
 
 
Purpose: 
This defines each of the Inputs and Outputs (I/O) available on the Insight ICD and ICM 
controllers. Examples are shown for some common types of I/O connections. All I/O is 24VDC 
ONLY. 
 
 
INSIGHT ICD & ICM Configurable Inputs 

FREE SPEED *  Allows the spindle to turn at the set FREE SPEED. 

SOFT START *  Allows the spindle to turn at the set SOFT START speed. 

FORWARD * Sets the spindle to turn in the FORWARD direction. 

REVERSE * Sets the spindle to turn in the REVERSE direction. 

CONFIG 1 trough 4 * Tell the Insight IC which configurations to run. See table below 
for External Binary input table. Configurations 1 through 4 are in 
the default I/O map. 

CONFIG 5 trough 8  Tell the Insight IC which configurations to run. See table below 
for External Binary input table. These can be added to the I/O 
map using Ingersoll Rand ICS software. 

SPINDLE ENABLE  Enables the selected spindle (must be held HIGH to operate 
spindle). 

SPINDLE DISABLE  Disables the selected spindle (in 2-Line Enable/ Disable Mode 
only, spindle is disabled when this signal is HIGH). 

GANG RESET  Resets the GANG COUNT to 0. 

CONFIG RESET  Resets the Configuration # to the lowest configuration number. 

SAFETY LATCH  This is the other “Free Speed” input when the Start Mode is set 
to “Dual”. When both of these inputs are used, it works as a “2-
Hand No-Tie-Down” circuit. 

BYPASS SPINDLE  Sets the indicated spindle to bypass in a POWERHEAD 
configuration. 

RESET OUTPUTS  Resets all OUTPUTS to the non-active condition. 
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I/O Wiring for the ICD and ICM  



CONFIG ADVANCE  Advances the configuration to whichever configuration is set up 
in the “Configuration Advance” variable. 

GANG ADVANCE  Advances the Gang Count by one (1). 

PLC READY Not used at this time. 

EXT. EVENT STOP Stops the spindle if the “External Event Stop” function is selected 
in an Angle Control step. 

USER INPUT 1 through 8  Used with Fieldbus. Signals coming in to the physical inputs on 
the ICD/ ICM controller will be displayed as Fieldbus inputs at 
the PLC. 

 

*  These inputs are in the default I/O map that is in each controller when it is new. I/O Map can 
be changed easily using any of the Ingersoll Rand ICS Software packages. 

 



External Binary Configuration Selection Table 

 

 

 

0 = OFF Default I/O Map on ICD/ ICM has only 4 Config Inputs. If more than 16 configurations
1 = ON are required, additional Config Inputs must be mapped in the ICS Software.

Config 1 Config 2 Config 3 Config 4 Config 5 Config 6 Config 7 Config 8
1 0 0 0 0 0 0 0 0
2 1 0 0 0 0 0 0 0
3 0 1 0 0 0 0 0 0
4 1 1 0 0 0 0 0 0
5 0 0 1 0 0 0 0 0
6 1 0 1 0 0 0 0 0
7 0 1 1 0 0 0 0 0
8 1 1 1 0 0 0 0 0
9 0 0 0 1 0 0 0 0

