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The Piccolo Autopilot avionics system and all of its versions (such as Piccolo, Piccolo Plus,
Piccolo I, Piccolo LT, and Piccolo SL) were designed for use only on un-manned aircraft. USE
OF THESE PICCOLO AUTOPILOT PRODUCTS IN AIRCRAFT WITH HUMAN
OCCUPANTS IS PROHIBITED BY THE FEDERAL AVIATION ADMINISTRATION.
Cloud Cap Technology, Inc. is not permitted to sell the Piccolo Autopilot to any customer that
intends to use the product on aircraft with human occupants.
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1 Introduction

Tach / Deadman boards:

. Magneto Version: CCT part number - 900-00591-00
. 5V CDI Version: CCT part number - 900-00590-00

The Tach/Deadman board offers a flexible engine/avionics interface that provides:

. Deterministic control of ignition state for both magneto and electronic ignition modules
via a single 5-volt level discrete input (typically driven by Piccolo Deadman output).

. Conditioning of the incoming RPM signal for sampling by the host avionics system.

. The option for an external (vehicle mounted) engine kill switch and companion status
LED. This provides operators manual control over the ignition state regardless of the
autopilot commanded state, providing an additional level of safety during ground
operations.

- The option to power an electronic ignition module directly from the Piccolo Deadman 5-
volt output or from an external battery or power source.

Tach Interface

To Avionics Tach Input i Level Shifter/LPF [ Tach Signal From

Engine

Deadman's Contrg] — 1 — — — o — 9

R
4 | Normally Clesed Output
Magneto Connection

External Kill Switch

|
e Normally Open Output

G Electronic Ignition
DC Source Connection
Tach | Deadman's Board
Figure 1 - Tach/Deadman Block Diagram
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2 1/0 Connectors and Signal Descriptions
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Figure 2 - 1/0 Connectors and Signal Descriptions

2.1 P3 - Engine Interface Connector

This connection is used to sample the engine RPM signal and to provide ON/OFF control to
either an electronic (externally powered) ignition or magneto (self powered) ignition. P3is a 5-
pin AMP MTE Protected Latch Header AMP 103670-4, Digikey # A28483-ND. The mating

harness requires the following items:
. Mating MTE 5-pin Receptacle: AMP 104257-4 Digikey # A28405-ND
« 20-24 AWG Receptacle Contacts: AMP 104479-6 Digikey #A28333-ND

Tach / Deadman ICD 10-12-11 Page 4 of 19

Goodrich ISR Systems



//Cl\oud Cap
TECHNOLOGY www.cloudcaptech.com | sales.cct@goodrich.com | Tel. +1.541.387.2120 | Fax +1.541.387.2030

Table 1 - P3 Engine Interface

P3 Engine Interface

Pin Name Type | Level Description

1 *Magneto Kill I/0 300V Normally Closed relay contact - Grounded when not
energized, open circuit when energized. Used as
engine kill output and doubles as the Tach input for
magneto ignitions.

2 Ignition Power Out (0] User Normally Open relay contact - open circuit when not

Defined | energized, hooked to P2 pin 1 when energized.

3 GND I 5V Ground

4 Tach I 5V Unfiltered Tach input from ignition hall sensor

5 GND Tach Return

2.2 P2 - Avionics (Piccolo) Interface Connector

This connector provides the relay control signal input from and a filtered rpm signal output to the
host avionics. It also provides the main supply input for electronic ignitions. P2 is a 6-pin AMP
MTE Protected Latch Header AMP 103670-5, Digikey # A28486-ND. The mating harness
requires the following items:

. Mating MTE 6-pin Receptacle: AMP 104257-5 Digikey # A28409-ND
« 20-24 AWG Receptacle Contacts: AMP 104479-6 Digikey #A28333-ND

