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High Degree of Linearity SN54HC4016 . . . J OR N PACKAGE
TLC40161 . . . D OR N PACKAGE
High On-Off Output Voltage Ratio (TOP VIEW)
Low Crosstalk Between Switches 14t YUavee
Low On-State Impedance of 50 Ohms Typ 182 3c
atVee = 9V 28]z 12[74cC
2a[]s  11[J4A
® Individual Switch Controls 2c[]s 10[] 4B
® Extremely Low Input Current 3c(le o[]3s
GND[}7 8[13A
description
i T
The TLC4016 is a silicon-gate CMOS quadruple logic symbol
analog switch integrated circuit designed to YPPUILE | N vo N @
handle both analog and digital signals. Each 1a 0 hl 1 1—4»——18
switch permits signals with amplitudes up to 2c 18 N
12 volts peak to be transmitted in either 2a ) M L 328
direction. (6)
‘ ‘ 33— ln, 19) 45
Each switch section has its own enable input 348!
control. A high-tevel voltage applied to this ac 2| N o
control terminal turns on the associated switch PPRRAL) ﬂ [¢>—4B
section.
. . . . . . ! This symbol is in accardance with ANSI/IEEE Std 91 1984 and
Applications include signal gating, chopping, IEC Publication 617 12
modulation or demodulation (modem), and signal
multiplexing for analog-to-digital and digital-to-
analog conversion systems
The SN54HC4016 is characterized for operation
from —55°C to 125°C, and the TLC4016l is
characterized from —40°C to 85°C.
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SN54HC4016, TLCA016]
SILICON-GATE CMOS QUADRUPLE BILATERAL ANALOG SWITCH

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

Supply voltage range (see Note 1) .. ... ... ... .. ... . ... .. . .. -05Vtoi1bV
Control-input diode current (Vi < Qor V| > VCC) .. .. oo +20 mA
1/O port diode current (V) < O or VYO < VCC) - - - o +20 mA
On-state switch current (Viy0 = Oto VCC) - - -« oo +25 mA
Continuous current through Vcc or GND pins .. ... ... ... ... .. ... ... . . . ... +50 mA
Continuous total dissipation at {or below) 25°C free-air temperature (see Note 2):
D package . .. ... .. 950 mW
JPACKAGE . . . e 1025 mW
N package . .. .. .. . 875 mw
Operating free-air temperature, TA: SN54HC4016 ... .. .................. -565°C to 125°C
TLCA018! . .. .. .. . .. —40°C to 85°C
Storage temperature range . . ... ... ... -65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D and N packages . . . . ... 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package . ... ......... 300°C

NOTES: 1. All voltages are with respect to ground uniess otherwise specified.
2. For operation above 25°C free-air temperature, see Dissipation Derating Table.

DISSIPATION DERATING TABLE

M. 1+ Power Dissipation Derating
Package
25°C 85°C 125°C Factor
D 950 mW 494 mW 7.6 mw;°C
J 1025 mw 533 mW 205 mW 8.2 mw/°C
N 875 mW 455 mW 175 mwW 7.0 mwW/°C

recommended operating conditions

MIN  NOM MAX | UNIT
Supply voltage, Voo 21 5 12 Vv
110 port voltage, V)0 0 vee \
Veeg - 2V 1.5 Ve
High level input voltage, V(y Veg - 48V 318 vee v
Veg — 9V 6.3 Vee
Vee 12V 8.4 vee
Vee 2V 0 0.3
Low fevel input voltage. V) vee ~ 45V 0 o8 v
Vee = 9V 0 1.8
Veeg - 12V 0 2.4
Ve = 2V 1000
Input rise time, t, Vee = 45V 500 ns
Vee - 9V 400
vee 2V 1000
Input fall time, t¢ Vee 45V 500 ns
Ve - 9V 400
SN54HC4016 55 125
Operating free-air temperature, Tp °C
TLC4016] 40 85

Twith supply voltages at or near 2 volts, the analog switch on-state resistance becomes very noniinear. it is recommended that only digital

signals be transmitted at these low supply voltages.

{/
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SN54HC4016, TLCAD16I

SILICON-GATE CM0OS QUADRUPLE BILATERAL ANALOG SWITCH

electrical characteristics over recommended operating free-air temperature range {unless otherwise

noted).
SN54HC4016 TLC40161
PARAMETER TEST CONDITIONS v UNIT
CC I'miN TYPT MAX | MIN TYPT MAX
Ig 1 mA, 45V 100 220 100 200
va Ot Ve 9 vV 50 120 50 105
See Figure 1 12V 30 100 30 85
On state switch 2v 120 240 120 215 | @
r ~.
Son resistance Is = 1 mA,
45V 50 120 50 100
Va = Oor Ve
ERY 35 80 35 75 2
See Figure t
12V 20 70 20 60
45V 10 20 10 20
On state switch Va = 010 Ve, v s s s s o /]
resistance matching See Figure 1 - )
12V 5 15 5 15 O
V| OorVce 2V 1 A1 >
] Control input current Vi Oor Ve to A g
T 25°C 6V <0 0.1
55V 10+ 600 T10 =600 72]
Off state switch Vs +Vce. o
ISoft -, ) on F 5 9V <15 1800 115 +800 | nA
eakage current €e rigure 12 v 20+ 1000 7320 = 1000 E
o o N ooy 55V © 10 <150 =10 + 1560 Q
t tc ~C
ISon | " state swite sA ; ”'3 ce 9V <15 <200 T156 1200 | nA I
Lakdge current ee Figure 12 v ' 20 7300 T 20 N 300
55V 2 40 2 20
Vi Oor Vg,
lcc Supply current ) o 9V 8 160 8 80 rA
o 12V 16 320 16 160
c | AorB 2Vio 15 15 F
i nput capacitance C 12 v 5 0 5 0 p
Feedth h 2Vio
cp  ceatrous AtoB vi 0 5 5 oF
capacitance 12V
tAl typical values are at Ty 25°C
i
TEXAS U 2-619
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SN54HCA4016, TLCA016I
SILICON-GATE CM0S QUADRUPLE BILATERAL ANALOG SWITCH

switching characteristics over recommended operating free-air temperature range, CL = 50 pF (unless

otherwise noted)

