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mAbsolute Maximum Rating
@ Ta=25°C

Parameter

Power Dissipation, Per Segment

Peak Forward Current, Per Segment

(1/10 Duty Cycle., 0.1ms Pulse Width

Continuous Forward Current, Per Segment

Derating Linearly From 25°C, Per Segment|

Reverse Voltage, Per Segment

Operating Temperature Range

Storage Temperature Range
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mElectrical/Optical
Characteristics @ Ta=25°C
Blue

Parameter

Average Luminous Intensity

Emission Wavelength

Spectral Line Half-Width

Forward Voltage, Per Segment

Reverse Current, Per Segment

Luminous Intensity Matching Ratio
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5400 / DM5400 / DM7400
Quad 2-Input NAND Gates

® General Description
This device contains four independent gates each
of which performs the logic NAND function.

e Features

Alternate Military/Aerospace device (5400) is
available.Contact a National Semiconductor Sales
Office/Distributor for specifications.
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Absolute Maximum Ratings (Note)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.
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Input Voltage 5.5V
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Absolute Maximum Ratings 4 e @on S0 el 2050 52 ety SV TOTY
LM741 )‘fd"-‘“‘" BIAVIN =%
1 |Supply Voltage 22V
2 [Power Dissipation (Note 2) 500 mW
3 |Differential Input Voltage +30V
/4 |Input Voltage (Note 3) +15V
5 |Output Short Circuit Duration Continuous
6 [Operating Temperature Range -55°C to +125°C
7 |Storage Temperature Range —65°C to +150°C
8 [Junction Temperature 150°C
9 |Soldering Information
N-Package (10 seconds) 260°C
J- or H-Package (10 seconds) 300°C
M-Package
Vapor Phase (60 seconds) 215°C
Infrared (15 seconds) 215°C
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Electrical Characteristics

o LM741
Parameters Conditions . Unit
Min | Typ |Max
Large Signal Voltage| TA=25°C , RL=2KQ
! |oain VS=£15V, VO=+2V | 50 |200 V/mV
Output Short Circuit Ta=25°C 25 mA
2 lcurrent TAMIN <TA<TAMAX mA
3 [Slew Rate Ta=25°C, Unity Gain 0.5 V/us
4 |Supply Current Ta=25°C 1.7] 28| mA
Power Consumption |Tp=25°C
5 VS=+20V mw
VS=+15V 50 | 85 |mW
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Electrical Characteristics

. LM741
1 Parameters Conditions - Units
Min|Typ |Max
Input Offset Voltage |[TA=25"C
=l 1.05.0 | mv
Rg<50Q
2 3 mV
Tamin sTASTamAX
RS<50Q mV
RS<10KQ 6.0 | mV
3 Input Offset Voltage [TA=25°C , VS=+20V ==ili5 mV
Adjustment Range
a Input Offset Current [Ta=25°C 20 {200 | nA
TaMIN STASTAMAX 85 |500 | nA
5 Input Bias Current |Ta=25°C 80 [500 | nA
TAMINSTASTAMAX 1.5 | pA
Input Resistance TA=25°C, VS=+20V|0.3|2.0 MQ
6 TamINSTASTAMAX MQ
VS=+20V
Input Voltage Range |Tp=25°C \
7
TaMINSTASTAMAX  [£12(+13 \Y%
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Metal Can Package Ceramic Dual-In-Line Package
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NON-INVERTING INPUT

Note 8: LM741H is available per JM38510/10101

Order Number LM741H, LM741H/883 (Note 8),

LM741AH/883 or LM741CH Note 9: also available per IM38510/10101
Note 10: also available per JM38510/10102

ez
Order Number LM741J-14/883 (Note 9),
LM741AJ-14/883 (Note 10)
Dual-In-Line or S.0. Package
ez Ceramic FlatPak

—OFFSET NULL

OUTPUT

=INPUT
+INPUT

+OFFSET NULL

Order Number LM741J, LM741J/883, LM741CM,
LM741CN, or LM741EN

See Number LM741W/883

. See NS Package Number WI10A
e p

\FV



\

Cosil o po L OP-AmP o, )5 5 )l50 -V V-V-Y

V-1 C)‘“’ ‘) Cdo

N

ggez 5 phalejl saods -V Y-F

U‘“")‘-f- 69§J|—”"—V

d..w.:l?m ‘) )L,Jj SO e \Y-0 J.iw)lduo )o—\\‘—‘/—\
|y a3 6 puSojlusl 54l 5l oowliawods gulis 5 oS

-0 s

VFA




sl asedos oSl (ca5 ;4 axzlye -1 Y-V L1, VYA S8 e olgd e disTaz — ) Y-V-F

64-.’.l-.f. Sl GAALST I\ 9 \ Lgo)lA 5 LsLbd i ) ?QIS J.n.\.u e
. . +10V
$o,l5 35,5 4> Dual in Line , :
6 Vo
Vi

f= 1KHz 2 4 R, S10KQ
10V

R, S10KQ
W-A Ui

T—o 1y oaisS awslie Jlaw 0 )15 o)lge -V Y-V-F

W)
b owsT ¥ sl STVY-0 JSb o o -V V-V-F
g Soste 35 Jog ey & (oonl obS ) Cunglie S
Sogi oo slosliiwl 4z oS oz e 5l -V V-V-Y B0 Ty 105 (o0 (G ekl 4
RS T

\¥4




s DMl (545 &y axxl o Ly -1 V=YY )
dbm sl 00w] Q«uLﬂ)—‘ e o a5 LMYf)
-~-\:’.)5T Cwwddy |y 3

1. Input Resistance

2. Power Dissipation

3. Soldering Information

Can Package Dual in Line Package

.2 5 |, Ceramic Flat Pack 4 Metal
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LM741
Operational Amplifier
General Description

The LM741 series are general purpose operational amplifiers The LM741C is identical to the LM741/LM741A except that
which feature improved performance over industry standards the LM741C has their performance guaranteed over a 0°C to
like the LM709. They are direct, plug-in replacements +70°C temperature range, instead of —55°C to +125°C.

for the 709C, LM201, MC1439 and 748 in most applications.
The amplifiers offer many features which make their application
nearly foolproof: overload protection on the input and

output, no latch-up when the common mode range is exceeded,

as well as freedom from oscillations.

