Dino (Arduino Compatible) Board
Manual
(Demo)

www.mlt-group.com www.mlt-group.com
Tel. 081-027-0918 Email: mlit@windowslive.com



Table of Contents

Chapterl. Overview and Board Description

1.1, Introduction...... ..o, 3
1.2. Board Feature. ... 4
1.3. Board Description..........coiiiiii e, 5
1.4. BOM and Schematic in a Free CD
Chapter2. Getting Started
2.1. Safety INStrucCtion............ooiiiii 7
2.2. Install the Arduino Software ..........cccooiiiiiiiiii e, 8
2.3. Starting Dino (Arduino Compatible) Board with Blink program... 9
Chapter3. Datasheet
3.1. P.C. Board Socket 1*8 pins Female...............ccooeeeiiiiiieienennnnnnn. 11
3.2. D-SUB Connector 9 pins Female..............ccoooeeeiiiiiiiiiiiieee, 13
3.3. DC Jack: 0.3A, 30VDC, ROHS, Wealth..........cc.ccoooveiniiiinennnnn. 15
3.4. 1C: Regulator +3.3V 0.1A, ST ..o, 17
3.5. Pin Header Connector 80 pins.........cooovviiiiiiiieiiiieceeeece e 37
3.6. DIP Switch 2 poSItioNS.......coovveiiiieeeeecee e 39
3.7. Tact Switch 50mMA 12VDC........o oo 41
3.8. X-TAL 16.00MHz........oorniiii e 43
3.9. LED DIA = 3mm. Red Transparent, LIGITEK........................... 46
3.10. LED DIA = 3mm. Green Transparent, LIGITEK...................... 47
3.11. Socket DIP Solder 16 piNs.........ccoeeiiiiieeiiieeeceeeee e 48
3.12. Socket DIP Solder 28 pins.........ccoeviiiiiiiiiiceieee e, 50
Chapter4. Index
4.1. Arduino software Versions..............ccoeeeiiiiiieiiiiice e, 52
4.2. REFEIENCES. ... .t 53
4.3. CoNtaCt US... oo 53
www.mlt-group.com www.mlt-group.com

Tel. 081-027-0918 Email: mit@windowslive.com



Arduino is an open-source based on a simple 1/0 board and a
development environment that implements the processing/wiring language.
Arduino can be used to develop stand-alone interactive objects or can be
connected to software on your computer.

Dino (Arduino Compatible) Board is a microcontroller board based on the
ATmega328 microcontroller with duemilanove bootloader, flash memory
32KB, EEPROM 1KB, SRAM 2KB, clock speed 16MHz. Supports Windows,
Mac OS X, Linux. Open source. It has 14 digital input/output pins (of which 6
can be used as PWM outputs), 6 analog inputs with the standard arduino pin
headers will be developed with other arduino boards and includes MAX232 to
drive the RS232 signal interface with your computer and includes the DIP
switch SPST to disable auto reset and green LED (D13) and includes IC
78L33 voltage regulator outputs a steady and stable 3.3VDC output for your
other developments and includes resistors have tolerance +1% and includes
capacitors 100nF are polyester type.

ATmega328 microcontroller is MCU AVR® Atmel 32K FLASH 28-PDIP,
Program memory size 32K x 8, RAM size 2K x 8, Number of I/O = 23, Speed
20MHz, Oscillator type = Internal, Program memory type = FLASH, EEPROM
size = 1K x 8, Core processor = AVR, Data converters = A/D 6x10b, Core size
8 bit, Operating temperature -40°C ~ 85°C, Connectivity = I°C, SP!I,
UART/USART, Peripherals = Brown-out Detect/Reset, POR, PWM, WDT,
Voltage Supply (Vce/Vdd) =1.8V ~55V

Application For Use With

1. ATSTK600-TQFP32-ND — STK600 SOCKET/ADAPTER32-TQFP.
2. ATSTK600-ND — DEV KIT FOR AVR/AVR32.

3. ATAVRDRAGON-ND - KIT DRAGON 32KB FLASH MEM AVR.
4. ATAVRISP2-ND —- PROGRAMMER AVR IN SYSTEM.
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1.2. Board Feature

Figurel.2.1

1.2.1. ATmega328 28pin DIP microcontroller with Duemilanove bootloader.
1.2.2. ATmega328 includes 32KB memory, 1KB EEPROM, 2KB SRAM.
1.2.3. Quartz crystal 16MHz.

1.2.4. Standard ICSP 6pins will be developed with AVR ISP.

1.2.5. Interface with computer and upload program via RS232 port.

1.2.6. The operating voltage of the ATmega328 microcontroller is 5V.

1.2.7. The operating voltage of the Dino (Arduino Compatible) Board is 7-12V.
1.2.8

1.2.9.

1.2.1

1.2.1

1.2.1

. Digital input / output are 14pins (PWM 6channels).
Analog input is 6pins.
0. DIP Switch SPST to disable auto reset and the green LED (D13).
1. MAX232 to drive the RS232 signal interface with computer.
2. Includes the Standard Arduino Pin Header - 8 pins & 6 pins
(Female) will be stacked with external devices or other arduino boards.
1.2.13. On-board includes IC 78L33 voltage regulator outputs a steady and
stable 3.3VDC output for your other developments.
1.2.14. Includes resistors have tolerance +1%.
1.2.15. Includes capacitors 100nF are Polyester type.
1.2.16. Board Dimension is 53.3mm(Width) * 68.6mm(Long) * 15.0mm(High).
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1.3. Board Description

Figurel.3.1

No.1l is ATmega328 microcontroller.

No.2 is DC Jack pole will be supplied power into the Dino (Arduino
Compatible) Board which operating voltage is 7-12VDC as figure 1.3.2
(Outer pole is negative pole and Inner pole is positive pole)

1
‘ PIN # Signal
Name
7-12Vdc
& 2 | GND
Figurel.3.2

No.3 is RS232 port will be connected with computer and upload program into
the Dino (Arduino Compatible) Board.

No.4 is Standard ICSP 6pins will be programmed bootloader with AVR ISP.

No.5 is Reset switch will be reset operation of microcontroller.
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No.6 is DIP switch SPST to disable auto reset (Position1: DTR) and green

LED (Position2: L).

a) Position1 (DTR) will be set “ON” to write program to develop
the Dino (Arduino Compatible) Board.

b) Position1 (DTR) will be set “OFF” to run program after completely
wrote program and to protect the Dino (Arduino Compatible) Board is
reset by itself while run program which may be cause come from
RS232 signal.

c) Position2 (L) will be set “ON” to enable green LED (D13).

d) Position2 (L) will be set “OFF” to disable green LED (D13).

No.7 is PWR-LED (Red LED) will be lighted when power is supplied into
the Dino (Arduino Compatible) Board.
No.8 is Green LED (D13) will be tested operation of the Dino (Arduino

Compatible) Board.

No0.9 is the Standard Arduino Pin Header - 8 pins & 6 pins (Female)
will be stacked with external devices or other arduino boards.
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Observe the following safety guideline when connection and using your
Dino (Arduino Compatible) Board as follow:

2.1.1. Place your Dino (Arduino Compatible) Board on an insulation surface
and treat it carefully. The Dino (Arduino Compatible) Board can be
damaged if dropped.

2.1.2. Put your Dino (Arduino Compatible) Board in a location with low
humidity and a minimum of dust.

2.1.3. Never use your Dino (Arduino Compatible) Board if the DC Jack cable
has been damaged. Do not allow anything to rest on the DC Jack cable,
and keep the cable away from where people could trip over it.

2.1.4.Never insert anything metallic into the Dino (Arduino Compatible) Board.
Doing so may create the danger of electric shock.

