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ABSTRACT

This thesis presents the applications of the automatic interface radio transceiver with telephone system
for advance communication system, such as “the connection between walky talky to telephone system. This
system uses the-téchnique of semi-duplex and bases on telephone line number depending on user. The
transceiver connects between radio to telephone (for out going) and telephone to radio (for incomming) or radio
to radio.

The hardware of interface telephone System for transceiver and repeater station is divided into 3

sections , namely decode DTMF (Dual Tone Multi Frequency), Pass Word Code and Control Patch
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MOTOROLA
TECHNICAL DATA

6-Pin DIP Optoisolators -

Transistor Output

These devices consist of a gallium arsenide infrared emitting dicde optically coupled
to a monolithic silicon phototransistor detector.

® Convenient Plastic Dual-in-Line Package

® Most Economical Optoisolator

® High Input-Output Isclation Guaranteed — 7500 Volts Peak

& Meets or Exceeds All JEDEC Registered Specifications

® UL Recognized. File Number E54915 )

® VDE approved per standard 0883/6.80 (Certificate number 41853), with additional
approval to DIN IEC380/VDE0806, IEC435/VDEOBOS, IEC65/VDED8E0, VDE110b, covering
all other standards with equal or less stringent requirements, including IECZON@
VDEO0113, VDE0160, VDE0832, VDE0833, etc. 883

e Special lead form available (add suffix *T* to part humber) which satisfies VDE0883/
6.80 requiremént for 8 mm minimum creepage distance between input and output
solder pads.

® Various lead form options available. Consult “Optoisolator Lead Form Options” data
sheet for details.

s SEMICONDUCTOR s ———

4N25
4N25A
4N26
4N27
4N28

6-PIN DIP
OPTOISOLATORS

TRANSISTOR OUTPUT

CASE 730A-02
MAXIMUM RATINGS (T = 25°C unless otherwise noted) b nhi
[ Rating [ symbot |  vawe [ unit
INPUT LED SCHEMATIC
Reverse Voltage VR . 3 Volts
Forward Current — Continuous iF 60 mA
LED Power Dissipation @ Ta = 25°C Po 120 mw
with Negligible Power in Output Detector 1
Darate above 25°C R 1.43 mw*C
OUTPUT TRANSISTOR . “
Collector-Emitter Voltage Vceo 30 Voits d
Emitter-Collector Voltage VECO 7 Vohts
3o—
Collector-Base Volitage Vcso 70 Volts
Collector Current — Continuous Ic 150 mA
b Power Dissipation @ Tp = 25°C Pp 150 mw
with Negligible Power in Input LED
Derate above 25°C .78 mw<C 1. LED ANODE
= 2. LED CATHODE
TOTAL DEVICE - INE
isolation Surge Voltage {1} Viso 7500 Vac 4 EMITTER
(Peak ac Voltage, 60 Hz, 1 sec Durationt” ::2'-;‘-’70“
Total Device Power Dtssipauon'@. Ta = 25°C Pp 250 mw
Derate above 25°C . 294 mweC
Ambient Operating ‘l’emperature Range TA -55t0 +100 ‘c
Storage Temperature Range Tsig -551t0 - 150 c
Soldering Temperature (10 sec, 1/16" from case) Tsot 260 ‘€

(1) Isolation surge voltage is an device di rating.
For this test, Pins 1 and 2 are common, and Pins 4, § and 6 are common,




4N25, 4N25A, 4N26, 4N27, 4N28
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Figure 9, DC Current Gain (Detector Only} _ Figure 10. Capacitances versus Voltage
TEST CIRCUIT V{AVEFORMS
Vg = 10V R RN INPUT PULSE
= 0mA—y AL = 1000
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Figure 11. Switching Times
OUTLINE DIMENSIONS
NOTES:
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4N25, 4N25A, 4N26, 4N27, 4N28

ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted)

[ Charsctoristic - [ “symbot | min Tve | Max | Unit |
INPUT LED R
Forward Volitage {Ip = 10 mA) Ta = 25'C Vg - 115 15 Volts
TA = —-55C - 1.3 -
. TA = 100°C - 1.05 -
Reverse Leakege Current (VR = 3 V) = IR - = 100 nA
Capacitance (V = 0V, { = 1 MHz) Cy - 18 —_ pF
OUTPUT TRANSISTOR
Collector-Emitter Dark Current 4N25,25A,26,27 Iceo - 1 ‘50 nA
(VCg = 10V, T = 25°C 4N28 —_ 1 100
(VCE = 10V, TA = 100°C) All Devices Iceo - 1 - pA
Collector-Base Dark Current (Vcg = 10V) Iceo - 0.2 —_ nA
Coll Emitter Breakd Voltage (ic = 1 mA) V(BRICEO 20 45 - Voits
Collector-Base Breakdown Voltage (Ic = 100 uA) V(BRICBO 70 100 - Vohs
Emitter-Collector Breakdown Voltage (ig = 100 pA) VIBRIECO 7 78 - Volts
DC Current Gain {ic = 2mA, VCg = 5V} hee -— 600 -— —_
Coli -Emitter Capacitance (f = 1 MHz, VCg = 0) Cce —| 7 -_ pF
Collector-Base Capacitanca {f = 1 MHz, Vcg = 0) Ccs - 19 - oF
Emitter-Base Capacitance (f = 1 MHz, Vgg = 0) Ces o) 9 . pF
COUPLED
Output Collector Current (Ig = 10 mA, Vgg = 10 V) Ic mA
4N26,25A,26 2 7 —
4N27,28 1 5 —_
Collector-Emitter Saturation Voltage (ic = 2 mA, If = 50 mA) VCE(sst) - " 015 0.5 Volts
Turn-On Time {Ig = 10 mA, Voe = 10V, R, = 100 ) ton -~ 28 fond ns
Turn-Off Time (I = 10 mA, Vge = 10V, R, = 10000} toft — 45 - us
Rise Time {Ilg = 10 mA, Veg = 10V, Ry =~ 100 2} te - 1.2 - ns
Fall Time {If = 10 mA, Vge = 10V, Ry = 100 Q) ] - 1.3 - B
Isolation Voltage (f = 60 Hz, t = 1 sec) viso 7500 - —_ Vac(pk)
Isolation Resistance (V = 500 V) Riso 10N - — n
Isclation Capacitance (V = 0V, f = 1 MH2) Ciso — 0.2 —_ pF
TYPICAL CHARACTERISTICS
=TT T I r g v o
| PULSE ONLY 4 A1 51 Tt
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if, LED FORWARD CURRENT (mA)

Figure 1. LED Forward Voltage versus Forward Current

i5, LED INPUT CURRENT (mA}

Figure 2. butpm Current versus Input Current



CD4093BM/CD4093BC

National
Semiconductor

CD4093BM/CD4093BC Quad
2-Input NAND Schmitt Trigger

General Description : 5‘;“'?‘ ;°:'°? a;"n:':':du':;*:m

The CD4093B consists of four Schmitt-trigger circuits. Each s St 'ml y r;.m:ﬁe’ o dri °

circuit functions as a 2-input NAND gate with Schmitt-trigger R 8 utput drive

action on both inputs. The gate swilches at different points  ® Hysteresis voltage (any input) T = 25°C

for positive and negative-going signals. The ditference be- Typical Vop = 5.0V Vy = 1.5V
tween the positive (V1 *) and the negative voltage (V1) is Vpp = 10V Vy = 2.2V
defined as hysteresis voltags (Vi). Vop = 15V Vy = 2.7V
All outputs have equal source and sink currents and con- Guaranteed Vy = 0.1 Vpp
form to standard B-series output drive (see Static Electrical
Characteristics). Applications

® Wave and pulse shapers
Features B High-noise-environment systems
8 Wide supply voltage range 3.0Vto 15V g Monostable muttivibrators
w Schmitt-trigger on each input y | Astable multivibrators

with no external components ® NAND logic

u Noise immunity greater than 50%

Connection Diagram

Dual-In-Line Package
Voo H 8 ] L F £

l 1 13 12 1 l 10 l ] 3

TL/F/5982-1

Top View
Order Number CD40938"

“Plaase look into Section 8, Appendix D for availability of various package types.




Absolute Maximum Ratings (otes 18 2)

1t Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/

Recommended Operating

Conditions mote 2)

pstributors for availability and specifications. :JC St:/pplly Voitage (Vop) 0:: “;’/15 zoc
5 Supply Voltage (Vpp) —0.510 +18 Vpg gpm tf’ “‘g‘ Vin) re Range (T o Voo Voc
erating Temperature Range
put Voltage (Vin) —0.510 Vpp +0.5 Vpe - tvia s ~55°Cto +125°C
siorage Temperature Range (Tg) —65°Cto +150°C CD40938C -40°Clo +85'C
rower Dissipation (Pp)
pual-in-Line 700 mwW
small Outline 500 mW
\ead Temperature (T\)
(Soldering, 10 seconds) 260°C
pC Electrical Characteristics cosossem (Note 2)
symbol Parameter Conditions L §25°C +125°C Units
Min | Max | Min Typ Max | Min | Max
3 Quiescent Device Vpp = 5V - 0.25 0.25 75 BA
Current Vpp = 10V 0.5 0.5 150 | pA
Vpp = 15V 1.0 1.0 300 | pA
N Low Level Vin = Vpp. llgl < 1 pA
Output Voltage Vpp = 5V 0.05 0 0.05 0.05 v
Vpp = 10V 0.05 0 0.05 005 ] Vv
Vpp = 15V 0.05 0 0.05 0.05 \'J
" High Level ViN = Vss. flol < 1 pA
Output Voltage Vpp = 5V 495 4.95 5 4.95 v
Vpp = 10V 9.95 9.95 [ 10 9.95 v
Vpp = 15V 14.95 1495{ 15 14.95 v
v Negative-Going Threshold | |lg} < 1 uA
Voltage (Any Input) Vpp = 5V, Vg = 4.5V 13 | 225! t5 18 [225]| 15 | 23| V
Vpp = 10V, Vo = 9V 285 | 45 | 30 41 45 | 30 [485| V
Vop = 15V, Vo = 13.5V | 435 | 6.75 | 45 6.3 6.75 4.5 6.9 v
Positive-Going Threshold | lig| < 1 pA
Voltage (Any Input) Vpp = 5V, Vo = 0.5V 275 | 365 | 275 33 35 2.65 3.5 \'
Vop = 10V, Vg = 1V 55 7.15 85 6.2 7.0 5.35 7.0 v
Vop = 15V, Vg = 1.5V 8.25 | 10.65] 8.25 9.0 10.5 8.1 10.5 \
- Hysteresis (V+ — V=) | Vpp = 5V 0.5 2.35 0.5 1.5 2.0 0.35 2.0 v
(Any Input) Vpp = 10V 10 | 430 ]| 10 2.2 40 | 070 | 40 | Vv
Vpp = 15V 15 630 | 15 27 6.0 1.20 6.0 v
Low Level Output Vin = Voo
Current (Note 3) Vpp = 5V, Vg = 0.4V 0.64 0.51 0.88 0.36 mA
Voo = 10V,Vo = 0.5V | 1.6 13 | 225 0.9 mA
_ Vpp = 15V,Vg = 1.5V | 4.2 3.4 88 24 mA
- | High LeverOutput ViN = Vss
Current (Note 3) Vpp=5V,Vo =46V | —-0.64 0.51 | -0.88 -0.36 mA
Vop = 10V,Vo = 9.5V | -1.6 -13]| -225 -0.9 mA
Vpp = 15V, Vg = 13.5V | ~4.2 ~34| -88 -2.4 mA
Input Current Vpp = 15V, Vi = OV ~0.1 -10-5| —-0.1 -1.0{ pA
—_ Vpp > 15V, Vi = 15V 0.1 10-5 0.1 1.0 RA

"ol 1: “Absofute Maximum Ratings” are those valuss beyond which the safety of the device cannot be guarantesc; they are not meant to imply that the devices
rical Ch

Vi be operated at thesa fimits. The table of “Recommended Operating Conditions™ and “E}

‘raton,

e 2 Vgg = OV unless otherwise specified.
M 3: 1o and 1oy are tested one output at a time.