Jaijdwy reuonetado TN

Schematic Diagram

) X A i
TRg TRy ['RE“
i TRy4
iL?)IfJ-;NVERTING . TRA INVERTING
3 I 2 INPUT RsS39KQ
<
C1==30pF ¢
TR?‘I |/ - >259
A N TR, RoZ

— OUTPUT
F—' TR7 TRs t5°

>
Rj(<S 500
<
0_KR]"

TR]N—()—KTRH TR:‘:{ KTR:()
5 JOFFSET
NULL
S L R LRy
R4T 5KQ S0KQ <500
S S e AV

Offset Nulling Circuit

OUTPUT

VoY



Absolute Maximum Ratings (Note 1)

If Military/Aerospace specified devices are required, please contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

(Note 6)

Supply Voltage

Power Dissipation (Note 2)
Differential Input Voltage
Input Voltage (Note 3)
Output Short Circuit Duration
Operating Temperature Range
Storage Temperature Range

LM741A

+22V

500 mW

+30V

+15V
Continuous
—-55°Cto +125°C
—-65°Cto +150°C

LM741E

+22V

500 mW

+30V

+15V
Continuous

0°C to +70°C
—-65°Cto +150°C

LM741

+22V

500 mW

+30V

+15V
Continuous
—-55°Cto +125°C
—-65°Cto +150°C

LM741C

+18V

500 mW

+30V

+15V
Continuous

0°C to +70°C
—-65°C to +150°C

Junction Temperature 150°C 100°C 150°C 100°C
Soldering Information
N-Package (10 seconds) 260°C 260°C 260°C 260°C
J- or H-Package (10 seconds) 300°C 300°C 300°C 300°C
M-Package
Vapor Phase (60 seconds) 215°C 215°C 215°C 215°C
Infrared (15 seconds) 215°C 215°C 215°C 215°C

See AN-450 [Surface Mounting Methods and Their Effect on Product Reliability” for other methods of soldering
surface mount devices.

ESD Tolerance (Note 7) 400V 400V 400V 400V
Y Electrical Characteristics (Note 4)
. LM741A/LM741E LM741 LM741C .
Parameters Conditions " " . units
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
Input Offset Voltage |Tp=25°C
RS<10KQ 1.0 | 5.0 2.0 | 6.0 mV
Rg<50Q 0.8 | 3.0 mV
TAMINSTASTAMAX
Rg<50Q 4.0 mV
Rg<10KQ 6.0 7.5 mV
Average Input Offset 15 uv/°oC
Voltage Drift
Input Offset Voltage |TpA=25°C, Vg=+20V +10 +15 +15 mV
Adjustment Range
Input Offset Current |TA=25°C 3.0 30 20 | 200 20 | 200 nA
TAMINSTA<TAMAX 70 &5 | 500 300 | nA
Average Input Offset 0.5 nA/°C
Current Drift
Input Bias Current Ta=25°C 30 80 80 | 500 80 | 500 | nA
TAMINSTASTAMAX 0.210 1.5 0.8 HA
Input Resistance Ta=25°C, Vg=£20V 1.0 6.0 0.3 2.0 0.3 2.0 MQ
TAMINSTASTAMAX 0.5 MQ
V=420V
Input Voltage Range |TA=25°C +12 | £13 \%
TAMINSTASTAMAX +12 | £13 v

VoY



Electrical Characteristics (Note 4) (Continued)

" LM741A/LM741E LM741 LM741C .
Parameters Conditions - = - Units
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
Large Signal Voltage |Ta=25°C, R >2KQ
Gain Vg=+20V , Vo=%15V 50 V/mV
Vg=+15V, Vo=%10V 50 | 200 20 | 200 V/mV
TAMINSTASTAMAX
R >2KQ
Vg=+20V , Vo=%15V 32 V/mV
Vg=*15V, Vo=+10V 25 15 V/mV
Vg=£5V, Vo=+2V 10 V/mV
Output Voltage Swing |Vg=+20V
R >10KQ +16 v
R >2KQ S2d L5 v
Vg=t15V
R >10KQ +12 | £14 +12 | £14 v
R >2KQ +10 | £13 +10 | 13 Y
Output Short Circuit |[Ta=25°C 10 25 35 25 25 mA
Current TAMINSTAST AMAX 10 40 mA
Common-Mode TAMINSTASTAMAX
Rejection Ratio Rg<10KQ , Vep==12V 70 90 70 90 dB
Rg<50Q , Voy==12V 80 95 dB
Supply Voltage TaMINSTASTAMAX
Rejection Ratio Vg=%+20V to Vg=£5V
Rg<50Q 86 96 dB
Rg<10KQ 77 96 77 96 dB
Transient Response Ta=25°C, Unity Gain
Rise Time 0.25| 0.8 0.3 0.3 uS
Overshoot 6.0 20 5 5 %
Bandwidth (Note 5) |Ta=25°C 0.437| 1.5 MHz
Slew Rate Ta=25°C , Unity Gain 0.3 | 0.7 0.5 0.5 V/uS
Supply Current Ta=25°C 1.7 2.8 1.7 2.8 mA
Power Consumption |Ta=25°C
Vg=+20V 80 | 150 mW
Vg=£15V 50 85 50 85 | mW
LM741A Vg=£20V
TA=TAMIN 165 mW
TA=TAMAX 135 mW
LM741E Vg=+20V
TaA=TAMIN 150 mW
TA=TAMAX 150 mW
LM741 Vg=£15V
TA=TAaMIN 60 | 100 mW
Ta=TAMAX 45 75 mW