Table 2 - P2 Piccolo Interface

P2 Piccolo Interface
Pin Name Type | Level Description
1 Ignition Power Input I User Ignition supply input - relay controlled power for
Defined | ignition connected to P2 pin 2.
2 GND Ground
3 5-Volt Deadman Input 5V Control input used to power relay coil
4 GND Ground
5 Tach Out (0] 5V Tach Output 0-4V Filtered RPM signal
6 GND Tach Return
Tach / Deadman ICD 10-12-11 Page 5 of 19
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2.3 P1 - External Kill Switch Connector

This is used to connect a remotely mounted manual override or ignition kill switch. The three-pin
connection allows for the addition of a status LED for visual indication of the ignition state as
well. Please refer to the attached schematic for the harness details and parts list. P1 is a 3-pin
AMP MTE Protected Latch Header AMP 103670-2, Digikey # A28477-ND. The mating harness
requires the following items:

. Mating MTE 3-pin Receptacle: AMP 104257-2 Digikey # A28397-ND

« 20-24 AWG Receptacle Contacts: AMP 104479-6 Digikey #A28333-ND

Note: Jumper J1 must be removed if the manual override switch is to be used (see markings on
board for details).

Table 3 - P1 External Kill Switch

P erna Optiona

Pin Name Type | Level | Description

1 Manual Switch GND External Status LED Return

2 Manual Switch Input (0] 5V Deadman Output TO External Switch

3 Manual Switch Output | 5V Deadman Output FROM External Switch

Notes:

Use bulkhead mount LED for external status of ignition state.
Mount next to Manual Kill Switch.

Switch should be rated to handel 200% of
expected peak ignition curent
External Ignition Enable LED

R1 D1
R
VPN VI
N\ ™
LED
Ignition Enable|LED J1
1
J ; To Tach/Dead Man's Board
x Swi MTE 3 Position Receptacle Housing
SW SPST
‘ AMP 104257-2
Receptacles - AMP 104480-9, 22-26 ga

External Kill Switch (Manual Override)

We use Digikey part # SW322-ND - SPST switch

We use Digikey part # L10075-ND - Green panel mount LED
Cloud Cap Technology

[Title

Rl shoud be set to between 150-500 ohms

Extemal Engine Kill Switch Hamess - Example

Size DocumentNumber ev
A <Doc> 10
AE Tuesday May o5 2004 Freer 1 of 3

Figure 3 - Example Kill Switch Harness Schematic
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2.4 Deadman Relay (Engine Kill Interface)

The onboard DPST relay was designed to accommodate both 5-volt electronic and magneto type
ignitions. There are three typical hardware modes that we support:

. Mode A: Electronic ignition module powered off an independent battery with the
Deadman output providing ON/OFF control driving the relay coil.

- Mode B: Electronic ignition module powered directly off the Piccolo Deadman output in
parallel with the Deadman output driving the relay coil.

« Mode C: Magneto module with the Deadman output driving the relay coil.

2.4.1 Mode A Operation

This is the typical method of connection for vehicles with either a separate ignition battery or a
generator driven power conditioning system and electronic ignition (see Figure 4).

In this mode the 5-volt Deadman output from the Piccolo is used to power the relay coil, closing
the normally open switch, and powering the ignition from the external source — ignition ON
state. Upon loss of the Deadman 5-volt input, the spring loaded contacts return the switch state to
the normally open or ignition OFF state.

Mode A allows for ignition operation at other than 5-volt levels. It also facilitates driving
ignitions with high current draw requirements (greater than 1-amp).

Note: The onboard relay is rated for 5 amps DC operation.
Deadman's Control — — — — = — — 1

Normally Closed Qutput
Magneto Connection

Normally Open Qutput
G Electronic Ignition

DC Source Connection

Figure 4 - Mode A
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2.4.2 Mode B Operation

In this mode the Piccolo Deadman output is used to power both the relay and the electronic
ignition in parallel, i.e. simultaneously drives both P2.1 and P2.3 (see Figure 5). This mode
allows you to operate the servos and ignition off a single power source. The following conditions
must exist for this mode to operate effectively:

« The ignition current draw is less than 1-amp (limited by the FET switch on the Piccolo
Deadman output);

« The power source used to power the vehicle’s servos (5-volt servo input on the Piccolo)
can handle the extra current load,

. The ignition module will operate within the specified servo voltage range - typically 5-
volts.

