CD4016BM/CD4016BC
Quad Bilateral Switch

General Description

CD4066BC.

Features
m Wide supply voltage range: 3V to 15V

ARGN=10Q (typ.)

m High degree of linearity:
- 0.4% distortion (typ.)
- @ fis = 1 kHz, Vis=5 V.,
- Vpp—Vss=10V, R =10 kQ

m Extremely low “OFF” switch leakage:
- 0.1 nA (typ.)
- @ Vpp — Vgs=10V

NNational Semiconducltor

The CD4016BM/CD4016BC is a quad bilateral switch in-
tended for the transmission or multiplexing of analog or digi-
tal signals. It is pin-for-pin compatible with CD4066BM/

m Wide range of digital and analog switching: £7.5 Vpgak
m “ON" resistance for 15V operation: 400Q (typ.)
m Matched “ON” resistance over 15V signal input: — Chopper

August 1989

- TA=25°C
m Extremely high control input impedance: 10*2Q (typ.)
m Low crosstalk between switches:

- =50 dB (typ.)

- @ f,s=0.9 MHz, R = 1 kQ
m Frequency response, switch “ON": 40 MHz (typ.)

Applications

® Analog signal switching/multiplexing
— Signal gating
— Squelch control

— Modulator/Demodulator

— Commutating switch

Digital signal switching/multiplexing

CMOS logic implementation
Analog-to-digital/digital-to-analog conversion

Digital control of frequency, impedance, phase, and
analog-signal gain
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Absolute Maximum Ratings

Vpp Supply Voltage
VN Input Voltage
Ts Storage Temperature Range

(Notes 1,

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

-0.5V to +18V
-0.5V to Vpp + 0.5V
-65°C to + 150°C

Lead Temperature

(Soldering, 10 seconds)

Recommended Operating
(Note 2)

Conditions

Vpp Supply Voltage
V\n Input Voltage

T, Operating Temperature Range

260°C

3V to 15V
0V to Vpp

Power Dissipation (Pp) CD4016BM -55°C to +125°C
Dual-In-Line 700 mw CD4016BC -40°C to +85°C
Small Outline 500 mwW

DC Electrical Characteristics  (Note 2)

CD4016BM
Symbol Parameter Conditions -55°C 25°C 125°C Units
Min | Max | Min | Typ Max |Min |Max
lob Quiescent Device Vpp=5V, Vin=Vpp O Vsg 0.25 0.01 | 0.25 7.5 HA
Current Vpp=10V, V,=Vpp Or Vgg 0.5 0.01 0.5 15 HA
Vpp=15V, Vin=Vpp Of Vsg 1.0 0.01 | 1.0 30 PA
Signal Inputs and Outputs
Ron “ON” Resistance R =10kQ to  ¥pp—Vsg
2
Vc=Vpp, Vis=Vss OF Vpp
Vpp=10V 600 250 660 960 Q
Vpp=15V 360 200 400 600 Q
R =10kQ to  Vpp—Vsg
+ 2
Vc=Vpp
Vpp=10V, V,5=4.75 to 5.25V 1870 850 | 2000 2600 Q
Vpp=15V, V,s=7.25 to 7.75V 775 400 | 850 1230 | Q
ARgN A"ON” Resistance R =10kQ to  ¥pp—Vsg
2
Between any 2 of Ve=Vpp, Vis=Vss t0 Vpp
4 Switches Vpp=10V 15 Q
(In Same Package) Vpp=15V 10 Q
Is Input or Output V=0, Vpp=15V +50 +0.1 | %50 +500 | nA
Leakage V,s=15V and 0V,
Switch “OFF” Vos=0V and 15V
Control Inputs
Vile Low Level Input V,s=Vss and Vpp
Voltage Vos=Vpp and Vgg
l,s=+10 pA
Vpp=5V 0.9 0.7 0.5 \%
Vpp=10V 0.9 0.7 0.5 \%
Vpp=15V 0.9 0.7 0.5 \%
Vihc High Level Input Vpp=5V 35 35 3.5 \%
Voltage Vpp=10V 7.0 7.0 7.0 \%
Vpp=15V 11.0 11.0 11.0 \%
(Note 6) and Figure 8
www.national.com 2

