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ABSTRACT

This paper summarises effect of transient when switching of less
than or equal to 1 kW load with invented switch base on ZCS and ZV5 basis in order
to reduce current when open circuit and reduce voltage when close circuit owing to
the moment of switching that produce instantaneous transient. This effect causes
rising of current and voltage that might be danger for electronics device such as
power strip ,which has many of connected load. In case of starting motor usually use
a technique is called soft start but this technique is too expensive for low voltage
load therefore we establish this Project to find another technique to replace soft
start technique.
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Transient Analysis of a Linear Circuit
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Loed cumrent
Breaker Scope

220 V rms
50 Hz RL Load

4 =
Line voltage
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01 0%

a v ° a )
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Transient Analysis of a Linear Circuit
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Load current
Bresker Scope

S 220 V rms
Sate RC Load
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Line voltage

— M-

.||_.._L
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252 wdnmsnszuadngud(Zero Current Switching) Wu nszuausTouuusiazgn
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= a

a1 t=0 au1savwiAsNAuYa diZdt 1e FanAean e(0)/L wazaiunsawian di/dtadala
o
INFUNTN(2.24)

(fJ A% (2.20)
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weiluauduasetiu a1 diZdt aetserineafilaannaunis (2.23) uay auns(2.24)
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2.6.1 Woumav (AND gate)
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2.6.2 1aaiFeanszuainaduwuuldusiowvasiiuiiunats (Full Wave Rectifier with Center
tap)

awsisanseualiundu azannsafeusuliadulieaniawinnliviadsuinuay
Pravvswswiuladuiidaudiniduwmvesnsas lnglifidlaveussiulnadugndai
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F 0y
A W Haif-wiave
ractifier output
” =
- - Fullwave
g rectifier output

A Tull-wave rectifler
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o
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yowanAsgiiuiiunarwemiandasazmualiiusady 0 Tad dafuussiuadmilsfaia
fudunansfutaduuursamieulas uardneimiliaziintuiiufiunansiu Sntaduawwes
ifouadlaeszm s aduuas i uaedimaseiy 180 asn mMsviiauasisasiiiatauy
vaswanAsgifidusaduiuuan dranedussduiuavlalan D, axldfuludanss thnssuad
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adugUlaindsrdy ludanaidomn druuvesayiegisiussduduay dadnsduseiy
Wuvan lalen D, alasuludandu lalan D, lasuludansafnnistinssua finszualvasiiu
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w3y Ve 1unseduateengagaaunsafuiavilaaingas Ve = 1.418 Vuc n3a9s
AIMIAMTIRUINATILARINGRT Voe = 0.9 Vi

2.6.3 wuuslnm (NAND Gate)

Huinafidsunndausaeidunatiuly lnavesiuuding Aansauiuresdyain
Bunm mﬂﬁunﬁuﬁmaaﬁmuammmﬁwmL“‘U‘umiqﬁu%’m wuuanaUTsuLasue LB uALNALA
sefuuamng FsAnerimailisznssduiuuoudinn Ineaisedinueds uasdydnuaives
wuusnassdusnm

Y=AB

0 1 1
1 0 1
1 1 0

i ' ' a
NI 2.18 LUUALNALAEAITINATAIINTGY

2.6.4 uaslnm (NOR Gate)

Huineiifidunsdausaodunaiuly leiwnvesuadinn idmamasuasing fonis
vinfuresdaaadunn Mndunduinvesdyaaerdwadunssiudia Wisuadoutu
nstereedinaundeiuienina dsAnedwaiiliazasadiuiueadinn Tnen1s1eAiarneia

wardndnwalvesuasinaazlufiniw
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h
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0 1 0
1 0 0
1 1 0

P ¢ ' a
AN 2.19 UBSLNALAZATTINAIATINDI

2.6.5 anauwasy
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2 = v o . & aa w rxY
audayangniewd nivn D (Data input) Tuvauety Idydnwalianim

Set
S
Data D Q Q
Clock > Clk Q E
R
Clear/Reset

AW 2.20 dydnwalinaurasy

N15VNUTAnaUNasU au1sanandlaminisen 2.1 wazlatudsuwduleazunsuial
LARINISIUIELAGININ 2.21 LaznINT 2.22
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Abstract

This paper summarises effect of transient when switching of
less than or equal to 1 kW load with invented switch base on ZCS(Zero
Current Switch) and ZVS(Zero Voltage Switch) basis in order to reduce
current when open cireuit and reduce voltage when close circuit owing
to the moment of switching that produce instantaneous transient. This
effect causes rising of current and voltage that might be danger for
electronics device such as power strip ,which has many of connected
load. therefore we establish this Project to find another technique for

reducing transient while switch.
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‘7_’ SGS-THOMSON

MICROELECTRONICS

74AC08

QUAD 2-INPUT AND GATE

HIGH SPEED: tpp =4 ns (TYP.) atVce =5V

LOW POWER DISSIPATION:

lcc =4 pA (MAX.) at Ta =25°C

= HIGH NOISE IMMUNITY:
VNIH = VNiL =28% Vee (MIN.)

= 50Q TRANSMISSION LINE DRIVING
CAPABILITY

= SYMMETRICAL OUTPUT IMPEDANCE:
[loH| = loL =24 mA (MIN)

» BALANCED PROPAGATION DELAYS:
tPLH = tPHL

= OPERATING VOLTAGE RANGE:
Vce (OPR) =2V to 6V

= PIN AND FUNCTION COMPATIBLE WITH
74 SERIES 08

= IMPROVED LATCH-UP IMMUNITY

DESCRIPTION

The ACO08 is an advanced high-speed CMOS
QUAD 2-INPUT AND GATE fabricated with
sub-micron silicon gate and double-layer metal

PIN CONNECTION AND IEC LOGIC SYMBOLS

B M
(Plastic Package) (Micro Package)
ORDER CODES :
74AC08B 74AC08M

wiring c®Mos technology. It is ideal for low
power applications mantaining high speed
operation similar to equivalent Bipolar Schottky
TTkL.

The internal circuit is composed of 2 stages
including buffer output, which enables high noise
immunity and stable output.

All inputs and outputs are equipped with
protection circuits against static discharge, giving
them 2KV ESD immunity and transient excess
voltage.

] b Ve
1 E@ b] <8
w3 @u LA

28 4 ] 4v
28 E@ d 38
s}
oo [f] ] av

S-7030

1B
2A
28
3A =
3B
4A
4B

LC10870

April 1997
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INPUT AND OUTPUT EQUIVALENT CIRCUIT

PIN DESCRIPTION

PIN No SYMBOL |NAME AND FUNCTION
1,4,9,12 1A to 4A |Data Inputs
oVee Vg 2:5 10,13 1Bto 4B |Data Inputs
3,6, 8, 11 1Y to 4Y |Data Outputs
7 GND Ground (0V)
14 Vee Positive Supply Voltage
INPUT QUTPUT
O o) - - -
TRUTH TABLE
GND GND = B Y
L L I
scosdso E H L
H L L
H H H
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -0.5to +7 Vv
V) DC Input Voltage -0.5toVee +0.5 Vv
Vo DC Output Voltage -0.5toVee +0.5 \
lik DC Input Diode Current +20 mA
lok DC OQOutput Diode Current +20 mA
lo DC Output Current + 50 mA
Icc orleno |DC Ve or Ground Current + 200 mA
Tstg Storage Temperature -65 to +150 %c
T 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 not implied.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2t06 \%
V) Input Voltage 0 to Vee \'%
Vo Output Voltage 0 to Vee \
Top Operating Temperature: -40 to +85 e

dt/dv Input Rise and Fall Time Vce = 3.0, 4.5 or 5.5 V(note 1) 8 ns/V

1) Vin from 30% to 70% of Viee

2/7

"_, SGS-THOMSON

MICROELECTRIMICS
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74AC08
DC SPECIFICATIONS
Symbol Parameter Test Conditions Value Unit
Vee Ta=25°C -40 to 85 °C
(V) Min. | Typ. | Max. | Min. | Max.
ViH High Level Input Voltage 3.0 Vo=0.1Vor 2.4 1.5 271
45 Vec-0.1V 3.15 | 2.25 3.15 v
5.5 3.85 | 275 3.85
ViL Low Level Input Voltage 3.0 Vo=0.1Vor 1.5 0.9 0.9
4.5 Vec-0.1V 2.25 | 1.35 135 | V
5.5 275 | 1.65 1.65
Von [High Level Output 3.0 lo=-50 uA | 2.9 | 2.99 29
Voitage 45 |y, = | lo=50pA | 4.4 | 4.49 4.4
5.5 Vinor | lo=-50pA | 54 | 549 5.4 \
3.0 ViL lo=-12mA | 2.56 2.46
4.5 lo=-24 mA | 3.86 3.76
5.5 lo=-24 mA | 4.86 4.76
VoL |Low Level Output 3.0 10=50 pA 0.002| 0.1 0.1
Voltage 45 v, = | 10=50 pA 0.001| 0.1 0.1
5.5 Vinor | 1o=50 pA 0.001 | 0.1 0.1 \Y
3.0 ViL | 1g=12mA 0.36 0.44
4.5 lo=24 mA 0.36 0.44
5.5 lo=24 mA 0.36 0.44
Iy Input Leakage Current 5.5 Vi = Vee or GND +0.1 +1 pA
lec Quiescent Supply 55 V) =Vee or GND 4 40 HA
Current
loLo  [Dynamic Output Current 5.5 VoLp = 1.65 V max 75 mA
lowp [(note 1,2) Vorp = 3.85 V min -75 mA
1) Maximum test duration 2ms, one output loaded at time
2) Incident wave switching is guaranteed on transmission lines with impedances as low as 50 Q.
(*)All outputs loaded.
AC ELECTRICAL CHARACTERISTICS (CL =50 pF, RL =500 Q, Inputt, =t; =3 ns)
Symbol Parameter Test Condition Value Unit
Vcc Ta =25 % -40 to 85 DC
- (V) - | Min. | Typ. | Max. | Min. | Max.
tr  |Propagation Delay Time | 3.3 15 | 5 9 1 10 | o
tPHL 5.00" = 7 1 8
(*) Voltage range is 3.3V + 0.3V
(**) Voltage range is 5V + 0.5V
CAPACITIVE CHARACTERISTICS
Symbol Parameter Test Conditions Value Unit
Vee  Ta=25° -40 to 85 °C
V) Min. | Typ. [ Max. | Min. | Max.
Cin Input Capacitance 5.0 4 pF
Cep | Power Dissipation 5.0 27 pF
Capacitance (note 1)

1) Ceo isdefined as the value of the IC's intemal equivalent capacitance which is calculated from the operating current consumption without load. (Refer to
Test Circuit). Average operating current can be obtained by the following equation. lec(opr) = Cpp Ve » fin + led/n (per cirauit)

37
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‘!’? Texas
INSTRUMENTS

Data sheet acquired from Harris Semiconductor
SCHS125C

CD54HCO02, CD74HC02,
CD54HCT02, CD74HCTO02

High-Speed CMOS Logic
Quad Two-Input NOR Gate

March 1998 - Revised September 2003

Features Description

The 'HCO2 and 'HCTO2 logic gates utilize silicon-gate CMOS
technology to achieve operating speeds similar to LSTTL
gates with the low power consumption of standard CMOS
integrated circuits. All devices have the ability to drive 10
LSTTL loads. The HCT logic family is functionally pin
compatible with the standard LS logic family.

* Buffered Inputs

* Typical Propagation Delay: 7ns at Vgc = 5V,
CL = 15pF, Tp = 25°C

* Fanout (Over Temperature Range)
- Standard Outputs
- Bus Driver Outputs

10 LSTTL Loads
15 LSTTL Loads

""""""" Ordering Information
* Wide Operating Temperature Range . .. -55°C to 125°C
(o]
* Balanced Propagation Delay and Transition Times EARTHUMBER bl e
« Significant Power Reduction Compared to LSTTL CDS4HCOZF3A 5610125 HLe CERDIP
Logic ICs CD54HCTO02F3A 5510 125 14 Ld CERDIP
* HC Types CD74HCO02E -55 to 125 14 Ld PDIP
- 2V to 6V Operation
- High Noise Immunity: Ny_= 30%, Ny = 30% of Vg | CP74HC02M oy L i
at Vgg = 5V CD74HC02MT -55to 125 14 Ld SOIC
* HCT Types CD74HC02M96 -55to 125 14 Ld SOIC
- 4.5V to 5.5V Operation
- Direct LSTTL Input Logic Compatibility, it i L
ViL= 0.8V (Max), Vjy = 2V (Min) CD74HCT02M -55 to 125 14 Ld SOIC
- CMOS Input Compatibility, I; < 1uA at Vg, , V,
B a A= W SOl CD74HCTO2MT .55 to 125 14 Ld SOIC
CD74HCT02M96 -55t0 125 14 Ld SOIC

NOTE: When ordering, use the entire part number. The suffix 96
denotes tape and reel. The suffix T denotes a small-quantity reel
of 250.