Note 2: “Absolute Maximum Ratings” indicate limits beyond which damage to the device may occur. Operating Ratings indicate
conditions for which the device is functional, but do not guarantee specific performance limits.
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Electrical Characteristics (Note 4) (Continued)

Note 2: For operation at elevated temperatures, these devices must be derated based on thermal resistance,

and Tj max. (listed under “Absolute Maximum Ratings”). Tj = TA + (6jA PD).

Thermal Resistance Cerdip (J) | DIP (N) HO8 (H) | SO-8 (M)
0jA (Junction to Ambient) | 100°C/W | 100°C/W | 170°C/W | 195°C/W
0jc (Junction to Case) N/A N/A 25°C/W N/A

Note 4: For supply voltages less than £15V, the absolute maximum input voltage is equal to the supply voltage.
Note 5: Unless otherwise specified, these specifications apply for VS = £15V, —=55°C < TA < +125°C (LM741/

LM741A). For the LM741C/LM741E, these specifications are limited to 0°C < TA < +70°C.
Note 6: Calculated value from: BW (MHz) = 0.35/Rise Time(us).
Note 7: For military specifications see RETS741X for LM741 and RETS741AX for LM741A.

Note 8: Human body model, 1.5 KQ in series with 100 pF.

Connection Diagrams

Metal Can Package

oFFSET NULL( 1)

INVERTING INPUT QH

NON-INVERTING INPUT o

_ DS009341-2
Note 8: LM741H is available per JM38510/10101

Order Number LM741H, LM741H/883 (Note 8),
LM741AH/883 or LM741CH

Dual-In-Line or S.O. Package

DS009341-3

Order Number LM741J, LM741J/883, LM741CM,
LM741CN, or LM741EN

V00

Ceramic Dual-In-Line Package

™
™
o
<
=
,_')
—
N
N~
= ~OFFSET NULL
|
DS009341-5
Note 9: also available per JIM38510/10101
Note 10: also available per JM38510/10102
Order Number LM741J-14/883 (Note 9),
LM741AJ-14/883 (Note 10)
Ceramic FlatPak
1 10
NC NC
+OFFSET NULL NC
~INPUT V+
+INPUT OUTPUT
V- ~OFFSET NULL
DS009341-6

See Number LM741W/883
See NS Package Number W10A



Physical Dimensions inches (millimeters) unless otherwise noted

0.100

TYP
(2.540)
0.029-0.045
(0.737—1.143)
0.028-0.034

(0.711-0.864)

45° EQUALLY
SPACED

Order Number LM741H, LM741H/883, LM741AH/883, LM741AH-MIL or LM741CH

0.290
0.320

952+ 5°TYP
0.310

0.410

0.165-0.185
(4.191-4.699)

REFERENCE PLANE

0.035
% (0.889)
12.7 MAX
0.195-0.205 DIA e

(4.953-5.207) P.C.

0.115-0.145
(2.921-3.683)
DIA

Metal Can Package (H)

NS Package Number HO8C

R0.010 TYP

R0.025 TYP

0.180
MAX

0.200
MAX

0.008..

0.012 e

0.055 MAX
BOTH ENDS

Ceramic Dual-In-Line Package (J)

Order Number LM741J/883
NS Package Number JOSA

0.350-0.370
(8.890-9.398)
DIA

0.315-0.335
(8.001-8.509)

0.025 MAX
UNCONTROLLED

(0.635) LEAD DIA

SEATING PLANE
0.015-0.040
(0.381-1.016)

0.016-0.019

———F—FF  DIA TYP
(0.406-0.483)

0.400 MAX

0.220  0.310 MAX
0.291 GLASS

0.045

0.065T
0.005 GLASS
MIN SEALANT

YP

0.020
0.060

0.150
0.125 MIN
0.200

90° + 4° TYP

0.018 £ 0.003 TYP

0.100 + 0.010 TYP
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Data Sheet olic saox> 5 -1V-V-A

Parameter Symbol
Output Voltage Vo
Line Regulation AVo
Load Regulation AVg
Ripple Rejection RR
Output Noise Voltage VN S i ) VP-4 S e IWoV-Y
Dropout Voltage Vp
Quiescent Current lo _ Output
Quiescent Current Change Alg nput_F l
10uF 0.1pF ==
.. ol o o | Dy D, + 2
§ ‘g 1 [MCT8XX ]
Vo 5 . LM78XX
AVg ° =
AVg -4 Jsb
RR
VN
Vp
Iq
Al
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Maximum Ratings (Tj=25°C unless otherwise noted)
Ratings

Peak Repetitive Forward and Reverse Blocking
\oltage (1)

(Rg=1KQ) C106F
(Re= —40°C to +110°C) C106A
C106F
C106D
C106M

RMS Forward Current
(All Conduction Angles)

Average Forward Current

(TA=30°C)