PrintDate=1997/06/27 PrintTime=11:31:02 12511 ds005661 Rev. No.Rroof




DC Electrical Characteristics

(Note 2) (Continued)

CD4016BM
Symbol Parameter Conditions -55°C 25°C 125°C Units
Min | Max | Min | Typ | Max |Min |Max
Control Inputs
Iin Input Current Vpp—Vss=15V +0.1 +107° | £0.1 +10 | pA
Vop2Vis2Vss
Vop2V2Vss
oo Quiescent Device Vpp=5V, V|y=Vpp Or Vgg 1.0 0.01 1.0 7.5 HA
Current Vpp=10V, Vi =Vpp Or Vgg 2.0 0.01 | 20 15 | pA
Vpp=15V, Vin=Vpp OF Ves 4.0 0.01 | 4.0 30 PA
Signal Inputs and Outputs
Ron “ON” Resistance R.=10kQ 10 Vpp—Vgg
2
Vc=Vop, Vis=Vss 0f Vpp
Vpp=10V 610 275 660 840 Q
Vpp=15V 370 200 400 520 Q
R.=10kQ t0  Vpp—Vgg
2
VC:VDD
Vpp=10V, V,5=4.75 to 5.25V 1900 850 | 2000 2380 Q
Vpp=15V, V,g=7.25 to 7.75V 790 400 850 1080 Q
BRon A"ON” Resistance RLE10K 0 —VDD;\/SS
Between any 2 of Vc=Vpp, Vis=Vss t0 Vpp
4 Switches Vpp=10V 15 Q
(In Same Package) Vpp=15V 10 Q
lis Input or Output V=0, Vpp=15V +50 +0.1 | *50 +200 | nA
Leakage V,s=0V or 15V,
Switch “OFF” Vos=15V or OV
Control Inputs
Vile Low Level Input V,s=Vss and Vpp
Voltage Vos=Vpp and Vgg
ls=%10 pA
Vpp=5V 0.9 0.7 0.4 \%
Vpp=10V 0.9 0.7 0.4 Y
Vpp=15V 0.9 0.7 0.4 \
Vibe High Level Input Vpp=5V 35 3.5 3.5 \Y
Voltage Vpp=10V 7.0 7.0 7.0 \%
Vpp=15V 11.0 11.0 11.0 Y
(Note 6) and Figure 8
In Input Current Vee—Vss=15V +0.3 +1075 | 0.3 £1.0 | pA
Vop2Vis2Vss
Vpp2Ve2Vsg
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AC Electrical Characteristics (Note 7)
TA=25°C, t,=t;=20 ns and Vgs=0V unless otherwise specified
Symbol Parameter Conditions Min Typ Max Units
tenLs ten Propagation Delay Time Vc=Vpp, C, =50 pF, (Figure 1)
Signal Input to Signal Output R, =200k
Vpp=5V 58 100 ns
Vpp=10V 27 50 ns
Vpp=15V 20 40 ns
tozms oz Propagation Delay Time R_=1.0 kQ, C_=50 pF, (Figures 2, 3)
Control Input to Signal Vpp=5V 20 50 ns
Output High Impedance to Vpp=10V 18 40 ns
Logical Level Vpp=15V 17 35 ns
tonzs oLz Propagation Delay Time R =1.0 kQ, C_=50 pF, (Figures 2, 3)
Control Input to Signal Vpp=5V 15 40 ns
Output Logical Level to Vpp=10V 11 25 ns
High Impedance Vpp=15V 10 22 ns
Sine Wave Distortion Vc=Vpp=5Y, Vgs=-5 0.4 %
R =10 kQ, V575 Vp_p, f=1 kHz,
(Figure 4)
Frequency Response — Switch Vc=Vpp=5V, Vgs=-5Y, 40 MHz
“ON” (Frequency at -3 dB) R =1 kQ, V|s=5 Vp_p,
20 Log,g Vos/Vos (1 kHz) —-dB,
(Figure 4)
Feedthrough — Switch “OFF” Vpp=5V, Vc=Vgs=-5Y, 1.25 MHz
(Frequency at —50 dB) R =1 kQ, V|s=5 Vp_p,
20 Logqo (Vos/V,s)=-50 dB,
(Figure 4)
Crosstalk Between Any Two Vop=Vea=5V; Vss=Vee)=—5V, 0.9 MHz
Switches (Frequency at =50 dB) R =1 KQV 545 Vp.p,
20 L0910 (Vos@yVos(a) )=-50 dB,
(Figure 5)
Crosstalk; Control Input to Vpp=10V, R =10 kQ 150 mVe_p
Signal Output Rin=1 KkQ, V=10V Square Wave,
C,_=50 pF (Figure 6)
Maximum Control Input R.= 1 kQ, C_=50 pF, (Figure 7)
Vosmn=Y2 Vos(1 kHz)
Vpp=5V 6.5 MHz
Vpp=10V 8.0 MHz
Vpp=15V 9.0 MHz
Cis Signal Input Capacitance 4 pF
Cos Signal Output Capacitance Vpp=10V 4 pF
Cios Feedthrough Capacitance V=0V 0.2 pF
Cin Control Input Capacitance 5 7.5 pF
Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. They are not meant to imply that the devices
should be operated at these limits. The tables of “Recommended Operating Conditions” and “Electrical Characteristics” provide conditions for actual device operation.
Note 2: Vgs=0V unless otherwise specified.
Note 3: These devices should not be connected to circuits with the power “ON”.
Note 4: In all cases, there is approximately 5 pF of probe and jig capacitance on the output; however, this capacitance is included in C| wherever it is specified.
Note 5: Vg is the voltage at the in/fout pin and Vg is the voltage at the out/in pin. V¢ is the voltage at the control input.
Note 6: If the switch input is held at Vpp, V|4c is the control input level that will cause the switch output to meet the standard “B” series Vo and oy output levels.
If the analog switch input is connected to Vss, V¢ is the control input level — which allows the switch to sink standard “B” series |lgy|, high level current, and still
maintain a Vg < “B” series. These currents are shown in Figure 8 .
Note 7: AC Paramters are guaranteed by DC correlated testing.
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AC Test Circuits and Switching Time Waveforms
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FIGURE 1. tp , tp y Propagation Delay Time Control to Signal Output
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FIGURE 2. tp,, tpnz Propagation Delay Time Control to Signal Output
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FIGURE 3. tpzy, tpyz Propagation Delay Time Control to Signal Output
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Vc=Vpp for distortion and frequency response tests
Vc=Vgg for feedthrough test