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures.
Copyright © 2003, Texas Instruments Incorporated 1
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Pinout

Functional Diagram

Logic Diagram

CD54HC02, CD54HCTO02

(CERDIP)
CD74HC02, CD74HCTO02
(PDIP, SOIC)
TOP VIEW
S
v [1] 4] Ve
1A [2] 3] 4v
18 [3] 2] 48
2y [4] [11] 4A
2A[5] o] 3y
28 [} 9] 38
GND [7] EE

1

4

1Y — —— Ve
2 13

1A — —— 4Y
3 12

1B — —— 4B

14

2Y

5

7
GND ——

2A [—3Y
6 9
2B = — 3B

4A

— 3A

TRUTH TABLE
INPUTS OUTPUT
nA nB nY
4 L H
L H L
H L L.
H H L

H = High Voltage Level, L = Low Voltage Level
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CD54HCO02, CD74HC02, CD54HCT02, CD74HCTO02

Absolute Maximum Ratings

DC Supply Voltage, Ve« oooooeieee e -0.5Vto 7V
DC Input Diode Current, ik

For Vi< <DV orVj > Vpe # 08V v ssmmns ssmas & +20mA
DC Output Diode Current, Igk

ForVg <-0.5VorVo>Vog+05V.....oooooia ... +20mA
DC Output Source or Sink Current per Output Pin, 1o

ForVgo>-05VorVo<Veg+05V .. ......ooooii... .. +25mA
DC Ve or Ground Current, Iog or [GND - -« o v vvvenenn +50mA

Operating Conditions

Temperature Range (Ta) -« ..ovvvvennennnnn. .. -55°C to 125°C
Supply Voltage Range, Vg

HCTypes ... ..o 2Vto 6V
HCTTypes .. ..o e 4.5V to 5.5V
DC Input or Qutput Voltage, V|, Vg . ...t 0Vto Ve

Input Rise and Fall Time

Vs B BRI B 5 e sn i massamne s sies s 1000ns (Max)
A8V, 500ns (Max)
O cen semmmimmnsnon s e . SR 400ns (Max)

Thermal Information

Thermal Resistance (Typical, Note 1) 8,4 (°CIW)
E(PDIP)Package .................ccoviiiuin... 80
M(SOIC)Package. ..............coviiiiiiinnn, 86

Maximum Junction Temperature (Hermetic Package or Die) . . . 175°C

Maximum Junction Temperature (Plastic Package) ... ... .. 150°¢
Maximum Storage Temperature Range .......... -65°C to 150°C
Maximum Lead Temperature (Soldering 10s). . ........... 300°C

(SOIC - Lead Tips Only)

CAUTION: Stresses above those listed in “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:

1. The package thermal impedance is calculated in accordance with JESD 51-7.

DC Electrical Specifications

TEST
CONDITIONS Vs 25°C -40°C TO 85°C |-55°C TO 125°C
PARAMETER SYMBOL | V|(V) |lo(mA)| (V) MIN | TYP | Max | MmN | max | mMIN | max |uniTs
HC TYPES
High Level Input ViH - e 2 1.5 - - 1.5 - 15 - 3
Yoltga 45 | 315 | - | 315 5 pade | = v
4.2 - - 4.2 - 4.2 - \4
Low Level Input ViL - - - - 0.5 - 0.5 - 0.5 \
Voltage 4.5 - - 1.35 - 1.35 - 1.35 A
0 = 1.8 - 1.8 - 1.8 v
High Level Output VoH VigorVv | -0.02 1.9 - - 19 - 1.9 - A
Voltage B
CMOS Loads -0.02 4.5 4.4 - - 4.4 - 4.4 \%
-0.02 6 59 B - 59 - 59 - \%
High Level Output - - - - - - - - - \Y
Voltage s 5 N ;
TTL Loads 4 4.5 3.98 3.84 3.7 Vv
-5.2 6 5.48 - - 5.34 - 52 % \
Low Level Output VoL [VigorVi| 0.02 2 - - 0.1 - 0.1 - 0.1 v
Voltage B N B
CMOS Liads 0.02 4.5 - 0.1 0.1 0.1 v
0.02 6 - - 0.1 - 0.1 - 0.1 Vv
Low Level Output - - - - - - - - - \
Voltage N N
TTL Loads 4 45 - 0.26 0.33 0.4 v
52 - - 0.26 - 0.33 - 0.4 \%
Input Leakage I Vgg or = - - +0.1 - +1 - *1 HA
Current GND
Quiescent Device | Vee or 0 6 - - 2 - 20 - 40 LA
cc cC
Current GND
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DC Electrical Specifications (Continued)

PARAMETER SYMBOL

TEST
CONDITIONS

Vee

25°C

-40°C TO 85°C

-55°C TO 125°C

Vi(V) |lo(mA)

(V)

MIN

[P |

MAX

MIN

MAX

MIN | MAX

UNITS

HCT TYPES

High Level Input
Voltage

ViH

- 45to 2

Low Level Input
Voltage

ViL

- 4510 -
5.5

0.8

0.8

High Level Output
Voltage
CMOS Loads

High Level Qutput
Voltage
TTL Loads

VoH

VlH or V”__

-0.02

4.5

4.4

44

-4

4.5

3.98

3.84

37 -

Low Level Output
Voltage
CMOS Loads

Low Level Output
Voltage
TTL Loads

VoL

Vi or ViU

0.02

0.1

0.1

0.26

0.33

Input Leakage I
Current

Vee and 0

GND

+0.1

HA

Quiescent Device
Current

Icc

Vg or 0

GND

20

HA

Additional Quiescent
Device Current Per
Input Pin: 1 Unit Load

Alco
(Note 2)

Vee
2.1

- 4.5to =
5.5

100

360

450

- 490

LA

NOTE:

2. For dual-supply systems theoretical worst case (V| = 2.4V, Vee = 5.5V) specification is 1.8mA.

HCT Input Loading Table

INPUT

UNIT LOADS

All

1.5

NOTE: Unit Load is Al limit specified in DC Electrical Table, e.g.,

360uA max at 25°C.

Switching Specifications Inputt,, t; = 6ns

PARAMETER

SYMBOL

TEST
CONDITIONS

25°C

-40°C TO
85°C

-55°C TO
125°C

Vee (V)

MIN | TYP IMAx

MIN

MAX

MIN MAX

UNITS

HC TYPES

Propagation Delay,
Input to Output (Figure 1)

tPLH, tPHL

C| = 50pF

90

115

- 135

ns

4.5

18

23

ns

15

20

ns

Propagation Delay, Data Input
to Output Y

tPLH, tPHL

CL = 15pF

ns

Transition Times (Figure 1)

trLH tTHL

CL = 50pF

75

95

- 110

ns

15

19

ns

13

16

ns

Input Capacitance

Cin

10

10

pF
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CD54HCO02, CD74HC02, CD54HCT, CD74HCT02

Switching Specifications Inputt, t;=6ns (Continued)

-40°C TO -55°C TO
25°C 85°C 125°C
TEST
PARAMETER SYMBOL | CONDITIONS | Vg (V)| MIN | TYP | MAX | MIN | MAX | MIN MAX |UNITS

Power Dissipation Capacitance Cpp - 5 - 26 - - - - - pF
(Notes 3, 4)

HCT TYPES

Propagation Delay, Input to tpLH, tpHL| CL = 50pF 4.5 = g 21 - 26 - 32 ns
Output (Figure 2)

Propagation Delay, Data Input | tpy, tpy | CL = 15pF 5 - 8 - - - - - ns
to Output Y

Transition Times (Figure 2) truHs ttHL | CL = 50pF 4.5 - - 15 - 19 - 22 ns
Input Capacitance CiN - - - - 10 - 10 - 10 pF
Power Dissipation Capacitance Cpp . § = 26 g - - - - pF
(Notes 3, 4)
NOTES:

3. Cpp is used to determine the dynamic power consumption, per gate.
4. Pp= VCC2 fi (Cpp * C) where f; = input frequency, C|_ = output load capacitance, V¢ = supply voltage.

Test Circuits and Waveforms

tr = 6ns —s= |-— —-l |-— ty = 6ns te=6ns —m=| |=— —-—I |-— tf = 6ns
90% Vee 2.7V ¥
INPUT 50% INPUT 1av N
E10% GND SCETAE EiD
tTHL - trHL e

INVERTING INVERTING
OUTPUT OUTPUT

—=|tpyL [ —= —=(tpHL [+ —=

FIGURE 1. HC AND HCU TRANSITION TIMES AND PROPAGA- FIGURE 2. HCT TRANSITION TIMES AND PROPAGATION
TION DELAY TIMES, COMBINATION LOGIC DELAY TIMES, COMBINATION LOGIC
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| P e e s | March 1995
FAIRCHILD Revised February 2005

SEMICONDUCTOR®

74LCX74

Low Voltage Dual D-Type Positive
Edge-Triggered Flip-Flop with 5V Tolerant Inputs

General Description Features

The LCX74 is a dual D-type flip-flop with Asynchronous W 5V tolerant inputs

Clear and Set inputs and complementary (Q, Q) outputs. W 2.3V-3.8V V¢ specifications provided
Information at the input is transferred to the outputs on the
positive edge of the clock pulse. After the Clock Pulse input ™ 7-0 18 tpp max (Vg = 3.3V), 10 uA lec max
lhreshold voltage has been passed, the Data input is B Power down high impedance inputs and outputs
locked out and information present will not be transferred to g 494 mA output drive (Vgg = 3.0V)

the outputs until the next rising edge of the Clock Pulse
P #,508 B Implements patented noise/EMI reduction circuitry

input.
Asynchronous Inputs: W Latch-up performance exceeds JEDEC 78 conditions
LOW input to Sp, (Set) sets Q to HIGH level W ESD performance:

Human body model > 2000V
Machine model > 200V
M Leadless Pb-Free DQFN package

LOW input to Cp (Clear) sets Q to LOW level

Clear and Set are independent of clock
Simultaneous LOW on Cp, and S, makes both Q and
Q HIGH

Ordering Code:

Package .
Order Number Package Description

Number
74LCX74M M14A | 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
T4LCX74MX_NL M14A Pb-Free 14-Lead Small Oultline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
(Note 2)
T4LCX74SJ M14D  |Pb-Free 14-Lead Small Outline Package (SOP), EIAJ TYPE 11, 5.3mm Wide
T4LCX74BQX MLPO14A | Pb-Free 14-Terminal Depopulated Quad Very-Thin Flat Pack No Leads (DQFN), JEDEC
(Note 1) MO-241, 2.5 x 3.0mm
T4LCX74MTC MTC14 [14-Lead Thin Shrink Small Qutline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
74LCXTAMTCX_NL[ MTC14 [Pb-Free 14-Lead Thin Shrink Small Oulline Package (TSSOP), JEDEC MO-153, 4.4mm
(Note 2) Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter "X" to the ordering code.
Pb-Free package per JEDEC J-STD-020B.

Note 1: DQFN package available in Tape and Reel only.
Note 2:*_NLindicates Pb-Free package (per JEDEC J-STD-020B). Device available in Tape and Reel only.

synduj juetajol A yum doj4-dil4 pasabBli-a6p3 aaisod adA1-q [enq aBejop Mo F2XDTHL

© 2005 Fairchild Semiconductor Corporation DS012414 www. fairchildsemi.com
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Logic Symbols Connection Diagrams
(]) Pin Assignments for SOIC, SOP, and TSSOP
S
e . 1 Nt 14
—e, o1 i = Vee
o lo— b _3 P, D, = Co2
ot Py = Soir Gy 0
? = 4 |—° 9 0 11
51 : =y CPy
: o] oo
a—dp 2 0, f— 6 D; CPy Q
: i %2502 g
—cr, GND — Q, Q J— —— 02
5 jo— =
2
? Pad Assignment for DQFN
IEEENEC Cp1 Vee
= ”‘ D
o D12 13|Cp2
o, —{o, -
- P @
2 I oy
cr,—] o 8013 @ Cp2
D, — b = e
. % Qi[s) (19]Sp2
D @
A @

GND Q,
(Top View)
. - Truth Tabl
Pin Descriptions €
(Each Half)
Pin Names Description Inputs Qutputs
Dy, D, Data Inputs 5p €y cP D Q Q
CPy, CP; Clock Pulse Inputs L H X X H L
[N Direct Clear Inputs H L X X L H
Sp1. Spz Direct Set Inputs L L X X H H
04, Qy, Oy, Qy Outputs H H o H H L
H H - L L H
H H L X Qq 60

H = HIGH Voltage

Level

L = LOW Voltage Level

X = Immaterial

—~ = LOW-t0-HIGH Clock Transition

Qp(Qp) = Previous 0(6) before LOW-to-HIGH Transition of Clock

www.fairchildsemi.com
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-4
Absolute Maximum Ratingsote 3) -
Symbol Parameter Value Conditions Units 2
Vee Supply Voltage -05t0+7.0 \ L"
" DC Input Voltage -05t0+7.0 Vv
Vo DC Output Voltage -0.5t0 Ve + 0.5 | Output in HIGH or LOW State (Note 4) Y
ik DC Input Diode Current -50 V) < GND mA
lok DC Output Diode Current -50 Vg < GND mA
+50 Vo > Vee
lo DC Output Source/Sink Current +50 mA
lec DC Supply Current per Supply Pin +100 mA
lenD DC Ground Current per Ground Pin +100 mA
Tsta Storage Temperature -65to +150 °C

Recommended Operating Conditions (note 4)

Symbol Parameter Min Max Units
Vee Supply Voltage Operating 2.0 3.6 V
Data Retention 1.5 3.6
Vi Input Voltage 0 5.5 \
Vo Output Voltage HIGH or LOW State 0 Vee \
lonflo. | Output Current Vee = 3.0V - 3.6V +24
Veg =2.7V - 3.0V +12 mA
Vg =2.3V-2.7V 18
Ta Free-Air Operaling Temperature -40 85 °C
AVAV Input Edge Rate, V) = 0.8V-2.0V, V¢ = 3.0V 0 10 ns/ivV

Note 3: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated
at these limits. The parametric values defined in the Electrical Characteristics tables are not guaranteed at the Absolute Maximum Ratings. The "Recom-
mended Operating Conditions” table will define the conditions for actual device operation.

Note 4: |5 Absolute Maximum Raling must be obseved.
Note 5: Unused inputs must be held HIGH or LOW. They may not float.

DC Electrical Characteristics

Vee Ta - -40°C to +85°C
Symbol Parameter Conditions Units
v) Min Max
Vin HIGH Level input Voltage 23-27 17 7
27-36 20
ViL LOW Level Input Voltage 23-27 0.7 v
23-386 0.8
VoH HIGH Level Output Voltage lop = ~100pA 23-36 | Vgc-02
loH = -8 mA 23 18
lon = -12 mA 20 22 v
lon = =18 mA 3.0 24
loH = -24 mA 3.0 22
VoL LOW Level Output Voltage lgL = 100uA 23-36 02
loL = 8BmA 23 0.6
lop = 12 mA 27 0.4 v
loL - 16 mA 30 0.4
loL = 24 mA 3.0 0.55
Iy Input Leakage Current 0=V <55V 23-38 15.0 HA
lorr Power-Off Leakage Current VjorVg - 5.5V 0 10 HA
lce Quiescent Supply Current V) = Vg or GND 23-386 10 A
38V<V <55V 23-386 110
Aleg Increase in Ic per Input Vi - Ve -0 6V 23-36 500 WA

3 www.fairchildsemi.com
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AC Electrical Characteristics

Ta - -40°C to +85°C, R - 50002
Symbol e Vee =3.3V103V Vee = 27V Vee = 2.5V 1 0.2V Gnite.
C_ - 50 pF CL - 50pF C_ =30 pF
Min Max Min Max Min Max

fumax Maximum Clock Frequency 150 150 150 MHz
teHL Propagation Delay 1.5 7.0 15 8.0 1.5 8.4
tou CP,toQ, or @, 15 70 15 8.0 15 8.4 .
tpHL Eropagf.ion Delay _ 1.5 7.0 15 8.0 15 8.4 -
tpLH Cpp or Sppto Qp or Qp, 15 7.0 15 8.0 15 8.4
ts Setup Time 25 25 4.0 ns
ty Hold Time 15 15 20 ns
tyy Pulse Width CP 33 3.3 4.0 ns
ty Pulse Width and Cp, Sp 33 36 40 ns
trec Recovery Time 25 3.0 45 ns
tosHL Output to Output Skew 1.0 -
tosLH (Note 6) 1.0

Dynamic Switching Characteristics

Note 6: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The
specification applies to any outputs switching in the same direction, either HIGH-to-LOW (tosH) or LOW-o-HIGH (tag n).

