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2 YEAR WARRANTY

NLP40 Series
S i n g l e ,  d u a l  a n d  t r i p l e  o u t p u t

• 4.25 x 2.5 x 1.15 inch package (1U applications)
• Smallest industry package
• Overvoltage and short circuit protection
• 40 W with free air convection
• EN55022, EN55011 conducted emission level B
• EN61000-4-2, -3, -4, -5, -6 immunity compliant
• UL, VDE and CSA safety approvals
• Available RoHS compliant
The NLP40 series is a 40 W universal input ac-dc power supply on a 4.25 x 2.5 inch card
with a maximum component height of 1.15 inches for use in 1U applications. This product is
the smallest standard 40 W package in the industry making the series ideal for
communication applications with space constraints where a standard 5 x 3 inch card
solution is not suitable. The NLP40 provides 40 W of output power with free air convection
cooling which can be boosted to 50 W with 20 CFM of air. Standard features include
overvoltage and short circuit protection. The series, with full international safety approval and
the CE mark, meets conducted noise EN55022 level B and has immunity compliance to
EN61000-4-2,-3,-4, -5, -6. The NLP40 series is designed for use in low power data
networking, computer and telecom applications such as hubs, routers, POS terminals, LCD
projectors, cable modems and PABX’s. This list is not exclusive as the generic feature set of
the NLP40 series with industry standard output configurations provides a solution for most
low power applications including many industrial applications.

All specifications are typical at nominal input, full load at 25 °C unless otherwise stated

GENERAL SPECIFICATIONS

Hold-up time 120 Vac 12 ms @ 40 W
230 Vac 20 ms @ 40 W

Efficiency 75% typical

Isolation voltage Input/output 3000 Vac
Input/chassis 1500 Vac

Switching frequency Fixed 65 kHz, ±5 kHz

Approvals and EN60950, IEC950, UL1950
standards (See Note 8) VDE0805, CSA C22.2 No. 950

Weight 200 g (7.06 oz)

MTBF MIL-HDBK-217F 150,000 hours min.

ENVIRONMENTAL SPECIFICATIONS

Thermal performance Operating ambient, 0 °C to +70 °C
(See Notes 6, 7, 9) (see derating curve)

Non-operating -40 °C to +70 °C
50 °C to 70 °C ambient, Derate to
convection cooled 50% load
0 °C to 50 °C, ambient, 40 W
convection cooled
0 °C to 50 °C ambient, 50 W
20 CFM forced air
Peak (0 °C to +50 °C, 60 s) (See Note 2)

Relative humidity Non-condensing 5% to 95% RH

Altitude Operating 10,000 feet max.
Non-operating 30,000 feet max.

Vibration (See Note 4) 5-500 Hz 2.4 G rms peak

Shock per MIL-STD-810E 516.4 Part IV

OUTPUT SPECIFICATIONS

Total regulation Main output ±2.0%
(Line and load) Auxiliary outputs ±5.0%

Rise time At turn-on 1.0 s, max.

Transient response Main output 5.0% max. dev.,
25% step at 0.1 A/µs 1 ms rec. to 1.0%

Temperature coefficient ±0.02%/°C

Overvoltage protection Main outputs 135%, ±15%

Short circuit protection Cyclic operation Continuous

Minimum output current Single 0 A
Multiple (See Note 5)

INPUT SPECIFICATIONS

Input voltage range Universal input 90-264 Vac
(See Note 9) 120-370 Vdc

Input frequency range 47-440 Hz

Input surge current 120 Vac, cold start 15 A max.
230 Vac, cold start 30 A max.

Safety ground 120 Vac, 60 Hz 0.2 mA
leakage current 230 Vac, 50 Hz 0.4 mA

Input current 120 Vac 1.4 A rms
230 Vac 0.7 A rms

Input fuse UL/IEC127 250 Vac H 3.15 A

EMC CHARACTERISTICS (10)

Conducted emissions EN55022, FCC part 15 level B
Radiated emissions EN55022, FCC part 15 level A
ESD air EN61000-4-2, level 3 Perf. criteria 1
ESD contact EN61000-4-2, level 3 Perf. criteria 1
Surge EN61000-4-5, level 3 Perf. criteria 1
Fast transients EN61000-4-4, level 3 Perf. criteria 1
Radiated immunity EN61000-4-3, level 3 Perf. criteria 1
Conducted immunity EN61000-4-6, level 3 Perf. criteria 1

SPECIFICATIONS
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OUTPUT OUTPUT CURRENT
RIPPLE (3) TOTAL

MODEL NUMBER (11,12)

VOLTAGE MAX (1) PEAK (2) FAN (1) REGULATION

+3.3 V (IA) 4 A 5 A 4.5 A 50 mV ±2.0% NLP40-76T366J (5)

+12 V (IB) 2 A 3 A 3 A 120 mV ±5.0%

–12 V (IC) 0.2 A 1 A 0.5 A 120 mV ±5.0%

+5 V (IA) 4 A 5 A 4.5 A 50 mV ±2.0% NLP40-7608J (5)

+12 V (IB) 2 A 3 A 3 A 120 mV ±5.0%

–12 V (IC) 0.2 A 1 A 0.5 A 120 mV ±5.0%

+5 V (IA) 4 A 5 A 4.5 A 50 mV ±2.0% NLP40-7610J (5)

+15 V (IB) 1.6 A 2 A 2 A 150 mV ±5.0%

–15 V (IC) 0.2 A 1 A 0.5 A 150 mV ±5.0%

+12 V (IA) 1.8 A 2.2 A 2.1 A 120 mV ±2.0% NLP40-7627J (5)

-12 V (IB) 1.8 A 2.2 A 2.1 A 120 mV ±5.0%

+5 V (IA) 4 A 5 A 4.5 A 50 mV ±2.0% NLP40-7629J (5)

+12 V (IB) 2 A 3 A 3 A 120 mV ±5.0%

3.3 V (IA) 8 A 10 A 9 A 50 mV ±2.0% NLP40-76S3J

5 V 8 A 10 A 9 A 50 mV ±2.0% NLP40-7605J

12 V 3.3 A 4.5 A 4 A 120 mV ±2.0% NLP40-7612J

15 V 2.6 A 3.6 A 3.3 A 150 mV ±2.0% NLP40-7615J

24 V 1.6 A 2.5 A 2 A 240 mV ±2.0% NLP40-7624J

48 V 0.8 A 1.1 A 1 A 300 mV ±2.0% NLP40-7617J

Notes

1 Maximum output power is 40 W for natural convection cooling. With
20 CFM fan cooling, the maximum output power is 50 W.

2 Peak output current lasting less than 60 seconds with duty cycle less than
5%. During peak loading, output voltage may exceed total reg. limits.

3 Figure is peak-to-peak. Output noise measurements are made across a
50 MHz bandwidth using a 12 inch twisted pair, terminated with a 47 µF
capacitor.

4 Three orthogonal axes, random vibration 10 minutes for each axes, 2.4 G
rms 5 Hz to 500 Hz.

5 For multiple output units (except -7627J, 76T366J) to maintain stated
regulation then:
0.25  ≤ IA / IB ≤ 5, for IB > 0.3 A
0.50  ≤ IA / IB ≤ 5, for IB < 0.3 A
For maximum output current I(C) on triple output models, i.e. for 
IC = IMax., I A min. ≥ 0.5 A and IA ≥ IB.
For NLP40-7627J only, to maintain stated regulation then:
0.5  ≤ IA / IB ≤ 2.
For NLP40-76T366J only, to maintain stated regulation then:
0.25 ≤ IA / IB ≤ 4.