10 1 0 0 1 0 0 0 0
11 0 1 0 1 0 0 0 0
12 1 1 0 1 0 0 0 0
13 0 0 1 1 0 0 0 0
14 1 0 1 1 0 0 0 0
15 0 1 1 1 0 0 0 0
16 1 1 1 1 0 0 0 0
17 0 0 0 0 1 0 0 0
18 1 0 0 0 1 0 0 0
19 0 1 0 0 1 0 0 0
20 1 1 0 0 1 0 0 0
21 0 0 1 0 1 0 0 0
22 1 0 1 0 1 0 0 0
23 0 1 1 0 1 0 0 0
24 1 1 1 0 1 0 0 0
25 0 0 0 1 1 0 0 0
26 1 0 0 1 1 0 0 0
27 0 1 0 1 1 0 0 0
28 1 1 0 1 1 0 0 0
29 0 0 1 1 1 0 0 0
30 1 0 1 1 1 0 0 0
31 0 1 1 1 1 0 0 0
32 1 1 1 1 1 0 0 0
33 0 0 0 0 0 1 0 0
34 1 0 0 0 0 1 0 0
35 0 1 0 0 0 1 0 0
36 1 1 0 0 0 1 0 0
37 0 0 1 0 0 1 0 0
38 1 0 1 0 0 1 0 0
39 0 1 1 0 0 1 0 0
40 1 1 1 0 0 1 0 0
41 0 0 0 1 0 1 0 0
42 1 0 0 1 0 1 0 0
43 0 1 0 1 0 1 0 0
44 1 1 0 1 0 1 0 0
45 0 0 1 1 0 1 0 0
46 1 0 1 1 0 1 0 0
47 0 1 1 1 0 1 0 0
48 1 1 1 1 0 1 0 0
49 0 0 0 0 1 1 0 0
50 1 0 0 0 1 1 0 0
51 0 1 0 0 1 1 0 0
52 1 1 0 0 1 1 0 0
53 0 0 1 0 1 1 0 0
54 1 0 1 0 1 1 0 0
55 0 1 1 0 1 1 0 0
56 1 1 1 0 1 1 0 0
57 0 0 0 1 1 1 0 0
58 1 0 0 1 1 1 0 0
59 0 1 0 1 1 1 0 0
60 1 1 0 1 1 1 0 0
61 0 0 1 1 1 1 0 0
62 1 0 1 1 1 1 0 0
63 0 1 1 1 1 1 0 0
64 1 1 1 1 1 1 0 0
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Config 1 Config 2 Config 3 Config 4 Config 5 Config 6 Config 7 Config 8
65 0 0 0 0 0 0 1 0
66 1 0 0 0 0 0 1 0
67 0 1 0 0 0 0 1 0
68 1 1 0 0 0 0 1 0
69 0 0 1 0 0 0 1 0
70 1 0 1 0 0 0 1 0
71 0 1 1 0 0 0 1 0
72 1 1 1 0 0 0 1 0
73 0 0 0 1 0 0 1 0
74 1 0 0 1 0 0 1 0
75 0 1 0 1 0 0 1 0
76 1 1 0 1 0 0 1 0
77 0 0 1 1 0 0 1 0
78 1 0 1 1 0 0 1 0
79 0 1 1 1 0 0 1 0
80 1 1 1 1 0 0 1 0
81 0 0 0 0 1 0 1 0
82 1 0 0 0 1 0 1 0
83 0 1 0 0 1 0 1 0
84 1 1 0 0 1 0 1 0
85 0 0 1 0 1 0 1 0
86 1 0 1 0 1 0 1 0
87 0 1 1 0 1 0 1 0
88 1 1 1 0 1 0 1 0
89 0 0 0 1 1 0 1 0
90 1 0 0 1 1 0 1 0
91 0 1 0 1 1 0 1 0
92 1 1 0 1 1 0 1 0
93 0 0 1 1 1 0 1 0
94 1 0 1 1 1 0 1 0
95 0 1 1 1 1 0 1 0
96 1 1 1 1 1 0 1 0
97 0 0 0 0 0 1 1 0
98 1 0 0 0 0 1 1 0
99 0 1 0 0 0 1 1 0
100 1 1 0 0 0 1 1 0
101 0 0 1 0 0 1 1 0
102 1 0 1 0 0 1 1 0
103 0 1 1 0 0 1 1 0
104 1 1 1 0 0 1 1 0
105 0 0 0 1 0 1 1 0
106 1 0 0 1 0 1 1 0
107 0 1 0 1 0 1 1 0
108 1 1 0 1 0 1 1 0
109 0 0 1 1 0 1 1 0
110 1 0 1 1 0 1 1 0
111 0 1 1 1 0 1 1 0
112 1 1 1 1 0 1 1 0
113 0 0 0 0 1 1 1 0
114 1 0 0 0 1 1 1 0
115 0 1 0 0 1 1 1 0
116 1 1 0 0 1 1 1 0
117 0 0 1 0 1 1 1 0
118 1 0 1 0 1 1 1 0
119 0 1 1 0 1 1 1 0
120 1 1 1 0 1 1 1 0
121 0 0 0 1 1 1 1 0
122 1 0 0 1 1 1 1 0
123 0 1 0 1 1 1 1 0
124 1 1 0 1 1 1 1 0
125 0 0 1 1 1 1 1 0
126 1 0 1 1 1 1 1 0
127 0 1 1 1 1 1 1 0
128 1 1 1 1 1 1 1 0
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Config 1 Config 2 Config 3 Config 4 Config 5 Config 6 Config 7 Config 8
129 0 0 0 0 0 0 0 1
130 1 0 0 0 0 0 0 1
131 0 1 0 0 0 0 0 1
132 1 1 0 0 0 0 0 1
133 0 0 1 0 0 0 0 1
134 1 0 1 0 0 0 0 1
