74VHC139

General Description

The VHC139 is an advanced high speed CMOS 2 to 4 line
decoder/demultiplexer fabricated with silicon gate CMOS
technology. It achieves the high speed operation similar to
equivalent Bipolar Schottky TTL while maintaining the
CMOS low power dissipation.

The active low enable input can be used for gating or it can
be used as a data input for demuitiplexing applications.
When the enable input is held High, all four outputs are fixed
at a high logic level independent of the other inputs. An
input protection circuit ensures that OV to 7V can be applied
to the input pins without regard to the supply voltage. This
device can be used to interface 5V to 3V systems and two
supply systems such as battery back up. This circuit pre-
vents device destruction due to mismatched supply and in-
put voltages.
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Features

m Low power dissipation:
lcc = 4 pA (Max.) at Ty = 25°C

m High noise immunity: Viyy = VL = 28% Vg (Min.)

m All inputs are equipped with a power down protection
function

= Balanced propagation delays: tpj = tpy

B Pin and function compatible with 74HC139

Commercial mcmk:gf Package Description
74VHG139M M16A 16-Lead Meclded JEDEG SOIC
74VHC1398J M16D 16-Lead Molded EIAJ SOIC
74VHC133MSC MSG16 16-Lead Moided EIAJ Type 1 SSOP
74VHC139MTC MTG16 16-Lead Molded JEDEG Type 1 TSSOP
74VHC139N N16E 16-Lead Molded DIP

the suffix letter “X™ to the ordering code.

Logic Symbols

Note: Surface mount packagas are alsc available an Tape and Rael Specily by appanding

EIAJ Type 1 SSOP avallable an Tapa and Raal only, arder MSCX

Connection Diagrams

Pin Assignment for DIP,

IEEE/IEC SSOP, TSSOP and SOIC
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Functional Description

The 'VHC139 is a high-speed dual 2-to-4 decoder/demulti-
plexer. The device has two independent decoders, each of
which accepts two binary weighted inputs (Ag—A;) and pro-
vides four mutually exclusive active-LOW outputs (Og—0Oz).
Each decoder has an active-LOW enable (E). When E is
HIGH all outputs are forced HIGH. The enable can be used
as the data input for a 4-output demultiplexer application.
Each half of the 'VHG 139 generates all four minterms of two
variables. These four minterms are usefui in some applica-
tions, replacing multiple gate functions as shown in Figure 1,
and thereby reducing the number of packages required in a
logic network.
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Logic Diagram

.

Truth Table
Inputs Outputs
E Ao A, Oo 0, [} [
H X X H H H H
L L L L H H H
L H L H L H H
L L H H H L H
L H H H H H L
H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
Aop A

:

FIGURE 1. Gate Functions (Each Half)
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Please note that this diagram 15 provided only for the understanding of logic operations and shouid not be used to estimate propagation delays
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Absolute Maximum Ratings nNowe 1)
Supply Voltage (Vec) -0.5Vto +7.0V Note 1: Absolute Maximum Ratings are values beyond
DC Input Voltage (Vin) —05Vio +7.0V which the device may be damaged or have its useful life
impaired. The databook specifications should be met, with-
—=0. + 0. . .
e OUtPUt Voltage (Vout) 0.5Vio Vgg + 0.5V out exception, to ensure that the the system design is reli-
Input Diode Current (k) —20 mA able over its power supply, temperaturs, and output/input
Output Diode Current (Iok) +20 mA loading variables. National does not recommend operation
DC Output Current (loyt) +25mA outside databook specifications.
DC Veo/GND Current (Icc) 75 mA .
Storage Temperature (Tgrg) —65°Cto +150°C Recorn.mended operatlng
Lead Temperature (T|) condltlons
(Soldering, 10 sec.) 260°C Supply Voltage (Vo) 20Vto +55V
Input Voltage (Vi) OVto +55V
Output Voltage (VoyuT) OV to Vg
Operating Temperature (Topr)
74VHC —40°Cto +85°C
Input Rise and Fall Time {t., &)
Voo = 3.3V £0.3V 0 ~ 100 ns/V
Voo = 5.0V +0.5V 0 ~ 20ns/V
DC Characteristics for 'VHC Family Devices
74VHC 74VHC
Vee Ta = —40°C - .
Symbol Parameter . ogn A Units Conditions
V) Ta = 25C to +85°C
Min Typ Max Min Max
Vil High Level Input 2.0 1.50 1.50 v
Voitage 3.0-5.5 | 0.7 Vee 0.7 Vo
viL Low Level Input 2.0 0.50 0.50 v
Voltage 3.0-5.5 0.3 Ve 0.3 Voo
VoH High Level Output 2.0 1.9 2.0 1.9 VIN = V4 | lon = —50 uA
Voltage 3.0 2.9 3.0 29 \ or V)
4.5 4.4 4.5 4.4
3.0 258 2.48 v IoH = —4 mA
45 3.94 3.80 loH = —8mA
VoL Low Level Output 2.0 0.0 0.1 0.1 VIN=VIH | loL = 50 pA
Voltage 3.0 0.0 0.1 0.1 v orVj
4.5 0.0 0.1 [¢N]
3.0 0.36 0.44 v loL = 4mA
4.5 0.36 0.44 lop = 8mA
N Input Leakage 0-5.5 Vin = 5.5V orGND
Current $01 1.0 pA
lec Quiescent Supply 5.5 ViN = Vg or GND
Current 4.0 40.0 A
3
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AC Electrical Characteristics