6 For optimum reliability, no part of the heatsink should exceed 120 °C, and
no semiconductor case temperature should exceed 130 °C.

7 CAUTION: Allow a minimum of 1 second after disconnecting line power
when making thermal measurements.

8 This product is only for inclusion by professional installers within other
equipment and must not be operated as a stand alone product.

9 When the input voltage is <90 Vac the operating range is 0 °C to +40 °C.
10 For system EMI compliance, a ground choke may be required before

connecting the ground wire to the chassis. It is recommended that this
ground choke be placed as close as possible to the systems ac inlet to
eliminate noise pick-up in the system.

11 The ‘J’ suffix indicates that these parts are Pb-free (RoHS 6/6) compliant.
TSE RoHS 5/6 (non Pb-free) compliant versions may be available on
special request, please contact your local sales representative for details.

12 NOTICE: Some models do not support all options. Please contact your
local Artesyn representative or use the on-line model number search tool at
http://www.artesyn.com/powergroup/products.htm to find a suitable
alternative.

DERATING CURVE
Output Power (Watts)
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International Safety Standard Approvals

VDE0805/EN60950/IEC950 File 10401-3336-0093
Licence No. 93662

UL1950 File No. E136005

CSA C22.2 No. 950 File No. LR41062C

C5

MAXIMUM COMPONENT
HEIGHT 1.15  (29.21)
TOLERANCE: .xxx ±  0.005"

.xx  ±  0.02"
ALL DIMENSIONS IN INCHES (mm)

4.25
(107.95)

1N

J2

4.00
(101.60)

2.25
(57.15)

2.50
(63.50)

F1

L

J1

P1

Mounting
Hole Diameter
0.138 (3.50) Typical

0.125
(3.175)

T1

Input and output connectors

AC (J1) connector type
Molex 26-60-4030 type.

DC (J2) connector type
Molex 26-60-4060 type.

Mating connectors

AC (J1) mating connector type
Molex 09-50-3031 or equivalent with Molex 08-50-0105 or equivalent crimp
terminals.
DC (J2) mating connector type
Molex 09-50-3061 with Triurcon 6838 or equivalent crimp terminals.
Note: The input and output connectors are the same as
those used on NFS40, NFN40, NAL40 and NAN40.

INPUT

PIN CONNECTIONS

J1

Pin 1 AC Line

Pin 2 No Pin

Pin 3 AC Neutral

P1

Pin 1 Safety Ground

OUTPUT PIN CONNECTIONS

J2 SINGLE DUAL TRIPLE

Pin 1 +Vout V (B) V (B)

Pin 2 +Vout V (A) V (A)

Pin 3 +Vout V (A) V (A)

Pin 4 Return Return Return

Pin 5 Return Return Return

Pin 6 Return Return V (C)
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1. Description

The 4D 7.0” LCD CAPE is a cape specifically designed 
for the Beagle Bone Black (BBB), and provides a 7.0” 
primary display for the BBB for direct user 
interaction and information display, along with the 
ability for additional CAPES to be attached at the 
same time. 

The 4DCAPE-70T is not compatible with the 
previous Beagle Bone (Beagle Bone White), and can 
only be used with the Beagle Bone Black. 

The 4D 7.0” LCD CAPE features a 7.0” TFT LCD 
800x480 resolution display with Resistive Touch. 

The 4DCAPE-70T utilises the drivers developed for 
the CircuitCo LCD7 00A3, however provides a 
different form factor and pricing point to the LCD7. 

The Beagle Bone Black connects directly to the back 
of the 4DCAPE-70T, and provides everything the 
CAPE requires such as power and display signals. 
Another CAPE can be added to the secondary 
connectors on the back of the 4DCAPE-70T if 
required. 

The 4D 7.0” LCD CAPE features 7 push buttons 
below the screen, LEFT, RIGHT, UP, DOWN, ENTER, 
RESET and POWER, along with 2 LED’s to indicate 
Power and User Status (normally heartbeat). 

Mounting of the 4DCAPE-7.0T is achieved with the 
4x 3.5mm mounting holes present on the CAPE, 
enabling standard M3 or #6-32 screws to fasten the 
4DCAPE-7.0 as required. 

2. Features

• 7.0” TFT LCD CAPE for the Beagle Bone Black

• Available only with Resistive Touch (4DCAPE-
70T)

• 7 push buttons including LEFT, RIGHT, UP, DOWN,
ENTER, RESET and POWER

• 2 LED Lights for Power and User

• 2x2 Jumper with shunts for EEPROM CAPE ID
selection

• Module dimensions: 179.9 x 114.9 x 19.5mm

• Module dimensions with Beagle Bone Black
connected: Approx 179.9 x 114.9 x 19.5mm

• 4x 3.5mm Mounting holes

• RoHS and CE Compliant.

Used pins for 4DCAPE-70T (Header’s P1) 



4D SYSTEMS  4D 7.0” LCD CAPE – BEAGLE BONE BLACK 

 © 2014 4D SYSTEMS   Page 4 of 11  www.4dsystems.com.au 

3. Getting Started

 Requirements 

The 4D 7.0” LCD CAPE is designed to work with 
existing software and drivers already developed for 
the Beagle Bone Black. 

The Requirements for use are: 

 4DCAPE-70T Cape

 Beagle Bone Black (BBB) with suitable
distribution loaded

 5V DC Supply suitable for the Beagle Bone
Black, recommended 2A @ 5V.

 A Stylus is recommended for accurate touch,
however is not required.

 How to use the 4D 7.0” LCD CAPE 

The following steps should be all that is required in 
order to use the 4DCAPE-70T: 

1. Connect the 4DCAPE-70T to the Beagle Bone
Black while the Beagle Bone Black is not
powered. Outline of the BBB is printed on the
back of the 4DCAPE-70T as a guide for
orientation.

2. If using with other cape’s, ensure the 4DCAPE-
70T is not conflicting pin wise to any other cape
installed.

3. Ensure the DIP Switch on the CAPE is set to a
different EEPROM ID to any other capes.

4. Ensure your Beagle Bone Black is loaded with a
suitable Linux distribution which is compatible
with the existing CircuitCo LCD7 00A3 CAPE or
4D Systems 4DCAPE-70T – See Section 6.
Angstrom release 20.06.2013 or later is
required. Android 4.2.2 has also been tested
and functions correctly. Other distributions
may also be compatible with this display.

5. Connect a 5V Supply to the DC Jack of the
Beagle Bone Black. It is recommended to use a
2A supply to ensure sufficient supply.

6. Once power is connected, something should be
displayed on the 4DCAPE-70T as it is booted.
Once booted, the system should automatically
log in (assuming Angstrom Linux distribution is
used), and the Touch Screen Calibration Utility
should load automatically. If using the 4DCAPE-
70T without touch, this can be exited and
ignored.

7. Calibrate the 4DCAPE-70T using the utility by
following the on screen instructions. If the

utility is closed, it is available again under the 
System – Administration menu. 

8. Complete – the Angstrom desktop should be
displayed on the 4DCAPE-70T and is ready for
use, else Andoid etc.

For support of the BBB and various distributions, 
please seek support from the respective websites 
associated with the BBB itself or the distributions. 