Deadman's Control

Normally Closed Qutput
Magneto Connection
J
— e Normally Open Output
o——

Electronic Ignition
Connection

Figure 5 - Mode B

2.4.3 Mode C Operation

This mode is for operation with a magneto ignition, which requires an open circuit on the
magneto coil for normal operation (see Figure 6). Normally to Kill or disable a magneto ignition,
you must short and hold the coil input to ground. This is opposite in the case of an electronic
ignition where you hook the magneto control input up to the normally closed contact on the
Deadman relay. The coil is driven by the Piccolo’s Deadman output, opening the normally
closed contact, which enables the ignition. Upon loss of the Deadman 5-volt input, the spring
loaded contacts return the switch state to the normally closed grounded ignition OFF state.

Deadman's Control — — - — — =

Normally Closed Output

W Magneto Connection

|
— Normally Open Qutput
G Electronic Ignition
Connection

Figure 6 - Mode C
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2.5 Tach Interface

In Figure 7, the RPM interface circuit will accommodate 5-volt hall sensor inputs or high voltage
magneto inputs. This is done by using a separate pin for each type of input, P3.4 and P3.1
respectively, and by changing one resistor (R7) as noted on the schematics. R7 is selected to
provide the appropriate voltage divider so that comparator U1 sees a 5-volt level signal over the
entire RPM range.

C17 was added to provide additional low pass filtering if needed. Both comparator stages
provide hysteresis (added noise and glitch reduction) with Q2 providing the final output drive for
the 100-ohm series termination.

Note: The board is also padded out for a pull-up resistor at location R3. This is stuffed only if
your particular hall sensor setup requires it.

Tach / Deadman ICD 10-12-11 Page 9 of 19
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3 Schematic Diagram

Connector for optional
external kill switch and LED

Manual Switch GND

AT SV TR
T aTUaT SWen ouTpuT

MTE 3 Pos Pin Hous

o L

Typical 3-wire comnection for CDI (electronic ignition)

- Tach Input

Typical 2-wire comnection for Magneto ignition
- Magneto imput (kill switch wire)
- Ground (common from Engine/Magneto

o1
MBRS1100CT-ND

4 Normally Closed Output . 2 g1
5o 1" ¢
H c3
P2 | 470pF 500V
2 ]\;
. — syom
SV DesTWaTs Y . : ot .
—ow P t b
) — oR2 — o R
- p $eo1 5V 5A RELAY ToopF T8O Pullu
s =4 cs <% DigiKey 255-1046-ND MTE § position Pin Housing
T 2200r T 2200F [
MTE 6 Pos Pin Hous ing i i Jumper A elos
~ ~ ~ i ZRMBRS1100CT-ND
3-wire connection to Piccolo o
- Dead man's output forilon Enark
- Tach input Stuff J1 to bypass the external E
- Ground igntion kill switch IF NOT USED ~
Ra Rs
syoum 200k 0.0k
R34
34 ohm. 1 watt vee
o o ‘ I Note: Adjustments may be required to R7
$3ut TanTi06/01u To.okls BaTsa depending on the particular brand and
' type of ignition used.
of us o
100K for CDI ignitions (SV Hall Sensor Input)
1 wau 4.64K for Magneto (200V input from Fuji module)
17 C17 is for additional filtering if
User seTs| e ires s
your application requires it.
Circuit Not Used
syoM vee
| | vge
" vee | m A
MMBTI9e2 0.0k
b W o7
N BATS4
R12 R13
. SR,
Te=22ns | "
" 5 o ol2 [ R1
3 g Tr=22ns 100
= S .
220pF LT1018 100 o i e
c1s
c1a 220pF
T Sooer
SAMM74HCT74
R26
9.9k Rr29 732
10.0k 100

g
i

Tach / Deadman ICD 10-12-11

MM74HCTT4

Cloud Cap Technology

fite
Dead Man and Tach Interface Board

Fize]| DocumentNumber oV

¢’ || 8000055500 2

Tnesdar i

Figure 7 - Tach/Deadman Schematic

Page 10 of 19

Goodrich ISR Systems




Slondtap

NOLOGY www.cloudcaptech.com | sales.cct@goodrich.com | Tel. +1.541.387.2120 | Fax +1.541.387.2030