Symbol Parameter Conditions Vee L i Unit
v) Typical
Vorp Quiet Output Dynamic Peak Vg Cy =50 pF, V) = 3.3V, V) - OV 33 0.8 v
CL =30 pF, Vi = 25V, V) = OV 2,5 0.6
Vov Quiet Qutput Dynamic Peak Vg CL~80pF, Vi - 3.3V, V- OV 34 -0.8 v
CL =30 pF, Vi = 28V, V- OV 25 -06
Capacitance
Symbol Parameter Conditions Typical Units
Cin Input Capacitance Vee = Open, V) - OV or Ve 7 pF
Cour Output Capacitance Vee - 33V, V- 0V or Ve 8 pF
Cpp Power Dissipation Capacitance Vee - 3.3V, V) - OV or Ve, f - 10 MHz 25 pF

www.fairchildsemi.com
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August 1986

[resssr enearieea|
FAIRCHILD Revised March 2000

SEMICONDUCTOR ™

DM74LS11
Triple 3-Input AND Gate

General Description

This device contains three independent gates each of
which performs the logic AND function.

Ordering Code:

Order Number | Package Number Package Description
DM74LS11M M14A 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-120, 0.150 Narrow
DM74LS11N N14A 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide
Devices also available in Tape and Reel. Specify by appending the suffix letter *X” to the ordering code.
Connection Diagram Function Table
Y =ABC
Vee o Y1 €3 8 A3 3
Inputs Output
|1( 11 ||2 1 \l] 3 ]
A B [ Y
X X I L
X L X L
L X X L
H H H H

H = HIGH Logic Level

L = LOW Logic Level
X = Either LOW or HIGH Logic Level

Al n Al 82 €2 2 GNO

© 2000 Fairchild Semiconductor Corporation DS006350 www.fairchildsemi.com
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DM74LS11

Absolute Maximum Ratingsote 1)

Supply Voltage ™
Input Voltage v

0°C to +70°C
-65°C to +150°C

Operating Free Air Temperature Range
Storage Temperature Range

Recommended Operating Conditions

Note 1: The "Absolute Maximum Ralings” are those values beyond which
the safety of the device cannct be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum ratings.
The "Recommended Operating Condilions” table will define the conditions
for actual device operation,

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.75 5 5.25 Vv
ViH HIGH Level Input Voltage 2 v
ViL LOW Level Input Vaoltage 0.8 v
lon HIGH Level Output Current -0.4 mA
loL LOW Level Output Current 8 mA
Ta Free Air Operating Temperature 0 70 °C
Electrical Characteristics
over recommended operaling free air temperature range (unless otherwise noted)

Symbol Parameter Conditions Min Tvp Max Units
(Note 2)
' Input Clamp Voltage Vee = Min, | =-18 mA -1.5 \
Vou HIGH Level Vee= ha-‘!in. lon = Max 27 14 v
Qutput Voltage Vi = Min
VoL LOW Level Vee = Min, g = Max 0.35 05
Qutput Voltage VL = Max v
loL =4 mA, Ve = Min 0.25 0.4
| Input Current @ Max Input Voltage Vee =Max, V=7V 0.1 mA
™ HIGH Level Input Current Ve =Max, V= 2.7V 20 HA
he LOW Level Input Current Vee =Max, V)= 0.4V -0.36 mA
log Short Circuit Output Current Ve = Max (Note 3) -20 -100 mA
lecu Supply Current with Outputs HIGH Vee = Max 1.8 3.6 mA
leoL Supply Current with Outputs LOW Vee = Max 3.3 6.6 mA
Note 2: All typicals are at Vg = 5V, Ty = 25°C.
Note 3: Not more than one output should be shorted at a time, and the duration should not exceed one second.
Switching Characteristics
alVee=5Vand Ty =25°C
R =2KkQ
Symbol Parameter C_=15pF €L =50 pF Units
Min Max Min Max
toLH Propagation Delay Time 4 13 6 18 ns
LOW-to-HIGH Level Output
lpHL Propagation Delay Time 3 " 5 18 -
HIGH-to-LOW Level Output

www.fairchildsemi.com
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74LVCO0A
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Quad 2-input NAND gate

Product specification
Supersedes data of 1997 Aug 11
IC24 Data Handbook

Philips
Semiconductors

PHILIPS]

&7

1998 Apr 28
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Product specification

o e A s X R e T B e A T T A v YRS PR VA RS T E LS GO P o STy ST S 30" |
Quad 2-input NAND gate
O B T B B A D S L R e T A P T A 7 T B PR AT 2 8 s R 0 TR U SR T8 = i ST o T |

FEATURES

® \Wide supply range of 1.2V to 3.6V
® Complies with JEDEC standard no. 8-1A

® |nputs accept voltages up to 5.5V

® CMOS low power consumption

® Direct interface with TTL levels

@ 5-volt tolerant inputs, for interfacing with 5-volt logic

QUICK REFERENCE DATA
GND = 0V; Tymp = 25°C; t; =t =2.5ns

DESCRIPTION

74LVCO0A

The 74LVCOO0A is a high-performance, low power, low-voltage,
Si-gate CMOS device and superior to most advanced CMOS

compatible TTL families.

Inputs can be driven from either 3.3 V or 5 V devices. This feature
allows the use of these devices as translators in a mixed 3.3 V/5 V

environment.

Schmitt-trigger action at all inputs makes the circuit tolerant for
slower input rise and fall times.

The 74LVCOOA provides the 2-input NAND function.

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
tpHL Propagation delay CL =50 pF; 3.0 ns
teLH nA, nB to nY Ve =33V '

C Input capacitance 5.0 pF
Cep Power dissipation capacitance per gate Vi = GND to V¢! 28 pF
NOTES:
1. Cpp is used to determine the dynamlc;ower dissipation (Pp in uW)
Pp=Cpp X Vg2 x fi + ¥ (CL x Vge* x fy) where:
f; = input frequency in MHz; C|_ output load capacity in pF;
fo = output frequency in MHz Ve = supply voltage in V;
T(CL x Vec? % f,) = sum of the outputs.
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA | DWG NUMBER
14-Pin Plastic SO —40°C to +85°C 74LVCO0A D 74LVCO0A D SOT108-1
14-Pin Plastic SSOP Type I -40°C to +85°C 74L.VCO0A DB 74LVCO0A DB SOT337-1
14-Pin Plastic TSSOP Type | —-40°C to +85°C 74LVCOOA PW 74LVCOOAPW DH SOT402-1
PIN CONFIGURATION LOGIC SYMBOL
1 [0} [14] Vee ; = 12 v i 1
1B [2 B
| 3 ¢ 4 - 2y
1 [3] 12] 4A 5_| 28 —
2A [4] 1] 4y | 3a
28 [5] [10] 38 10 ——===
aA
2y [6 9] 3A 12 == ay |
g & iy
GND [7] (8] av SY00035
SY00034
PIN DESCRIPTION
LOGIC SYMBOL (IEEE/IEC) BN
: - NUMBER SYMBOL NAME AND FUNCTION
)
2 1,4,9, 12 1A —4A
Data inputs
4 & 6 2:8,10,13 1B - 4B
55—
3,6,8 11 1Y — 4y Data outputs
1;’ ol 8 7 GND Ground (0 V)
e 14 Vee Positive supply voltage
o ST
13
5V00378

1998 Apr 28
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Product specification

Quad 2-input NAND gate 74LVCO0A
LOGIC DIAGRAM (ONE GATE) FUNCTION TABLE
INPUTS OUTPUTS
A
nA nB ny
¥
B L L H
SV00379 L H H
H L H
H H L
NOTES:
H =HIGH voltage level
L =LOW voltage level
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER CONDITIONS UNIT
MIN MAX
Vee DC supply voltage (for max. speed performance) 27 36 \%
Vee DC supply voltage (for low-voltage applications) 1.2 3.6 \
\7 DC Input voltage range 0 55 \
Vo DC output voltage range 0 Vee \
Tamb Operating ambient temperature range in free-air -40 +85 °C
) : Vec=12t02.7V 0 20
t t Input rise and fall times Voo = 2.7 o 3.6V 0 10 ns/V
ABSOLUTE MAXIMUM RATINGS'
Absolute Maximum Rating System (IEC 134)
Voltages are referenced to GND (ground = 0V)
SYMBOL PARAMETER CONDITIONS RATING UNIT
DC supply voltage (for max. speed 2
Vee performance) 0.51t0 +6.5 v
lik DC input diode current V) <0 -50 mA
% DC input voltage Note 2 -0.5to0 +5.5 \
lok DC output diode current Vo >VggorVg <0 +50 mA
Vo DC output voltage Note 2 -05t0 Ve +0.5 \%
lo DC output source or sink current Vo=0toVee +50 mA
lenDy lcc | DC Ve or GND current +100 mA
Tstg Storage temperature range -651to +150 °C
Power dissipation per package
ProT — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500 W
~ plastic shrink mini-pack (SSOP and TSSOP) | above +60°C derate linearly with 5.5 mW/K 500 L
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the
device at these or any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to
absolute-maximum-rated conditions for extended periods may affect device reliability.

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

1998 Apr 28
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Philips Semiconductors Product specification
Quad 2-input NAND gate 74LVCO0A
DC CHARACTERISTICS
Over recommended operating conditions voltages are referenced to GND (ground = ov)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp = -40°C to +85°C | UNIT
MIN TYP! [ MAX
VCC =12V VCC
Viy HIGH level Input voltage \%
Veg =2.7to 3.6V 20
Vee = 1.2V GND
ViL LOW level Input voltage \
Vee =2.710 3.6V 0.8
Vec =27V, Vi=Vigor Vi lo=-12mA Vec—0.5
Vee = 3.0V, Vi =VorVi; lo =~100pA Vee—0.2 | Ve
Vou HIGH level output voltage Vv
VCC =3.0v; V[ = V|H or VlL: TQ =-18mA Vcc—U.G
Ve = 3.0V; Vi=Vor V||_; lo =—24mA Vec—0.8
Ve =2.7V; Vi=Vigor Vi lg = 12mA 0.40
VoL LOW level output voltage Vee =3.0V; Vi =Vyor Vi lg = 100pA 0.20 A
Vee =3.0V; Vi=Viyor V). Io = 24mA 0.55
I Input leakage current Vee =3.6V; V=55V or GND +0.1 +5 HA
lec Quiescent supply current Ve =3.6V; V=V orGND; Ip=0 0.1 10 UA
Additional quiescent supply current _ ro — il s
Al per input pin Vee =2.7V 10 3.6V, V| = Ve -0.6V; Ig =0 5 500 uHA
NOTES:
1. Alltypical values are at Vg = 3.3V and Ty = 25°C.
AC CHARACTERISTICS
GND=0V;t, =t = 2.5ns; C_ =50 pF
LIMITS
SYMBOL PARAMETER WAVEFORM Vee = 3.3V £0.3V Vee = 2.7V Vee=1.2V | uNIT
MIN | TYPT | MAX MIN TYP MAX TYP
tpHL/ Propagation delay
i nA, HB to nY’ 1,2 1.5 3.0 5.0 1.5 3.4 5.8 11 ns
NOTE:
1. These typical values are at Vg = 3.3V and Tymp = 25°C.
AC WAVEFORMS TEST CIRCUIT
Vm=15VatVee = 27V
VM=05+VecatVeg <27V v $1 624 vee
VoL and Vo are the typical output voltage drop that oceur with the e o~ Open
output load. | ©- GND
Vi
V, == - - - PULSE ! D.UT.
A GENERATOR
nA, n8 INPUT Vi Rt Cj; S0°F | | 0002
4 7 7 7
GND
tprL € tpLH Vee V) Test Sy
Yon =2 Vee tPLH/PHL Open
27v-38V | 27V
n¥ QUTPUT Vi
SY00077
Vo - - - - - - SV00377 Waveform 2. Load circuitry for switching times.
Waveform 1. Input (nA) to output (nY) propagation delays.
1998 Apr 28 4
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@-1'1,1\,5'3> FROM HONGKONG
CERT SINCE - 1997

1509001

A AIKS

ASRO1

Features

® Max 10-40A switching available

® Twophase AC orDC output, ACor DC input
® Built-in RC resistor, Low on-resistance

@ Dielectric strength min: 2500VAC

@® With LED, confirm the action

» TECHNICAL PARAMETRIC

Rating work current 10A. 15A. 25A. 40A
Breats condition thecontrol voltage <4.5mA

Input controlvoltage DC:3~32V AC:90~280V
Work voltage 24-240VAC  38-380VAC
Active statusinstruction LED

Guarantees breakover 3VDC 90VAC
Guarantees shutdounvoltage 1vDC 20VAC

Ambient temperature -30C~80C

Passes conditionthe pressuredrop <1.5VAC

Control type

Zero crossingtriggering

Make-and-break time

DC:<10uS AC:<30uS

Arequency range

50/60Hz

Control current

4.5~20mA 2~15mA

Dielectric Strength

AC2500V 1min

Terminalstructure

Bolt post

» MODEL DESCRIPTION

A SR 01— ]

AIKS ———[

Single-phase
Solid state ralay

A: AC
Design code by ‘be
Input control voltage type
Ouput voltage D: 3-32vDC
2: 24-240VAC A: 90-2B0VAC
Rating work current: 10-350A
Website:www.aiks.hk TN 01

E-mail:vip@aiks.hk e

L]

i

_r‘ Control type

Nui:zero crossing triggering
S:default control

Output voltage type
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FROM HONGKONG
SINCE - 1997

» OUTLINE DIMENSION WITH INSTALLATION SIZE Unit: mm

57

b

a 5? .
] A
LT - !
LI |88
o :é’, ]
2132 |
gl =" L
1]
E]J= .
L/ w
|l |
< 47

ASR01-DD Series

» INTERNAL CIRCUIT CONSTITUTION/WIRING DIAGRAM

D
S ——
w

1In2J419 yndu)
}InaJ13 aaug

}noaso indyno

Website:www.aiks.hk TS T
E-mail:vip@aiks,hk e
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HEF4066B

Quad single-pole single-throw analog switch

Rev. 8 — 11 September 2014

1. General description

135

~ Product data sheet

The HEF4066B provides four single-pole, single-throw analog switch functions. Each
switch has two input/output terminals (nY and nZ) and an active HIGH enable input (nE).
When nE is LOW, the analog switch is turned off.