A good place to start for information and support 
regarding the BBB and various distributions 
available, is www.beagleboard.org 

This website details how to update your software 
on the BBB and the current version of Angstrom 
available for the BBB 
http://circuitco.com/support/index.php?title=Upd
ating_The_Software 

This website details how to update your software 
on the BBB for the current version of Andoid. 
http://downloads.ti.com/sitara_android/esd/TI_A
ndroid_DevKit/TI_Android_JB_4_2_2_DevKit_4_1_
1/index_FDS.html 

For support regarding the 4DLCD-70T CAPE 
hardware itself, please go to the 4D Systems 
website and either contact Support directly, or use 
the 4D Systems Forum. www.4dsystems.com.au 

 Changing the brightness (Angstrom) 

By default the backlight brightness of the 4D CAPE 
7.0 is set to 50% with Angstrom distribution 
(20.06.2013). It is possible to change the backlight 
brightness as the backlight is PWM controlled. 

Please note, these instructions may become 
obsolete as new versions of Angstrom are released, 
or if different distributions are used. 

One method is to SSH into the Beaglebone Black 
from your PC, and set the backlight value that way. 
Note this does not persist over restarts, so this 
would need to be entered into a startup script if the 
setting is required to be set each startup. 

At the command prompt, type the following: 

cd /sys/class/backlight/backlight.10/ 

echo 100 > brightness 

Where 100 represents 100%, this can be changed 
to any number from 0 to 100 as required. 

http://www.beagleboard.org/
http://circuitco.com/support/index.php?title=Updating_The_Software
http://circuitco.com/support/index.php?title=Updating_The_Software
http://downloads.ti.com/sitara_android/esd/TI_Android_DevKit/TI_Android_JB_4_2_2_DevKit_4_1_1/index_FDS.html
http://downloads.ti.com/sitara_android/esd/TI_Android_DevKit/TI_Android_JB_4_2_2_DevKit_4_1_1/index_FDS.html
http://downloads.ti.com/sitara_android/esd/TI_Android_DevKit/TI_Android_JB_4_2_2_DevKit_4_1_1/index_FDS.html
http://www.4dsystems.com.au/
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 Changing the brightness (Android) 

Changing the brightness on Android is simple. 
Navigate to the Settings menu, and to the Display 
option, and then to Brightness. Slide the slider to 
the desired position. 

 Calibrating resistive touch (Angstrom) 

When a distribution is used for the first time with a 
4DCAPE-70T, the default calibration application 
that comes with the Angstrom distribution is 
started automatically (Refer to section 3.2) on 
startup of Angstrom. If the calibration is however 
input incorrectly and it is required to be set again, a 
file must be deleted manually in order to then 
recalibrate the display. 

Note, this may change as newer distributions of 
Angstrom become available, or if different 
distributions are used, so these instructions may 
become obsolete or inaccurate. 

One method is to SSH into the BBB using your PC, 
navigate to the following folder and delete the 
specified file. Another is to connect a USB Mouse to 
navigate around using the 4DCAPE-70T, and delete 
the file that way. 

/etc/pointercal.xinput

One this file has been deleted, the calibration utility 
can be run again. 

 Android Information 

The 4DCAPE-70T is compatible with Android 4.2.2 
and has been tested with an image from TI (see 
section 3.2). 
It has been noticed however that the EEPROM 
Jumper may need to be set to something other than 
both disconnected (0x57) else the CAPE may not be 
detected by the Android OS. 

 Secondary Headers 

The 4DCAPE-70T features secondary headers (P2_A 
and P2_B) for another cape to be attached. Please 
refer to the schematic at the end of this datasheet 
in Section 7 to see which pins/IO from the BBB 
feature on the secondary headers.  

It is up to the user to determine which capes are 
compatible based on which I/O is available.  

4. EEPROM Details

On the 4D 7.0” LCD CAPE there is an EEPROM which 
is used to configure the Beagle Bone Black with the 
appropriate configuration in order to use the Cape. 

Please note: some EEPROM content refers to the 
LCD7 00A3 which is made by CircuitCo. This is the 
case due to how the BBB identifies the CAPE and 
what drivers to apply to it. Since the 4DCAPE-70T 
utilises the LCD7 drivers, this must be the case. 

 4DCAPE-70T EEPROM 

EEPROM Support: YES 
Board Name: 4D 7.0 LCD CAPE - 4DCAPE-70T 
Manufacturer: 4D Systems 

Note (*): The Beaglebone, Beaglebone Black and 
Beagleboard remains the property of 
beaglebone.org. All references to the words 
Beaglebone, Beaglebone Black, Beagleboard are 
licensed under a Creative Commons Attribution-
Share Alike 3.0 license. 

All references to CircuitCo and LCD7 remain the 
property of CircuitCo and beagleboardtoys.org and 
are not affiliated to 4D Systems in any way. 
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5. Display Precautions

• Avoid having to display the same image/object on
the screen for lengthy periods of time. This will
cause a burn-in which is a common problem with all
types of display technologies. Blank the screen after
a while or dim it very low by adjusting the contrast.
Better still; implement a screen saver feature.

• Moisture and water can damage the display.
Moisture on the surface of a powered display will
cause the electrodes to corrode. Wipe off any
moisture gently or let the display dry before usage.

• Dirt from fingerprint oil and fat can easily stain the
surface of the display. Gently wipe off any stains
with a soft lint-free cloth.

• The performance of the display will degrade
under high temperature and humidity. Avoid such
conditions when storing.

• Do not tamper with the display flex cable that is
connected to the control board. This may affect the
connection between the display and the driving
circuitry and cause failure. Under no circumstances
should the display flex be disconnected from the
PCB and power applied to the PCB, as this could
result in instant failure of the CAPE.

• Displays are susceptible to mechanical shock and
any force exerted on the module may result in
deformed zebra stripes, a cracked display cell and
broken backlight

• Always use the mounting holes on the module to
mount the display.
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6. Software / Driver Disclaimer

4D Systems has developed this 4DCAPE-70T CAPE for the Beaglebone Black, and is based on hardware already 
present in the market. 4D Systems does NOT support any software associated with the BBB nor software and 
drivers associated with this CAPE. It is up to the user to determine which software is used on the BBB and which 
distributions are used on the BBB, and therefore which are compatible with this CAPE. 

4D Systems has been made aware that there may be touch related issues with the Angstrom Distribution 
(Possibly others if based on the same issue source) of Linux, and the mouse may appear to ‘self touch’ or jump 
around the screen on touch, or generally behave erratically. Since 4D Systems has not developed nor supports 
anything to do with the software associated with this hardware, 4D Systems is unable to assist or offer support 
regarding this matter. 

The Android distribution listed in this document does not feature this erratic touch behaviour and effectively 
illustrates the issues are software or driver related, and not hardware.  

If these issues are encountered, it is encouraged to try the Android distribution to verify it is not a hardware 
issue. If the issue remains, please contact the 4D Systems Technical Support. If the issue is no longer present and 
touch works correctly on Android, then please contact the beaglebone.org community. 

The 4DCAPE-70T utilises drivers which have been written for other devices on the market and the hardware is 
set up in a similar fashion. Drivers for the Circuitco LCD7 are utilised for this CAPE and therefore if fixes are made 
to improve compatibility with the LCD4, they should also function correctly for the 4DCAPE-70T. 