135 0 1 1 0 0 0 0 1
136 1 1 1 0 0 0 0 1
137 0 0 0 1 0 0 0 1
138 1 0 0 1 0 0 0 1
139 0 1 0 1 0 0 0 1
140 1 1 0 1 0 0 0 1
141 0 0 1 1 0 0 0 1
142 1 0 1 1 0 0 0 1
143 0 1 1 1 0 0 0 1
144 1 1 1 1 0 0 0 1
145 0 0 0 0 1 0 0 1
146 1 0 0 0 1 0 0 1
147 0 1 0 0 1 0 0 1
148 1 1 0 0 1 0 0 1
149 0 0 1 0 1 0 0 1
150 1 0 1 0 1 0 0 1
151 0 1 1 0 1 0 0 1
152 1 1 1 0 1 0 0 1
153 0 0 0 1 1 0 0 1
154 1 0 0 1 1 0 0 1
155 0 1 0 1 1 0 0 1
156 1 1 0 1 1 0 0 1
157 0 0 1 1 1 0 0 1
158 1 0 1 1 1 0 0 1
159 0 1 1 1 1 0 0 1
160 1 1 1 1 1 0 0 1
161 0 0 0 0 0 1 0 1
162 1 0 0 0 0 1 0 1
163 0 1 0 0 0 1 0 1
164 1 1 0 0 0 1 0 1
165 0 0 1 0 0 1 0 1
166 1 0 1 0 0 1 0 1
167 0 1 1 0 0 1 0 1
168 1 1 1 0 0 1 0 1
169 0 0 0 1 0 1 0 1
170 1 0 0 1 0 1 0 1
171 0 1 0 1 0 1 0 1
172 1 1 0 1 0 1 0 1
173 0 0 1 1 0 1 0 1
174 1 0 1 1 0 1 0 1
175 0 1 1 1 0 1 0 1
176 1 1 1 1 0 1 0 1
177 0 0 0 0 1 1 0 1
178 1 0 0 0 1 1 0 1
179 0 1 0 0 1 1 0 1
180 1 1 0 0 1 1 0 1
181 0 0 1 0 1 1 0 1
182 1 0 1 0 1 1 0 1
183 0 1 1 0 1 1 0 1
184 1 1 1 0 1 1 0 1
185 0 0 0 1 1 1 0 1
186 1 0 0 1 1 1 0 1
187 0 1 0 1 1 1 0 1
188 1 1 0 1 1 1 0 1
189 0 0 1 1 1 1 0 1
190 1 0 1 1 1 1 0 1
191 0 1 1 1 1 1 0 1
192 1 1 1 1 1 1 0 1
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Config 1 Config 2 Config 3 Config 4 Config 5 Config 6 Config 7 Config 8
193 0 0 0 0 0 0 1 1
194 1 0 0 0 0 0 1 1
195 0 1 0 0 0 0 1 1
196 1 1 0 0 0 0 1 1
197 0 0 1 0 0 0 1 1
198 1 0 1 0 0 0 1 1
199 0 1 1 0 0 0 1 1
200 1 1 1 0 0 0 1 1
201 0 0 0 1 0 0 1 1
202 1 0 0 1 0 0 1 1
203 0 1 0 1 0 0 1 1
204 1 1 0 1 0 0 1 1
205 0 0 1 1 0 0 1 1
206 1 0 1 1 0 0 1 1
207 0 1 1 1 0 0 1 1
208 1 1 1 1 0 0 1 1
209 0 0 0 0 1 0 1 1
210 1 0 0 0 1 0 1 1
211 0 1 0 0 1 0 1 1
212 1 1 0 0 1 0 1 1
213 0 0 1 0 1 0 1 1
214 1 0 1 0 1 0 1 1
215 0 1 1 0 1 0 1 1
216 1 1 1 0 1 0 1 1
217 0 0 0 1 1 0 1 1
218 1 0 0 1 1 0 1 1
219 0 1 0 1 1 0 1 1
220 1 1 0 1 1 0 1 1
221 0 0 1 1 1 0 1 1
222 1 0 1 1 1 0 1 1
223 0 1 1 1 1 0 1 1
224 1 1 1 1 1 0 1 1
225 0 0 0 0 0 1 1 1
226 1 0 0 0 0 1 1 1
227 0 1 0 0 0 1 1 1
228 1 1 0 0 0 1 1 1
229 0 0 1 0 0 1 1 1
230 1 0 1 0 0 1 1 1
231 0 1 1 0 0 1 1 1
232 1 1 1 0 0 1 1 1
233 0 0 0 1 0 1 1 1
234 1 0 0 1 0 1 1 1
235 0 1 0 1 0 1 1 1
236 1 1 0 1 0 1 1 1
237 0 0 1 1 0 1 1 1
238 1 0 1 1 0 1 1 1
239 0 1 1 1 0 1 1 1
240 1 1 1 1 0 1 1 1
241 0 0 0 0 1 1 1 1
242 1 0 0 0 1 1 1 1
243 0 1 0 0 1 1 1 1
244 1 1 0 0 1 1 1 1
245 0 0 1 0 1 1 1 1
246 1 0 1 0 1 1 1 1
247 0 1 1 0 1 1 1 1
248 1 1 1 0 1 1 1 1
249 0 0 0 1 1 1 1 1
250 1 0 0 1 1 1 1 1
251 0 1 0 1 1 1 1 1
252 1 1 0 1 1 1 1 1
253 0 0 1 1 1 1 1 1
254 1 0 1 1 1 1 1 1
255 0 1 1 1 1 1 1 1
256 1 1 1 1 1 1 1 1
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INSIGHT ICD & ICM Configurable Outputs 

