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General Description

These devices are digitally controlled analog switches im-
plemented in advanced silicon-gate CMOS technology.
These switches have low “‘on” resistance and low “off”
leakages. They are bidirectional switches, thus any analog
input may be used as an output and vice-versa. Three sup-
ply pins are provided on the ’4316 to implement a level
translator which enables this circuit to operate with 0V-6V
logic levels and up to =6V analog switch levels. The ‘4316
also has a common enable input in addition to each switch's
control which when low will disable all switches to their off
state. All analog inputs and outputs and digital inputs are
protected from electrostatic damage by diodes to Vg and
ground.

Quad Analog Switch with Level Translator
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Features

m Typical switch enable time: 20 ns

m Wide analog input voltage range: +6V

H Low “on” resistance: 50 typ. (Voc—VEg=4.5V)
30 typ. (Voo —VEg=9V)

Low quiescent current: 80 nA maximum (74VHC)

Matched switch characteristics

Individual switch controls plus a common enable
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Absolute Maximum Ratings motes 152 Operating Conditions

If Military/Aerospace specified devices are required, Min Max Units
please contact the National Semiconductor Sales Supply Voltage (Vo) 2 6 v
Office/Distributors for avallability and specifications. Supply Voltage (Veg) 0 -6 v
Supply Voltage (Vce) —0.510 +7.5v DC Input or Output Voltage ] Voe v
Supply Voitage (Veg) +0.5t0 —7.5V (Vins VouT)
DG Control input Voltage (Vin) —15to Vg + 1.5V Operating Temp. Range (Ta)
DC Switch /0 Voltage (Vio) Veg—0.5 to Voo + 0.5V 74VHC —40 +85 °c
Clamp Diode Current (i, loK) +20mA | x":c - 8% 125 c
. | ise or Fall Times
DC Output Current, per pin (lol.j'r) +25 mA tt) Voo = 2.0V 1000 ns
DC Vg or GND Current, per pin (Icc) +50 mA Voo = 4.5V 500 ns
Storage Temperature Range (Tstg) —65°C to + 150°C Vce = 6.0V 400 ns
Power Dissipation (Pp) Vee = 12.0V 250 ns
(Note 3) 600 mW
8.0. Package only 500 mwW
Lead Temperature (Ty)
(Soldering 10 seconds) 260°C
DC Electrical Characteristics (note 4
74VHC 54VHC
Ta=25C | Ta= —40°C | Tp = —55°C
Symbol Parameter Conditions VEe Vee to +85°C to +125°C | Units
Typ Guaranteed Limits
Vi Minimum High 2.0v 1.5 1.5 1.5
Level input 4.5V 3.15 3.15 3.15 v
Voltage 6.0V 42 4.2 4.2
ViL Maximum Low 2.0v 0.5 0.5 0.5
Level input 4.5V 1.35 1.35 1.35 v
Voltage 6.0V 18 18 1.8
Ron | Minimum "ON" Vet = Vi, GND | 45v | 100 | 170 200 220
Resistance ls = 20mA —a5v | 45v | 40 | 85 105 110 a
(See Note 5) Vis=VectoVee | _gov | sov | 30 | 70 85 90
(Figure 1) ) ’
Vere = Vil GND 2.0V | 100 180 215 240
Ig = 2.0mA GND | 45V | 40 80 100 120 a
Vis = Vco or Ve —45V | 45V | 50 60 75 80
(Figure 1) —6.0V | 6OV | 20 40 60 70
Ron Maximum “ON" VerL = ViH GND | 4.5V 10 15 20 20
Resistance Vis = Voo to VEg —4.5V | 4.5V 5 10 15 15 Q
Matching —B.0V | 6.0V 5 10 15 15
] Maximum Control VIN = Vg or GND
input Current GND 6.0V 0.1 +1.0 +1.0 RA
hz Maxdmum Switch Vos = Voo or VEE
“OFF" Leakage Vis = VEg or Voo GND | 6.0V +30 +300 1600 nA
Current Vet = ViL —6.0V | 8.0V 150 1500 +1000
(Figure 2)
iz Maximum Switch Vis = Voo to VEg
“ON" Leakage VerL = Vik, GND | 6.0V +20 +75 1150 A
Current Vos = OPEN —6.0V | 6.0V 30 1150 +300
(Figure 3)
Icc Maximum Quiescent | Vjy = VccorGND | GND | 6.0V 1.0 10 40 A
Supply Current lout = 0 A —~6.0V | 6.0V 40 40 160 M

Note 1: Absolute Maximum Ratings are those values beyond which damage to the device may occur.

Note 2: Uniess otherwise specified all voltages are referenced to ground.

Note 3: Power Dissipatk p derating — plastic “N" package: —12 mW/*C from 65°C to 85°C.