operating current can be obtained by the equation: Icc (opr.) = Cpp * Vg * hy + lgg/2 (per decoder).

74VHC 74VHC
Symbol Parameter \(’S)C T = 25°C T:o =+;5‘:zc Units Conditions
Min Typ Max Min Max
teLH, Propagation Delay 33+03 7.2 11.0 1.0 13.0 C_ = 15pF
Lo An10Tn 87 145 1.0 165 e Gy =~ 50 pF
50+ 05 5.0 7.2 1.0 8.5 C_ = 15pF
6.5 9.2 1.0 105 ne CL = 50 pF
teLH, Propagation Delay 3.3 0.3 6.4 9.2 1.0 11.0 CL = 15pF
teHL Er10T, 8.9 127 10 145 ne C_ = 50 pF
50+ 05 4.4 6.3 1.0 75 CL = 15 pF
59 83 1.0 9.5 ne C_ = 50 pF
CiN input Capacitance 4 10 10 pF Vgc = Open
Cpp z:::;:;::raﬁon 26 pF (Note 1)
Note 1: Cpp is defined as the value of the internal equivalent which Is 1 from the operating current consumption without load. Average
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Ordering Information
The device number is used to form part of a simplified purchasing code, where the package type and temperature range are
defined as follows:

74VHC

139 M X
] T— Special Variations

Temperature Range Family
74VHC = Commercial "X" = Tape and Reel

* " = Rail/Tube

Device Type

Packege Code

M = Small Outline JEDEC SOIC
SJ = Small Qutline EIAJ SOIC

MSC = Shrink Small Outline EIAJ SSOP Type t

MTC = Thin Shrink Small Outline JEBEC TSSOP Type 1
N = Molded Plastic DIP

TL/F/11521 =11
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PhYSical Dimensions inches (milimeters)
0 385D 394
oBo4 w0y
16 15 14 13 12 11 w1 9
02280 244 0>
(3 791 -6 198} TYR
LEAD MO 1 t 2 3 4 5 6 7 8 }
1DENT [Tal)
{0.254)
01500 157
{3 810—3 988)
0.010-0020 . 00530069
254 o508) <5 01 3061 75%) 00040010
8° MAX TYP 01020 254)
ALL LEADS
l 3
B LY SEATING
[ f L } PLANE
00080 010 '“"‘ 0.050 00140020
{0253 -0 254) > -% 35 nz zm) e T
TYPALL LERDS 004 TYP ALL LEADS b 008
10 102) 10 203) o pEw oy
ALL LEAD TIPS
16-Lead Small Qutline Integrated Circuit JEDEC SOIC (M)
NS Package Number M16A
0.394-0.402
(z0.01-10.21)
16 15 14 13 12 11
— 0.235-0.319 0.205-0.213
— {7.353-8.103) {5.207-5.410)
e \ O
- -/
: __‘ |__oo1soos1 ——H H H H H H H H
10.406-0.787) 1 2 3 4 5 8 7 8
DETAIL F
0.071 0.067-0.083
{n. aos)“F (1.702-2.108)
0.006-0.010
{0.152-0.254) J_[ ‘
= L SEATING PLANE
)‘_ T 049 RU —*' L— 0.050 0.000-0.010
G279 (0.000-0.254}
SEE DETAIL F 0.014-0.020 _ ||
(0.356-0.508) W16D (REY A)
16-Lead Plastic—EIAJ SOIC (SJ)
NS Package Number M16D
6
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Physical Dimensions milimeters (Continued)
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Lonnnni