2.1.5. To avoid electric shock, never touch the inside of the Dino (Arduino
Compatible) Board.

2.1.6. Dino (Arduino Compatible) Board is provided for ventilation. To prevent
overheating, these openings should not be blocked or covered. Also,
avoid using the Dino (Arduino Compatible) Board on a bed, sofa, rug, or
other soft surface.

2.1.7. Do not expose the Dino (Arduino Compatible) Board to rain or use it
near water. If the Dino (Arduino Compatible) Board accidentally gets
wet, unplug (DC Jack cable, RS232 cable) it and you can clean the
exterior of the Dino (Arduino Compatible) Board with a dry cloth when
necessary, but be sure to unplug (DC Jack cable, RS232 cable) the
Dino (Arduino Compatible) Board first.
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2.2. Install the Arduino Software

The software to development is contained in a free CD. The software
name is “arduino-1.0.1". If user need to more information or the latest version
program you can be downloaded on website arduino.cc.

Install the Arduino Software as the following:

2.2.1. Insert a free CD into the CD-ROM Dirive.

2.2.2. Copy the Arduino Software from a free CD is choose folder
“Arduino Software\Windows\arduino-1.0.1" into drive “C:\Program Files”
as figure2.2.1.

@vﬂ . v Computer » DVD RW Drive (G:) MLT » Arduino Software » Windows »

Organize = Burn te disc
S Favorites Mame Date medified Type
B Desktop 4 Files Currently on the Disc (1)

. Doanioad: . arduing-1.0.1 8/29/20122:23PM  File folder
=l Recent Places

Figure2.2.1
2.2.3. After already copied this folder “arduino-1.0.1” then create shortcut of
this program “arduino-1.0.1" on your desktop is right-click on icon

“arduino d then select “Send To>Desktop (create shortcut)”
as figure2.2.2

@uvl . v Computer » OS(C:) » Program Files » arduino-1.01 »

Organize * Open Burn New folder Open
b Esvoiite Marme 'f‘_;' Run as administrator e
Troubleshoot compatibility
B Desktop | drivers :
1 Downloads s [&  Edit with Motepad+ +
- ) s i Scan selected files with Avira
| Recent Places . hardware
. . E Add to archive...
. java
L g Add to "arduino.rar”
4l Libraries | lib i
3 Documents ! libraries E Compress and email...
J’ Music e fore E Compress to "arduino.rar” and email
o
= Pictures tools @ WinZip .

Pin to Start Menu i

%] cygiconv-2.dll 947 KB
«& Homegroup 2] cygwint.dil Restore previous versions 2 1,829 KB
% libusb0.dil vig | EEEERE b 43 KB
:li. Computer | revisions Send to b | |1, Compressed (zipped) folder
& 05 (C) %] meSerial.dll = | B Desktop (create shorteut) [y
s WORK(D:) - = Documents
ca DATAL () £ GE)  Fax recipient
ca DATAZ (F) Create shortcut ] Mail recipient
- DVD R Dirve(Cen Delete {4 DVD RW Drive (G MLT
- Repape & DVD RW Drive (H:)
Properties [

Figure2.2.2
2.2.4. After already created the shortcut then it will be shown

Shorkcut ko

=dure “ Shortcut to arduino” on your desktop.
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2.3. Starting Dino (Arduino Compatible) Board

with Blink Program

After completely installed the arduino program then will be tested the
Dino (Arduino Compatible) Board is open an example program (Blink
program) then compile and upload program into the Dino (Arduino
Compatible) Board as following:

2.3.1. Connect the Dino (Arduino Compatible) Board to your computer via
RS232 cable and power supply 7-12VDC via DC Jack pole (Outer pole
Is negative pole and Inner pole is positive pole) then PWR-LED
(Red LED) will be lighted as figure2.3.1 and choose DIP switch
position1 (DTR) & position2 (L) are “ON” as figure2.3.1.

Figure2.3.1
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2.3.8. If the C language code is correct and not found data error then
information will be shown “Done compiling” and “Binary sketch size”

as figure2.3.9.

Binary sketch size: 1,084 bytes (of a 14,336 byte maximuam)

1

Figure2.3.9

2.3.9. Choose “File > Upload to I1/0O Board” or click icon as figure2.3.10 to
upload program into the Dino (Arduino Compatible) Board.

File Edit Sketch Tools Help

7T
a.}% Fﬁ‘j | Upload

Blink

J.-'w
Elink
Turns on an LED on for one second, then off for one second, repeatedly.

Thiz example code iz in the public domain.
*

44 Pin 13 has an LED connected on most Arduino boards.
A4 give it a name:
int led = 13;

Figure2.3.10

2.3.10. If completely uploaded an example program (Blink program) then
information will be shown “Done uploading” and “Binary sketch size”
as figure2.1.11 then green LED (D13 port) will be displayed blink with
the rate is ON=1sec. and OFF=1sec. continuously.

Binary sketch aize: 1,084 bytea (of a 30,720 byte maximum)

Figure2.3.11
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Chapter3. Datasheet

3.1. P.C. Board Socket 1*8 pins Female

Product Part No.: FHSS08G10/RH
Description: P.C. Board Socket 1*8 pins Female.
Product Feature: Single Low 2.54mm 8 pins.

Specification
Connector Type Female Header

Pin Type Straight
Number of Pin 8
Number of Row Single

Pitch 2.54mm.
Gender Female
Series FH Series

Product Information
Product Category | Connectors
Pin Header & Female PCB

Family Connectors
Product Part No. | FHSS08G10/RH
Manufacturer GTK

Weight (Gram) 0.8
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3.2. D-SUB Connector 9 pins Female

Product Part No.: DELO9SBTK2YS/RH
Description: D-SUB Connector 9 pins Female.
Product Feature: Right Angle Type PCB Mount.

Specification
Connector Type Female

Number of 9
Contact
Contact
Termination

Number of Rows 2

Through Hole/Right Angle

Insulator Color Black

Contact Finish Brass or phosphor bronze

Product Information
Product Category | Connectors

Family D-Sub Connectors
Product Part No. DELO9SBTK2YS/RH
Manufacturer GTK

Weight (Gram) 8
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Drawing

D-SUB RICHT ANCLE TYPE(7.2MM)
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Female a Male B
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Specifications.

Contact Resistance: 30m() maz. at DC 100mA Positi Dimension

Insulator Resistance: 1000MC) min. at DC 500V osition 1 0.25[Bt 0.25]C+ 0.5 |D* 0.25

Current Rating: § AMP 9 16.92 | 24.99| 20.81]16.33

15 |25.25(33.32]39.14] 24.66

Dielectric Withstanding

Futtaus: dE: HOGIF Mo D s - 25 |38.96|47.04]53.04] 38.38

Operating Temperature: —55°C ~ +105°C & 1A 37 |55.42]63.50]69.32]54.84

Contact: Brass or Phosphor Bronze % 50 |52.86|61.11|66.90|52.34

Housing: PBT & 30% Class Piber (UL 94V-0)
PART-NDO: D*L***BTK*YS APPROVALS DATE J——— ﬁﬁ!m{ﬂﬁm{'}ﬂ
DESCRIPTION: DRAWN Tao.Tao. 11/29/99| ik GOLD-TEK efctre co. L.
DWG NO. 129 SCALE CHECK f,ﬂﬂ CATALOG NO. PAGE

R W&RHGTK <D0k 7y
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3.3. DC Jack: 0.3A, 30VDC, ROHS, Wealth

Product Part No.: DS-012BPC-ROHS

Description: DC Jack: 0.3A, 30VDC, ROHS, Wealth.

Product Feature: DC Power Jack: 0.3A, 30VDC, DIA. = 2.0mm.ROHS.

