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- ki CONTROLLER TCH-BR-XX

BEAR BONES CONTROLLER
DESCRIPTION
I The ICM-BB-XX series of single hoard programmable controllers is a complete
system, you neced only add a programmed memory chip and your controller is ready.
This single board contains all the hardware for real world inputs, real world
outputs, and the power supply with the transformer mounted off the card.
TABLE 1
BEAR BONES PLUS I/0 GROUPS
(491 CR's) Line PWR Iin Out
ICM-BB-30 120VAG 2 2
ICM-BB-40 L20VAC 1 |
ICM-BB-50 120VAC 3 1 & 3
ICM-BB-60 24VAC .3 1 & 3
. ICM-BB-110 240VAC 4 4
ICM-BB-20 L20VAC 1 5
(See Tahble 2)
SPECIFICATIONS
GCPU TYPE Single hit processor
| MEMORY 4K (ICM-ME-07)
INPUTS See Table 2
ouUTPUTS See Table 2
POWER L20VAC at 25°C, 2,0W =all 8 1/0 OFF,
4,7W all 8 I/0 ON
INSTRUCTIONS 15 (See manual ICM-UM-05)
SCAN TIME 5 usec per iIinstruction
TEMPRRATURE RANGE 0 to 60°C
DIMENSIONS 8" x 9"W x 3"D (allow 2" an dimension H to mount
transformer)
I CLOCK 200KHZ
TIME BASE 0.1 second, I/0 location 1/02
FIRLD TERMINATIONS 14 AWG maximun wire size, with or without lupgs.
UATCH DOG LED Blinks to indicate that the system clock 1s operating.
LINE FUSE (TS-3) Recommended 1 amp no delay
5VDC SUPPLY Will operate entire system and will drive up to 40

outputs at one . time. The outputs will require a
connection to your real world power.

WARNING
The 1CM Programmable Controller, as with other solid slate controls, mus!t not be
used in applicalions which would be hazardous to personnel in the event of
failure of the conlroller. Precautions wmust be taken to provide mechanical
and/or electrical safeguards exlernal to the controller.

NOTE: Speclficallons subjecl to change without notice,.
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BEAR BONES CONTROLLER

APPLICATION

This stand alone controller requires only a memory prom {(with your program)
and connections teo the real world., It 1s all you need to accept contact
clasures and drive your solenoids or plck-up your motor starters. This con-
troller is dedicated to Page | of the I/0 address set. The inputs and outputs
that arc avallable are 8 thru 15, The CUB expander ICM-10-30 adds the
capabilities of inputs and outputs 3 thru 7, sce data sheet 7809-27, Should
further expansion be required refer to ICM-I0-XX data sheet 7809-28 to add inpuls
and outputs in groups of 8 each. The maximum 1/0 count is 125 inputs and 125
outputs.

OPERATION

These controllers utilize the 14500 single bit processor. Instructions arve
read onc at a time. The result of the instruction and the status of the data
1ine are stored in the resultant register. If a normally open contact is pro-
gramimed and the data line is high the resultant register is set to one. If a
normally closed contact 1s programmed and the data line is low the resultant
repister 1s set to one. If a standard output symbol is programmed and the
resultant reglster is one the output is energized. If a complimented output
symbol 1s programmed and the resultant register 1s one the output is de-encrgized.

OPTIONS

Both products can be ordered with pull apart terminal strips. This
minimizes chanme ont time and reduces the possibility of wiring errors since the
wires neced not be disconnected. '

PREGAUTIONS

It is highly rocommended that all output drivers be protected by connecting
varisters to AC loads and snubbers to DC loads. Pictorial examples are shoun

A(, bC
oureuT ACC OUTPUT /\ DG
.E. LA SERLES IYPICAL INADCY TYPICAL .
COTHON G AC COMMON DG~
o o

mist noet be used in applications which would be hazardous to personnel kn the
ovont. of fatlure of the controller. Precautinns must be taken to provide mech-
antcal and/or electrical safeguards external to the controller.

NOTE: Addition of snubbers may increase drop out time

holow., To sute to size these protectlve devices to service the loads you comnect.

WARNING: The 1CM Programmable Controller, as with other solid state controls

af IO deovices 200 to 500%. AG loads are not

usually cffected, _ "TDIV@IDiSS Rev. 09

COAPOAA N Ul / l 5/88

SHEET FUMBER
_Zqpr 8 7809- 26

PFRIHTEDN IH USA

Lj)‘j{




-

I c M PROGRAMMABLE
CONTROLLER

BFEAR BONES CONTROLLER

FIGURE #1 (TOP VIEW)

DATA SHEET

ICM-BB-XX

For T5-1, 2, 13 See Sheet 4
For CONN-1, 3, 4 See Sheet 5
For CONN-5, 6 See Sheet 6
For Traces See Sheet 7
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CAUTION: Connect transformer before wirilng TS53.

CAUTION: Either of the holes labeled "A" must be
mounted with metal standoffs to insure proper
grounding.
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BEAR BONES CONTROLLER

TERMINAL STRIPS

Interfaces line power, input devices, and output devices to the BEAR BONES
and BEAR BONES PLUS. Barrler type strips are standard. Pull apart strips are
optional.