The HEF4066B is pin compatible with the HEF4016B but exhibits a much lower ON
resistance. In addition the ON resistance is relatively constant over the full input signal

range.

2. Features and benefits

Fully static operation

5V, 10V, and 15 V parametric ratings

Inputs and outputs are protected against electrostatic effects
Specified from —40 °C to +85 °C and —40 °C to +125 °C

]

m

B Standardized symmetrical output characteristics
]

m

]

Complies with JEDEC standard JESD 13-B

3. Applications

B Analog multiplexing and demultiplexing
B Digital multiplexing and demultiplexing

B Signal gating

4. Ordering information

Table 1.  Ordering information

-40°Cto +125°C  SO14

ﬂpe number Package

Temperature range |Name Description \Version
HEF4066BP -40 °C to +125°C DIP14 plastic dual in-line package; 14 leads (300 mil) ?SOT27-1
HEF4066BT plastic small outline package; 14 leads;

body width 3.9 mm

SOT108-1
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NXPuﬁemiconductors HEF40668

Quad singié-pole single-throw analog switch

5. Functional diagram

1y — 2l iz
1E—£—, nY
2y —4 L
5.6 nE —Do— o
5 o S v v gy
3y 3z voo i |y Voo
- ,_l_'
oo i 10f 47 =:|
12
4E———I Vss nZ
0071aag200 001aag201
Fig1. Functional diagram Fig 2. Logic diagram (one switch)
6. Pinning information
6.1 Pinning
)
1v [1] [14] vpop
1z [2] 113] 1E
2z [3] [12] 4E
2y [4 | HEF4066B [11] 4
2€ [5 | [10] 42
3€ [6 | (9] 3z
vss [7] 8] av
001aag202
i Fig 3. Pin configuration
6.2 Pin description
Table 2. Pin description
Eymbol Pin Description
1Y, 2X. 3Y. 4Y 1,4,8, 11 independent input or output
12,27 32, AZ 2,3,9 10 independent input or output
1E, 2E, 3E, 4E 13,5,6,12 enable input (active HIGH)
Vgg 7 ground (0 V)
Voo 14 supply voltage
HEF40668 e All information provided in this document is subject to legal disclaimers © NXP Semiconductors N V 2014 All nghts reserved.

Product data sheet Rev. 8 — 11 September 2014
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NXP Semiconductors HEF4OBGB

Quad"#ingle-pole single-throw analog switch

7. Functional description

Table 3.  Function tablelll

'lnput nE Switch
‘H ON
lL OFF

[11 H=HIGH voltage level; L = LOW voltage level.

8. Limiting values

Table 4.  Limiting values

In accordance with the Absolute Maximum Rating System (IEC 60134). Voltages are referenced to Vss = 0 V (ground).

Symbol |Parameter Conditions ~ |Min Max ‘Unit
Vb supply voltage Y +18 v
Ik input clamping current Vi<-05VorV,>Vpp+05V | - +10 ‘mA
Vi input voltage -0.5 Vpp +0.5 |V
lvo input/output current 04 +10 mA
Tstg storage temperature -65 +150 °C
Tamb ambient temperature : —-40 +85 1°C
Piot total power dissipation Tamb = —40 °C to +85 °C
SO14 Bl 500 ‘mw
P power dissipation per switch i - 100 ‘mw

[1] To avoid drawing Vpp current out of terminal nZ, when switch current flows into terminals nY, the voltage drop across the bidirectional
switch must not exceed 0.4 V. If the switch current flows into terminal nZ, no Vpp current will flow out of terminals nY, in this case there

is no limit for the voltage drop across the switch, but the voltages at nY and nZ may not exceed Vpp or Vgg.
[2] For DIP14 packages: above Tamp = 70 °C, Py derates linearly with 12 mWIK.
[3] For SO14 packages: above Tamp = 70 °C, Pyt derates linearly with 8 mWIK.

9. Recommended operating conditions

Table 5.  Recommended operating conditions

Syrr'l'l:;'ol' ;i’ara"méter - ;C'onditidns - Min Typ Max Unit

Vop 'supply voltage 3 15 \"

\Z input voltage 0 - Voo v

A ‘ambient temperature in free air -40 |- +125  °C

AAV ;input transition rise andfall Vpp=5V ' M - o 375 usN
Srate VDD=1OV S neee _ - usN
Voo sy = S R ,‘ S S usN

FEFA0BEE e ... Al information provided in this document s sublect to legal disclaimers. ©NXP Semiconductors N V. 2014. Al ights reserved

Product data sheet Rev. 8 — 11 September 2014 3of16
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NXP Semiconductors HEF40665

Quad single-pole single-throw analog switch

10. Static characteristics

Table 6.  Static characteristics
Vss =0V, V| = Vs or Vipp unless otherwise specified.

Symbol Parameter |Conditions Vop  |Tamb=-40°C | Tamp = 25°C | Tamp = 85 °C | Tamp = 125 °C | Unit
Min | Max | Min | Max | Min | Max Min | Max
Vih  HIGH-level  |loj<1 pA EW | |85 1 = [ 88 | = |38 § = @8 | - W
input voltage 10V 701 - |70 | = [ 70 | = |78 | - v
15V Mo =~ [Mo| ~ [HO| = [0 | = v
Vi LOW-evel  |[lg] <1 pA g ] 12 148 | = S 180 = FLds 12 15 |V
input voltage 10V - {80 | «~ |Ba | = fan | - |30 ™
vl T T T a2t v
I input leakage 15V - 201 | - [201 | - [®0 | - [+10 |pA
current
Isiorry  OFF-state per channel; 15V - - - 200 - - - - nA
leakage see Figure 4
current
lop supply current |all valid input 5V - 1.0 - 1.0 - 7.5 - 7.5 |pA
combinations 10V - J20 | - 20| - [1580] - |150 A
15V - 140 - [40 | - 300 | - [300 pA
C input nE input - - - it - - - - pF
|capacitance

10.1 Test circuit

Vbp
|
nE
ViL ——-=--- !
rio“,/ nY
C) V| Vss Vo
s 0012ak669

Fig4. Test circuit for measuring OFF-state leakage current

HEF406868 e ITOIMAtION Provided in this document is subject to legal disclaimers. © NXP Semiconductors N V. 2014 Allights reserved.
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Quad single-pole single-throw analog switch

10.2 ON resistance

Table 7.  ON resistance
Tamb =26 C; Isw = 200 pA; Vss =0 V.

Symbol |Parameter Conditons QVDD“ : Typ Max Unit
Ronpeaky |ON resistance (peak) Vi =0V to Vpp; see Figure 5 and 5V 350 2500 Q
Figure 6 10V 80 245 Q
15V 60 175 Q
Rongraiy  |ON resistance (rail) V| =0V, see Figure 5 and Figure 6 5V 115 340 Q
1m0V 50 160 Q
{15V 40 115 Q
V| = Vpp; see Figure 5 and Figure 6 5V 120 365 Q
10V 65 200 Q
15V 50 155 Q
ARon ON resistance mismatch V=0V to Vpp; see Figure 5 5V 25 - Q
between channels 10V 10 . Q
15V 5 - Q
10.2.1 ON resistance waveform and test circuit
400 001aak671
Ron
() s
300 / \
—@E 200 / \
oo |1\
Vin GE-W. / \
| 100
ny i nZ 2 N
C \ Vss ilsw (3)
0
0 5 10 15
Vexd 001aak670 Vi(V)
Ron = Vsw/ Isw. Isw = 200 pA.
(1) Vog=5V
(2) Vpp=10V
(3) Vop=15V
Fig5. Test circuit for measuring Ry | Fig6. Typical Roy as a function of input voltage
HEEdooos NS Al information provided in this document is subject to legal disclaimers. @ NXP Semiconductors N.V. 2014, Al rights reserved.
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Quad single-pole single-throw analog switch

11. Dynamic characteristics

Table 8.  Dynamic characteristics
Tamp = 25 °C; Visg = 0 V: for test circuit see Figure 9.
Symbol |Parameter Conditions Vbb Typ Max Unit
tpHL HIGH to LOW propagation deléy nY, nZ to nZ, nY; see Figure 7 5V 110 20 ns
: 10V 5 10 ns
15V 5 10 ns
nY, nZ to nZ, nY; see Figure 7 5V 10 20 ns
10V 5 10 |ns
! 15V 5 10 ns
tohz HIGH to OFF-state * InE to nY, nZ; see Figure 8 5V | |80 [160 |ns
propagation delay 10V 65 130 =
15V 60 120 ns
tpzH OFF-state to HIGH nE to nY, nZ; see Figure 8 5N 40 80 ns
propagation delay 10V 20 40 s
15V 15 30 ns
tpLz LOW to OFF-state nE to nY, nZ; see Figure 8 5V 80 160 |[ns
propagation delay ! 10V 70 140 e
| 15V 70 140 ns
tpzL OFF-state to LOW nE to nY, nZ; see Figure 8 5V 45 90 ns
propagation delay 10V 20 40 s
15v | [15 |30 |ns
Table 9.  Dynamic power dissipation Pp

Pp can be calculated from the formulas shown; Viss = 0 V: t, = t; < 20 ns; Tamp = 25 C.

Symbol Parameter Vbp Typical formula for Pp (uW) where:
Pp dynamic power 5V Pp = 2500 x f; + Z(fy x CL) x Vpp? fi = input frequency in MHz;
dissipation 10V Pp = 11500 x f+ 5(f, x C) x Vpp? _ |fo = output frequency in MHz:
15V Pp = 29000 x f +2(f, x Cy) % Vpp2 ~ |Cy = output load capacitance in pF;
Vpp = supply voltage in V,
2(Cp x fo) = sum of the outputs.
HEFA0SEE. ... Allinformation provided in this document is subject to legal disclaimers. © NXE Semicanductors N.V. 2014 All rights reserved.
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574

L7900 series

Negative voltage regulators

Feature summary

m  Output current up to 1.5A
m Output voltages of -5; -6; -8; -12; -15; -18; -20;
-24V

m Thermal overload protection
m Short circuit protection
m Qutput transition SOA protection

Description

The L7900 series of three-terminal negative
regulators is available in TO-220, TO-220FP, TO-3
and D2PAK packages and several fixed output
voltages, making it useful in a wide range of
applications. These regulators can provide local
on-card regulation, eliminating the distribution
problems associated with single point regulation;
furthermore, having the same voltage option as
the L7800 positive standard series, they are
particularly suited for split power supplies. If
adequate heat sinking is provided, they can
deliver over 1.5A output current.

Schematic diagram

TO-220 TO-220FP
s
\ (.,@;\I:_ /
D2PAK TO-3

Although designed primarily as fixed voltage
regulators, these devices can be used with
external components to obtain adjustable
voltages and currents.

5-5035

January 2007

Rev. 11 1/24

www.st.com
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L7900 series Pin configuration

1 Pin configuration

Figure 1.  Pin connections (top view)

| ——— BUTRUT | ———— ouTPUT
O |y O e————— T
| RN [ ——— " GROURD
CS12780 CS12790
TO-220 TO220FP
\/ o OUTPUT
——1 QUTPUT
INPUT |
1 GND
fam
PC11970
D?PAK (Any Type)

J)

3/24
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Maximum ratings L7900 series
2 Maximum ratings
Table 1. Absolute maximum ratings
Symbol Parameter Value Unit
for Vo= 5 to 18V -35
V| DC Input voltage \"
for Vo= 20, 24V -40
lo Output current Internally Limited
Pp Power dissipation Internally Limited
Tsta Storage temperature range -65 to 150 °C
Top Operating junction temperature range 0to 150 &
Note: Absolute Maximum Ratings are those values beyond which damage to the device may

occur. Functional operation under these condition is not implied

Table 2. Thermal Data

Symbol Parameter D?PAK TO-220 TO-220FP TO-3 Unit
Ringc | Thermal resistance junction-case 3 3 5 4 °C/w
Rihga | Thermal resistance junction-ambient 62.5 50 60 35 °C/W

g

4/24




L7900 series

145

Test circuit

3 Test circuit
Figure 2.  Test circuit
2.2uF 1uF
AT
o 3 2 |®
Vi L79XX® Vo
S-50361N
{ﬁ 5/24
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L7900 series

4

Electrical characteristics

Table 3. Electrical characteristics of L7905C (refer to the test circuits, T, = 0 to 125°C, V= -10V,
lo =500 mA, C;=2.2 uF, Cp = 1 uF unless otherwise specified)
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vo Output voltage T;=25°C -4.8 -5 -5.2 \
lo=-5mAto-1A, PO <5W
Vo Output voltage V) =-810-20 V -4.75 -5 -5.25 \%
Vi=-7to-25V, T, =25°C 100
AVe™M | Line regulation mvV
Vi=-8to-12V, T; = 25°C 50
lo=5mAto1.5A, T;=25C 100
AV [ Load regulation mv
lp =250 to 750 mA, T = 25°C 50
Ig Quiescent current Tj=25°C 3 mA
lo=5mAto1A 0.5
Aly Quiescent current change mA
Vi=-8t0-25V 1.3
AVQ/AT | Output voltage drift lo=5mA -0.4 mV/°C
eN Qutput noise voltage B = 10Hz to 100KHz, T; = 25°C 100 uv
SVR Supply voltage rejection AV =10V, f=120Hz 54 60 dB
Vg Dropout voltage lo=1A,T;=25°C, AVy =100 mV 1.4 \
lsa Short circuit current 2.1 A

1. Load and line regulation are specified at constant

taken into account separately. Pulse testing with low duty cycle is used.