Specification

Connector Type

DC Power Jack

Diameter 2.0mm.
Gender Male
Current Rating 0.3A 30vVDC
Product Information

Product Category | Connectors

Main Power Plugs, Inlet &

Family Outlet

Product Part No. DS-012BPC-ROHS
Manufacturer Wealth Metal
Weight (Gram) 1.5
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Drawing

DS-012 serres

DIA.OF PIN"X"A=2 5MM
DIA.OF PIN"X"B=2.0MM

. 14.5 - DIA.OF PIN"X"C=2.35MM
{00 DIA.OF PIN'X"G=3.0MM
—--I :]_5 i
| —] I_L_
| J, :
L I
U -
0.3 THK Ll -[r—-—ulz:': THK f j |
25 25— | t=-wot=—073 THK
7_7 :1—-! [
t—10.7—> oo
19.7
CIRCUIT.DIAGRAM SPECIFICATIONS
—1-o Rating: 0.3A 30V DC

A3
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3.4. IC: Regulator +3.3V 0.1A, ST.

Product Part No.: L78L33ACZ
Description: IC: Regulator +3.3V 0.1A, ST.

Product Feature: Positive Voltage Regulator +3.3V 100mA.

Specification

Current 100mA
Regulator Positive Fixed
Topology
Regulator Type Linear
Output Voltage 3.3V
Thermal Overload
Feature '
Protection

Product Information

Product Category

Integrated Circuit (ICs)

Family Voltage Regulators
Product Part No. L78L33ACZ
Manufacturer SGS-THOMSON
Package/Case TO-92

Weight (Gram) 0.3
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More Information
L78L00 Series
Positive voltage regulators.

TO-92

SO-8

3.4.1. Feature summary
m Output current up to 100 mA.
m Output voltages of 3.3; 5; 6; 8; 9; 12; 15; 18; 24V.
m Thermal overload protection.
m Short circuit protection.
m No external components are required.
m Available in either £5% (AC) or £10% (C) Selection.

3.4.2. Description

The L78LO00 series of three-terminal positive regulators employ internal
current limiting and thermal shutdown, making them essentially indestructible.
If adequate heat-sink is provided, they can deliver up to 100 mA output
current. They are intended as fixed voltage regulators in a wide range of
applications including local or oncard regulation for elimination of noise and
distribution problems associated with single-point regulation.

In addition, they can be used with power pass elements to make high-
current voltage regulators. The L78L00 series used as Zener diode/resistor
combination replacement, offers an effective output impedance improvement
of typically two orders of magnitude, along with lower quiescent current and
lower noise.
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3.4.3. Schematic diagram

L 8 Vi
Q, )
_ [ R,
Q Q [V
v % . 1 Vour
|
H o Qs :j S ’
s R Qg jJ =C
]QS z Q ; :,1— ‘010
b Qu _L ek R4 = Ry,
,RJ OEJ— R"‘:_%Og
% R
6 GND
2,3,6,7
SCO6670

Figure3.4.1. Schematic

3.4.4. Pin configuration

f 3 1253
Vour L1 81 Vi
GND ] 1 GND
GND ] —1 GND 1T 2 3 rer 1200
NC ] |4 s Ne U J L PIN 1 = Vout
PIN 2 = GND
Vout GND V
e OUT . PIN3=Viy
SO-8 SOT-89 TO-92

Figure3.4.2. Pin Connection (top view, bottom view for TO-92)

C|N:O,33MFT T Cour=0,11F

— CS12760

Figure3.4.3. Test circuits
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3.4.5. Maximum ratings

Symbol Parameter Value Unit
Vo=3.310 9V 30
V) DC Input voltage Vo= 1210 15V 35 Vv
Vo= 1810 24V 40
lg Output current 100 mA
Pp Power dissipation Internally Limited (1 mwW
Tsta Storage temperature range -65 10 150 °C
Top Operating junction temperature range for L7800AC 010 150 °C
for L7800AB -40 to 125

Table3.4.1. Absolute maximum ratings

3.4.5.1. Our SO-8 package used for Voltage Regulators is modified internally
to have pins 2, 3, 6 and 7 electrically communed to the die attach flag. This
particular frame decreases the total thermal resistance of the package and
increases its ability to dissipate power when an appropriate area of copper on
the printed circuit board is available for heat-sinking. The external dimensions
are the same as for the standard SO-8.

Symbol Parameter SO-8 TO-92 SOT-89 Unit
Ric | Thermal resistance junction-case. (Max) 20 15 “Cw
Ryya | Thermal resistance junction-ambient. (Max) | 55 (! 200 “C/W

Table3.4.2. Thermal Data

3.4.5.2. Considering 6¢cm? of copper Board heat-sink.
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3.4.6. Electrical characteristics

Symbol Parameter Test conditions Min. Typ. Max. Unit
Vo Output voltage T,=25°C 3.036 | 3.3 | 3.564 W
lo=1t040mA,V|=53t0 20V 2.97 3.63
Vo Qutput voltage vV
lo=1t0 70 mA, V=83V 2.97 3.63
Vi=531020V, T, =25°C 150
AVq Line regulation mV
Vi=6.3t020V, T)=25°C 100
lo=1t0 100 mA, T, =25°C 60
AV Load regulation mV
lo=1t040 mA, T; =25°C 30
Ty =25°C 6 mA
g Quiescent current
T,=125°C 55 mA
lp =110 40 mA 0.2
Aly Quiescent current change mA
Vi=63t0o20V 1.5
eN Output noise voltage B =10Hz to 100KHz, T; =25°C 40 uv
N Vi =6.31t016.3V,f=120Hz
SVR Supply voltage rejection lo = 40 mA, T, = 25°C 41 49 dB
Vy Dropout voltage 1.7 vV

Table3.4.3. Electrical characteristics of L78L33C (refer to the test circuits,
TJ =010 125°C, VI =8.3V, 10 =40 mA, Cl = 0.33 pF, CO = 0.1 pgF unless

otherwise specified)

Symbol Parameter Test conditions Min. Typ. Max. Unit
Vo Output voltage T;=25°C 4.6 5 54 \
lo=1t040mA, V,=71020V 4.5 55
Vo Qutput voltage \
lo=1t0o 70 mA, V=10V 4.5 55
Vi=851020V, T;=25°C 200
AV | Line regulation mV
Vi=9t020V, T;=25°C 150
lop=11to 100 mA, T, =25°C 60
AVg Load regulation mV
lo=1to 40 mA, T, =25°C 30
T, =25°C 6 mA
I Quiescent current
T,=125°C 55 mA
lo=1to 40 mA 0.2
Aly Quiescent current change mA
Vi=8to20V 1.5
eN Qutput noise voltage B =10Hz to 100KHz, T; = 25°C 40 uv
SVR | Supply voltage rejection }J' B %Om%g ¥ f =21520%HZ 40 49 dB
0= (N e
Vy Dropout voltage 1.7 V

Table3.4.4. Electrical characteristics of L78L05C (refer to the test circuits,
TJ=0to 125°C, VI =10V, IO =40 mA, Cl =0.33 yF, CO = 0.1 pyF unless

otherwise specified)
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Symbol Parameter Test conditions Min. Typ. Max. Unit
Vo Output voltage T,=25°C 5.52 6 6.48 A
lp=1t040mA, V,=851020V 54 6.6
Vo Qutput voltage v
lo=1t070mA, V=12V 54 6.6
Vi=851t020V, T;=25C 200
AV Line regulation mV/
Vi=9to 20V, T, =25C 150
lg =110 100 mA, T, =25°C 60
AV Load regulation mV
lo=1to40mA, T;=25"C 30
T,=25"C 6 mA
(W Quiescent current
T,=125°C 55 mA
lg =110 40 mA 0.2
Aly Quiescent current change mA
Vi=8to20V 1.5
eN Qutput neise voltage B =10Hz to 100KHz, T; =25°C 50 uv
N Vi=9to20V,f=120Hz
SVR Supply voltage rejection lp = 40 mA, T, = 25°C 38 46 dB
Vy Dropout voltage 1.7 V

