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GPIO vyvody Raspberry Pi Pico pracuji se stejnosmérnym napétim
3,3V a maji proudove omezeni 12 mA. \Vétsina rizenych perifernich obvodl pouzivé

(VR VW 4 o

vyssi stejnosmérné nebo dokonce stridavé napéti a tecou jimi vétsi proudy.
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Tranzistor

- angl. transistor”

- polovodicova soucastka, ktera spina fizeny obvod sepnutim Fidiciho obvodu
- Fidici i Fizeny obvod mohou pouZivat rtizna napéti a proudy

- existuje mnoho ruznych druhu tranzistort s odlisnymi parametry a pouzitim

- existuje mnoho ruznych zapojeni tranzistoru



Pouzdra tranzistoru

- existuje nékolik desitek pouzder pro tranzistory

e/

pouzdra THT tranzistoru zacinaji pismeny TO, pouzdra SMT tranzistort pismeny SOT

e \/ / °

- nejbezne|si jsou pouzdra
- TO-92: plastove pulkulaté pouzdro pro tranzistory s nizkym vykonem
- TO-5: kovove kulatée pouzdro pro tranzistory se strednim vykonem
- TO-3: kovove kulaté pouzdro pro vykonove tranzistory

- TO-220: hranaté pouzdro pro vykonove tranzistory



’
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Pokud ma nejaka soucastka pouzdro napr. TO-220,

Voo .

nelze jeste rici, ze se jedna o tranzistor!

Ve stejnem pouzdre se bezne vyrabeji dalsi soucastky
(~ napétove requlatory, tyristory, dvojice diod, ...)



Bipolarni tranzistor

- angl. ,bipolarjunction transistor® (BJT)
- tranzistor Fizeny elektrickym proudem
- vyvody se oznacuil

- baze (angl. ,base”, B)

- kolektor (angl. ,collector”, C)

- emitor (angl. ,emitter”, E)

- ridici obvod = B-E, rizeny obvod = C-E




znacky bipolarnich tranzistoru




Tranzistory NPN a PNP

- tranzistor typu NPN se spina kladnym napétim baze proti emitoru
(= pozitivni logika)

- emitor se zapojuje smerem k 0V

- tranzistor typu PNP se spina zapornym napétim baze proti emitoru
(» negativni logika)

- emitor se zapojuje smerem K Vee
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zapojeni tranzistorii NPN a PNP
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Rizeny obvod se musi zapojit ke kolektoru
(~ Cast u emitoru je spolecna s ridicim obvodem)



Dulezite parametry bipolarnich tranzistoru

VRV 4

- nejvyssi pripustné napéti v Fidicim obvodu Uy [V

(VXY 4

- nejvyssi pripustné napéti v Fizeném obvodu U [V

- nejvyssi pripustny proud v fizeném obvodu (také ,kolektorovy proud®) I~ [A]

- proudové zesileni /i (nekdy také f) [1] (angl. ,current gain®)
je pomer proudu v rizenem a ridicim obvodu

- ubytek napéti na tranzistoru v Fidicim obvodu Ugp g7 [V
- ubytek napéti na tranzistoru v Fizeném obvodu U g .7 [V
- jmenovité zatizeni P, (W]

13



12864LCD

bipolarni tranzistor v analyzatoru soucastek
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Vypocet hodnoty bazového rezistoru

- potrebny spinaci proud /5. se vypocita z potfebného spinaného proudu /-
a proudového zesileni /i, (~ standardné se uvaZuje trojnasobek)

ICE

Ipp =3 -— |
heE
I:l R1
- odpor bazového rezistoru R, se vypocitd pomoci Ohmova zakona
z ubytku napéti na tranzistoru Up, Y o1
N
Upg — UBE(SAT) RZ
Ry = ——— ()=
IpE




0 @ Y K o, ¢ ' 4% Y 4
Overeni jmenoviteho zatizeni
- vykon vyzareny tranzistorem nesmi prekrocit jeho jmenoviteé zatizeni Py,

Ucesar) * Llce + Upgsar * Ise < Pp



koncoveé nebo brzdove LED svétlo
U,=12V, I, = 04 A
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Home > Products > Discrete & Power Modules > General Purpose and Low VCE(sat) Transistors > PN2222A
Previously Viewed Products

PN2222A: NPN Bipolar Transistor seietroduct. {7

Clear List

}.j Datasheet: General Purpose }‘j Product Overview » View Material Composition

Rev. 5 (198.0kB) w7 Mark as Favorite

Technical Documentation

The NPN Bipolar Transistor is designed for use in linear and switching applications. The device is housed in the TO-92
package, which is designed for medium power applications.

Design Resources & Documents

Technical Support
Features

Sales Support

* Pb-Free Packages are Available*

Technical Documentation & Design Resources

Application Notes (3) Package Drawings (1)

Data Sheets (1)

Status Compliance Description Container  Budgetary
Price/Unit

PN2222AG Obsolete PN2222A »» Rochester

»» Contact Sales Office

PN2222ARLRAG | Obsolete PN2222A » Rochester

»» Contact Sales Office

PN2222ARLRMG | Obsolete PN2222A »» Rochester

»» Contact Sales Office

PN2222ARLRPG | Obsolete PN2222A » Rochester

»» Contact Sales Office

Leadership Financials Press Search Jobs Technical Support
Announcements



https://www.onsemi.com/products/discrete-power-modules/general-purpose-and-low-vcesat-transistors/pn2222a

PN2222
£

General Purpose Transistor ‘ |

: TO-92

. . e . 1. Emitter 2. Base 3. Collector
NPN Epitaxial Silicon Transistor

Absolute Maximum Ratings 1.=25°C unless otherwise noted

Symbo Gnit
ColecorBmevotage | & |
ColeciorEmitervotage | 3% ]
ColecorCurent | w0 ]
nctonTemperate | 10|

Electrical Characteristics 1,-25°C unless otherwise noted

Symbol | Parameter | TestCondiion | Win._| Wax_|

BVcgo | Colecor Base BreakdownVolage | Ic=i0uAle=0 | &0 | |

BVceo | Collecor Emiter Breakdown Votage | Io=10mA 10| %0 | |

Eniterase Breakdown Vollage | le=tOuA lo0 | & [

icso___| Colecor Cutofi Curent_______[ V=50V 10| | 001 _|

cso | Emitlr Cutof Corent [ Veg3Vl=0 | | 10|

- o oroma | | 0|
V=10V, *lc=150mA 100

Vog (530 _| Colector-Emler Saturation Votage | 1o=s00mA lg=6omA | [ 1

Vg (sa) | ~Base Emiter Saturaton Vollage__| 1o7500mA g=s0mA | | 2

: I

5|

fr Current Gain Bandwidth Product Vee=20V, Ic=20mA, f=100MHz
Cob Output Capacitance Vea=10V, Ig=0, f=1IMHz -

*Puise Test Puise WIdth=300us, Duty Cycle<2%

©2018 Semiconducior Components Industies, LLC




AN U CE(LED) — 12V

UBE(MAX) =5V
UBE(MCU) =33V _
7o =9 z D1 UCE(MAX) =30V
’ . By = 35
SwWr— | @ T1 Upgsary = 2V
UCE(SAT) =1V
Pp=625mW
N

souhrn znamych a neznamych hodnot
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vypocet
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Zvétseni proudoveho zesileni

~ _ wé

- pro dosazeni vétsiho proudoveého zesileni jc mozné pouzit kaskadu tranzistoru

(tzv. ,Darlingtonovo zapojeni®, angl. ,Darlington configuration®), kdy se jejich proudova
zesileni nasobi

- dvojice kaskadove zapojenych tranzistoru se bezne vyrabi (~ ,Darlingtonuv tranzistor®)

- tranzistory s velkym proudovym zesilenim jsou vyhodné ke snizeni
proudu tekouciho spinacim GPIO vyvodem i v situaci, kdy to neni nutné potreba

22
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Darlingtonovo zapojeni
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Darlingtonovo zapojeni tranzistoru NPN a PNP
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Onsemi Products v  Solutions v Design v Support v Company v Careers

Home > Products > Discrete & Power Modules > Darlington Transistors > TIP120 (LEGACY FAIRCHILD)

TIP120 (LEGACY FAIRCHILD): Medium Power NPN

Darlington Bipolar Power Transistor

The Darlington Bipolar Power Transistor is designed for general-purpose amplifier and low-speed switching applications. TIP120, TIP121,

}.j Datasheet: NPN Epitaxial Darlington }.j Product Overview
Transistor

Rev. 2 (282kB)

» View Reliability Data
» View Material Composition
» Product Change Notification

17 Mark as Favorite

TIP122 (NPN); TIP125, TIP126, TIP127 (PNP) are complementary devices.