P

conditions for actual device

J8€60vaJ/Nae60vad



Typical Applications

Gated Osciflator
Voo
CONTROL
w
¢ Voo
I V1o N\
= vy SNV
TUF/5982-2 o~
Assuma ty + 1 > > topyg + tpyy there
o = RC ¢ n [Vpp/Vr-) Voo
ty = RC £ n[(Vop —~ VT~)/(Vpp + Vr*)l =
tg = RC £ n [Vy+Ve-) out
PR N 1 o ]
—]
t+ 12 RCInNT’)(v - V¢o) NN ’_"’—';L
Vr=)}Vop = V1*)
TUF/5082-3
Gated One-Shot

" ‘l ! Your s .S - ‘/_&

Voo

Vm.—{

TU/F/5982-4

1 1l
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(a) Negatlve-Edge Triggered
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e 1 1
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(b) Positive-Edge Triggered
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CD4093BM/CD4093BC

DC Electrical Characteristics cp«093s¢ (Note 2)

——
. -4 + +8
Symbol Parameter Conditions re 20°¢ e Uniyy
Min | Max | Min Typ Max | Min | Max
oo Quiescent Device Vpp = 5V 1.0 1.0 75 | ua
Current Vpp = 10V 2.0 20 150 | pa
Vpp = 15V 4.0 4.0 30.0 | pa
VoL Low Level Vin = Vo, llol < 1 kA
Output Voitage Vpp = 5V 0.05 0 0.05 005} vy
Vpp = 10V . 0.05 0 0.05 005 vy
Vpp = 15V 0.05 0 0.05 005 | vy
VoH High Level Vin = Vgs, IIOI < 1pA
Output Voltage Vpp = 5V 4.95 495 5 495 ]
Vpp = 10V 9.95 9.95 10 9.95 v
Vpp = 15V 14.95 14.95 15 14.95 v
Vy- Negative-Going Threshold | [lo] < 1 pA
Voltage (Any Input) Vpp = 5V, Vo = 4.5V 13 | 225} 15 1.8 225 15 2.3 v

Vpp = 10V, Vg = 9V 285 | 45 | 3.0 | 41 | 45 | 30 465 v

Voo = 15V, Vo = 13.5V| 4.35 | 675 | 4.5 6.3 675 | 4.5 6.9 v
v+ Positive-Going Threshold | lig] < 1 uA
Voltage (Any input) Vpp = 5V, Vg = 0.5V 275 | 36 | 275 3.3 35 | 265 | 35 v
Vpp = 10V, Vg = 1V 5.5 7.15 | 55 6.2 70 { 535 { 7.0 v
Vpp = 15V, Vo = 1.5V | 8.25 | 10.65] 8.25 9.0 105 | 8.1 105 | v
Vu Hysteresis (Vi+ — V1~) | Vpo = SV 05 | 235} 05 1.5 20 { 035 | 20 v
(Any Input) Vpp = 10V 1.0 | 43 | 10 22 | 40 {070 | 40 | V
Vpp = 15V 15 | 63 | 1.5 2.7 60 {120 | 60 | Vv
oL Low Level Output Vin = Voo
Current (Note 3) Vpp = 5V, Vp = 0.4V 0.52 044 | 0.88 0.36 mA
Vpp = 10V,Vo =05V | 123 11 | 225 0.9 mA
Vpp = 15V, Vg = 1.5V 3.6 3.0 8.8 2.4 mA
1oH High Level Output ViN = Vgs :
Current (Note 3) Vpp = 5V, Vg = 4.6V -0.52 0.44 | -0.88 -0.38 mA
Vpp = 10V,Vo = 9.5V | —1.3 -1.1| —2.25 -0.9 mA
Vpp = 15V,Vg = 135V | -3.6 -30| -—88 —-24 mA
N Input Current Voo = 15V, ViN = OV -03 -10-5| -0.3 -1.0]| pA
Vpp = 15V, V|ny = 15V 0.3 10-5 0.3 1.0 pA
AC Electrical Characteristics®
Ta = 25°C, C_ = 50 pF, Ry = 200k, Input t,, t = 20 ns, unless otherwise specified
Symbol Parameter Conditions Min Typ Max Units
tpHL, tPLH Propagation Delay Time Vop = 5V 300 450 ns
Vpp = 10V 120 210 ns
P Vpp = 15V 80 160 ns
tTHL tTLH Trénsition Time Vpp = 5V 90 145 ns
Vpp = 10V 50 75 ns
Vpp = 15V 40 60 ns
Civ- Input Capacitance {Any Input) 5.0 7.5 pF
Cpp Power Dissipation Capacitance {Per Gate) 24 pF

*AC Parameters are guaranteed by OC comelated testing.
Note 2: Vgg = OV unless otherwmise specified.
Note 3: oy and iy are tested one output at a tme.




CD4093BM/CD4093BC

Typlical Performance Characteristics

Typlcal Transfer
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CD4013BM/CD4013BC

National
Semiconductor

CD4013BM/CD4013BC Dual D Flip-Flop

General Description Features

The CD40138B dual D flip-flop is a monolithic complementa-  ® Wide supply voltage range 3.0Vto 15v
ry MOS (CMOS) integrated circuit constructed with N- and 8 High noise immunity 0.45 Vpp (typ.)
P-channel enhancement mode transistors. Each flip-flop m Low power TTL fan out of 2 driving 74L
has independent data, set, reset, and clock inputs and “Q" compatibility or 1 driving 74LS

and “Q" outputs. These devices can be used for shift regis-

ter applications, and by connecting “Q" output to the data Appﬁcations
input, for counter and toggle applications. The logic level

present at the “D" input is transferred to the Q output during ™ Automotive B Alarm system

the positive-going transition of the clock pulse. Setting or @ Data terminals 8 Industrial electronics
resetting is independent of the clock and is accomplished & Instrumentation ® Remote metering
by a high level on tha set or reset line raspectively. m Medical electronics u Computers

Connection Diagram

Dual-In-Line Package

Voo az 12 CL0CK2 RESET2 ' DATA2  SET2
J " 13 12 1 10 ] ] -
Order Number CD4013B*
l l Please ses Section 8, Appendix D
for availability of various package types.
FIF FIF
1 2
1 2 3 4 3 ¢ l 1 -
[} 1] CLOCK1 RESET1  DATA1 SET 1 Vg
TL/F/5048-1
Top View
Truth Table i
cLt D _|.A [ Q [+
e 0| o 0 0 1
VR gl | 0 0 1 0
~ x ] 0 Q o]
L, X X 1 o 0 1
x x 0 1 1 0
X X 1 1 1 1
No change
1 = Level change

x = Don't care case
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Absolute Maximum Ratings (Notes122)

Recommended Operating

it Military/Aerogspace specified devices are required, Conditions (Note 2)
contact the National Semiconductor Sales Office/
Distributors for availabliity and specifications. :)c St:{ppily Voltage (Voo) + 3°\</°c tr :15 ch
DG Supply Voltage (Vop) ~0.5Vpgto +18 Vpg g"“‘ ﬁ° “‘$° Vin) e Range (T bc to Voo Voo
- perating Temperature Range
input Voltage (Vin) 0.5 Vpg to Vpp +0.5 Voc CD4013BM —~55'Clo +125°C
Storage Temp. Range (Ts) -65'Cto +150°C CD40138C —40°Clo +85°C
Power Dissipation (Pp)
Dual-In-Line 700 mW
Small Outline 500 mwW
Lead Temperature (Ty)
(Soldering, 10 seconds) 260°C
DC Electrical Characteristics cos0138m (Note 2)
symbol Parameter Conditions -55C $25°C +125C__ | ynits
Min | Max | Min Typ Max | Min | Max
oo Quiescent Device | Vpp = 5V, Viny = Vpp of Vss 1.0 1.0 30 RA
Current Vop = 10V, Viy = Vpp or Vgs 2.0 20 60 #A
Vpop = 15V, V|Ny = Vpp of Vgg 4.0 4.0 120 pA
VoL Low Level llol <1.0puA
Output Voltage | Vpp = 5V 0.05 0.05 005 V
Vop = 10V 0.05 0.05 005 Vv
Vpp = 15V 0.05 0.05 0.05 \
Vor High Level flol < 1.0 pA
' Output Voltage Vpp * SV 495 495 4.95 \
Vpp = 10V 9.95 8.95 9.95 v
Vpp = 16V 14.95 14.95 14.95 v
Vi Low Level flol < 1.0 pA ]
Input Voitage Vpp = 5V, Vg = 0.5V or 4.5V 1.5 1.5 1.5 v
Vpp = 10V, Vp = 1.0Vor 8.0V 3.0 3.0 3.0 v
Vopp = 15V, Vg = 1.5V or 13.5V 4.0 40 4.0 v
Vy High Level llol < 1.0 pA
Input Voltage Vpp = 5V, Vo = 0.5V or 4.5V 3.5 3.5 3.5 v
Vop = 10V, Vg = 1.0V or 9.0V 7.0 7.0 7.0 v
Vpp = 15V,Vg = 1.5Vor13.5vV | 11.0 11.0 11.0 v
oL Low Level Output | Vpp = 5V, Vo = 0.4V 0.64 0.51 0.88 0.36 mA
Curmrent (Note 3) | Vpp = 10V, Vg = 0.5V - 1.6 1.3 2.25 0.9 mA
Vpp = 15V, Vo = 1.5V 42 34 8.8 2.4 mA
lon High Level Output | Vpp = 5V, Vg = 4.6V —~0.64 -051| —0.88 —0.36 mA
Current (Note 3) | Vpp = 10V, Vo = 9.5V -1.6 -13 { -225 -0.9 mA
Vpp = 16V, Vg = 13.5V —-4.2 -34 -8.8 24 mA
oy input Current Vpp = 15V, Viy = OV -0.1 ~-10-5} -0.1 -10| pA
Vpp = 15V, Viy = 15V 0.1 10-5 0.1 1.0 nA
DC Electrical Characteristics co:c:ascNote 2)
Symbaol Parameter Conditions S +25°C +85°C Units
. Min | Max | Min | Typ | Max | Min | Max
oo Quiescent Device | Vpp = 5V, Viy = Vpp of Vg 40 40 30 A
Current Voo = 10V, Viy = Vpp or Vss 8.0 8.0 60 pA
Vpp = 15V, ViNy = Vpp or Vgg 16.0 16.0 120 nA
Yo Low Leve! llol < 1.0pnA .
Output Voltage | Vpp = 5V 0.05 0.05 005| Vv
Vpp = 10V 0.05 0.05 005 V
Vpp = 15V 0.05 0.05 0.05 v
You High Level llol < 1.0 A
Output Voltage Vpp = 5V 4.95 495 4.95 v
Vpp = 10V 9.95 9.95 9.95 v
Vpp = 15V 14.95 14.95 14.95 v
Va, Low Level llol < 1.0 A
Input Voitage Vpp = 5V.Vp = 0.5Vord5v 1.5 1.5 15 v
Vpp = 10V, Vp = 1.0V or 8.0V 3.0 3.0 3.0 \
Vpp = 15V, Vg = 1.5V or 13.5V 4.0 4.0 40 | v

ogeloyad/naeloyad



CD4013BM/CD4013BC

Logic Diagram
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Abeolute Maximum Ratings

It Mititary/Aerospace specified devices are required,
please contact the Natlonal Semiconducior Sales
O!lice/Distributors for avallabllity and specifications.

Supply Voltage (LM3B6EN-1, -3, LM3B6M.-1) 15V
Supply Vostage (LM3BEN-4) 22V

. Package Dissipation (Note 1) (LM386N) 1.25W
{LM386M) 0.73W

input Voltage 0.4V
Storage Temperalure ~65'Cto +150°C

Junction Tempesrature +150°C
Soldering Information
Dual-In-Line Package
Soldering (10 sec) +260°C
Small Qutline Package
Vapor Phase (60 sec) +215°C
Inltared (15 soc) +220°C

See AN-450 “*Surface Mounting Methods and Thelr Etfect

on Product Reliabllity” for other methods of soldering sur-
face mount devices.

Operating Temperature 0°Cto +70°C
Electrical Characteristics 1, - 25:¢
Parsmeter Conditions Min Typ Max Units

Operating Supply Voltage (Vs)

LM386N-1, -3, LM386M-1 4 12 )

LM386N-4 5 18 v

Quiescent Current {Ig) Vg = 6V, Viy = 0 4 8 mA

Output Power (Poyt)

LM3B86N-1, LM386M-1 Vg = 6V, R = 8N, THD = 10% 250 325 mw

LM2AJ6N-2 Vs = 9V, R = 8}, THD = 10% 500 700 mw

LMC36:1-4 X Vs = 16V, R = 320}, THD = 10% 700 1000 mw

Voltege Gain (Ay) Vs = 6V, [ = t kHz 26 d8
10 uF lomPin1to 8 46 3 d8

Bandwidih (BW) Vg = 6V, Pins 1 and 8 Open 300 kHz

Total Harmonic Distortion (THD) Vg = 6V, Ry = 811, Poyr = 125 mW 02 “
{ = 1 kHz, Pins 1 and 8 Open i

Power Supply Rajaction Ratic (PSRRY) Vg = 6V,f = 1 kHz, Cgypags = 10 uF 50 a8
Pins 1 and 8 Open, Referred to Output

Input Resistance (Ryy). 2 50 4 -ker

Input Blas Current (igjas) Vg = 8V, Pins 2 and 3 Open 250 nA

Nols 1: For op in ambi o sbove 25°C, the device musi be dersied besed on a 150°C maxi Junction 1amp and 1) 8 therma!

i of 80°C/W junction to amblent for the dusl-in-line package and 2) a thermal resstance of 170°C/W for the smatl outline pachage.
Application Hints
GAIN CONTROL

To meke the LM386 a more versatile amplilier, two pins (1
$nd 8) are provided for gain control. With pins 1 and 8 open
the 1.35 k) resistor sets the gain at 20 (26 dB). If a capacl-
tar s put from pin ¢ to 8, bypassing the 1.35 kN _Lasisla?. the
gain will go up to 200 (46 dB). If a resistor Is-placed In series
with the capacitor, the gein can be set-fo any velue from 20
lo 200. Galn control can also be done by capacitively cou-
pling & resistor (or FET) from gin 1 to ground.

Additionsl external compbnents can be placed in paraliel
with the internal fesdback resistors to tailor the galn and
frequency response for individual applications. For example,
we can compensale poor speaker bass response by fre-
quency shaping the feedback path. This is done with a se-
ties RC from pin 1 to 5 (paralleling the internal 15 kN resis-
tor). For 6 dB elfective bass boost: R & 15 kf, the lowest
value for good stable operation is R = 10 kN i pin 8 Is
cpen. I pins 1 and 8 are bypassed then R as jow as 2 kN
can be used. This restriction is because the amplifier Is only
compansated for closed-loop gains greater then 9.

