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A .n..(RESISTOR) .
R1,R14 ,R40 22k

R2 68k
R3 2.2k
. L4,R20,R37,R41, Rit 1k
R5,R38 33k
RG 560
R7 ' 330
R2,R10 100k
R9 560k
R11,R23,Ro4 4.7k
R12,R13,R33 10k
R1A5,R42 3.3k
R16 150X
R17 ~ 5.1k
R18 330 1/2W
R19,R32 3.9k
R21 1.2k
R"2,RP5, PR 1.5k
RPG 820
RP 100
R29,R%0 180
R31 510
R%4 1.8k
R55,R36 520
R39 82k
RiZ 49)
R4S L 2.7
A UMY SRl (VARIABLE RESISTOR)
VR1 -LINEAR ' 10k
VD2,VR3 20k

VI VOLUNE 100kA

B an T

5

R



maTirnas  (CAPACITOR)
¢1,¢5,025,026,031,¢39 °
c2,c11

C3,C14,C%6,0%8

Ch, C?7 C34,Ch1

c6

C7
c8,C10,C16,C20,C29,C33
C9,c28

C12,C3%2

¢13,615,C21,c22, C°4 ,CLO

c17,C19 .
c18,C23

C30 -

C35

C37

Inlen  (proor)
D1,D6,D7,T8
D2,D3, D4, D5

wrdinar (TRANSISTOR)
Q@1,Q2,Q5

Q3

Ql].

il

0.1 F

150PF
10 F/16V
47 F
0.047 T, -
> F °
0.001 F
2.2 F/16V

'0.002 F

0.01 F

10.047 T/250V

2200 F/25V
100PF
300PF
0.005 T

- AN4148

TN4001

BC109
’l2222
2N4248

Adurle 4 (TINEAR INTEGRATED CIRCUIT)

1C1,IC2
IC3
CICH,TC6
IC5
IC7
. ICS

LM555 ’
LM566

78112

LM565

MC3346

LM380
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wWigulay  (POWER TRAIISFORMER)
T1,T3 . 220/12-0-12 VAC 1A

v

wiawladle 18¥  (IF TRANSFORMER)
T2,T4 YMC 14602 (BLACK)
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Nationél
Semiconductor

LM380 audio power amplifier
general description

The LM380 is a power audio amplifier for con-
sumer application, In order to hold system cost 10
a minimum, gain is internally fixed at 34 d8. A
unique input stage ailows inputs to be ground
referenced. The output is automatically self ent-
ering to one half the swpply voltage.

The output is short circuit proof with internat

Audio, Radio and TV Circuits

thermal limiting. The package outfine is standard

dual-in-line. A copper lead frame is used with the
center three pins on either side comprising a heat
sink. This makes the device easy to use in standard
p<c layout .

Uses include simple phonograph amplifiers, inter.
coms, ling drivers, teaching machine outputs,
alarms, ultrasonic drivers, TV sound systems, AM-
FM Tadio, small servo drivers, power converters, etc.

L8

’

a

A selected 'pan for more power on higher supply
voltages is available a5 the LM334. For more
information see AN-69. .

features

Wide supply voltage range
Low quiescent power drain
Voltage gain fixed at 50
High peak current capability
Input referenced to GND
High input impedance

Low distortion s
Quiescent output voltage is at one-half of the
supply voltage

® Standard dual-in-line package

connection diagrams !(Dual-in-Line Packages, Top View)

EYPASY )t U pme 18 ¥y
. . SORLAYIATING 1AFUT 1 ——df poe 13 NG
e —
METTIFENS p—11} GO *
3y b i3
MVEIATING tRPYT i F—9 =c
CAD 7= [~ Yoy
Hovtoet Puon

Order Number LM33ON
Ses NS Package N14A

block and schematic diagrams

NON IMVEATING INPUT 7 —d

LI —1t vz
e 2 ¥y
NVEATING INPUT 3 =l
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cno ¢ —f — 3 ¢uo

Ordar Number LM380N-3
See NS Package NOSB
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absolute maximum ratings - LM380
Supply Voltage 2v

Peak Current ’ 1.3A

Package Dissipation 14-Pin DIP {Notes 6 and 7) 1ow

Input Voltage 0.5V

Storaga Temperature . -65°C to +150°C -

Operating Temperature 0°C o +70°C. o

Junction Temperature +150°C

Lead Temperature (Soldering, 10 sec) +300°C :

electrical. characteristios (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Qutput Power Poutiams) INotes 3,4) Ry =B, THO = 3% |. 25 W

Gain ¢+ - Ay . 40 50 60 VIV .
Output Voltage Sw.ing : Vaur - Ry =80 14 Voo '
Input Resistance Zin ’ 150k 0

Total Han.'mon_it; O‘E.uonlonA * THD {Nota 4, 5} ) I YR % :
Power Supply Tﬁ.};;;_naﬁo PSAR {Note 2) .4 38 .. B

Supply \(oltag: . Vg 8 - 220 v
Bandwidth o Bw Pous = TW, Ry =80 100k ’ Hz
Quiescent Supply Current g 7 25 mA
Ouiexnnl"OL(;u(..Vonage VouTta 8 I 9:0 10 v

Blas Current  *-- “lgiag inouts Ficating 100 nA

Short Circuit Current lse 13 | A

- -.-’
Nots 1: V™18V ang T4 = 25°C uniess otherwise specified,
Note 2: Rejection rano referred 10 tha output with CgYPASS = S uF. A
Note 3: With device Plns 3,4, 5,10, 11, 12 soidered into 8 1/16" spaxy glass board with 2 cunce cooper foil with & minimum
surface of 6 1qQuare inches. .
Note 4: 1f oscillation exists under some load conditions, add 2.7 ana 0.1 ufd series network from Pin 8 to Gnd.
Note 5: CgYPASS = 0.47 uid on Pin 1, i
Nots 6: The maximum junction temperature of the LM380 is 150°C.
Nots 7: The package is 1o be derated at 12°C/W Junction to heat sink pins.

heat sink dimensions ’ .

{orrtn mugs
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typical performance characteristics
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¥ National industrial/Automotive/Functional
/’ Semiconductoer Blocks/ Telecommunications

LM566/LM566C voltage controlled oscillator
general description . o

The LM566/LME66C are general purpose voitage
controlled oscillators which may be used to gener-
ate square and triangular waves, the frequency of
which is a very linear kunction of a contro! volt-
age. The frequency is also a function of an external
resistor and capacitor.

High temfierature stability

Excellent supply voltage rejection

10 to 1 frequency range with fixed capacitor
Frequency programmable by means of current,
voltage, resistor or capagcitor.

The LMS66 is specified for operation over the
-55°C to0 f125°C' military temperature range. The applications
LMS66C is specified for operation over the 0°C .

to +70°C temperature range.