Replacement Active Part Number: TIP120

Features

High DC Current Gain - hFE = 2500 (typ) @ IC = 4.0 Adc
Collector-Emitter Sustaining Voltage @ 100 mA
Vceo(sus) = 60 Vdc (Min) TIP120, TIP125

Vceosus) = 80 Vdc (Min) TIP121, TIP126

Vceo(sus) = 100 Vdc (Min) TIP122, TIP127

Low Collector-Emitter Saturation Voltage

Vcg(sar) = 2.0 Vdc (Max) @ I¢c= 3.0 Adc

= 4.0 Vdc (Max) @ Ic= 5.0 Adc

Monolithic Construction with Built-In Base-Emitter Shunt
Resistors

Compact TO-220 AB Package

Pb-Free Packages are Available

Applications

Technical Documentation & Design Resources

Application Notes (1)

Data Sheets (1)

Benefits

End Products

Package Drawings (1)

\CHELTWRRET I @ Specifications @ Case Outlines

Product Status  Compliance Description

TIP1OO (| EGRACY

Package

Case
meOutllne

MSL Container

Type Temperature Type  Qty.

Budgetary
Price/Unit

Q Search the Site & Cross Reference @ 7 EN~

Previously Viewed Products

Select Product... v B

Clear List

Technical Documentation

Design Resources & Documents
Technical Support

Sales Support


https://www.onsemi.com/products/discrete-power-modules/darlington-transistors/tip120-legacy-fairchild

Thermal Characteristics
Values are at T = 25°C unless otherwise noted.

Symbol Parameter
Collector Dissipation (Tx = 25°C)
Collector Dissipation (T = 25°C)

ON Semiconductor™

TIP120/ TIP121 / TIP122
NPN Epitaxial Darlington Transistor

Pc

Electrical Characteristics
Values are at T = 25°C unless otherwise noted.

2ZidiL/ ZidIL/0Z1LdIL
ZZidiL/ ZidiL/0ZLdIL

Equivalent Circult

Features

* Medium Power Linear Switching Applications A !
« Complementary to TIP125/ TIP126 / TIP127 ( )

Symbol Parameter Conditions
_ ~ |TIiP120
Veeo(sus) Sgl't':;g’"Emmer SUStINING 5151 | 1= 100 mA, Ig = 0
TIP122
TIP120 | Vee=30V,Ig=0
Collector Cut-Off Current TIP121 Vee=40V, Ig=0
TIP122 | Vee=50V, Ig=0
TIP120 | Veg=60V, =0
Collector Cut-Off Current | TIP121 Veg=80V, Ig=0
TIP122 | Veg=100V,1c=0
Emitter Cut-Off Current Veg=5V,Ic=0
Vee=3V,Ic=05A
Vee=3V,Ic=3A

| I
" TO-220 R1

1Base 2Collector 3Emitter oo ook

Ordering Information

Part Number Top Mark Package Packing Method
TIP120 TIP120 TO-220 3L (Single Gauge) Bulk
TIP120TU TIP120 TO-220 3L (Single Gauge) Rail

TIP121 TIP121 TO-220 3L (Single Gauge) Bulk lc=3A, lg=12mA

TIP121TU TIP121 TO-220 3L (Single Gauge) Rail lc=5A, lg=20mA

TIP122 TIP122 TO-220 3L (Single Gauge) Bulk Vgelon) | Base-Emitter On Voltage!" Vee=3V.Ic=3A

TIP122TU TIP122 TO-220 3L (Single Gauge) Rail = =
Cob Output Capacitance ;":C% 1 1&:; le=0,

DC Current Gain‘")

Joysisuels)] uojbuieq jeixend3 NAN
Joysisuel] uojbuieq jeixend3 NdAN

Vcelsat) | Collector-Emitter Saturation Voltage!™

Absolute Maximum Ratings
Note:

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be opera- 1. Pulse test: pw < 300 us, duty cycle < 2%.
ble above the recommended operating conditions and stressing the parts to these levels is not recommended. In addi-
tion, extended exposure to stresses above the recommended operating conditions may affect device reliability. The
absolute maximum ratings are stress ratings only. Values are at T = 25°C unless otherwise noted.

Symbol Parameter Value Unit
TIP120 60
Veao | Collector-Base Voltage TIP121 80 \
TIP122
TIP120 60
Collector-Emitter Voltage TIP121 80
TIP122
Emitter-Base Voltage 5
Collector Current (DC) 5
Collector Current (Pulse) 8
Base Current (DC) 120
Junction Temperature 150
Tsta Storage Temperature Range -65 to 150

© 2001 Semiconductor Components Industries, LLC. Publication Order Number:
November-2017, Rev.2 TIP122/D




Typical Performance Characteristics

¢ZidiL/ iZidIL/0ZidIL

heg, DC CURRENT GAIN
Vas(sat), Veg(san{V], SATURATION VOLTAGE

LJA]. COLLECTOR CURRENT lc[A], COLLECTOR CURRENT

Figure 1. DC Current Gain Figure 2. Base-Emitter Saturation Voltage and
Collector-Emitter Saturation Voltage

Jojsisuel] uojbuipeq jeixends NdAN
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Vea[V], COLLECTOR-BASE VOLTAGE
Ve[V], EMITTER-BASE VOLTAGE

Figure 3. Output and Input Capacitance Figure 4. Safe Operating Area
vs. Reverse Voltage

PcW), POWER DISSIPATION

Te[’C]. CASE TEMPERATURE

Figure 5. Power Derating

WWW.Onsemi.com
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Typical Performance Characteristics
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Collector-Emitter Saturation Voltage

1000 10 '
VY,
f=0.1MHz \\ 6‘0\0%0
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rL UCE(LED) =12V

/N
I:I R1
UBE(MAX) =5V
UBE(MCU) =33V _
U CE(MAX) — 60 V
Iy, =17 \/ D1 ; _sA
R, =? § C(MAX) —
hr = 1000
R2
SW— ] @ o Usssan =29V
UCE(SAT) =4V
Pr,=65W
N

souhrn znamych a neznamych hodnot
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I~ 0,4
=—=3. ~ 1,2 mA
hpr 1000

IBE

R. — M _ M ~ 667 O
: Lyp 0,0012

UCE(SAT) ’ IC + UBE(SAT) ’ IBE — 4 * 0,4 + 2,5 * 0,0012 ~ 1,6W

vypocet



N
Privypoctu odporu predradného rezistoru R; je potreba brat v Uvahu
nejen ubytek napéti na LED, ale takeé ubytek napeti na tranzistoru! I:l -
\/ D1
N

N
R2
50 S @n




U—-Up—-U 12-1,8-4
Rle—CE(SAT):—:wQ
1 0,4

vypocet odporu predradného rezistoru



Unipolarni tranzistor

- angl. lield effect transistor” (FET)
- Cesky take ,tranzistor rizeny elektrickym polem®
- tranzistor Fizeny elektrickym napétim
- vyvody se oznacuji
- hradlo (ang|. , gate *, G)

- zdroj (angl. , source” S)

- odtok (ang|. , drain “, D)

- ridici obvod = G-§, rizeny obvod = D-S

33
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znacky unipolarnich tranzistoru
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Tranzistory s N-kanalem a P-kanalem

- tranzistor s N-kanalem se spina kladnym napétim hradla proti zdroji
(= pozitivni logika)

- zdroj se zapojuje smerem k 0V

- tranzistor s P-kanalem se spina zapornym napétim hradla proti zdroji
(» negativni logika)

- zdroj se zapojuje smerem K V¢

35



+12V +12V

N N
R1 |
| ()
7 o1
R1
X |
S\ \
(P ¥ o1
N
N N
GND GND

zapojeni tranzistoru s N-kanalem a P-kanalem
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Rizeny obvod se musi zapojit k odtoku
(~ Cast u zdroje je spoleCna s ridicim obvodem)!



Dulezite parametry unipolarnich tranzistorut

o

- nejvyssi pripustné napéti v fidicim obvodu U [V]

VRV 2

- nejvyssi pripustné napéti v fizeném obvodu U [V

- nejvyssi pripustny proud v Fizeném obvodu (také ,odtokovy proud) I, [A]

- spinaci napéti U o) [V] pro pozadovany proud v fizeném obvodu
je nejmensi napeti, ktere zpusobi dostatecné sepnuti tranzistoru

- ubytek napéti na tranzistoru v Fizeném obvodu Upscony V]

- jmenovité zatiZzeni P, (W

38
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unipolarni tranzistor v analyzatoru soucastek

39



Ovéreni parametru unipolarniho tranzistoru

- pro unipolarni tranzistor postacuje zajistit, ze
- Vo na GPIO vyvodu > Uggony Pro tranzistor s N-kanalem

- Vor, naGPIO vyvodu < Uggony PO tranzistor s P-kanalem

- vykon vyzareny tranzistorem neprekroci jeho jmenovité zatizeni Py,

P = UDS(ON) - Ipg

40



Onsel I “ Products v  Solutions v Design v Support v Company v Careers Q Search the Site & Cross Reference @ Q EN v

Home > Products > Discrete & Power Modules > MOSFETs > 2N7000
Previously Viewed Products

2N7000: N-Channel Enhancement Mode Field Select Product.. - )
Effect Transistor 60V, 200mA, 5 Q

}.j Datasheet: N-Channel }‘j Product Overview » View Reliability Data Technical Documentation
Enhancement Mode Field Effect » View Material Composition
Transistor » Product Change Notification Design Resources & Documents
Rev. 5 (757kB) w7 Mark as Favorite T e [T
These N-channel Small Signal MOSFETSs are produced using ON Semiconductor's proprietary, high cell density, DMOS technology. These Sales Support

products have been designed to minimize on-state resistance while providing rugged, reliable, and fast switching performance. They can be
used in most applications requiring up to 400 mA DC and can deliver pulsed currents up to 2 A. These products are particularly suited for low-
voltage, low-current applications.