4.420.2
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12502 o pooagm | | |
0.23 ”P—.,i‘i.‘ li!l t | je—0.45£0.20 TYP
[ 0.222 0,10 TYP
[#[c. i3 [cTaSTe ] WSE16 (REY A)
16-Lead Plastic EIAJ SSOP Type | (MSC)
NS Package Number MSC16
0a0g00n
| 7.72
—'—ﬂl‘—'— 4.16
_}__ Y L
e (G000
5.0% 0.1 —f_ T | —_——
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0.65 TYP

ﬂ H ” ” ” ﬂ ” ” LAND PATTERN RECOMMENDATION
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|7 T T

[ 8 [=f0 2[cTE]A] TYPICAL

ALL LEAD TIPS /’SEE DETAIL D
P
-

(0.90) , .

[aTo 17c} ‘ Y )
ALL LEAD TIPS I f { 1 ] N
1.0 MAX TYP
o e o
L- toovosooste " 0.09-0.20 TYP

-C-
065 TYP
618 -~ 0.30 TYP

|-$-|o.13@|;a[s@|c@l

MTC16 {REV 8)

16-Lead Molded JEDEC Type | TSSOP
NS Package Number MTC16
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0.020 MIN 9
(0,5085 0.125-0.150
(3.175 - 3.310) . '
0.014-0.023 f
(0358 ~0.584) 005020010
{1.270£0.254)
Lhid

74VHC 139 Dual 2-to-4 Decoder/Demultiplexer

LIFE SUPPORT POLICY

DEVICES OR SYSTEMS WITHOUT THE EXPRESS WR
SEMICONDUGTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the bedy, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury

PhySiCG' Dimensions inches (millimeters) (Continued)

L 0.740-0.780 o
(1220=1881) — 9090
PIN NO. 1
IDENT
OPTION Of
0.130£0.005
0.130£0.005 0.060
j Gmron) gy e /’\
0.145 - 6,200
{(5E63-5080) § y

16-Lead Moided Dual In-Line Package
NS Package Number N16E

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT

{(2.286)

INDEX
AREA
0.250£0.010
{6.350 £0.254)
PIN NO. 1
IDENT
OPTION 02 0,065
© e ., ©0:300-0.320 1.651)
OPTIONAL {7620 5.128)
{ \! +
959259 0.008=0.016
90°% 4° TYP D008=0016
0.280 ©203-0.408) "7
0.030£0.015 AT
{0.762£0.381) MIN
£.100£0.010 (0.325 +0.040
{254020.254) 10325 _g'n1s5 NISE (REY )
™ (82551016
-255 10,381

ITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.

Tol 1(800) 272.995¢
Fax 1(800} 737-7018

to the user.
National Semiconductor Natignal Semiconductor National Senmconductor National Semiconductor
Corporation Eurape Hong Kong Ltd. Japan Ltd.
1111 West Bardin Road Fax (+49) 0-180-53C 85 86 15th Floor, Straight Block, Tel 81-043-299.2309
Arlington, TX 76017 Email enjwge@tevm2 nsc com Qcean Cenire, 5 Canton Rd, Feaxc 81-043-209-2408

Beutsch Tel (+49) 0-180-530 85 85
English  Tel {+49) 0-180-532 78 32
Frangais Tel {+49) 0-180-5G2 93 58
itakanc  Tel (+43) 0-180-534 16 80

Tsimshatsw, Kowloon
Hong Kong

Tel (852) 2737-1600
Fax (852) 2736-9960

National does not assume any respensbility tor use of any arcuttry described, no arcut patert «corises are Implied and National reserves the nght at any time without notice to change sad creutry and specifications.
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