_ @ FM modulation s
£ 8 Signal generation
eatures ® Function generation
» Wide supply voitage range: 10 to 24 volts 8 Frequency shift keying
= Very linear modulation characteristics B Tone generation
schematic and connection diagrams Metal Can Packuig
-l - —=
! I ’
|
™ we
Order Number LMSE6H or LMS66CH
Sea NS Package#08C
Dual-ln-Line Peckage
e ——t ™)
s | TEBOE LAPATES
- e ¢ Tmand RIRSTIS
TmaseLy | ¢ Wowanm
navf STreT -y
o v
Order Number LMS8SCN
Sea NS Package NOBB
typical application applications information
1 !(Hx and 10 kHz TTL Compatible The LM566 may be operated from eithar » sinqlo‘supplv
Valtage Controlled Oscillator . as shown in this test circuit, or from e 1plit {t) power
- supply. When operating from a split supply, the square
'_‘ih wave output (pin 4) is TTL compatible (2 mA current
sink} with the addition of a 4.7 K2 resistor from pin 3 to

ground,

A 001 uF capacitor is connected between pins 5 and 8
to prevent parasitic oscillations that may occur during
VCO switching.

2AVT = Vy)
RyCyV*
whaere
2K <A, <20K
and Vg i voluqrb;mm pin § and pi}n 1

to =




[ )
absolute maximum ratings

Power Supply Voltage
Power Dissipation (Note 1)
Operating Temperature Range LMB566.
’ LM566C
. Lead Temperature {Soldering, 10 sec}

. L 26V
St e e 300 mW
.. -55°Cto+125°C
S 0°Cto 70°C
b . 300°C

v

{ o

electrical characteristics ‘v = 12V, Ta = 25°C, AC Test Circuit

PARAMETER CONDITIONS LS Limssec uNITS
. MIN TYpP MAX MiIN TYP MAX .
Maximum Operating Frequency RO = 2k ] 1 1 MHz
: . c0=27pF
Input Valtage Range Pin 5 : 4 vee Vee |34 vee Vee
Average Temperatura Coefficient s 100 - 200 ppm/°C
of Operating Frequency
Supply Voltage Rejection 10- 20V 0.1 1 0.1 2 %NV
input Impedance Pin 5 0.5 1 0.5 1 MQ
VCO Sansitivity " |forPin6From = | 64 68 68 |60 66 72 | kHV
. 8-10V, tg= 10kHz{ - TN
FM Distortion £10% Deviation . | 02 075 02 18 %
Maximum Sweep Rate 800 1 500 . 1 MHz
Ew;op fange . ’ 10:1 10:3 -
QOutput Impedence . .
" Pin3 s EESS . 50 © 50 o]
 Pind . A . 50 50 o
Square Wave Qutput Levet R = 10K = Y50 54 50 54 Vop
Triangle Wave Qutput Level ) Ry 2= 10k - '_ 20 24 2.0 2.4 . Vp-p
Squars Wave Duty Cvcle e 45 sg 55 |40 50 60 "%
I

N Square Weve Rise Time - ’ 2Q . 20 ns

Square Wave Fall Time . B SN 50 50 ns
o o
Triangle Wave Linearity ‘1 *1V Segment at 0.2 0.75' 0.5 1 %
12 Vee Ty

/

Nota 1: The maximum junction tempersture of the. LME68 is 150°C, while that of the LMSEEC
is 100°C. For operating st sisveted junction. tempersturss, devices in the TO-5 psckage must be
derated besed on a thermat resistincs of 150'<;lw. The thermal resistance of the dusi-indine packsge

is 100°C/W.
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LME65/LM565C phase locked loop "t : :

general description

The LME65 and LMS65C are general pufpose phase’ ™

locked loops containing a stable, highty tinear volt-
age controtled oscillator for low distortion FM’

demodutation, and a double balanced phase detec- -
tor with good carrier suppression. The VCO fre- )

quency is set with an external resistor and capa-
citor, and a wning range of 10:1 can be obtained

with the same capacitor. The characteristics of the .

closed loop system—bandwidth, response speed,
capture.and pull in range-—-may be adjusted over a
wide range with an external resistor and capacitor.
The loop may be broken between the VCO and

the phase detector for insertion of a digital fre-

quency divider to obtain frequency multiptication.

The LMS6SH is specified for operation over the
-55°C to +125°C military temperature range. The
LM565CH and LMS65CN are specified for opera-
tion over the 0°C to +70°C temperature range.

features
s 200 ppm/°C frequency -stability of the Vole]

Semicqnductor.;,s.'.

. “ o . Domew Moeet

ons

1 National . ' Industrial/ Automotive/Functional
ocks/: Telecommunicati

a Power. supply range of 5 o +12 voits’ with

100 ppm/% typical | %

) ; 0.2% linearity of demodula;:ed output 3

® Linear triangte wave with in phase zero cr
available - e e d Th

& TTL and DTL compatible phasa detecto
and square wave output e

L Adiustéble hold in range from =
applications ‘
Data and tape _sync'hronization<
Modems ’ ' .

FSK demodulation -

*fM demodulation

Frequency synthesizer

Tone decoding

Frequency multiplication and division
SCA demodulators )
Telemetry receivers

Signal regeneration

Coherent demodulators.

ossings

EeiH

:— input -
1% to > £60%.

schematic and connection diagrams

oyl -rim . -
v o i
L]

rowse
aren

]
i

i

e

’ Order Number LMSE5H or LMS65CH

See NS Package H10 | RS

~

-

. _ou.l-ln-L'ih. Package |
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Order Number LMSESCN -
See NS Package N14A
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absolute maximum ratings

Suppty Voltage
Power Dissipation {Note 1)
Ditferentiat Input Volxigc

Operating Temperature Range LMS65H

Storage Temperature Range

LMSE5CH, LMSESCN

12V
300 mw

z1

v

-55°C 10 +125°C
0°Cto 70°C

-65°C to +150°C

Lead Temperature {Sotdering, 10 sec)

300°

C

electrical characteristics (ac Test Circuit, To = 25°C, Ve = 26V)

w

P ,5’5 e

LMS65C

. .. LM565
PARAMETER CONDITIONS UNITS
_ MIN| TYP | MAX | miN| TYP | max

Power Supply Current . 8.0 12.5 8.0 12.5 ) mA
Iriput Impedance (Pins2,3) * | —4v <V, v, <OV 7 |10 5. xQ
VCO Maximum Operating Cy= 2.7 pF ) 300 500 | 250. | s00 KHz

Frequency o )
oo;:::::?: :::Yfﬁcien( —10a | 300 -0 | seo pom/°C
Fr!:::::,v\?or'i::;ith .0,01 0.1 0.05 0.2 ‘6_./V
Triangte Wave Cutput Voltags | - ' 2 2.4 3 2 2.4 3 Voo
Trisngte Wave Output Linearity | o, . 0.2 0.75 0.5 A L%
Square Wave Output Lever '~ - 47y 54 4.7 5.4 Voo
Output Impedance (Pin 4) .5 5 kQ
Square Wave Duty Cycle 45 5(; 55 40 50 60 %
Squara Wave Riss Time . 20 100 20 . ns
Square Wave Faill Tima ' iy ,"— - 5Q 0 S0 ns
Qutput Currant Sink {Pin 4} ’ oL , 0.8 | 0.6 1 mA
VCO Sensitivity D lo=10kHz 6400 [6500 6800 | 6000 | 6600 7200 | Hzv
0';‘::“7')“’" Ouiu Volage. | +10% Freauancy Deviation |250 | 300 | 350 | 200 300 400 | mv,,
Totat Harmonic Distortion M ., $10% Frequtr;cv Oeviation 0.2 0.75 |- 0.2 1.5 %
Output Impedance (Pin 7)° 35 a5 xQ
OC Lavel {Pin 7) ) 25| 45 a5 | 40 45 | 50 v
Output Offsat Voltage i