4D Systems is not responsible for issues regarding software or drivers associated with the BBB and the 
compatibility with this product. Only Community software support is allowed via resources at 
www.beaglebone.org/discuss   

7. Notes

__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________ 
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________ 
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________ 
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________ 
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________ 
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________ 

http://www.beaglebone.org/discuss
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8. Schematic Diagram 
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9. Mechanical Details
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10. Ordering Information

ORDERING INFORMATION 

Order Code: 

4DCAPE-70T 

Packaging: Module sealed in antistatic foam padded 4D Systems Box 
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11. Legal Notice

Proprietary Information 
The information contained in this document is the property of 4D Systems Pty. Ltd. and may be the subject of 
patents pending or granted, and must not be copied or disclosed without prior written permission.  
4D Systems endeavours to ensure that the information in this document is correct and fairly stated but does not 
accept liability for any error or omission. The development of 4D Systems products and services is continuous 
and published information may not be up to date. It is important to check the current position with 4D Systems. 
4D Systems reserves the right to modify, update or makes changes to Specifications or written material without 
prior notice at any time. 
All trademarks belong to their respective owners and are recognised and acknowledged. 

Disclaimer of Warranties & Limitation of Liability 
4D Systems makes no warranty, either expressed or implied with respect to any product, and specifically 
disclaims all other warranties, including, without limitation, warranties for merchantability, non-infringement 
and fitness for any particular purpose. 
Information contained in this publication regarding device applications and the like is provided only for your 
convenience and may be superseded by updates. It is your responsibility to ensure that your application meets 
with your specifications. 
Images and graphics used throughout this document are for illustrative purposes only. All images and graphics 
used are possible to be displayed on the 4D Systems range of products, however the quality may vary. 
In no event shall 4D Systems be liable to the buyer or to any third party for any indirect, incidental, special, 
consequential, punitive or exemplary damages (including without limitation lost profits, lost savings, or loss of 
business opportunity) arising out of or relating to any product or service provided or to be provided by 4D 
Systems, or the use or inability to use the same, even if 4D Systems has been advised of the possibility of such 
damages. 
4D Systems products are not fault tolerant nor designed, manufactured or intended for use or resale as on line 
control equipment in hazardous environments requiring fail – safe performance, such as in the operation of 
nuclear facilities, aircraft navigation or communication systems, air traffic control, direct life support machines 
or weapons systems in which the failure of the product could lead directly to death, personal injury or severe 
physical or environmental damage (‘High Risk Activities’).     4D Systems and its suppliers specifically disclaim 
any expressed or implied warranty of fitness for High Risk Activities. 
Use of 4D Systems’ products and devices in 'High Risk Activities' and in any other application is entirely at the 
buyer’s risk, and the buyer agrees to defend, indemnify and hold harmless 4D Systems from any and all damages, 
claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or otherwise, under any 
4D Systems intellectual property rights. 

12. Contact Information

For Technical Support: support@4dsystems.com.au 

For Sales Support: sales@4dsystems.com.au 

Website: www.4dsystems.com.au 

Copyright 4D Systems Pty. Ltd. 2000-2014. 

mailto:Support@4dsystems.com.au
mailto:Sales@4dsystems.com.au
http://www.4dsystems.com.au/
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Anexo 1.3.3:  

Actuador Lineal



Firgelli Technologies’ unique line of Miniature Linear Actuators enables a new 

generation of motion-enabled product designs, with capabilities that have 

never before been combined in a device of this size. These small linear ac-

tuators are a superior alternative to designing with awkward gears, motors, 

servos and linkages.

Firgelli’s L series of micro linear actuators combine the best features of our 

existing micro actuator families into a highly flexible, configurable and 

compact platform with an optional sophisticated on-board microcontroller. 

The first member of the L series, the L12, is an axial design with a powerful 

drivetrain and a rectangular cross section for increased rigidity. But by far 

the most attractive feature of this actuator is the broad spectrum of available 

configurations.

Benefits
→ Compact miniature size

→ Simple control using industry

standard interfaces

→ Low voltage

→ Equal push / pull force

→ Easy mounting

Applications
→ Robotics

→ Consumer appliances

→ Toys

→ Automotive

→ Industrial automation

L12 Specifications

Gearing Option 50 100 210

Peak Power Point 1 12 N @ 11 mm/s 23 N @ 6 mm/s 45 N @ 2.5 mm/s

Peak Efficiency Point 6 N @ 16 mm/s 12 N @ 8 mm/s 18 N @ 4 mm/s

Max Speed (no load) 23 mm/s 12 mm/s 5 mm/s

Backdrive Force 2 43 N 80 N 150 N

Stroke Option 10 mm 30 mm 50 mm 100 mm

Weight  28 g 34 g 40 g 56 g

Positional Accuracy 0.1 mm 0.2 mm 0.2 mm 0.3 mm

Max Side Force (fully extended) 50 N 40 N 30 N 15 N

Mechanical Backlash 0.1 mm

Feedback Potentiometer 2.75 kΩ/mm ± 30%, 1% linearity

Duty Cycle 20 %

Lifetime 1000 hours at rated duty cycle

Operating Temperature –10°C to +50°C

Storage Temperature –30°C to +70°C

Ingress Protection Rating IP–54

Audible Noise 55 dB at 45 cm

Stall Current 450 mA at 5 V & 6 V, 200 mA at 12 V

Miniature Linear Motion Series • L12

�� cm AWG leadwires with �.�� mm 
pitch female header connector 

Dimensions (mm) 

1 1 N (Newton) = 0.225 lb
f
 (pound-force) 

2 a powered-off actuator will statically hold a force up to the Backdrive Force
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Model Selection
The L12 has five configurable features. L12 configurations are identified 
according to the following scheme:

L12-SS-GG-VV-C-L

feature options

SS: Stroke Length (in mm) 10, 30, 50, 100

Any stroke length between 10 and 
100 mm is available on custom orders, 
in 2 mm increments.

GG: Gear reduction ratio 

(refer to force/speed plots)

50, 100, 210

Other gearing options may be possible on 
custom orders.

VV: Voltage 06	 6 V (5 V power for Controller 
options B and P)

12	 12 V

C: Controller B	 Basic 2-wire open-loop interface, 
no position feedback, control, or limit 
switching. Positive voltage extends, 
negative retracts.

S	 2-wire open-loop interface (like B option) 
with limit switching at stroke endpoints.

P	 Simple analog position feedback 
signal, no on-board controller.

I	 Integrated controller with Industrial and 
RC servo interfaces (see L12 Controller 
Options section). Not available with 
10mm stroke length configurations.

R	 RC Linear Servo. Not available with 
10mm stroke or 12 volts.

L: Mechanical or electrical 

interface customizations

Custom option codes will be issued by 
Firgelli for custom builds when applicable.