INPUT BIASING

The schematic shows that both inputs are blased to ground
with a 50 kfl resistor. The base current of the input transis-
tors is about 250 nA, so the inputs are el about 12.5 mV
when left open. i the dc source resistance driving the
LM386 is higher than 250 k01 It will contribute very Hitle
additional offset (about 2.5 mV at the Ingut, 50 mV at the
output). if the dc source resistance is fess than 10 kN, then
shorting the unused Input to ground will keep the ofiset low
{sbout 2.5 mV at the Input, 50 mV at the oulput). For dc
source resistances between thase values we can eliminate
excess offset by putling a resistor lrom the unused input to
ground. equel In value to the dc source tesistance. Of
course all offsel problems are eliminated if the input Is ce-
pacitively coupled.

When using the LM386 with higher gains {bypassing the
1.35 kfl resislor between pins 1 and 8) It is necessary to
bypass the unused Input, preventing degradation of gain
and possible ingtabilitles. This is done with a 0.1 uF capadi-
tor or a shont to ground depending on the dc source resist.
ance on the & .ven input.



Typlcal Performance Characteristics
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CD4510BM/CD4510BC/CD4516BM/CD4516BC

National
Semiconductor

CD4510BM/CD4510BC BCD Up/Down Counter
CD4516BM/CD4516BC Binary Up/Down Counter

General Description

The CD4510BM/CD4510BC and CD4516BM/CD45168C
are monolithic CMOS up/down counters which count in
BCD and binary, respectively.

The counters count up when the up/down input is at logical
“1" and vice versa. A logical *1” preset enable signal al-
lows information at the paralie! inputs to preset the counters
to any state synchronously with the clock. The counters are
advanced one count at the positive-going edge of the ciock
if the carry in, preset enable, and reset inputs are at logical
“0". Advancement is inhibited when any of these three in-
puts are at logical “1". The camy out signal is normally at
logical “1" state and goes to logical ‘0" when the counter
reaches its maximum count in the *‘up" mode or its mini-
mum count in the "down’ mode, provided the canry input is
at logical 0" state. The counters are cleared asynchro-

nously by applying a logical 1" voltage level at the reset
input.

All inputs are protected against static discharge by diode
clamps to both Vpp and Vss.

Features
| Wide supply voltage range 3.0V to 15V
u High noise immunity 0.45 Vpp (typ.)

Fan out of 2 driving 74L
or 1 driving 74LS

m Low power TTL
compatibility

= Parallel load “jam” inputs

B Low quiescent power dissipation 0.25 uW/package

(typ.) @ Vo= 5.0V

= Motorola MC14510, MC14516 second source

Connection Diagram

Dual-In-Line Package
PARALLEL INPUTS
vpp Ctock 03 7 rz. Q2 UPDOWN RESET 3
1§ 15 1] 13 12 11 18 L)
Order Number CD45108° or
CD4516B°
*Please look into Section 8, Appendix D
{oe evailability of various package types.
1 2 3 4 s s ? s
PRESET 04 " P CARRY M1 CARRY Vg
ENABLE u"—"'——‘" e mrots ™ out
TLIF/5990-1
Top View
Truth Table
Preset | Carry Output
Clock | Reset Enable n Up/Down Function
X 1 X X X Reset to Zero
X V] 1 X X Setto P1,P2,P3, P4 _/ = Positive Transition
e 0 0 0 1 Count Up “\. = Nogative Transition
i al 0 0 0 0 Count Down X = Don'tCere
~. 0 0 X X No Change
X 0 0 1 X No Change




Absolute Maximum Ratings (otes142)

Recommended Operating

{t Milltary/Aerospace specified devices sre required, Conditions (Note 2)
contsct the National Semiconductor Sales Otfice/
pistributors for availabliity and specifications. :)Cju\;lapnlyaVohage Voo) 2\\: :° \1/5V
nG Supply Voitagé (Voo) —0.5Vio +18V nput Vollage Vin) o Voo
0.5V 1o Vop + 0.5V Operating Temperature Range
input Voltage (Vin) —0.5VioVpp * U CD45108M, CD4516BM —55Cto +125°C
storage Temperature Range (Ts) -65'Cto +150°C CD4510BC, CD45168C —40°Cto +85°C
power Dissipation (Pp)
DuaHn-Line 700 mW
Smatt Outline 500 mW
1 gad Temp. (TY (Soldering, 10 sec.) 260°C
DC Electrical Characteristics cpas108M/CD4516BM (Note 2)
gymbol Parameter Conditions . =69C +25°C +125C  |yans
Min | Max | Min Typ | Max| Min Max
0 Quiescent Device Current } Vpp = 5V, Viy = Vpp Of Vss 5 0.05 5 160 | pA
Vpp = 10V, Vin = Vpp Of Vss 10 0.1 10 300 | pA
Voo = 15V.VIN = Vpp or Vss 20 0.15 20 600 | pA
vou Low Level Output Vottage | Vii=Voo. ViL= ov, ligl <1pA
Vpp = 5V 0.05 o |[oo0s 005| V
Vpp = 10V 0.05 0 0.05 005| V
Vpp = 15V 0.05 0 0.05 005] V
Von |HighLevel Output voltage | Viy=Vpp, ViL=0V, liol<1pA
Vpp = 5V 4.95 495 | 5 495 v
Vpp = 10V 9.85 9.95 10 9.95 v
Vpp = 15V 14.95 14.95 15 14.95 v
i Low Level Input Voitage | llo] <1 pA
Vpp = 5V.Vo = 0.5V or 4.5V 1.5 225 | 15 1.5 A
Vop = 10V, Vg = 1Vor gV 3.0 45 | 30 30| Vv
Vpp = 15V, Vo = 1.6V or 13.5V 40 875 | 4.0 40| Vv
iy High Level Input Voltage lol<1 pA
Vpp = 5V.Vo = 0.5V of 4.5V 35 35 2.75 35 v
Vpp = 10V, Vo = 1VoreV 7.0 70 | 55 7.0 v
Vpp = 15V, Vo = 1.5Vor13.5v) 11.0 110 | 825 11.0 v
8 Low Level Output Current | Viy = Voo, ViL = OV
(Note 3) Vpp = 5V,Vo = 0.4V 0.64 0.51 0.8 0.36 mA
Vpp = 10V.Vo = 0.5V 1.8 1.3 20 0.9 mA
Vop = 15V, Vo = 1.5V 42 34 | 78 2.4 mA
oY) High Level Output Current | Vi = Voo ViL™= ov
(Note 3) Vpp = 5V.Vo = 4.6V -0.64 -0.51] —-0.8 -0.36 mA
Vpo = 10V, Vo = 9.5V -1.6 -13]| -20 -0.9 mA
Vpp = 15V, Vo = 13.5V -4.2 -34| -78 -2.4 mA
B input Current Vpp = 15V, Vin = OV -~0.1 -10-5{ -0.1 ~1.0} pA
Vpp = 15V, Vin = 15V 0.1 10-5 | 01 10 | pA
DC Electrical Characteristics cpss108c/CD45168C (Note 2)
Symbol parameter Conditions —40c +25°C +85°C Units
. Min | Max | Min | Typ | Max Min | Max
o Quiescent Device Current | Vpp = 5V, Vin = VDD Of Vss 20 0.05{ 20 150 | pA
Vop = 10V, Vin = Vpp or Vss 40 o1 | 40 300 { pA
Vpp = 15V.ViN = Vpp of Vss 80 0.15| 80 600 | pA
Yo Low Level Output Voltage | Viu=Voo. ViL= oV, ligl<1 pA
Vpp = 5V 0.05 o {005 005! V
Vpp = 10V 0.05 0 | 0.05 0.05 v
Vpp = 15V 0.05 o | 0.0 0.05 v
on High Level Output Voltage Vin=Vpo. ViL=0V, flol<1 pA
Vpo = 5V 4.95 495} .5 - 4,95 v
Vpp = 10V 9.95 995 | 10 9.95 v
Vop = 15V 14.95 1495 15 1495 v
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CD4510BM/CD4510BC/CD4516BM/CD4516BC

DC Electrical Characteristics cp45108C/CD45168C (Note 2) (Continued)

|

- + +
Symbol Parameter Conditions soc 25°C ssc Unity
Mio | Max| Min | Typ |Max| Min | Max

ViL Low Level Input Voltage | llo]<1 pA
Vpp = 5V. Vo = 0.5V or 4.5V 15 225 | 15 15) v
Vgp = 10V, Vo = 1VorsV 3.0 45 | 30 aol vy
Voo = 15V. Vo = 1.5V or 13.5V 4.0 875 | 4.0 40| v

Vin High Level Input Voltage | liol <1pA :
Voo = 5V, Vo = 0.5Vor4svV | 35 35 | 275 35 v
Vpp = 10V, Vo = 1Vor gV 70 70 | 55 7.0 v
Vop = 15V, Vo = 1.5V or 135V} 11.0 10| 825 11.0 v

lov Low Level Output Current | Vit = VpD. Vi = 0V

(Note 3) Vop = 5V. Vo = 0.4V 0.52 044 | 08 0.36 A

Vpp = 10V,Vo = 0.5V 1.3 11 20 0.9 mA
Vop = 15V, Vo = 1.5V 38 30 | 78 2.4 ™

lon High Level Qutput Current | Vi = Voo, ViL™= 0V

{Note 3) Vop = 5V. Vo = 4.6V -0.52 ~0.44| —-08 -0.36 mA

Vppo = 10V, Vo = 9.5V -13 -11 -20 -0.8 mA
Vpp = 15V, Vo = 13.5V ~-3.6 -30)| —78 —2.4 mA

N Input Current Vpp = 15V. ViN = OV -03 ~10-5{-0.3 -1.0] pA
Vpp = 15V, Viy = 15V 0.3 10-5 | 0.3 1.0 | pA

Note 1; “Absolute Maximum Ratings'
shouid be operated at these limits. The tabie

operation.
Note 2: Vgg = OV unless otherwise specified.
Note ::lmmdlq_uuasudonooumaum

"uomonwwommmw-wdmm
of “Recommended Operating Conditions™ and
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CD4510BM/ CD4510BC/CD4516BM/CD4516BC

Cascading Packages

Paraliel Clocking

UPIDOWN
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ENABLE PARALLEL INPUTS PARALLEL INPUTS
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5400./T400 Quadruple 2-Input Positive-NAND Gate

Schottky TTL High- Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package Package 3 Package . Package
Device Type evice T Device Type Device Type Device Type 1
YPe e TR TMIcH PYiee TYPe e TR imIcr YPe rCTPIMICH e [ETRIMCF ClP MICH
SNS4S00 AN (WL SNSIN0D NS vl SNSaLS00 N twit SNS400 JY w2 { SNSELUO 2 Ifdj.ﬂ'?ij
T.1 SN4500 LN SN4H00 JTIND SNT4LS00 25087 i SNT400 s GANTY ENTALCO 33N TaT2
AIRCHILD FM5A500 FMISOIDT FR54m00 F MI~001D.1" © 2 |esastn £ wsisie Y| 197 | Pm 5400 F gm0 [OT| F2
F FC14500 FC9SOC 10T PL FC74+00 FCI00 1D 1L1P T FCI.500 .7 FONS20 o3 [+ FL{FCra00°FCaNOD DLIPT
! vC3i00 L &3 | MC5200 L F2
MOTOROLA e g 5 T 15T e S ELE?
ZME4n06 LN DMS54L 500 Dws400 TLANGA M2 | CMSeL00 DANT FO
N.S.C. BMT4500 50 DwTind oo DM7ALS00 Braa00 TTINT, DMTL00 TN
. ]
PHILIPS N14300 9 GIH131/14MD0 1 N 741 S00 B F j=131.7400 T }
SIGNETICS NS4500 FAOL W] S3an00 FRL] Wi 55400 F L. w2 l
NS00 FCiaTy N74m00 Falesy NT4LS00 a1 N7400 F DI ;
SIEMENS i T =
T .
FUITSY MBE0! MY 8L $00 AT w8100 T iML] :
HITACH HDT4S02 1P HDT2L S00 o) ST 070 | GPC,
MITSUSISHI M$S000 20 M74L S00 =y W53200 PO
i
NeC LOB2E00 5T .50 ci PR DT cN 1
L.
TOSHIBA T T T
Elsctrical Characteristics SN54LS00/SN74LS00
absolute menimum ralings over operatng free -awr tempersture range >
[IPRETT ™ Cowrig Feres Tsnscs TWE w % Schematics (each gate)
ot ewiaye ™ wrorios cod | snrs 0C 1w wC
e M vortave 35V $1009r MPeraise TrGe -5 Ww 1wC
SABALEOO SNIALECO V, Vi
L) O MAX CL] NOA MAX . m Cc
Suows soioge vee 0y s 33 | en K s v R, Rz Ry
e SAD! ETET Oy -8 ) pry
L veravet widA ES'e 1DL N 3 ~a INPUTS
Totrerem mowas %3 - 2 c
o—a. vwwn.ve . : ’y _.n T I -
electrical characteristics over recommendsd operating CTRUT
free-air temperature range A A — ouTPYT
PARAMETER TEST CONDITIONS t MIN TYP3$ MAX | UNIT B B —1— Y
Vi Fgrelevel mout vollage 2 v
vip Low-levei mout vollage o8l v jr:
Ay (noyt ciamd voitage VOC®MIN, = ~igma ~1.8] v
Vou  Hgaetea sutout voltage veemMIh. Wy =vi man | 34 v GND
‘DH' MAX
. VCC=MIN, V=2V, 7}7
VoL Lowsieve oltsul voilage 0.2 04} Vv
Igy = &0 CIRCUIT{ R, | Ry | Ry | Ra
fngut corrent wt “00 4n [ Lik]| 138 | In
M man-mum nout voitage Voo =MAX. Vi=1v 0.1} mA “LeC 40k | 208 | 300 | 12K ﬁ, GND
i Highleve nout current VEETMAX, Vin=2.Iv 0] uh Input clampdiodes not on . '
[ Low-tevel DUl cutrent Veo=MAX, Vi =0.4v —0.41 mA SNS4L /SN74L circuits. 500 Ciaeunt
. . Tss s Famiy | - 28 =100 ‘00, ‘LO0 CIRCUITS
igs Snoriccecust outaut curren) & VEC=MAX 1acs Famy | =18 e ma {
looH  SuSsy Cstent Voo mmpy |[L2U0 OvIDuts ign 4 8} ma
‘ggy,  Swooly curent ce Total, ouiputs fow 12 221 mA
Average per gate
; v
tee Susaly current CC =5V |150% outy cycie) 0.4 mA
T Proosastes asiay . v
L Yow-to-mrnetove! Out70t co=5v Ta~ 25, L) 18] ns VCC
. Propageio~ 2332y Lime, 58
PHL  ponetotom-tevel outout 10L=1%F.  AL=ng A
Pin Assignments (Top View)
® @ INPULS Qurput
A Y
Vee 8 A sy 30 A 3Y
InEnEREnEninint . !
C T n
! |
a2 4k L 1
ry P -
d r_D’-' 15 1N
— 6KD
(U0t Uiy e
a4 18 1Y 2&a 28 1Y GND ¢
"HOO CIRCYIT = b
positive logue: 1500 CIRCWIT
Y=33 Resistor values shown are ngminal and in Ohms.
tFor condons »70wn a8 MIN of MAX, use the 300°0OrQte vahe wnder ¢ oserateng