6/24

junction temperature. Changes in Vg due to heating effects must be
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Electrical characteristics

Table 4. Electrical characteristics of L7906C (refer to the test circuits, T, = 0 to 125°C, Vi=-11V,
lo =500 mA, C; =2.2 uF, Co = 1 pF unless otherwise specified)
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vo Output voltage T,=25°C -5.75 -6 -6.25 v
Io:-SmAt0-1A,POST5W ' y g
Vo Output voltage V,=-9510-21.5V 5.7 6 6.3 Y%
: Vi=-851t0-25V,T;=25°C 120
AVl | Line regulation mv
Vi=-9t0-15V, T, = 25°C 60
lo=5mAto1.5A, T;=25C 120
AVo!" | Load regulation mv
lo =250to 750 mA, T, = 25°C 60
lg Quiescent current Ty=25°C 3 mA
lo=5mAto1A 0.5
Alg Quiescent current change mA
V|=-95t0-25V 1.3
AV/AT | Output voltage drift lo=5mA -0.6 mV/°C
eN Output noise voltage B = 10Hz to 100KHz, T, = 25°C 144 ny
SVR Supply voltage rejection AV =10V, f=120Hz 54 60 dB
Vg Dropout voltage lo=1A,T;=25°C, AVg =100 mV 1.4 \
lse Short circuit current 2 A

1. Load and line regulation are specified at constant

taken into account separately. Pulse testing with low duty cycle is used.

junction temperature. Changes in Vg due to heating effects must be

Table 5. Electrical characteristics of L7908C (refer to the test circuits, T J=010125°C, V| =-14V,
lo =500 mA, C,=2.2 pF, Cg = 1 pF unless otherwise specified)
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vo Output voltage T,=25°C -7.7 -8 -8.3 Vv
lo=-5mAto-1 A, Po<l5W : ; )
Vo Output voltage V,=-11.510-23 V 7.6 8 8.4 \
Vi=-10.5t0-25V, T =25°C 160
AVl | Line regulation mV
Vi=-11t0-17V, T; = 25°C 80
: lo=5mAto1.5A T;=25C 160
AVo"' | Load regulation mvV
lo=250to0 750 mA, T, =25°C 80
g Quiescent current Ty=25°C 3 mA
lo=5mAto1 A 0.5
Alg Quiescent current change mA
Vi=-115t0-25V 1
AV/AT | Output voltage drift lo=5mA -0.6 mV/°C
eN Output noise voltage B = 10Hz to 100KHz, T; = 25°C 175 puv
SVR Supply voltage rejection AV =10V, f=120Hz 54 60 dB
Vg Dropout voltage lo=1A,T;=25C, AVg =100 mV 1.1
lsc Short circuit current 1.5

1. Load and line regulation are specified at constant

taken into account separately. Pulse testing with low duty cycle is used.

57

junction temperature. Changes in Vq due to heating effects must be
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Table 6. Electrical characteristics of L7912C (refer to the test circuits, T J=010125°C, V,=-19V,
lo =500 mA, C; =2.2 uF, Co = 1 pF unless otherwise specified)
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vo Output voltage T,=25°C -11.5 | «12 | <125 v
|O=-5mAt0-1A,PoS15W r
Vo Output voltage V,=-15.51t0-27 V -11.4 | 12 12.6 \
Vi=-14.5t0-30 V, T, = 25°C 240
AV | Line regulation mV
Vi=-16t0-22V, T, =25°C 120
lo=5mAto1.5A, T;=25C 240
AV | Load regulation mvV
lo =250to 750 mA, T; =25°C 120
g Quiescent current T,=25°C 3 mA
lo=5mAto1A 0.5
Alg Quiescent current change mA
Vi=-15t0-30 V 1
AV/AT | Output voltage drift lo=5mA -0.8 mV/°C
eN Output noise voltage B =10Hz to 100KHz, T; = 25°C 200 pv
SVR Supply voltage rejection AV =10V, f=120Hz 54 60 dB
Vg Dropout voltage lo=1A,T;=25°C, AVy = 100 mV 1.1 \
lse Short circuit current 1.5

1. Load and line regulation are specified at constant junction tem

taken into account separately. Pulse testing with low duty cycle is used.

perature. Changes in Vg due to heating effects must be

Table 7. Electrical characteristics of L7915C (refer to the test circuits, T J=010125°C, V,=-23V,
lo =500 mA, C; =2.2 uF, Cq = 1 pF unless otherwise specified)
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vo Output voltage T,=25°C -144 | -15 | -15.6 v
|o=-5mAtO-1 A, P0515W " R _
Vo Output voltage V,=-1851t0-30 V. 14.3 15 18.7 \
4 Vi=-17.5t0-30 V, T, = 25°C 300
AV | Line regulation mv
Vi=-20t0-26 V, T, =25°C 150
lo=5mAto1.5A, T;=25C 300
&Vo'" | Load regulation mv
lo =250 to 750 mA, T, = 25°C 150
Iy Quiescent current Ty =25°C 3 mA
lo=5mAto1A 0:5
Aly Quiescent current change mA
V|=-185t0-30 V 1
AV/AT | Output voltage drift lo=5mA -0.9 mV/°C
eN Output noise voltage B = 10Hz to 100KHz, T, = 25°C 250 pv
SVR | Supply voltage rejection AV =10V, f=120Hz 54 60 dB
Vg Dropout voltage lo=1A,T;=25C, AVg =100 mV 1.1 v
lse Short circuit current 1.3

1. Load and line regulation are specified at constant junction tem

taken into account separately. Pulse testing with low duty cycle is used.

8/24

perature. Changes in Vg due to heating effects must be
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Electrical characteristics

Table 8.

lo =500 mA, C;=2.2 uF, Cg = 1 pF unless otherwise specified)

Electrical characteristics of L7918C (refer to the test circuits, T = 0 to 125°C, V) =-27V,

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vo Output voltage Ty =25°C -173 | -18 | -18.7 \
lo=-5mAto-1A Py<i5W y
Vo Output voltage V)= 221033 V 7.1 18 | -18.9 v
Vi=-2110-33V, T;=25°C 360
AV | Line regulation mv
Vi=-2410-30 V, T, =25°C 180
lo=5mAto1.5A, T;=25C 360
AVo" | Load regulation mV
lo =250 to 750 mA, T, = 25°C 180
Iy Quiescent current T,=25°C 3 mA
lo=5mAto1A 0.5
Aly Quiescent current change mA
Vi=-2210-33V 1
AV/AT | Output voltage drift lo=5mA -1 mv/°C
eN Output noise voltage B = 10Hz to 100KHz, T = 25°C 300 pv
SVR | Supply voltage rejection AV =10V, f=120Hz 54 60 dB
Vy4 Dropout voltage lo=1A,T,=25°C, AVp =100 mV 12l Vv

lsc Short circuit current

1.1

1. Load and line regulation are specified at constant junction tem

taken into account separately. Pulse testing with low duty cycle is used.

perature. Changes in Vg due to heating effects must be

Table 9. Electrical characteristics of L7920C (refer to the test circuits, T J=010125°C, V| =-29V,
lo =500 mA, C; = 2.2 uF, Cg = 1 pF unless otherwise specified)
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vo |Output voltage T, =25°C -192 | 20 | -208 | V
lo=-5mAto-1A Po<i5W ) ) i
Vo Output voltage V| =24 10 -35 V 19 20 21 vV
V)=-23t0-35V, T, =25°C 400
AV | Line regulation mv
V|=-2610-32V, T, =25°C 200
lo=5mAto1.5A, T,=25C 400
Ao | Load regulation mv
lo =250 to 750 mA, T = 25°C 200
lg Quiescent current T,=25°C 3 mA
lo=5mAto1A 0.5
Aly Quiescent current change mA
Vi=-241t0-35V 1
AV/AT | Output voltage drift lo=5mA -1 mv/°C
eN Output noise voltage B = 10Hz to 100KHz, T, = 25°C 350 pv
SVR Supply voltage rejection AV =10V, f=120Hz 54 60 dB
Vy4 Dropout voltage lo=1A,T;=25°C, AVg = 100 mV 1 v
| Short circuit current 0.9

1. Load and line regulation are specified at constant junction tem

taken into account separately. Pulse testing with low duty cycle is used.

1573

perature. Changes in V5 due to heating effects must be

9/24
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Table 10.  Electrical characteristics of L7924C (refer to the test circuits, T J=010125°C, V|=-33V,
lo =500 mA, C;=2.2 yF, Cq = 1 uF unless otherwise specified)
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vo Output voltage Ty=25°C -23 -24 | -245 Y
|D='5mAtO-1 A, PoS‘lSW
Vo Output voltage V) =-27 10-38 V -228 | -24 -25.2 \
; V| =-27t0-38 V, T, = 25°C 480
AV | Line regulation mvV
V| =-30t0-36 V, T, =25°C 240
1 |o=5mAtO1.5A,TJ=25°C 480
AV | Load regulation mv
lo =250 to 750 mA, T, = 25°C 240
lg Quiescent current T;=25°C 3 mA
) lo=5mAto1A 0.5
Aly Quiescent current change mA
V) =-27 to-38 V 1
AV/AT | Output voltage drift lo=5mA -1 mV/°C
eN Output noise voltage B = 10Hz to 100KHz, T = 25°C 400 pv
SVR Supply voltage rejection AV =10V, f=120Hz 54 60 dB
Vy Dropout voltage lo=1A,T;=25°C, AVg =100 mV 1.1 \
Iss Short circuit current 1.1 A

1. Load and line regulation are specified at constant junction tem

taken into account separately. Pulse testing with low duty cycle is used.

10/24

perature. Changes in Vg due to heating effects must be
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MC7800, MC7800A,
Nevisos

1.0 A Positive Voltage
Regulators

o o ON Semiconductor®
These voltage regulators are monolithic integrated circuits designed
as fixed-voltage regulators for a wide variety of applications http://onsemi.com
including local, on—card regulation. These regulators employ internal . s

current limiting, thermal shutdown, and safe—area compensation. With

adequate heatsinking they can deliver output currents in excess of TO-220-3
1.0 A. Although designed primarily as a fixed voltage regulator, these T SUFFIX
CASE 221A

devices can be used with external components to obtain adjustable

voltages and currents. Heatsink surface

I

® Output Current in Excess of 1.0 A 1, connected to Pin 2.

® No External Components Required s

® Internal Thermal Overload Protection Pin 1. Input D2PAK-3

® Internal Short Circuit Current Limiting 2. Ground  D2T SUFFIX

® Qutput Transistor Safe—Area Compensation ] A 4 Ot nnER

® QOutput Voltage Offered in 2% and 4% Tolerance Heatsink surface (shown as terminal 4 in

® Available in Surface Mount D?-PAK—?», DPAK-3 and Standard case outline drawing) is connected to Pin 2.
3—Lead Transistor Packages 4 BBARLA

® NCYV Prefix for Automotive and Other Applications Requiring Site é%g DT SUEFIX
and Control Changes 12 A CASE 369C

® Pb—Free Packages are Available

STANDARD APPLICATION
MAXIMUM RATINGS (T, = 25°C, unless otherwise noted) e

Value Unit Input MC78XX Output
N — |
Rating Symbol [ 369C | 221A [ 936 G+ ‘% -
T 0
R

In
Input Voltage (50-18V)| v, 35 vdc 083uF T
(24 V) 40

Power Dissipation Pp Internally Limited W A common ground is required between the
Thermal Resistance Rogt a2 65 |Figure | “C/W input and the output voltages. The input voltage
Junction-to—Ambient 14 must remain typically 2.0 V above the output

voltage even during the low point on the input
Thermal Resistance, Ruuc 5.0 5.0 5.0 Cw ripple voltage.
Junction-to-Case

XX, These two digits of the type number

Storage Junction Temperature Tatg -65 to +150 °C indicate nominal voltage.

Range * Cin Is required if regulator is located an

Operating Junction Temperature Ty +150 e appreciable distance from power supply
filter.

Maximum ratings are those values beyond which device damage can occur.
Maximum ratings applied to the device are individual stress limit values (not
normal operating conditions) and are not valid simultaneously. If these limits are ; gy
exceeded, device functional operation is not implied, damage may occur and of less than 0.1 uF could cause instability.
reliability may be affected.
*This device series contains ESD protection and exceeds the following tests:
Human Body Model 2000 V per MIL_STD_883, Method 3015. ORDERING INFORMATION
Machine Model Method 200 V.

** Cpis not needed for stability; however,
it does improve transient response. Values

See detailed ordering and shipping information in the package
dimensions section on page 22 of this data sheet.

DEVICE MARKING INFORMATION

See general marking information in the device marking
section on page 28 of this data sheet,

© Semiconductor Components Indlllslries. LLC, 2005 1 ' Publication Order.Number:
April, 2005 - Rev. 14 MC7800/D
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This device contains 22 active transistors.

Figure 1. Representative Schematic Diagram
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MC7800, MC7800A, NCV7805

ELECTRICAL CHARACTERISTICS (Vi, = 10V, Ig = 500 mA, Ty = Tiow to Thigh (Note 1), unless otherwise noted)

MC7805B, NCV7805 MC7805C
Characteristic Symbol Min Typ Max Min Typ Max Unit

Output Voltage (T, = 25°C) Vo 4.8 5.0 5.2 48 5.0 5.2 Vdc

Output Voltage (5.0 mA <lp < 1.0 A, Pp < 15 W) Vo Vdc
7.0 Vdc £ Vi, <20 Vdc - =] = 4.75 5.0 5.25
8.0 Vdec <V, 20 Vdc 4.75 50 5.25 = = -

Line Regulation (Note 4) Regjine 5.0 100 . 0.5 20 mV
7.5Vdc s Vi, £20Vde, 1.0 A = 13 50 - 0.8 10
8.0 Vdc < Vi, <12 Vde .