4 Aircraft Integration

4.1 Mechanical Interface

1,750 ——
(O ¢ DRILL CHART
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— —+ | 015 4/ o5 45 | ves
iy -1 | 035 4 /- 003 | ves
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L} I ‘ .
8o
|§*G X
A50 —— S AS o
04 — & el A A
B

Figure 8 - Mechanical Interface

4.2 Electrical Interface

All the information required for the customer to build the Deadman/Tach interface cables is
contained in this document. Cloud Cap Technology can supply generic cables individually or in
the following sets for both 5v CDI and Magneto ignition types:

. CCT PN 800-01179-00 Cable Set, CDI Deadman Interface
500-00608-00 External Engine Kill Switch Harness
500-00963-00 Piccolo to Deadman/Tach Cable, CDI Interface
500-00833-00 Deadman/Tach to 5v CDI Interface Harness

. CCT PN 800-01180-00 Cable Set, Magneto Deadman Interface
500-00608-00 External Engine Kill Switch Harness
500-00964-00 Piccolo to Deadman/Tach Cable, Magneto Interface
500-00634-00 Deadman/Tach to Magneto Interface Harness

Cloud Cap Technology can also build custom cables for your specific application. Contact CCT
sales to receive a quotation.

Tach / Deadman ICD 10-12-11 Page 11 of 19
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L (3 L 3 L Z L !

Piccalo to DeadmaniTach Interface Cable DeadmaniTach to [gnition Interface Cable
500-00963-00 (COl 500-00833-00 (GOl
500-00964-00 {Magneta) 500-00634-00 (Magneta)
— —
F2-MTEE F3-MTE S
Piccala Deadman / Tach Board Engine Ignition
R,
F1-MTE 3
| —

External Kill Switch Harmess
400-00808-00

DeadmaniTach Interface Diagram

Fize | Documen THumber v
a <Dack I3
ate: tonday, September 11, 008 Eheet A of 1

Figure 9 - Deadman/Tach Interface Diagram

The electrical interface to the Deadman/Tach board is shown in Figure 9. Refer to Figure 10
though Figure 16 for cable schematics and installation instructions.

Tach / Deadman ICD 10-12-11 Page 12 of 19
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4 | 3 | 2 | 1

1}
2}
- 1)
4}
&}
&}

B}

W1
SWSPST
whi

External Kill Switch (Manual Override)

External Ignitien Enable LED

R1 [l
300

red wiht
NN —H—\\‘

LED
Ignition Enable| LED

Use bulkhead mount LED for external
status of ignition state.
Mount LED next to Manual Kill Switch.

41 -

ha

bl To Pl on
I.\,m Deadman/Tach Board

MTEZ Recept_Housing See Note 6

Housing - AMP PN 104257-2 c
Sockets - AMP PN 104479-4

| 4" leong | 48" long
| -
Mihite See Note 5
resistor | | 1] Bed
LES hite Black
10Kk T CONNECH

Notes:

For SW1 use Digikey part #

For D1 use Digikey part # L10075-ND - Green panel mount LED.
Rl is a 300 ohm resistor 1/4watt through hole{digikey part#3000BK-ND}.

Twist Wires
Ends are to be blunt{not stripped].
Kit 6 sockets , 1 recept housing, and the green LED

bezel in a bag with each cable.

7} Package harness and MNote 6 bag in a zip-lock
bag labeled with Harness Title, Part number and Rev.

All wires 22 gauge teflon.