Note 4: For a power supply of 5V 1 10% the worst case on resistances (Ron) occurs for VHC at 4.5V. Thus the 4.5V values should be used when designing with
this supply. Worst case V4 and V) occur at Vo = 5.5V and 4.5V respectively. (The Vi value at 5.5V is 3.85V.) The worst case leakage current occurs for CMOS
at the higher voltage and so the 5.5V vaiues should be used.

Note 5: At supply voltages (Voc-VEE) app hing 2V the analog switch on b y non-li . Therefore it is recommended that these
devices be used to transmit digital only when using these supply voltages.
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AC Electrical Characteristics
Voo = 2.0V-6.0V, Vg = OV-6V, C| = 50 pF unless otherwise specified

74VHC 54VHC
TA=125°C | TA=—40°C|To=—-55°C
Symbol Parameter Conditions Vee | Vce to +85°C | to +126°¢ | Units
Typ Guaranteed Limits
tpHL, tpLH | Maximum Propagation GND |3.3v| 15 30 37 75
Delay Switch In to GND (45V| 5 10 13 15 ns
Out —45V}45V| 4 8 12 14
—6.0V 6.0V 3 7 hh] 13
tpzL, tpzH | Maximum Switch Turn R =1k GND |3.3V| 25 97 120 250
“ON" Delay GND |45v| 20 35 43 53 ns
(Control) —458V|45V| 15 32 39 48
—6.0V|6.0v| 14 30 37 45
tpHz, tpLz | Maximum Switch Turn RL=1kQ GND [3.3V]| 35 145 180 375
“OFF"” Delay GND [45V| 25 50 63 75 ns
(Contral) —45V|45V| 20 44 55 66
—6.0vV|B6.0V| 20 44 55 66
tpzi, tpzH | Maximum Switch GND |3.3v| 27 120 150 308
Turn “ON" Delay GND |45V| 20 41 52 62 ns
(Enabile) —45Vv|45Vv]| 19 38 48 57
—-6.0V|6.0v| 18 36 45 54
tpLz, tpHz | Maximum Switch GND |33v| 42 | 155 190 400
Tum “OFF" Delay GND [45V] 28 53 67 79 ns
(Enable) —45V|[45V] 23 47 59 70
—6.0V|6.0V| 21 47 59 70
Minimum Frequency Ry = 60092, Vig = 2Vpp
i ov 4.5 40
Responsse (Figure 7) at (Vco-VEe/2) _a5v|asv!] 100 MHz
20 log (Vos/Vig)= —3 dB | (Notes 6, 7) ’ i
Control to Swncrf Ry = 6008}, F = 1 MHz ov lasv| 100
Feedthrough Noise Cp = 50 pF _asv]asv| 250 mv
(Figure 8) (Notes 7, 8) i ’
::))ls:“t\:iksE:we.tt;r;‘eeesn RL = 60002, F = 1 MHz ov |asv| —52 -
(Figure 9) —45v|45v] —50
Switch OFF Signal RL = 6009, F = 1 MHz
Feedthrough Vet = Vi oV |45V| —42 dB
Isolation —-45V]|45V] —44
(Figure 10) (Notes 7, 8)
THD Sinewave Harmonic RL = 10KQ, C, = 50pF,
Distortion F =1KHz %
(Figure 11) Vis =4Vpp| OV [45V]0.013
Vis = BVpp| —4.5V | 4.5V | 0.008
Cin Maximum Control 5 F
Input Capacitance P
Cin Maximum Switch
Input Capacitance 3 PF
CiN Maximum Feedthrough Vet = GND
) 0.5 pF
Capacitance
Cpp POWGT.DISSIPatIOn 15 oF
Capacitance

Note 7: Vig is centered at Voc—Vge/2.
Note 8: Adjust for 0 dBm.

Note 8: Adjust 0 dBm for F = 1 kHz (Null R /Ron Attenuation).
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AC Test Circuits and Switching Time Waveforms
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TL/F/11678-3 FIGURE 2. “OFF” Channel Leakage Current
FIGURE 1. “ON” Resistance
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FIGURE 3. “ON” Channel Leakage Current
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FIGURE 4. tpy,, tp 4 Propagation Delay Time Signal Input to Signal Output
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FIGURE 5. tpzy, tpL 2 Propagation Delay Time Control to Signal Output
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AC Test Circuits and Switching Time Waveforms (continued)
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FIGURE 7. Frequency Response
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FIGURE 6. tpz, tpHz Propagation Delay Time Control to Signal Output
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FIGURE 8. Crosstalk: Control Input to Signal Qutput
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FIGURE 9: Crosstalk between Any Two Switches
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FIGURE 10. Switch OFF Signal Feedthrough Isolation

Typical Performance Characteristics
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AC Test Circuits and Switching Time Waveforms (Continued)
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Special Considerations