Load Regulation (Note 4) Regigad mV
5.0mA<Ip<1.0A e 13 100 = 1.3 25
50mA<ig<1.5A (T =25°C) 3 0.15 50 = 13 25

Quiescent Current Is = 3.2 8.0 - 3.2 6.5 mA

Quiescent Current Change Alg mA
7.0 Vdc < Vi, < 25 Vdc = = = = 0.3 1.0
50mA<ig<1.0A (Ta=25°C) = - 0.5 = 0.08 0.8

Ripple Rejection RR = 68 = 62 83 = dB
8.0 Vdc < Vi, <18 Vdc, f= 120 Hz

Dropout Voltage (Ig = 1.0 A, T, = 25°C) Vi -Vo = 2.0 = = 20 - Vde

Qutput Noise Voltage (T = 25°C) Vn — 10 - = 10 = uViVg
10 Hz < f< 100 kHz

Qutput Resistance f= 1.0 kHz o = 0.9 - = 0.9 = me2

Short Circuit Current Limit (Ta = 25°C) Isc = 0.2 - - 0.6 = A
Vin =35 Vdc

Peak Output Current (T, = 25°C) Iase - 2.2 = - 22 = A

Average Temperature Coefficient of Output Voltage TCVo = =-0.3 = = -0.3 = mV/°C

1. Tiow = 0°C for MC78XXAC, C, Thigh = +125°C for MC78XXAC, NCV7805
= —40°C for MC78XXB, MC‘?BXXAB, NCV7805
2. Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must be taken into account
separately. Pulse testing with low duty cycle is used.

h.t.tpzllonsemi.'com .
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MC7800, MC7800A, NCV7805

ELECTRICAL CHARACTERISTICS (Vi; =10V, o= 1.0 A, Ty = Tiow to Thigh (Note 3), unless otherwise noted)

MC7805AB/MC7805AC
Characteristic Symbol Min Typ Max Unit
Output Voltage (T, = 25°C) Vo 4.9 5.0 5.1 Vdc
Output Voltage (5.0 mA <15 < 1.0 A, Pp < 15 W) Vo 4.8 5.0 52 Vdc
7.5 Vdc < Vi, <20 Vdc
Line Regulation (Note 4) Regjine mvV
7.5 Vdc < Vi, < 25 Vdc, lg = 500 mA - 05 10
8.0Vdc<Vip<12Vde, lo=1.0A - 0.8 12
8.0Vdc < Vi <12 Vdc, Ip=1.0 A, Ty=25°C iF 1.3 4.0
7.3Vde < Vip €20 Vde, Ig=1.0 A, T, = 25°C = 45 10
Load Regulation (Note 4) Regicad mvV
5.0mA<Ig<15A T;=25C = 1.3 25
50mAs<ig<1.0A = 08 25
250 mA < lg < 750 mA = 0.53 15
Quiescent Current Is = 3.2 6.0 mA
Quiescent Current Change Alg mA
8.0 Vdc < Vi, <25 Vdc, Ig = 500 mA % 0.3 0.8
7.5 Vdc < Vi, < 20 Vdc, Ty = 25°C - = 08
50mA<ipg<1.0A = 0.08 0.5
Ripple Rejection RR 68 83 = dB
8.0 Vdc < Vi, < 18 Vdc, f= 120 Hz, I = 500 mA
Dropout Voltage (Ig = 1.0 A, T, = 25°C) Vi-Vo = 2.0 = Vdc
Output Noise Voltage (Ta = 25°C) Vi = 10 - uiVg
10 Hz < f< 100 kHz
Output Resistance (f = 1.0 kHz) ro = 0.9 - mQ
Short Circuit Current Limit (Ta = 25°C) Isc = 0.2 - A
Vin =35 Vdc
Peak Output Current (T = 25°C) bmax = 22 = A
Average Temperature Coefficient of Output Voltage TCVo - -0.3 - mV/°C

3. Tiow = 0°C for MCT8XXAC, C
= —40°C for MC78XXB, MC78

4. Load and line regulation are specified at constant

Thigh = +125°C for MC78XXAC, C, NCV7805

B, NCV7805

separately. Pulse testing with low duty cycle is used.

http:l'l'dhsemi.com
4

junction temperature. Changes in Vo due to heating effects must be taken into account
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MC7800, MC7800A, NCV7805

ELECTRICAL CHARACTERISTICS (Vi, =11V, lo =500 mA, T, = Tioy, to Thign (Note 5), unless otherwise noted)

MC7806B MC7806C
Characteristic Symbol Min Typ Max Min Typ Max Unit
Output Voltage (T, = 25°C) Vo 5.75 6.0 6.25 575 6.0 6.25 Vde
Output Voltage (5.0 mA<lg<1.0A, Pp<15W) Vo Vdc
8.0 Vdc <V, < 21 Vdc - - - 5.7 6.0 6.3
9.0 Vdc < Vi, €21 Vde 5.7 6.0 6.3 - = &
Line Regulation, T; = 25°C (Note 6) Regjine mV
8.0 Vdc < Vi, < 25 Vdc - 55 120 - 0.5 24
8.0 Vdc < Vi, < 13 Vde - 1.4 60 = 0.8 12
Load Regulation, T = 25°C (Note 6) Regioad = 1.3 120 = 1.3 30 mv
50mA<lpg<15A
Quiescent Current (T, = 25°C) Is = 3.3 8.0 - 3.3 8.0 mA
Quiescent Current Change Alg mA
8.0 Vdc < Vi, <25 Vde - - 7 3 0.3 1.3
50mA<lp<1.0A = B 0.5 = 0.08 0.5
Ripple Rejection RR = 65 = 58 65 = dB
9.0 Vdc < Vi, < 19 Vde, f= 120 Hz
Dropout Voltage (Ig = 1.0 A, T; = 25°C) Vi -Vo = 2.0 = - 20 - Vde
Output Noise Voltage (Ta = 25°C) Va = 10 = = 10 = uViNg
10 Hz < f < 100 kHz
Output Resistance f = 1.0 kHz ro = 0.9 ™= = 0.9 - mg2
Short Circuit Current Limit (Tp = 25°C) Isc = 0.2 = = 0.2 - A
Vin = 35 Vdc
Peak Output Current (T, = 25°C) Imax = 2:2 = = 22 = A
Average Temperature Coefficient of Qutput TCVo = -0.3 = - -0.3 = mv/°C
Voltage

5. Tiow = 0°C for MC78XXAC, C Thigh = +125°C for MC78XXAC, NCV7805
= ~40°C for MC78XXB, MC78XXAB, NCV7805
6. Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must be taken into account
separately. Pulse testing with low duty cycle is used.

Http:ﬂons.em.i..com
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MC7800, MC7800A, NCV7805

ELECTRICAL CHARACTERISTICS (Vi = 11V, lo=1.0A, Ty = Tioy to Thigh (Note 7), unless otherwise noted)

MC7806AC
Characteristic Symbol Min Typ Max Unit
Output Voltage (T, = 25°C) Vo 5.88 6.0 6.12 Vdc
Output Voltage (5.0 mA<Ig<1.0A, Pp <15 W) Vo 5.76 6.0 6.24 Vdc
8.6 Vdc < Vi, £ 21 Vdc
Line Regulation (Note 8) Regjine mvV
8.6 Vdc = Vi, <25 Vdc, Ig = 500 mA L 5.0 12
9.0Vdc < Vi, £13Vde, Io=1.0A = 1.4 15
Load Regulation (Note 8) Regjoad mvV
5.0mA<Ig<1.5A Ty=25C - 1.3 25
50mA<ipg<1.0A = 0.9 25
250 mA < g <750 mA = 0.2 15
Quiescent Current Is S 3.3 6.0 mA
Quiescent Current Change Alg mA
9.0 Vdc < Vi, < 25 Vde, Ig = 500 mA - - 0.8
9.0 Vde <V, £21Vde, Ig=1.0 A, T; = 25°C = = 0.8
50mA<ig<10A = » 0.5
Ripple Rejection RR 58 65 = dB
9.0 Vde < Vi, <19 Vde, f = 120 Hz, I = 500 mA
Dropout Voltage (Io = 1.0 A, T; = 25°C) Vi -Vo - 2.0 = Vdc
Output Noise Voltage (Tp = 25°C) Vi = 10 = Whg
10 Hz < f< 100 kHz
Output Resistance (f = 1.0 kHz) o = 0.9 - me
Short Circuit Current Limit (T = 25°C) Isc = 0.2 = A
Vin = 35 Vdc
Peak Output Current (T, = 25°C) nax = 22 = A
Average Temperature Coefficient of Qutput Voltage TCVo = -0.3 = mV/°C

7. Tiow = 0°C for MC78XXAC, C Thigh = #125°C for MC78XXAC, C, NCV7805
= —40°C for MC78XXB, MC78 B, NCV7805
8. Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must be taken into account
separately. Pulse testing with low duty cycle is used.

'httpzllonsemi.com
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MC7800, MC7800A, NCV7805

ELECTRICAL CHARACTERISTICS (V;, =14V, lo =500 mA, Ty = Tigy to Thigh (Note 9), unless otherwise noted)

MC7808B MC7808C
Characteristic Symbol Min Typ Max Min Typ Max Unit
Output Voltage (T, = 25°C) Vo 7.F 8.0 8.3 77 8.0 8.3 Vdec
Output Voltage (5.0 mA < lg < 1.0 A, Pp < 15 W) Vo Vdc
10.5 Vdc < Vi, <23 Vdc - = - 7.6 8.0 8.4
11.5 Vdc < Vi, 23 Vdc 7.6 8.0 8.4 B - -
Line Regulation, T; = 25°C, (Note 10) Regjine mvV
10.5 Vdc < Vi, <25 Vdc = 6.0 160 = 6.0 32
11 Vde < Vi, <17 Vde = 1.7 80 = 1.7 16
Load Regulation, T; = 25°C (Note 10) Regjoaqg B 1.4 160 = 14 35 mvV
50mA<Ig<15A
Quiescent Current s = 3.3 8.0 = 3.3 8.0 mA
Quiescent Current Change Alg mA
10.5 Vdc < Vi, £ 25 Vdc = - - B = 1.0
50mA=<Ig<1.0A - - 0.5 - 5 0.5
Ripple Rejection RR = 62 = 56 62 = dB
11.5 Vde < Vi, <18 Vdc, f= 120 Hz
Dropout Voltage (Ig = 1.0 A, T; = 25°C) Vi-Vo - 20 = = 2.0 - Vdc
Output Noise Voltage (Ta = 25°C) Vn = 10 = = 10 - uViVg
10 Hz < f < 100 kHz
Output Resistance f = 1.0 kHz o = 0.9 = = 0.9 = meQ
Short Circuit Current Limit (T = 25°C) Isc - 0.2 - = 0.2 - A
Vin =35 Vdc
Peak Output Current (T, = 25°C) Imax = 2.2 = = 2.2 = A
Average Temperature Coefficient of Output Voltage TCVp = -0.4 = = -0.4 = mV/°C

9. Tiow = 0°C for MC78XXAC, C Thigh = +125°C for MC78XXAC, C, NCV7805
= —40°C for MC78XXB, MC?B)&AB, NCV7805
10.Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must be taken into account
separately. Pulse testing with low duty cycle is used.

http://onsemi.com
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MC7800, MC7800A, NCV7805

ELECTRICAL CHARACTERISTICS (V, = 14V, lo=1.0A, T, =Tiow to Thig (Note 11), unless otherwise noted)

MC7808AB/MC7808AC
Characteristic Symbol Min Typ Max Unit
Output Voltage (T, = 25°C) Vo 7.84 8.0 8.16 Vde
Output Voltage (5.0 mA <l < 1.0 A, Pp < 15 W) Vo 77 8.0 8.3 Vdc
10.6 Vidc < Vi, <23 Vdc
Line Regulation (Note 12) Regjine mv
10.6 Vdc < Vi, < 25 Vdc, Ig = 500 mA - 6.0 15
11 Vdc < Vip <17 Vde, I = 1.0 A - 1.7 18
10.4 Vidc < Vi, < 23 Vde, T, = 25°C - 50 18
Load Regulation (Note 12) Regjoad mV
50mA<Iig<1.5A, T;=25°C - 1.4 25
50mA<ig<1.0A - 1.0 25
250 mA < I < 750 mA g 022 15
Quiescent Current Ig = 33 6.0 mA
Quiescent Current Change Alg mA
11 Vdc < Vi < 25 Vdc, Ig = 500 mA - 5 0.8
10.6 Vdc < Viq £23 Vdc, 1o = 1.0 A, Ty = 25°C - = 0.8
50mA<lo<1.0A N & 0.3
Ripple Rejection RR 56 62 = dB
11.5 Vde < Vi, £21.5 Vdc, f= 120 Hz, Ig = 500 mA
Dropout Voltage (o = 1.0 A, T, = 25°C) Vi-Vp = 2.0 - Vdc
Output Noise Voltage (Tp = 25°C) Vh - 10 = wVhNg
10 Hz < f< 100 kHz
Output Resistance f = 1.0 kHz o = 0.9 - me
Short Circuit Current Limit (Ta = 25°C) Isc = 0.2 = A
Vin = 35 Vdc
Peak Output Current (T, = 25°C) Imax B 22 = A
Average Temperature Coefficient of Output Voltage TCVp & -04 = mv/°C

. Tiow = 0°C for MC78XXAC, C  Thign = +125°C for MC78XXAC, C, NCV7805
= —40°C for MC78XXB, MCTB)&AB, NCV7805
12.Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must be taken into account
separately. Pulse testing with low duty cycle is used.

http://onsemi.com
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ELECTRICAL CHARACTERISTICS (V.

