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SN54HC4016, TLC40161
SILICON-GATE CM0S QUADRUPLE BILATERAL ANALOG SWITCH

D2922, JANUARY 1988

High Degree of Linearity 3 SNB4HC4016 ., . . J OR N PACKAGE

TLC40161 . . . D OR N PACKAGE
High On-Off Output Voltage Ratio - (TOP VIEW) ,‘—-. 5 ‘ { '
Low Croastalk Between Switches 1 AE1 Vee E
Low On-State Impedance of 50 Ohms Typ . 1812 1C
atvee =9V 2813 4C
2A[]a 4A
@ Individual Switch Controls < 2cs 48 _
® Extramely Low Input Current 3c(ls 38 )
v P GnND [7 3A 2 v
description " :
The TLC4016 is a silicon-gate CMOS quadruple logic symbol (7] ’
analog switch integrated circuit designed to 18 g N @ 8 )
handle bath analog and digital signals. Each w0l 1|18 S .
switch permits signals with amplitudes up to . 2c 18! N @ : o
12 volts peak to be transmitted in either aada O3 | {228 o
direction. . ac 18 ~ N @ . n
Each switch section has its own enable input 388 ) ) > (@] :
control, A high-level voltage applied to this . ac 12 N 1o E
contral terminal turns on the associated switch Mﬂ'.“_.r_l_ —>——48 (& :
section. X :

. et . . . . T This symbol Is in accordance with ANSI/IEEE Std 91-1984 and
Applications include signal gating, chopping, [EC Publication 617-12.

modulation or demadulation (modem), and signal
multiplexing for analog-to-digital and digital-to-
analog conversion systems.

The SN54HC4016 Is charactarized for operation
from ~85°C to 1269C, and the TLC4016l is
characterized from —40°C to 85°C.

logic diagram (positive logic)
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TEXAS INSTR (LOGIC) 25E D W 49L1723 008LA55 b
SNG64HC4016, TLC4016] :
SILICON-GATE CMOS QUADRUPLE BILATERAL ANALOG SWITCH 1-51-11
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage range {seeNota 1} ........cvvieeiivnnavans e e -05Vtois V¥
Control-input diode current (Vi < OorVi > Veg) v v v cven e Chterr b sene s cees 20 MA
1/O port diode current (Vi < 0 orVIJO < VCC) + e cvvevvervasn i veiereres. £20mA
On-state switch current (Vijg = OtoVegh. oo vvvvennvn Ceser e e e e +25 mA
Continuous current through Vec or GND pins . ........ ... Ceh e erea +50 mA
Continuous total dissipation at {or below) 26°C free-air temperature (see Note 2): .
Dpackage .........n et evesaaenen R et ee et e 950 mW
Jpackage........ e rcesenaneas P I I 1025 mW
N package ......... el e h e i e 875 mW
Operating free-air temperature, TA: SN64HC4016 ..............c.vvvnnn -55°C to 126°C
TLC40161 ....c.c... PP veresecses —40°C to 85°C
Storage temperatura range <. ......ce0. PPN Chreeaaesen .. —65°C to 160°C
Lead temperature 1,8 mm (1/16 inch) from case for 10 seconds. D and N packages ....... 260°C
Lead temperature 1,86 mm (1/18 inch) from case for 60 seconds: J package ........... .. 300°C

sadinag SOWOH E

2-618

NOTES: 1. Alf voltages are with respect ta ground unless otharwuso specmed
2. Far oparation above 25°C free-alr n 8, see Dissi n Derating Table,

DISSIPATION DERATING TABLE

et Maximum Powar Dlssipation Derating

i " 25°C 86°C 126°C Factor
D 960 mW 494 mW 7.6 mW/°C
J 1026 mW 533mW  206mW | 8.2 mwW/°C
N 876 mW 458 mW 175 mW 7.0 mW/°C

recommended operating conditions

MIN NOM MAX | UNIT
Supply voltage, Vcg ) 2t § 12 \
1/0 port valtage, V)0 ] 0 Vee v
Veg =2V - 1.6 Vece
’ . Vee = 45V ] 3.16 Vce
High-leve! input voltage, V|y Voo =9V , - 63 Voo \
Vee = 12V 8.4 Vee
Vee = 2V 0 0.3
Vee = 4.5 V 0 0.9
Low-level Input voltage, Vii, . Voo = 9V 2 KK v
Vee = 12V 0 2.4
Veg = 2V ] 1000
Input rige time, t; Vce = 4.5V ] o - i 500 | ns
Vee =9V i 400
Vec = 2V ] . ] 1000
Input fall time, t¢ Vee = 45V 500 ns
Veg=9V ] ] 400
. . SN54HC4016 -55 125
Operating free-air tamperature, Ta TLeq0Tel - —20 5 °c