PHD ACCEPT HIGH when Powerhead tightening sequence is “OK”. 

PHD CONFIG 1 through 8 When controller receives a configuration input from either a bar 
code reader or internal selection, it will send out configuration via 
the “Config Out X” outputs. The 16-position socket tray (PFS-
SOCKET-16F) can be used to compare selected configuration 
with the configuration selected by user via socket selection. If 
they match the “Correct Out” line from the socket tray is set high 
(this will be sent to the ENABLE input of the controller). 

PHD CYCLE COMPLETE HIGH when Powerhead sequence is complete. 

PHD GANG COMPLETE * HIGH when # of “OK” cycles=GANG COUNT. 

PHD IN CYCLE HIGH when Powerhead sequence is running. 

PHD PAINT MARKER HIGH, for 0.0-9.9sec when tightening sequence is “OK”. 

PHD REJECT HIGH when Powerhead tightening sequence is not “OK”. 

PHD REJECT BUZZER HIGH, for 0.0-9.9 sec when Powerhead sequence is not “OK”. 

PHD REVERSE OPERATION HIGH when powerhead is operating in reverse. 

PHD SYSTEM READY The System Ready output is active when all of the following 
conditions are true for ALL SPINDLES in a Powerhead: 

• The RISC processor has successfully booted and downloaded 
all programmed parameters to the MCE  

• A tool is connected to the MCE and the MCE is powered 
• There are no system faults 
• System not in cycle 
• System is ready to start next cycle 

SPINDLE ACCEPT * HIGH when tightening sequence is “OK”. 

SPINDLE BYPASS  Selected spindle won’t run (bypassed) in POWERHEAD mode. 

SPINDLE CYCLE COMPLETE* HIGH when either “OK” or not “OK” tightening is completed. 

SPINDLE HIGH TORQUE *  HIGH when Torque value is above the HIGH TORQUE LIMIT. 

SPINDLE HIGH ANGLE * HIGH when Angle value is above the HIGH ANGLE LIMIT. 

SPINDLE IN-CYCLE * HIGH when the spindle is in a cycle. 

SPINDLE LOW TORQUE *  HIGH when Torque value is below the LOW TORQUE LIMIT. 