Table3.4.5. Electrical characteristics of L78L06C (refer to the test circuits,
TJ=01to 125°C, VI =12V, |10 =40 mA, Cl = 0.33 uF, CO = 0.1 pF unless
otherwise specified)

Symbol Parameter Test conditions Min. Typ. | Max. Unit
Vo Output voltage T;=25°C 7.36 8 8.64 A
lop=1t040mA, V,=851020V 7.2 8.8
Vo Output voltage V
lg=1t0 70 mA, V=12V 7.2 8.8
Vi=85t020V, T;=25°C 200
AV Line regulation m\V
Vi=9to 20V, T; =25°C 150
lp=11to 100 mA, T, =25°C 80
AV Load regulation mV
lp=1t040mA, T;=25°C 40
T,=25"C 6 mA
Iy Quiescent current
T,=125C 5.5 mA
lp=11040 mA 0.2
Aly Quiescent current change mA
Vi=8to20V 1.5
eN Output noise voltage B =10Hz to 100KHz, T; = 25°C 60 uv
_— V=910 20V, {=120Hz
SVR Supply voltage rejection lo = 40 MA, T, = 25°C 36 45 dB
Wy Dropout voltage 1.7 V

Table3.4.6. Electrical characteristics of L78L08C (refer to the test circuits,
TJ=01to 125°C, VI =14V, |10 =40 mA, Cl = 0.33 uF, CO = 0.1 pyF unless
otherwise specified)
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Symbol Parameter Test conditions Min. Typ. Max. Unit
Vo Qutput voltage T;=25C 8.28 9 9.72 \
lg=1t0 40 mA,V,=115t023V 8.1 9.9
Vo Qutput voltage A
lo=1t0 70 mA, V=15V 8.1 9.9
Vy=11.5t023V, T; =25°C 250
AVg Line regulation mV
Vy=121t023V, T;=25"C 200
lp =110 100 mA, T; =25°C 80
AVg Load regulation mvV
lo=1to 40 mA, T; =25°C 40
T;=25"C 6 mA
Iy Quiescent current
T;=125°C 55 mA
g =110 40 mA 0.2
Aly Quiescent current change mA
Vi=12t023V 1.5
eN Qutput noise voltage B =10Hz to 100KHz, T; = 25°C 70 uv
I Vi=12t0 23V, f=120Hz
SVR Supply voltage rejection lo = 40 mA, T, = 25°C 36 44 dB
Vy Dropout voltage 1.7 \

Table3.4.7. Electrical characteristics of L78L09C (refer to the test circuits,
TJ=01to 125°C, VI=15V, I0 =40 mA, Cl =0.33 uF, CO = 0.1 pyF unless

otherwise specified)

Symbol Parameter Test conditions Min. Typ. Max. Unit
Vo Output voltage T,=25°C 82 10 10.8 A
lg=1t0d40mA,V,=1251023V 9 11
Vo Qutput voltage V
lo=1t070 mA, V=16V 9 11
V=125t 23V, T;=25°C 230
AVg Line regulation mV
Vi=13t023V, T, =25°C 170
lo=11t0 100 mA, T; =25°C 80
AVg Load regulation mV
lo=11t040 mA, T;=25°C 40
T,=25°C 6 mA
Iy Quiescent current
T,=125°C 55 mA
lo = 110 40 mA 0.1
Aly Quiescent current change mA
Vi=13to 23V 1.5
eN Output noise voltage B =10Hz to 100KHz, T; = 25°C 60 Hv
— Vi=14t023V, = 120Hz
SVR Supply voltage rejection lo = 40 mA, T, = 25°C 37 45 dB
Vy Dropout voltage 1.7 A

Table3.4.8. Electrical characteristics of L78L10C (refer to the test circuits,
TJ=0to 125°C, VI =16V, I0 =40 mA, Cl =0.33 yF, CO = 0.1 pyF unless

otherwise specified)
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Symbol Parameter Test conditions Min. Typ. Max. Unit
Vo Output voltage T,=25°C 111 12 12.9 \
lo=11t040mA,V|=145t027V 10.8 13.2
Vo Qutput voltage A
lo=1t0o 70 mA, V=19V 10.8 13.2
Vi=145t027 V, T; = 25°C 250
AVg Line regulation mV
Vi=16t0 27V, T;=25°C 200
lo =110 100 mA, T, =25°C 100
AVg Load regulation mV
lo=1t040mA, T;=25°C 50
T,=25°C 6.5 mA
I Quiescent current
T,=125°C 6 mA
lo =110 40 mA 0.2
Aly Quiescent current change mA
Vi=16t0 27V 1.5
eN Qutput noise voltage B =10Hz to 100KHz, T; =25°C 80 uv
N Vi=15t025V, f=120Hz
SVR Supply voltage rejection lo = 40 mA, T, = 25°C 36 42 dB
Vy Dropout voltage 1.7 v

Table3.4.9. Electrical characteristics of L78L12C (refer to the test circuits,
TJ =010 125°C, VI =19V, 10 =40 mA, Cl = 0.33 pF, CO = 0.1 pgF unless

otherwise specified)

Symbol Parameter Test conditions Min. Typ. Max. Unit
Vo Qutput voltage T,=25C 13.8 15 16.2 vV
lg=1t0 40 mA, V=175t 30V 135 16.5
Vo Qutput voltage V
lo=1to 70 mA, V=23V 135 16.5
Vi=17.5t0 30V, T; =25°C 300
AV Line regulation mVy
V=20t0 30V, Ty =25°C 250
lg =110 100 mA, T; = 25°C 150
AV Load regulation mVy
lo=1to40 mA, T, =25°C 75
T,=25"C 6.5 mA
Iq Quiescent current
T,=125°C 6 mA
g =110 40 mA 0.2
Aly Quiescent current change mA
Vi=20t0 30V 1.5
eN Qutput noise voltage B =10Hz to 100KHz, T; = 25°C 90 uv
N V,=18.51t028.5V,f=120Hz
SVR Supply voltage rejection lo = 40 mA, T, = 25°C a3 39 dB
Vy Dropout voltage 1.7 v

Table3.4.10. Electrical characteristics of L78L15C (refer to the test circuits,
TJ =0to 125°C, VI =23V, 10 =40 mA, Cl = 0.33 pF, CO = 0.1 pF unless

otherwise specified)
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Symbol Parameter Test conditions Min. Typ. Max. Unit
Vo Output voltage T;=25°C 16.6 18 19.4 \
lg=11t040 mA, V,=2210 33V 16.2 19.8
Vo OQutput voltage A
lo=1t070mA, V=27V 16.2 19.8
Vy=221033V, T, =25°C 320
AVg Line regulation mV/
Vi=22t033V, T;=25°C 270
lp=11t0 100 mA, T; =25°C 170
AVg Load regulation mV/
lo=1t0 40 mA, T, =25°C 85
T, =25°C 6.5 mA
I Quiescent current
T, =125°C 6 mA
lp =110 40 mA 0.2
Aly Quiescent current change mA
V;=23t033V 1.5
eN Output noise voltage B =10Hz to 100KHz, T; = 25°C 120 uv
I V,=231033V, f=120Hz
SVR Supply voltage rejection lo = 40 mA, T, = 25°C 3z 38 dB
Vy Dropout voltage 1.7 A