DS005661-10

FIGURE 4. Sine Wave Distortion, Frequency Response and Feedthrough
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AC Test Circuits and Switching Time Waveforms (Continued)
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FIGURE 7. Maximum Control Input Frequency
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SIGNAL INPUT (Vis)(V)
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SIGNAL INPUT (Vig)IV)
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AC Test Circuits and Switching Time Waveforms (Continued)
Temperature Switch Input Switch Output
Range Vob Vis lis (MA) Vos(V)
Tiow 25°C ThicH Min Max
5 0 0.25 0.2 0.14 0.4
5 5 -0.25 -0.2 -0.14 4.6
MILITARY 10 0 0.62 0.5 0.35 0.5
10 10 -0.62 -0.5 -0.35 9.5
15 0 1.8 1.5 1.1 1.5
15 15 -1.8 -15 -11 135
5 0.2 0.16 0.12 0.4
5 -0.2 -0.16 -0.12 4.6
COMMERCIAL 10 0.5 0.4 0.3 0.5
10 10 -0.5 -0.4 -0.3 9.5
15 0 1.4 1.2 1.0 1.5
15 15 -1.4 -1.2 -1.0 13.5
FIGURE 8. CD4016B Switch Test Conditions for V. ¢
Typical Performance Characteristics
"ON’ Resistance vs. Signal "ON'’ Resistance Temperature "ON'’ Resistance Temperature
Voltage T ,=25°C Variation for V 55-Vgs=10V Variation for V 5p—Vgg=15V
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Typical Applications
4 Input Multiplexer
10F 4
CHANNEL 1 SWITCHES
10F 4
CHANNEL 2 SWITCHES
I | _ComMMON
10F 4
CHANNEL 3 SWHCHES
10F4
CHANNEL 4 SWITCHES
gy —
43 2 1
CONTROL
DS005661-16
Sample/Hold Amplifier
b— OUTPUT
10F4
INPUT ——— switches —|—
LF356
II].WF
S/H
DS005661-17
Special Considerations
The CDA4016B is composed of 4, two-transistor analog voltages, <5V, the CD4016B’s on resistance becomes
switches. These switches do not have any linearization or non-linear. It is recommended that at 5V, voltages on the in/
compensation circuitry for “Roy” as do the CD4066B’s. Be- out pins be maintained within about 1V of either V5 or Vgg;
cause of this, the special operating considerations for the and that at 3V the voltages on the in/out pins should be at Book
CD4066B do not apply to the CD4016B, but at low supply Vpp Or Vgg for reliable operation. Extract
End
www.national.com 8