Peak Non-repetitive Surge Current

(1/2 Cycle, 60Hz, T;=—40°C to +110°C)

Circuit Fusing (t=8.3ms)
Peak Gate Power

Average Gate Power

Peak Forward Gate Current
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2N2646 / 2N2647
PN Unijunction transistors

Silicon PN Unijunction transistors

...designed for use in pulse and timing circuits, sensing
circuits and thyristor trigger circuits. These devices
feature:

e Low Peak Point Current 2HA (Max)

e Low Emitter Reverse Current 200nA (Max)

e Passivated Surface for Reliability and Uniformity

PN UJTs
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2- Circuit Fusing (t = 8.3 ms)

3- Peak Gate Power

4- Break Over Current

5- Very Low Leakage Current

6- RMS on State Current

7- Interbase \oltage (Vp,g,)

8- Storage Temperature Range

AV

tsli o2 L1, S 5 5 Sho glacaalie —VF-Y—0

Sl Sy 20 el aiz glls S 5 —VF-V-§

SRS 7l

AS daz i 1) ) ewplae —VF-Y-V

1- Average Forward Current
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Product specification

High-speed diodes

1N4148; 1N4448

FEATURES

o Hermetically sealed leaded glass
SOD27 (DO-35) package

High switching speed: max. 4 ns

General application

Continuous reverse voltage:
max. 75V

Repetitive peak reverse voltage:
max. 75 V

Repetitive peak forward current:
max. 450 mA.

APPLICATIONS
e High-speed switching.

LIMITING VALUES

DESCRIPTION

The 1N4148 and 1N4448 are high-speed switching diodes fabricated in planar
technology, and encapsulated in hermetically sealed leaded glass SOD27
(DO-35) packages.

Ik:):@]:H:al —

MAM246

The diodes are type branded.

Fig.1 Simplified outline (SOD27; DO-35) and symbol.

In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
VRRM repetitive peak reverse voltage - 75 \Y,
VR continuous reverse voltage - 75 V
Ig continuous forward current see Fig.2; note 1 - 200 mA
lERM repetitive peak forward current - 450 mA
lEsm non-repetitive peak forward current | square wave; T; = 25 °C prior to
surge; see Fig.4
t=1ps - 4 A
t=1ms - 1 A
t=1s - 0.5 A
Piot total power dissipation Tamp = 25 °C; note 1 - 500 mWwW
Tstg storage temperature -65 +200 °C
T junction temperature - 200 °C
Note

1. Device mounted on an FR4 printed circuit-board; lead length 10 mm.

YY'y
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Product specification

High-speed diodes 1N4148; 1N4448

ELECTRICAL CHARACTERISTICS
T; = 25 °C unless otherwise specified.

SVIVNI

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
VE forward voltage see Fig.3
1N4148 I =10 mA - 1 Y
1N4448 IF=5mA 0.62 0.72 \Y,
Ir =100 mA - 1 \%
IR reverse current VR =20V, see Fig.5 25 nA
VR =20V, T; =150 °C; see Fig.5 |- 50 A
Ir reverse current; 1N4448 VR =20V, T; =100 °C; see Fig.5 |- 3 uA
Cq diode capacitance f=1MHz; Vg = 0; see Fig.6 4 pF
ter reverse recovery time when switched from I = 10 mA to 4 ns
Ir =60 mA; R =100 Q;
measured at Ir = 1 mA; see Fig.7
Vi forward recovery voltage when switched from I = 50 mA; |- 2.5 \%
tr =20 ns; see Fig.8

THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rih j-tp thermal resistance from junction to tie-point |lead length 10 mm 240 KIW
Rihj-a thermal resistance from junction to ambient |lead length 10 mm; note 1 350 K/W
Note

1. Device mounted on a printed circuit-board without metallization pad.

AARE




2N2218A-2N2219A
2N2221A-2N2222A

HIGH SPEED SWITCHES

DESCRIPTION

The 2N2218A, 2N2219A, 2N2221A and 2N2222A
are silicon planar epitaxial NPN transistors in Jedec
TO-39 (for 2N2218A and 2N2219A) and in Jedec
TO-18 (for 2N2221A and 2N2222A) metal cases.
They are designed for high-speed switching appli-
cations at collector currents up to 500 mA, and fea-
ture useful current gain over a wide range of collec-
tor current, low leakage currents and low saturation
voltages.
% 2N2218A/2N2219A approved to CECC
50002-100, 2N2221A2N2222A approved to
CECC 50002-101 available on request.

INTERNAL SCHEMATIC DIAGRAM

C
8
NPN
S G E
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vceo Collector-base Voltage (Ig =0) 75 \%
Vceo Collector-emitter Voltage (Ig = 0) 40 V
VEBO Emitter-base Voltage (Ic = 0) 6 \%
lc Collector Current 0.8 A
Piot Total Power Dissipation at Tamp, < 25 °C
for 2N2218A and 2N2219A 0.8 w
for 2N2221A and 2N2222A 0.5 w
at Toase < 25 °C
for 2N2218A and 2N2219A 3 W
for 2N2221A and 2N2222A 1.8 w
Tstg Storage Temperature — 65 to 200 °C
Tj Junction Temperature 175 °C

Y'Y
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2N2218A-2N2219A-2N2221A-2N2222A