SW32Z-ND - SPST switch.

Cloud Cap Technology

Generic External Engine Kill Switch Harness

Document Number
500-00608-00

»2

5 I

Figure 10 - External Engine Kill Switch Harness

1. To install the External Engine Kill Switch Harness, mount the switch and LED within 48
inches of the Deadman/Tach board.

2. Cut the wires to length and terminate with the included contacts and connector.

Tach / Deadman ICD 10-12-11 Page 13 of 19
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5 L 4 L 3 L 2 1 1

TWiEL Wires Logerner

! ) /
Plape flag labels on wires Q8" Long 0
WLILL InIomation shewn 11
3 Ples V] 12
e J1 P1 See Note 2 4 IGNTION PWR__4 4
B" Lang n k IGNTION GND__ 5
DEADMAN - FIN 6 Blue 1 1 15" Long ve _DEADMAN 3 To P2 on
GND-FINT BLE 2 [ 13 TN 4 Deadman/Tach Board|
TACH - FING Wite 3 3 1 Wiite TACH 5
W, —h
Temlnate 3 wires with FMP MTE3_Recept_Housing MTE3_Pin_Housing Twlet wires fogetlber
High Density DSUB Crimp Pins MTEE_Recept_Housing
- AMP PN T4E333-4 Housing - AMP PN 104287-2 Kouelng - AME PW 103683-2 - - *
Sockets - AMP PN 104478-6 Ping - AMP PM 104505-5 Bousing - AMP PN 104257-5

Sackets - AMP PH 104479-6

= Notes:

1. All wires 22 gauge teflen
2. Terminate Pl as shown, also
package 1 spare Pl connector

|AMF PN 103653-2] and 5 spare
pin centacts (AMP PN 104505-5)

with completed cable assemblies.
4l MEER Eomp Fable assembil Cloud Cap Technology
3. Package cable assemblies
in a zip-lock bag marked with Piccolo to Deadmani/Tach Cable, CDI Interface
ecable title, CCT Part Number and Rew.
Documeant Number
5000096300 r":‘

5 T ] T 3 T

Figure 11- Piccolo to Deadman/Tach Cable, CDI Interface

1. To install the Piccolo to Deadman/Tach Cable, insert the J1 pigtail pins into the Piccolo
flight harness connector. The pigtails are labeled with their associated pins on the 44 pin
high density DSUB connector. If your flight harness already has a Deadman/Tach
connector, the J1 pigtail is not required.

2. Plug P1 into J1 and J2 into the P2 connector on the Deadman/Tach board. The length of
this harness can be shortened to any length by cutting off P1 and using the spare contacts
and connector included with the harness.

3. Complete the installation by connecting the ignition power and ignition ground wires to
the ignition power source.

Tach / Deadman ICD 10-12-11 Page 14 of 19
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5 1 4 1 3 1 2 1 1

ST 7/19/06 Rdd Hete 2 Rew B

Use provided MTE4 receptacle and sockets to ST 4/5/06 Change J1 & Pl from MIE3 te MTEd  Rew C

terminate the existing ignition wires.

For Heonda Engine with C and H Ignitien, the
o Red, Black (pin 2), and White wire coleors on P1
match the ignition wire colors.

For other 5V CDI engines, terminate the ignitien
wires by function (wire colors will not match).

< See Note 1
i P1 \ 12
—1
1 Red Ignition Power To P3 on the
To Engi Hack J Ignition Ground a
o Engine 2 e T Tach input 5 Deadman/Tach Board
4 Black 17 Tach Ground 5
- B
. ) . 30" Long 22awg wire .
MTE4_Recept_Housing MTE4_Pin_Housing MTES_Recept_Housing
1% Housing - Amp 104257-3 Housing - Amp 103653-3 Housing - Amp 104257-4
5% Seckets - Amp 104479-6 Fins - Amp 104505-5 Sockets - Amp 104479-6
8 See Note 2
NOTES
A
1. Twist wires together. Cloud Cap TeChnOIogy