In certain applications the external load-resistor current may include both Vg and signal line components. To avoid drawing
Vg current when switch current flows into the analog switch input pins, the voltage drop across the switch must not exceed
0.6V (calculated from the ON resistance).
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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 4316 M X

Temperature Range Family Special Variations
74VHC = Commercial “X" = Tape and Reel
54VHC = Military * " = Rail/Tube

Device Type

Package Code

N = Dual-In-Line Package
M = Small Outline JEDEC SOIC
WM = (0.300" Wide) Small Outline Package
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Physical Dimensions inches (millimeters)

0.386—D.354
(D904 --10.08)

BB M1 1211w

om-tm »
EW-61m e
a A
LEAOND.1 1203 4 5 8 T & i
oeNT 0.010 ey
{0.254)
2.150-0.157
B810-3.908
0.010 —0.020 0.053—-0.089
.5 —0508 <% [ 0.004-0.018
B MAXTYP (0.102-0.254)

- T el |

— J 1‘% o
1).008 -0.010 _ 0.014-0.020
{0.203 -0.254) ‘:ﬂ:_“’;:) (n.:u-n.su]m
TYPALL LEADS 0004 TYP AL LEADS L.008
0.102) mm MDA RV 1
ALL LEAD TIPS
16-Lead (0.150" Wide) Molded Small Outline Package, JEDEC
Order Number 74VHC4316M
NS Package Number M16A
5
0.3977-0.4133
18.19-10.50
16 15 14 13 12 11 10 9
LEAD NO 1
IDENTIFICATION n
_% - TA4-748 0.3340-0.4190
E’E] 10.00-10.85
1 1
= B et
0.0926-0.1043 450X a&o';::::::o ™ r_ S Tioa1s TIP ALL LEADS
2.35-2.85

0.0040-0.0118
0.1-0.3

AN

ALL LEADS
TYP ALL LEADS

0.35 ALL LEAD TIPS

16-Lead (0.300" Wide) Molded Small Outline Package, JEDEC
Order Number 74VHC4316WM
NS Package Number M16B

SEATING -1 ':ﬁ ?f
0.004
PLANE o014 el WX B MAX TYP
0.40-1.27

M1ED (REY F}
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0.740 - 0.780

(1880-19.81)

54VHC/74VHC4316 Quad Analog Switch with Level Translator

LIFE SUPPORT POLICY
NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, 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

Physical Dimensions inches (milimeters) (Continued)

Lit. # 119450-001

1]
150 £0.005 OPTION 02 0,085
13040, 0.060 o TP 0.300 - 0.320 T.651
i 330220127 (5240 T "\ r\ OPTIONAL 4" {7.620-5.128) “_ )
0.145 = 0.200 |
{3.683=5.080) ¥
95°25° 0.008-0016
90°4° TYP ™w
(g:ggg NN —— 1 020 ] {0203-0.406)
0.125 = 0.150 l‘— 0.030£0.015 [{AID)]
(3.175-3.810) . 0.762£0.381) MIN
0.014=0.023 | |- pa0020010 (0.32540.040
{0.356-0.584) 005040010 {254020.258) 230,015 NISE REY F)
P {127020.254) lLis (62554918
Bl .

Molded Dual-In-Line Package (N)
Order Number 54VHC4316N or 74VHC4316N
NS Package Number N16E

USE AS CRITICAL COMPONENTS IN LIFE SUPPORT

DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN 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.

to the user.
National Nationsl Nationsd National Nationsl Semiconductores Nationsl
Corporation GmbH Japen Ltd. Hong Kong Ltd. Do Brazil Lida. {Australta) Pty, Ltd.
2000 10 13th Floor, Straight Block Av. Brig. Faria Lima, 1408 16 Business Park Dr.
P.O. Box 58090 D-82256 Flirstenfeldbruck  Engineering Center Ocean Centre, 5 Canton Rd. 6 Andar: Notting Hill, VIC 3168
Santa Clara, CA Germany Bidg. 7F Tsimshatsui, Kowloon Cep-01451, Paulistano, Australis
Tel: 1(800) 272-9659 Tek {0-81-41) 1030 1-7-1, Nakase, Mhama-Ku Hong Kong Sea SP, Brazil Tel: (3) 558-0099
TWX: (910) 338-8240 Tolax: 527648 3 Tel: (852) 737-1600 Tek: (55-11) 212-5088 Fax: {3) 556-9988
Fax: (0-81-41) 10-35-06 Ciba Pratecture 261 Tolax: 51282 NSHKL Telex: 391-1131831 NSBR BR
Tet: (043) 269-2300 Fax (852) 796-6660 Fax: (56-11) 212-1181
Fac (043) 289-2500
Natinnal doas not assuma anv for use of ar describad. no. d National reserves the right at ary time without no’ ".’2675
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LIFE SUPPORT POLICY
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