PrintDate=1997/06/27 PrintTime=11:31:10 12511 ds005661 Rev. No.Rroof 8



PhySIC&' DImensions  inches (millimeters) unless otherwise noted
0.785
{19.939)
MAX
0025 [1#] 3] [z] [17] o] [9] [®
{0.6385)
RAD 0.220-0.310
(5.588-7.874)
[ T2 To0 o] [sT [s0 L2
0.290-0.320 0.005 0.200
(7.366-8.128) (D."IIIZI;) GLASS 0.060 +0.005 (5.080)

1 SEALA”T (1524:0127) | MAX g 020-0.060
ote0 AT T (0.508-1.524)
(4.572) y

! 95° =5° B6°94° TY 5

[ 10° max 0.008-0.012 .
0.310-0410 {0.203-0.305) —T
| f310-0410 | o 0.018 +0.003 ’“‘ 0.125-0.200
(7874-10.41) (0.457 0.076) 31757 080)
(2.489) (3.175-5.080)
MAX BOTH ENDS 0.100 +0.010 0.150
{2.540 =0.258) )
MIN J4A (REV G)
Dual-In-Line Package
Order Number CD4016CJ or CD4016MJ
NS Package J14A
0740 0.770
" (18.60-19.56) >
0.090
(2.286)
INDEX
AREA
0.250 £0.010
(6.350 +0.254)
PIN NO. 1 ,, PINNO. 1
IDENT OTEITEITT \7/!_‘ T IDENT
0082 . 0030 mAXx _/
2.337) 10.762) DEPTH
OPTION 1 OPTION 02
(g"‘;—izm 0.300-0.320
- (7.620—-8.128) 0.065
0.145—0.200 il >
{68 5.080) — e el ety
_ i} | i
' ; — -t
A_ B
o5 0.008 —
o - il
“ :) 0.125-0.150 0.075 0.015
@7s-3810) fu goslniam 0.280
{7,112}
Tosvmen "> | en0t0mD o pits
ﬂ ﬂSUtll ot (Z 540 £0.254)
(1 270 -0.254) e 032 +33:‘;
fss oo
Dual-In-Line Package
Order Number CD4016CN
NS Package N14A
9 www.national.com
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CD4016BM/CD4016BC Quad Bilateral Switch

LIFE SUPPORT POLICY

CONDUCTOR CORPORATION. As used herein:

tems which, (a) are intended for surgical implant into
the body, or (b) support or sustain life, and whose fail-
ure 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

NATIONAL’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DE-
VICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL SEMI-

1. Life support devices or systems are devices or sys- 2.

A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

to the user.
National Semiconductor National Semiconductor National Semiconductor National Semiconductor
Corporation Europe Hong Kong Ltd. Japan Ltd.
Americas Fax: +49 (0) 1 80-530 85 86 13th Floor, Straight Block, Tel: 81-3-5620-6175
Tel: 1-800-272-9959 Email: europe.support@nsc.com Ocean Centre, 5 Canton Rd. Fax: 81-3-5620-6179
Fax: 1-800-737-7018 Deutsch Tel: +49 (0) 1 80-530 85 85 Tsimshatsui, Kowloon
Email: support@nsc.com English Tel: +49 (0) 1 80-532 78 32 Hong Kong
Frangais Tel: +49 (0) 1 80-532 93 58 Tel: (852) 2737-1600
www.national.com Italiano ~ Tel: +49 (0) 1 80-534 16 80 Fax: (852) 2736-9960

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.
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