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INVERTER

SORACHAT SAKDAYOD

SURIYA OUTAMAPHET
RUANGSAK JAREANPONG ADVISOR
1997

ABSTRACT

This DC — AC inverter is used the principle of PWM. Capable of supplying 220
volts at 50 Hz from 12 volts DC source. Maximum load is 600 VA. Oscillator is
controlled by crystal . the output is regulated voltage at 220 volts. It is including with
current , limiting ctreuit , thermal protection circuit , and used few current when there is

no load.
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7.2.9 J0ITNHUTIAN

+BY
10 py 5V vR2
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SCLAM3B

CMOS DUAL D-TYPE FLIP-FLOP

FEATURES

Independant Sat and Reset Controis

Static Operation

Logic Edge-Clocked Design

16MHz Toggle Rate @ 10Vde

Balanced Output Drive Current Specifications

> > e e

DESCRIPTION

The SCL40138B consists of two identical, inde-
pendent D-type Flip-Flops, These devices can be
used for shift register applications, and, by can-
necting the Q output to the Data input, for counter
and toggie applications, The logic level present at
the D input is transferred 10 the Q output during
the positive-going transition ol the Clock pulse.
Setting or resetting is independent of the Clock and
is accomplished by a high level on the Set or Reset
line, respectively,

TRUTH TABLE

cLéd | b | R ]S )

I | ] L] o 1

T a9 19 1 [

N ] 0 | O (WOCHANGE
n a 1 -] Q 1

= a o 1 1 Q ’

" BEEEEEREE

A = | gvel Changa
x = Don't Care

LOGIC DIAGRAM

CONNECTION DIAGRAM
{all packages)

Vpp Q Qp CLy Ry Dy Sy
] I ] l ] [ |

14 13 12 11 10 9 8
SCL4013B
1 2 3 4 5 6 7
T 1 I | I
Q4 Q4 €Ly Ry Dy 51 Vgsg

Add suffix for package:

C 14-pin Cerdip
D 14-pin Ceramic
E 14-pin Epoxy
F  14-pin Flat

H Chip

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
¥YDD - Vss
Operating Temperature Ta

C, D, F, H Dewvice
E Device

DC Supply Voitage 3to 15  Vde

5510 +126 0oC
4010 +85 ©OC

ELOCK DIAGRAM

Yoo
Ill
set, . $
.9 o 2 5,
1
cioca 2 LD g,
#iser 4
it e
[Pl 25,
1L PiF? 1y
CLOCKS —t— 032
rerr, 2
l'r
¥31




SCL4013B

ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS '+

1 [} E]
PARAMETER Yoo | conpiTions | TLOw = LT [T FYP
ftde " Min. | M | Min_ T Typ, | Max. | Min. | Mux,
DUIESCENT DEVICE oo
CURRENT 5 [VneVesorVpnl -~ |10 | — 0008718 [ — | 30 ludde
10 [All valid input - 20 - {o.0n P - &0
r 15 [combinatiam - 4.0 - [0.02 | 4.0 - 120

NOTES: ' Rernaining Static Electrical Charsetetisiicn arg listed under "SCLA000B Serms Famity Spacification™.
T T ow * -55°C % €, D, F, H device.
= =40"C for E dewece. v
Trasgn = +126°C for C, D, F, H devide,
=+ B5°Clor Edevce. : i
 Thit dievice hus bewn designed tor Belanced outout drive current specilications. Comult Family Specilication.

DYNAMIC CHARACTERISTICS (€ =80pF, T, = 25°C)

Voo | i
PARAMETER i (oo | Min. I Tvp. } Max. | Units
CLOCKED DFERATION
PROPAGATION DELAY TIME tr b Tpns, 5 - i 175 250 ny .
10 B 110
15 - 1 as 50
OUTPUT TRANSITION TIME Rrim. Trm s 4 - 100 00 im
. - 50 100 |
15 - 4D 80 |
MINIMUM CLOCK PULSE WIDTH Pwe, 5 - 70 140 ns
. 10 - 30 80
; |15 - 20 40
MAXIMUM CLOCK FREQUENCY e : 5 is 70 - MHz
10 8.0 16 -
1% 12,5 2% -
MAXIMUM CLOCK RISE AND FALL TIME' el tey 5 15 - - us
10 10 - -
15 | B - -
MINISALM SETUP TIME [T, £ - bl 50 m
10 - i 10 n
15 - 75 15
MINIMUM HOLD TIME Trow 5 - -25 0 ns
[ 0 - -0 0
! 1 15 _ -5 1]
SET AND RESET OPERATIONS
PROPAGATION DELAY TIME : : ! )
StoQ Ruwl ey m 5 - 125 250 ns i
10 - 65 130
15 - 45 90
MINIMUM SET AND RESET PULSE WIDTH  |Pws. PWp 5 - 65 . 110 ns
10 - ¢ 60
15 - %’ . 50 ;
SET AND RESET REMOVAL TIME toarm 5 - o i % ns |
10 - o . 10
15 - 0] 5

IWhen unis are cascaded, the maximum 1o and fall Limes of the clock input shauid be equal to or
less than the fransiion tenes of the data curputs d*iving dala inputs, alus the propagation delay af -
- the putDut driving 1tage for the output capacitive icad.