twith supply voltages at or naat 2 volts, the analog switch on-state resistance becomes very nonlinear. It is recommended that anly digital

signals ba transroitted at thase low supply voltages.
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7 SN54HC4016, TLCA016!
SILICON-GATE CMOS QUADRUPLE BILATERAL ANALOG SWITCH
elactrical characteristics over racommended aperating free-air temperature range {unless otherwise
noted). : _ : 1
. i
SN54HC4016 TLCA016 H
PARAMETER TEST CONDITIONS | Vee  [gm 7yt max [Tn Tvet max | N7 i
Is = 1 mA, 45V 100 220 100 200
va = 0to Vce, 9V 50 120 50 105 s
) See Figure 1 12V 30 100 30 86 i
rgon CrootOle awitch 2V 120 240 120 215 | 3
resistance Is = 1 mA,
Va = 0 or Vg, 45V 50 120 60 100
Seo Figure 1 9V 35 80 35 786 2
12V 20 70 20 60 ]
On-state switch Va = 0to Voe. 4': \\; 1: ?g 12 f: a 3 .
) ) Fiaure 1 7 ,
resistance matching See Figure XY 5 15 3 15 .2
I Vi = 0 ar Vee 2V 1 | £1 > .
I} Control input current Vi = 0 orVge, ~to A @
Ta = 26°C 6V +0.1 +0.1 ]
55V 10 2600 10 £600 N
fi- itch = , .
ISoff gak:‘a;::;f‘ ‘slfe . i::czc gV $15 =800 z7s z800 | na | © -
9 9 12V £20 = 1000 20 £ 1000 s
. 5.5V +10 =150 £10 =150 Q
fSon I‘::k’a":’;‘:::::‘ Z:e n Oor ;’ cc 9V 116 £200 315 2200 | nA | Lo
e aure 2V £20 +300 $20 %300
5.6V 2 40 2 20
lcc  Supply current :" - g‘" vee: v | g 160 8 80 | uA
0= 12V 76 320 16 160 .
¢ tnput AorB . j2vew 16 ] 15 e .
i lnputedp c 12V 5 10 5 10| " :
Feedthrough 2Vto ) 4
Ct capacitance AtoB Vi=0 12V 5 5 PF :

T All typical values are at To = 26°C.

X N
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SN54HC4016, TLCA0161 .
SILICON-GATE CMOS QUADRUPLE BILATERAL ANALOG SWITCH T-51-11

switching characteristics over recommended operating free-air temperature range, C|_ = 50 pF (unless
otherwise noted) .

SNG64HC4016 TLC40161
PARAMETER TEST CONDITIONS Vee MIN_ TYPT MAX | MiN_ TYrT mMAX UNIT
2V 25 75 25 62
Propagation delay time, . 45V 5 16 5 13
'pd AtoBorBoA See Figure 4 3V a2 2 12| ™
12V 3 13 3 11
2V 32 160 32 126
2 t Switch turn-on time AL = 10, asy 8§ 30 8 251
on See Figures 5and 6| 9V 6 18 616
12V ) 5 15 5 13
: 2V 45 252 45 210
o . . RL = 1k@, 45V 15 54 15 45
S [wf Switch turn-off time Seo Figures 5and 6 | 9V 0 48 w0 a0 | ™
o 12V 8 45 8 38
»n ¢ Switch cutoff frequency 4.5 V 100 _ 100 MHz
v I e {channel loss = 3 dBj 9V 120 120
® Control feedthrough voltage . - "
s' Vacriepr) to any switch, peak to peak See Figure 7 45V 180 180" | mv
8 Frequency at which crasstalk
[ attanuation between any two|  See Figure 8 485V 1 1 N MHz
switches equals 50 dB

YAl typical values arg at Tp = 25°C.