Wy = vyl 30 100+ 50 200 mv
Tempersture Oritt of V5 - V1 500 500 uvre
AM Rejecuion 30 40 40 ds
Phase Detector Sensitivity Ko: ‘0.6 681 09 | oss 88| 095 | Vi/eadian

Note 1: The maximum junction temperature of the
. and LM565CN is 100°C. For operation at slevated te
be derated based on & thermal renistance of 150°C/W |

Thermai renisunce of the duit-in-ing package is 100°C/w,

LM565 is 150°C, while that of the LM565C
mperstures, devices in the TO-§ package must
unction to ambient or 46°C/W junction to case.
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typical performappe charactaristics .
° Power Supply Current a3 » N Lock Range s a Function .
Function of Supply Voltage of Input Voltage - VCO Frequency ,
. — T 100K -
T, 25°C - 1 == 3;:.1::
i 3 15 ey mas T 287
1 Tar25C i ! b
=" A = 1 11 g €~ O1uF il TN
Ed ™ S b A EEEE :
= Rt =2X 7 S1ia 5 V (] ll k
o Pl a 7/ Siex 1] | \; i
z AR g iranitl Rl == s
g 7 Vv o Ve » 112V = ¥ »e
a " vegrd 3 12 : ; TaI5C g BN : o
g 1 Al 2
i A ) g NI I i
® o ani e [} Cealuf ||
-7 EENI x L
12 14 .1 202 uB NE EEPER U 1 1009 ° 18 120 X 0K 180K,
TOTAL SUPPLY VOLTAGE (V) PEAK TO PEAK INPUT VOLTAGE LmVT FREQUENCY (Hz)
I . VCQ Frequency ss a
Omxiilator Qutput Waveforms c Phase Shitt vs Frequency 2 Function of Temperature
< 18 v = 4
- Veo - (4 x iwe et -~V
2 as Ta*25C AT ! l T vl S 0 Ve
= =3 Ve s ti2V/ £ | E]
3 2 + a4
£S5 H A A | &,
52 am a
gL -1 H T
H § | e 109 4 H s t
g im v 4 2 ~
= = A o s [
. =
5 B LT
Sy 2 z u pa 8. |
E: ' - /(/ :_-1 , ™~
3 L - { s : ! |
Vo2 s M2 2 52 ; RN Y O BT S BV 3 EUR I - BT TR BT
ot —— NORMALIZED FREQUENCY © TEMPERATURE [*C}
N - S - .. .
Loop Gain vs Loed ' - Hold in Range &8 8 Functlon.
' Resistance . ! of Rg7
Y IR r—r—r
—~  [Taezc T Ve = 16V _|
-ii L Vo = 14V e s - Tasls'C
R .. \ 2
3., i - ¥ &
3 5
3 g 3
a % P e~ 3¢ M 30 K .
a = rasnay
] m 5 ST
1.9¢ T - T
i y £ N
] - .
. b \ T
18 13 10K 180 - B Y Y Y Y |
RESISTANCE BETWEEN MINS § AND 7 (1)) <7 RELATIVE FRIE AUNNING VEO FREQUENCY
. . . - 1
ac test circuit
-
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applications information .
In designing with phase locked loops such'as the '.'The.natural Eandévidth of the closed toop responsd
LM585, the important parameters of interest are: may be found from:

TFHEE'RUNNING FREQUENCY : . ¢ =4 /KKop

e S T oapdaglier s TelY 9y Gy

' f o ___; . 4‘ .
° 7 3.7ReCo Associated with this is a damping factor:

LOOP GAIN: relates the amount of phasa.chanqe ’ 5 - 1/ 1 -

between thae input signal and the VCO signal for a . 2/ R,C, K‘,Eb : .

shift in input signal frequency (assuming the loop For narrow band applications where a narrow noise
remains in lock). In sarvo theory,  this is called bandwidth is desired, such as applications involving

the “valocity error coefficiant”, tracking a slowly varying carrier, a lead !ag filter
’ . 1 should be used. In general, it 1/R,C,y < KoKq,
Lo'op gain = KoKo (s?c) ! the damping factor for the loop becomes quite
. radians/sec smatl .r.esul.ting in larg.e overshoot and possible

Ko = oscillator sensitivity (T) - - instability in the transient responss of the toop,

“In this case, the natural frequency of the loop

) vois } . .- foun
Ko = phase dotector sensitivity (——-——) may be found from
s radian
c. ‘ a1 /Kch,‘
The loop gain of the LM565 is dependent on . " 2n Ty +Ty
supply vol!agc: and rr.mv be found from: N Ty eTz2'= (Ry + Ryl Cy
3361, . . .
KoKp = v R is selected to produce a desired damping factor
< '8, usually between 0.5 and 1.0, The damping
t, = VCO frequency in Hz factor is found from the approximation:

Ve = total supply voltage to circuit.

. & =~ mwrof,
Loop gain may be reduced by connecting a resistor

between pins 6and7; this reduces the load imped- These two equations are plotted- for convenience.

ance on the output amplifier and hence the loop -

qain. TS . w =t
.” . '.““"“1' i_JJ 'V"' ﬂ
"HOLD IN RANGE: the range of frequencies that - ?‘[ 18 H 7aap
the mrﬁﬁﬂ]m in lock after initially being . w ! >
tocked. | e
- 1o o
f 4 i ;‘ *
N | [N N
fyy = 2 8l w 109 B
oV ) ETiantenaiase
fo = free running frequency of VCO - ‘,,. ] i l 107 el /
Ve = total supply voitage to the circuit. B e e g "
. ty®rpime)
. . . " Filtee Tima Constant vs Natirsé Frequency
THE LOOP FILTER :
b N FS O | w
In almost all applications, it will be desirable to . . BAK1Ng 3]
filter the signal at the output of the phase detectori” - AT y [
{pin 7) this filter may take one of two forms: . ) ! .2
B K] N
. -~ s F’LKQ i
[ 10!
. s —
" n-i s [' . T
v [ NN
S 1
Simple Lag Filter . Lag-Lead Filter Tad 'l 10 Ty
- % s : . "
_+ A simple lag filter may be used for wide closed Demping Time Constant vs Natural Frequency

loop bandwidth applications such as modulation:
following where the frequency deviation of the.  Capacitor C; should be much smaller than C; since
carrier is fairly high (greater than 10%), or where ~ its function “is to provide filtering of carrier. In
wideband modulating signals must be followed,  general C; < 0.1 Cy.