Vou. DRAN YOLTAGE (Vi) 50
T I ! I
<20 18 %6 -14 12 0 8 B o4 -2 0
T . r 45 Yo, = 18 ¥k T3
Vo = - 5 Ve % -5 T R ! 1
i i y. a F = 35 - ]
I A = = 7 I
Yoo = =10 Ve 7 ;; E E » T
— - = Yoo = 10 Ve
1 A —l A E = =
| .30 a 5 15 ]f//
. lag S 8 10 |
Vo =—15 vor—_L<] ) £ % Vos =5 vie T,=28°C
: ‘ A B ¥ [ il
r | i Dl ~ 0 2 4 6 8 W 12 14 6 8 20
L . 0 Yoo, DRAIN YOLTAGE {Yoc|
-
Typical P-Channe! . Typical N-Channel

Source Current Characteristics Sink Current Characteristics



SCL4081B, SCL40828 ®

SCL40738

CMOS AND GATES

SCL4081B - Quad 2-Input AND
SCLA4082B - Dual 4-input AND
SCLA4073B - Triple 3-input AND

FEATURES

Buffered Qutpurs

Diode Protection on all Inputs

Fuily “B"-Series Compatibre

Balanced Output Drive Current Specifications

> e

TRUTH TABLE

Inputs Qutput

11--:1 1
All other combinations ¢]

FUNCTION DIAGRAMS

14
18
2A
18
Ja
B
44 12
48 12

D O v o .

10 3Y¥

11 4Y

=
D
L -
-

Y = AB

SCL40BIB
1a 2
tB 2
1c 4
1 s
1A 9
§8 10
1c 1
ap 12 Y - ABCD

SCL4073B

10 3Y

Y = ABC

Vg = Pin 14
¥s5g » Pin 7
for all Devices

CONNECTION DIAGRAMS
(all packages}

) Voo 48 4A 4Y 3Y 38 3A

! ] 11 I | L
4 13 12 1! 10 9 B
SCL4081B
1 2 3 4 5 6 7

V I ! ] l l I
1A 18 1Y 2Y 2A 28 Vgg

Vpp 2¥ 20 2C 28 2A NC

1 L.l l | |

14 13 12 11 10 9 8
SCLa082B

1 2 3 4 5 6 7

T T ] I I I

1Y 1A 18 1€ 1D NC vgg

Vop 3C 38 3A 3Y 1Y IC
] L | ] ] I |
14 13 12 11 10 5 &
5CL40738
1 2 3 4 5 6 7
1

LI 1 o

14 18 2A 2B 2C 2Y Vgg

Add sutix for package”

C  14-pin Cerdip
D 14-pin Ceramic
E 14-pin Epoxy
F  14-pin Flat

H Chip

RECOMMENDED OFERATING CONDITIONS
For maximum reliability:
VDD - Vss
Operating Temperature Ta

C,D, F, H Device
E Device

DC Supply VYoliage 31018 Vvdc

55 t0 +125 oC
4010 +85 OC



4 SCL4081B, SCL4QE2B, SCL40738

ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS '-?

. 2 o 2
PARAMETER ' Voo | conpiTions | TLow 5 C THIGH | Unin
Vel Min. | Max. | Min. | Typ. | Max. | Min, | Max
GUILSCENT DEVICE oo
CURRENT 5 [V *VegorVoo| - | 005| - 0 0.05| - 1.5 |unde
10 (Al valid :nput - o10| - 000V | 010 - 30
15 leombinations - 020 - 0002 | Q.20) — 6.0

WOTES: ! Remammg Statie Electrical Characteristics are listed under ~SCL40008 Seﬂn Family Specifications”
1 Tyiow = -55°C for C, D, F. H device.
= «40°C for E device.
Teign = +125°C for C, D, F, H device.
=+ B5°C for E device.
¥ These devices have been detigned fot balanced quiput drive current spec:fications. Cansuit Family Specilications.

