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SN54HCA4066, TLCA066!
SILICON-GATE CMOS QUADRUPLE BILATERAL ANALOG SWITCH

02922, JANUARY 1986

‘ @ High Degree of Linsarity SNB4HCA4066 . . . J OR N PACKAGE
| ) . TLC40661 . . . D OR N PACKAGE
® High On-Off OQutput Voltage Ratio ] (TOP VIEW] _ ,—r_ S ' -‘ |
@ Low Crosstalk Between Switches 1A Uidvee )
{ ® Low On-State Impedance . . .Typically 18z 3fd1c
| 30 Ohms at Vgg = 12V 28[0a 1204c
. . 2aja  uldsea .
@ [ndividual Switch Controls 2c]s  10[]48 E
® Extremely Low Input Current - 3c[s 9[]38 3
., ano [ 8] |3A 2 ’
® Functionally Interchangeable with National
Semiconductor MN54/74HC4066, Motorola logi bott :
MCE4/74HC4066, and RCA CD40G6A ogic symbo @
, (13) : o g
10— —IX1 -
description TN ) i A R =
The TLC4066 is a silicon-gate CMOS quadruple T ge.dB - N -4 :
analog switch integrated circuit designed to 2880 { l L ¢—»—13L0p a
handle both analog and digital signals. Each ac 8 (7]
switch permits signals with amplitudes up to 8 () Mgg Q
12 volts peak to be transmitted in either STTRES A . s
direction. . ::W ANLUpra T
Each switch section has its own enable input I ’
control. A high-level voltage applied to this 1 This symbal is in accardance with ANSI/IEEE Std 91-1984 and -
control terminal turns on the associated switch IEC Publication 617-12.
section,
Applications include signal gating, chopping,
modulation or demodulation {modem), and signal
multiplexing for analog-to-digital and digital-to-
analog conversion systems,
The SN54HC40686 is characterized for operation
from —-56°C to 125°C, and the TLC4066! is
characterized from —40°C to 85°C.
logic diagram {positive logic}
A
Vee 4 l Vee
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SN54HC4066, TLCA066I
SILICON-GATE CMOS QUADRUPLE BILATERAL ANALOG SWITCH T-51

-11

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

Supply voltage range (see Note 1) . .. ... cviiriiinrr it etnrsesnces. —06VI0O16V

Control-input diode current (V] < O or VI > VCC) v e v vvevveiiiniineninveennaas.. £20mA
170 port diode current (Vi < 0or VIO K VCC} - e v vvviiviiinicvncanaiirraasvess 20 mA
On-state switch current (VIJO = 0to VO st v v vvrvinvincrenenssnnranssanisess £25 mA
Continuous current through Vec or GND pins .. . .o v v oo v vvvcvnsnronanssasssss 850 mA
Continuous total dissipation at {or below) 25°C free-air temperature (see Note 2): ’
DPackage «....verieurseirrirnnsntersrasseracisirsriairrrasensesesess 350 MW
Jpackage ... . veiiinaiiin Checeen o err e e ......1025mW
2 NDACKAGE «vvvvvvvens s et enrreennnennss e, Gt iirereaeneise.. BIEMW
Operating free-air temperature, TA. SN54HC4066 ..... teieierecrsness —B6°C to 125°C
TLC4066] .......cocvvevineraveneaa., —40°C to 85°C
pu Storage temperature range .. ... .ccoveorersnncreerascsscrcsasssrssesr. —65°C to 160°C
(2] Lead temperature 1,6 mm {1/16 inch) from case for 10 seconds: D and N packages veeee. 260°C
3 Lead temperature 1,6 mm {1/18 inch) from case for 60 seconds: J package -............ 300°
8 NOTES: 1. All voltages are with respect to ground unless otherwise specified.
U 2. For operation above 25°C free-air temperature, see Dissipation Derating Table:
2 DISSIPATION DERATING TABLE
g v - L Maxi Power Dissipati Derating
(71 SR 259C 85°C 126°C |  Factor
D 950 mW 494 mW - 7.6 mWI°C
J 1025 mW 533 mW 206 mW 8.2 mw/°C
N 8756 mW 455 mW 176 mW 7.0 mW/°C

recommended operating conditions

MIN NOM MAX | UNIT

Supply voltage, Vce 2t 5 12 v

110 port voltage, Vi0 ) 0 Vee v
) Vgc =2V 1.5 Vee
i ; Ve =45V 3.15 ~ Vce

X , - - \
High-level input voltage, V|4 Voo =9V 53 Voo
Veg = 12V ] ) 8.4 Vece
Vee = 2V o 0 0.3
. Vee = 45V 0 0.9