MC3346
MC3386

ORDERING INFORMATION

Device Temperature Ranpe Package
MC3345P -40°C 10 +85°C , Plasuc DIP
MC3386P —40°C io +85°C Plastic DIP

)

ONE DIFFERENTIALLY-CONNECTED

PAIR AND THREE

ISOLATED TRANSISTOR ARRAY

The MC3346 and MC33B6 aro oesigned for goneral-purpose,

tuw powet applications {or consumer and inoustiial Oesigns

o Guaranieed Base-Emitter Voltage Matching

e Cpessting Current Range Specified — 12 0A 10 10 mA
e F.,ce General-Putpose Transistors in One Package

R4

GENERAL PURPOSE
TRANSISTOR ARRAY

SILICON MONOLITHIC
INTEGRATED. CIRCUIT

thmuM RATINDS

R

|
spad Ve Ut
'Cﬂ)&b\"% 'M’ch Voviee o 18 Ve (i
! Co‘c& Bre V.lb" vean ! > AR j
[Entiar Base Vorimn vep ! - b¢ ve: | P SUFFIX
Collector Substrate Voltape vcig ! i va: PLASHIC PATKAGE
Colieclor Cunem - Continuont ic | 50 G CASE 646 Ct
Total fower Diussipation 8 T4 = 25%C . [ Viares
Lerate abovt 25°C 10 mw ¢
Derart Each Transmior € 25°C 300 moc
Crrverating Termovrature Range Ta 40 1c ~ES o¢
Sttugoe Trmperature Ranpe Tste 65 107150 “c

o

e /.______-

[ o

a5

l Pin 13 is connecied to subsT et

[y *ﬁ_*‘—l

MOTOROQLA LINEAR/IKNTEREACE DEVICES

¥
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MC3346, MC3386

ELECTRICAL CHARACTERISTICS

MC3346° [ MT3386P
Chetscteminte Symbo! Min ] Typ I Maar ! Min I Tye ] Mazx Unit
STATIC CHARACTERISTICS B B

Coltectior-Base Breskcown Voltage Mi-Lila-F} 20
{Ic = 10 wASct

Collector-Emitier Brasxgown Voitage vigRIz 2| it
fte = 1.0 mAdc) |

Colisctor-Sutsirate Brosxdown Voltage viemicio | 20 ‘
{ic = 10 uA) i

Emitier-Base Breskdown Voltage Vighit au‘ tc l

+

{

tig » 10 wAcc) .
Cotiector-Base Cuto!! Cusrent Icag
ftvea ® 10 voe, 1 « 0!

rE

OC' Cutrent Gan |
e = 10 mAc, Vg = 3.0 V) J
lic = 1.0mAoc. vee = 3.0 vac) ]
{ic = 10 pAdc, Veg » 30 Vo) '

Base-Emitter Voltage
tVeE = 3.0 voc I » 1.0 mage!

toiVee < 3.0 Vo, ip 2 10 mAngs

taout Otiset Cutrent Jor Watched Fau O
(Vee » 3.0 voc, Ig = 1.0 mAoe!}

!
i
i
1]
o
Magnitvor of Inpur Ofiset Voltage | - - . a3 . ; . m
{vCE " 30 Vo i¢ = 1.0mAag. ] | 1 | : i
,‘umpnuw. Cotfrcient of Base Emitier \icitage I Avur - -18 -, - -1y P - , Y.
i ) ! i H
i
|

!'
[’

Vee
0.7

Q.90
o3

s ~

e Ly

w
v
'
I
L=
o
23
)
.

P
w
»
o

'VCE ® .0 Vot ® 1 0 maact

i Temproatuse Coulticnt

IZ rectet Ematte- Curnft Currens
‘WL * Y0 Vo, Yu -0
DYNAMIC CHARACTERBTict
[Low Frequerey None Figure
[ !VCE=3.0Voc, ic » 106 uace. Agn 4.0 41
{12 1,0 kHy!
Forwarg Cursent Transter Retio
IVEE=3.0Voc. fe > 1 Omaoe t» 101wzt
Snert-Cucun 1nput Impegance
{Veg = 30 Voc, ig = 1.0 maoc!
Coen Curcunt Quiput tmdecance
tvee = 3.0 Vag, 12 = 1.0 maoe)
Aeverse Voltape Transter Ralio LY
IVee = 3.0 Voc, Ig = 1.0 mage)
Forwarc Transler Acmittance Yig
IVee = 3.0 Voo, Ip » 1.0 mAoce, t = 1.0 MMz}

wmto

A R I S A

- EARTE Y -

3v-i 2 J -

f |

- ! 153 - ! - 1.8
l
!

|
|
1noUt Admitiance 1 v, (2002 0 - o= Jui-mes - -
; i

! tveg e 20 vee, Iz s 10OmAde s 100wt

Gutput Aomitiance Youe
{Veg = 3.0 v, Ie > 1.0mAoc, $ « 1.0 MH;}
Current-Gain — Banowscrn Proover . ‘T
IVce * 3.0 Voc, 1¢ = 3 0 mAce)
1Emitif-Bate Cepacitance Cer
IVgg = 30 Voe, 1 « 0}
Colvector-Base Capscitance Cer
(Veg = 30 voe, Ig = O
,Colivcior Subsiretr Capazitence . ¢ - Tt
i l\cs‘lOVUt,':'o' . i

- 0.00!’;00], - - 0.001+,0.03 - -

- - 550 - rar2

- - ce - of . .

- - 28 - O

¥
[}
| .
- 002 , - - 0.58 - pF
!
t

MOTOROLA LINELI-INTEES ATE DEVICES .



UINEAR LS! PRODUCTS

gme————

TIMER

SEINE555/SES55C

R ———

DESCRIPTION
The 555 monolithic timing circuit is a highly
stable controller capable of producing ac-

curate time delays, or oscillation. Inthatime.

dslay mode of operation, the time 13 pracise-
ly controiled by one external resistor and
capacitor. For a stable operaticnas an oscil-
lator, the free running frequency and the
duty cycle are both accurately controlled
with two external resistors and one capaci-
tor. The circuit may be triggered and reset
on falling waveforms, and tha outout struc-
ture can source or sink up to 200mA.

ABSOLUTE MAXIMUM RATINGS

FEATURES

o Tum off time loss than 2us9

¢ Maximum opersting frequency groater
than 500kHz

¢ Timing from microseconds to hours

o Oparates in both astable and monostable
modes

¢ High output current

o Adjustabie duty cycle

» TTL compatible

o Temparature siability of 0.005% per *C

APPLICATIONS

Preciilon timing

Pulse goneration
Sequentlat timing

Time delay generotion
Pulse width modulation
Pulse position modulation
Missing puise detector

PARAMETER RATING UNIT

Supply voltage

SE555 +18 Vv

NES55, SE555C +16 v
Power dissipation 600 mw
Operating temperature range

NE555 ’ 0to +70 °C

SE355, SES55C -55 10 =125 °C
Storage temperature range -65 to +150 °C
Lead temperature {soldering, 60sec! 300 °C

EQUIVALENT SCHEMATIC

=3

-

PIN CONFIGURAT'ON§
° .0, N, FE PACKAGE

e, S .
anouwo (1] - 1] vee
TRIQGEA m . 3 Mc—ﬁu.ut
outrut (7] 1] teaeskow
neser [ 3] conTaoL
o ) some
TOP VIEW
ORDER NUMBERS
SE/NESSSN.FE NES53D
SESSACN.CFE
F PACXAGE N
cno (7] 4] vee
v O 73] we
rmccea (7] [17] oscrance
oursut {7 ] we
ne (3] E THAESHOLD
nser (o] [3] we
cowTagL
ne E 3 VOLTAGE
TOP VIEW
ORDER NUMBERS
SE/NESSSF SESSSCF

BLOCK DIAGRAM

vee

?l

GONTROL
yoLtact

THRESKH-

[18-]
8 O—+q COMPARATOR

A

5
L]
TRIGOER
COMPANATOAH—O 2

1=
CHARGE

7 O

3n
* RELLT
_@——‘—o )

OUTPUT

STAGK
X
ouTPUT GRAQUND




'[NEAR LSt PRODUCTS
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ETIMER

SE/NE555/SES55C

arr—

AN

'DC ELECTRICAL CHARACTERISTICS Ta =25°C,Vce = =5V to +15 unlass omorwi;e specified.