DYNAMIC CHARACTERISTICS (C, = 50pF, T,a = 25°C)

v - N
P oo .
ARAMETER (vach Min, Typ. Man Units
PROPAGATION DELAY TIME Tppm. oy 5 - 150 300 ns
10 - 65 130
15 - 50 w0
QUTPUT TRANSITION TIME Trem. thd 5 - 100 200 ns
10 - 50 100
15 - 40 BO
Yop DRAIN YOLTAGE (voe) 50 - , T
-20 18 16 -y a2 IIU ? -Ta - i a — 4 Yo, = 15 Voe —~
¥ =~ 5 Vo iy i ;‘; :
! 4 g 10 oy =
— o &
Yo == 10 Ve // 18 ; g ¥
- S n 2 § a5 7 Voo =0 Ve
H il 25 § et 20 .
» 2 3 7 |
= 3 o -
Yo = =15 Ve ] Iy ; = 5;/‘ F'ml § Vi 3 T,=25C A
| . H L 1
T TAJ"’I““" = 0 2 4 6 8 10 12 14 16 18 20
-50 Vog, DRAM YOLTAGE (¥de)
Typical P-Channel Typical N-Channel
Source Current Characteristics ' Sink Current Charactenislics
LOGIC DIAGRAMS SCHEMAT!IC DIAGRAM - SCLA0B2B {1 of 2 gates)

5o || ey

5CL4082B .
_,| ‘
'
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LM124/LM2?4/LM324 LMI124A/LM224A/LM324A, LM2802

low power quad operational amplifiers

“general description

The LM124 series consists of four independent, high
gain, internaily frequency compensated operational am-

plitiers which were designed specifically to operate from '

3 single power supply aver 3 wide range of vaitages.
Operation from split power supplies is also possible and
the low power supply current drain is independent of the
magnitude of the power supply voltags.

Applicatian areas include transducer ampiitiers, de garn

-blocks and all the conventionai 0p amp circuits which
now can be more easdly implemented in singie power
supply systems. For example, the LM124 series can be
directly operated off of the standard +5 Voo power
supply voltage which is used in digital systems and will
2asily provide the required interface eiectronics withaut
requiring the additional 215 Yoo power supplies.

unique characteristics

® in the linear mode the input common-mode voitage
range includes graund and the output voltage can aisa
swing to ground, even though operated from only a
single pawer supply voitage.

® The unity gain cross frequency is tamperature
campensatad.

& The input hias current is also temperature

compensated.

advantages

‘" Eliminates need toc dual -supplias

= Four internally compensated ap amps in a gngle
package i

= Allows directly sensing near GND and Vour also
goes o GNO

® Compatible with all farms of togic

® Power drain suitabie for battery operation

features

" Internally frequency campensatad for unrty gain

= Large de voltage vain 1430 uB
2 Wide bandwidth {unity gain} 1 MHz

ftemperature compensated)
= Wide power suppiy range:
Singte supply 3IVgcto 30 Vpe
or dyual supplies Y18 Vpo to =15 Wpe .
® Very low suppiy cusrent drain {S00uA] — essentlaily
independent of supply voltage {1 mW/op amp al.‘!
+5 Vel H

E Low mnout biasing current 45 nAge)
{remperature compensated) I
= Low input offset voltage Ve
and otfset currant ENET N

® Inout common-morie woitage range includes ground ;

" Dilferennial input volrage range equai 1o the DE\WEI"I
supply voltage ¥

& Large output voltage
SWing

OVpeto V™ ~ 1.5 vDCj

connection diagram

Ouai-in-Line and Flat Package

JUTRUTA Ul e meuTa’ Gha LLULR MU TV R T T Y

1% 1 13 " 18 3 ]

- 1

1

5 .

T l: ] s ] )

T wTruT l-n'rl‘ (LU R v WAUT T nPUZT ouTRuT
-

08 WOw . £

o _'_'., . = T
Chkrl\hmb- LM12‘D LM1Z4AD, Ordu Number LM124J LM124M
LM2243, LMZ24 A0, LMI24),

i LM:HHAJ or LM29024

TLM224D or LMZ24AD
e 7,_‘__5-“1 .
om.-mmuﬁ.mzaﬁ LM1Z4AF.

schematic diagram (gach Amalifier)
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MOTOROLA

m SEMICONDUCTOR Sk

TECHNICAL DATA

BD675, BDE75A

BD677, BD6TTA

BD679, BD679A
BD681

L

PLASTIC MEDIUM-FOWER
SILICON NPN DARLINGTONS

.. 1or uss as Qutput devices in complementary generai-gurpase amp-

lifier applications.

« High OC Current Gain -
hee = 750 (Min) @3¢ = 1.5 and 2.0 Adc

e Monolithic Construction

e BD675, 675A, 677, 677A, 679 679A, BB1 are complementary with

BOG786, 576A, 678, 67BA, 630, 6B0A, 682

& BO 677, 677A, 6§79, 679A are equivalent to
#.JE 200, 801, 802, 303

4.0 AMPERE
DARLINGTON
POYWER TRANSISTORS
NPR SILICON

45, 60, 8¢, 100 VOLTS
40 WATTS

MAXIMUM RATINGS

[ v combos [ epe75 | BD677 | aDs79 | GOGAY |
ating YmE D675 |BO67 T4 IBDETIA
Coilector-Emitier Yoltage " wegpn | 45 80 | 8a 100 vdc
Collector-Bass Voltage veg 45 g0 | eo 100 | Vde
Emitter-Base Yaltaoe VER 50 Ve
Collecrar Currant i 4.0 Adc
| Basa Current Ig Q.1 Adc |