Features

* Voltage Controlled Small Signal Switch

* High Saturation Current Capability

* Rugged and Reliable

* High Density Cell Design for Low Rps(on)

Applications
* Small Servo Motor Control
* Power MOSFET Gate Drivers
* Assorted Switching Applications

Technical Documentation & Design Resources
Application Notes (12) Data Sheets (1)

Simulation Models (5) Package Drawings (3)
L CUEWI R RETGESE D Specifications @ Case Outlines

Product Status Compliance Description Package MSL Container Budgetary

Case | | ' Price/Unit
Type Outline Type Temperature Type Qty.

$0.0871

2N7000

Inventory

$0.0787

2N7000-D26Z | Active 2N7000

Inventory



https://www.onsemi.com/products/discrete-power-modules/mosfets/2n7000

ONSEeMii.

DATA SHEET
www.onsemi.com

N-Channel Enhancement
Mode Field Effect
Transistor

2N7000, 2N7002,
NDS7002A

Description

These N-channel enhancement mode field effect transistors are
produced using onsemi’s proprietary, high cell densityy, DMOS
technology. These products have been designed to minimize on-state
resistance while providing rugged, reliable, and fast switching
performance. They can be used in most applications requiring up to
400 mAdc and can deliver pulsed currents up to 2 A. These products
are particularly suited for low—voltage, low—current applications, such
as small servo motor control, power MOSFET gate drivers, and other
switching applications.

Features

® High Density Cell Design for Low Rps(on)
® Voltage Controlled Small Signal Switch

® Rugged and Reliable

® High Saturation Current Capability

® This Device is Pb—Free and Halogen Free

1
1 2
23 3
TO-92 TO-92

CASE 135AN CASE 135AR

MARKING DIAGRAM

$Y&ZE3
2N
7000

JULL

— L@

= Assembly Plant Code
= Date Code

= Specific Device Code

MARKING DIAGRAM

.-

R} To
&E = Designates Space

&Y = Binary Calendar Year
SOT-23 Coding Scheme
CASE 318-08 72 = Specific Device Code
x=0,1
&G = Date Code

ORDERING INFORMATION
See detailed ordering and shipping information on page 7 of
this data sheet.

© Semioonductor Components Industries, LLC, 1996
August, 2021 - Rev. 5

Publication Order Number:
NDS7002A/D

2N7000, 2N7002, NDS7002A

ABSOLUTE MAXIMUM RATINGS Values are at T¢ = 25°C unless otherwise noted.

Symbol Parameter

2N7000

Voss Drain-to-Source Voltage

Voenr Drain-Gate Voltage (Rgs <1 MW)

Vass Gate-Source Voltage - Continuous

Gate-Source Voltage - Non Repetitive (tp < 50 ms)

o Maximum Drain Current — Continuous

Maximum Drain Current - Pulsed

Pp Maximum Power Dissipation Derated above 25°C

Ty, Tste | Operating and Storage Temperature Range

-551t0 150

°C

1/16-inch from Case for 10 s

To Maximum Lead Temperature for Soldering Purposes,

300

°C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.

THERMAL CHARACTERISTICS Values are at T = 25°C unless otherwise noted.

Symbol Parameter

2N7000

Raga Thermal Resistance, Junction to Ambient

312.5

ELECTRICAL CHARACTERISTICS
Values are at Tg = 25°C unless otherwise noted.

Symbol Parameter

Conditions

OFF CHARACTERISTICS

Drain-Source Breakdown
Voltage

Ves =0V, Ip=10uA

Zero Gate Voltage Drain
Current

Vps =48V, Vgs =0V

Vps=48V,Vgs =0V,
Tc = 125°C

Vps=60V,Vgs=0V

Vps=60V,Vgs =0V,
Tc = 125°C

Gate - Body Leakage,

Ves=15V,Vps =0V

2N7000

Forward

Ves =20V, Vps =0V

2N7002
NDS7002A

Gate - Body Leakage,

Ves=-15V,Vps =0V

2N7000

Reverse

Ves=-20V,Vps =0V

2N7002
NDS7002A

ON CHARACTERISTICS

Vasm) Gate Threshold Voltage

Vps=Vgs, lIp=1mA

Vbs =Vas, Ip =250 uA




2N7000, 2N7002, NDS7002A 2N7000, 2N7002, NDS7002A
ELECTRICAL CHARACTERISTICS (continued) TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

Values are at T = 25°C unless otherwise noted.
11
Symbol Parameter Conditions in. . i _ /25° \

ON CHARACTERISTICS

125°C

Rpsion) Static Drain-Source Vgs =10V, I =500 mA

On-Resistance
VGS = 10 V, lD = 500 mA,
Te=125°C

VGS=4.5 V, |D=75 mA
VGS=10V' |D=500mA

VGS = 10 V, |D = 500 mA,
Tc = 100°C

VGS=5V,|D=5OITIA

VGS=5V,|D=5OITIA, - 2 4 6 8
Tc =100°C

VGS= 1OV, |D=500mA

VGS = 10 V, ID = 500 mA,
T =125°C

VGS=5VI |D=50mA

VGS=5V' ID=50mA,
T = 125°C

Drain-Source On-Voitage Vgs =10V, I =500 mA
Vas =45V, I5=75mA
Vgs =10V, Ig =500 mA
Ves=50V,Ip=50mA
Vgs =10V, Ip = 500 mA NDS7002A
Vas=50V,Ip=50mA
On-State Drain Current Ve =45V, Vps=10V 2N7000
Vas =10V, Vps 22 Vpgien) 2N7002
Vas = 10V, Vps 2 2 Vps(en) NDS7002A
Forward Transconductance Vps =10V, Ip =200 mA 2N7000
Vps 22 Vps(on). Ip = 200 mA 2N7002
Vbs 22 Vps(on), I =200mA [ NDS7002A

—
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Threshold Voltage
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Ip, Drain Current (A)
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Viy Normalized Gate-Source
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Vgs. Gate to Source Voltage (V) Ty, Junction Temperature (°C)

Figure 5. Transfer Characteristics Figure 6. Gate Threshold Variation with
Temperature
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DYNAMIC CHARACTERISTICS
Ciss Input Capacitance Vps =25V, Vg =0V,
f=1.0MHz
Coss Output Capacitance
Crss Reverse Transfer
Capacitance
Turn-On Time Voo=15V, R =25 Q,

Ip=500mA, Vgs =10V,
Raen = 25Q

Voo =30V, R =150Q, 2N7002
lp=200mA, Vgs =10V, NDS7002A
Raen =25 Q f=1MHz
Turn-Off Time Voo =15V,R =25Q, 2N7000 V=0V _ , .
lp =300 mA, Vg =10V, 2 3 5 10 20 30 50 0.4 0.8 1.2
Reen=25Q

Vpo =30V, R_=150Q,

::?G; 2202%1?2 Vas =10V, Figure 9. Capacitance Characteristics Figure 10. Gate Charge Characteristics
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tlov UCE(LED) =12V

/N
I:I R1
V.. =33V Ugsmax) = 20V
VCC — B’V y D1 UDS(MAX) =60V
— N
BN

N4
GND

souhrn znamych a neznamych hodnot
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/de nenisplnena jiz podminka pripustnosti proudu v rizenem obvodu

Nicmeéne je zde jeste dalsi probléem...




oro CMOS obecneé plati:

3,3VLVTTL 3,3VCMOS 1,8 VCMOS

ruzné napétove standardy pro digitalni elektroniku
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

25°C
Vpg =10V o
1.6 =
- O
< i
— o Q
& 1.2 T = -55°C, 2
= &)
-
O / 9
c N
'§ 0.8
&
=
0.4 y
0 / _
0 2 4 -50 =25 0 25 50 75 100 125 150
Vgs, Gate to Source Voltage (v Ty, Junction Temperature (°C)
Figure 5. Transfer Characteristics Figure 6. Gate Threshold Variation with
Temperature
1.100 | | | 2
> Ip = 250 pA R
S 1.075 <
o — 0.5
- 5
€ 1.050 =
o -
© O 0.1
X 1.025 c
o g 0.05
-~ @D 500 -

Normalized




ALPHA & OMEGA English | Bk

SEMICONDUCTOR
; Products Applications Quality Investors Careers About AOS Contact Us

Powering a Greener Future ™

P — P—"

MOSFETs
IGBTs
Power ICs MV MOSFETSs (40V - 400V)

Intelligent Power Modules

Search by Excel File
Transient Voltage Suppressors

Wide Bandgap (SiC/GaN)
HVICs

T
Part Number Status R;::;:::::&" Package | Configuration Polarity mmmm 1.8V Qg (nC)
Search Products By -ﬂ“nmm

s CECeEs O OO oo OEEE

Single | Dual | Complementary

R — AOD4184A | Full Production - | To252 |  Ssingle
Enter Part Number v
Support Documents
Parametric Search v
() m Datasheet
Select Category... v Um Marking
[Jm Package
Select Subcategory... v (N Tape & Reel

m [ m Reliability Report

Cross Reference -~ Buy Now

Keyword v

Tools

Packaging

Short Form Catalog (PDF)
MOSFETSs Selector Guide (Excel)
IGBTs Selector Guide (Excel)
TVS Selector Guide (Excel)
PowerEsim

EZBuck Design Tool

Featured Product

Alpha and Omega
Semiconductor
Introduces Digital

i Multiphase Controller for
Telecom and General-
Purpose Applications

more »


http://www.aosmd.com/products/mv-mosfets/single/AOD4184A

ALPHA & OMEGA

General Description

current load applications.