SE5S55 |  NES555/SES55C ONIT
PARAMETER TFST CONDITIONS Min  Typ | Max ' Min [ Typ | Max
° Supply voltage l I a5 ;18 I 45 18 \
Supply current (low state)! ’ Vce =5VR == J |5 3 6 mA
: b Veg 3 1SV AL ='m 10 | 12 ’ 10 15 mA
Timing error {imonostable! Ra = 2K0N to 100KN ] ’
Initial accuracy? C=0.1uF 0.5 20 1.0 3.0 %
Drift with temperature ;30 100 50 150 {ppm/°C
Drift with supply voltage 4 : 005 | 027 0.1 {'05S %/V .
Timing error {astablel Aa, Rg = 1kN to 100k
Initiat accuracy? C=0.1uF 14 8 5 13 %
Orits with temperature Vee = 15V ! 500 500 | ppm/°C
Orift with supply voltage . 1 015 | 0.6 0.3 1 %/V
Control voltage ievel Vee = 18V 96 1 100 | 104 8.0 100 | 110 v
Vee =5V 29 ,333 | 38 2.8 3.33 49 v
Threshold voitage Vee = 15V 9.4 100 | 10.6 88. 1 100 | 11.2 v
Vee = 5V 27 :333 | 40 | 24 | 333 | 42 v
Threshold currant3 01 {025 1 0.1 | 0.25 uA
Trigger voltage Yee =15V 48 . 5.0 5.2 45 |- 50 5.6 \
Vee =5V 145 1 167 1.9 1.1 167 | 2.2 v
Trigger current Vraig = OV 0.5 0.9 0.5 20 | uA
Reset voitage4 03 ! 10 . 03 1.0 v
* Reset current , 0 0.4 ! 0.1 .4 mA
Reset currant Yagser = QV ¢ 0.4 [V 04 | 1S mA
1
Qutput voitaga (low! Vee = 15V i :
i Isink = 10mA 01 |oas 01 |0.25 v
; lsifix = S30mA 0.4 | 05 0.4 {075 v
¢ Isink = 100mMA 2.0 2.2 2.0 2.5 v
‘ lsink = 20CmMA 2.5 2.5 Vv
! Vi =5V .
i Tsink = 8mMA i 0.1 0.25 0.3 0.4 v
! ' Isink = SmA ‘005 ! 02! 0.25 |0.35 v
i Output voitage thighi : Vee = 15V i ;
’ i Isource = 200mA 125 ‘ 125 v
I Isounce = 100mA 130 {133 1275 | 133 v
} Vce =5V j :
! Isouncg = J00mMA 3.0 33 ! 2.75 33 v
Tura off time$ VresaT = Vec | 05 + 20 i 05 | 20 us
Rise time of output ‘ 100 ¢ 200 ! 100 | 300 ns
Fall ime of output 100 + 200 t 100 ! 300 ns
Discharge leakage current l { 20 | 100 'l 20 100 na
| e '
! - | L

NOTES

1. Suoply current when cutout mign fymcal'y 1A less.
U Tested a1 Vor = SV ano Voo = 18V - .
1 This wil gatermine the maximum value 3¢ Ra = Ag, for 15V aperation, t~e max t0al
R = 10 meqonm. and ‘or $V coeration. ~e maa tatal R = 3 4 megonm
L Soecitieg witn tngger irout Mgn
Time mgasured irom 3 cositive 3irg nzut sutse Irom Q10 0 8 & V2 Nl tre thresnoig
1o the ﬂro:; trom mign 3 ICw Of (g 210Ut Trigger i 1140 12 thresndid

»
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TIMER

SE/NE555/SESSSC
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TYPICAL PER!.-'ORMANCE CHARACTERISTICS

MINIMUM PULSE WIDTH
REQUIRED FOR TRIGGERING

150

123
z
=
a oG
3 100 L5 A
1
3 AR
2 s

- / | et oG
> 9
2 50 | e : »1
i /
z =2
s e :
0 0.1 0.2 03 0.4

LOWEST VOLTAGE LEVEL OF TRIGGER PULSE

LOW QUTPUT VOLTAGE
vs QUTPUT SINK CURRENT

10

Vour — VOLTS

fging — MA

HIGH QUTPUT VOLTAGE DROP
vs OUTPUT SOURCE CURRENT

20
b LT et LA
e ) . N ]
. ! ' ! lf A4
o LT casct L
- 1.4 A
3 T
N R
P 1.0
N == sam N
S as [.1 ! NN
ot 11 bt
[ ! i SVmVee w15V
02 :
0 N
* 10 20 50 10 20 50 100

Isoumcy = mA

NORMALIZED DELAY TIME

SUPPLY CURRENT — mA

Vour — VOLIS

\ SUPPLY CURRENT e
vs SUPPLY VOLTAGE
10.0 -
+125°C %%
8.0 : Z
+25°C
8.0 t
L7 ssec
“o 7//
20
0
. 50 10.0 15.0
SUPPLY VOLTAGE — VOLTS
LOW QUTPUT VOLTAGE
vs OUTPUT SINK CURRENT
10 r
P T T T vecmiy
3.
. 0 3N
o RN | e2sect )
NIRRT A
B4
: —7.
«23°C_ 2.
boaase ! !
0.1 2123 c/ | ‘
~sseci .
0.01 B i
10 20 %0 w0 20 50 100
Iy — MA
DELAY TIME vs
SUPPLY VOLTAGE
1018 [ ' !
1.0%0 .
\ ||
1.008 , 3 - ' ; -
\ . -
1.000 /—'.
0.99% !
0.990 l
0.988 .
0 5 10 15 20

SUPPLY VOLTAGE — Vv

NORMALIZED DELAY TIME

Yoyt — YOLTS

PHOPAGAIIO.N DELAY — ns

DELAY TIME
vs TEMPERATURE
1.015
1.010
1.005
—
=
1.000 T S
- \\\l
0.995
0.990
0.985
~G0 -25, 0 +25 +50 4754100+

10

1
-

0.01

300

250

200

150

100

50

TEMPERATURE — *C

LOW OUTPUT VOLTAGE
vs QUTPUT SINK CURRENT

T

I

’ ) S
T T )

|

!