Table3.4.11. Electrical characteristics of L78L18C (refer to the test circuits,
TJ =010 125°C, VI =27V, 10 =40 mA, Cl =0.33 uF, CO = 0.1 pF unless

otherwise specified)

Symbol Parameter Test conditions Min. | Typ. | Max. Unit
Vo Output voltage T;=25"C 18.4 20 21.6 \
lo=1t040mA,V,=241t0 33V 18 22
Vo Qutput voltage V
lo=1t0 70 mA, V=29V 18 22
Vi=2251t034 V, T;=25°C 330
AVg Line regulation mVv
Vi=24t034V, T, =25°C 280
lo=11to 100 mA, T, =25°C 180
AVg Load regulation mV
lo=1to 40 mA, T, =25°C 90
T,=25°C 6.5 mA
I Quiescent current
T,=125°C 6 mA
lo=1to 40 mA 02
Aly Quiescent current change mA
V,=25t033V 1.5
eN Output noise voltage B =10Hz to 100KHz, T; = 25°C 120 Y
SVR | Supply voltage rejection }J' B iﬁ :ﬁ };? STV’ f 35102(?H2 31 38 dB
o= L=
Vy Dropout voltage 1.7 vV

Table3.4.12. Electrical characteristics of L78L20C (refer to the test circuits,
TJ=0to 125°C, VI =29V, IO =40 mA, Cl =0.33 uF, CO = 0.1 yF unless

otherwise specified)
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Symbol Parameter Test conditions Min. Typ. Max. Unit
Vo Output voltage T,=25°C 221 24 259 \
lo=1t040mA,V,=2710 38V 21.6 26.4
Vo Output voltage \
lo=1t0 70 mA, V,=33V 21.6 26.4
Vi=27t038V, T;=25°C 350
AVg Line regulation mV
Vi=28t0 38V, T;=25°C 300
lop =110 100 mA, T; =25°C 200
AVg Load regulation mV
lo=1to 40 mA, T; =25°C 100
T,=25°C 6.5 mA
I Quiescent current
T,=125°C 6 mA
lo =110 40 mA 0.2
Aly Quiescent current change mA
V| =28t038V 1.5
eN Output noise voltage B =10Hz to 100KHz, T; =25°C 200 uv
- Vi =29t0 35V, f=120Hz
SVR Supply voltage rejection lo = 40 mA, T, = 25°C 30 37 dB
Vy Dropout voltage 1.7 v

Table3.4.13. Electrical characteristics of L78L24C (refer to the test circuits,
TJ =010 125°C, VI =33V, I0 =40 mA, Cl =0.33 uF, CO = 0.1 pF unless
otherwise specified)

Symbol Parameter Test conditions Min. Typ. Max. Unit
Vo Output voltage T,=25°C 3.168 | 3.3 | 3432 \
ln=1t040mA,V|=531t020V 3.135 3.465
Vo Qutput voltage v
lo=11070 mA, V=83V 3.135 3.465
Vi=53t020V, T;=25°C 150
AVg Line regulation mv
Vi=63t020V, T;=25°C 100
lo =110 100 mA, T; = 25°C 60
AVg Load regulation mV
lo=1t040 mA, T;=25°C 30
T, =25°C 6 mA
g Quiescent current
T, =125°C 55 mA
lo =110 40 mA 0.1
Aly Quiescent current change mA
Vi=6.3t020V 15
eN Qutput noise voltage B =10Hz to 100KHz, T, = 25°C 40 Hv
- V=6.31016.3V,f=120Hz
SVR Supply voltage rejection lo = 40 mA, T, = 25°C 41 49 dB
Vy Dropout voltage 1.7 vV

Table3.4.14. Electrical characteristics of L78L33AB and L78L33AC (refer
to the test circuits, VI = 8.3V, IO =40 mA, CI =0.33 uF, CO=0.1 uF, TJ=0
to 125°C for L78L33AC, TJ =-40 to 125°C for L78L33AB, unless otherwise
specified)
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Symbol Parameter Test conditions Min. Typ. Max. Unit
Vo Output voltage T,=25°C 48 5 52 Vv
lg=11t040mA,V,=71tc20V 4.75 5.25
Vo Qutput voltage V
lg=1t070mA, V=10V 4.75 5.25
Vi=7t020V, T, =25°C 150
AV Line regulation mV
Vi=8to20V, T;=25°C 100
lo=11t0100 mA, T; =25°C 60
AVe | Load regulation mV
lo=1t040mA, T;=25°C 30
T,=25°C 6 mA
lg Quiescent current
T;=125"C 55 mA
I =110 40 mA 0.1
Aly Quiescent current change mA
Vi=8to20V 1.5
eN Qutput noise voltage B =10Hz to 100KHz, T; = 25°C 40 uv
- V=8to 18V, f = 120Hz
SVR Supply voltage rejection lo = 40 mA, T, = 25°C 4 49 dB
Vy Dropout voltage 1.7 \

Table3.4.15. Electrical characteristics of L78L0O5AB and L78LO5AC (refer
to the test circuits, VI =10V, IO =40 mA, Cl =0.33 uF, CO=0.1 uyF, TdJ=0to
125°C for L78LOSAC, TJ =-40 to 125°C for L78L0OSAB, unless otherwise
specified)

Symbol Parameter Test conditions Min. Typ. Max. Unit
Vo Qutput voltage T,=25°C 5.76 6 6.24 \
lo=11040mA,V|=85t020V 57 6.3
Vo Qutput voltage V
lo=1t070mA, V=12V 57 6.3
Vi=85t020V, T;=25°C 150
AVg Line regulation mV
Vi=9to 20V, T; =25°C 100
lo=110100 mA, T; =25°C 60
AVq Load regulation mV
lo=11040mA, T, =25°C 30
T,=25°C 6 mA
lg Quiescent current
T, =125°C 55 mA
lo =110 40 mA 01
Aly Quiescent current change mA
Vi=9to 20V 1.5
eN Qutput noise voltage B =10Hz to 100KHz, T, =25°C 50 Y
I Vi=9to 20V, f=120Hz
SVR Supply voltage rejection lo = 40 mA, T, = 25°C 39 46 dB
Vg Dropout voltage 1.7 V

Table3.4.16. Electrical characteristics of L78L06AB and L78L0O6AC (refer
to the test circuits, VI =12V, 10 =40 mA, Cl =0.33 uyF, CO=0.1 uF, TU=0to
125°C for L78LO6AC, TJ =-40 to 125°C for L78LO6AB, unless otherwise
specified)
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Symbol Parameter Test conditions Min. Typ. | Max. Unit
Vo Output voltage T, =25°C 7.68 8 8.32 A
lg=1t040mA,V,=1051t023V 7.6 8.4
Vo Qutput voltage V
lo=1t070mA, V=14V 7.6 8.4
V;=105t0 23V, T;=25°C 175
AV Line regulation mV
Vi=11t023V, T;=25°C 125
g =110 100 mA, T; =25°C 80
AV Load regulation mV
lop=1t0 40 mA, T; =25°C 40
T;=25"C 6 mA
lg Quiescent current
T, =125°C 5.5 mA
lg =110 40 mA 0.1
Aly Quiescent current change mA
Vi=11to23V 1.5
eN Qutput neoise voltage B =10Hz to 100KHz, T = 25°C 60 uv
N Vi=12t0 23V, f = 120Hz
SVR Supply voltage rejection lo = 40 mA, T, = 25°C a7 45 dB
Vy Dropout voltage 1.7 V

Table3.4.17. Electrical characteristics of L78L08AB and L78L08SAC (refer
to the test circuits, VI =14V, |0 =40 mA, CI =0.33 uF, CO=0.1 uF, TdJ=0to
125°C for L78LOBAC, TJ = -40 to 125°C for L78L0O8AB, unless otherwise
specified)