AN typical vanmes 58 AL VOO =SV, T,a=m28C.
@ NOI mure than 07 Outdut SKOUIT D8 shorted 41 & time, an? for SNSAM™, SNTEH' anc SNSAS' “SNTAS', duration OF sneetsg 7Cut Shuwl 701 EaCerd | second.
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5404 /7404

Hex {nverter

Schottky TTL High-Spesd TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
. Packagg | Package . Package . Package . Package
vice T Device T Device T Device T Device Type
Device Type ICTETMICF P IETPIMEF YPO IETP[MEF YPe I TP TMEF CIP[MEF
SNSAS04 1O Wl SNeaHo 10| wf SNSILS4 1q w2{ SN5404 ) W2y SNSALOS L DIND| TR
T.L SNTAS04 1 DIND: SNISHDE 3 OIND SNI4L S04 J O{NT SN7404 J OIND! SNT4LO4 JOIND YD)
LD FMS4S04/F M504 0] FMS54H04/F MIM04 |OD F I saLsat /e asd o 1D | FM5408/F MINGs (OD| F
FAIRCHI FC4S04/F C504 01 #0 FCTAH04/FCIHO4 [ODIPD)] FORIM/ FOLIA ) |~ 7 | F M7403/F CINOs_ 0D [PD |
MC3I08 L] F Q) MCS404 LD F
MOTOROLA M C3008 LOPO]  [FO| SKALSO4 & MCT404 LT |PD
S.C DM S4HD4 1 TIND DMS4L SO4 DM S404 JO|ND|  [WI] OMSILKA TN |F
N OM74S04 D) OM74t104 3 D|ND| DM741 S04 OM 1404 JTIND DM T74L04 3 DN
PHLIPS N74S04 [) N74MO4 ) NT4L S04 D F JHZ41 /7404 [
SIGRETICS o FOAG| _ [wal ssanea Foho] w3 ) F N
N74504 FOIAD NTAHO4 FOAD [ A (D} N7a4 FOIAD
SIEMENS Fowan o
FUJTSU LS4 M| MBI D{MD
HTACH HD14504 CiPO) HOTILSO4 POt HDI404/HD2522 . (DiP(D
MITSUBISH! t oo o - T PO Ms3z00 &g
{
NEC 74504 cT] 74L S04 c «PB23s il
] |
TOSHIBA TD3404A e |
Electrical Characteristics SNSALSQ4/SN741L.504 A
sbsclute maximum ratings over ing free-mr ange ),
Swoe vage. Vo© v Opmravey wroese [ swses -MT W 15T .
oot vonaye ™ e T T w WC Schematics {each gate) R
Surage Wegersire ‘AR -55C 1w ac ‘
SNSALSO4 SN74L804
- O™ MAX [ NOM SAX U
Sussty vestage, VOO 48 L] $s (5. 3 s v
Maghrievel Gvigut Gurren. 10w - -4 L Vee
Lowvel maput oo, Iog & (] L) n Ry
Ouaratng Yoo-ow taaverstwre, Ty -8 " L] n a3
. * .
electrical characteristics over recommended opserating A uTPUT Y
free-air temperature range
PARAMETER TEST CONDITIONS t MIN TYP § MAX | UMIT
¥y Miph-level nput _voitage 2 v P
Vip - Low-leve! wout voitage 0.8 Vv .
v Input_clamp_vol Voo eMIN, = —i8mA =1, _...__,__1‘ :
1 nput_clamp voltage vgg-um V||L-‘V|Lmn 1.5 v T ‘:; ‘;.
v, H ~tavel M % ‘04 4R jtom
OH igh-tavsl outpul voltage Fop = MAX 27 34 v ar—tanTienlsos [itn J
. VOC=MIN, Ve 2V« : inpet clamp disdas not on "
VoL _Lw-hvll output voltage toL = dmk A 0.4f Vv SNIAL TINTAL " circults. -
Input current at - ‘04. ‘L04 CIRCUITS
i maumom nput vitage Yoo =MAX, Vy=TV 0.1 mA h -
Iy Hgh-evel npul current Vog=MAX , Viy=2 7V 0| =A .
[m Low-tevel wput Surrent Voo =MAX. V) =0.4v =0.4] mA :
Short-owcut : T s raniy {1 -2 -100 !
i .
08 ouiput current ¢ Ve A [ S Famay | =20 Tioo] ™ ,
X *,
oCH_ Supoly ourrent Vog=MAX Total, outputs tegh 1.2 241 mA .
IgCL  Supply current Total, outputs low 3.6 6.6l mA
Average Der gate
§ S current Vee™ -
cc i Yoc=$v (509 duty cycid) i -
" Progagator delsy time, . s
PLH | gw-t0-hugn-level sutput Veom 5V,  Tae25T. e
Propagation delay time, C=i5PF, R =K@
PHL i on-to-iow-evel cutout S .
Pin Assignments (Top View)
\Z
@ @ ' ” (13
Voo SA 6Y SA Sy 44 av 1Y GA SY GND SY SA av -y
w L AL L3 el e e A hatiedd
[
P’l ]'D-l h | rq P'[ Ho& CIRCHIT ‘L34 CImeuIT
3000030 Oy 00 j0gu;
1Y tA IY 3A Y TA IT IA Voo 3A 3Y éA
- pesitive logie
Ymi . Resistor values shown are aominal and in ohma

TFor conhtons shown €3 MINOr MAX, use the AXVODNRIE valkue 509CiPed LURGE! 1ECOM MENGEd CDErRTING OONAILIONS,
$AH typoal values are Bt Voo = 5V, T =28C,
ONot more Than on cutput Snoukd Be Shortsd 81 & time, and for SNSAM'/SNTUH" and SNSAS/ SNTAS®, aration of short-oveust MOUd nl 920088 1 Send.



5408 7408

Quadruple 2-Input Positive-AND Gate .

Schottky TTL | High- Speed TTL Low-Power Schottky TTL Standard- TTL Low-Powar TTL
Package ! Package Package . Package , Package
Device Type Device Type t—-—v———v‘_ Device Type Device Type Device Type T
YPeIcTRImICF YPE ICTP MiCH YPe [CTPIMICF YPe reTRMICE CIPIMICF]
T SNILS08 11 v | 11 |snsaLsos 327 w i | snesos 11 w3
-l 3°74508 SINGT | 1 . 1 sN73LS08 )3 ING SNT408 LTING
FAIRCHILD Ut 1t [ 1¥1 [FMB4=08 Fr09-408:D¢ Uy frusesm, nose [ £3 | FasaohFManNG? [C4 Ff
Kt Frys T 1P1 | 17F IeCemcs FCo08 (D1 P T | [Fiksesfoxs oy [N @ § FCI408/F CONDE 10T 1P
ME3i01 Ly \F L -
MnTORM MC3001 LiiPg £ 1] SNLSOos X MC 08 P ¢ :
NS.C CM54HOY 30N DWS4L 508 P DM 5408 J RN wi'l DM54L08
s D T8H08 JIINT DML SO08 P i oM 708 NG DW74L0B }
PHILIPS N71508 s NTaH08 i N14 508 1 N1 !
S544408 AL o} - 55408 FiAt W
S'GNET!CS NS 0R [ N7ar08 €3 {Ad AL SO8 5 4 N7408 7 LA
- e
[ 1
SIEMENS : l — -
H i
H
FUJITSU ‘ Tism v I
! i
HITACH! i SO T4 S0 [ WOTA8 /HOZs0_ 1 TIPY i
]
1
MITSUBISH! : T = e -
i |
NEC ¥ 4,508 i A R 5
| P i [ i
TOSHIBA 1 [ TI3a8 [ CER [ !
Electrical Characteristics SN541.508 SN741.508
) SES0IUTe masimum ralngs Over oderatng free-si lemoerature ronde
Sures » o ozl ™ Cwrerng Feease T snsecs 35T o AT
v Reastuiblibid {snees gc v ¥C
§ v Scraw temorst TV SeTC = e
dad opersting d
SnSALSO8 SH74LS08
N MOM MAR N NOM MAX beeat
Sutery vatene ang a3 $ 38 ) 13 in v INPUTS
e OIS BT T e = 800 -8 Py b —a
Con-mert. Guidw SLo070 103y 4 1 -4 e
Thw s Cora- wnobt 4 =38 [ ° x <
electrical characteristics over recommended operating
{ree- sir temperature range
PARAMETER TEST CONDITIONS { MIN_ TYP 3 MAX [UNIT 08 CIRCUIT
Vim Aigneeet DSt WDIlage . 2 v
Vi Low e mOI1 vOUAGE cE| V
vy nput CHMD woitage Voo =MIN, 1y ==18maA ~1.5 v
Vo= MIN,  Viy=2V.
e " ouis
VoM ghemee’ OuiZul voitage (ow= MAX O % A X ) v -
=MIN, .
VoL Lo outout voltage vee Vime 3y 0.8 08| V
1oy, = dmA
) fnent Sutrent at Voo =MAX, Vi=TV A
= =
! mEx Mt et voilage cc o W | &
[ Mg-igee. nDul currant Voo™ MAX [viym2, v DL uA
Iy Lowstee 1221 curent Vep=MAX vy =0 av -0t ma
Shot eraut TsaLs Famiy | =20 =103 ]
. A
05 output cent e VeemMAX 174US Famity | ~20 oot "
leew  Suprty corent vhc-unhm" outduts lugh 2.4 _4.8) wA
Prop Sundty bwewn S L jTo, cutputs low | s4 B8 m2
Aversge pergate 1
[ ety e v V. - A .
CC sunmy zoe c:c:s (50% gaty cycie) 0.85 - $08 CIRCUIT
' ProsagaLan geldy ime, . N w] ns
PLY  iguetompateve oOutout veg= 54,  Ta=3%°C. N
' Peopagson ceray tme, C =150F, R =@
PHL  ngnetagwesiel outout I M
Pin Assignment (Top View) .
:‘”::’ logee: Resistor vaiues srCwn are nominal and in ohmsg,

P canglions $ows 83 MIN O MAX, use the adtrocTiate viiues STEC HEQ WNET TRCO™ menoel
\Bots 2'e AL VOCO™ SV
e (v 00t 0120 SNOSC SE Shonen 3t 8

T an s

Ta=25C.

operng Cand:hons

tme. Ane ¥ SNMS -ENTEST, Jurator 2° outddl short CreLit 30U NGT Sadees O 9e00ND.