THERMAL DATA

2N2218A 2N2221A
2N2219A 2N2222A
Rihj-case | Thermal Resistance Junction-case Max 50 °C/W 83.3 °C/W
Rih j-amp | Thermal Resistance Junction-ambient Max 187.5 °C/W 300 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Un
lceo Collector Cutoff Current Veg =60V 10 nA
(le =0) Vcg =60V Tamb =150 °C 10 pt
lcex Collector Cutoff Current _
Vce =60V 10 n/
(Vee =—3V) CE
lesO Emitter Cutoff Current Veg =3V 10 y
(Ic =0)
IBEX Base Cutoff Current
Vce =60V 20 n#
(Vee ==3V) cF
V(sRr) ceo | Collector-base Breakdown _
Voltage (Ig = 0) lc =10 pA 75 v
ViRr) ceo” | Collector-emitter Breakdown _
Voltage (Is = 0) Ilc =10 mA 40 \Y,
V(er)Eso | Emittter-base Breakdown _
Voltage (I¢ = 0) le =10 uA 6 v
Vce (sat)” | Collector-emitter Saturation Ic =150 mA Ig =15 mA 0.3 V
Voltage Ilc =500 mA Ig =50 mA 1 \%
VBE (sat)” | Base-emitter Saturation Ic =150 mA Ig =15 mA 0.6 1.2 V
Voltage Ilc =500 mA Ig =50 mA 2 \%
hegg* DC Current Gain for 2N2218A and 2N2221A
Ilc =0.1 mA Vce =10V 20
Ilc =1mA Vece =10V 25
Ilc =10 mA Vece =10V 35
Ilc =150 mA Vce =10V 40 120
Ic =500 mA Vce =10V 25
Ic =150 mA Vece =1V 20
Ilc =10 mA Vce =10V
Tamp =— 55 °C 15
heg * DC Current Gain for 2N2219A and 2N2222A
Ilc =0.1 mA Vce =10V 35
Ilc =1mA Vce =10V 50
Ic =10 mA Vce =10V 75
Ic =150 mA Vce =10V 100 300
Ic =500 mA Vee =10V 40
Ic =150 mA Vece =1V 50
lc =10 mA Vce =10V
Tamp =— 55 °C 35

* Pulsed : pulse duraton = 300 ps, duty cyde = 1 %.



2N2218A-2N2219A-2N2221A-2N2222A

TO-18 MECHANICAL DATA

mm inch
DIM.
MIN. TYP. MAX. MIN. TYP. MAX.
A 12.7 0.500
B 0.49 0.019
D 5.3 0.208
E 4.9 0.193
F 5.8 0.228
G 2.54 0.100
H 1.2 0.047
| 1.16 0.045
L 45° 45°
- D lee A l
r‘
r J4 )
J— L 11 s — - — - ——~ - —
r i )]
L \ ]
! )
i
0016043

YY'#

VOTZCNC



180170dc

DISCRETE SEMICONDUCTORS

DATA SlAl

2PC4081

NPN general purpose transistor

=

=1

Product specification
Supersedes data of 1997 Jul 04

YYv

1999 Apr 08



Product specification
. ____________________________________________________________________________________________________________________________________________________|

NPN general purpose transistor 2PC4081

FEATURES PINNING
e Low current (max. 100 mA) PIN DESCRIPTION
e Low voltage (max. 40 V). 1 base
2 emitter
APPLICATIONS 3 collector
e General purpose switching
e Small signal amplification.
|:| 3
DESCRIPTION 3
NPN transistor in an SC-70 plastic package.
PNP complement: 2PA1576. 1
MARKING E|1 EI R 2
TYPE NUMBER MARKING CODE (1) Top view MAMOB2
2PC4081Q ZxQ
2PC4081R xR Fig.1 Simplified outline (SC-70) and symbol.
2PC4081S ZxS
Note

1. % =-:Made in Hong Kong.
* = t: Made in Malaysia.

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

1801 0dCl

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-base voltage open emitter - 50 \%
Vceo collector-emitter voltage open base - 40 \%
VEBO emitter-base voltage open collector - 5 V

Ic collector current (DC) - 100 mA
lcm peak collector current - 200 mA
IBMm peak base current - 200 mA
Piot total power dissipation Tamb < 25 °C; note 1 - 200 mW
Tstg storage temperature -65 +150 °C
T junction temperature - 150 °C
Tamb operating ambient temperature -65 +150 °C
Note

1. Transistor mounted on an FR4 printed-circuit board.

YYA
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Product specification

NPN general purpose transistor 2PC4081
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-a thermal resistance from junction to ambient | note 1 625 K/W
Note
1. Transistor mounted on an FR4 printed-circuit board.
CHARACTERISTICS
Tamb = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lcBo collector cut-off current le=0;Veg=30V - - 100 nA
le=0;Veg =30V, T;=150°C - - 5 A
leBO emitter cut-off current Ic=0;Vegg =4V - - 100 nA
hre DC current gain Ilc=1mA;Vce=6V
2PC4081Q 120 - 270
2PC4081R 180 - 390
2PC4081S 270 - 560
VcEsat collector-emitter saturation voltage | Ic = 50 mA; Iz = 5 mA; note 1 - - 400 mV
Ce collector capacitance lE=ie=0;Vecg=12V;f=1MHz - 2 3.5 pF
fr transition frequency lc=2mA; Vce =12 V; f=100 MHz | 100 - - MHz
Note