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vo Output voltage T;=25°C 8.64 9 9.36 v
lo=1t040mA,V|=11.5t023V 8.65 9.45
Vo Qutput voltage A
lo=1t070mA, V=15V 8.55 9.45
Vi=115t023V, T; =25°C 225
AVg Line regulation mV
Vi=12to 23V, T;=25°C 150
log=11to 100 mA, T; =25°C 80
AVq Load regulation mV
lo=1t0 40 mA, T; =25°C 40
T,=25°C 6 mA
I Quiescent current
T,=125°C 5.5 mA
lo=1to 40 mA 0.1
Aly Quiescent current change mA
Vi=12to 23V 15
eN Qutput noise voltage B =10Hz to 100KHz, T, = 25°C 70 uv
SVR | Supply voltage rejection Y' - 1(2] trﬁ f STV’ f 25102(?HZ 37 44 dB
o= r 1=
Vg Dropout voltage 1.7 v

Table3.4.18. Electrical characteristics of L78L09AB and L78L09AC (refer
to the test circuits, VI =15V, |0 =40 mA, CI =0.33 uF, CO=0.1 yF, TJ=0to
125°C for L78L0O9AC, TJ = -40 to 125°C for L78L09AB, unless otherwise
specified)
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Symbol Parameter Test conditions Min. Typ. Max. Unit
Vo Qutput voltage T;=25°C 9.6 10 10.4 \
lo=1t040mA,V,=125t023V 9.5 10.5
Vo Qutput voltage V
lg=1t070mA, V=18V 95 10.5
Vi=125t023V,T;=25°C 230
AVg | Line regulation mV
Vi=131023V, T;=25°C 170
lg=11t0100 mA, T; =25°C 80
AVe | Load regulation mV
lo=1t040mA, T;=25°C 40
T,=25°C 6 mA
lq Quiescent current
T,=125°C 55 mA
lo =110 40 mA 0.1
Aly Quiescent current change mA
Vi=13t023V 1.5
eN Qutput noise voltage B =10Hz to 100KHz, T; = 25°C 60 Y
- Vy=14t0 23V, f = 120Hz
SVR Supply voltage rejection lo = 40 mA, T, = 25°C 37 45 dB
Vy Dropout voltage 1.7 V

Table3.4.19. Electrical characteristics of L78L10AB and L78L10AC (refer
to the test circuits, VI =16V, |0 =40 mA, CI =0.33 uF, CO=0.1 yF, TdJ=0to
125°C for L78L10AC, TJ = -40 to 125°C for L78L10AB, unless otherwise
specified)

Symbol Parameter Test conditions Min. Typ. Max. Unit
Vo Qutput voltage T;=25°C 11.5 12 12.5 A
lo=1t040mA,V|=1451027V 11.4 12.6
Vo Qutput voltage \Y%
lo=1t0 70 mA, V; =19V 11.4 12.6
Vi=1451t027 V, T; =25°C 250
AVg Line regulation mV
Vi=16t027V, T, =25°C 200
lo =110 100 mA, T; =25°C 100
AVg Load regulation my
lo=1t040mA, T;=25"C 50
T,=25"C 6.5 mA
Ig Quiescent current
T,=125°C 6 mA
o =110 40 mA 0.1
Aly Quiescent current change mA
Vi=16t027V 1.5
eN Qutput noise voltage B =10Hz to 100KHz, T; =25°C 80 Y
SVR | Supply voltage rejection Y' - ‘]1(5) :ﬁ f STV’ f 25102(;0Hz a7 42 dB
o= » W)=
Vy Dropout voltage 1.7 \%

Table3.4.20. Electrical characteristics of L78L12AB and L78L12AC (refer
to the test circuits, VI =19V, |0 =40 mA, ClI =0.33 uF, CO=0.1 uF, TJ=0to
125°C for L78L12AC, TJ =-40 to 125°C for L78L12AB, unless otherwise
specified)
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Symbol Parameter Test conditions Min. Typ. Max. Unit
V Qutput voltage T,=25°C 14.4 15 15.6 A
o} J
lo=1t040mA, V;=17.5t030V 14.25 15.75
Vo Qutput voltage V
lo=1t0o 70 mA, V=23V 14.25 15.75
Vi=17.5t030V, T; =25°C 300
AVe | Line regulation mV
V=20t0 30V, T;=25°C 250
lo=11t0 100 mA, T; =25°C 150
AVg [ Load regulation mV
lo=1t040mA, T;=25°C 75
T,=25°C 6.5 mA
lq Quiescent current
T,=125°C 6 mA
lo =11to 40 mA 0.1
Aly Quiescent current change mA
V=20t0 30V 1.5
eN Output noise voltage B =10Hz to 100KHz, T; = 25°C a0 KV
i Vi=18.51t028.5V,f=120Hz
SVR Supply voltage rejection lo =40 mA, T, = 25°C 34 39 dB
Vy Dropout voltage 1.7 A

Table3.4.21. Electrical characteristics of L78L15AB and L78L15AC (refer
to the test circuits, VI = 23V, |0 =40 mA, CI =0.33 uF, CO=0.1 uF, TJ=0to
125°C for L78L15AC, TJ =-40 to 125°C for L78L15AB, unless otherwise
specified)

Symbol Parameter Test conditions Min. Typ. Max. Unit
Vo Output voltage T;=25°C 17.3 18 18.7 v
log=11040mA, V|=2210 33V 17.1 18.9
Vo OQutput voltage W
log=11070mA, V=27V 17.1 18.9
Vi =22t0 33V, T;=25°C 320
AVg Line regulation mV
Vi =22t0 33V, T;=25°C 270
log =110 100 mA, T; =25°C 170
AV Load regulation mV
lo=11040 mA, T; = 25°C 85
T, =25°C 6.5 mA
I Quiescent current
T,;=125°C 6 mA
lg=11040 mA 01
Aly Quiescent current change mA
V,=23t0 33V 15
eN Qutput noise voltage B =10Hz to 100KHz, T =25°C 120 uv
I V,=23t0 33V, =120Hz
SVR Supply voltage rejection lo = 40 mA, T, = 25°C 33 38 dB
Vy Dropout voltage 1.7 W

Table3.4.22. Electrical characteristics of L78L18AB and L78L18AC (refer
to the test circuits, VI =27V, 10 =40 mA, CI =0.33 uF, CO=0.1 yF, TdJ=0to
125°C for L78L18AC, TJ = -40 to 125°C for L78L18AB, unless otherwise
specified)
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Symbol Parameter Test conditions Min. Typ. Max. Unit
Vo Output voltage T;=25°C 19.2 20 20.8 \
lo=1t040mA, V|=241033V 19 21
Vo Output voltage vV
lo=1t0 70 mA, V=29V 19 21
Vi=2251t034 V, T;=25°C 330
AVy | Line regulation mV
V,=24t034V, T;=25°C 280
log=1t0 100 mA, T, =25°C 180
AVg | Load regulation mV
lo=1t0 40 mA, T; =25°C 90
T;=25°C 6.5 mA
lg Quiescent current
T;=125"C 6 mA
lo =110 40 mA 0.1
Aly Quiescent current change mA
V,=25t033V 15
elN Output noise voltage B =10Hz to 100KHz, T, = 25°C 120 Y
- Vi=25t035V, f=120Hz
SVR Supply voltage rejection lo = 40 mA, T, = 25°C a2 38 dB
Vy Dropout voltage 1.7 vV