Tatal Device Dissipation Fo
@Tg=25°C . 40 Warts
Darats above 25 °C 0.2 w/oc
F)oanlmg snd Storage Junction Ty, Tygg c
L Tamperating Range --55 tg +150
THEAMAL CHARACTERIST!ICS
Charscmristic [ Symbol ‘ Mux Unit |
Thermai Aesistance, T Mot ) 1
Junction ta Caia 1 l 313

50 T

Fp. POWER GISSIPATION IWATTS)

i5 i 45 (3] i} kil 108 MmO 150 €3
T, GASE TEMPERATURE {971

KOTES:
1. AMENSIONING AND TOLERAMONG PER ANSI
114 5N, 198,
1 CONTAGLUNG DIMENSION: INCH.
MILLMETERS | INCHES
1 OM MY | MAX G MIN_ T MAX i
A 0% | 0k | 0aE § 3435 ST;L:“' TR ||
; :sa V7 ug ‘T ;3;2 : 1 COuECTOR
e gar L
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BDE75, 675A, BDE77, 677A, BD679, 679A, BD6E1

ELECTRICAL CHARACTERISTICS (T = 29°C unless grherwise notec!

[_ Charscteristic l Symbal [ Mo [

Unin

CFF CHARACTERISTICS

Callector-Eminer Braakdown Voitagel H BD675, 6754 BVYcEQ 45
{lg = SO mAde, {g = G BDST7, 677A &0
BD679, 6TIA 30

BD&R1 100

Ydc

Colscioe Cutptf Current ICED

(Vg = Hail Rated Vg, tg " 01 -

S00

wAde

T Cabector Cutolt Current ¢ce0
{Veg * Aared BVGEQR. 'E* O -
'Weg = Ratra BYppQ, g = 0. Tg = 100°C) B

0?2
20

mAdc

Emrerer Cutoll Corrent ‘£Eg0 - }
‘Vgg TS50 Ve 120 }

20

mAdc

e CAAACTERISTICS

LDC Current Gamnt !l hEE i
i Hp+ | EAde Vog = 1.0 Vel BDE7S, 677,679, 631 ! €0
| lgr20ade voE =10 vdel 8D §75A, 677A. 6794 | =a

[ Zailector Emitter Saturation Voltage! 1} ‘
llg = V.5 Adc.1g = 30 mAgel €D &77. 679. €41 | VeEian
{1c =2 D Ade. tg # 4D mAde) 80 B7SA. b77A, 6794 ‘ -

“de

Base.E mutter On Vollagedd) | “8Eion)
e " 1S Ade, Yog = 3.0 Vde! B0 §77, 679, 687 : -
ltp 2 20 Agc, Yoz 7 3.0 Vde) BO B75A. 8774, £79A i

Vde

DY SANIC CHARAGCTE ISTICS

' Small-Signal Carrant Gan P LI g !
IlC =15 Ade, Vop = 3.6 Vde, [ =1 OMHz) ;

T1i2y g Tasr  Pulse Widtn @ 300 uy Quty Cycle $7.0%

FITURE 2 - DC SAFE QPERATYING AREA
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MOTOROLA -

= SEMICONDUCTOR

TECHNICAL DATA

NPN

2N3055
PNP

MJ2955

» Exceilent Safe Operating Area

COMPLEMENTARY SILICON POWER TRANSISTORS

... designed for general-purpose switching and amplifier applications.
s [OC Current Gain —hfg = 20-70@ Ic = 4 Adc

& Collector-Emitter Saturation Voltage —
MCElsat) = 1.1 Vde (Max} @ I¢ = 4 Acc

MAXIMUM RATINGS

Rating Symbal Valus [ LTH
Caorlector-Emiiter Voitage Vet a0 Vde
Cotlector-Emittar YVoitage VeER 0 Vde
Collector-Base Valtage veg : 100 Vde
Emiter-Base Voitage Veg 7 Vdc
Collectar Curzent ~ Cantinuous Iz 15 Adc
Base Current ] 7 Adc
Tatal Pawer Cissipation @ T = 25°C Po 118 Watrs
Darate above 257C 0.657 w/oc
Cperating and Storage Junction TuTqg | -6518+20Q oc
Temperature Aange
THERMAL CHARACTERISTICS
Characranstic Symbaol Max Unit
Thermal Reustance, Juncnion 1o Case RaJc 1.52 e
I
FIGURE 1 — POWER DERATING
163 T T - 1
3 i ] 1
H !
"o

120

me

I

-

Fp. POWER LISSIPATION [WAT TS}
a2

|
|
!
]
i

|

15

T, CASE TEMPERATURE 19C)

175 i s 200

15 AMPERE
POWER TRANSISTORS
COMPLEMENTARY SILICON

50 VOLTS
115 WATTS

STYLE |
*n | BASE
1 EMITIER
CASE CCLLECTCR

HEATING
[T e

1

T T WALMETERS INCHES
Lo [T wax T e | Max ]
T4 - w15
3 . 1M - im0
[Ce ™ gas i aw + ama | cazs

957 - IR 1 - M A
14 T - Qa5 | e0%0

1147 85C
L 04N ]

]

i

5

o .