-3$5'C

|
I Vee = 15V ]’
' |
|

0 1y

Isink — mMA

PROPAGATION DELAY
vs VOLTAGE LEVEL
OF TRIGGER PULSE

~85°C

o°C

|
- 25°C

~
[
ﬂ)ﬁrc_

T
+125*C

0 0.1 0.2 0.3

LOWEST VOLTAGE LEVEL
OF TRIGQER PULSE — XVcc

et
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n2218, A, n2219, A an2221, Asiicon

w2222, A, 5581, 2n5582

NPN SILICON ANNULAR HERMETIC TRANSISTORS

. widely used “Industry Standard” transistors tar applications
a3 medium-speed switches and as amplifiers trom audio to VHF
frequencies. '

o DC Current Gain Specified — 1.0 to 500 mA#c
o Low Collector-Emitter Saturation Voitage —
VCE({sat) @ IC = 500 mAde -
= 1.6 Vdc (Max) — Non-A Suffix
= 1.0 Vde {Max) —~ A-Suftix
o High Current-Gain=—8andwidth Froduct —
1 = 250 MHz (Min) @ Ic = 20 mAdc ~ All Tvpes Exceot
= 300 MHz (Min} @ IC = 20 mAdc — 2N2219A, 2N2222A,
2N5582
o Complements to PNP 2N2S04 A thruy 2N2907 A
o JAN/JANTX Avarlable for all devices

NPN SILICON
SWITCHING AND AMPLIFIER

SELECTION GUIDE
~ T
. " anbemanrIetiar.
8Yceo PEE
Device e = 10 mAde Ig = 150 mAdc ‘ Ig = 500 mAde ‘
Tomw vt oo Atn v e [ oW
fo vy - P —gnagd = —_
STy .. '- Ao g - d
Nz 0120 X
2322 l 0 - ' voorsoo | ) | To8
2N5581 ‘ 401120 25 i
vesa2 Q <0 - /260 | w0 7046
povelt g . ST = —_—
NI2VRE - 100,300 a -
2NZZ21A a0/120 - 25
mrI22A 20 l 1007300 I 4 1 T0-13
*MAXIMUM RATINGS .
2N2218§ 2N2218A
N2219 | IN2219A | 2NS58Y
Ratung Symbol mz221| ZN2721A | INSS82 Unit
2N2222 | 2N2222A
Coliecior-Emitter Vottage VCEO k] 40 40 " Vde
Coliector-Base Voliage ves 60 5 75 Vde
Emitter-Basa Voitage, vegq 50 6.0 5.0 Vde
Cottector Current — Continuous e 800 800 800°° | mAac
2N2218. Al IN2221 A 2NS581
. R IN2219.A] ZN2222.A] INS582
Total Devece Dusipation @ T 4 = 25°C Po 0.8 as 08 watt
Derate svove 25°C 533 332 333 | mwreC
, | Totst Oevice Ormiparion @ T = 25°C L% 30 1.8 2.0 veatns
Oerste a0ove 25°C 20 12 11.43 | mwroC
Operating ang Storege Junction T3.Tseq <65 10 +200 ~——em oc
Temoerstuce Range
“Ingicates JEDEC Fegrsterea Oata. '
*Motorols Guasrsntees this Data in Adgrtion 10 JEDEC Reguiteres Date.

TRANSISTORS
—— .
—Hl—
[EUE S S
i B
H T8
| T
CASE 31 (1} T l
MN2218.A 1
M2219,A ]
- e S
B i {\:m),
it
} o /\\\ on
[t
' PEES aste
ﬂ__'.,
[
't pe— e
—r—— —
CASE 22(1)
e
i;‘/ oIz A
INZZZ25
-~
o
00z . N
it
T T
4 (1]
! b
o
[
: L~ {ih o
CASE 26 i
TO48 4
< INSS8Y .
8582

Ve tesoecine JEDEC requareres
Qimentegny and nates 0ply

63
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"ELECTRICAL CHARACTERISTICS (TA = 259C unless otherwise noted)

[ Characteristic [ Symbol l Min l Max Unit l
FF CHARACTERISTICS
Coltector-Emitter Breakdown Voltage BVceo Vvde
Ic = 10 mAde, 1g = 0} . Non-A Sutfix 30 - .
A-Suffix, 2N5581,2N5582 40 -
Coltector-Baza Breakdown Voltage BVepo Vde
(ic = 10 uAge. Ig = 0) Non-A Sutfix 60 -
A-Sutfix, 2N5581,2N5582 75 -
Emitter-Base Breskdown Voltage BVgpgo Vde
(Ig = 10 uAde, i = 0) Non-A Suffix 5.0 -
A-Suffix, 2N5581,2N5582 6.0 -
| Cotiector Cutotf Current . Icex nAdc
(VCE = 60 Vde, Veg(oty) = 3.0 Vioe) A-Suffix, 2N5581,2N5582 - 10
Cotlector CutoH Current icgo . uAde
{Veg = 50 Vde, 1 = 0) Non-A Suffix - 0.01
(Veg = 60 Vde, Ig = 0) A-Sutfix, 2NS581,2N5582 - 0.0
IVCB = 50 Vde, Ig = 0, T4 = 150°C) Non-A Sutfix - 10
(Vcp = 60 Vde, ig =0, To = 150°C) A-Sutfix, 2N5581,2N5582 - 10
Emitter Cutotf Currint 1£80 nAde
(Vgg = 3.0 Vde, Ig = 01 A-Suffix, 2NS581.2N5582 - 10
Base Cutoff Current 118 nAdc
(VCE = 60 Ve, Vegiot) » 3.0 Vde) A-Sutfix - 20
N CHARACTERISTICS

OC Current Gain L heg -

{ig = 0.1 mAde, Veg = 10 Vae) 2N221B.A.2N2221,A,2NS581(1) 20 -
2N2219.A.2N2222.A,2N5582(1) 25 -

{1c = 1.0 mAde, Veg = 10 Vael 2N7218,A.2N2221,A.2N5581 25 -

i 2N2219.A 2N 2222,A 2NS582 50 -

{ic = 10 mAdc, Vcg = 10 Vde! 2N2218.A 2N2221,A,2N5581(1) 35 -
2N2219,A 2N2222.A,2NS582{1) 75 -

{Ic = 10 mAde, Vo = 10 Vde, T4 « -559C) 2N2218A 2N2221A 2N5581 15 -
2N2219A.2N2222A 2N5582 5 -

lic = 150 mAde, Vg = 10 Vel (1) 2N2218.A,2N2221,A,2N5581 - 40 .120
2N2219.A 2N2222,A, 2NS582 100, 300

{Ic = 150 mAde, Veg » 1.0 vdel (1] 2N221BA,2N2221A,2N5581 20 -
IN2219A.2N2222A ,2N5582 S0 -

(g = 500 mAdge, Veg = 10 Vaci 1} 2N2218.2N7221 20 -
IN2219.2N2222 30 -
2N2218A,2N2221A 2N5581 25 -
2N2219A,2N2222A,2N5582 40 -