Gearing Option
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���
���

Force (N) Force (N)

Sp
ee

d
 (m

m
/s

)

C
u
rr
en

t 
(m

A
)

�� V Models
Gearing Option
�� 
��� 
���

6 V Models
Gearing Option
�� 
��� 
��� 

�

��

��

��

��

��

��

��

���

���

���

���

���

� �� �� �� ��� �� �� �� ��

L12 Specifications
Load Curves	 Current Curves

Basis of Operation
The L12 actuator is designed to move push or pull 
loads along its full stroke length. The speed of 
travel is determined by the gearing of the actua-
tor and the load or force the actuator is working 
against at a given point in time (see Load Curves 
chart on this datasheet). When power is removed, 
the actuator stops moving and holds its position, 
unless the applied load exceeds the backdrive 
force, in which case the actuator will backdrive. 
Stalling the actuator under power for short peri-
ods of time (several seconds) will not damage the 
actuator. Do not reverse the supply voltage polar-
ity to actuators containing an integrated control-
ler (I controller option).

Each L12 actuator ships with two mounting 
clamps, two mounting brackets and two rod end 
options: a clevis end and a threaded end with 
nut (see drawing on page 4). When changing rod 
ends, extend the actuator completely and hold 
the round shaft while unscrewing the rod end. 
Standard lead wires are 28 AWG, 30 cm long with 
2.56 mm (0.1") pitch female header connector (Hi-
Tec™ and Futaba™ compatible). Actuators are a 
sealed unit (IP–54 rating, resistant to dust and 
water ingress but not fully waterproof).

Ordering information
Sample quantities may be ordered with a credit 
card directly from www.firgelli.com. 

Please contact Firgelli at sales@firgelli.com for 
volume pricing or custom configurations.

Note that not all configuration combinations 
are stocked as standard products. Please refer 
to www.firgelli.com/orders for current inventory.

Miniature Linear Motion Series • L12  Firgelli Technologies Inc.  for more info call 1 (888) 225-9198 or visit www.firgelli.com



L12 Controller options

Option B—Basic 2-wire interface

Wiring:

1  (red)	 Motor V+ (5 V or 12 V)

2  (black)	 Motor ground

The –B actuators offer no control or feed-
back mechanisms. While voltage is applied 
to the motor V+ and ground leads, the ac-
tuator extends. If the polarity of this volt-
age is reversed, the actuator retracts. The 
5 V actuator is rated for 5 V but can oper-
ate at 6 V. 

Option S—Basic 2-wire interface

Wiring:

1  (red)	 Motor V+ (5 V or 12 V)

2  (black)	 Motor ground

When the actuator moves to a position 
within 0.5mm of its fully-retracted or ful-
ly-extended stroke endpoint, a limit switch 
will stop power to the motor. When this 
occurs, the actuator can only be reversed 
away from the stroke endpoint. Once the 
actuator is positioned away from it’s stroke 
endpoint, normal operation resumes. For 
custom orders, limit switch trigger posi-
tions can be modified at the time of man-
ufacture, in 0.5mm increments. 

Option P—Position feedback signal

Wiring:

1 (orange)	 Feedback potentiometer 
negative reference rail 

2 (purple)	 Feedback potentiometer 
wiper (position signal)

3 (red)	 Motor V+ (5 V or 12 V)

4 (black)	 Motor ground

5 (yellow)	 Feedback potentiometer 
positive reference rail

The –P actuators offer no built-in control-
ler, but do provide an analog position feed-
back signal that can be input to an exter-
nal controller. While voltage is applied to 
the motor V+ and ground leads, the actua-
tor extends. If the polarity of this voltage 
is reversed, the actuator retracts. Actuator 
stroke position may be monitored by pro-
viding any stable low and high reference 
voltages on leads 1 and 5, and then read-
ing the position signal on lead 2. The volt-
age on lead 2 will vary linearly between 
the two reference voltages in proportion 
to the position of the actuator stroke.

Option I—Integrated controller with 

industrial and RC servo interfaces

Wiring:

1  (green)	 Current input signal (used for 
4–20 mA interface mode)

2  (blue)	 Voltage input signal (used for 
the 0–5V interface mode and 
PWM interface modes)

3  (purple)	 Position Feedback signal 
(0–3.3 V, linearly proportional 
to actuator position)

4  (white)	 RC input signal (used for RC-
servo compatible interface mode)

5  (red)	 Motor V+ (+6 Vdc for 6 V models, 
+12 Vdc for 12 V models)

6  (black)	G round

The –I actuator models feature an on-
board software-based digital microcon-
troller. The microcontroller is not user-
programmable

The six lead wires are split into two con-
nectors. Leads 4, 5 and 6 terminate at a 
universal RC servo three-pin connector 
(Hi-Tec™ and Futaba™ compatible). Leads 
1, 2 and 3 terminate at a separate, similarly 
sized connector. 

When the actuator is powered up, it will 
repeatedly scan leads 1, 2, 4 for an input 
signal that is valid under any of the four 
supported interface modes. When a valid 
signal is detected, the actuator will self-
configure to the corresponding interface 
mode, and all other interface modes and 
input leads are disabled until the actuator 
is next powered on. 

0–5 V Interface Mode: This mode allows 
the actuator to be controlled with just a 
battery, and a potentiometer to signal the 
desired position to the actuator – a simple 
interface for prototypes or home automa-
tion projects. The desired actuator posi-
tion (setpoint) is input to the actuator on 
lead 2 as a voltage between ground and 
5 V. The setpoint voltage must be held on 
lead 2 until the desired actuator stroke po-
sition is reached. Lead 2 is a high imped-
ance input. 

4–20 mA Interface Mode: This mode is 
compatible with PLC devices typically 
used in industrial control applications. 
The desired actuator position (setpoint) is 
input to the actuator on lead 1 as a current 
between 4 mA and 20 mA. The setpoint cur-
rent must be held on lead 1 until the de-
sired actuator stroke position is reached.

RC Servo Interface Mode: This is a stan-
dard hobby-type remote-control digital ser-
vo interface (CMOS logic), compatible with 
servos and receivers from manufacturers 
like Futaba™ and Hi-Tec™. The desired ac-
tuator position is input to the actuator on 
lead 4 as a positive 5 Volt pulse width signal. 
A 1.0 ms pulse commands the controller to 
fully retract the actuator, and a 2.0 ms pulse 
signals full extension. If the motion of the 
actuator, or of other servos in your system, 
seems erratic, place a 1–4Ω resistor in series 
with the actuator’s red V+ leadwire.

PWM Mode: This mode allows control of 
the actuator using a single digital output 
pin from an external microcontroller. The 
desired actuator position is encoded as 
the duty cycle of a 5 Volt 1 kHz square wave 
on actuator lead 2, where the % duty cycle 
sets the actuator position to the same % 
of full stroke extension. The waveform 
must be 0V to +5V in order to access the 
full stroke range of the actuator.

Option R—RC Linear Servo

Wiring:

1 (white)	 RC input signal 

2 (red)	 Motor V+ (6 VOC)

3 (black)	G round

The –R actuators or ‘linear servos’ are 
a direct replacement for regular radio 
controlled hobby servos. Operation is as 
above in RC servo interface mode (option 
I). The –R actuators are available in 6 volt 
and 30, 50 and 100 mm strokes only.

Miniature Linear Motion Series • L12  Firgelli Technologies Inc.  for more info call 1 (888) 225-9198 or visit www.firgelli.com
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Anexo 1.3.5:  

Bomba de Vacío 





Anexo 1.3.6: 

Piezo Buzzer (Zumbador) 



Part No:  CEM-1203(42)

Description:  magnetic buzzer

Phone:  800.275.4899        Fax:  503.612.2381        www.cui.com        20050 SW 112th Ave.        Tualatin, OR 97062

Date:  8/11/2006
Unit:  mm
Page No:  1 of 5

Specifications
Rated voltage 3.5 Vo-p

Operating voltage 3.0 - 5.0 Vo-p
Mean current 35 mA max. Applying rated voltage, 2048 Hz 

square wave, ½ duty
Coil resistance 42 ±6.3 Ω
Sound output Min. 85 (Typical 95) dBA Distance at 10cm (A-weight free air).  