H 525 T apsase

i 13985 | 25653
e [ on w158
SM ] 418 L oThi | 3165 |
- TEe - T

qQ

A

u (313 531 ¢ G180t I10
TR T

HOTES.
1. DIMENSIONING AnD TQLERANORG PEA ANSI
AL )
2. CONTROLLING DISENSION; IHCH.
1 AL RULES ANO HOTES ASSOCATED WITH
FEFEAEMCED N0 2ohh DUTLINE AL APPALY.

CASE 1-06
TO-204AA
ro-3)




2N3055 NPN/MJ2955 PNP

ELECTRICAL CHARACTERISTICS T = 25°C uniess otnerwise noted)

[ Charactsristic

Symbaol Min I Man I Unit

*OFF CHARACTERISTICS

Coilector-Emitter Sustmning Voitage (3]
ftg = 20 mAdc, 1g = O}

VCEO(susl

Collector-Emiltes Sustmning Voltage (1)
{lc = 200 mAdc, Rgg = 100 Ohms)

VCERIsusl 70 - Ve

Coilector Cutal! Current
{Vgg 730 Ve, !g = 0}

IcEQ - G.7 mAd

Collector Cutoff Current
{¥ee =100 Vde, VEE{g4) = | 5 V)
IVee =100 Vac, Vpgig * 15 Ve, Te = 15090)

lcex mAdec

Emutter Cutotf Currenr

L IVge = 70 vdc, Ig =0

lgaq - 5.0 mAde

*OMN CHARACTERISTICS 1)

OC Current Gan
(I = 4.0 Ade. Vg * 4.0 Vdet
{lg = 10 Adc, Vg = 30 Vel

heg —
20 0
5.0 -

Collector-Emutter Saturatan Vallage
{tg = 4.0 Ade, Ig = 400 mAdc)
tte = 10 Adz, I1g # 1.3 Aoc)

VCEisat) vdc

3.0

Base-Emitter On Voleage
g =40 ace, Vgg = 4.0 Vdo)

VaE{ani - 15 Ve

SECOND BREAKDOWN

Second Areakdown Callector Current wath Base Forward Biased
Vg =40 Yde, t » 1 .G 5; Nonrepetitivel

liin 2.87 - Adc

DYNAMIC CHARACTERISTICS

Cursant Gain —~ Bandwidth Product
llg = 0.5 Ade. Vge = 10 Vde | = 1.0 MHzI

fr MHz

r
<n
|

*Small-Signal Curreat Gam
(!¢ * 1.0 Ade, VgE = 4.0 Vac, f = 1.0 kHzl

* Smaii-Signal Current Gain Cutaff Frequency
(Vo = 4.0 Vde, ig = 1.0 Ade, f=10xHz)

him 10 - kHz

* Indicates Within JEQES Aegistration. i 243086]
(1) Puise Test: Pulse Width € 300 us, Duty Cycle & 2.0%.

FIGURE 2 — ACTIVE REGION SAFE OPERATING AREA

ZN3055, MJ29S5
0 ‘[‘ T T T T T !
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= T o 08—~ I ma b Y Y
3 5 4 S b
= 1 S S
= ' e S
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H L \\
3¢ T v
s [ ~
51
o
E — :
g 0 — =~ Honding Wire Linit
04 e = Thermally Limuad @ T + 259C {Singie Puise)
S Araakdown Limin
0 [t [ | b
L 0 a0 L) 50

VeE. COLLECTOR-EMITTER YOLTAGE (VOLTS)

Thers are two limitations 90 the power handling ability ol a
ranssiar: average |unction remoerature and second breakdown.
Safe operating arex curves ingicale |-V g limits of the tranustar
[nat must be obsarvad for reliadie 0peration; 1a., the ranustar MuA
not ba subjected o reater dissipation than tha curves ngicate.

The daw of Figure 2 is basad on T¢ = 259C: T o) i variable
depending on power level, Second breakodwn pulss dlimite are
valid for duty cycies 10 10% but must be decared lor temperature
according 1o Figure 3.