PARAMETER TEST CONDITIONS v SNB4HC4016 TLC4016I UNIT
C€C ['min TveT MAX | MIN TYP! max
2V 25 75 25 62
Propagation delay time, 45V 5 15 5 13
tpd See Figure 4 ns
P AtoBorBto A 9 v 4 14 q 12
122V 3 13 3 11
2V 32 150 32 125
2 R 1 kE a5V 8 a0 8 25
ton Switch turn-on time ns
See Figures 5 and 6 9V 6 18 6 15
12V 5 15 5 13
I 2V 45 252 45 210
o RL 1 ki, 4565V 15 54 15 45
g totf Switch turn-off time . ns
See Figures 5 and 6 9V 10 48 10 40
o 12V 8 45 8* 38
w Switch cutolf frequency 45V 100 100
feo MHz
U channel loss ~ 3 dB) 9V 120 120
] Control feedthrough voltage
V See F 7 4.5V 180 Vv
s, OCFiPP) to any switch, peak to peak ee Figure 180 m
8 Frequency at which crosstalk
»n attenuation between any two| See Figure 8 45V 1 1 MHz
switches equals 50 dB
tAll typical values are at Tp - 25°C.
PARAMETER MEASUREMENT INFORMATION
V(l;c
V| = Vee X1
TEST 1 B
A SWITCH
1
Va E
FIGURE 1. ON-STATE RESISTANCE TEST CIRCUIT
vee
vy = o——Cx1
TEST B
A SWITCH ! Ve
Va 1
Istofti~—®» T
Vg = Vo - Vg
CONDITION 1: Va = 0. Vg = Vg¢
CONDITION 2: VA = Vee. Vg = 0
FIGURE 2. OFF-STATE SWITCH LEAKAGE CURRENT TEST CIRCUIT
2-620 Texas ‘-’
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SN54HC4016, TLC4016!
SILICON-GATE CMOS QUADRUPLE BILATERAL ANALOG SWITCH

PARAMETER MEASUREMENT INFORMATION

vVee
c
Vi = Vi x1
TEST B
SWITCH
A A 1
L

FIGURE 3. ON-STATE SWITCH LEAKAGE CURRENT TEST CIRCUIT
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HCMOS Devices H

V(l:c
Vi = V4 ¢ | X1
TEST Jeora_
o]
v, _Aonrs| SWITCH c0 o
T>°
TEST CIRCUIT
———————— Vee
v
A o"! B 50% ! 50%
| ]
! 1 ov
! ]
| !
b—b:—— tad tpd —ig——p|
|
1 |
! I~ ——— Von
v | }
0
B OR A 50% 50%
ov

VOLTAGE WAVEFORMS

FIGURE 4. PROPAGATION DELAY TIME, SIGNAL INPUT TO SIGNAL OUTPUT
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SN54HC4018, TLC40161

SILICON-GATE CMOS QUADRUPLE BILATERAL ANALOG SWITCH

PARAMETER MEASUREMENT INFORMATION

Vee
4
¢ l $1ua
Vi X1 yest 8
SWITCH 1 - Vo
Al (1 OF &) L
50 pF
T T
TEST CIRCUIT

Vi 50%

Vo

se01n6Q SOWOH !
i—

oV

|
toff = 'PLZ—K—D:
| ~Vce
|
|

10%

—————Vo

VOLTAGE WAVEFORMS

FIGURE 5. SWITCHING TIME itpz|. tpL2). CONTROL TO SIGNAL OUTPUT
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SN54HC4016, TLC40161
SILICON-GATE CMOS QUADRUPLE BILATERAL ANALOG SWITCH

PARAMETER MEASUREMENT INFORMATION

Vee

vi

c
SWITCH 1
Al, (1 OF 4)

TEST CIRCUIT

vVee

|||—0
HCMOS Devices H

Vol

VOLTAGE WAVEFORMS

FIGURE 6. SWITCHING TIME (tpzH. tpHz). CONTROL TO SIGNAL OUTPUT
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SN54HC4016, TLC4016I
SILICON-GATE CMOS QUADRUPLE BILATERAL ANALOG SWITCH

PARAMETER MEASUREMENT INFORMATION

s801neq SOWOH u

vee
]
v X1 TEST
SWITCH 1 Vo
B (1 OF 4)
%soo Q l I50 pF & 600
TEST CIRCUIT
——————————— v
; 90% 90% ,
7 ; i
|
LS | ) 10% ov
—p-tr -t tf
Vo 1k VOCF(PP}
VOLTAGE WAVEFORMS
FIGURE 7. CONTROL FEEDTHROUGH VOLTAGE
vece
—{x1 TEST
SWITCH 1 vor
Vi—e ! 1 oF A Iso pF%GOO )
600 1! —1*? TEST = =
SWITCH 2 Vo2
2 {1 OF 4
SEE NOTE
50 pF 3 600 1
600 ¢ J_ I
NOTE: ADJUST ffarax = 02 = 50 aB.
Vo1
FIGURE 8. CROSSTALK BETWEEN ANY TWO SWITCHES. TEST CIRCUIT
2-624 Texas Jw
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