5415/°7415  Triple 3-Input Positive- AND Gate with Open-Collector Output
Schottky TTL High-Speed TTL Low-Power Schetiky TTL Standard TTL Low-Power TTL
Package Package Package Package Packsge
Device Type Device T Device Type Device Type Device T
YPe ICTPIMICH . P8 CTRM[cH P e TP IMIcH YPe [P mIcH Yoo IcTe [mieH
I SNS4SIS 1) W SNS4HIS Ho) WO} SNSILSTS 3 Wi
Tl SNUSIS J O{red SNMIS ) @ IND! SNTLSIS 3 O IND)| SNTLIS ! T|NG
() oD FD] nusws,/ s [ | {*O] msanis/nmsy ¥ I3
FARCHLD Fousianm SO[*®] _[TO] romi mmis | 50]F0] {FT] rwonsrmsis | 070 |70
MOTOROLA SNTILS IS PO
OMMLSIS 3]
NS.C DM 74518 N DML S 1S []
PHUPS oy o NTILSIE [
SIGNETICS NT4SIS NILSIS AD:
SIEAENS FLHSS [}
FUITSU
HTACH . FHD74818 T |PD HDTALS1S
MITSUBISH! | =
NEC -
TOSHIBA
Electrical Characteristics SNB4L.S|5/SN74LS 15
sbsokite mazimum ratings over operating free-aw temperature range 7 =
Swoly voiisge, VO . W Operating troe-aw | SNSALS] —35C 10 125°C . g
ot volispe v temparatwe renge ISNHLS C 10 WC SCh‘m.t’cs (..Ch g.tg)
Oft-state (gh-tevel) voilage ™ Storage temverature range ~65T 13 150C y veo
wpphed 10 spen-coliscter outputs Interemtior veitage 5.5V
ded operating diti
ENBALS |6 soasis T o0
CTERE ML UL e L *
Suely vo'tage, VCC .5 s 5.5[am s Bl v
Hgprlevel outpu voltage, VoM 5 3.3 v -
Low-level qutoul ourrent, 10t 4 | A
Operating free-air tomosratwre, T4 -85 125) & »| ‘C
electrical characleristics over recommended operating
free-air temperature range
PARAMETER TEST CONDITIONS t MIN TYP  MAX [unT $18 CIRCULT
Vipy _ Hsghvlovel mput voltage 2 v
Vit Low-eve! wout voltage . 0.48| Vv
Vi Input clamo voltage Voo =MIN, ;= ~1imA =15 v
Veo=MIN,  Vig=2v,
IoH  High-evel ocutout current Vou=5.5V 100 | wA .
VoL  Lowdevel autput vottage Ygs:m ViL Vi ean 0.5 o4 Vv
Input current at
1 P Veg=MAX, V=1V 0.1 | mA
W Migh-level wput auvent Vo =MAX Vin=2.1V 0] uA
e Low-avel mout current Vog=MAX Vi =0.4v =0.61 mA
ICCH  Swpoly ourrent N Total, outputs twgh 1.8 36| mA
iool  Supoly curent Veg=MAX Totsl, outputs low 3.3 66| mA
Average per gate
! Supoly current veoo=sv. 0.85 A
e ce {50% duty cycie) ‘18 CIRCUIT
Prooagation delay time.
PLH  -totwghtavel ourpun vee=sv Cp=1%0F, BB |l
Tam25T Ry = 20
" Propagatmn delay time, .
PHL  pgheto-iowstavel outout TR .
®t
Pin Assignmient {(Top View)
Vee 1 Y % @ o 3
@ AL ol 5] Je]
T v T
LB '
4 -
' J ,
P ¢ o
1 DaDaOai *LS1S CIRCUIT
A8 U B X I oono
positive bogic:
Y=a8C Resistor values shown are nominal and in ohms
15 conditons shown as MIN or use the epOrcprats value under "]

3AN typeal vees are a1 Vo= SV, To=25C



5432,/T432 Quadruple 2-Input Positive-OR Gate

e Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Packsge Package Package Package Package
Device T Device Type Device Type Device T Device Type
e TYPe IeTRIMIeH ' [c]PM]cH YPe IETPM[cH] P [cTPmIcH cleImer.
T SNUS2 4 @ W) SNSILSI2 4@ w(D} SNSA32 ] Wiy
hoad SN14S3? ) DIND SNULSR T IND SN2 Ao ) .
me s/ A [ 1) 5SS/ FINSTY o F@ | FM5432/F MIN3Z (DD F O
] ol MY Q SR/ KON o3 |*T 5@ | FCr/FCINGZ  [DDPD
MOTOROLA
g SNT4LS32 P
NS.C OMI4LSI2 o] DMSd32 JAIND, Wit DMS4L32
DM34L §32 T oMz JUIND OM74L32
PHILIPS N74$32 ) NTALS32 0] N1432 [0)
™R F®lag L]
SIGNETICS NT8L S22 @] [T e
SIEMENS T o)
m TLS32 M'!_l
HITACH! , MHDLSI2 P HOT432 T|PD
MITSUBISHI MS3 §32 PI
NeC T8LS32 3
1
TOSHIBA |
Electrical Characteristics SNS4LS32/SN74LS32
j h ratmgs over g free-eir temperature range
Sumn iow. VGO v Operrirg Feeer TswsaLs “WT_w it Schematics{each gate)
1w veage ™ eveatse g0 [snras r¢ w woC
Slrage tewos hiwe 1At -45T w 19T
‘ 1000 1908 .
§ ENEALSIT 1 SN74LS32Z Bt .
[ oM MAX | N oM MAX ® .
Ssen vetaps, VOO (%} $ 8.5 n 3 N v
e BARA SITEN. 15 - 400 - 409 )
Lowmee ot owrem 1o 4 3 -4
Towery Peeas tepeeiss, Ta = in T n T !
electrical characteristics over recommended operating
{ree-sir temperature range
PARAMETER TEST CONDITIONS t MIN TYP 3 MAX | UNIT
Vin High-level moul_voitage z v 32 CImeUIT
vip Lows-level mout voltage 0.8) v
vy input clamp voltage Voo=MIN, i = —igmA -t.5 v
v 1N, q 5
Von  Mgh-evel ouout vouge Ig:::"; Vin=v PRIEEW v
VEC=MIN, Vil = Vi max,
VoL  Lowdevsl cuiput voltape Lo = éma 0.25 0.4} V
4 frout current at VEC=MAX, Vy=7?v 0.t ma
MASHPUM NOUL voilage
™ Hegn-evel wyart current Vo = MAX, Vig=2,1v 20| uA
iy Low-level moul current Vo s MAX, Vi =04V ~0.4 1 mA
) 1568 Famiv| =20 ~100
losg Short-crawt outhut current ® | Voo ™ MAX ]’IALS Vamiv ] <20 gy LY
1ICCH _ Swply ourrent V= MAX T atal. outputs hgh i~ 3,1 .2 | mA
1001, Suoply current Totst. outputs low 49 3.3 | mA
H Average perpate
)
cc ! Suoly curent veo=Sv (50% ouly cycle) .0 mA .
Pronegalve delzy tme,
LM songheiceet outpul Vog= SV, fa=25C, A
— Prooagat.on delsy nma, C =15F, R =20 . v 2! n
hgh=t odow-lvel output veo
Pin Assignment (Top View) 208 £ il a 0.0n
@ IPAUIS o
. Ead
vee 48 4 sy 3¢ 34 3y
18 fr2] [n] frel [91 (8 8 -+
] T TPyt
t
PP
..J"U‘LH,?‘UH w
lA 18 &
1832 CHACLIT
positive logwc: Senistor vllue:sﬂcwn ate TOMNE and 1t TV TS
Yma-B
*For condlons SNown 33 MING MAX, use tne spDrccrdie vaive ted noer operaning

AN typcal values are 81 Voo SV,

Ta=25C

¢ Not more than One OUTDUL ShOUId De SAOried 81 & Lime



5486/ T486 Quadruple 2-input Exclusive-OR Gate

Pin Assignments {Top View)

®
ﬂrﬂr’fh

@
‘u;_, .:L_EL’_‘;JT?U_'L_D-

rT

+

I
t
|
4
4

L ]

Lty B
LA e, Ey
postive lopci Y * A(S 8= KB « AB

Sy EyT R0y

pomtive lope: Y= A(D B~ X8 + AB

NOTE . ICC 13 messwad wih the inputs grounded and The outputs oben

Schottky TTL High- Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package . Package X Package R Package
Device Type Device T Device Type Davice Type Device T
YPe CTPmicH YPe I CTPIM[CH P TP IMICH YPereTPIMIcH P cTPIMIcH
Ti SN34S E M Wi SNS4L SBE T W 11 SNsats J 3] SNSa 86 J &4 1Q)
o ENSEE W NT SN1LS 26 1 GINCY SN146 3 DINTY SNT4.86 JQN@‘TG}
FARCHLD |o <~ ol [ e | 5 7T | FUSase/F M3NSs o
Ut ot of |*1 O 3967 FOILSHE Qs :;;‘F&um’c’uu @
MOTOROLA SNIEL586 v MCTH6 P T
NS.C DMS4L 586 P DM5486 JETIND WO OMSeLss edal F
oM 74588 NeT OMTEL S8 P4 DM14s8 J DINTY DML 84 @M JF
PHLIPS D ' N S8E K FIHI1./2a88 [C
SN | Ssae Feo G
SIGNETICS WSk, i NI4LS 86 [ NTU6 F{AT
SIEMENS e 3
ATSL . 14LS6 e MBS TN
HTACH XTI K NTILSE 2 WOT486.:H02526 | 1{Pd
MSUBISH . | V4L S26 X MS3286 ;5(7‘
L
NEC [ 14586 C s ~PB2086 DT
T 1 1 : !
TOSHBA — 4 i TOM P r 1
Electrical Characteristics SNS4L.S86./SN74LS86
absolute maximum ratirgs over operatirng free-air temperature range @ .
Suoly voitlage VOO v Operaung free-sn | SNSILS ~55°C 10 125°C r:_g 48  aa GNU Iv
e vonage W temperature range | SK7aLs TC to 10C % r fisl izl {i1] Tiol [o) [ 8]
Storage temDeratwre range ~E€5C 10 150°C
recommended operating concitions
T~ SNS4LS8E |  SN74LSES i
T MIN NOM MAX) MIN  NOM MAX
Subory votage, Voo P45 5 $.514.75 s 5.25) ¥ 3
High-leve' outhul current, i0g — 80 = 800| w2
SEE : e e nao
Operating lree-ar temperatwe, Tp —55 25 0 M| C ce Z
4 ! pomtive lagc: Y= A (D 8= X5 + AB
slectrical cheracteristics over recommended operating free-air temperature rerge
SN74L.586 F H
> T unction Table
PARAMETER ¢ TEST CONDITIONS ¢ |imeem e U
VIN_ Hrgrlevel input_voTage 2 v
NEU
VIL | Cuwvel gt voliage e v "' l-‘;s ourfu*r
vy Inout clamp voitage Ve =MIN Iy = ignA -8 A T T T
Yok Mgrhevel catut soltage ‘\/'cc:vM"‘; I\"“:Z_V“ un | 2T 24 vl 1 LK H
1L Vi rae, lom u. N A
VOL  Low-levet output voltage Ve~ MIN, 1oL =4mA 0.25 0.4 H H L
N ThMt CUrTens el mALIRUT, WL :""iv‘ : - e % ~
: “tag 1w =V mes ilop - .
[T7] Higr-level input curent VCC=MAR, WAV 0.i] ma H oz <gnhevel L = Low-tevel
“n Low-lnvei nput Cureent VegEMAX,  vis2v 0| ub
- -
‘os Short-oremt outoat cwrem o [ CCEYAX. V)70,V ol A
VeorF Vax, =5 -42] ma
Icc Supply current Voc sMAX.  See Note 2 6.1 1] ma
tPym (from A o B Yoo 5Y. 2 23] ns
L] Ofver [
[ ot fow Ta=28C- 1] 17
WPOLK tlem A o B Cp=1%F, 20 301 _n3
Ox "
PRy | ot rer mput igh AL = 28 22 ™

* For toncihons Shown 25 MIN o MAX, use Ine AOIOfrIaTe sWLE

tred wnoe

1 AH tygrcal vaives e 8t VOQ=SY, TAm 25°C

¢ Not more 1han one putput should be shorted at 3 time,

S 1Pk Dropagation aeidy tvme, lows 10 hgh-level output
TPHL Dropegaton dley Bmel Mgh- 10+ lows level cut