V, VOLTAGE (VOLIS)

hyp. OC CUHRENT GaIR

Vep COLLECYOR EMITIEH VULTAGE (VLTS

2N3055 NPN/M.J2955 PNP

NPN PNP
2N3055 MJIzess
FIGURE 3 — DC CURRENT GAIN
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MOTOROLA

N SEMICONDUCTOR nnesasssesesen

TECHNICAL DATA

2N3771
2N3772

— ,

switching applications,

HIGH POWER NEN SILICON POWER TRANSISTORS

. .. designed for linear amplifiers, series pass requlators, and inductive

* Forward Biased Second Breakdown Curtent Capahility

I/h = 3.75 Ade @ Vo = 40 Vde — 2N3771
= 2.5 Adc @ Vg = B0 Vde — 2N3772

20 and 30 AMPERE

POWER TRANSISTOAS
NPN SILICON

40 and 60 VOLTS
150 WATTS

"MAXIMUM RATINGS

Rating Symooi AINIIY IN3772 Unit
Caoileciar £rier Voitage Yezo 40 50 Vde
Collectar-Emuater Vadage VEoEx 50 80 Vdc
Caollectar-Bate Yoitage Ves &0 104 Vde
Emiter-Base Voilage VEE 50 10 voe
Cotlector Current - Continucus o (] 20 Age
Peak Ja 30
Base Current — Continuaui g ‘i 75 3.0 ade
Prak 15 15
Total Device Dissipatian @ To = 25°C Po 153 watts
Oerate stave 259C 0855 wieg
Operauing and Stasage Juncran T). Tog -85 10 +200 °c
Tamperature Range
THERMAL CHARACTERISTICS
i Characteristic Symbol INITIT. ZNITTZ | Unit
i_]’hermai Resistance, Junction to Case 950 117 | Scw
*Indicates JEDEC Ragutered Dara
FIGURE 1 — POWER DERATING
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1. GIMENSKIMinG An TOLERANCING PEA ANSI
TN, ).
1. CONTROULING DIMEASION: NCH. .
3 ML RULES AND NGTES ASFOCLITED WITH
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WO MAX N T MY
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2N3771, 2N3772

ELECTRICAL CHARACTERISTICS (Te » 25°C untess ptherwise noted)

r Charactaristie [ symbol [ Min I
OFF CHARACTERISTICS S
*Collector-Emitter Sustaining Voitage (1] 2NIITY VREQD (sus) 40 - vde
llg =0.2 Age. Ig = Q) 2NIPT2 &0 -
Collector-Emitter Sustainming Voltage 2N Vee X [sush 50 - vde
llg = 0.2 Adc, VER(qil) = 15 Vde, Rgg = 100 Dhms) 2M1772 BD -
Collectar-Emiiter Sustaining Vaitage INITN YeERIsUS) 45 - Vde
llp = 0.2 Adc, Rgg = 100 Chms) INITT2 70 -
*Coltectar Cutctf Current IceD mAde
NWepp=30Vds g = 2NITTH ) - 0
IVeEg =50 Ve, Ig = 21 INITT2 - 19 s
(Ve =25 vde, Ig = Q)
“Caiiectar Cutoff Current lngy mAde
VeE » 30 Vde, Vegoity = 1.5 Vde) 2N3TTY - 20
(Vg = 10Q Ve, VER(alf) = 15 Vdc} IN3TIT2 - 5.0
(VoE = 45 Vdc, Vegfei) * 1.5 Vi) 2ZNE257 - a0
(Mg = 30 Ydc, ¥Eg(a#) = V.5 Vde, Tg = 1509C! ZN3T T - 19
2N3772 - 1¢]
(VoE = 45 Vdc, VEa(gs) = 1.5 Vi, Tg = 15090)
* Cauector Cutatt Current IcBG mAdc
iVrg = 50 Vae, g =0} INTIN - 0
Weg * 100 Wde, tg = 21 IN3TI2 - 50
“Emitter Qurtolff Current EBC made
tvge = 5.0 Vde, Ic = 0) N3 - 50
iVpg = 7.0 Ve, Ig = ab 2N3772 - 5.0
"ON CHARACTERISTICS
[DC Currene Gain (1) ngg -
H g = 15 Ade, Vg = 4.0 Vdc) N3N 15 50
fl- = 10 Ade, Vg = 4.0 Vde) IN3772 15 60
lic = 8.0 Ade, Vg = 40 Vacl
lir = 30 Adc, VCE = 4.0 Vdc) INZI 5.0 -
i{lg =20 Ade, Vg =40 Vdc! 2M3772 5.0 -
| Collector-Emitter Saturation Yoitage VeEsat) Voc
] {le =15 Ade, Ig = ! 5 Aac) 2M3771 - 20
ttg = 10 Ade, Ig = 1.7 Adsl IN3? T2 - Tt
; e = 30 Age, tg " E.2 Adel . IN3TT - 10
o ihg =20 Ade, Ig = 4.0 Adel 2ZN3772 - 40
Gase-Emitrar 00 Voltage VaE(an) Vde
g = 15 Ade, Vg = 4.0 Vdel N3 - .7
fig = 10 Ade, Yg = 40 Vdcl IN3TT2 - 2.2
(Ig = 8.0 Age, ¥eg = 4.0 Ve ]
*DYNAMIC CHARACTERISTICS i -
Current-Gain—Bancwsd1h Product fr 0.2 — MHz
flg = 1.0 ade, Vg = 4.0 Ve, frpg = 50 kHD)
Smail-Signal Current Gain afg 40 - -
llg = 1.0 Ags. Vg =40 Vde, f = 1.0 kHz)
SECOND BREAKDOWN
Second Breasdown Energy wiih Basa Forward Baswed, ISh Ade
1 =1.0s [non—epetitive)
Vg ~ 40 Vet 2N3771 3.76 -
(VgE = 60 Vel 2N3772 2.5 -

