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* Transformers
e Basics
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e Characteristic Equation
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* Example 1

* The cube shaped transformer you plug into a wall socket is
sometimes called a “wall wart”

* Vv, is approximately 120v rms

What transformer turns ratio would be required
to generate an 18v rms secondary voltage

N, vp 120vrms
=—= = 6.66
N, wvs¢ 18vrms
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* Example 2

How much does the secondary voltage from the
previous slide vary due to power line voltage variation

US power line voltage can vary from 114v rms to 126v rms (range A)

N, 1 @ 114v rms, vg = 17.1v rms

B 32 il pl = Erensip
4 SHAE @ 126v rms, vg = 18.8v rms

Note: this is +/- 5%
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* Center Tap
e 1 primary coil, 2 secondary coils
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e Half Wave Rectifier
e Basic Implementation

slope=1
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e Simulation
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* Design Considerations

> +
> RL Vo

Reversed biased region

Vpmax = -vspeak

- breakdown requirement
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* Desigh Example R

* 120v rms primary voltage AROIRAILS Oy
e Transformer turns ratio: 12 Vv Vs

* Load resistance: 1KQ

 What are the diode requirements?

Breakdown:
120v rms, 12 turns ratio = v = 10v rms
10v rms > vepeak = 14.14v

Current:
(14.14v -vp)/1KQ = 14.14ma — v, /10K
typical v; is 0.6v = 13.54ma

guard band the design:
v = 0.6v

Vireakdown > 20V (14v rms)
l,.x > 20ma
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e Full-Wave Rectifier
e Basic Implementation
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e Simulation
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* Bridge Rectifier

Positive voltage and
current to the load
in both half cycles

Positive half cycle
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Negative half cycle
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* Bridge Rectifier
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* Bridge Rectifier
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Reversed biased region D1,D2

Vpmax = -vgpeak / 2

- breakdown requirement
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Forward biased region D1, D2
ipmax = (vspeak — 2v;)/R
—> current requirement
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* Comparison

Lower voltage drop — 1 v
Fewer active components — 2 diodes
More complex transformer - $S

transformer - S16
diodes - S0.10

16

Higher voltage drop — 2 v,
More active components — 4 diodes
Less complex transformer - S

transformer - S10 /
diodes - S0.20
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1N4001G - 1N4007G

1.0A GLASS PASSIVATED RECTIFIER

Features and Benefits Mechanical Data

Glass Passivated Die Gonstruction +  Gase: DO-41 Plastic
High Current Capabilty and Low Forward Voltage Drop. + Case Material Malded Plastic. UL Flammabilty Classification
Surge Overload Reling lo 304 Peak Rating 94-0
Lead Froe Finish, RoHS Gompliant (Note 1) « Moisture Sensitity: Lovel 1 per 4-STD-020
+ Teminas Fih-Tn. Plaig Loods SoderableporL-STO-
202, Method 208 @3
+ Foany Carorm
+ Marking: Typs Number
« Weight: 0.20 grams (approximats)

Ordering Information eia2)
{ s ey e
TG D0-41 Plestc SKITage & Reel, 12nch

TNI002G: D041 Plastc 5KTape & Recl, 12inch
400G D041 Plastc 5KTape & Reel, 13nch
40046 D041 Plasic 5KTape & Reel, | zinch
TNAUSG: D041 Plastc 5KTape & Reel_{Zinch
TNAOEG: D041 Plastc SKITape & Reel. T2neh
TG D041 Plste SKITapa & Reel. TEinen
Ratings and Electrical C @r,=25C
inge hase, it wave, 60z essiv o induciv ood
For curont by 20%
TNAGDT [ TNADGZ | TNATO3 | TNA04 | TNADOS | TNAODS | THADOT
Charactaristic [5ymmbol| 1N4001 T 1N4002 [ N403 | 1N4004 T IN40DS | INAO0S T INADOT [
Paskc Repebive Raverss Vollane )
Warking Peak Reverse Voags Vea | 50 | 100 | 200 | 400 | eco | soo | o0 | v
C Bincing Votags Ve
RS Reverse Voltags Veme | %5 | 70 | w0 | w0 | @ | s | w0 [ v
[Average Recties Oupet Curmemt (Nete @ T2 75°C | b 0 Y
Non e Pedk Forard Surgs CuranB-me -~ » "
Fonword Volege @ 1¢ = 108 7 o v
Poak Raverse Current @Ta= 25°C. s 50 -
Rated DC Blocking Voltage @ T = 125°C o s0
sical Reverse Recovery Time (Noiz 4] © 20 = POWER TRANSFORMER
pical Total C s 60 ra 5 :
pical Thermal R biont R 100 W Chassis Mount: Single Secondary
perating and Storage Temperature Range L Tere o175 c M A @ NETI CSs
ot  sppcatie

2 peckogny et vl our e o D e s

3 et s e 1 tans of 8.5 bt case F-13X
S Messired at 1.0 Mz and 3pplied reverse valage of 0V DC.

Electrical Spmﬁcahons (@25C)

1. Maximurm Power: 3.7.

2. Primary: 115V 50/60 H1

3. Secondary: 6.3V @0.

4. Voltage Regulation: 30 % VP @ fulload fo no oad
5. Temperature Rise: 350 TYP (450 MAX allowed)

Descrij
The F-13X s partof a series which has a long history of reliable service in the field,

1N4001G - IN4007G 1oi3 Jamuary 2012 made from a proven design and constructed with UL recognized materials.
Document nunber: DS26002 Rev. 8.2 wrwow. diodes.com = e e

Wound an a single channel nyion bobbin. Materials are UL recognized, Class B r_
(130° C rated.

Safoty:
These products are 100% hipot tested with an insulation of 1500V between

primary and secondary windings as well as between the primary / secondary e
windings and the core.

DC Dimensions:  Units: In inches

Output [a ]8T ec]

AC

Wounting Hole Diameter: 187 in e
Lead 7.0
Input polarny? we:grlvingln"ﬂ bt
Schematic:
m_} ame
transformer rectifier p fier cap 4))

hi

Primary:  Black to Black
Secondary: Green to Green

RoHS Compliance: As of manufacturing date February 2016, all standard products meet
the requirements of 2015/BEYEU, known as the RoHS 3 initiative.
* Upon printing, this document is considered "uncontrolled”. Please contact Triad

Magnetics’ website for the most current versicn.

Web: www. TriadMagnetics.com
Phone 851-277-0757 460 Harley Knox Bivd

Fax 951-277-2757 Peris, California 92571 Publish Date: Apri 18, 2019
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