Ire the acpl




5495 /7

495

4-Bit Parallel -Acecess Shift Register

Schottky TTL High-Speed TTL Low-Power Schottky. TTL Standard TTL Low-Power TTL.
. Package Package Package Package Package
Device Type Device Type Oeavice T Device T Device Typs
CIP[M[F ClP[M[cF P reTPmMIcr e ICTPIMIcF YPS TR M
TJ SNSIL S4B ) W3iX SNS43SA J Q) W] SNSALIS 4 NZHT 2
* SNISLS958 3 DINGA SNTATSA J OINDA SNTAL S5 3 UNTIT
FMRG‘“LD RS a0s/ Furn 533 of» €0 | FMSA95/F M9395  1DQ) FQ
rCam ram  1ob| M| F Q| FCIss/FCas  [0aiPDl
S
[ L@ FQ
MOTOROLA SN74LS95 PO MC498 LOPD  IFd
NS G DMS4L 595 [0} DM 5485 JOIND[ {wad DmsaLss 3N Z
OMIaLSSS [0 DMIess J gu:m DM7aLss J2NG
$5495 F DA D
H-“Llps N2 588 © NTays F A O
SIGNETICS NTLSHS A Friist [
SIEMENS .
FUITSU
_
HITACH! O 4L 595 T HD2534 a;l%
Mi lSH' M5 F T MEI298 ‘MG IS P T
NEC wPB2X Dolc]
TOSHIBA TOMIA PO
Electrical Characteristics SNS4LSS5A/SN74LS95A Pin Assignments (Top View)
sbselute mazimum ratings over operating free-asir temperature range ® = —r :—,--:-E;: -;r'";."."ﬁ ;2;‘?:{
S soly_vonage, Voo TV_ | Oporateg Foc-ar | S®AS | —38C 1o _tzsC S I R T A
1ot vohsge v wmosralwre range | SXALS ¢ to W0C L1 '_':'10 L3 :‘J
rieremitier voltage (see Nole t ) 5.5V Storage temperanrs range ~-85'C 0 150°C oo, vt np " -
A — sy & 3 P
recommended operating conditions I l- T 1 1
L [ DaOpBpiigligt eftef(af1algs g bl
SNS4LSOSA SN74LS9SA | oo uled LTS S e T L S e
M NOM  MAX [ MIN  NOM  MAX e Y Sohetion b
Suooty vonage. Voo 75 5 55475 s s V Laailcs ikl e
A .
gheievel output Curent, Inm 400 A0} » Function Table
wowievel Cutput current, gy 4 4} mA
PEALIVER LG fosm Bere B)
Cioch frequancy. 'Q‘E [] 25 0 AR H —i T
#gih 3 clock pulst. tw (crack) 2 3 ns e e B e - 2 B e
Setup Lime, hegh-ievel or low-ievel Gata. lseng 0 20 ns ™ "X 1 |x X x % |[cac Opo Ceo Qoo . -
~d tine, wgh-igvel O low-level data, tngig 20 10 ns L] [ | * fa » & of2 » ¢ 4
*
T me to enatw clock ! tengnle o 20 20 ns :.. : :I: ?'?'?:3333%50«:
T.me 10 enadle clock 2. tenanig 2 20 20 ns LR “: 5 GOl e
Tume 10 it clock 1. Lamon t t x 20 ns t Lot : X : : ::.o:ngeog
X
Tome fo it clock 2. nnibey 2 20 20 s f : v xlr ox o lo::o:gngow
Ooerstng tee-ax temporaturs. Ta ) [F23 ) ] ¢ N R e Y o0 S o
electrical characteristics over recommended operating TShitting 1oty requires extarnal connection of Op 10 A, Qg 10 8,
free-air temperature range and Op 10 €, Secisl data is entered ot input D,
"PARAMETER TEST CONDITIONS1 | v Tyr 31 MAX [ UNIT Functional Block Diagram
Vg Highelevel nout voilage 1 2 v -t am
vy Low-level INOLT vOitage 08l Vv ."" "‘"“
¥y Inpul clamp vortage VO =MIN, )= (ImA -5 v PR j e jr 0 [ |..-
- e 1
e VOCEMIN, V=2V, ] T2
v elgve! OUIDUL Vo 37 y v
e Hghelavel ouisut voltage Vi =0 8V, lou"‘WuA sy 3¢ s
. - P VEC=MIN.  Viy=2v, a2 I v
OL  Low-leesl outout vcilage Vim0 8V, oy = 484 228 0.4} o
Mmout current st ’Lg
h Veg=MAN, V=TV o] ma =)
Fanmum nout vollage P e A e -
g eve’ v e
b out VoCwMAX, Vp=2 v | A
current ‘9%A. 'LS958.°L9S 3-BIT PARALLEL-ACCESS SHIFT REGISTET
Low-level
< nput Veo=MAX, V=0 4V 04] mAa 1 NOTES. [. Ths s the voitaje detween two emiilers Of 3 MuliDie-emiier Mmpul 13933107
current For these ofvioes. T raiings 20Dhes Delwesn the CIOCK-Z MDut and the mooe
- contrer mput. i
i3 Shorveveut ouiut orente  { Vo= MAX L 190§ 74 2, 1CC 18 Meanse0 wen all Outpuls and serim) nput ooen. 4.8,C.and O ot
|25 Suooey curem VogeMax,  See Nowe 2 13 ] ma rounced, mode CoRMOE Bt & SV 8nG & momentary 3V, 1NN rounc. apked 10
‘- Masmum CIOCh Treouency 23 36 Nz DOIA cloch MPULS
. Propagation delay 1'me, iow-10~ -2t 3 1 Sntung left regures eaterna: conneclon ot Og 10 A.QC te B.ang 0p 1 C.
s gh=leve: Cutpul WOM C'OCh Vee=sv. Ta=25C s LA Se-a' 0313 18 entere? at ot O
Prosagaron cery Lme. g 1o Co=toF. A =n o ngh leves (sleas S1a1e).L =10 lever (S1acy STALE}, X mureienant (amy o
EETY . i o 32| rs Dul AChGNg 1PanStOnS)
\cwelevel Ouidul t-om Cioch . o ®AASILON Hom gh 10 Ow dvel. T E1Tansition fom low LG Agh leve!
a.5.C. 01" le.et 3° sieady-stale ~put a1 mouls A.B.C,or D.respecivey
Cag-Cap-0Cc-Ono=m™e seve’ 0! 04,0@.0¢. ¢ On “e300Cineiy, De‘ore
' 1he MOCBIES S18aQY°3'2T¢ DU CONIONE were Estadisned
Q20 0@n-CCn GDn= tne seves 0f 04,09.0¢ o Cp. "eadect veh . Detse
the most-recenl . Tats1on 0! the ook
* T conaidens Shown 33 MIN or MAX. use The aoroprsle vaie e L) g CONTNtens 1o [he sppicabie 1ype h

142 1ypice vees we at Voom SV, T4=235°C,

*Noy

more IN3N O0Ne OutDLE 870LID Be shorted B 8 lime



54125 /74125  Que

druple Bus Buffer Gate with Three-State Output .

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard -TTL Tow-Power TTL
Package Packsge Package Package Package
Device Type Device T Device Type Devige Type Device Type
c[P[MICF yPe reTRIMCH clpIM[cH ¥ c[PIM[CF yPe reTPIMICH
I SNS4128 3 wi
1. ; SN @R
P .
FAIRCHILD s e
|
MOTOROLA v SNILSITS 50
P—S.'C. DML 5125 [5) e
R . DML S 128 [} OM18128 N
u——
PHUPS NTILS 125 ©
.—c—_—f S i
SIGNETIC [
e
SIEMENS
i r
FUNITSU -
HTACH WGT4175 P
MITSUBISHI VIS PO
NeC
lTOSHIBA
i Electrical Charistics SN54LS125/SN74LS1 25
absoluts maximum ratings over cperaling free-air temperature fange
Sy veage, VOO ™ [y e— { smas SI5C W 15T i
E T v Temperatre tnge SAraLS TC W WC
= Siwsgr NeeraNT g ~8T e 1WT M
recommended operating conditions Pin Assignment (TOP View)
SNSALS12% ENTALS (25 Tor
N NOM MAX N NOM MAX
Suorey velape, VOC o a8 $ 3§ 473 $ ' v
vl OUtOW OTEM. 10N =1 ~1.4 -k @
Lae-vet oUtBuL eurrent, 1oL (1 24 L)
Seeratng wee-ov emorsve Ty -48 Kl . n s
vec 42 o4 X M X
electrical charactenstics over recommended operating DS (MO ST
{ree-air temperature range TeT N 1
PARAMETER TEST CONDITIONS T |MIN_ TYP $ MAX {UNIT ‘D‘ > )
Vi Hrghevel wout_voltage 2 v T .
Vit Low-ievel mout voilage 083 V .
vy tnput clamp voitage VoE=MIN,  hy=—1ima -1.5f Vv v .{>. y Dl
7 Vo= MIN. ; iertisl A
Vin=2V 5aLS Famiy| 2.4 SRS
VoM Hwghelevel ouiput voltige . p v [LENTH M\_’_rw
Vi =08V, LS Famit K a Y X A Y GND
1} 2.4
tgu = MAX
. Vee=MIN, Vig= 2V, 4
v | .
oL . Lowdevel oulput voltage Vig =0.8Y. 1o =MAX 0..35 0 s! v :o:n‘hn logic: .
[ igtoty OMmecrormoegnce :cc’;;‘i. vo=2.4¥ L . Outzut s off (cisadiea) when C s hghs
R N TH=. VoE0 4V 0" 7 -
satt) output cureent Vi =0 8V [} . .
" Taput curtert a1 Vo= MAK. Vi =TV I
manmum nput  voltage
oy Horievet mout curent VoG =MAX Vo= 2V . Schematic (each gats)
h  Low-evel mput currem vog=MAX o ViL=0.4v 0.4 ma g 2 —o — ¥CC
54LSF %0 228 ¢ i_‘_i_< . h% “% l
amily — -~ 315
=MA . ? H
1og  Shortgrowt outout Curreni & | VGG X sy | @ 2250 mA : [ i _+ *
— LA ] e
Icc  Swoly curem CATA INPUT =0V, W 0% ma l - ] TP .% v S ouTeur
OUTPUT CONTAOL =4 5V ! ONTAOL ~—< pi M
Procagat-on ce'ts 1me. v wo',‘." '—; 3 l i - N o -
t . s - «? t
PLH | gw-tougn-teve! outgut i e RSP b SR ¢ mj S S
Propagation Seiay time ' Cy - 45PF. | DaTA "
ML pomigromsevel ot | Vega sy AL = 667: T bl -
=y C.ipule-ants pme 1w fevel [ sc "2 281 ve
171, Outbut_erable tme 10 evet oA N 125 CIRCUIT
in2 Outdut G.sable hme romngh eve T - 8¢F 20w
L2 Outow: d'3a0ke tme om low lever | R. 66T R .
N Resistur values $hawn are nommal a-wl Wt Jhme

*For corpions snowr 83 Mih o MAX,
2aN typeat vares boe 83 VOGSV, Tar25C
SNap mive TN &w C.bal shearn be shorted a1 a T e

wsk it~ 800-0FF BIP LB ADELC: €I AN TICOMMERIPE N BLRG ENTTONS



54126,/74126 Quadruple Bus Buffer Gate with Thre'e-Stai-e

Output -

Schottky TTL High- Speed TTL Low-Power Schotty TTL Standard TTL Low-Power 'mﬁl
) devicc Type cP::,k;g;F Device Type CP'.::(;:‘ZF Device typelbi:f::!z‘__ Device Type l CT;:R;IE(.ZF Device Type CP::I-.::..
T_l_ 1 i SN54125 i al -
ot [ T T . 13
FAIRCHLD - i 'J;." N :!
MOTOROLA o i e 4
NS.C zﬁ:stn { E_'ir E::':: n‘- R
PHUPS e
SIGNETICS o ot
SIEMENS : ’
FUNTSU - - 3 3
HTACH AN i JF '4 'i
MITSUBISH - T s ]
NEC '
TOSHBA ‘

Electrical Characteristics SN54LS126 SN74LS126

absolute mazimum ratings over sting free-aw temperature range

Pin Assignment (Top View)

0]

Subely witawr VOO ™ Cumatms Hee-te [ SN S -%T w BT Vi., i 44 AY )0 34 2y
Il vutage v weorater et | swiacs gc 10 T 'B ! ,] e Ml i,.] {,] I
M Swiew ewv-stee o -68C » 1T r.:t T " T
. . .
peratng conars i LD D =
] ENSALS 126 N74L5126 I g2 R Y
N o] MAK | w»N o WA T “ il T] A
Swoem snibe. YOO s s ¥s | om 3 NI | A R
o) BB O P 100 ’ 26 ok > ‘{> “
Low-wvel vind curem, lgg 12 2 s 5 1 H ,l
Cowatng Worer weoeatre, Ty -5% s L] " < 1 )
T O L, .
electrical characteristics over recommended operating APt FF ™
free-air temperature range positive logic:
Y4
PARAMETER TEST CONDITIONS ¢ MIN_ TYPS MAX | UND c .
Vin wgrmvel nout vollape 2 v Output is off {disabled) when C is low. .
Vi, Low-tevel nput_voitage 0.8 v
Vi Ingul clamp voitage SVeeEMIN,  1is - i8mA -1,8{ Vv '*,-,\ .
vee = MIN, }
8215 Famty| 2.4
Vi =2V,
Vor High-levet oulput voltage Vi =0.8V. v
i =0.8V.
Tomut.f 2.4
Ton aMAX o 8 AN
VeR=NIN, V= 2V, '
Vi ow-vel i volt; 0. N
o L outout voliage Vi =0.8V. loLsMAX )
VeemMAX. -
1otott) Otestate (mghempecance vcmc: 2v Vo=2.4Vv 200 ,a
stase) output current y Vi AV -
. Vi, =0.8% o=t » Schemahc(each gate) A
[ ot at
" rous cuT Voo = MAX.g\Y =7V o1l ma . » =
mgmmm input voltane - g wfrs [ 5 ~ RS ¢
. -
Im_ Hgrievel mpul_curfent- Voo =WAX Vw27V EID f ' "' . i_ % ; 1
T, Low-vel mpul current VecwMAX Vi =0 AV 0.4 maA i +3L L : R
) s
S4LS Famiy| 40 225 S ' n—c :
los  Stwrcrost output current ® | Voo sMAX ’m——————w ™ cmﬁau - T \ ; \ mt:-uv -
NPuT . . ~— 3
VeC=MAX, : "“l ., ; \ ,/ ” 1
tee Swoly current DATA INPUT= OV, " 2] mA F'y v "i \ IS ) o3 - S
. QUTPUT CONTRQL=QV s " -— e b e—e "y
N Prepagation Jelay time, s n w‘n "s ———— .___.lI ”"
IS e . - -
PN e to-hegirievel outoul $ . s j
P hon 3 :
o SOSTAN delay Dime sl ns 126 CIRCUT
hagh-10-low-level output Com4spF
Owpnt eradie Lime 10 A= 66Ty
' vee=SV.| b 1
2 oy [ 25| ns R
Outpnst enavie time 10 T
a =25C A
S e tever 21 x| ns
Ostyut aisadle tine from
tu2 23| s
g lgvel Cu=5¢F. . 4
Oatzut Gisadle twne Hrom oo AL= BIQ
[
% o tovel HIB ]
ladl .
Resistor values shown are nomnal ind in ohms
i
1 For condeons shown as MIN or MAX use The sooropriate vaks e |
.SAI typwcad vaiums are at Veo= 5V, Ta=25°C. -
® Not mons than one OulDul Showd De Shrted 81 & Lime. [t