*lndicates JEDEC Regitterad Data
(1} Pulsa Tast: 300 ps, Aep. Aace 60 cp1.
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FIGURE 2 — THEAMAL RESPONSE — ZNI77T,2N3772
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FIGURE 3 ~ ACTIVE-REGION SAFE QPERATING AREA — 2N3771. ZN3772
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FIGURE 4 - SWITCHING TIME TEST CIRCLIT

Vcc «
v
g
—O SCOPE
AB -
51 0

.12 10ns — =
DUTY CYCLE ~ 1.0% - Ay -

flg AND R ARE VARLED TO DETAIN DESIAED CURRENT LEVELS

01 MUST BE FAST RECOVERY TYPE, -
MBOS30G USED ABOVE Ig =100 mA
MSU6100 USED AELOW 1 = 100 mA

There ara twa limitations Gn the powes handling ability of a
transislar: averdge junchan temperature and sacona breskdown,
Safm operating area curves indicate g — Vg limits af tha tren.
pistor that must be observea lar reliable aparacan: e, the tran-
sistor musl nat be subjecied ta greater dissicaton than the curves
indicate.

Figure 3is based uoon JEDEC registered Data. Second tresk-
down pulse himits are vahd for duty cyciez ta 10% pravided
Titpk) < 2009C. Tyige) may be calculated from the date of
Figure 2. Using data of Frgure 2 and the pulse power limits of
Figure 3, T jipe} wibl ke found to & less than T myy) fOr puisa
wiaths of 1 m3s and less. When using Motarals transinors, 12 1
permissibin 10 incresse the puise powme Limets unfil hemieed oy
Talmax)-

FIGURE 5 — TURN-ON TIME
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FIGURE 6 — TURM-DFF TIME
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FIGURE 7 — CAPACITANCE
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MOTORGOLA

TECHNICAL DATA

m SEMICONDUCTOR Hmsxarsinarni

MURI505 MUR1530
MUR1510 MUR1540
MUR1515 MUR1550
MUR1520 MUR1560

P

following features:

Popular TO-220 Package
High Voltage Capability to 600 Voits
Low Forward Crop

. o &

Temperatures

SWITCHMODE POWER RECTIFIERS
... designed for use in switching power supplies, inverters and
as free wheeiing diodes, these state-of-the-art devices have the

» Ullralast 35 and 62 Nanosecond Recavery Time
& 175°C Operating Junction Temperature

Low Leakage Specified & 1590°C Case Temperature
Current Derating Specified 4 Both Case and Ambient

ULTRAFAST
RECTIFIERS

15 AMPERES
50600 VOLTS

CASE 21B-01

TO-220AC
PLASTIC
MAXIMUM RATINGS
‘ MUR
Rating | Symbol { 1586 | 1510 | 1515 ; 1520 | 1530 | 1S40 [ 1550 | 1560 | Unit
‘ Paak Repetitive Reverse Voilage Yaam ! |
Working Peak Raversa Voltage YRWM 50 1ao ' 150 0Q 300 400 | s00 SO0 Vaits
0OC Blacking Yohiage Vg |
l Average Rectified Farward Current (Ratea VRi |FLAVI i5 ! 15 Amps |
: : @ Te = 150°C {3 T = 145°C ;
! Pzax Repentiva Forward Current IFAM 0 | 30 i Amps |
! !Rated ¥p, Square Wave, 20 kHz) @ Te = 150°C ! @ Yo = 145°C l
i Monrepetitive Peak Surge Qurrenm IFgM 220 150 Amps
(Surge appiied al rated load canditions haltwave,
| singie phasse. 62 Hzi
. Operating Junction Temperature and T) Tsig -651t +178 i °C
[ Swrage Tempearalure . E
THERMAL CHARACTERISTICS
i Maximum Thermal Resistance, Junction to Case Aaug | 1.5 Peeaw
ELECTRICAL CHARACTERISTICS
Maximum Instantaneous Forward Valtage (1) vF Volta |
{if = 15 Amp. Tg = 150°C) 085 112 1.20
{lig = 15 Amp, T¢ = 25°C) .05 1.25 1.50
Maximum instantaneous Reverse Current {1) iq i WA
{Rated dc Voitage, Tc = 180°C) 1 S00 1000
IRated do Voitage, Tc = 25°C) H 1q 10
Maximum Reverse Aecovery Time tr ! 3% | &0 ns
e = 1.0 Amp, ditdt = 50 Amgips) : f

(1) Puise Testi: Puisa Withn = 300 9, Duty Cycla € 2.0%

it




MC7800 Series

MCT808, 8, C

ELECTRICAL CHARACTERISTYCS Min = V.10 = S00mMA T) = Tigw to Thigh INata 1] undess otherwrsa noted).

