TC401 BBP/BF C*MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TCA016BP/TC4016BF QUAD BILATERAL SWITCH

TC4016BP/BF contains for circuits of independent
bidirectional switches. When contral input CONT is
placed at "H" level, the impedance between the input
and output of switch becomes lew and when CONT is
placed at "L" level, it becomes high. This can be
used for switching analog and digital signals.
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RECOMMENDED OPERATING CONDITIONS

TC4016BP/BF

CHARACTERISTIC SYMBOL MIN, TYF, MAX, UNITS
DC Supply Voltage Vop 3 - 18 v
Input/Output Voltage Vin/Vour 0 - VoD
STATIC ELECTRICAL CHARACTERISTICS (In case not specifically sppointed, Vgg=0V)
TEST =40°C 25°C B5°C
CHARACTERISTIC | SYMBOL LTTONS Vss VDD IIHITEI
CEND vy (v | MIw, [MAX. | MIN. | TYP. [MAX. | MIN, | MAX.
5[3.5 | - 3.5 | 2.4 - 3.5 -
Control I
H:nhrznlt:P:t Vig | |Tis|=1oua w|7.0|- | 7.0| 4.8/ - | 7.0| -
& B 15| 11,0 - |11.0| 7.2/ - |1un.0| - .
Vi | [lis|=10pa w| - | 10| - 1.7 1.0 - | 1.0
Low Voltage
].5 = 1!ﬂ - 1!? ].-n - ll{i
Vin=5V 5| - - - o - - -
Viy=2.5V 5 - - - 2000 = - -
Vig=0.25V 51 - | - - 100! - - -
Vyp=10V | - | 600 | - 180 660 | - 840
ViN=3V 10| - 600 | - 300! 660 | - 840
| Vin-0.25V 0| - 600 | - 130| 660 | - 840
On-State VIN=157 15| - | 370 - 140| 400 | - | 520
Resistance Bow | VIN=7.3V 15| - 370 | - 160| &00 | - 520
Vin=0.25V 15| - 370 | - 100| 400 | - 520 .
[Vix=5V 51 5] - [6&00]| - 180| 660 | - | 840
Vig=0.25V | =5 5| o GO0 | - 00| 660 | - B40
Vin==5V -5 5| - | s00 | - 130| 660 | - 840
Vip=7.5V |-7.5|7.5| = | - 140 &00 | = 520
Vig=t0.25V 7.5|7.5| - | 370 | - 160| 400 | - | s20
Vig=-7.5V 7.5|7.5} - 7o) = lo0) 400 | = 520
Aln=State 5 5
Begistance 8 = = = = = = -
{Baman An:.r Ron L7.507.5| - - - 5 - - -
2 Euitches
Leakage Current OFF Vig=0V,Vour=18V| 18| - |*100 | - PO0.1 [¥l00 | - [1000
’ 5 = G.EE - ﬂ-ml Dizi - ?ij’
Quiescent Vi=®*Von. ¥ .
Dewvice Current Im} e 5 10 - 0.5 - 0.0011 0.5 - 13
* 15| - 1.0 | - .002| 1.0 - 30 A
M
ITH | Vyg=18V 18| = 0,1 | - 1072 0.1 | - 1.0
Input Current
Ly | V=0V 18| - |-0.1| - F1073|-0.1 | - =-1,0

* All walid input combinations.
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TC4016BP/BF

shall be feed-;hrough.

*4
shall be crosstalk.

Sine wave of *2.5Vp-p shall be used
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for V5 and the frequency of 20 logyg

Vis

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C)
CHARACTERISTIC SYMBOL TEST CONDITIONS VSS(V) Vpp (V) MIN. | TYP.| MAX.|UNITS
Propagation Delay Time tpLH 0 5 - 24 45
CL=50pF 0 10 - 11 15
(IN - oUT) EpHL 0 15 _ 8 12
- ns
Propagation Delay Time tpLH Rp=1kQ g 13 - ;g Zg
CONTROL - OUT t =
( ) pHL Cy,=50pF 0 15 _ 17 30
Max. Control Input fyax Rp,=1k& 0 5 - 10 -
Repetition Rate C;,=50pF 0 10 - 12 -
(CONT) B 0 15 - 12 ] -
= - 2 Z
Ry, ;kﬂ 4 MHzZ
RL,=2kQ - 23 -
. fuax
-3dB Cutoff Frequency Rp=10kq -5 5 - 22 -
(1-0) Ry =100kQ _ 22 .
Rp=1Mp
Cr=15pF (*1) - 22 -
Total Harmonic _ R =10kq _5 5 _ 0.16 _ o
Distortion f=1MHz (*2) ,
-50dB Feedthrough
Frequency - Rp =1k 3y =5 S| - | 600 - Kz
-50dB Crosstalk
- = * _ - -
Frequency Ry =1kQ (*4) 5 5. 1 MHz
RIN=1kQ 0 5 - 50 -
C talk
rOZZN;ROL oUT) - ~our10Ka 0 10 I Bl N
( - CL=15pF 0 15 - |150 | -
3 Control Input - 5| 7.5
Input Capacitance CIN
Switch I/0 - 5 - pF
Feed through Capacitance| CiN-ouT - 0.5 -
*1 Sine wave of *2.5Vp-p shall be used for Vig and the frequency of 20 loglo§——=—3dB
shall be fypx.
*2 Vjig shall be sine wave of *2.5Vp-p.
Vo
*3 Sine wave of #2.5Vp-p shall be used —————SOdB

Vos
for Vig and the frequency of 20 1og10§—— =~50dB
is
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TC4016BP/BF

CIRCUIT FOR MEASUREMENT OF ELECTRICAL CHARACTERISTICS

1. tpims tpmL ] 2. tpLE, tpur(CONTROL - OUT)
1/0-0,/1 VoD VD
G |
P.a 1,0 0/1
er _ i __Jl ]'CL=5ODF e

WAVEFORM WAVEFORM

tp=20ns tr=20ns

Vin Vin
1,/0
Vour Vour
0/1
~ (Vin—Voyr) ,
VIN O—— VOUT RoN-lOXTUT {kQ)
R, =10kQ
4o fyax(C)
VoD t; =20ns tf=20ns
VoD
CONTROL
01
o] Rp=1kQ
P.G
C Cy,=50pF 0/1
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TC4016BP/BF

CIRCUIT FOR MEASUREMENT OF ELECTRICAL CHARACTERISTICS

5. CROSSTALK BETWEEN ANY TWO SWITCHES

VoD SWITCH ON

/0

6. CROSSTALK, CONTROL TO INPUT

tr=R%0ns tg=20ns

90 90

CONTOROL IN
_—J lo% 10% X Vss

Vour ‘\/L

R,=1kQ

7. TOTAL HARMONIC DISTORTION, fMAx(I-O), FEEDTHROUGH

VoD
—————— — ~ -~ 25V
=1 ANA
/0 IN
0/1 ov
p.a 0 4 Vour \
[oA%Sy
- -1 7T L I —25V
i T
Vss
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