1. Pulse test: t, < 300 ps; 6 <0.02.

AR




M54HC1-
M74HC1-

TRIPLE 3-INPUT AND GAT

= HIGH SPEED
tro =7 ns (TYP.)AT Vcc =5V
= LOW POWER DISSIPATION
lcc =1 pA(MAX.) AT TaA=25°C
= HIGH NOISE IMMUNITY
VNIH = VNIL = 28 % Ve (MIN.)
= OUTPUT DRIVE CAPABILITY B1R F1R
10 LSTTL LOADS (Plastic Package) (Ceramic Package)
s SYMMETRICAL OUTPUT IMPEDANCE
[IOH| =loL =4 mA (MIN.)
= BALANCED PROPAGATION DELAYS
tpLH = tPHL
= WIDE OPERATING VOLTAGE RANGE M1R C1R
Vcec (OPR)=2VTO6 V (Micro Package) (Chip Carrier)
= PIN AND FUNCTION COMPATIBLE WITH ORDER CODES :
S4/74LS11 M54HC11F1R M74HC11M1R
M74HC11B1R M74HC11C1R
PIN CONNECTIONS (top view)
DESCRIPTION hdd v
The M54/74HC11 is a high speed CMOS TRIPLE w fl «
3-2INPUT AND GATE fabricated in silicon gate " E_ltj_\ 1
C“MOS technology.
It has the same high speed performance of LSTTL 2A E | 1v
combined with true CMOS low power consumption.
The internal circuit is composed of 4 stages includ- 28 E ] ac
ing buffered output, which gives high noise immunity _[
and a stable output. Allinputs are equipped with pro- 2C E | 38
tection circuits against static discharge and transient
excess voltage. 2y E o] 2a
anaff s] av
INPUT AND OUTPUT EQUIVALENT CIRCUIT
Ver Yee - e 48 ;d e
1
I g x /TEEEY
| ouTpuT 2 O wf] v
- : NG [ 175 NC
: z8 [Je w] ac
; NC [Or 1s[] NC
1 1 zc [Js 1w[] 38
-=d
= 9 10 11 12 i1
“g Internal o I-T082
onm Connecton = % Q> a
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M54/M74HC11

TRUTH TABLE

IEC Logic Symbol

A B (o Y
L X X L
X L X L 14 L1 =
X X L L g 2 (12} v
H H H H e {13
2a 3
PIN DESCRIPTION 28 & (&) 5y
)
PINNo | SYMBOL | NAME AND FUNCTION 26 @
1,3,9 1Ato 3A | Data Inputs 3A 10) )
2, 4,10 1B to 3B | Data Inputs a8 W ¥
13, 5, 11 1C to 3C | Data Inputs 3 —
12,6, 8 1Y to 3Y Data Outputs Le11320
7 GND Ground (0V)
14 Vece Positive Supply Voltage
SCHEMATIC CIRCUIT (Per Gate)
A O—
B C—
) )t}—l >o—l So—0O v
C
5-7063
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -0.5 to +7 V
V| DC Input Voltage -0.5t0 Ve + 0.5 Vv
Vo DC Output Voltage -0.5 to Vecec + 0.5 V
lik DC Input Diode Current + 20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin +25 mA
Icc or lenp | DC Ve or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mW
Tstg Storage Temperature -65 to +150 °C
TL Lead Temperature (10 sec) 300 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplicated.
(*)500 mW: =65 °C derate to 300 mW by 10mW/°C: 65 °C to 85°C

¥



M54/M74HC1

RECOMMENDED OPERATING CONDITIONS

TTOHV.LIN

Symbol Parameter Value Unit
Vce Supply Voltage 2106 V
V| Input Voltage 0 to Vce \Y
Vo Output Voltage 0 to Vce \%
Top Operating Temperature: M54HC Series -55 to +125 °C
M74HC Series -40 to +85 °C
tr, tf Input Rise and Fall Time Vec =2V 0 to 1000 ns
Vec =45V 0 to 500
Vcc =6V 0 to 400
DC SPECIFICATIONS
Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C [-55to 125 °C| ynit
V) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input 2.0 1.5 1.5 1.5
Voltage 45 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
Vi Low Level Input 2.0 0.5 0.5 0.5
Voltage 45 1.35 1.35 135 | V
6.0 1.8 1.8 1.8
VoH High Level 2.0 Vi = 1.9 2.0 1.9 1.9
Output Voltage 45 VIIH l0=-20 pA | 44 45 4.4 4.4
6.0 | or 59 | 6.0 5.9 5.9 v
45| ViL |1o=-4.0 mA| 4.18 | 4.31 413 4.10
6.0 lo=-5.2 mA| 568 | 5.8 5.63 5.60
VoL Low Level Output | 2.0 Vi = 0.0 0.1 0.1 0.1
Voltage 45 | v, | 10720 0A 00 | 041 0.1 0.1 y
6.0 | or 0.0 0.1 0.1 0.1
45| ViL [Io= 4.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo=5.2 mA 0.18 | 0.26 0.33 0.40
I Input Leakage 6.0 Vi = Vcc or GND 0.1 +1 +1 pA
Current
lcc Quiescent Supply | 6.0 | Vi =Vcc or GND 1 10 20 pA
Current

Y¥Y



SEMICONDUCTOR TECHNICAL DATA

Order this document
by C106/D

Silicon Controlled Rectifier
Reverse Blocking Triode Thyristors

... Glassivated PNPN devices designed for high volume consumer applications such
as temperature, light, and speed control; process and remote control, and warning
systems where reliability of operation is important.

e Glassivated Surface for Reliability and Uniformity

e Power Rated at Economical Prices

e Practical Level Triggering and Holding Characteristics

¢ Flat, Rugged, Thermopad Construction for Low Thermal Resistance, High Heat
Dissipation and Durability