Charsctaristic Symbal

MCTEx8

mCresE |

MCTEORC

Min | Typ | Max | Min | Typ

Max | Min | Typ

Max

Output Vokage {T) = +257)

hds]

7.7 |80 |83 | 77| 46| 63

774 80

8.3 | Vde

Oureput Voitage '
50mA < g LOAFU = 15w}
10.5 Ve € Vi % 23 Vac
1.5 Ve % Vi & 23 vde

Vo

H

76 | 8.0

Vdc

Line Requistian [T} = +75%, Nots H
10.5 Vdc & Vi, & 25 Vi
11 Vde & Vi, % 17 Vac

Regling

— | 3.0
— | 20

58

12 | 180
50 ) 80

— 1
!5

my

Load Regulation {T) = +25C, Note 2
50mA€ilg c15A
250 mA < I € 750 mA

Reglond

— T 2 { 100
— lap | 40

45 | 180
T8 Bg

_ 45
—_ 16

my

Quiescem Current IT) = + 250C)

' — 1 321 BOD

43 | 84

— | 43

80 | ma

Quieseant Curren Change
105 Voe & Vi € 25 Vdr
1.5 vde € Vi % 25 Vae

I S0mAsigripa

Alg

— | o3| oe
— jeo4] 05!

— | 1.0
- | 05

mA

| RiDcie Rejeclion
11.5Vde % Vi, g 215 Vde. f = 120 Hz

RR

&2 | —

—_ dB

! Grapaut Voltags fig = 1.9 A, Ty = +25°C, ¥in-¥g

— |20 25

— | ¥dc

| Dutzut Noise Voltage fTa = +25%C
10 Hz & f & 100 kHy

Y

- 10 a0

— Wi
Yo

Quiput Ragistance | = 10 khy

— 18 —

— | mf

Shon-Circuit Curtent Limit ITa = -25°C

Vin = 35 Vac

— | 02| 12

| Peak Output Current IT) = 357

Output Yohage

Average Temparatyre Coelicent of TCVg

MC?278AC

ELECTRICAL CHARACTERISTICS Vin =14 V.Ig = 10A T) = Tjgwta Thigh |Ncte 1] uniess otherwise nated).

Characiaristies

MCT7808AC

bol
Symio Min

Typ |

Mux

Qutput Voltage (T = 4 24}

Vo 784

8.0 |

816

Qutpul Yoltage
S0 mA <1g =104, Pg = 15 W)
108 Vdc = Vi, = 27 Ve

A{s]
17

ao

81

Line Regulaton {Nate 2)
10.6 Vde = Vi = 25 Vdg, 0 = 500 ma
Stvde 7V, = 17 vde
TIMdE S i < 17 vhe, Ty = 4750
104 Vdo = Vi % 23vde. T, = +25°C

Regjine

12 !
15 B
5.0
12

40
80
40
80

Load Regulslion (Nole 2j
SOMASIn =154 T) = +250
IOmAsigelDa
M0 mAx Q7790 ma, T; = +25¢C
250 MA € iy = 750 mA

Reggag

45
45

156

100
109

0

my

Cuiescent Curient
Ty = <i5C

B.0
8.0

ma,

Quiescent Currem Change
1 Vde = Vi = 25 Vde, Ip = 500 mA
10.6 Vde = ¥in = 23 voe, Ty = +25C
S0mAsig=10A

dig

[F1:]
0.8
05

mA

Rippla Aejectian '
1.5 Vde < Vi % 215 Vde, f = 120 Hg, Ty = +25%C
115 Vde < Vin € 215 Ve, f = 120 He, Ig = 500 mA

RR

62

48

Dropouz Voitage lg = 10AT; = +25¢)

Yin-Vo -

0

Vde

Output Noie Valtage ™4 = +25%C)
10 Hz < 1 < 100 kHr

¥n -

uVivg

Culpwi Resistance {f = 1.0 kHz}

[f»] —

18

mil

Short-Clicuit Current Limit {Ta = +25°C)
Vin = 35 Voc

lse -

6.2

Feak Qutput Curremt Ty = «25°C)

Imax -

2.2

A

Average Temperature Coefficient of Output Valtage

TCVg -

-0.8

NOTES: 1. fjgy, = =55 far MCTEXYX,
= 0 tor MCPEXAC, AC
~ - &FC or MCTBXXE

2. Load and line regulation are ipecibed a1 constant pncton tem,

SeDarilely. Puise tesung wilh kre duty cycie is useq

Thigh * * YSOC lor MCT8XX
A L V2S°C lor MCTXYC, AC, B

my/~C

peralure. Changes in Y due to heating efacts must be taken inip account
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