MC7800, MC7800A, NCV7805

in=15V, lg =500 mA, T = Tioy to Thigh (Note 13), unless otherwise noted)

160

MC7809B MC7809C
Characteristic Symbol Min Typ Max Min Typ Max Unit
Output Voltage (T, = 25°C) Vo 8.65 9.0 9.35 8.65 9.0 9.35 Vdc
Output Voltage (5.0 mA<Ig < 1.0 A, Pp <15 W) Vo Vdc
11.5 Vdc < Vi, < 24 Vde 8.55 9.0 9.45 8.55 9.0 9.45
Line Regulation, T; = 25°C (Note 14) Regiine mv
11 Vdc < Vi, <26 Vde = 6.2 32 = 6.2 32
11.5 Vdc < Vi, €17 Vdce - 1.8 16 = 1.8 16
Load Regulation, T, = 25°C (Note 14) Regjpaqd = 1.5 35 = 1.5 35 mV
50mA<ig<15A
Quiescent Current Is = 34 8.0 = 3.4 8.0 mA
Quiescent Current Change Alg mA
11.5 Vde < Vi, < 26 Vdc . - 1.0 - = 1.0
50mA<Ig<1.0A = = 0.5 = = 0.5
Ripple Rejection RR 56 61 = 56 61 = dB
11.5 Vde < Vj, £21.5 Vde, f= 120 Hz
Dropout Voltage (Ig = 1.0 A, T, = 25°C) Vi -Vo =] 2.0 - - 2.0 - Vdc
Output Noise Voltage (T = 25°C) Vi - 10 o - 10 = uWiVgo
10 Hz < f< 100 kHz
Output Resistance f = 1.0 kHz o = 1.0 - - 1.0 = me2
Short Circuit Current Limit (T, = 25°C) Isc = 0.2 = = 0.2 = A
Vin =35 Vde
Peak Output Current (T, = 25°C) Imax = 22 s B 22 B A
Average Temperature Coefficient of Qutput Voltage TCVp - -0.5 - - -0.5 o mv/°C

13.Tiow = 0°C for MC78XXAC, C Tgi&] = +125°C for MC78XXAC, C, NCV7805

= —40°C for MC78XXB, MC78

AB, NCV7805
14.Load and line regulation are specified at constant

separately. Pulse testing with low duty cycle is used.

http:h’onsemi.corﬁ
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MC7800, MC7800A, NCV7805

ELECTRICAL CHARACTERISTICS (Vi, = 15V, lo=1.0A, T;=0°C to 125°C, unless otherwise noted)

MC7809AC
Characteristic Symbol Min Typ Max Unit

Output Voltage (TJ = 25°C) Vo 8.82 9.0 9.18 Vdc
Output Voltage (5.0 mA<lo<1.0A, PD<15W) Vo 8.65 9.0 9.35 Vdc
11.5 Vdc < Vin £ 24 Vdc
Line Regulation (Note 15) Regline mV

11.5 Vdc < Vin < 26 Vdc, lo = 500 mA = 6.2 16

12Vde <Vin< 17 Vdc, lo=1.0 A = 1.8 7.0

11.5 Vdc < Vin < 24 Ve, TJ = 25°C - 52 16
Load Regulation (Note 15) Regload mV

50mA<lo<1.5A TJ=25C = = 25

50mA<io<1.0A = = 25

250 mA £10< 750 mA - w 15
Quiescent Current B - 33 6.0 mA
Quiescent Current Change Als mA
11.5 Vdc < Vin < 26 Vdc, lo = 500 mA - - 0.8
11.5Vde £ Vin< 24 Vdc, lo= 1.0 A, Ty = 25°C = = 0.8
50mA<Io<1.0A - e 0.5
Ripple Rejection RR dB
1.5 Vde < Vin < 21.5 Vdc, f = 120 Hz, lo = 500 mA 56 61 -
Dropout Voltage (lo= 1.0 A, TJ = 25°C) Vi_Vo 2.0 Vdc
Output Noise Voltage (TA = 25°C) Vn uvivo
10 Hz < f < 100 kHz - 10 =
Output Resistance f = 1.0 kHz ro = 1.0 = m&2
Short Circuit Current Limit (Ta = 25°C) Isc = 0.2 A
Vin = 35 Vdc
Peak Output Current (TJ = 25°C) Imax = 2.2 = A
Average Temperature Coefficient of Output Voltage TCVo . -0.5 ~ mV/°C

15.Load and line regulation are specified at constant junction temperature. Changes in Vo due to heating effects must be taken into account
separately. Pulse testing with low duty cycle is used.

http:llo'nsemi.com
10



162

MC7800, MC7800A, NCV7805

ELECTRICAL CHARACTERISTICS (V;, = 19V, lo =500 mA, Ty = Tioy to Thign (Note 16), unless otherwise noted)

MC7812B MC7812C
Characteristic Symbol Min Typ Max Min Typ Max Unit
Output Voltage (T, = 25°C) Vo 115 12 12.5 115 12 12.5 Vde
Output Voltage (5.0 mA <o <1.0A Pp<15W) Vo Vdc
14.5 Vdc < Vi, < 27 Vde = - = 11.4 12 12.6
15.5 Vdce < Vi, <27 Vdce 11.4 2 12.6 = = =
Line Regulation, T, = 25°C (Note 17) Regjine mvV
14.5 Vdc < Vi, < 30 Vde = 7.5 240 - 38 24
16 Vdc < Vi < 22 Vdc - 22 120 - 0.3 24
14.8 Vdc < Vi, €27 Vdc, Ig= 1.0 A - - - - - 48
Load Regulation, T; = 25°C (Note 17) Regipadg = 1.6 240 = 8.1 60 mvV
50mA<lg<15A
Quiescent Current Is = 34 8.0 = 34 6.5 mA
Quiescent Current Change Alg mA
14.5Vdc < Vi, €30 Vde, Ip= 1.0 A, T, = 25°C - - - - - 0.7
156 Vdce < Vi, < 30 Vdc = = 1.0 = = 0.8
50mA<lg<1.0A - - 0.5 - - 0.5
Ripple Rejection RR = 60 = 55 60 = dB
15 Vdc < Vi, < 25 Vdc, f = 120 Hz
Dropout Voltage (Ip = 1.0 A, T, = 25°C) Vi-Vp = 2.0 = = 2.0 = Vdc
Output Noise Voltage (T = 25°C) Vo = 10 = - 10 - whVg
10 Hz < f < 100 kHz
Output Resistance f = 1.0 kHz ro - 11 = = 1.1 = me
Short Circuit Current Limit (Ta = 25°C) Isc = 0.2 = = 0.2 = A
Vin = 35 Vdc
Peak Output Current (T, = 25°C) Imax = 2.2 - = 2.2 = A
Average Temperature Coefficient of Output Voltage TCVp = -0.8 = - -0.8 = mv/°C

16.Tiow = 0°C for MC78XXAC, C Thigh = +125°C for MC78XXAC, C, NCV7805
= —40°C for MC78XXB, MC78XXAB, NCV7805
17.Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must be taken into account
separately. Pulse testing with low duty cycle is used.

ht.tp:.flonsemi'.com
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MC7800, MC7800A, NCV7805

ELECTRICAL CHARACTERISTICS (V;, =19V, lo=1.0A, Ty = Tiow to Thigh (Note 18), unless otherwise noted)

163

MC7812AB/MC7812AC
Characteristic Symbol Min Typ Max Unit
Output Voltage (T, = 25°C) Vo 11.75 12 1225 Vdc
Output Voltage (5.0 mA <1p < 1.0 A, Pp <15 W) Vo 1.5 12 12.5 Vde
14.8 Vdc < Vi, < 27 Vdc
Line Regulation (Note 19) Regjine mV
14.8 Vdce = Vi, < 30 Vdc, Ig = 500 mA = 3.8 18
16 Vdc < Vip <22 Vdc, Ig=1.0 A = 22 20
14.5 Vdc < Vi, <27 Vde, Ty = 25°C - 6.0 120
Load Regulation (Note 19) Regjoad mV
50mA<Ig<15A, T,=25C T s 25
50mA<Ilg<10A = - 25
Quiescent Current Is = 3.4 6.0 mA
Quiescent Current Change Alg mA
15 Vdc < Vi, < 30 Vdc, Ig = 500 mA = = 0.8
14.8 Vdc < Vi, < 27 Vde, Ty = 25°C = = 0.8
S50mA<Ig<1.0A T;=25C - = 0.5
Ripple Rejection RR 55 60 = dB
15 Vde < Vi, <25 Vdc, f = 120 Hz, I = 500 mA
Dropout Voltage (lg = 1.0 A, T = 25°C) V- Vg = 2.0 = Vde
Output Noise Voltage (T = 25°C) Vn = 10 = A
10 Hz < f< 100 kHz
Output Resistance (f = 1.0 kHz) o - 1.1 = me
Short Circuit Current Limit (Ta = 25°C) Isc = 0.2 = A
Vin = 35 Vdc
Peak Output Current (T, = 25°C) Imax - 22 = A
Average Temperature Coefficient of Output Voltage TCVqo = -0.8 = mV/°C

18.Tiow = 0°C for MC78XXAC, C Thigh = +125°C for MC78XXAC, C, NCV7805
= —40°C for MC78XXB, MC78XXAB, NCV7805
19.Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must be taken into account
separately. Pulse testing with low duty cycle is used.

. .http:lfonsemi..c.om
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MC7800, MC7800A, NCV7805

ELECTRICAL CHARACTERISTICS (Vi; =23V, lo =500 mA, T = Ty to Thign (Note 20), unless otherwise noted)

MC7815B MC7815C
Characteristic Symbol Min Typ Max Min Typ Max Unit
Qutput Voltage (T, = 25°C) Vo 14.4 15 15.6 14.4 15 15.6 Vdc
Output Voltage (5.0 mA<1g < 1.0 A, Pp< 15 W) Vo Vde
17.5 Vde < Vi, < 30 Vde - - - 14.25 15 15.75
18.5 Vdc < Vj, < 30 Vdc 14.25 15 15.75 = o =
Line Regulation, T; = 25°C (Note 21) Regjine mv
17.9 Vdc < Vj, < 30 Vde = 8.5 300 = 8.5 30
20 Vdc < Vi, < 26 Vde = 3.0 150 = 3.0 28
Load Regulation, T; = 25°C (Note 21) Regjoad = 1.8 300 = 1.8 55 mV
50mA<ig<15A
Quiescent Current Is . 35 8.0 = 3.5 6.5 mA
Quiescent Current Change Alg mA
17.5 Vdc < Vi, < 30 Vde - - - - - 0.8
17.5 Vdec < Vi, €30 Vde, Io=1.0 A, T, = 25°C = = 1.0 = = 0.7
50mA<Ig<1.0A - - 0.5 o o 0.5
Ripple Rejection RR = 58 e 54 58 = dB
18.5 Vdc < Vi, < 28.5 Vdg, f = 120 Hz
Dropout Voltage (Ig = 1.0 A, Ty = 25°C) Vi-Vo - 2.0 - = 2.0 - Vdc
Output Noise Voltage (Tp = 25°C) Vi = 10 = = 10 - uiVgo
10 Hz < f < 100 kHz
Output Resistance f= 1.0 kHz ro . 1:2 - = 1.2 = mQ
Short Circuit Current Limit (Ta = 25°C) Ise = 0.2 = ™ 0.2 = A
Vin = 35 Vdc
Peak Output Current (T = 25°C) liniax - 22 = = 22 = A
Average Temperature Coefficient of Output Voltage TCVp - -1.0 = - -1.0 = mV/°C

20.Tigw = 0°C for MC78XXAC, C Thigh = +125°C for MC78XXAC, C, NCV7805
= —40°C for MC78XXB, MC78XXAB, NCV7805
21.Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must be taken into account
separately. Pulse testing with low duty cycle is used.

http://onsemi.com
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MC7800, MC7800A, NCV7805

ELECTRICAL CHARACTERISTICS (Vij, =23V, Ig= 1.0 A, Ty = Tiow to Thigh (Note 22), unless otherwise noted)

MC7815AB/MC7815AC
Characteristic Symbol Min Typ Max Unit
Output Voltage (T = 25°C) Vo 14.7 15 15.3 Vdc
Output Voltage (5.0 mA <l < 1.0 A, Pp < 15 W) Vo 14.4 15 15.6 Vdc
17.9 Vdc < Vi, < 30 Vde
Line Regulation (Note 23) Regjine mv
17.9 Vde < Vi, <30 Vdg, lg = 500 mA - 8.5 20
20 Vdc < Vi, < 26 Vdc ~ 3.0 22
17.5Vde < Vi, <30 Vde, g = 1.0 A, T = 25°C - 7.0 20
Load Regulation (Note 23) Regjoad mV
50mA<Ig<15A,T)=25C = 1.8 25
50mA<Ig<10A ] 15 25
250 mA < 1g < 750 mA = 1.2 15
Quiescent Current Is = 35 6.0 mA
Quiescent Current Change Alg mA
17.5 Vdc £ Vi, <30 Vdc, Ig =500 mA = - 0.8
17.5Vdc < Vi, <30 Vde, I = 1.0 A, Ty = 25°C = = 0.8
50mA<Ip<1.0A = = 0.5
Ripple Rejection RR 60 80 = dB
18.5 Vdc < Vi, £28.5 Vdc, = 120 Hz, Ig = 500 mA
Dropout Voltage (Ig = 1.0 A, T; = 25°C) Vi-Vo = 2.0 - Vdc
Output Noise Voltage (Ta = 25°C) Vi - 10 = uhg
10 Hz < f < 100 kHz
Output Resistance f= 1.0 kHz o - g 2 - mQ
Short Circuit Current Limit (Tp = 25°C) Isc = 0.2 = A
Vin = 35 Vdc
Peak Output Current (T = 25°C) lniax - 2.2 . A
Average Temperature Coefficient of Output Voltage TCVo = -1.0 = mv/°C

22.Tipw = 0°C for MC78XXAC, C i
= —40°C for MC78XXB, MC?BXOXAB, NCV7805
23.Load and line regulation are specified at constant juncti
separately. Pulse testing with low duty cycle is used.