Coliector-Eminter Saturation Voltagel1) . VCE (sat} vde

(Ic = 150 mAde, ig = 15 madc) Non-A Suffix - 04
A-Sutfix, 2N5581 2N5582 - 0.3

{Ic = 500 mAdc, Ig = 50 mAde) Non-A Sutfix - 1.6
A-Sutfix, 2N5581,2N5582 - 1.0

Base-Emitter Seturstion Volitagel1) VBE (sat! vde

11¢ = 150 mAdc, Ig = 15 mAoc) Non-A Sutfix 0.6 © 20
A-Sutlix, 2N5581,2N5582 0.6 1.2

l1c = S00 mAdc, ig = 50 mAdc) Non-A Sutfix - 28
A-Sultix, 2N5581,2N5582 - 2.0




- 2N2218,A,2N2219,A, 2N2221,A, 2N2222,A, 2N5581, 2N5582 (continued)

*ELECTRICAL CHARACTERISTICS (Continued)

[ Characteristic l Symbol [ Min ] Max Unit j
SMALL-SIGNAL CHARACTERISTICS :
Current-Gain—Bandwidih Product(2) 23 MHz
{ic = 20 mAde, Vg = 20 Vdc, f = 100 MHz} All Types. Excreot 250 - R
2N2219A,2N2222A,2N5582 300 -
Qurput Capacitance(3) Cob - 8.0 pF
(Veg = 10 Voe, 1g = 0, f = 100 kHz)
Input Capacitance(3) Cwo poF
IVgg = 0.5 Vde, Ic = 0. f = 100 kM2) Non-A Suffix - 30
A-Sutfix, ZN6581, INS582 ° - 25
Input impedance hig k ohms
{lg=1.0mAgc, Veg = 10 vde, f = 1.0kHz} 2N2218A,2N2221A,2N5581 1.0 3.5
2N2219A.2N2222A ,2N5582 2.0 8.0
{Ic = 10mAdc, Vog = 10 Vde, { = 1.0kHz) 2N2218A 2N2221A,2N5581 0.2 1.0
2N2219A,2N2222A 2N5582 0.25 1.25
Voitage Feeaback Ratio Rre x 107
fic = 1.0 mAce, Veg = 10 Vde, f = 1.0 kHz) . 2N2218A,2N2221A,2N5581 - 5.0
2N2219A,2N2222A 2N5582 - 8.0
{lc=10mAde, Vg = 10 vde, f = 1.0 kHz) 2N2218A,2N2221A,2N5581 - 2.5
IN2219A,2N2222A,2N5582 - 4.0
Smatl-Signst Current Gan Dte ’ -
(Ic=1.0mAoe, Vcg = 10 Vde, f = 1.0 kHz) 2N2218A.2N2221A,2N55381 30 150
2N2219A,2N2222A ,2N5582 50 300
{Ic = 10 mAge, Veog = 10 Ve, 1= 1.0 kHz) 2N2218A,2N2221A 2N5581 S0 300
2N2219A,2N2222A INS582 75 375
Output Agmintance hog smhos
lic=1.0mAge, Veg = 10 vde, 1= 1 0 kHz) ?N2215A.2N2221A'.2N5581 3.0 15
2N2219A,2N2222A IN5582 5.0 35
lic = 10mAde, Vg = 10 Vdc, 1 = 1.0 kK1 2N2218A,2N2221A,2NS681 10 . 100
IN2219A,2N2222A 2NS582 25 20Q
Cotlector-Base Time Constant, p'Ce os
{Ig = 20 mAdc, Vg = 20 Ve, f = 31.8 MHz) A-Suffix, ZN5581,2N5582 ’ - 150
Noiws Figure NF a8
(Ic =100 uAce, Veg = 10 Ve,
Rg=1.0xohm, f= 1.0 kHz) IN2219A.2N2222A - 4.0
SWITCHING CHARACTERISTICS (A-Sutfix, 2N5581 and ZNS582)
Osalay Time . g - 10 ns
{(Vee = 30 vde, Ve (off) = 0.5 Vde,
I¢ = 150mAde. 1gy = 15 mAac}
{Figure 14)
Rise Time t - 25 ns
Storage Time [ - 225 ns
{Vce =30 Vac, i = 150 mAge,
ig1 =ip2 = 15 mAdc)
_(Fiqure 18)
Fall Time T - ns
Active Region Time Constant”® Ta - 25 ns
{lc = 150 mAdc, Vg = 30 Vae)

“Indicates JEDEC Registered Dats.

“"Mararots Guarentses thit Dats in Addition to JEDEC Reqistered Data.

(11PuUILe Test. Pulse Wigtn < 300 ws, Duty Cycls < 2.0%.

1214+ 10 getinea o1 the frequency st which m,.i eXTr8D0180e8 10 unIty.
13)INS581 ang 2NSSB2 are Listea Cep and Cyq fOr these cONGITIONS and vatues.



2N2218,A,2N2219,A,2N2221,A, 2N2222 A, 2N5581, 2N5582 (continued)

SWITCHING TIME CHARACTERISTICS -

- FIGURE 11 — TURN-ON TIME FIGURE 12 - CHARGE DATA
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. 1 o~ 5000 4 1 + n
L@SY 1,257 — e/l =10 =z
: F im0 : ] y T
N\ N/ | AR v Vee = SVIUNLESS MOTED?
100 . —— et v b Yees A 1 7
AVANER A T 2000 1 g
’_A\' 1 ’\ T3 Tt 1 Yec = 0¥ 4 4! TN ] 1] 1 [
N IN ) i1 Pasd N 4 i s
. ”Q@V' o NN LA L L ! = /;[ ar, TIOITALchvTRnL—
7 - e 7 T 1111 R g T o —b—} CHARGE
- % AN -2V \ 4{; T = 500 L S e A R ——l
F N N L g —— '/1 < MIGH GAIN TYPES — 2 2] |
- [ ' ID{\\ \l l ' - 7 i T LOW GAIN TYPES
» 20 s e i |
IR N ' 1 : Vcr:'MVx‘ AR L:_Il’ i
L@ Yiegem = 0 \\\L"\ ! |\\ |t Z. 100 — L
20— + \ [——0a.ACTIVE AEGION —
| N 1 l,__, T s
LT \~\"|\/‘7j/ 0 cmss/ T -
MITINST T1] e
0 NN ! o NN | A W N 1] N
30 50 T) ) 100 ™ W W 50 10 10 0 3% W 10 100 w0 100
tc. COLLECTOR CURRENT tmi) Ic. COLLECTOR CURRENT L)
i FIGURE 13 — TURN OFF BEHAVIOR
S N T 11711 1 ’m\;!nmr';rﬁ
00— f NN I - el Ll 1 i ]
i i T -
m ! I TN it = 10777 '
E T <t = 10 g N | ' ’ ' \‘N
i N - BN —— 1w > — iy =20
S 1 N ST OSTT 2, e e e "
= s ™ N .. NS = i LN N T ; [
I R : T T, -
g —t NI I aa - T S VU R N A 1
g TN el L 5 IR |
3 | jrert=10 \J v ! N oo 3 I NI NT NG| \1\
50 T ; AN N R TR I :
“ | i | N N T * o e—
LOWGAIN TYPES | | ! !N i meHGamnTyees | | | ]
1= , ] , Y . et T I
0 Ll || L1 " iR
10 0 0 50 0 100 200- . 300 10 ) 00 0 10 0 100
te, COLLECTOR CURRENT tmat) tc. COLLECTOR CURRENT .mAl
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2N2218,A,2N2219,A, 2N2221,A,2N2222,A, 2N5581, 2N5582 (continued) '