SPINDLE LOW ANGLE * HIGH when Angle value is below the LOW ANGLE LIMIT. 



SPINDLE PAINT MARKER HIGH, for 0.0-9.9 sec when tightening sequence is “OK”. 

SPINDLE REJECT  HIGH when tightening sequence is not “OK”. 

SPINDLE REJECT BUZZER  HIGH, for 0.0-9.9 sec when tightening sequence is not “OK”. 

SPINDLE STATS ALARM  HIGH when one or more STATS ALARMS are outside limits. 

SPINDLE TOOL READY  The System Ready output is active when all of the following 
conditions are true for a spindle: 

• The RISC processor has successfully booted and 
downloaded all programmed parameters to the MCE  

• A tool is connected to the MCE and the MCE is powered 
• There are no system faults 
• System not in cycle 
• System is ready to start next cycle 
• Spindle is in Bypass (Powerhead operation only) 

SPN GRADIENT HIGH HIGH when the Gradient Check is turned ON and the slope of 
the last cycle is higher than its Slope High Limit.  

SPN GRADIENT LOW HIGH when the Gradient Check is turned ON and the slope of 
the last cycle is lower than its Slope Low Limit.  

SPN PROG. TOOL SWITCH When QE-Series momentary switch is activated, this output will 
turn ON. This can be used with any of the Switch functions. 

SPN REDUNDANCY FAULT Not used at this time. 

SPN SLOPE A HIGH  HIGH when the Gradient Check is turned ON and the Slope A of 
the last cycle is higher than the Slope A High Limit. 

SPN SLOPE A LOW  HIGH when the Gradient Check is turned ON and the Slope A of 
the last cycle is lower than the Slope A Low Limit. 

SPN SLOPE B HIGH HIGH when the Gradient Check is turned ON and the Slope B of 
the last cycle is higher than the Slope B High Limit. 

SPN SLOPE B LOW HIGH when the Gradient Check is turned ON and the Slope B of 
the last cycle is lower than the Slope B Low Limit. 

SPN STICK SLIP Indicates that Stick-Slip Enable is ON and a Stick-Slip condition 
has occurred. 

SPN SYSTEM FAULT Indicates a problem with the system. 

USER OUTPUT 1 through 8 Used with Fieldbus. “User Outputs” sent over Fieldbus will turn 
on these physical outputs on the ICD/ ICM controller. 

*  These outputs are in the default I/O map that is in each controller when it is new. I/O Map can 
be changed easily using any of the Ingersoll Rand ICS Software packages. 



Examples: 

E-Stop Palm Button (NC)

E-STOP

+   -
24 V
DC

To I/O (if needed)

E-Stop Wiring – High Side Shutoff

E-Stop Palm Button (NC)

E-STOP

+   -
24 V
DC

To I/O (if needed)

E-Stop Wiring – Low Side Shutoff



 

 

PLC Inputs

+V COMMON
PLC INPUT 0
PLC INPUT 1

PLC INPUT 2
PLC INPUT 3
PLC INPUT 4
PLC INPUT 5
PLC INPUT 6
PLC INPUT 7

PLC Outputs
(24vdc Sourcing)

COMMON

PLC OUTPUT 0

PLC OUTPUT 1
PLC OUTPUT 2
PLC OUTPUT 3
PLC OUTPUT 4
PLC OUTPUT 5
PLC OUTPUT 6
PLC OUTPUT 7

+V +
- 24 V DC

1-O-1

1-O-2

1-O-3

1-O-4

1-O-5

1-O-6

1-O-7

1-O-8

E-STOP

+   -
24 V
DC

COM IN

2-I-1

2-I-2

2-I-3

2-I-4

2-I-5

2-I-6

2-I-7

2-I-8

INPUTS

OUTPUTS

Internal Power, Standard I/O, PLC Wiring



PLC Inputs

+V COMMON
PLC INPUT 0
PLC INPUT 1

PLC INPUT 2
PLC INPUT 3
PLC INPUT 4
PLC INPUT 5
PLC INPUT 6
PLC INPUT 7

PLC Outputs
(24vdc Sourcing)