SEMICONDUCTOR

Product Summary

The AOD4184A combines advanced trench MOSFET Vos
technology with a low resistance package to provide
extremely low Rpgion)- This device is well suited for high Rosion (at Vas=10V)

ID (at VGS=1 OV)

RDS(ON] (at Vgs = 4.5V)

100% UIS Tested
100% Rg Tested

AOD4184A
40V N-Channel MOSFET

40V
S0A

<7TmQ
<9.5mQ

L |

ALPHA & OMEGA
SEMICONDUCTOR

AOD4184A

Electrical Characteristics (T;,=25°C unless otherwise noted)

Symbol Parameter Conditions

STATIC PARAMETERS

Drain-Source Breakdown Voltage Ip=250pA, Ves=0V

Vps=40V, Vgs=0V

Zero Gate Voltage Drain Current

Gate-Body leakage current Vps=0V, Vgs= 20V

Gate Threshold Voltage Vos=Vas 1p=250uA

On state drain current Vas=10V, V=5V

Vas=10V, 1p=20A
Static Drain-Source On-Resistance T,/=125°C

V=45V, I,=15A

Forward Transconductance Vps=5V, Ip=5A

Diode Forward Voltage ls=1A Vgs=0V

Is Maximum Body-Diode Continuous Current

DYNAMIC PARAMETERS

Bottom View

Ces Input Capacitance

Coss Output Capacitance Vas=0V, Vp5=20V, f=1MHz

Crss Reverse Transfer Capacitance

Ry Gate resistance Vas=0V, Vps=0V, =1MHz 35

SWITCHING PARAMETERS

Qq(10V) |Total Gate Charge 27

45V
Q4(4.5V) [Total Gate Charge V=10V, Voam20V., 1,=20A 14 nC

Qgs Gate Source Charge 5 nC

Absolute Maximum Ratings T,=25°C unless otherwise noted

Qgq Gate Drain Charge 6 nC

Parameter

Maximum

to0n) Tum-On DelayTime 6 ns

Drain-Source Voltage

40

fr Tum-On Rise Time Vas=10V, V=20V, R =10, 17 ns

Gate-Source Voltage

*20

ofr) Tum-Off DelayTime Raen=3Q 30 ns
to

Continuous Drain Te=25°C

Current © Te=100°C

S0

40

Pulsed Drain Current

t Tum-Off Fall Time 17 ns

tr Body Diode Reverse Recovery Time  |lF=20A, di/dt=100A/us 20 29 38 ns

Qn Body Diode Reverse Recovery Charge |lF=20A, dl/dt=100A/us 18 26 34 nC

Continuous Drain Ta=25°C

Current T,=70°C

13

10

Avalanche Current ~

35

Avalanche energy L=0.1mH "~

61

To=25°C

Power Dissipation & Te=100°C

S0

25

Ta=25°C

Power Dissipation *  [T,=70°C

2.3

15

Junction and Storage Temperature Range

-55to 175

Thermal Characteristics

Parameter

Maximum Junction-to-Ambient .

t <10s

Maximum Junction-to-Ambient ne

Steady-State

Maximum Junction-to-Case

Steady-State

Rev0 : Sep 2009

www_aosmd.com

Page 10of 6

A. The value of Ry, is measurad with the device mounted on 1in’ FR4 board with 2o0z. Copper, in a still air environment with T, =25°C. The
Power dissipation Ppey, is based on R 4, and the maximum allowed junction temperature of 150°C. The value in any given application depends on
the user’s specific board design, and the maximum temperature of 175°C may be used if the PCB allows it.

B. The power dissipation Py, is based on T ,,.x,=175°C, using junction-to-case thermal resistance, and is more useful in setting the upper
dissipation limit for cases where additional heatsinking is used.

C. Repetitive rating, pulse width limited by junction temperature T uax=175°C. Ratings are based on low frequency and duty cycles to keep initial
T,=25°C.

D. The Ry is the sum of the thermal impedence from junction to case R, . and case to ambient.

E. The static characteristics in Figures 1 to 6 are obtained using <300us pulses, duty cycle 0.5% max

F. These curves are based on the junction-tocase thermal impedence which is measured with the device mounted to a large heatsink, assuming
a maximum junction temperature of T y,,.=175°C. The SOA curve provides a single pulse rating.

G. The maximum cumrent rating is package limited.

H. These tests are performed with the device mounted on 1 in® FR-4 board with 20z Copper, in a still air environment with T,=25°C.

THIS PRODUCT HAS BEEN DESIGNED AND QUALIFIED FOR THE CONSUMER MARKET. APPLICATIONS OR USES AS CRITICAL
COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS ARE NOT AUTHORIZED. AOS DOES NOT ASSUME ANY LIABILITY ARISING
OUT OF SUCH APPLICATIONS OR USES OF ITS PRODUCTS. AOS RESERVES THE RIGHT TO IMPROVE PRODUCT DESIGN,
FUNCTIONS AND RELIABILITY WITHOUT NOTICE.

Rev0 : Sep 2009 www.aosmd.com Page 2of 6




ALPHA & OMEGA
SEMICONDUCTOR

AOD4184A

TYPICAL ELECTRICAL AND THERMAL CHARACTERISTICS
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Fig 1: On-Region Characteristics (Note E)
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modul s MOSFET tranzistorem
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e/

Vyhodou modulu je, ze (obvykle) obsahuji veskerou potrebnou elektroniku.
Flektrické parametry je ovsem nutné resit i zde!



Galvanicke oddéleni obvodu

- oddéleni elektrickych obvodu takovym zptsobem,
aby dochazelo k prenosu elektrické energie bez spolecného vodice

- dve zakladni moznosti
- oddéleni magnetickym polem (» transformator, relé)

- oddéleni svetlem (» optoclen)

53



Relé

- angl. ,relay”
- elektromechanicky spinac

- nizka spinaci rychlost neumoziuje pouzit PWM
(~ nejvyssi frekvence spinani radove ~ 10 Hz)

- pri sepnuti a rozepnuti generuje elektromagneticke ruseni

(~ jiskreni)

e/

- mechanické casti maji omezenou zivotnost
(= opotrebeni kontaktu)
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priklady znacek relé
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Dulezite parametry relé

o

- nejvyssi pripustné napéti v Fidicim obvodu U, [V

VRV 2

- nejvyssi pripustny proud v Fidicim obvodu /; [A]

(VR VW 4

- nejvyssi pripustné napéti v fizeném obvodu U, [V

VRV

- nejvyssi pripustny proud v fizeném obvodu /, [A

- spinaci proud I-[A] (angl. ,switching current®)
je nejmensi proud, které zpusobi sepnuti rele



7 o1
3

N N

GND GND

zapojeni relé
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omRon Industrial Automation Europe ~ =] Login

Products Solutions & Industries Services & Support News & Events Q

f Products Switching Components Electromechanical Relays *

Electromechanical Relays

Filter by
Usage Poles Products
[J Interface U1 [J G2RV-SR Slim I/0 [J GeD4
Relay
[ General purpose 02
O G7T J G2R- _-S
[ Special purpose O3
(J MY Miniature ULy
(J High power O 4

Power Relay Family
[J Power Relay J MKS CJ MM

U G4Q U G7J

Overview 13 products found export to excel

Product G2RV-SR Slim /O G6D4 G7T G2R-_-S MY Miniature Power LY
Relay Relay Family
\ qQ S -
< 1.] 53
Terminals Push-in plus - Screw Push-in plus Push-in plus Screw
(] Push-in plus (3) Screw Screw Screw

] Screw (12)
] PCB terminals (2

] Quick-connect (2


https://industrial.omron.eu/en/products/electromechanical-relays

omRon Industrial Automation Europe ~ =] Login

Products Solutions & Industries Services & Support News & Events Q
f Products Switching Components Electromechanical Relays MKS(X) ~
Detailed information Specifications & ordering info Downloads

MKS(X)

DC-switching relay that can switch
220 VDC, 10 A (resistive load)

The MK-S(X) is the smallest relay in the world that can switch
220VDC 10A resistive load. Applications include the safe and
reliable switching of valves, solenoids, contactor coils and other
instances where high resistive loads are encountered.