Applying rated voltage of 2048 Hz, square 
wave, 1/2 duty.

Rated frequency 2,048 Hz
Operating temperature -20 ~ +60° C
Storage temperature -30 ~ +70° C
Dimensions ø12.0 x H8.5 mm See attached drawing
Weight 1.4 g
Material PPO (Black)
Terminal Pin type (AU Plating) See attached drawing
RoHS yes

Frequency Response Curve



Part No:  CEM-1203(42)

Description:  magnetic buzzer
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Date:  8/11/2006
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Page No:  2 of 5

Appearance Drawing

Measurement Method

Tolerance: ±0.5
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Description:  magnetic buzzer
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Mechanical Characteristics
noitidnoC tseTmetI

 5 rof nisor ni desremmi era slanimret daeLytilibaredloS
seconds and then immersed in solder bath
of 270 ±5°C for 3 ±1 seconds.

Soldering Heat Resistance Lead terminals are immersed up to 1.5mm from
the buzzer’s body  in solder bath of 260 ±5°C 
for 3 ±1 seconds.

Terminal Mechanical Strength Apply force of 9.8 N (1.0 kg) to each terminal in 
each axial direction for 10 seconds.

 gniylppa retfa derusaem eb lliw rezzub ehTnoitarbiV
a vibration amplitude of 1.5 mm with 10 to 55 
Hz band of vibration frequency to each of the 3 
perpendicular directions for 2 hours.

 fo thgieh a morf deppord eb ot si trap ehTtseT porD
75 cm onto a 40 mm thick wooden board 3 
times in 3 axis (X, Y, Z) for a total of 9 drops.

Evaluation Standard
90% min. of lead terminals
should be wet with solder. 
(Except the edge of the terminal)

No in interference in operation.

No damage or cutting off.

After the test, the part shall meet 
specifications without any 
damage to the appearance.  After
4 hours at +25°C,  the SPL
should be within ±10 dBA of the 
initial SPL.

Environment Test
noitidnoC tseTmetI

 rof C°07+ ot detcejbus eb lliw trap ehTtset .pmet hgiH
96 hours.

 rof C°03- ot detcejbus eb lliw trap ehTtset .pmet woL
96 hours

 enO  .selcyc 01 ot detcejbus eb lliw trap ehTkcohs lamrehT
cycle will consist of:

Temp./Humidity cycle The part shall be subjected to 10 cycles.  One 
cycle will consist of:

Evaluation Standard

After the test, the part shall meet 
specifications without any 
damage to the appearance.  After
4 hours at +25°C,  the SPL
should be within ±10 dBA of the 
initial SPL.

1

Notes:     1. Not recommended for wave soldering



Part No:  CEM-1203(42)

Description:  magnetic buzzer
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Date:  8/11/2006
Unit:  mm
Page No:  4 of 5

Reliability Tests
Item Test Condition
Operating (Life Test) 1. Continous life test:

The part will be subjected to 72 hours at 45°C
with 3.5 V, 2048 Hz applied.

2. Intermittent life test:
A duty cycle of 1 minute on, 1 mintue off, a
minimum of 10,000 times at room temp.
(25±10°C) with 3.5 V, 2048 Hz applied.

Evaluation Standard

After the test, the part shall meet 
specifications without any 
damage to the appearance.  After
4 hours at +25°C,  the SPL
should be within ±10 dBA of the 
initial SPL.

Test Conditions
Standard Test Condition a) Tempurature: +5 ~ +35°C b) Humidity: 45 - 85% c) Pressure: 860 - 1060 mbar
Judgement Test Condition a) Tempurature: +25±2°C b) Humidity: 60 - 70% c) Pressure: 860 - 1060 mbar



Part No:  CEM-1203(42)

Description:  magnetic buzzer

Phone:  800.275.4899        Fax:  503.612.2381        www.cui.com        20050 SW 112th Ave.        Tualatin, OR 97062

Date:  8/11/2006
Unit:  mm
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Packaging



Anexo 1.4: Sensores 



Anexo 1.4.1: Emisor IR 
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Foward Current (mA)

FIG.5  RELATIVE RADIANT INTENSITY
VS. FORWARD CURRENT

FIG.6  RADIATION DIAGRAM

Forward Voltage (V)

FIG.3  FORWARD CURRENT VS.
FORWARD VOLTAGE

FIG.4  RELATIVE RADIANT INTENSITY
VS. AMBIENT TEMPERATURE

Wavelength (nm)

FIG.1  SPECTRAL DISTRIBUTION

F
o

rw
a

rd
 C

u
rr

en
t 

(m
A

)
O

u
tp

ut
 P

ow
e

r 
R

el
at

iv
e

 T
o

V
al

ue
 a

t 
IF

=
20

m
A

R
el

a
tiv

e
 R

ad
ia

n
t 

In
te

n
si

ty

0 1.2 1.6 2.0 2.4 2.8

50

40

30

20

10

0

0 20 40 60 80 100

5.0

4.0

3.0

2.0

1.0

0
0.5 0.3 0.1 0.2 0.4 0.6

0.7

0.8

0.9
1.0

0

0.5

1.0

1040940840

10

20

30

40

50

60

R
el

a
tiv

e
 R

ad
ia

n
t 

In
te

n
si

ty
V

al
ue

 a
t 

IF
=

20
m

A
O

u
tp

ut
 P

ow
e

r 
R

el
at

iv
e

 T
o

0 2010
oo o

80
o

90
o

70

60
o

o

50

40

o

o

30
o

0-20

0.6

0.2

0.4

0

0.8

1.0

1.2

80604020

0

F
o

rw
a

rd
 C

u
rr

e
nt

 I
F

 (
m

A
)

AMBIENT TEMPERATURE
FIG.2  FORWARD CURRENT VS.

Ambient Temperature Ta (  C)o

100-40 0-20 20 6040 80

Ambient Temperature Ta (  C)o

�*�����&�%�
���"#/�������!��� �*4��%� � � � "� � � �	� � � "

9���
���$"$:�6



Anexo 1.4.2: Detector IR 
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Anexo 1.4.3:  

Sensor de Proximidad 



GP2Y0D805Z0F
GP2Y0D805Z0F

Distance Measuring Sensor Unit
Digital output (50 mm) type

■Applications
1. Touch-less switch

(Sanitary equipment, Control of illumination, etc.)
2. Robot cleaner

■Features
1. Digital output type
2. Short distance type

Detecting distance : Typ. 50 mm
3. Low profile

Package size : 13.6×7×7.95 mm
4. Consumption current : Typ. 5 mA
5. Battery drive possible

Supply voltage : 2.7 to 6.2 V
6. Sunlight tolerance
7. Add Vin terminal, and an external transistor of Vcc

line is unnecessary at intermittent operating.

■Agency approvals/Compliance
1. Compliant with RoHS directive (2002/95/EC)

Notice   The content of data sheet is subject to change without prior notice.
              In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in equipment using any SHARP
              devices shown in catalogs, data books, etc.  Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device.