COMMON

PLC OUTPUT 0

PLC OUTPUT 1
PLC OUTPUT 2
PLC OUTPUT 3
PLC OUTPUT 4
PLC OUTPUT 5
PLC OUTPUT 6
PLC OUTPUT 7

+V +
- 24 V DC

1-O-1

1-O-2

1-O-3

1-O-4

1-O-5

1-O-6

1-O-7

1-O-8

E-STOP

+   -
24 V
DC

COM IN

2-I-1

2-I-2

2-I-3

2-I-4

2-I-5

2-I-6

2-I-7

2-I-8

INPUTS

OUTPUTS

24VDC 
Power Supply

+

-

External Power, Standard I/O, PLC Wiring



PLC Inputs

+V COMMON
PLC INPUT 0
PLC INPUT 1

PLC INPUT 2
PLC INPUT 3
PLC INPUT 4
PLC INPUT 5
PLC INPUT 6
PLC INPUT 7

PLC Outputs
(24vdc Sourcing)

COMMON

PLC OUTPUT 0

PLC OUTPUT 1
PLC OUTPUT 2
PLC OUTPUT 3
PLC OUTPUT 4
PLC OUTPUT 5
PLC OUTPUT 6
PLC OUTPUT 7

+V +
- 24 V DC

1-O-1

1-O-2

1-O-3

1-O-4

1-O-5

1-O-6

1-O-7

1-O-8

E-STOP

+   -
24 V
DC

COM IN

2-I-1

2-I-2

2-I-3

2-I-4

2-I-5

2-I-6

2-I-7

2-I-8

INPUTS

OUTPUTS

24VDC 
Power Supply

+

-

Mixed Power (Recommended), Standard I/O, PLC Wiring



+
- 24 V DC

1-O-1

1-O-2

1-O-3

1-O-4

1-O-5

1-O-6

1-O-7

1-O-8

E-STOP

+   -
24 V
DC

Internal Power, Standard I/O, Accessory Wiring

Light Panel or Light Tower
(Note: Not all outputs 
may require a light)

COM IN

2-I-1

2-I-2

2-I-3

2-I-4

2-I-5

2-I-6

2-I-7

2-I-8

Socket Tray
(Only 4 positions may 
be used unless more 

Config Inputs are 
assigned in ICS)

SWITCH 1
SWITCH 2

SWITCH COMMON

Remote Handle

FORWARD
REVERSE

SWITCH COMMON

SOFT START
FREE SPEED

SWITCH 3
SWITCH 4

INPUTS

OUTPUTS



+
- 24 V DC

1-O-1

1-O-2

1-O-3

1-O-4

1-O-5

1-O-6

1-O-7

1-O-8

E-STOP

+   -
24 V
DC

External Power, Standard I/O, Accessory Wiring

Light Panel or Light Tower
(Note: Not all outputs 
may require a light)

COM IN

2-I-1

2-I-2

2-I-3

2-I-4

2-I-5

2-I-6

2-I-7

2-I-8

Socket Tray
(Only 4 positions may 
be used unless more 

Config Inputs are 
assigned in ICS)

SWITCH 1
SWITCH 2

SWITCH COMMON

Remote Handle

FORWARD
REVERSE

SWITCH COMMON

SOFT START
FREE SPEED

SWITCH 3
SWITCH 4

INPUTS

OUTPUTS

24VDC 
Power Supply

+

-



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
See AS 081604 JM for Insight Timing Diagrams 
See AS 021006 JM for Fieldbus I/O on the Insight ICD and ICM 

+
- 24 V DC

1-O-1

1-O-2

1-O-3

1-O-4

1-O-5

1-O-6

1-O-7

1-O-8

E-STOP

+   -
24 V
DC

Mixed Power (Recommended), Standard I/O, Accessory Wiring

Light Panel or Light Tower
(Note: Not all outputs 
may require a light)

COM IN

2-I-1

2-I-2

2-I-3

2-I-4

2-I-5

2-I-6

2-I-7

2-I-8

Socket Tray
(Only 4 positions may 
be used unless more 

Config Inputs are 
assigned in ICS)

SWITCH 1
SWITCH 2

SWITCH COMMON

Remote Handle

FORWARD
REVERSE

SWITCH COMMON

SOFT START
FREE SPEED

SWITCH 3
SWITCH 4

INPUTS

OUTPUTS

24VDC 
Power Supply

+

-