Suitable for DC-switching
DC load switching up to 10 A; 220 VDC (resistive load) jrey MK-S(X) Power Relays Datasheet
AC load models are capable of switching up to 15 A; 250 VAC (resistive load) L * PDF 1.39MB

SPST-NO/SPST-NC contact form enables contact welding detection
Lockable test button for easy testing

Compare all models # CAD Library

CLC <L

Specifications & ordering info

Ordering information

Models for DC loads

Contact form LED indicator & lockable test button Order code Common coil voltages *
(___=coil voitage + AC/DC)
DC AC

SPST-NO (1-pole) yes MKS1XTIN-10 12, 24, 48, 110, 220 24, 110, 230


https://industrial.omron.eu/en/products/mks-x

New Product MK-S(X)

Specifications

Power Relays Ratings
M K-S(X) Operating Coil

Must Must Maximum
Rated current (mA) operate release voltage
voltage (V) | voitage (V) | allowabie (V)

MK-S-series Relays with DC-switching Wk | oW ' Percentage of rated voitage

Models That Can Switch 220 VDC, 10 A 266 | 23

o - o ™ oxe e 30% min. at
(Resistive Load). | _ T 22 L 60 Hz
. - - 133 118 25% min. at

50 Hz

* Switch a DC load of 220 VDG, 10 A (resistive load). ‘ | g, 12.1 105
» Models for AG Loads can switch 250 VAG, 15 A (resistive load).  § al |} \ ::3 'gg
* Lineup includes models with SPST-NO and SPST-NO/SPST- n - $ - - =
NG contact forms. 2 3 832 380
* Using a SPST-NO/SPST-NG contact form enables detecting — \ . ) \ - 320 1,500 Approx. 1.5W
contact welding. (When the NO contacts become welded, the ~ol P 110 136 8.060
NG contacts will maintain a minimum distance of 0.5 mm.) : - 5g 220

. . . - - The rated current and coil resistance are measured at a coil temperature of 23°C with tolerances of +15%/-20% for AC rated current and
* Models available with operation indicators and built-in test +15% for DC coil resistance.

buttons. Performance characteristic data are measured at a coil temperature of 23°C.

- . For the most recent information on modeis that have been certified for The maximum allowable voltage is the maximum value of the allowable voltage range for the operating power supply for the relay coil.
* RoHS compliant. safety standards, refer to your OMRON website. There is no continuous allowance.

« Standards: UL, IEC (TUV certiﬁcation) . The rated current is approximately 5 mA higher for Models with Built-in Operation Indicators (DC operating coils).

Ordering Information

|Whenyouo¢det.specifymeratedvonage_ |
General-purpose Relays
Models for DC Loads

Contact form SPST-NO SPST-NOVSPST-NC

Type Model Rated voltage (V) Model Rated voitage (V)

, 100, 110, 120, 200, 220, ! AC: 24, 100, 110, 120, 200, 220,
Standard Models MKS1XT-10 MKS2XT-11
.24, 48 110, 220 DC: 12,24, 48,110, 220

Models with Builtin 100, 110, 120, 200, 220, 230, AC: 24, 100, 110, 120, 200, 220,
5 ) MKS1XTN-10 MKS2XTN-11
Operation Indicators > 2448110, 220 DC: 12, 24, 48, 110, 220

. 124,100, 110, 120, 200, 220, ! AC: 24, 100, 110, 120, 200, 220,
Modeis with Test Button MKS1XTI-10 MKS2XTI-11
. 24,48 110, 220 DC: 12,24, 48,110, 220

Models with Test Button and , 100, 110, 120, 200, 220, X AC: 24, 100, 110, 120, 200, 220,
== = - MKS1XTIN-10 MKS2XTIN-11
Built-in Operation Indicators = .24 48 110,220 DC: 12,24, 48,110, 220

Models for AC Loads

Contact form SPST-NO SPST-NOVSPST-NC

Type Model Rated voitage (V) Model Rated voitage (V)

AC: 24,100, 110, 120, 200, 220, . AC: 24, 100, 110, 120, 200, 220,
Standard Models MKS1T-10 MKS2T-11
DC: 12,24, 48, 110,220 DC: 12,24, 48,110, 220

. — AC: 24, 100, 110, 120, 200, 220, 230, AC: 24, 100, 110, 120, 200, 220,
uoous_wnlnqult-m MKS1TN-10 200, 22 MKS2TNAT 2 20, 2
Operation Indicators DC: 12, 24, 48, 110, 220 DC: 12, 24, 48, 110, 220

) AC: 24,100, 110, 120, 200, 220, . AC: 24, 100, 110, 120, 200, 220,
Modeis with Test Button MKS1THIO MKS2TH11
DC: 12,24, 48, 110, 220 DC: 12,24, 48,110,220

- AC: 24, 100, 110, 120, 200, 220, 230, AC: 24, 100, 110, 120, 200, 220,
Modeis with TestButtonand | ...y 10 = MKS2TIN-11 —=
Buiit-in Operation Indicators DC: 12, 24, 48, 110, 220 DC: 12, 24, 48, 110, 220

Accessory (Order Separately)
Connecting Socket

Classifications
Back-connecting Socket PCB Terminals

- Mounts to DIN Track or via
Front-connecting Socket | _




MK-S(X)

Contact Ratings for Models for DC Loads

Contact form
Model
Load
Item

SPST-NO

SPST-NO/SPST-NC

MKS1XT((N)-10

MKS2XT(M(N)-11

Inductive load

LR=Tms | DCi3class

Inductive load

LR=Tms | DCi3class

Contact configuration

Double-break

Double-break

Single-break

Contact material

AgSnin

AgSnin

Rated load

10A,220VDC | 5A,220VDC | 04 A 220VDC

5A.220VDC

3A 220VDC 02A,220VDC

2A,220VDC

0.3A, 220VDC 0.1A 220VDC

Rated carry current

10A

5A

2A

Max. switching voltage

220 VDC

220VDC

Max. switching current

10A

5A [

S5A

3A

2A

Max. switching capacity

5|5|5|3|5|5|5|3|5|5| |33

2200W

1,100 W

(reference value)

440W

Note: if the L/R of an inductive load exceeds 7 ms with a Model for a DC Load, the arc interruption time must be less than approximately 50 ms

to use the Relay. Design the circuit so that the arc interruption time is 50 ms or less.

# These values apply to a switching frequency of 30 times per minute.

Contact Ratings for Models for AC Loads

Contact form
Model
Load
Item

SPST-NO

SPST-NO/SPST-NC

MKS1T()(N)-10

MKS2T(I)(N)-11

Resistive load

Resistive load

Contact configuration

Double-break

Double-break

Single-break

Contact material

AgSnin

AgSnin

Rated load

15A, 250 VAC

15A, 250 VAC

5A. 250 VAC

Rated carry current

15A

15A

5A

Max. switching voltage

250 VAC

250 VAC

Max. switching current

15A

15A

5A

Max. switching capacity

3,750 VA

3,750 VA

5|3|5|5|3|5|5|5|3|5| |5|3

(reference value)

1.250 VA

# These values apply to a switching frequency of 20 times per minute.

Engineering Data

MK-S(X)

Maximum Switching Power

MKS1XT-10, MKS1XTN-10
MKS1XTI-10, MKS1XTIN-10

-

[ DC resistve load
L |

n

Swirching cument (A)
S

1 10

100 1.000
Swttching voitage (V)

MKS1T-10, MKS1TN-10
MKS1TI-10, MKS1TIN-10

gioﬂ

5
3 15
»8 10
§
&

1

1

Ambient Temperature ve. Must Operate Voltage and Must Releaze Voltage

MKS2XT-11
AC Specification (60 Hz2)

8

Number of Relays: 5

5]

&

Mu st opsrst aralasss voltage (%)
8

-0 23 0
Ampient temperature (°C)

MKS2XT-11, MKS2XTN-11
MKS2XTI-11, MKS2XTIN-11

Swiching cument (A)

MKS2T-11, MKS2TN-11
MKS2TI-11, MKS2TIN-11

ey

w OwWm

Switching ourment (A)

-
La—

1 10

MKS2XT-11
DC Specification

1 T T
® Number of Relays: 5

5

Must operrtardease voltage (%
8

30 23 0
Amblent temperature (*C)

Inductive Load Switching Power (Modelzs for DC Loadz)

MKS1XT-10, MKS1XTN-10
MKS1XTI-10, MKS1XTIN-10

8

20VDC =

=
(=]

Switching cument (A)

e

0 900
Load tme constant {ms)

MKS2XT-11, MKS2XTN-11
MKS2XTI-11, MKS2XTIN-11

-
o

220v0C =

-

Swirching current (A)
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Optoclen

- angl. ,optocoupler® nebo ,optoisolator”
- elektroopticky spinac
- vysoké spinaci rychlost umoznuje pouzit PWM

- kombinace svetelne diody (~ vstup) a fototranzistoru (~ vystup)

o/ o o

(POZOR: existujl optocleny i s jinymi druhy optosoucastek)
- dulezité parametry vstupu jsou shodné s diodou
- dulezité parametry vystupu jsou shodné s vystupem bipolarniho tranzistoru

- pouzitelny obvykle jen pro relativné mala napéti a male proudy
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optoclen a jeho znacka
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Products » Optocouplers / Isolators

OPTOCOUPLERS / ISOLATORS

As safety products, optocouplers are designed to protect sensitive control circuitry or people from high voltages. They galvanically isolate the low- and high-voltage sides of a circuit by using an infrared emitter to transmit the control
signal to a photo detector and reduce electrical noise coupling. Optocouplers from Vishay feature high isolation voltages, wide temperature ranges, and a wide range of output configurations to provide a perfect fit for your application.