(4DS) 901D

C106
Series*

*Motorola preferred devices

4 AMPERES RMS
50 thru 600 VOLTS

SCRs

CASE 77-08

G A (TO-225AA)
K STYLE 2
MAXIMUM RATINGS (T = 25°C unless otherwise noted.)
Rating Symbol Value Unit
Peak Repetitive Forward and Reverse Blocking Voltage(1) VDRM Volts
(Regk = 1kQ) C106F or 50
(Tg =—-40°to 110°C) C106A VRRM 100
C106B 200
C106D 400
C106M 600
RMS Forward Current IT(RMS) 4 Amps
(All Conduction Angles)
Average Forward Current IT(AV) 2.55 Amps
(Ta =30°C)
Peak Non-repetitive Surge Current ITsm 20 Amps
(1/2 Cycle, 60 Hz, Ty = —40 to +110°C)
Circuit Fusing (t = 8.3 ms) 12t 1.65 A2s
Peak Gate Power PeMm 0.5 Watt
Average Gate Power PG(AV) 0.1 Watt
Peak Forward Gate Current IGFM 0.2 Amp

-

. VDRM and VRRM for all types can be applied on a continuous basis. Ratings apply for zero or negative gate voltage; however, (cont.)

positive gate voltage shall not be applied concurrent with negative potential on the anode. Blocking voltages shall not be tested with a

constant current source such that the voltage ratings of the devices are exceeded.

Y¥Y



C106 Series
MAXIMUM RATINGS — continued

Rating Symbol Value Unit
Peak Reverse Gate Voltage VGRM 6 Volts
Operating Junction Temperature Range Ty —40 to +110 °C
Storage Temperature Range Tstg —40 to +150 °C
Mounting Torque(1) — 6 in. Ib.

-

case-to-sink thermal resistance. Anode lead and heatsink contact pad are common.
For soldering purposes (either terminal connection or device mounting), soldering temperatures shall not exceed +200°C. For optimum
results, an activated flux (oxide removing) is recommended.

THERMAL CHARACTERISTICS (T¢ = 25°C, Rgk = 1 kQ unless otherwise noted.)

. Torque rating applies with use of compression washer (B52200F006). Mounting torque in excess of 6 in. Ib. does not appreciably lower

Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case RoJc 3 °C/W
Thermal Resistance, Junction to Ambient RoJA 75 °C/W
ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted.)
Characteristic Symbol Min Typ Max Unit
Peak Forward or Reverse Blocking Current IDRM: IRRM
(Vak = Rated VprM or VRRM. Rgk = 1000 Ohms) Ty =25°C — — 10 pA
Ty=110°C — — 100 pA
Forward “On” Voltage VTM — — 22 Volts
(IFm = 1 A Peak)
Gate Trigger Current (Continuous dc) IGT pA
(VAK =6 Vdc, R = 100 Ohms) — 30 200
(VAK =6 Vdc, R = 100 Ohms, T = —40°C) — 75 500
Gate Trigger Voltage (Continuous dc) VGT Volts
(VaK =6 Vdc, R = 100 Ohms, Rgk = 1000 Ohms) Tj=25°C 0.4 — 0.8
(Vak = Rated VprM, RL = 3000 Ohms, 0.5 — 1
Rgk = 1000 Ohms, Ty = 110°C) Ty =-40°C 0.2 — —
Holding Current Ty=25°C IHX 0.3 — 3 mA
(VD = 12 Vdc, Rgk = 1000 Ohms) Ty=-40°C 0.4 — 6
Ty =+110°C 0.14 — 2
Forward Voltage Application Rate dv/dt — 8 — V/us
(Ty = 110°C, Rgk = 1000 Ohms, Vp = Rated VpRrMm)
Turn-On Time tgt — 1.2 — us
Turn-Off Time tq — 40 — us

Tc, CASE TEMPERATURE (°C)
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Product specification
. ____________________________________________________________________________________________________________________________________________________|

Triacs BT136 series

GENERAL DESCRIPTION QUICK REFERENCE DATA

Glass passivated triacs in a plastic SYMBOL | PARAMETER MAX. | MAX. | MAX. |UNIT

envelope, intended for wuse in

applications requiring high BT136- | 500 600 800

bidirectional transient and blocking BT136- | 500F | 600F | 800F

voltage capability and high thermal BT136- | 500G | 600G | 800G

cycling performance. Typical Vorm Repetitive peak off-state 500 | 600 800 \%

applications include motor control, voltages

industrial and domestic lighting, I+rms) RMS on-state current 4 4 4 A

heating and static switching. lrem Non-repetitive peak on-state 25 25 25 A
current

PINNING - TO220AB PIN CONFIGURATION SYMBOL

PIN DESCRIPTION tabm
1 main terminal 1
T2 T1

2 main terminal 2

3 |gate
tab |main terminal 2 t23 G
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-500 | -600 | -800
Voru Repetitive peak off-state - 500" | 600" [ 800 \%
voltages
lrms) RMS on-state current full sine wave; T, <107 °C - 4 A
lrsm Non-repetitive peak full sine wave; T, = 25 °C prior to
on-state current surge
t=20ms - 25 A
t=16.7 ms - 27 A
1’ I’t for fusing t=10ms - 3.1 A%
dl;/dt Repetitive rate of rise of lm=6A;1g=0.2A;
on-state current after dlg/dt = 0.2 Alus
triggering T2+ G+ - 50 Alus
T2+ G- - 50 Alus
T2- G- - 50 Alus
T2- G+ - 10 Alus
lom Peak gate current - 2 A
Vem Peak gate voltage - 5 V
Pam Peak gate power - 5 w
Psav) Average gate power over any 20 ms period - 0.5 w
Tt Storage temperature -40 150 ‘C
T; Operating junction - 125 C
temperature