Table3.4.23. Electrical characteristics of L78L20AB and L78L20AC (refer
to the test circuits, VI =29V, |0 =40 mA, CI =0.33 uF, CO=0.1 uF, TJ=0to
125°C for L78L20AC, TJ =-40 to 125°C for L78L20AB, unless otherwise
specified)

Symbol Parameter Test conditions Min. Typ. Max. Unit
Vo Output voltage T;=25°C 23 24 25 A
lo=11040mA, V| =27 to 38 V 22.8 25.2
Vo Qutput voltage \Y%
lo=1t070mA, V|=33V 22.8 25.2
V=271t0 38V, T;=25°C 350
AV Line regulation mV
Vi =28t0 38V, T;=25°C 300
lo =110 100 mA, T, =25°C 200
AVg Load regulation mV
lo=1t040 mA, T; = 25°C 100
T,=25°C 6.5 mA
I Quiescent current
T,;=125°C 6 mA
lo =110 40 mA 0.1
Aly Quiescent current change mA
V,=281038V 1.5
eN OQutput noise voltage B =10Hz to 100KHz, T; = 25°C 200 Y
I V;=291t0 33V, f=120Hz
SVR Supply voltage rejection lo = 40 mA, T, = 25°C 31 37 dB
Vg Dropout voltage 1.7 A

Table3.4.24. Electrical characteristics of L78L24AB and L78L24AC (refer
to the test circuits, VI =33V, |0 =40 mA, CI =0.33 uF, CO=0.1 yF, TdJ=0to
125°C for L78L24AC, TJ =-40 to 125°C for L78L24AB, unless otherwise
specified)
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3.4.7. Typical performance
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Figure3.4.8. L78L05 Quiescent
current vs input voltage
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Figure3.4.9. L78L05/12/24 Output
characteristics

GC25460
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Figure3.4.10. L78L05/12/24 Ripple
rejection
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Figure3.4.11. L78L05 Dropout
characteristics
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Figure3.4.12. L78L00 Series short circuit output current

3.4.8. Typical application

Q I (01)
v} L E—
N \&Z
| :
% N ouT v
200 i L78L0O0 l ° 0
0.33uF 0.1uF

SC06680 —

Figure3.4.13. High output current short circuit protected

N ouT
Vin o L78L00 [y ot o Vo
Ve | R
0.33uf = ‘ * = 0uF
Vv, ’f TOMFT
SC06690 Vo= V,+V, —

Figure3.4.14. Edit boost circuit
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l :
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|O = — + |O —
SC06700 R -

Figure3.4.15. Current regulator

IN ouT
Vin } L78L00 } o Vo
|0 HR‘I
0.33uF = — [[j = 0.1uF
— RZ

SC06710 L

Figure3.4.16. Adjustable output regulator
3.4.9. Package mechanical data

T0-92 MECHANICAL DATA

mm. mils
DIM.
MIN. TYP MAX. MIN. TYP. MAX.
A 4.32 4.95 1701 194.9
b 0.36 0.51 14.2 201
D 4.45 4.95 175.2 194.9
E 3.30 3.94 129.9 155.1
e 2.41 2.67 94.9 105.1
el 1.14 1.40 44.9 55.1
L 12.7 15.49 500.0 609.8
R 2.16 2.41 85.0 94.9
St 0.92 1.52 36.2 59.8
W 0.41 0.56 16.1 22.0
o 5° 5°
www.mlt-group.com www.mlt-group.com
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3.5. Pin Header Connector 80 pins.

Product Part No.: PHDS80G11/RH
Description: Pin Header Connector 80 pins.
Product Feature: Dual Row Straight Type 80 pins.

Specification

Connector Type Pin Header Strip
Pin Type Straight
Number of Pin 80

Number of Row Double

Pitch 2.54mm.
Gender Male

Product Information

Product Category | Connectors
. Pin Header & Female PCB
Family
Connectors
Product Part No. PHDS80G11/RH
Manufacturer GTK
Weight (Gram) 4.4
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3.6. DIP Switch 2 positions.

Product Part No.: EDS102SZ
Description: DIP Switch 2 positions.
Product Feature: DIP Switch 2 positions, Silver plated contacts.

Specification

Number of 5

Positions

Circuit SPST

Switch Feature Silver or Tin Plated
Contacts

Switch Type Top Actuated Slide

Mounting Type Through Hole

Product Information
Product Category | Switches

Family Dip Switch
Product Part No. EDS102SZ
Weight (Gram) 0.4
www.mlt-group.com www.mlt-group.com
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3.7. Tact Switch 50mA 12VDC.

@ -

Product Part No.: TC-0102-X-ROHS
Description: DC Jack: Tact Switch 50mA 12VDC.
Product Feature: DC12V., 50mA, 4.3mm, Tact Switch.

Specification

Circuit SPST-NO
Switch Function Off-Mom
Mounting Type Through Hole
Contact Rating 50mA

Size / Dimension 6*6mm.
Stem Length 4.3mm.

Product Information

Product Category

Switches, Key Pad

Family Tact Switches
Product Part No. TC-0102-X-ROHS
Manufacturer Wealth Metal
Weight (Gram) 0.2
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Drawing

TC-0102 series

MODEL NO. Stem length(mm)
1C-0102 43
TC-0103 5
TC-0104 7
TC-0105 13
TC-0106 8
TC-0107 85
TC-0108 95
TC-0109 125
TC-A109 13.0
TC-0110 135
TC-0111 17
CODE_OPERATING FORCE (gf)
I 100+ 30
v 1302 30
X 160+ 50
U] 170+ 50
Y 190+ 50
o P 2 RAVE 0550l 1 M
3. CONTACT RESSTANCE 100 mf MAX N 350 £ 100
www.mlt-group.com www.mlt-group.com

Tel. 081-027-0918 Email: mit@windowslive.com



3.8. X-TAL 16.00MHz.

Product Part No.: HC49S-16M-LF
Description: DC Jack: X-TAL 16.00MHz.
Product Feature: Crystal 16.00MHz. HC-49/S, Lead Free.

Specification
Frequency

Load Capacitance

(PF)
Frequency
Tolerance (ppm)

Oscilation Mode

16.0000MHz

Fundamental

Product Information

Product Category | Crystals / Oscillators
Family Crystals

Product Part No. HC49S-16M-LF
Manufacturer MEC

Weight (Gram) 0.4
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3.8.1. Features
The HC49S is Metal Package with resistance, Weld Sealed, Lead-free
compliance, high reliable, tight tolerance and stability.

h- "' - 2 - g / =

:
| s—|
ke

s

Figure3.8.1. Outline Diagram

A, HC498
|
Lol 1§ (1]
3
- ]
4.8840.20 ol |#043 50
- | 1.35 max > - 4,80 max

Figure3.8.2. External Dimension (Unit: mm)
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PART NUMBERING SYSTEM
HC [485] - [1T058 [W][T8]

L Oscillation Mode
F: Fundamental
Holder Typel T: 3" Overtone
HC485
Frequency Tolerance (ppm)
Load Capacitance (pF)
SER = Serles Resonant
Nominal Frequency M; Mega Hertz

&g ' HC495 Package . 11.056MHz, 16pF Load Cap., +- 20ppm Tolerance. Fundamental Mode
P = HC4L8S -11.058M1 520F

Table3.8.1. Part Numbering System

Nominal Frequency Range 3.500MHZ — 40,000MHz | 26-000MHZ — 105.000MAz
Vibration Mode Fundamental Third Overtone
Temperature Stability at 25°C | 4/ 20PPM:  +/-30PPM:

Frequency Tolerance at 25°C +/-10PPM-__ +/-20PPM:
Load Capacitance

+/-50PPM:  +/-100PPI]
+/- 30PPM:  +/-50PP[M:
Series, 10pF, 12pF, 16pF, 18pF, 20pF