Sheet No.: E4-A01001EN
Date Dec.01.2006

©SHARP Corporation

■Description
GP2Y0D805Z0F is a distance measuring sensor unit,
composed of an integrated combination of PD
(photo diode) , IRED (infrared emitting diode) and
signal processing circuit.
The variety of the reflectivity of the object, the
environmental temperature and the operating duration
are not influenced easily to the distance detection
because of adopting the triangulation method.
The output voltage of this sensor stays high in case
an object exists in the specified distance range. So
this sensor can also be used as proximity sensor.
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GP2Y0D805Z0F

■Block diagram

■Outline Dimensions (Unit : mm)

Product mass : approx. 0.7g

Signal
processing circuit 

Distance measuring IC

Ｖ

ＰＤ

ＬＥＤ

LED drive circuit Output circuit 

Oscillation circuit 

Voltage regulator 

①Cathode
LED_FB②

LED③

GND④

REG⑦
VCC

VCC⑪

⑬VO

⑭Anode

C1

C2

R1

⑫Vin

R1 (LED current adjustment resistance = 4.3 Ω) (LED Pulse current Typ. 70 mA)
C1·C2 = 0.1 μF

Stamp (Example)

14

(te
rm

in
al

 ro
ot

)

(terminal root)

Light emitter Light detector

S   8 0 5
U 4 0 0 1

A B

C

13
12

11
10

9
8

7
6

5
4

3
21

6.
5

7.95

4.7

3 P1.5-5

0.
2

0.40

2.5

13.6

76.
2

(3
°)

(3°)

year
2006 U

Mark

2007 V
2008 W
2009 X

2025 T
2026 U

...
.

...
.

DIN Standard year production
(Remove G, I, O, Q, Y, Z)
(It repeats itself by a period for 20 years)D

S

U     4      0  0  1

8 0 5
SHARP｢S｣

GP2Y0D805Z0F 

Month(1 to 9‚ O, N, D)
(DIN Standard symbol)
Year(DIN Standard symbol)

LOT No.

Material

Case
Lens

Device coating

Lead pin

PC (Color:Black)

PC(Visible light cut type)

PPS(Color:Black)

42ALLOY(Pd-Au plating)

A
B
C

D

Symbol
① Cathode
② LED_FB
③ LED
④ GND
⑤ ―

⑥ ―

⑦ REG

⑧ ―

⑨ ―

⑩ ―

⑪ VCC

⑫ Vin

⑬ VO

⑭ Anode

(Note1) Unspecified tolerances shall be ± 0.3 mm.
(Note2) (  ) : Reference value

ー : No contact

Sheet No.: E4-A01001EN
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GP2Y0D805Z0F

(Ta=25℃,VCC=5V)

■Absolute Maximum Ratings

■Electro-optical Characteristics

Symbol Rating Unit
Supply voltage VCC -0.3 to +7 V
Output terminal voltage VO -0.3 to VCC+0.3 V
Input terminal voltage Vin -0.3 to VCC+0.3 V
Operating temperature Topr -10 to  +60 ℃

Storage temperature Tstg -20 to  +70 ℃

* Soldering temperature Tsol 260 ℃

Parameter

(*1) ICC1 : (LED Emitting time : Typ. 20 μs × 8 times), ICC2 : (Emitting time : Typ. 20 μs × 15 times), 
        LED Pulse Current : Typ. 70 mA
(*2) Using reflective object : White paper (Made by Kodak Co., Ltd. gray cards R-27·white face, reflectance ; 90%)
(*3) Output voltage switch has a hysteresis width. The distance specified by L should be
        the distance which the output turns from L to H in case an object moves to the sensor. 

Parameter Symbol Conditions Rating Unit
Supply voltage VCC 2.7 to 6.2 V
High level input voltage VinH CMOS level signal. Operating MIN VCC-0.2 V
Low level input voltage VinL CMOS level signal. Standby state MAX 0.2 V

Sheet No.: E4-A01001EN

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Average supply current ICC1 VCC=5V, Vin=5V, R1=4.3Ω (*1) ― 5 6.5 mA
Average supply current ICC2 VCC=5V, Vin=5V, R1=4.3Ω (*1) ― 9 10.5 mA
Stand-by supply current ICC3 VCC=5V, Vin=0V ― 5 8 μA

VOH Output voltage at high level VCC-0.6 ― ― V
VOL Output voltage at low level ― ― 0.6 V

Detecting distance L (*2)(*3) 40 50 60 mm

Output voltage

■Recommended operating conditions

* 5s or less/time up 2times
t = 1.0 mm One side board mounting

3



Fig. 1 Timing chart 

GP2Y0D805Z0F

MAX 1.88 ms 
(TYP 1.28 ms)

Vin (Input)

MAX 5.65 ms 
(TYP 3.84 ms)

(MAX 3.77 ms) 
(TYP 2.56 ms) 

nth 
output

Second
output

First 
output Unstable output

nth
measurement

Second
measurement

First
measurement

Vo (Output)

Stand-by 

Stand-by

Distance measuring operating 

Vcc (Power supply)

Sheet No.: E4-A01001EN
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GP2Y0D805Z0F

Fig. 2 Example of distance measuring characteristics (output) 

0 10 20 30 40 50 60 70 80 90 100
Distance to reflective object  L [mm]

O
ut

pu
t  

[V
]

H→L

Hysteresis width 

Set-up detection distance 
L = 50 mm (TYP) 

L→HL 

H 

Sheet No.: E4-A01001EN
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GP2Y0D805Z0F

Sheet No.: E4-A01001EN

■Notes

(Incorrect) (Correct)

(Incorrect) (Correct)

(Moving direction) (Moving direction) 

●Advice for the optics
• The lens of this device needs to be kept clean.  There are cases that dust, water or oil and so on deteriorate

the characteristics of this device.  Please consider in actual application.
• Please don’t do washing. Washing may deteriorate the characteristics of optical system and so on.

Please confirm resistance to chemicals under the actual usage since this product has not been designed against washing.

●Advice for the characteristics
• In case that an optical filter is set in front of the emitter and detector portion, the optical filter which has the most
efficient transmittance at the emitting wavelength range of LED for this product (λ = 870 ± 70nm), shall be
recommended to use. Both faces of the filter should be mirror polishing. Also, as there are cases that the characteristics
may not be satisfied according to the distance between the protection cover and this product or the thickness of the
protection cover, please use this product after confirming the operation sufficiently in actual application.

• In case that there is an object near to emitter side of the sensor between sensor and a detecting object, please use this
device after confirming sufficiently that the characteristics of this sensor do not change by the object.

• When the detector is exposed to the direct light from the sun, tungsten lamp and so on, there are cases that it can not
measure the distance exactly.  Please consider the design that the detector is not exposed to the direct light from such
light source.

• Distance to a mirror reflector can not be sometimes measured exactly.
In case of changing the mounting angle of  this product, it may measure the distance exactly.

• In case that reflective object has boundary line which material or color etc. are excessively different, in order to
decrease deviation of measuring distance, it shall be recommended to set the sensor that the direction of boundary line
and the line between emitter center and detector center are in parallel.

• In order to decrease deviation of measuring distance by moving direction of the reflective object, it shall be
recommended to set the sensor that the moving direction of the object and the line between emitter center and
detector center are vertical.