Thigh = +125°C for MC78XXAC, C, NCV7805

on temperature. Changes in Vg due to heating effects must be taken into account

http://onsemi.com
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MC7800, MC7800A, NCV7805

ELECTRICAL CHARACTERISTICS (Vi =27 V, lg = 500 mA, T, = Tjow to Thign (Note 24), unless otherwise noted)

MC7818B MC7818C
Characteristic Symbol Min Typ Max Min Typ Max Unit
Output Voltage (T, = 25°C) Vo 17.3 18 18.7 7.3 18 18.7 Vdc
Output Voltage (5.0 mA<Ig<1.0A, Pps15W) Vo Vde
21 Vdc £ Vi, £33 Vde = o l 171 18 18.9
22 Vdc < Vi, £33 Vde 174 18 18.9 = = =
Line Regulation, (Note 25) Redjine mV
21 Vdc £ Vi, £33 Vdc o 9.5 360 - 9.5 50
24 Vdc < Vi, < 30 Vdc B 3.2 180 = 3.2 25
Load Regulation, (Note 25) Regjoad = 20 360 = 20 55 mV
50mA<ipgs15A
Quiescent Current Is - 3.5 8.0 - 35 6.5 mA
Quiescent Current Change Alg mA
21 Vde < Vi, <33 Vde = - = = = 1.0
50mA<ig<10A - = 0.5 = - 0.5
Ripple Rejection RR - 57 = 53 57 - dB
22 Vdc < Vi, £33 Vdc, f= 120 Hz
Dropout Voltage (lo = 1.0 A, T, = 25°C) Vi - Vo - 2.0 - - 2.0 - Vdc
Output Noise Voltage (T = 25°C) Vi e 10 = = 10 = wiho
10 Hz < f< 100 kHz
Output Resistance f= 1.0 kHz o - 13 — = 13 - me2
Short Circuit Current Limit (Ta = 25°C) Isc B 2 . - 0.2 = A
Vi, = 35 Vdc
Peak Output Current (T, = 25°C) Imax = 22 - = 22 - A
Average Temperature Coefficient of Output Voltage TCVp = i = &= =1.5 - mV/°C

24.Tiow = 0°C for MC78XXAC, C Thigh = +125°C for MC78XXAC, C, NCV7805
= —40°C for MC78XXB, MC78XXAB, NCV7805
25.Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must be taken into account
separately. Pulse testing with low duty cycle is used.

http://onsemi.com
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MC7800, MC7800A, NCV7805

ELECTRICAL CHARACTERISTICS (Vi, =27V, Ig=1.0 A, Ty = Tjow to Thigh (Note 26), unless otherwise noted)

MC7818AC
Characteristic Symbol Min Typ Max Unit
Qutput Voltage (T, = 25°C) Vo 17.64 18 18.36 Vdc
Output Voltage (5.0 mA<Ig<1.0A, Pp <15 W) Vo 17.3 18 18.7 Vde
21 Vdc £ Vi, £33 Vde
Line Regulation (Note 27) Regjine mV
21 Vdc < Vi, <33 Vdc, Ig = 500 mA = 9.5 22
24 Vdc £ Vi, <30 Vde, Ig=1.0 A = 3.2 25
24 Vdec < Vih <30 Vde, Ig = 1.0 A, T, = 25°C g 3.2 10.5
20.6 Vdc <V, <33 Vdc, Io=1.0A, Ty = 25°C : 8.0 22
Load Regulation (Note 27) Regjoad mV
50mA<lpg<15A Ty=25°C = 2.0 25
50mA<Ig<1.0A = 1.8 25
250 mA < 1o <750 mA - 1.5 15
Quiescent Current Ig - 35 6.0 mA
Quiescent Current Change Alg mA
21 Vdc £ Vi, <33 Vdc, Ig = 500 mA = - 0.8
21.5Vdc < Vi, €30 Vdc, Ty = 25°C = = 0.8
50mA<ig<10A - = 0.5
Ripple Rejection RR 53 57 = dB
22 Vdc < Vi, < 32 Vdc, f = 120 Hz, Ig = 500 mA
Dropout Voltage (Io = 1.0 A, T = 25°C) Vi-Vo = 20 . Vdc
Output Noise Voltage (T = 25°C) Vq = 10 = uwhg
10 Hz < f <100 kHz
Output Resistance f= 1.0 kHz o = 1.3 = mg2
Short Circuit Current Limit (Ta = 25°C) Isc = 0.2 = A
Vin = 35 Vde
Peak Output Current (T, = 25°C) - - 2.2 = A
Average Temperature Coefficient of Output Voltage TCVo = =15 = mV/°C

26.Tigw = 0°C for MC78XXAC, C Thigh = +125°C for MC78XXAC, C, NCV7805
= —40°C for MC78XXB, MCTBXXAB, NCV7805
27.Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must be taken into account
separately. Pulse testing with low duty cycle is used.

http://onsemi.com
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MC7800, MC7800A, NCV7805

ELECTRICAL CHARACTERISTICS (Vi, =33V, Ig = 500 mA, T, = Tjow to Thign (Note 28), unless otherwise noted)

MC7824B MC7824C
Characteristic Symbol Min Typ Max Min Typ Max Unit
Output Voltage (T, = 25°C) Vo 23 24 25 23 24 25 Vdc
Qutput Voltage (5.0 mA<Ig<1.0A, Pp<15W) Vo Vdc
27 Vdc < Vi, < 38 Vdc = = = 22.8 24 252
28 Vdc < Vi, < 38 Vdc 22.8 24 25.2 - - -
Line Regulation, (Note 29) Regjine mV
27 Vdc < Vi, < 38 Vdc = 11.5 480 = 27 60
30 Vdc < Vi, < 36 Vdc - 3.8 240 - 27 48
Load Regulation, (Note 29) Regisad = 24 480 = 4.4 65 mV
50mA<Ipg<15A
Quiescent Current Is . 3.6 8.0 = 3.6 6.5 mA
Quiescent Current Change Alg mA
27 Vdc € Vi, £ 38 Vde = - - - - 1.0
50mAslgs1.0A - = 0.5 s = 0.5
Ripple Rejection RR - 54 - 50 54 . dB
28 Vdc < Vi, <38 Vdc, f = 120 Hz
Dropout Voltage (o = 1.0 A, T; = 25°C) Vi-Vo = 2.0 = = 20 & Vdc
Output Noise Voltage (T = 25°C) Vn = 10 = = 10 = A
10 Hz < f < 100 kHz
Output Resistance f = 1.0 kHz ro . 1.4 - - 1.4 - mQ
Short Circuit Current Limit (Ta = 25°C) Isc - 0.2 = = 0.2 = A
Vin =35 Vdc
Peak Output Current (T, = 25°C) Imax = 22 = = 212 - A
Average Temperature Coefficient of Output Voltage TCVo = -2.0 = = -2.0 - mVv/°C

28.Tiow = 0°C for MC78XXAC, C Thigh = +125°C for MC78XXAC, C, NCV7805
= —40°C for MC78XXB, MC78XXAB, NCV7805
29.Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must be taken into account
separately. Pulse testing with low duty cycle is used.

htt.p:llonsemi.f:om
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MC7800, MC7800A, NCV7805

ELECTRICAL CHARACTERISTICS (V;;=33V, lo=1.0A Ty = Tiow to Trigh (Note 30), unless otherwise noted)

MC7824AC
Characteristic Symbol Min Typ Max Unit
Output Voltage (T, = 25°C) Vo 235 24 24.5 Vdc
Output Voltage (5.0 mA <15 <1.0 A, Pp <15 W) Vo 23.2 24 258 Vdc
27.3 Vdc < Vi, <38 Vdc
Line Regulation (Note 31) Regjine mvV
27 Vdc < Vi, €38 Vde, Ig = 500 mA - 1.5 25
30 Vdc £ Vi, <36 Vde, Ig=1.0 A = 3.8 28
30 Vde < Vi, <36 Vdc, Ty = 25°C B 38 12
26.7 Vdc < Vjp <38 Vdc, lg=1.0 A, T; = 25°C - 10 25
Load Regulation (Note 31) Regjoaqd mv
50mA<Ig<1.5A Ty=25C - 2.1 15
50mA<Ig<10A = 2.0 25
250 mA < 1g £ 750 mA - 1.8 15
Quiescent Current Is = 3.6 6.0 mA
Quiescent Current Change Alg mA
27.3 Vdc < Vi, 38 Vdc, Ig = 500 mA - = 0.8
27 Vdc £ Vi, <38 Vdc, Ty = 25°C =3 = 0.8
50mA<lg<1.0A - - 0.5
Ripple Rejection RR 45 54 = dB
28 Vde < Vi, < 38 Vdc, f= 120 Hz, I = 500 mA
Dropout Voltage (Ig = 1.0 A, Ty = 25°C) Vi-Vo - 2.0 - Vdc
Output Noise Voltage (Tp = 25°C) Vi - 10 = uViVo
10 Hz < f< 100 kHz
Output Resistance (f = 1.0 kHz) ro = 1.4 = mQ
Short Circuit Current Limit (T = 25°C) Isc o 0.2 = A
Vin = 35 Vdc
Peak Output Current (T, = 25°C) Imax - 22 = A
Average Temperature Coefficient of Output Voltage TCVp - -2.0 = mV/°C

30.Tiow = 0°C for MC78XXAC, C  Thigh = +125°C for MC78XXAC, C, NCV7805
= —40°C for MC78XXB, MC78XXAB, NCV7805
31.Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must be taken into account
separately. Pulse testing with low duty cycle is used.

http:l!.onsemi.com B
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FAIRCHILD

SEMICONDUCTAOR®

LM741

Single Operational Amplifier

www.fairchildsemi.com

Features Description
» Short circuit protection The LM741 series are general purpose operational amplifi-
+ Excellent temperature stability ers. It is intended for a wide range of analog applications.
* Internal frequency compensation The high gain and wide range of operating voltage provide
* High Input voltage range superior performance in intergrator, summing amplifier, and
+ Null of offset general feedback applications.
8-DIP
1
8-SOP
B

Internal Block Diagram

NULL (8) e
IN (=) ‘ o Vee
IRLH (6) outpur
Ve o OFFSET
NULL

Rev. 1.0.1

©2001 Fairchild Semiconductor Corporation
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Schematic Diagram
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Absolute Maximum Ratings (TA = 25°C)
Parameter Symbol Value Unit
Supply Voltage e +18 \'
Differential Input Voltage VI(DIFF) 30 \
Input Voltage V]| +15 V
Output Short Circuit Duration - Indefinite -
Power Dissipation PD 500 mwW
Operating Temperature Range
LM741C TOPR 0~+70 C
LM7411 -40 ~ +85
Storage Temperature Range TsTG -85 ~ + 150 86
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LM744
Electrical Characteristics
(Vcc =158V, VEE = - 15V. TA = 25 °C, unless otherwise specified)
. LM741C/ILM741] .
Parameter Symbol Conditions - Unit
Min. | Typ. | Max.
Rs<10KQ - 2.0 6.0
Input Offset Voltage Vio mV
Rs<50Q B s &
Input Offset Voltage _
Adjustment Range VIOR) | NoE =£20v - (B i iy
Input Offset Current llo - - 20 200 nA
Input Bias Current IBIAS - - 80 500 nA
Input Resistance (Note1) Ri Vee =120V 03 | 2.0 - MQ
Input Voltage Range VI(R) - £12 | £13 - \
RL>2KQ \\;85373—)23'\_{1. HE N e
Large Signal Voltage Gain Gv i Vimv
vea=ioV. | o | zoa| -
Vo(p-p) =+10V
Output Short Circuit Current Isc - - 25 - mA
Vce = 20V | RL210KQ - - -
Output Voltage Swi vV i - - Vv
u a win o
P g . O(P-P) Vee =115V | RL210KQ +14 -
RL22KQ az +13 -
o . Rs<10KQ, Vem = +12V 70 90 -
Common Mode Rejection Ratio CMRR dB
Rs<50Q, VoM = +12V % = <
Vee =415V to Vo = 15V ) )
. ; Rs<500 )
Power Supply Rejection Ratio PSRR dB
Vee = +15Vto Ve = +15V o %
Rs<10KQ )
Transient Rise Time TR . . - 0.3 - us
Unity Gain
Response Overshoot 0s - 10 - %
Bandwidth BW - - - - MHz
Slew Rate SR Unity Gain - 0.5 - Vius
Supply Current Icc RL= () - 1.5 2.8 mA
Power C mption P EE = O - . _ w
er Consu m
P ¢ [Vec=z15v ~ | 50 | 85

Note:

1. Guaranteed by design.
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LM741

Electrical Characteristics

( 0°C <TA<70°C Vce = +15V, unless otherwise specified)
The following specification apply over the range of 0°C < TA < +70 °C for the LM741C: and the -40°C < TA <+85°C
for the LM7411

. LM741CILM7411 .
Parameter Symbol Conditions - Unit
Min. | Typ. | Max.
Input Offset Volt Vv e - - = v
nput Offset Voltage m
P . = RS<10KQ - - 7.5
Input Offset Voltage Drift AVIO/AT - - - uv/°C
Input Offset Current ITe) - - - 300 nA
Input Offset Current Drift AllO/IAT - - - nA/°C
Input Bias Current IBIAS - - . 0.8 LA
Input Resistance (Note1) Ri Vce = 220V - - - MQ
Input Voltage Range VI(R) - £12 | #13 - \
Rs=10KQ - - -
Vce =120V
Output Voltage Swi Vv Be=eih ' _ - Vv
u a win i
P < B BIF-E Rs=210KQ +12 | +14 -
Vce =+15V
Rs=2K(} +10 | +13 -
Output Short Circuit Current Isc - 10 - 40 mA
Rs<10KQ, Vem = £12V 70 90 -
Common Mode Rejection Ratio CMRR 9 L dB
Rs<500, Vem = +12V - - -
_— . Ve = +20v | Rss50Q E s -
Power Supply Rejection Ratio PSRR dB
BPYRR to +5V Rs<10KQ 77 | 9% | -
Ve =120V, i ) )
Vo(p-p) = £15V
: , Vce = +15YV,
Large Signal Voltage Gain Gv Rs22KQ VOP.P) = +10V 15 - - Vimv
Vce = +15YV, ) ) =
Vo(p-p) = +2V
Note :

1. Guaranteed by design.




175

3)
e
=3}

UsLaanLdeay

w1 Juan Gy @) Winduil 15 Sunau wa, 2534
ﬁagj 239/8 a3 audsanile e.uiles 9.8 52000
iuTseuAnwnoudy MnlsaGeuiUaiaeidl
WiulsenAnwmeulane nlsadeudrredagd
Tel.0846114481 E-mail : slawter.chit@gmail.com

wedisdy Boana (laia) diaduil 9 Ausnou wa.2535

fiof 149/7 w1 andsiemns addy o.dles 2.d119 52000
wiufeufnumeusy lssGsuygrmdineds
wiufeufnmaeuvans lsaSsuyarmdinendy

@ ’ r Tel. 090-8933421 E-mail : yuri_got@hotmail.com

| wefisiand yyas (13 Badui 20 fusney 2535

ﬁae‘j 202(R.709) 337 swiFuma LU AUNAN LU @IUNA
NIUNHUMIIAT 10250

| ulsenAnwineusu Tsadeutsenthuunansd

| 2 | ouleAnvineuvme TsadouuiunsianGod umai?

Tel. 0868959997 E-mail : pe.boonsri@gmail.com