Optocouplers / Isolators What's New Document Library Design Tools Press Releases Product Videos
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Products » Optocouplers / Isolators » SFH618A, SFH6186

SFH618A, SFH6186 PRODUCT INFORMATION

Optocoupler, Phototransistor Output, Low Input Current

Th) Datasheet
FEATURES APPLICATIONS
« Good CTR linearity depending on forward current « Telecom
« Low CTR degradation « Industrial controls
« High collector emitter voltage, VCEO =55V « Battery powered equipment
EDA and CAD
D4 Share A“F{' Buy Now MODELS from uitra Ubeanian

Specifications Documents Design Tools Quality Request Sample Technical Questions

Showing 1 to 3 of 3 entries

CTR Min. (1) CTR Max. (1) Operating Temperature Isolation Voltage V;so Safety Standard(s)
(%) (%) (°C) (VRms)
AV AV AV AV AV
DIP-4 55 32 500 1 6, 5.5 -55 to +100 4470 5300 UL, cUL, CSA, VDE, BSI, FIMKO
DIP-4, 400 mil 55 32 500 1 6, 5.5 -55 to +100 4470 5300 UL, cUL, CSA, VDE, BSI, FIMKO
SMD-4 55 32 500 1 6, 5.5 -55 to +100 4470 5300 UL, cUL, CSA, VDE, BSI, FIMKO
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SFH618A, SFH6186

Vishay Semiconductors

Optocoupler, Phototransistor Output, Low Input Current

”
H79081-1 1

DESCRIPTION

The SFH618A (DIP) and SFH6186 (SMD) feature a high
current transfer ratio, low coupling capacitance and high
isolation voltage. These couplers have a GaAs infrared
diode emitter, which is optically coupled to silicon planar
phototransistor detector, and is incorporated in a plastic
DIP-4 or SMD package.

The coupling devices are designed for signal transmission
between two electrically separated circuits.The couplers are
end-stackable with 2.54 mm lead spacing. Creepage and
clearance distances of > 8 mm achieved with option 6.

ORDERING INFORMATION

Lo Lol o] Le] [ [o] [e] L] 2]

PART NUMBER

BIN

AGENCY
CERTIFIED/PACKAGE

UL, cUL 63 to 125 100 to 200 160 to 320
[ DP-4 ] SFH618A- SFH618A-3 SFH618A-4
DIP-4,400 mil,option6 [ - | SFH618A-3X006

SFH6186-3T (1), SFH6186-3T1

VDE, UL, cUL 63 to 126 100 to 200 160 to 320

SMD-4, option 7

SMD-4, option 9 SFHE186-2T ()

] Lo [#] [¢] H_
—
PACKAGE OPTION TAPE 102,

FEATURES
* Good CTR linearity depending on forward current
* Low CTR degradation Phutres

» High collector emitter voltage, Vceo =55V

* Isolation test voltage, 5300 Vs
* Low coupling capacitance RoHS
» End stackable, 0.100" (2.54 mm) spacing COMPLIANT

» High common mode transient immunity

» Material categorization: for definitions of compliance
please see www.vishav.com/doc?999

APPLICATIONS
* Telecom

* Industrial controls
o Battery powered equipment
» Office machines

AGENCY APPROVALS

The safety application model number covering all products
in this datasheet is SFH618A. This model number should be
used when consulting safety agency documents.

e UL1577
e cUL
e CSA

* DIN EN 60747-5-5 (VDE 0884-5) available with option 1
* BSI
* FIMKO

DIP-2 Opticn ©

L — | -

t: 0.7 mm

AND ;
REEL -

CTR (%)

250 to 500
SFHE18A-5

SFH6186-5T (1),
SFH6186-5T1

250 to 500

- [ srisAsxoonO

SFHE186-4T (1)

SFH618A-3X001 SFHE18A-4X001

DIP-4, 400 mil, option 6

SFH618A-3X016

SFH6186-3X001T (1),
SFH6186-3X001T1

SFHE18A-4X016 SFH618A-5X016

SFH6186-4X001T SFHE186-5X001T

SMD-4, option 7 -] SFH618A-3X017T (1) | - | SFHB18A-5X017T ()

SMD-4, option 9

Notes
* Additional options may be possible, please contact sales office
(") Also available in tubes, do not put T to the end

Rev. 2.8, 29-Mar-18

For technical questions, contact:

Document Number: 83673

oDIoCcCoUDIar:

THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE. THE PROD
ARE SUBJECT TO SPECIFIC DISCLAIMERS, SET FORTH AT ww
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Polovodicove relé

- angl. ,solid-state relay” (SSR)

- vykonovy elektronicky spinac

- vysoka spinaci rychlost umoZnuje pouzit PWM

- misto tranzistoru muze byt pouzit take tyristor nebo triak (viz dale)

- duleZité parametry jsou shodné s relé

74



polovodicoveé relé
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Autorska prava: Sanying Electric (Wen-Cou, Cina)



znacky jinych optoclenu a polovodicovych relé
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omRon Industrial Automation Europe ~

Products Solutions & Industries Services & Support

f Products Switching Components Solid State Relays ¥

Solid State Relays

Filter by
Usage Control
[J Interface [J 1 phase
(J Power control (J 2 -3 phase
[J On/off switching
Overview 14 products found
Product G3RV-SR Slim /O G3R4 /-0
Relay
i
Terminals Push-in plus Screw
() Push-in plus (2) Screw
(] Screw (13)
D Tab (1)
Ampere 2 A (240 VAC 100 mA

rnanicnthin laasdd) A

News & Events

Products

(] G3RV-SR Slim I/10

Relay

(J G3F / G3FD

(] G3B/G3BD

(] G3NE

] G3PJ
G3F /| G3FD G3H/ G3HD
Screw Screw Screw
2A 3A 3A

2 A E A

=] Login
Q
(] G3R-1/-0O
(J G3H/ G3HD
(] G3NA
(] G3PA
(] G3PE

export to excel

G3B/G3BD G3NA

Screw

90A



https://industrial.omron.eu/en/products/solid-state-relays

omRon Industrial Automation Europe ~

Products Solutions & Industries Services & Support News & Events
14} Products Switching Components Solid State Relays G3NA ~

Detailed information Specifications & ordering info Downloads

G3NA

Hockey puck style SSR with
5-90A output currents

All models feature the same compact dimensions to provide a
uniform mounting pitch. A built-in varistor effectively absorbs
external surges. The operation indicator enables monitoring
operation.

5-90A output current
24-480VAC/5-200VDC output voltages
Built-in varistor

Operation indicator (red LED)
Protective cover for greater safety

Compare all models # CAD Library

CL L

Specifications & ordering info

Product filters Product

Common features ® [J G3NA-205B-UTU 100-240VAC

> Number of phases
1 (] G3NA-205B-UTU 5-24VDC

Application

ON/OFF

control

ON/OFF

contrnl

=] Login

™= G3NA Solid State Relays Datasheet

EXRd PoF 2.56 MB
Bm Features
Mounting Rated operational voltage,
method AC
Screw 24-240 V
DIN rail/screw 24-240 V



https://industrial.omron.eu/en/products/g3na

Solid State Relays

G3NA

The reliable choice for Hockey-puck-style
Solid State Relays.
Available in a Wide Range of Currents.

« All models feature the same compact dimensions to
provide a uniform mounting pitch.

« Built-in varistor effectively absorbs extemal surges.
(except G3NA-D210B-UTU)

« Operation indicator enables monitoring operation.
« Protective cover for greater safety.
» Certified by UL, CSA, and TUV.

For the most recent information on models that have been certified for
safety stancards, refer to your OMRON website.

A Refer to Safety Precautions for ANl Solid State
Relays.

G3NA
Ordering Information

M List of Models

Isolation

Zero cross
function

Indicator

Applicable output load

(See note 1.)

Rated input
voltage

Model

Phototriac

Photocoupler

Phototriac

Photocoupler

Phototriac

Photocoupler

Phototriac

Photocoupler

Phototriac

Photocoupler

Phototriac

Photocoupler

Phototriac

Photocoupler

Phototriac

The following models are scheduled to close the order at the end of
March 2020.

*» Models without “-UTU" (Not certified by TUV)

* Models with rated input voltage "AC 100-120° and "AC 200-240".

Model Number Structure

B Model Number Legend

G3NA-_ -]
1 23456 7
1. Basic Model Name . Terminal Type
G3NA: Solid Siate Relay B: Screw terminals
2. Load Power Supply . Zero Cross Function
Blank: AC output Blank: Equipped with zero cross function
D: DC output (AC-output models only)

3. Rated Load Power Supply Voltage . Certification )
2: 200 VAC or 200 VDC uUTu: Certified by UL, CSA, and TUV
4: 400 VAC

4. Rated Load Current

Note: Not all combinations of current and voltage are available.
05: SA
10: 10A
20: 20A
25 25 A
40: 40 A
50: S0A
75 7S A
20: 80 A

Photocoupler

Yes

Yes

SAat2410 240 VAC
(See note 2.)