●Notes on handling
• There are some possibilities that the internal components in the sensor may be exposed to the excessive mechanical
stress. Please be careful not to cause any excessive pressure on the sensor package  and also on the PCB while
assembling this product.

• Soldering shall be done with a soldering iron and below 260℃, less than 5s and maximum 2 times.
Also, please pay attention not to put outer force on lead terminals while soldering.
Please do not apply flow soldering because it may damage optical lens of the device.

6



GP2Y0D805Z0F

Sheet No.: E4-A01001EN

●Presence of ODC etc.
This product shall not contain the following materials.
And they are not used in the production process for this product.
Regulation substances : CFCs, Halon, Carbon tetrachloride, 1.1.1-Trichloroethane (Methylchloroform)

Specific brominated flame retardants such as the PBB and PBDE are not used in this product at all.

This product shall not contain the following materials banned in the RoHS Directive (2002/95/EC).
• Lead, Mercury, Cadmium, Hexavalent chromium, Polybrominated biphenyls (PBB),
Polybrominated diphenyl ethers (PBDE).
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GP2Y0D805Z0F

■Package specification

Sheet No.: E4-A01001EN

Product

Sleeve

Put products of 40 pieces in sleeve.
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GP2Y0D805Z0F

■Important Notices

· The circuit application examples in this publication are
provided to explain representative applications of
SHARP devices and are not intended to guarantee any circuit
design or license any intellectual property rights. SHARP
takes no responsibility for any problems related to any
intellectual property right of a third party resulting from the use
of SHARP's devices.

· Contact SHARP in order to obtain the latest device specifi-
cation sheets before using any SHARP device. SHARP
reserves the right to make changes in the specif icat ions,
characterist ics,  data,  materials ,  structure, and other
contents described herein at any time without notice in
order to improve design or reliability. Manufacturing
locations are also subject to change without notice.

· Observe the following points when using any devices in this
publication. SHARP takes no responsibility for damage
caused by improper use of the devices which does not meet the
conditions and absolute maximum ratings to be used specified
in the relevant specification sheet nor meet the following condi-
tions:
(i) The devices in this publication are designed for use in
general electronic equipment designs such as:
   --- Personal computers
   --- Office automation equipment
   --- Telecommunication equipment [terminal]
   --- Test and measurement equipment
   --- Industrial control
   --- Audio visual equipment
   --- Consumer electronics
(ii) Measures such as fail-safe function and redundant design
should be taken to ensure reliability and safety when SHARP
devices are used for or in connection

with equipment that requires higher reliability such as:
   --- Transportation control and safety equipment (i.e.,
         aircraft, trains, automobiles, etc.)
   --- Traffic signals
   --- Gas leakage sensor breakers
   --- Alarm equipment
   --- Various safety devices, etc.
( i i i ) SHARP dev ices  sha l l  no t  be  used  fo r  o r  in
connection with equipment that requires an extremely high
level of reliability and safety such as:
   --- Space applications
   --- Telecommunication equipment [trunk lines]
   --- Nuclear power control equipment
   --- Medical and other life support equipment (e.g.,
         scuba).

· If the SHARP devices listed in this publication fall
within the scope of strategic products described in the
Foreign Exchange and Foreign Trade Law of Japan, it is
necessary to obtain approval to export such SHARP devices.

· This publication is the proprietary product of SHARP and
is copyrighted, with all rights reserved. Under the copy-
right laws, no part of this publication may be repro-
duced or transmitted in any form or by any means,
electronic or mechanical, for any purpose, in whole or in
part, without the express written permission of SHARP.
Express written permission is also required before any use
of this publication may be made by a third party.

· Contact and consult with a SHARP representative if there
are any questions about the contents of this publication.

Sheet No.: E4-A01001EN
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Anexo 2: Planos 



 

 

 

 

 

Anexo 3: Cálculos 

 

 

 

 

 
 



Anexo 3.1: Selección de Motor a Pasos 

 

 Se estableció como velocidad deseada para los contenedores el de 1 vuelta cada 
2 segundos, esto implica que de acuerdo a la relación de transmisión el motor a 
pasos debe dar 15.5 vueltas en esos dos segundos, también se sabe de acuerdo a 
las características del motor, que cada una de sus vueltas equivale a 200 pasos 
(1,8°), esto significa que para hacer que los contenedores den una vuelta completa 
y regresen a su posición inicial en el lapso de tiempo establecido, se deben enviar 
3100 pulsos al motor a pasos en 2 segundos. Esta velocidad está dentro de los 
límites del motor utilizado. 

 

 

 El motor a pasos posee un torque máximo de 2.3 kg.cm, pero reflejado en el 
torque suministrado a los contenedores se eleva a (2.3*15) kg.cm= 34.5 kg.cm. 
Por otra parte para el caso más desfavorable del torque requerido por la carga 
tenemos el que se muestra en la figura adjunta, de acuerdo a la capacidad de los 
contenedores, en promedio se pueden almacenar 40 pastillas, las cuales para 
esas dimensiones (promedio) poseen un máximo peso de 5 g, entonces de 
acuerdo a esto, tenemos que el peso total en cada uno de los 3 contenedores 
sería igual a 200 g. Con una distancia al centro aproximada de 9 cm se tiene que 

para las 3 cargas el torque resultante  máximo es igual a (√2 + 1) (9 cm) (0.2kg) = 
4.35 kg.cm, como se observa el torque máximo que puede producir el motor a 
pasos supera ampliamente al de la carga, principalmente debido a la relación de 
transmisión; sin embargo se debe tomar en cuenta y dar un factor de seguridad 
debido a las fuerzas de fricción y a las producidas en el mecanismo de 
transmisión. Aun así esta opción (el tipo de motor a pasos) porque dentro de los 
precios del mercado posee uno de los accesibles. 

 

 

 
 

 



Anexo 3.2: Selección de Bomba de Vacío 

 
 La bomba de vacío fue escogida básicamente porque es una de las pocas 

disponible en el mercado, que no están dirigidas a un uso industrial, ya que estas 
suelen poseer mayor tamaño y peso; sin embargo, obviamente es necesario 
comprobar que cumplan con los requerimientos necesarios, lo cual se mostrará a 
continuación. 
 
El diámetro interior de la ventosa es de 5 mm, esto significa que posee 78.54 mm2 
de área, la bomba; por otra parte, puede producir hasta 16”Hg de vacío lo cual es 
equivalente 54 182  Pa. Esto significa  que el sistema puede levantar un 
equivalente a (78.54 mm2 * 54 182 Pa) = 4.25 N, para una aceleración de la 
gravedad de 9.81 m/s2 esto se traduce en 434 g, lo cual está muy por encima del 
rango de valores del peso de un pastilla. Esto es algo positivo porque permite que 
no sea necesario que la pastilla esté completamente pegada al agujero interior de 
la ventosa, sino que exista un rango permisible de separación entre la pastilla y 
esta, aun cuando el agujero interior de la ventosa es bastante pequeño, 
principalmente debido a que es necesario que solo succione una pastilla y 5 mm 
de diámetro está al mismo nivel que las pastillas más pequeñas que se encuentran 
en el mercado. 

 

 
 



 

 

 

 

 

Anexo 4: 

 Cotizaciones 

 

 

 

 



 



 

 

 

 

 

 

 

 



 



 

 

 

 

 



 



 

 



 

 

 

 

 



 

 

 