541 50;741 50

16-Line-to-1-Line Data Selector /Multiplexer

. Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL )

Device Type cp:k::.u__ Device Type cp.;k::;F Davice Type cPopck;lg;:F Device ijo CP::R;EOG Device Type CP:?'E
T — 1 T A
| FAIRCHILD e coma DT 3 X
MOTOROLA T -
NSC e :
PHILIPS N1ai50 T
SIGNETICS i o
SIEMENS FLY [ -
FUNITSU
HITACHI HD74150/MD2548 | QP
MITSUBISH! - M53350 PO
NEC L FB2150 Dd
TOSHIBA ; = - —

Electrical Characteristics SNS4150 /SN74150

Function Table

sbsolute maximum ratings over operating free-sir temperature range *150
OUTS - 1, L=low level,
Suooly volege Voo 7] Operatig free-sr | SNS4 | —55C to_i125¢C e L add B e -
Ingut_voltage 5.5V |temperature range [ SNI€| .0C 1o 0T 5 C 8 Al S % EQ.El+ + - E1Smihe complement of =
Storage lemperatre range -65C to 150°C X X X X H H 1he levei of Ihe
- . LLLoL)L € respective E mgut
recommended operating conditions L LL HIL £ . sovet e
L LMWL} L 5]
. S$NB4130 SN74150 «T L Lot 3]
WIN NOM_ MAX | MIN _ NOM _ MAX CHoLLE L g
Suogly volage.Vee 5 s s3lers s sazs| v o [=rlwocsl=a
Hugh-level oust Curreat, | o ~ 800 -300] A PR Y o '
Low-levet output_current, gy 18 16] mA poL st g
Operating fres-se tamperature, T 4 b 11 125 0 n{ € . ML HL v o
electrical characteristics over recommended operating : :; : : t E::}
free-air temperature range WonoL | oL &
PARAMETER ® TEST CONDITIONS?  [Mith TYP! MAX [umT : : : :; t EET;"
Vi Hegirlevel nput voltage 2 v
T 0 T
Vie Low-wvel nput voitage - o.of Vv
" VEC™MIN,  Vigsv. i
v Highrievel output vo 4 34 v
on utput voHndg Vig m0.0V.  ign=—#00uA | .
Vog=MIN, V=2V,
A/ t vol . . v
oL Lowted cutput volinge Vip =0.8V.  loy =16mA e
nout arTent al MEximum
[ Vog=MAX, Vj=s.5V 1] ma
L mout voltage cc 1
T Higirisvel wput current Veg=MAX, V=24V 4] uA
fyy  Lowvel mput cwrent VogmMAX, V=04V 1.6 mA
10§  Shortaifcut output currente | Vop e MAX :::: nA
icg Supgly current Vog=MAX, See Note L] ) mA
tPLM from A, B, C.or O (Yievels) v - 23 b ”
cC=SV. DaTA "
towy, | to atout W Ta=25T, n 3 INPUTS - TPUT
tPLW | rom Sircoe e [T
tpry | 10 svizut W L= 1SF. 2 30 PT%.c
pL0 | Fom EO twuE IS, or DO tew A =4a ) e tt
oy | 07 10 outout w 3.5 14 "
B . [4]
Pin Asgignment (Top View) )
(D nataveuts OATA SELECT £
voe 1 —_ \ 1]
[] N C [T} 13 14 [} A [] c 1
N n 214 3! ” " B 17 " i 14 13 ¢ '}
et '
B L3 it O7 L3 tn G L X
e ¢ 25
oata | 2 l8 D—2
SELECT 1] '
TR TR . AR —— 150 DATA SELECTOR/
I l ol £ MULTH
Naa0a0aDalada0a0z0pla0o
F] [} [} 4 ] 1 L] (% A 0 om0
b M"\Gu“ ~ x:‘?l::' NOTE: ICC t» measursd with (he sirobe and Gl £0'eCt s 8L 4. SV, ail Other M‘
(¥ open
pesitive lofic: see function tadie outputs o
1For oondmans shown as MIN o MAX,use the aporoprate vehe wnoer perating for the device type.

S AN typeoed velues 8t VoSV, Ta=25TC.
eNot more Bun one cutput 0f the “ISTA should be shoried at & hime.
S 1Py ¢ ™ rapagation delay tima, low-to-tugh-level eutpul

1PHL

oeley 1ime, hegh-t output



54153./7T4153 Dual 4- Line: to- I-Line Data Selector/Multiplexer ‘

Schottky TTL High- Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package , Package . Package . P. )
Device Type Device T Device T Device T Device T
1ype TR MICH YPe CTPIMEGF P TP IMEF P ICTPIMCF] e TP [MEcF]
SNS4S153 fd Wiy < | SNSLS1S3 G WY SNS4 183 (] Wi g SNSAL 153 ) 3
T.L SNIS183 13 NG SNTLSIS) J TN SNT4153 [CT SNTALISY f
— ) sz /rmssy | o ¢1 | F s 183 77 M23183 |0
FAIRCHILD s LA o/ oun 100 1FD | |FC[FCT1s/FCIsI [Od
s
MOTOROLA MCTLSIS3 FD
= c DMS4S 1S3 INCTA DMMLSIS) O OMS4153 o, Wi
NS.C. DNG4S 153 T DMIL5153 ) DNTAISS TN 0
o .
H-IUPS N745153 © NILS5) Q N1415) D
eGETICS o o) 0. M) Foed, Wi
SGETI NT45153 ) [ N74L 5153 AT NI4153 FQ
-
SEMENS FLYi31 [
FUSTSU 745153 M)
HTACH DS 153 = D74 S183 PP HOTA153 7 HOZo6h | GAPG]
" MS45153
MITSUBISH Pl M74LS 153 PO M53353 PO
NEC LPB2ISY BG
Am$4S 153 [ AmS4L 5153
AND Am145153 I AmT4LS15)
Electrical Characteristics SNS54LS | 53/SN74 Y
SN54LS / LSis3 Function Table
sbsolute maximum ratings over operating free-air temperature range ‘183,°S183, "L.S153, 'L153
Savly voitage. Voo TV | Operating troe-an Tonsas] —s8T o 15T SELECT | o o nouT .
Hapa voitage IV | termparstrs range [smas 0T t0 70T INPUTS | s Y .
Storage temparsture “ange =&5C 1o 150C 8 Alco c1 c2 c3 Iy v
| recommended operating conditions X x|x x.x% x| u L
phddelfial Nl X L L
SNSALS 153 sN7aLs(s3 [ .o L Llmw x x x C M
MIN_ NOM_ MAX [ MIN _NOM_MAX L O Hlx L x x L v
Swply voltage. Voo 4.5 s 55fars s S5| v L HiX H Xx X L H
g lovel oviput_current, 1o — 400 — 400 | wA : t : : : : ':. k
Low-level output current, lo1 L = - H Hix X X t L L
Coporating (ree-sir tomperntwe, Ta ~585 128 Q0 MV} T H N} x X x H L "
electrical characteristics over recommend operating ——
free-air temperature range z:‘; ) ‘L:’: by il Bh sections.
PARAMETER TEST CONDITIONS | MIN_ TYP$ MAX [UNIT
¥4 Hagelevel mput voltage 2 v
¥n_ Low-bevel input voltage 1 o8 v .Functional Block Diagram
% Input_clamp voltage Voo =MIN, ! =—ifmA -1.8] v
v b lovel it Vzg-“"‘. Vin=2v, 2.1 34 sz’mo l’b———-
on  Migh- ouiput 200 Vi =08V, tou=-1004A . . v € . =
VCCwMIN, Viy=2vV, ®
v, -
VoL Low-level cutiput voltage Vi =0.0V, 1oy = InA 0.35 GI.S v @ | 19
Tngast current at maximum e - | oUTPUT
T voltage Vog X Y. YR DATA 1 1Y
LI Higheleve input cutrent , Voo =MAX, V=21V 200 uA 1c2 L -
1y Lowslevel mput current ~[Vog=MAX, V=04V -0.4] mA .
SNSILS | —20 —i00 m |
) - Corcas A
oS Short-carcuit output cuerent @ Voo = MAX SNHLS | =2 T% i —
Voo = MAX, SNSILS 5.2 It
[
COL  Suply cvrrent. utput kw6 ore SNTILS sz ] . L’D-.LD_‘
LI w18
b trom Data to owtput Y T M " SELECT R i
o VegmSY.  TA=25T. D) _W
ot from Select to outpt ¥ CL=X0pF, R =20 2 T . -
™ D 200 18
ot from Strobe to cutput Y 7 ) L 3 -
{11
H . . STROSE A ra S wnmsr ol
Pin Assignment (Top View) vu 1 ) DATA 2 T
Agnnnmmon . an o ouTPuT
® ez » 34
Tc1 0 g
il YY) ,
20y 13
STROBE 20 D
. g (ENABLE) Trey
ia G 108 1Y
DUAL 4-LINE-TO- |-LINE DATA SELECTOR MULTIPLEXER
L} ] 1] . 1] . r L] -
ATROGE @ QUTAST g
. SELECT  qura sewrs "w
posdive B e fwuss wile "
i NOTE @ IcCL is mesnrsd with the outputs open end afl inguts grounded

tFor condihons shown as MIN or MAX, use the acpropnsie value under

for the apph

SAN typcal values are at Voo =5V, TA=25T.

¢ Not more ttan one output shoud be shorted et » tima,

1P propegation delay time, low- (o~ hgh-level output
ML % propegation delay tme, hegh-10-low-lovel cutput

e type



84154 /74154 ° A-Line- to-. | 8-l.ine Decoder Demultiplexer

° Schottky TLL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
§ Package Package. Package Package P.dx{g_
Device T Device T Device T - Device T 3 Device T
yPe reTRIMIcH] P IC TR [mCH YPe ICTRMIcH P rCTPIMCF yPere
1! : e SNS4154 3O (WD] SNSAL 1S4 ey
ote - SNI154 JOIND SNIALISE ) D
. L
FAIRCHILD FCTeIst .. |80 1%
MOTOROLA : NS | X
NS.C . . ] OMsaLS154 [ DMS4154 2D FOf OMSAL 1544 DDIND) a
i OMI4LS 154 [ DMTaIS4 JOIND|__|FO] DML 1544 ODIND) i
I :
PHILIPS NT4LS IS4 [] NT4I58 - _'
S54154 FOINOD 0|
SIGNETICS N4 D) !
SIEMENS — FoviE % |
FUATSUY - '
HITACHI - ToTesiT T oISl /| OF®
MITSUBISHI R =
NEC ; y y = P o7
TOSHIBA L ' } | 1
s 1 j T . '
Electrical Characteristics SN54 154 /SN74 | h
SNS4 184% 7 Function Table .
absolute maximum ratings over operating free-sir tempersture range 154, 'L 154
Supply weltage, VoG L TV | Operating free-aw [SW' ~35T 10 125C inedd oureuTs 1
Input_vollage IS.SV temperature range E""' 0% 10 10T Gl G2 0D C 8 A 01 23485678 9101112131818 - i
3 Storage temporatute range —65% to I50TC LL L L L L [L M HNHHHHENNHNNSN R
L LLLN KL HMKHHHNHHENNNENRENENHNN i
recommended operating conditions L e o L R L R ool '
L L L L HN HH HLHHHBEHHENHKENRNRNN
SNS4 154 SN74154 oNIT (S'S LHLt HHHHLHNNKHENHKN NN n
L L Lhn HHHHHLHEAHRNKENN®SD I
MIN_NOM MAX [MIN NOM MAX L L L NHL M B HHHHLHKREHHENKENHNNRN ;
Suoply voitsga. Vg0 4.8 5 551475 § 5. V L L L#HN MM HHKHEHELHANKNDN®RNKENR
M N , ! - 800 -800 A L L "Lt H M HHKNEPNRNLREHNHENNKEHNEDN o i
_LE:: gl cauw: lo'H k- T % "‘ L L "L LW HHHHHNAEHNHHRLAERENRAN ;_‘é
o output current, lgy o (NS CRSE IS HHWHMHNNHNHNELNHEHENNNR o
Operating free-ais_temperature, Tp 2 =5 125 o 0T LL | HLMHH ! AM N RHREEHHERL®N NN <
. . ae . L L nan L L HHHMHNHEHHHKENRLANRN o
. electrical characteristics over recommended operating el nudm ! umuumnn e ww i
free- air temperature range . L L HONHL HHHHNHHNEKEEAERRLN
L = HHMN M HHHHHAEHHAEAHENAENRL
PARMETER * TEST CONDITIONS? MIN TYP3 MAX {UMT L H XXX X MWW N R R K HMHHHMNH®HNNW
Viy High-level 1npul_vollage 5 2 v [N XA XX M HHHNNHHHHHANENHENADN
Vit Low-levei inpul voltage 0.8] V L x.X X X HHHHNHHNERHEN®RRNN
vy Inpul clamp voltage Ve =MIN,  lj= ~12mA —1.5] v Mo hgh et L= tow fovel. X weviovart .
M VoooMN, V=2V, . . e
VYoM  High-tevel outpt voliage Vi =08V, fow=—E0sA s 34 v Functional Block Diagram -
VCC =M, Va2V, . m
Vor  Low-fevel output voltage V) =0.8V, Top = I6ma 82 o0&y VvV bt 1 = }
I Nput current 8t MmaxiMum Vci:-MAX. vyms. 5V "'I A - N
wput voltage / )
14 . High-level shput curtent Voo ™MAX, Vim2 4V 0| uA L o - 1]
™ Low-level input curren Voo ™wMAX; V=08V " ~1.6| ma ‘nm "
: SRS | 20 —55 3 3
10§  Short-crcut cutput cwrent® | Voo = MAX, mA ) E
SNI" | 18 ~57 J a 4
Vg = MAX SNS4* M 43 ‘—'{ >-r{ e
‘cc  Suply cument See Note SNI® %™ L { s
trom A, B, C. or D inputs . 22 B qn -
PLH § (o 3. levels of logd %y e ] wout T.W‘ s "
. front A, B. C. or O inputs voe=SY. Za=2TC 2 1l t—1 HLIPY A
PHL 1 through 3 levels of logie CL=15pF. R =4000 o2 ¢ 4 P OUTPUTS
tPLH | from eher strobe snput 20 0| rs < _%E 2, .
1PHL from ethas ‘strobe mput 13 21| ns e .
Pin Assignment (Top View) D%{}f " ]
wouts outPuts ] 1o
. vee A ~ 133
@O ol lellol flfal ot ¢ "
&
FIITITTTI] "
A4 B € D G G s & 13 a2 ! 'l“|,
r40 " { R 6.
I [ ] 3 4 3 & 7T 8§ 18 I I*
] L ] Tl A 3 5 i|7""
- el + v . o /)
it 0t Op0e N e
o outs ~ owo 154, ‘LI5S4 4-LUINE-TO- IG-l_.INE DECODER , DEMUR.TIPLEXER
postive togic. see t b NOTE: IgC +3 meamared with all iaputs grownded and aft outputs open
e
? For condlions showa a3 MIN or MAX, use the op value under g for the typs. t