St0 24 VDC

G3NA-205B-UTU DC5-24

100 to 240 VAC

G3NA-205B-UTU AC100-240

10 A at 24 to 240 VAC
(Seenote 2.)

St0 24 VDC

G3NA-210B-UTU DC5-24

100 10 240 VAC

G3NA-210B-UTU AC100-240

20 A at 24 to 240 VAC
(See note 2.)

Sto 24 VDG

G3NA-2208-UTU DCS5-24

100 to 240 VAC

G3NA-220B-UTU AC100-240

25 A at 24 10 240 VAC
(See note 2.)

Sto 24 VDC

G3NA-225B-UTU DC5-24

100 to 240 VAC

G3NA-225B-UTU AC100-240

40 A at 24 to 240 VAC
(See note 2.)

S1t024VDC

G3NA-2408-UTU DCS5-24

100 to 240 VAC

G3NA-240B-UTU AC100-240

S0 A at 24 1o 240 VAC
(See note 2.)

St0 24 VDC

G3NA-2508-UTU DC5-24

100 to 240 VAC

G3NA-250B-UTU AC100-240

75 A at 24 to 240 VAC
(See note 2.)

St0 24 VDC

G3NA-275B-UTU-2 DGS-24

100 10 240 VAC

G3NA-275B-UTU-2 AC100-240

90 A at 24 to 240 VAC
(See note 2.)

St0 24 VDC

G3NA-290B-UTU-2 DGC5-24

100 0 240 VAC

G3NA-280B-UTU-2 AC100-240

10 A at 200 to 480 VAC

St0 24 VDC

G3NA-410B-UTU DC5-24

100 to 240 VAC

G3NA-410B-UTU AC100-240

20 A at 200 to 480 VAC

St0 24 VDG

G3NA-420B-UTU DGCS5-24

100 to 240 VAC

G3NA-420B-UTU AC100-240

25 A at 200 to 480 VAC

Sto0 24 VDC

G3NA-425B-UTU-2 DGS-24

100 to 240 VAC

G3NA-425B-UTU-2 AC100-240

40 A at 200 to 480 VAC

St0 24 VDC

G3NA-440B-UTU-2 DGS-24

100 to 240 VAC

G3NA-440B-UTU-2 AC100-240

S0 A at 200 to 480 VAC

Sto24VDC

G3NA-4508B-UTU-2 DCS-24

100 to 240 VAC

G3NA-4508-UTU-2 AC100-240

75 A at 200 to 480 VAC

St0 24 VDC

G3NA-475B-UTU-2 DGS-24

100 to 240 VAC

G3NA-475B-UTU-2 AC100-240

90 A at 200 to 480 VAC

St0 24 VDC

G3NA-490B-UTU-2 DGS-24

100 to 240 VAC

G3NA-480B-UTU-2 AC100-240

10 AatSto 200 VDC

St0 24 VDC

G3NA-D210B-UTU DG5-24

100 to 240 VAC

G3NA-D210B-UTU AC100-240

*All models are certified by UL, CSA, and TUV.
Note: 1. The applicable load is the value for when the SSR is used with silicon grease applied to the specified heat sink. The applicable load

depends on the ambient temperature. Refer to Load Cument vs. Ambient Temperature in Engineering Data on page 6.
2. Loss time increases under 75 VAC. (Refer to page 16.) Confirm operation with the actual load.




G3NA
Specifications

G3NA
Engineering Data

Load Current vs. Ambient Temperature

G3NA-205B-UTU G3NA-210B-UTU
G3NA-410B-UTU

M Ratings

G3NA-220B-UTU

Input (at an Ambient Temperature of 25°C)

Model

Rated voltage

Operating
voltage

Impedance
(See note 1.)
Input current

Voltage level

Must operate voltage

Must release voltage

G3NA-2008B-UTU(-2)
G3NA-475B-UTU-2
G3NA-490B-UTU-2

S1024 VDC

41032 VDC

7 mA max. (See note 2.)

4 VDC max.

1 VDC min.

100 to 240 VAC

75 t0 264 VAC

72 k2:20%

75 VAC max.

20 VAC min.

G3NA-410B-UTU
G3NA-420B-UTU
G3NA-425B-UTU-2
G3NA-440B-UTU-2
G3NA-450B-UTU-2
G3NA-D210B-UTU

St1024 VDC

41032 VDC

S mA max. (See note 2.)

4 VDC max.

1 VDC min.

100 to 240 VAC

75 10 264 VAC

72 k2:20%

75 VAC max.

20 VAC min.

Note: 1. The input impedance is measured at the maximum value of the rated supply voltage (for example, with the model rated at 100 to
240 VAC, the input impedance is measured at 240 VAC).

2. With constant current input circuit system.

Output

Model

Applicable load

Rated load
voltage

Loadvoltage
range

Load current (See note 1.)

With heat sink
(See note 2.)

Without heat sink

Inrush current

G3NA-205B-UTU

G3NA-210B-UTU

G3NA-2208-UTU

G3NA-225B-UTU

G3NA-2408-UTU

G3NA-2508-UTU

G3NA-275B-UTU-2

G3NA-20808-UTU-2

24 to 240
VAC

15 10 264
VAC

0.110 5 A (at 40°C)

0.11t0 3 A (at 40°C)

60 A (60 Hz. 1 cycle)

0.1 10 10 A (at 40°C)

0.1t0 4 A (a1t 40°C)

150 A (60 Hz. 1 cycle)

0.1 10 20 A (at 40°C)

0.110 4 A (at 40°C)

220 A (60 Hz. 1 cycle)

0.1 10 25 A (at 40°C)

0.1 to 4 A (at 40°C)

220 A (60 Hz. 1 cycle)

0.1 to 40 A (at 40°C)

0.1 to 6 A (at 40°C)

440 A (60 Hz, 1 cycle)

0.1 1o 50 A (at 40°C)

0.1 to 6 A (at 40°C)

440 A (60 Hz, 1 cycie)

110 75 A (at 40°C)

1to7 A (at 40°C)

800 A (60 Hz. 1 cycle)

110 90 A (at 40°C)

1107 A (at 40°C)

1,000 A (60 Hz, 1 cycle)

G3NA-4108-UTU

G3NA-4208-UTU

G3NA-425B-UTU-2

G3NA-440B-UTU-2

G3NA-450B-UTU-2

G3NA-475B-UTU-2

G3NA-4908-UTU-2

180 10 528
VAC

0.2 to 10 A (at 40°C)

0.2 10 4 A (at 40°C)

150 A (60 Hz, 1 cycle)

0.2 10 20 A (at 40°C)

0.210 4 A (at 40°C)

220 A (60 Hz, 1 cycle)

0.2 10 25 A (at 40°C)

0.2 to 4 A (at 40°C)

220 A (60 Hz, 1 cycle)

0.2 to 40 A (at 40°C)

0.2 to 6 A (at 40°C)

440 A (60 Hz, 1 cycle)

0.2 10 50 A (at 40°C)

0.2 1o 6 A (at 40°C)

440 A (60 Hz, 1 cycle)

110 75 A (at 40°C)

1to7 A (at 40°C)

800 A (60 Hz, 1 cycle)

110 90 A (at 40°C)

1107 A (at 40°C)

1,000 A (60 Hz, 1 cycle)

1,200 V (Vorm)

G3NA-D210B-UTU

S to 200 VOC

410 220 VDC

0.1t 10 A (at 40°C)

0.1 to 4 A (at 40°C)

20 A (10 ms)

400 V (Vceo)

Note: 1. The load current varies depending on the ambient temperature. Refer to Laad Current vs. Ambient Temperature under Engineering Data

on page 6.

2. When an OMRON Heat Sink (refer to Options (Order Separafely)) or a heat sink of the specified size is used.

ST
With stancand heat sink
AlD0Or
; ) OF aluminum
ElsazmeasunrgTSrnmx
75 mm x £3.2 mm

| WxHXY
Without heat sink

Load current (A)

| Ambient tempeature (°C)
G3NA-225B-UTU
G3NA-425B-UTU-2

Load current (A)

\

0
8
6
5
<
2
0
-30

50 80 100

Ambient iempeature (°C)

G3NA-250B-UTU
G3NA-450B-UTU-2
o0

I

Wim standand heat sink

S0

40

Load current (A)

—
100

Ambient iempeature (°C)

G3NA-D210B-UTU

20

10

With stancard heat sink
(YE2B-A100 of YE2S8-NS0)

o:aum’m.mglanen'easun ?
1SOmmx1 mnxﬁ.ani
(WxHxt)

\With iron measuring
100 x 100 x 0.8 (Wx HxT)

4=
Without heat sink \
2 o —

20 40 60 80 100
Ambient iempeature (°C)

Load cument (A)

0 |
-30-20 0O

OmRON

Load current (A)

20
16

GL'W"H”'

A
Wit iron measun
i 100 x 100%"5.3(Wxﬂ 1)

Without heat sink

¢ 4 1) X

Anibient femhéaturé (°C)

G3NA-240B-UTU

(%]
(=]

Load current (A)
n
(=]

I8

With stancar heat
Sk (YE2B-A150N or
YB2B-N150)

+

With iron measu |
100x100x1D.8 (WxHxT_|

=i0=20 0

Load cumrent (A)

Without heat sink

20 40 50 80 100
Ambient tempeature (°C)

G3NA-275B-UTU-2

G3NA-475B-UTU-2
I ——
70— 0.6°C/W with

Heat Sink \
X

Pl
~4A

40 607080 100
Ambient tempeature (°C)

G3NA-420B-UTU

Vith stancard heat sink
A100 or .
) 100) or aluminum
" piate measunng 200 mm—
X 200 mm x 13.2 mm
WxHxXT)

0} Wit iron
L 100 x1

Load current (A)

measun
x 90.8 (W x Hngt)

=) v

Ambient tempeature (°C)

G3NA-440B-UTU-2

—_—

of 1C/W.