185 3
|
D The Ground wire terminates here and to chassis.
| ALG The Grounded corductor terminates here,
N The Ungrounded conductor terminates here,
TS 1
EXAMPLE OF EXTERNAL
08 Input 08 CONNECTIONS FOR INPUTS
?g i:szt ?3 . Bear Bones
T Tnput 11 Input Hardware
G Common to Above
C Conmon to Below
12 Input L2
13 Input 13
15 Input 15 Device for
Input 08
TS 2 - EXAMPLE OF EXTERNAL
08 Output 08 CONNEGTIONS FOR OYTRUT
09 Output 09 Output Hardware
10 Output 10
Ll Output 11 AC OR ACC ACC OR AG
(o .Common to Above
c Common to Below ;é 4 gr
+ G-
12 Output 12 External Terminal
7 Qutput L4 Device for

NOTE: For output connections AC and ACC may be interchanged. See sheet
8 for additional connection comments.
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CONNECTOR 1

BEAR BONES CONTROLLER

Interfaces the transformer to the BEAR BONES. Transformer mounted
separate from board.

CONNECTOR 3

CONNECTOR 4

Con

oW o

Pin
Il GCard G

2 +5 VDC

3 Card Ground

Interfaces the CUB e

4]
2 13
Y
61
5 10
6 9
78

Pin

1 Card G
2 Not co
3 Input
4 Input
5 Input
6 Input
7 Input
8 Card G
9 Qutput
tQ0 Qutput
Il OQutput
12 Output
13 OQutput
t4  +5 VDO

NOTE: Only 5 input and 5

connect only one type of expander here. See 7809-27, 7809-32, 7809-35.

NOTE: The BEAR BONES PLUS does use output 3 for executive programming. This
output is not available to you.

BAtNTED IN LSA

nects the transformer primary to TS 3

Connects the transformer secondary to the power supply
Connects the transformer secondary to the time base circuit.

round

Logic Supply

xpander I/0 to the BEAR BONES.

round
nnected (see page 7, Clock Jumper)
#3

4

#5

16

#7
round

#3

14

15

16

#7

Loglc Supply

output points are available with CONNECTOR 4. You can
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BEAR BONES CONTROLLER

CONNECGTOR 5

I1CH programmers connected here can command the BEAR BONES.

Pin
1 t Connecting to ground advances the program one step.
2 2 Connecting to ground halts the controller.
3 3 Not used
4 4 +5 VDC = Data Buss High; O VDC = Data Buss Low
5 5 +5 VDC = Halted; O VDG = Running,
6 6 Mot used
7 7 +5 VDG = Result register is high
8 8 Keying pin, no connection
9 9 Connecting to +5 VDC resets outputs and resets program to step 000.
10 10 Card ground.

CONNFCTOR 6 .
Interfaces the I1/0 expanders to the BEAR BONES.

Pin
1 ™14 1 Connecting to +5 VDC resets outputs
7 13 Z Program clock synchronizes the 1/0 expanders and the BEAR BONES.
3 I0/CR Bit 3 status
3 12 4 +5 VDG = write to outputs; 0 VDC = Read from inputs
i 11 5 bata Channel for outputs /
6 Data Channel for inputs
5 10 7 I0/CR bhit 2 status
6 g 8 I0/CR bit 1 status
9 I0/CR bhit @ status _
7 8 10 Same as connector 5 pin 6
Il Same as connector 5 pin 12
12 Same as connector 5 pin 13
13 Same as connector 5 pin 14
14 Card Ground
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BEAR BONES CONTROLLER

CAUTION! Be sure to remove 1/8" minimum of a trace when a cut is called for.
Jumpers must be soldered. The user is responsible for his soldering
techniques. Please feel free to consult ICM Applications at the
Home office. .

50/60 HZ JUMPER

The BEAR BONES is shipped with the 60 HZ trace intact., To convert the 50 HZ cut
the trace between G and 60 HZ, and install a jumper from G ta 50 HZ.

.2732 EPROM JUMPER

The BEAR BONES and BEAR BONES PLUS are shipped with the 2732 pad connected to all.
No other options are available 2732=4K,

CLOCK JUMPER

The BEAR BONES is shipped with the IN (internal) trace intact. To convert to the
AUX (external) capability cut the trace between TB and IN, then install a jumper
from TB to AUX IN.

3

SHIPPING TRACES

The BEAR BONES is shipped wilth traces G to §, B to G, and A to G intact, this
allows L0 functlons. The BEAR BONES PLUS is shipped with traces C to @, B to 3,
and A to G Intact, this allows 32 functions,

Also contact the factory prior to attempting to make changes in other RAM jumpers,
you may disable the programmable timers/counters.

THE REAL WORLD

While we design special circuitry including opto coupling, to isolate the
controller from nolse, external snubbing may be beneficial when energizing
inductive loads.

WARNIRKG

The ICM Programmable Controller, as with other solid state controls, must not be
used in applications which would be hazardous to personnel in the event of fail-
ure of the controller. Precautions must be taken to provide mechanical and/or
electrical safeguards external to the controller.

NOTE: Speclfications subject to change without notice.
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