1 Although not recommended, off-state voltages up to 800V may be applied without damage, but the triac may
switch to the on-state. The rate of rise of current should not exceed 3 A/us.
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Product specification

Triacs BT136 series
THERMAL RESISTANCES
SYMBOL (PARAMETER CONDITIONS MIN. | TYP. | MAX. [ UNIT
Rinj-mb Thermal resistance full cycle - - 3.0 K/W
junction to mounting base | half cycle - - 3.7 K/W
Rinja Thermal resistance in free air - 60 - K/W
junction to ambient
STATIC CHARACTERISTICS
T, =25 "C unless otherwise stated
SYMBOL (PARAMETER CONDITIONS MIN. | TYP. MAX. UNIT
BT136- ..F ...G
lst Gate trigger current Vo=12V;1;=01A
T2+ G+ - 5 35 25 50 mA
T2+ G- - 8 35 25 50 mA
T2- G- - 11 35 25 50 mA
T2- G+ - 30 70 70 100 mA
I Latching current Vp=12V;l5r=0.1A
T2+ G+ - 7 20 20 30 mA
T2+ G- - 16 30 30 45 mA
T2- G- - 5 20 20 30 mA
T2- G+ - 7 30 30 45 mA
Iy Holding current Vp=12V;lgr=0.1 A - 5 15 15 30 mA
Vo On-state voltage k=5A - 1.4 1.70 \
Vgr Gate trigger voltage Vp=12V; I =0.1A 0.7 1.5 Vv
VD =400 V; Iy =0.1A; 0.25 0.4 - \Y
i =125°C
I Off-state leakage current \/ VDRM&nax - 0.1 0.5 mA
DYNAMIC CHARACTERISTICS
T, = 25 "C unless otherwise stated
SYMBOL (PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
BT136- ...F ...G
dVp/dt Critical rate of rise of VDM = 67% Vorumaxy 100 50 200 250 - V/us
off-state voltage T, =125 °C; exponential
waveform gate open
circuit
dV,/dt [Critical rate of change of |Vpy, = 400 V T,=95°C; - - 10 50 - V/us
commutating voltage lrMs
icom/dt 1. 8A/ms gate
open circuit
ty Gate controlled turn-on It = 6 A; Vb = Vprmmaxy - - - 2 - us
time IG =0.1A; dIG/dt =

Y5
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Product specification

Triacs

BT136 series

MECHANICAL DATA

Dimensions in mm
Net Mass: 2 g
-
- i
5,9
min
15,8
max
3,0 max
nottinned |
1,3 1
max
(2x) < 06
24
|
|
|
Fig.13. TO220AB; pin 2 connected to mounting base.
Notes

1. Refer to mounting instructions for TO220 envelopes.
2. Epoxy meets UL94 VO at 1/8".
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2N2646
2N2647

SILICON UNIJONCTION TRANSISTORS

Silicon Planar Unijunction Transistors have a structure resulting in lower saturation voltage, peak-point
current and valley current as well as a much higher base-one peak pulse voltage. In addition, these
devices are much faster switches.

The 2N2646 is intended for general purpose industrial applications where circuit economy is of primary
importance, and is ideal for use in firing circuits for Silicon Controlled Rectifiers and other applications
where a guaranteed minimum pulse amplitude is required. The 2N2647 is intended for applications where
a low emitter leakage current and a low peak point emitter current (trigger current) are required and also
for triggering high power SCR’s.

CASE

MAXIMUM RATINGS (*)

T,=125°C unless otherwise noted

Symbol Ratings 2N2646 2N2647
Vsie Base 1 — Emitter Voltage 30 \%
Vi2e Base 2 — Emitter Voltage 30 \%
lrrMs RMS Emitter Current 50 mA
lem Emitter Peak Current 2 A
Pror Total Power Dissipation 300 mw
T, Maximum Junction 150

°C
Tste Storage Temperature Range -55 to +175
ELECTRICAL CHARACTERISTICS
T,=25°C unless otherwise noted, Rgk=1000Q
. 2N2646 — 2N2647

Symbol Ratings Min Max

leo Emitter Reverse Current 12 pA
Base 1 — Emitter Breakdown Voltage

VerBiE e =100 LA 30 V

YFA
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2N2646
2N2647

Symbol

Ratings

2N2646 — 2N2647

Min Max

Interbase Resistance
Reso Vaigs =3V 4.7 9.1 kQ
n Intrinsic stand-off ratio 2N2646 0.56 0.75 )

Veig2=10V 2N2647 0.68 0.82

Emitter Saturation Voltage
Veisan le =50 mA, Vg =10V i 2:5 v
| Valley Current 2N2646 4 - A
v VB1BZ =20V 2N2647 8 B
| Peak Current 2N2646 - 5 A
P Vg2 =25V 2N2647 i 2 K

*Vprm Or Vrsm can be applied for all types on a continuous dc basis without incurring damage.

Information furnished is believed to be accurate and reliable. However, CS assumes no responsability
for the consequences of use of such information nor for errors that could appear.
Data are subject to change without notice.

YFQ




Sl o g S g Sy ¢ e 6K 28T

(532 3 sammn s oilige (o F BUCK &5 o loe S0y iSILY
= ol Ko, S o2y ST 5 65,151

25 Sy (S ol punlige i g o &S5 S o8y Lo ST F
S S Dilala ot 7 bl )57 ARy Lo ST (sla forll g2 0
Lo 5,5l slaisle®

O3l ol 3la iV

st se 13l 5 A

Ol g el Sl 2ei 9

Yo