Operating Temperature Range | _{p°C — 460°C - -20°C — +70°C -

-40°C — 485°C
Storage Temperature Range “A0°C  — +85°C
Drive Level 10uW  (100uW max.)
Aging Rate at 25°C +/-5 PPM per year Max

Table3.8.2. Generic Specification

Equivalent Series Resistance
Nominal Frequency Range
AT cut  Fundamental | AT cut Third Overtone

3.500MHZ — 3.799MH 150 Ohm Max

3.800MHZ — 4.099MHz 120 Ohm Max

4 100MHZ — 4.999MHz 100 Ohm Max

5.000MHZ — 5.999MHz 80 Ohm Max

6.000MHZ — 7.999MHz 70 Ohm Max

8.000MHZ — 9.999MHz 60 Ohm Max

10.000MHZ — 11.999MH 50 Ohm Max

12.000MHZ — 27.999MHz 40 Ohm Max

28.000MHZ — 40.000MH 30 Ohm Max

26.000MHZ — 39.999MHz 100 Ohm Max
4(L000MHZ — 105.000MHz 80 Ohm Max

Table3.8.3. Frequency Range and ESR

3.8.2. Application

Microprocessor Clock, Network Card, A/V Card, Cable Modem, Disc
Drive, Hand-held products, Notebook Computer, Bluetooth, Mp3 Player.
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3.9. LED DIA =3mm. Red Transparent, LIGITEK.

Product Part No.: LH2041
Description: DC Jack: LED DIA = 3mm. Red Transparent, LIGITEK.
Product Feature: Standard LED 3mm.Round, Red Transparent Lens Color.

Specification

Color

Red

Len Epoxy Color

Red Transparent

Case Style Round 3mm.
Voltage Rating 1.7-2.6V
Wavelength 697nm.
Features Red

View Angle 30

Product Information

Product Category

Optoelectronics

Family LEDs - Discrete
Product Part No. LH2041
Manufacturer LIGITEK Electronics

Weight (Gram)

0.2
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3.10. LED DIA =3mm. Green Transparent, LIGITEK.

Product Part No.: LG2041
Description: DC Jack: LED DIA = 3mm. Green Transparent, LIGITEK.
Product Feature: Standard LED 3mm.Round, Green Transparent Lens Color.

Specification

Color

Green

Len Epoxy Color

Green Transparent

Case Style Round 3mm.
Voltage Rating 1.7-2.6V
Wavelength 565nm.
Features Green

View Angle 30

Product Information

Product Category

Optoelectronics

Family LEDs - Discrete
Product Part No. LG2041
Manufacturer LIGITEK Electronics

Weight (Gram)

0.2
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3.11. Socket DIP Solder 16 pins.

Product Part No.: ISS16T1/03/RH
Description: Socket DIP Solder 16 pins.
Product Feature: I.C. Socket DIP Solder Type 16 pins.

Specification

Row to Row
Distance

7.62mm.

Contact
Termination

Through Hole

Number of Pins 16
Pin Length 2.9mm.
Pitch 2.54mm.

Contact Type

Dual Wipe Contact

Product Information

Product Category | Sockets
Family DIP Sockets
Product Part No. |I1SS16T1/03/RH
Manufacturer GTK

Weight (Gram) 0.8
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3.12. Socket DIP Solder 28 pins.

Product Part No.: 1ISS28T1/03/RH
Description: Socket DIP Solder 28 pins.
Product Feature: I.C. Socket DIP Solder Type 28 pins.

Specification

Row to Row
Distance

7.62mm.

Contact
Termination

Through Hole

Number of Pins 28
Pin Length 2.9mm.
Pitch 2.54mm.

Contact Type

Dual Wipe Contact

Product Information

Product Category | Sockets
Family DIP Sockets
Product Part No. |1SS28T1/03/RH
Manufacturer GTK

Weight (Gram) 1.4
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Contact Resistance: 30mQ max. at DC 100mA
Insulater Resistance: 1000MQ min. at DC 500V )
Current Rating: 1 AMP [
Dielectric Withstanding
Voltage: AC 500V For 1 minute
Operating Temperature: —55° C ~ +105° C
Contact: BRASS
Housing: PBT & 30% Glass Fiber (UL 94V-0) -
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A.

18.

19.

Arduino 1.0.1 version (The latest version includes in a Free CD) support
Windows, Mac OS X, Linux (32 bit/64 bit)

. Arduino 1.0 version support Windows, Mac OS X, Linux (32 bit/64 bit)

. Arduino 0023 version support Windows, Mac OS X, Linux (32 bit/64 bit)
. Arduino 0022 version support Windows, Mac OS X, Linux (32 bit/64 bit)
. Arduino 0021 version support Windows, Mac OS X, Linux (32 bit)

. Arduino 0020 version support Windows, Mac OS X

. Arduino 0019 version support Windows, Mac OS X, Linux (32 bit)

. Arduino 0018 version support Windows, Mac OS X, Linux (32 bit)

. Arduino 0017 version support Windows, Mac OS X, Linux (32 bit)

10.

Arduino 0016 version support Windows, Mac OS X, Linux (32 bit)

. Arduino 0015 version support Windows, Mac OS X, Linux (32 bit)

. Arduino 0014 version support Windows, Mac OS X

. Arduino 0013 version support Windows, Mac OS X, Linux (32bit)

. Arduino 0012 version support Windows, Mac OS X, Linux (32bit),
Linux (AMD 64bit)

. Arduino 0011 version support Mac OS X, Windows, Linux

. Arduino 0010 version support Mac OS X, Windows, Linux

. Arduino 0009 version support Mac OS X (>= 10.3.9):

PPC (10.4, 10.3.9), Intel. Windows. Linux

Arduino 0008 version support Mac OS X (>= 10.3.9) PPC, Intel.

Windows

Arduino 0007 version support Mac OS X (>= 10.3.9): PPC, Intel.

Windows, Linux

4.1.20. Arduino 0006 version support Mac OS X (>= 10.3.9): PPC, Intel.

Windows

4.1.21. Arduino 0005 version support Mac OS X (>= 10.3.9), PPC, Intel.

Windows

4.1.22. Arduino 0004 version support Mac OS X (>= 10.3.9). Windows
4.1.23. Arduino 0003 version support Mac OS X PPC / Mac OS X Intel,

Windows

4.1.24. Arduino 0002 version support Mac OS X, Windows
4.1.25. Arduino 0001 version support Mac OS X, Windows (with Java /

without Java)
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4.2. References

4.2.1. www.mlt-group.com
4.2.2. www.arduino.cc
4.2.3. www.atmel.com

4.2.4. www.es.co.th

4.2.5. www.ece.com.tw
4.2.6. www.wealthmetal.com
4.2.7. www.freeduino.org
4.2.8. www.gold-tek.com.tw
4.2.9. www.st.com

4.2.10. www.ligitek.com
4.2.11. www.mecquartz.com

4.3. Contact us

4.3.1. ML-Technology (MLT) sells products on Ebay.
If you will buy our product via Ebay.
Seller ID is mIt2009.

eh
4.3.2. ML-Technology (MLT) accepts Paypal payment.

If you will buy our product via Paypal.
Paypal account is mlt@windowslive.com

PayPalj

4.3.3. www.mlt-group.com
Email is mlt@windowslive.com
Tel. 081-027-0918

4.4. Funds Transfer (Bank Transfer)

4.4.1. Kasikorn Bank @ : Wangnoi branch , Savings account ,
The account no. 469-2-18796-8

4.4.2. Siam Commercial Bank O ; Future Park Rangsit branch ,
Savings account , The account no. 383-2-09377-2
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