Low-leval input voltage, Vi Voo =0V 5 , T8 \'
Vee = 12V ] 0 2.4
Vee =2V 1000

Input rise time, tg Vo =45V ] ] ] 500 ns
Ve =9V ) ] ] B ] 400
Veg =2V 1000

Input fall time, tf Veg =456V ] 6500 ns
Ve =9V ] 400

. . SNG§4HC4068 -85 125 o

. . - (o]

Operating free-air p e, TA TLE4066) T 6
tWith supply voltages at or near 2 volts, the analag switch on-state resistance b es very nonli Ltis ded that only digital

signals be transmitted at these low supply voltages.
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SN54HCA4066, TLCA066!
SILICON-GATE CMOS QUADRUPLE BILATERAL ANALOG SWITCH

elactrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
SNB4HCA086 TLC4068!
PARAMETER TEST CONDITIONS | VoG [ 7vpf MAX [N vypt max | UMT
Is = 1mA, a5V 100 220 100 200
va = 0to Vee 9V 50 110 50 105
On-stats switch Sea Figure 1 12V 30 90 30 85
S0n | egistance s = 1mA — 3V 120 240 120 215 | @
Va =0 m’v 4.5V 60 120 50 100
secFiguat |2 3% #0 %__75 2
ee Fig TiZv 20 70 20 60
On-state switch Va = 0to Vce, 45V 19 20 19 20 »
resistance matchin See Figure 1 9V 5 15 5 15 1 3]
"8 g T2V 5 15 5 15 0
2V 'S
] Control input current Vp = 0orVce “or +1 %1 A @
8V Q
- 5.5V 10 =600 +10 £600 7,
s S g o e s R
eaxag 4 hd T2V 20 £1000 20 = 1000 s
- - 66V 10 %150 £10 =150 o
Son :":'m:w"s:' \slAe ; 0o ;’ cc a9V =15 £200 =16 £200 | nA T
akage curre a6 Figure 12V =20 £300 220 300
5.5V 2 40 2 20
icc Supply current :Il : gor vee: - av 8 160 8 80 A
0= 12V 16 320 16 160
) AorB 2Vto 15 18
Ci  Input capacitance g 12V 5 10 5 w0] *
Feedthrough 2Vto
= F
Ct capacitance AtoB Vi=0 12V 5 5 P
tAll typical values are at T = 26°C.
l
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) i ] SNBAHCA080 TLCA086]
PARAMETER TEST CONDITIONS ch MIN_ TYPT MAX | mIN_ Tvpt MAX UNIT
2V 25 75 15 30
Propagation delay time, ) 45V [ 15 5 13
tpd AtoBorBtoA Sea Figure 4 9V 712 2 10| ™
12v 3 13 3 11
2V 32 150 32 125
2 t, Switch turn-on time AL = 1k, 45V 8 30 8 25 ns
on Sea Figures 5and 6] 9V 6 18 6 15
12V 5 15 5 13
I 2V 45 252 45 210
o t Switch turn-off time AL = 1ka, 45V 15 __ 54 18 As ns
S | Seo Figures Gand 6| 9V 10 48 10 40
(o] 12V g 45 3 38
o . Switch cutoff fraquency 4.5 V 100 100 ] MHz
(] co {channel loss = 3 dB) 9V __120 120
o Contro! feedthrough voltage ]
S. VOGF(PP) 10 any switch, paak to peak See Figure 7 45V 180 189 mV
8 " Frequency at which crosstalk ]
» attenuation hatween any twa| See Figure 8 4.5V 1 1 MHz
switches gquals 50 dB
LAl typical values are at T4 = 25°C.
PARAMETER MEASUREMENT INFORMATION
V(I;c
Vi = Vee ¢ | X1
TEST B
A SWITCH
va %
D~
FIGURE 1. ON-STATE RESISTANCE TEST CIRCUIT
Vee
c |
V=0 X1 i
TEST 1 B8 v
A SWITCH 8
VA
Is(otti—> L
Vg = Vao ~ Vg
CONDITION 1: V4 = 0, Vg = Vae
CONDITION 2: Va = Vgg. Vg = 0
FIGURE 2, OFF-STATE SWITCH LEAKAGE CURRENT TEST CIRCUIT
i
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SN54HC4086, TLCA066I
SILICON-GATE CMOS QUADRUPLE BILATERAL ANALOG SWITCH
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switching characteristics over recommended operating free-air temperature range, Ct. = 50 pF (unless
otherwise noted)
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PARAMETER MEASUREMENT INFORMATION
Vce
Vi = ViH- L
TEST 118
2 al. SWITCH
va S

