (provided with 1 end cover as a standard accessory.) t h e i / o i n t e r f a c e m o d u l e t o t h e r i g h t o f t h e p o w e r s u p p l y u n i t . note: an i/o control module is required for each cj1 series expansion rack. cj1 series basic i/o module total number of modules: 10 modules max. ( m t i 1 1 m d l i l l l t i f t l ) cj1 series special i/o module (mounting 11 or more modules will result in a fatal error.) cj1 series cpu bus module cs1/cj1 series i/o connecting cable required to connect i/o control modules to i/o interface modules. note: the total length of cs1/cj1 series i/o connecting cable used in the system must not exceed 12 m. correct operation is not ensured if the total cable length exceeds 12 m. j capacity overview cpu models maximum i/o modules per cpu (depending on power supply capacity) maximum i/o expansion racks per cpu (depending on power supply capacity) cj1m-cpu13 20 1 cj1m-cpu23 cj1g-cpu42h 30 2 cj1g-cpu43h cj1g-cpu44h 40 3 cj1g-cpu45h cj1h-cpu65h cj1h-cpu66h j products used in expansion racks item model specifications cable length cj1 series power s l u i t cj1w-pa205r 100 to 240 vac (with run output), output capacity: 5 a, 5 vdc ? supply unit cj1w-pa202 100 to 240 vac, output capacity: 2.8 a, 5 vdc cj1w-pd025 24 vdc, 5a, 5 vdc i/o interface module cj1w-ii101 one is required for each cj1 series expansion rack. an end cover is provided as a standard accessory. (connect to an i/o control module on a cpu rack or to another i/o interface module on an expansion rack using cs1/cj1 series connecting cable.) ? end cover cj1w-ter01 required for the right-hand side of cj1 series expansion racks. one is provided with i/o interface modules as a standard. (not connecting an end cover will result in a fatal error.) ? cj1/cs1 series i / o c t i cs1w-cn313 used to connect i/o interface modules (cj1w-ii101) to i/o control modules ( c j 1 w i c 1 0 1 ) t t h i / o i t f m d l 0.3 m / i/o connecting c a b l e s cs1w-cn713 / ( ) / (cj1w-ic101) or to other i/o interface modules. 0.7 m c a b l e s cs1w-cn223 2m cs1w-cn323 3m cs1w-cn523 5m cs1w-cn133 10 m cs1w-cn133-b2 12 m special ordering information ? order one cj1w-ic101 i/o control module for the cpu rack and one cj1w-ii101 i/o interface module for each i/o expansion rack. ? connect the modules with a cable of the appropriate length. ? the second and third i/o expansion racks connect between i/o interface modules.
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