{1, NORMALIZED EFFECTIVE TRANSIENT

T, COULECTOR-BASE TIME CONSTANT ']

Ig, COLLECTOR CURRENT (AP}

THERLAL RESISTANCE

FIGURE 16 — CURRENTGAIN—BANDﬁIDTH PRODUCT AND .
COLLECTOR-BASE TIME CONSTANT DATA FIGURE 17 ~ CAPACITANCES
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iNn400T 1w 184007

s

e Aot Surmetic-rectifiers, subminiature size, axial lead
mounted rectifiers for general purpose low-power ap-
CASE 59 plications.
{DO-41)

MAXIMUM RATINGS

— o ™ g wy O M~
o S| o =1 o =] o ,
Rating Symbol | Q1 2|1 Q| 212121 2 Unit
. _ I P P 4 P-4 =z = =
Peak Repetitive Reverse Voltage VRM(rep)
Working Peak Reverse Voltage VR‘VX(wkg) 50 | 100 | 200 | 400 ! 600 | 800 ] 1000{ Volts
DC Blocking Voltage VR
Non-Repetitive Peak Reverse Voltage ’
(hal{wave, single phase, 60 Hz peak) VFLM(non- rep) 75 | 1501300 600 | 900 |1200{1500| Volts

RMS Reverse Voltage Vr 35~l 70 | 140 l 280 | 420 | 560 | 700 | Volts

Average Rectified Forward Current
(single phase, resistive load, IO 1.0 Amp
60 Hz, see Figure 6, TA = 75°C)

Non-Repetitive Peak Surge Current

{surge applled at rated load I, 30 {for 1 cycle) Amp
conditions, see Flgure 2) FM(surge) .
Operaung and Storage Junction T, T 6510 - 175 °c
Temperature Range J st
ELECTRICAL CHARACTERISTICS
T 1§
Characteristic and Conditions i Symbol | Max Unit
Maximum Instantaneous Forward Voltage Drop ; VF Volts
(i.=1.0Amp. T, = 25*C) Figure 1 1 1.1
F J 1
Maximum Full-Cycle Average Forward Yoltage Drop : v"(AV) Voits
g = 1.0 Amp. T = 75C. Iinch leads) i F ) 0.8
Maxtmum Reverse Current (rated dc voltage) 'I‘J = 23°C | IR i 0.01 mA
T,=.100°C | | 0.0 :
Maxim;:m Full-Cycle Average Reverse Current IR(AV) r;xA
(IO = 1.0 Amp. TL = 75°C. 1 inch leads) 0.03




TN4001 thru TN4007 (continued)

-MECHANICAL CHARACTERISTICS

CASE: Void free, Transfer Moided
MAXIMUM LEAD TEMPERATURE FOR SOLDERING PURPOSES 350°C. %" from
case for 10 seconds at 5 Ibs. tension
FINISH: All external surfaces are corrosion-resistant, leads areareadlly solderable
POLARITY: Cathode indicated by color band
WEIGHT: 0.40 Grams (approximately)

FIGURE 1 — FORWAROD YOLTAGE
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FIGURE 2 —~ MAXIMUM SURGE CAPABILITY
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1. FORWARD CURRINT (AMP)

O, THRMAL RISISTANCE, RUIRCTION 10.LEAD (*Cren
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IN4001 thru 1N4007 (continued)

(v

CURRENT DERATING DATA

FIGURE 5— LEAD TEMPERATURE DERATING (DC OXLM
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FIGURE § — RESISTIVE INOUCTIVE L0ADS
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FIGURE 7 — CAPACITIVE LOADS NOTES-
20
NOTE 1
Data shown for thermal reustance mnchion-to-sminent (4,,) for the mountingy
{ =60z L\o-nulobcmnrmul_‘ r3lues fof prek Y eng T of in
LS X . case the tie pount {empersture cannot be messured
-\b =101k,  TYPICAL YALUES FOR #,, IX STILL AIR
r‘ ~ 113 "—L-—j y—t-l 1 )
=1t D . Ly by f
1.03= ~ . __l TERMINAL STRIP L
—~ NG P.C. BOARD 7
7' — 3 MOUNTING METHOD § MOUKTING METHOD 2
03— _ 1799» —%A e MOUNTING | LEAD LENGTH L IN)
/4 BRI I MW (Tg T an T 1] "
L=1 - 0 :
$ 1 — 15 85 jt/w
‘ l l \ 2 55 1 85 [°C/w]|*
0 H) Q &0 20 10 120 140 168 183 00 'Uﬂ'ﬂtﬂmhtﬂﬂholluzﬂlll.-l'lhmmmd'inﬁm
6 can be used for €0 Mz hatl-wave resistive/inductive ioad (Rating s,
T,. LEAD TERPERATURE (°y Ambient Temperature). The sbscsa of Figure € then indicates T, in °C.
NOTE ZP
[ » -t
FIGURE §— STEADY-STATE THERMAL RESISTANCE DUTY CTCLE D = 1,11,
0 tyot PEAK POWER, Poy. is pean of an
TIME  equmalent square powss puise,
10 l~,,__j
Te determine mazimum junction tempersturs of the diode in a
50 poven stuation, the following procedure 13 recommaended:
. The (enuunnonhcknmunmumammmh placed *
- ~B2.1M fe3d 13 close a3 possioe o the Iie part The Mmenmat mass connected to
VATIYM " 1 the bie oot s normatly lrge enouga 13 that it wnll ot ugnicantly respond to |
© heat surges generated m the 0008 2¢ 2 reseht of putted operalion once steady
el state e achinved. Using the vaiue ol Ty, the junction
" YPCAL temperature may be detereuned oy
- =T+l
2 = where 5 T, it e increase in jonction emperature above the lead tempersiwre.
’ 1t m2y be delermuned by: ’
10
Ziner, [n,‘,., O -0 Aty = Angy - Anmy
0o [ [ [ [ 3y y. Y 1 e e where #nqu = value of tanuent thermal resistance at time (. Le:

L LLAD LENGTH UNCHES)

GM.‘,.., = value of @ gy 3t ime ety .
ap,) = value of 854y a3t end of putse wicthy,

Onry' = valoe of 6150t bene oy

.



1N4001 thru IN40QO7 (continued)
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TYPICAL DYNAMIC CHARACTERISTICS

FIGURE 3 — FORWARD RECOVERY TIME
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FIGURE 10— REVERSE RECOVERY TIME
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RECTIFIER EFFICIENCY NOTE

' FIGURE 13 — SINGLE-PHASE HALF-WAYE RECTIFIER CIRCUIT
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