FIGURE 3. ON-STATE SWITCH LEAKAGE CURRENT TEST CIRCUIT

Vee
) L
Vi = ViH c X1 TesT B OA A
1 vo
v -Aons| SWITCH I 50 oF
TEST CIRCUIT
et Vee
v
AORB ! 650% ! 60%
—_— 1 ! ov
| {
| I
——p—tpd tad —le—»

|
|
[ —\ VoH
vo | |
BORA 60% 50%
ov

VOLTAGE WAVEFORMS

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

T-51-11
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SN54HC4068, TLCA066]
SILICON-GATE CMOS QUADRUPLE BILATERAL ANALOG SWITCH
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TEXAS INSTR (LOGIC) 25 ) W B‘lEI?EB 008k993 3

SN54HCA4066, TLCA066I 5
SILICON-GATE CMOS QUADRUPLE BILATERAL ANALOG SWITCH T-51-11

PARAMETER MEASUREMENT INFORMATION

Vee
c I Stk
$
vi X1 st 8 1
SWITCH 1 * Vo
Aly  1oFa L
60 pF
o L I T
TEST CIRCUIT

=

) _— T == Vee

g vi 50% 50%
‘ 79 / : ; ov
i w) f~———pl—ton = tp2L toff = 'MH
; 2 —-——?‘ 920% : avcc

1}

Q Vo 1
1 13 \
| @ 0% _ ___ Vo

VOLTAGE WAVEFORMS

FIGURE 6. SWITCHING TIME (tpzp, tpLz), CONTROL TO SIGNAL OUTPUT
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SN54HCA066, TLCA066I
SILICON-GATE CMOS QUADRUPLE BILATERAL ANALOG SWITCH

PARAMETER MEASUREMENT INFORMATION . T-51-11

Vee

Vi N B
swirtcH  1}—e Vo
LAl, 1oFa4l

IR
I 5O pF 31 ko

LA ke

TEST CIRCUIT

Vgg @~ 20— Vee
50% .
|
ov | ov

|
toff = tPHZ ~l¢—M

|
[—»f—ton = tPZH
|
: VOH —t .—90_9.6_ - =VoH
Vo I
|
Rk N ov -0V

VOLTAGE WAVEFORMS

HCMOS Devices H

FIGURE 6. SWITCHING TIME (tpzH. tpH2), CONTROL TO SIGNAL OUTPUT
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SN54HC4066, TLC4066] T-51-11
SILICON-GATE CMO0S QUADRUPLE BILATERAL ANALOG SWITCH e

PARAMETER MEASUREMENT INFORMATION

Vee
|
vi— X1 qest
SWITCH 1 Vo
1 {1 0F 4)
%300 o] ) J- Tso pF ¢ 600 0
TEST CIRCUIT
X ——— ey
0 -90% 20% !
3 " / : i
10% 10
7] 7 | o ov
o ty —pi- 1t
e s e
s
| a Vo - Vocripp,
b | (PP}
3 I
VOLTAGE WAVEFORMS

FIGURE 7. CONTROL FEEDTHROUGH VOLTAGE

Vee

—IXt  eer

SWITCH 1 Vo1
° 10F 4 | %
vi 1 ! ! 50 pF 2600 0
X2

800 0 ] TEST = =

SWITCH 2 Vo2
2 (10F4 '
SEE NOTE
60 pF 600 0
600 0 J_ 1‘

- - - -

NOTE: ADJUST f forax = Y02 = 50 a8,
Vo1

FIGURE 8. CROSSTALK BETWEEN ANY TWO SWITCHES, TEST CIRCUIT

2-658 TEXAS ‘Q‘

INSTRUMENTS

PQST OFFICE BOX 855012 » DALLAS, TEXAS 76266

v