PARAMETER MEASUREMENT INFORMATION

Vce
Vi = Vee c [ X1 )
TEST 1 8
A SWITCH
1
Va 4__.
<4+—Is

-3

FIGURE 1. ON-STATE RESISTANCE TEST CIRCUIT

V(I;c
Vi=0 4 o
TEST By
A SWITCH B
vaA—- 1
Is(att) =0 L
Vg =VaA - Vg

CONDITION 1: Vp = 0, Vg = Vgg
CONDITION 2: VA ~ Vgg. Vg = 0

FIGURE 2. OFF-STATE SWITCH LEAKAGE CURRENT TEST CIRCUIT
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PARAMETER MEASUREMENT INFORMATION
Vee .
|
Vi=ViH L o
. TEST ML
0 al, SWITCH
r,
Val "‘ =4
FIGURE 3. ON-STATE SWITCH LEAKAGE CURRENT TEST CIRCUIT
Vee
Vi = Viy c X1 TesT BORA
AORB SWITCH ! | Vo
V|——-|1 ) TSO pF
TEST CIRCUIT i

------- Vee
Vi lz
A 0|I; B8 50% 6§0% ..
| ov
. —p—t

7~ ed tad -—-N—-—’l
{ |
l i~~~ Vou
vo ‘ | {
BORA _ 50% 50%
ov
VOLTAGE WAVEFORMS

FIGURE 4. PROPAGATION DELAY TIME, SIGNAL INPUT TO SIGNAL OUTPUT

s
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SN54HC4016,. TLCAO16I
SILICON-GATE CMOS QUADRUPLE BILATERAL ANALOG SWITCH

1-51-11
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TEXAS INSTR (LOGIC)
SN54HC4016, TLC4016I

SILICON-GATE CMOS QUADRUPLE BILATERAL ANALOG SWITCH

Q g
R NN

25E P WM 8961723 008k959 3 -:

T-51-11

seoineq SOWOH m

PARAMETER MEASUREMENT INFORMATION

Vee
| é
¢ 1k
Vi XU regr 8
A SWITCH 1 - Vo
-L——— 1 {10F4) 50 pE
1 —T T
TEST CIRCUIT
---------- Vee
vi 1‘ 50% \&0%
| } ov
[e——p—ton = tpZL toff = ‘Ptz—k—b’
T X90% ) : ~Vee
Vo |
10%
= ————vVa
VOLTAGE WAVEFORMS

FIGURE 6. SWITCHING TIME (tpzL. tpLz), CONTROL TO SIGNAL OUTPUT
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SN54HC4016, TLCA016I
SILICON-GATE CMOS QUADRUPLE BILATERAL ANALOG SWITCH

\

\

\

| PARAMETER MEASUREMENT lNFpRMATION

Vee :
vi = ITR—

‘b
50 pF 31 ki

8
SWiTCH 1@ Vo
LA g GoF4 |

<
TEST CIRCUIT
V¢ @ 2~ mmm—————— vVee
Vi . 50% §0%
i |
—i ————— ov ! oV
l€—dt—ton = tPZH toff = tPHZ {4
!
vV — e e — — vV,
= OH 9% OH
Vo :
\
| 0% ~0V - . =0V

VOLYAGE WAVEFORMS
FIGURE 6. SWITCHING TIME (tpzH. tpHZ). CONTROL TO SIGNAL OUTFUT

T-51-11

HCMOS Devices H
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SN54HC4016, TLC4016I
SILICON-GATE CMOS QUADRUPLE BILATERAL ANALOG SWITCH T-51-11

PARAMETER MEASUREMENT INFORMATION

Vece
|
V) X1 TEST
SWITCH 1 Vo
, (10Fa)
600 1 " J_ ' =150 pF 3 600
TEST CIACUIT
I , e e v
2 90% 90% '
vi | o
Q 1onf | ) b Xero%
7 - N (I ov
e—pl-t -t
U S g et e tvmh i mme v -
(]
<.
0 Vo VOGFIPP}
@ | i
(7]
VOLTAGE WAVEFORMS )

FIGURE 7. CONTROL FEEDTHROUGH VOLTAGE

Vce

1" vesr

SWITCH 1 Vo1
vi 1 (10F4) 50 pF $600

600 0 TEST = =

SWITCH 2 Vo2
2 (1 OF 4}
SEE NOTE
50 pF €600 @
600 -J-

NOTE: ADJUST ffarax = 292 = 50 B,
Vo1

FIGURE 8. CROSSTALK BETWEEN ANY TWO SWITCHES, TEST CIRCUIT
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