«d”

$ AN typcd values are at Voo =5V, To=25T.
g

®Not mors than one owtput shauld be thorted st » time.
®1py 4T Propegaton geay  T¢. low-10-hegh-level output
IPHL. ™ PIOPRgRnon geuay Time. gh- ig-low-lavel outpa



54393/74393 Dual 4-—Bit Binary Counter s - . ST
Schottky TTL High- Speed TTL Low-Power Sehouky TTL Standard TTL Low-Power TTL -~/
. Package . Package , Package . | Package . -
Device Device Device T Device T' Device T
- TYPe [P MG TP CTPIME ""cplucr. ¥Pe e TR TM [ > ad 0]
I SNS4L 5393 JOD) W] SNS4353 bol |
1.0 l# SN74L 5383 JOIN SN1435) LN
pueasm——
FAIRCHILD >
|
MOTOROLA -
R
NS C.
PHILIPS . T
SIGNETICS -
SIEMENS . - v —
FUJITSU
HITACHI
MITSUBISHI 7453983 &
NEC
TOSHIBA
Electrical Characteristics SNS4LS393/SN74LS393 Pin Assignment (Top View)
sbsolute maximum ratings over operating free-air temperature range X OUT'U“ -
Swely_voltage. Voo TV__| Oowaig freear [ swsas | 85T 1o 12T vee 2 cuian /2a zo. 20c 200"
oul_voltege ™ [omperaire range | _swuLs 0T 10 70C 14 13 11 9 8 I
Storage tompersture range —¢5T 1o 28T @ — T = TR
recommended operating conditions L Qs 00 ac Qo
: CLEAR A
SNS4LSI90 Sn74Ls390 |, o A
AN NOM  MAX | MIN_NOM MAX 1
Swaty votage. Voo 45 5 sslems_ s szs| v / ____j '
High-tevel output current. oK 400 ~400 | ;A .
Low-level outoul current. k) 4 2| ma l -
A mnout 0 5 0 25 -
Coun v foant g o 0] o B M
A ot tgh o ow | 7 7 l'_c"g:" od - o
Puiss W, t, B nput tagh or low 28 2 P = T T X
Clear moh 2 n
Cioar_mactve-state sotup tme. tognp XS Ee ) " 1 2 3 4 5 16 7
Opearating tree-aw wmoerstwe, Ta 55 128 [} L BES 1A CL;AR QL'_“.VL——&/ GND
electrical characteristics over recommended operating SUTPUTS
free-air temperature range . nsnm logic: High input to clear resets all four
PARAMETER & TEST CONOITIONS ¢ MR TYP3 MAX JUNIT outouts low
Vg Hgh-level mout vohage 3 v . A
Vg Low-evel sout voitage o4l v Function Table Functional Block Diagram
Vy - rout clmp vollage Voo=MN, Y —(3mA -1.5] Vv a.m
- . Vec=WN. V2V, COUNT SEQUENCE oa ouTr
Yo  Hevievsl ouput vouge vy enwv. tgue-eowa | 0T M (EACH ‘COUNTER) pevrat L. L)
Voo=MIN, VoV,
VoL  Lowelsvel cutput voitage v 0.3% 0.5{ ma OUTPUT
- @ =0.8V. oL = 8ma COUNT an
trput current at | | Clewr | VCC=MAX. Vi=TV 0.1 QLD Qlf: T QLA _—9*5—
] manmum neut Mot A 0.2| A ‘0
voitage Toput @ ] LCCTMAX, Vi=8.8V 0.4 | L LLH g fgtditol ST
Clear 2] 2 L LHL 1 .
Wi High-level nput current | A voceMaX, Vied.ev, 100] mA a L L HH
B8 00
Cioar ;4‘ a4 . H L L CLEAR
W Lowslevet mout current [A VCCwMAX, Vw2 IV “i6| mA 5 [L HLH
L] -4 6 L HHL P ——
10§  Shori-crewt outout curente | Vg =MAX % ::: T: - :: mA 7 L HHH v % Qe
L ice Supoly current Voo wMAX,  Ses Nots 1 1] 26| ma 8 HLLL
tmax | from A 10 uiput Oa s s ou S t ; t _ﬁ“—
Vegs 5V el [ 1O H - R '
PLH TA25C. 12 20 It H
o | f1om A Yo ont 04 cA ';F [ 12 [HHLL Op [—EL oY
LPLH_ | fyom A 10 output Qp Ranm' L—-—-‘i———-—‘o—.” 13 HHULUH 0
Bk, - a2 o 14 |[H HHL :
tout | trom Clear to Any output 1 24 39 | ne HHHEH CLEAR
IS :::: 1) mD
. *393 DUAL 4-BIT BINARY COUNTER
NOTE: \CC rs measwrad with all cutputs apen. both clear inguts poutided (oflowing momentary
connection to 4.5V, and ail ciher inputs grounded

3Thum.Wulmimlmq-dlmduaﬂuh_dlamm

® tmax®

count 1

Y

TPHL =P

o ol

3 AU typrosl values are &t Voo s 5V, Ty s25C
® Nt more than one output should be shorted &t & Lme,

delay ma, Ngh-10- low-level Output
§ The Oy outputs of the * 3% are tested a1 1L * 16 mA plus the finet value for ly_ for the 8 input. This permets drming the B ot whve
1 For conditions shown ss MIN o MAX, use the sppropriats velus

1P % propagation delay time. o - 1o~ agh-level output

fied under

g 1t tan-out cap:

e



~ 1 4 o
whlad g
(] neuty wIvney was eATR Ay, “gaidesetndnigaludE” nnaLsy TN
yairanssinfian e o gontumalulaiinszsanndn anamnsaanazii, wiin¥i 183183,

25-26 weAANLU 2536

[ Fewanl gans, “Fasrnihaulafeeiisad nsasresmawesf Aldnmsetinddas
2t 147 . 1 SidAvsefind@ad Sarie , Rudfl AudnnsRNacInug ngewmme, wein 73 - 80

w piaaaFiide (Transceiver) LM 8 NTQIYM , YD 94 - 104

o o L

(3] UTTAM AUANSENTY

] Alsad SA0Rd |, Fvonad Winguaned uay negd Wafind  “maldeueatuen] ez
adlufled | hiTdagiadu dainemmmy R 1 Bu nFu saim nqeme, wih
#4-423

(5] qnAviunt weiine , “Andntindubnsdni™ , rsufnauiamef Siinmselind, alid
120-121 , ¥hin -“n'té'mgmfu qarim , fiuened 2535 - FRIAN 2635

6] L3eyeyntinug “110\Li'amia‘fw?ﬁwﬁﬁnm‘%ﬂ«*udﬁmua:amﬁmuﬁtutmm” , UnsAne
2537 napTRgnRATiAane aanfumalulafinszaguindadng g amnesIi

(7] Motolola “OPTOELECTRONICS DEVICE DATA” Motolola Inc, 1989
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IRPUL-QUTPUT DIFIEAENTIAL Y]

Lead Temperature [Soidering, 10 seconds) 300°C
Preconditioning
Burn-In in Thermal Limit 100% Al Devienn .
Electrical Characteristics (Note 1)
LM117/217 LM317
NDITION: uNITS
PARAMETER CONDITIONS MiN | TYe | max | smin | TYP | MAX
Lire Regulation Ta+25°C.3V < VIN -~ VouT S 40V .01 0.02 0.01 0.04 v
{Note 2)
Loag Reguiation . Ta*25°C. 10mA < 1ouT < IMax
VQUT < 5V, INote 21 5 1S s 2 m~v
. VouT 2 5V. (Nate 2} 0.t 03 Q. 0.5 £ 3
Thermai Reguiation ) Ta = 25°C. 20 ms Pulse 6q3 | 0.07 0.0¢ | 007 -
Adprstrment Pin Current - 50 1c0 %0 , 100 oA
Adjustment Pin Current Qhange . 10mA < T € IMaX 0.2 1 02 s pA
3v < (ViN~VouT! S 40V
ﬂrleﬂﬁc.' Voitage IV < IVIN-VOUTI S 40V, (Note ]} 1.20 | 1.25 1.0 1.20 { 125 1.0 v
10mA <oy’ < IMAX. P < PMAX
Lene Regulsion 3V < Vi - VOUT < 40V, tNote 21 002 | 005 002 | 007 {. %WV
Load Requistion - 10mA < foyT < hyax. (Nute 2}
& Vour < 5V 20 £ 0 "0 mv
.| .Yout 2 sv B SS .. - .03 |71 03 1.5 k3
Termperature Stsbility Tain € T < TMaxs 1 1 <
Mememum Losd Current VIN-YOUT * v o . s 5 s 10 A
Cusrent Lirmt VIN-VouT < 15V . ..
. K and T Package 15 | 22 15 | 22 A
P H snd P Packoge by 05 | 08 0S5 (-3 ] A
ViN=VOUT * 40V, Tj - +25'C ¥
K snr T Package 0301 04 0.15 | 0.4 A
Hond P Packsge™ ~ 0.15 § Q.07 0.078} 0.07 A
AMS Cutput Nore, % of VouT Ta-I5"C. 10HE <1 10kHE 0.003 0.003 L3
Rippie Reiwction Ratio Vout 10V 1 = 120 He 85 L4 .
Capy e ‘uF s5 | s |e a8
Long-Term Siability Ta®125°C 03 1 03 ] .
Thermat Resstonce, Junction 10 Case | H Package ' 12 15 2 13 -
K Package . 23 3 3 3 ‘Cw
T Package 4 Cw
.
P Package 12 ow
Typical Performance Characteristics (K and T Packages)
Output Capacitor * 0 unless otherwise noted N .
Losd Reguistion " Current Limit Adjustment Current
82 I ] 3, . a '
Py S S S Y N Y'Y PR g :
e "
N\ = _— - s
-1 \‘l\l é 2 __'\ E //
0w AN H R\ £ n
- AN £ \ 2 /
P " =
2 LA e FQARI L
45 E .} a
= L 43
H 2
g | Ymeny H ~L 2w
Your* 1V . - 7T, e I e «
B M . 11 .
ST L 01 MY 188025 158 [ " n » “ - -1 8 2 M TE 1SS e
TEMPEAATUAL 10 IRPUT —OUTPUT DIFFERENTIAL (V) TLWPERATURS (D
Dropout Valtage Tempaerature Stability Minirrmsm Opersting Correng -~
) v
Vouy < 1M eV il " T
.
| ] s z T
.2 2 D) 7. -t ./
s Ki
INE R e : % \\J £ vl .
<
1 : L\‘N |".|AJ E 12 N 5 18 Y.i-|‘ﬂ
TS g : N\ N = l
¥ - S —
Ny = S s T !
I v e = 3 ¥ ] e i
i
" TR
[ 4] yeear
b1 : 1220 ' 11 L
2 I TR S I (VR TR T N Y [ " n » -

OUTPUT YOLTAGE BEVIATION (W

Absolute Maximum Ratings

Power Distipation ;

Input ~Outout Voltage Differential
Opersting Junction Temperature Range

M7
LM217
LM317
Storage Temperature

Internally. fimited
40V

-55°C 10 +150°C

-25°C 10 +150°C
o' 10 +125°C.

—65°C 10 +150°C -

TtmAtRAIYALL )

~18 - 25 08 23 38 1% 108 (25 1N

TIMrERATUAL C)

IWPUT-OUTIVT BIFFEREBNAL (V8



Typical Applications (cont'd.)

AC Vetuge Ragulster
(122l
w  Vewt
£ >
::m
Lited
1y L ! "
__Qv— -E: ‘bq_ﬁ:}d_
‘P
me
e
CYl
Yot
1
12V Betrecy Chorger
o ~e
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Connection Diagrams
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