I

. Wim standard heat

Sink (YB2B-A150N
or YB2B-N150)

2 N B

Viith iron measur ‘
100x100xM08 (WxHXT) |

Load current (A)

With YECB-A250
or hegt sink with a
raciabon

\Without heat Snik

4
io-‘zobzoioeo

80 100

Ambient tempeature (°C)

G3NA-290B-UTU-2
G3NA-490B-UTU-2

100

|

Load current (A)

gg~:5$82§888388

Ambient tempeature (°C)

Note: The ambient operating temperature of the Y82B-P250NF is -30 to 70°C.
Be sure the operating temperature is within this range.
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Elektrické spinani vykonove elektroniky

- pro spinani vysokovykonové elektroniky se ¢asto pouzivaji specialni soucastky

- tyristor
(angl. thyristor”)

- triak
(angl. triac’)

- bipolamni tranzistor s izolovanym hradlem
(angl. ,insulated gate bipolar transistor”, IGBT)

- G110 tyristor
(angl. ,GTO thyristor®, zkr. z ,gate turn-oft’)

82



Power (VA)

P

100M — 4—— Power Transmission High-Speed Rail On-Board Power Generation / Conversion
10M — ¢
(75}
g Light Indust
"1E R
n
=
: o™o
100k —| Pl Electric Vehicles
10k —
1k o |
Bipolar (=}
| \ Power Supplies
100 §’é —
GmE Oppilances Air Conditioning Microwave Ovens
| | \ | \ >
10 100 1k 10k 100k ™

Frequency (Hz)



PR o Tl e el S5 i L AN O S A AR L P hv2 ATy
i %hmg@% AU PTG AR i p R UABATO (1 Pier ok BY{SIOTA s &
< N % - .\. N / B : g .\... \ oS 7/ 14 % z\”.._‘ 2 ’ '
ﬂm.a.o r %, " , =" o s \ ; - 4 o'y v...n.,b, pINEWAN D : o il
WRR 2T 700 SR AT S SRR g1 Yo e
S B+ 0 11 2 I A 't e N AT

\, .m\w Y, R TALY E v

)
v/
IR N AN\ SO A

K

-
- — »

e

5

e

e §

1A

|

5

16

v \Nnﬁ#"- y - TN
Ui v T ] N |
G BRI\ [as N
,\.w 3\ | 3 .
N AU o ot ot
{ o I gl
YOS TSP Ve

4 .. - F a~~ 4 \ 4
R A B -~ e L\ VSR /, I 3 : Y | s J.... : /
sk U P ...i‘;i«f TR T IR : : |
. ’

\ ' SRS '
/ 3 (1 R
) ) ’ ' '

._ - 3 4’ ~.-.. i

i \ . Ly



o
O
>
'O
Na)
©
=
[an)
@
N
%
(]
/@)
@
O
>
'O
NG}
O
=5
Al
S
S
%)
@©

|
L
;




. (eyeld) Ayeup 24sa)) -eneid csloINy.

AT

.\1;
. .
it
4 T
L
R »
»
.
s ,.lo .
T8
S ¥
-

L , |
, _al _. g
AT ww

4’ .,

.l’.
L.'--I.s | P

!«.\»‘Q’ ‘(...‘.. [/ \J
by :r.l.'.

:

NS
e - - —-— 'l V’l ,. P \\y u .
i T B.. ’1\.3; d’iﬁ . T 1o
- L 1.
A " S Zas QS sa § PaVa . B0 P AR
Y 1 . RS L
- -
- £ .\awu 3 m
¢ { _ﬂ.w. N
- .u- ¢ .\ ’ 3\
" Lo
AR,
AR
n» RN »0
— dlt.ﬂ -4, \.'/ )r'
oo. Y ..x sp t
T i
: S | NG y
—_ ., o 2
AT
. vl
3 u* ”
- -‘\. n--l
A ! “

2 < an
o e & \U
ST
RPN
S
PR o s J
-1
R N
LK ,
’ .\ . -,
o " 7 iy
- S By {
. eh:
‘ : -w.. --!.).
' . S— -
\ !, ot Lav
\ - Y
\ $
3 X, o
p- i
3 -3 %
L
= » 3\ y
e A ¥
LA
.,..-
i,
bc

i

Ja Y .._n ”\A.?

. :
.
-
)
\
‘ ._.‘
R
R
v —%
¢, L
.
'

O
4
.
- - - -
- -
'y \ . .
- - o N . b
: [ - PN
Y ot* . ! - 5 -
: iy
. :

1.
- 5 -
. l: g _
4 - 2 P .
> R - >
~ . : . L
. ~ s .
”) by % = TR
.~ e L 2
. ~ /.{ i T 2 .
-
.
= ’ ! v lp."'A %
! 2 HA. ) _s .~ - /I
s Ol -~ §-—¢ ¢ < - VA [ -
- - v 4 3 v "y ~ L . ~ L .
A ) - ~
A . 5 ~ : .
. -
’ 4 . b . e Y ~
-
< - ~ 4 O e
W .,




£

JuAeldog -eAe
1

3 gty

- 3 /

»..V@BJ
_.




Ceska zelezniéni sit pouZiva celkem €tyFi ruzné napajeci soustavy.
Dvé stejnosmérné (3 kV na severu Ceska, 1,5 kV na trati Tabor - Bechyné) a dvé stiidavé
(25 kV 50 Hz na jihu Ceska a 15 kV 16,7 Hz na trati Znojmo - Satov - statni hranice
s Rakouskem). Casto jsou tedy potreba vicesystémové lokomotivy.



© Y

znacky vykonovych spinacich soucastek



Y 4 Y 4 Y 4 ® o
Spinani obvodu tyristorem a triakem
- tyristor se spina napetim a pouziva obvykle pro rizeni a regulaci
obvodu se stejnosmernym proudem

- triak se spina proudem a pouziva se pro fizeni a regulaci
obvodu se stridavym proudem

- pokud Fizenym obvodem protéka nenulovy proud, obvod je udrZzovan sepnuty
(POZOR: toto je zasadni odlisnost od tranzistoru!),
vyjimkou jsou GTO tyristory, které umoznuji vypnuti dalsi elektrodou
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tyristor v analyzatoru soucastek
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triak v analyzatoru soucastek
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Skolni zvonek

(prakticky priklad ze SSIPS, se kterym se denné setkévate)



Skolni zvonek na SSIPS

- pramyslovy zvonek 12V DC + zvonkovy transformator 230V AC/12 V DC

- Raspberry Pi 3B + Automation pHAT (- relé)
- softwarova Cast je realizovana skripty v jazyce Python, ktere jsou spoustény cronem

- ovéreni pracovniho dne (x vikendy, statni svatky)
s moznosti nastaveni dalSich vyjimek (~ prazdniny, maturitni zkousky, ...)

- sepnuti relé
(~ posloupnost kratSich zazvonéni)

- celkove naklady ~ 3500 K¢
(komercni systemy pro skolni zvoneéni se bezne pohybuji nad 10 000 K¢)
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prumyslovy zvonek
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Autorska prava: Honeywell (Charlotte [NC], USA)
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zvonkovy transformator
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Autorska prava: MK Electric (Singapur)
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Automation pHAT
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ni (Sheffield, VB)

Autorska prava: Pimoro



konstrukcni krabice
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Autorska prava: Glnther Spelsberg (Schalksmihle, Némecko)



Co |e tranzistor?
Jak funguje?
K cemu se pouziva?



Co je bipolarni tranzistor?
|’

Jak se oznacuji jeho vyvody?
Jak se zakresluje ve vykresech obvodu?

o/ 0/

Jaké parametry bipolarnich tranzistoru nas zajimaji?



Cim se lisi tranzistory NPN a PNP?

o« /

Jak se zapojujl?



Co je potreba overit pred pouzitim bipolarniho tranzistoru?
Jak se urcl hodnoty odporu a jmenoviteho zatizeni bazového rezistoru?



Co je Darlingtonovo zapojeni?
Kdy se pouziva?



Co je unipolarni tranzistor?
|’

Jak se oznacuji jeho vyvody?
Jak se zakresluje ve vykresech obvodu?

o/ ./

Jaké parametry unipolarnich tranzistoru nas zajimaiji?



Cim se lisi tranzistory s N kandlem a s P kanalem?

o« /

Jak se zapojujl?



Co je potreba overit pred pouzitim unipolarniho tranzistoru?



Cojerelé?
Jak funguje?
Kdy se pouziva?

o/ 0/

Jaké parametry relé nas zajimaji?



Co je optoclen?
Jak funguje?
Kdy se pouziva?

o/ ./

Jaké parametry optoclenu nas zajimaji?



Co je polovodicove relé?
Jak funguje?
Kdy se pouziva?

o/ ./

Jaké parametry polovodicovych relé nas zajimaji?



o/

Jaké soucastky se pouzivaji ke spinani a regulovani vykonoveé elektroniky?