2. Place J1 connector and sockets in Deadman/Tach 5v CDI Interface Hamess
plastic bag and pack with harness.

28 Document Number
A 500-00833-0 E

: Woednesday, September 08, 2006 Eal 1 of 1
5 T 2 T 3 T 2 1

Figure 12 - Deadman/Tach to 5v CDI Interface Harness
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s 1 P 1 a 1 2 1 i

Place flag libels on wires
with infomation shewn
3 Ples J2

& J1 P1 See Hote 2 1
§" Lonyg 2
DEADMAN - PIN 8 Blue 1 18" Lony f\ Elue DEADMAN 3 To P2 on
SD-PTI7 2 T TGO 4 Deadman/Tach Board|
ACH - PIN S Wiite 5 B 1 Wiite TACH =
v — 6|
Terminate 3 wires wlth AMP MTE3_Recept_Housing MTE3_Pin_Housing Twlst wires Cogether
" High Density DSUR Crimp Ples MTEE_Recept_Housing e
AME PN Td8333-4 Bousing - AMP PN 104257-2 Mousing - AMP PN 103653-2
Sockets - AMP PN 103475-6 Pine - AMP PN 104505-5 Housing - AMP PN 104257-5

Sackets - AMP PN 104379-6

= Hotes: r
1. All wires 22 gauge teflen

2. Terminate Pl asz shown, alse
package 1 spare Pl connector
(AMF PN 103653-2) and 5 spare
pin contacts (AMF PN 104505-3)
2 with completed cable assemblies.

Cloud Cap Technology
3. Package cable assemblies

in a zip-lock bag marked with Piccolo to Deadman/Tach Cable, Magneto Interface
cable title, OCT Part Mumber and Rev.

5 T B T 3 T

Figure 13 - Piccolo to Deadman/Tach Cable, Magneto Interface

1. To install the Piccolo to Deadman/Tach Cable, insert the J1 pigtail pins into the Piccolo
flight harness connector. The pigtails are labeled with their associated pins on the 44 pin
high density DSUB connector. If your flight harness already has a Deadman/Tach
connector, the J1 pigtail is not required.

2. Plug P1 into J1 and J2 into the P2 connector on the Deadman/Tach board.

Note: The length of this harness can be shortened to any length by cutting off P1 and using the
spare contacts and connector included with the harness.

Tach / Deadman ICD 10-12-11 Page 16 of 19
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5 1 4 1 a 1 2 1 1

c <
36" Long il
Hht ™ MAGNETO 1
BlL I{ ‘l GND — To P3 on
G 3
r Deadman/Tach Board
BLlE GND 5
-
Tulet wires together MTES_Recept_Housing
Bousing - AMP PN 104257-4
Sockets - AMP PN 1D04478-6
& B
Hotes:

1. All wires 22 gauge teflen

2. Package cable assemblies
in a zip-leck bag marked with
cable title, CCI Fart Mumber and Rev.

A Cloud Cap Technology A

Deadman/Tach to Magneto Harness

Document Number
500-00634-00 ra:

5 T 0 T 3 I
Figure 14 - Deadman/Tach to Magneto Harness

1. To install the Deadman/Tach to Magneto Harness, cut the wires to length.

2. Attach the white Magneto wire to the ATM Module Tachometer Signal contact.

3. Attach the two black ground wires to engine ground.
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Figure 15 - C & H Ignition Interface

In Figure 15 the Deadman/Tach to CDI Ignition Cable (CCT p/n: 500-00833-00 is installed on a
C & H Ignition.

Note: You need to tap into the white tachometer wire for attachment to Pin 3 of the MTE_4
connector. The original connector can be removed and replaced as shown, or a wire can be
spliced to the existing wire.
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Figure 16 - 3W Ignition Interface

In Figure 16 the Deadman/Tach to CDI Ignition Cable (CCT p/n: 500-00833-00) is installed on a
3W Electronic Ignition.
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