E NP E Bk 5t

SN74AHC2G66H
DUAL BILATERAL ANALOG SWITCH

FEB 1999

® Operating Range 2-V to 5.5-V Vcc
@ Allinputs V 1H(Max)=5.5V (@Vcc=0 to 5.5V)

@ Switching Speed Typ 2.0ns (Vcc=3.0V,

CL=15pF)

® Low On-State Impedance - Typically,

~ 10Q at Vcc = 4.5V

o Low power Dissipation Icc(Max) LTUA(@ Ta=25 °C)
@ 8pin DCT Package (2.95 X 2.80 X 1.1mm)

description

DCT PACKAGE
(TOP VIEW)
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The SN74AHC2G66H is handle both analog and digital signals. Each permits signals with amplitudes of up to

5.5V(peak) to be transmitted in either direction.

Each switch section has its own enable input control (C). A high-level voltage applied to C turns on the

associated switch section.

Applications include signal gating, chopping, modulation or demodulation(modem), and signal multiplexing
for analog-to-digital and digital-to-analog conversion systems.

The SN74AHC2G66H is characterized for operation from -40°C to 85°C.

logic symbol +
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FUNCTION TABLE

INPUTS
CONTROL SWITCH
©
L OFF
H ON
X1 N 2
N 1 <4—>»>— 1B
1l &
) [ <O 28
EEEELANG

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12

¢ TeExAS
INSTRUMENTS

Copyright © 1999 U0 0000000 O0DO0O0OO0DOO0OOOOO0



SN74AHC2G66H
DUAL BILATERAL ANALOG SWITCH

= ==
E N R E k5t
FEB 1999
logic dia gram, each gate(positive lo gic)
A B
C
absolute maximum ratings over operating free-air temperature range(unless otherwise noted) t
Supply voltage range, Ve -05Vto6.0V
Control input voltage range, Vin (see Notel) -05Vto6.0V
Switch 1/O voltage, Vo (see Notel) ErssEssEssEssEEsEEsEEsEEsEEsEEEEEEEREEuEs -0.5VtoVec+05V
Control input clamp current, Ik (V| < 0) SEsssessEEEEEEEEEEEEEEEEEEEBEEEEEGEEEEEEREEEEER B . -20 mA
1/0 diode current, lok (Vo <0 or V0 > Vce) +20 mA
Switch through current, I+ (Vo = 0to Vce) EEsssEsEsEEEEEEEsEESEEEEEEEEEEEEEEEEBEEEEEEE +25 mA
Continuous current through Ve or GND e R R R R R R R R R R R R R R R R R R R e +50 mA
Maximum power dissipation at T = 25°C (in still air) (see Note2):  DCT package 300 mW
Storage temperature range, Ty -65°C to 150°C

T Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and

functional operation of the device at these or any other conditions beyond those indicated under " recommended operating conditions
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES 1. The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

" is not

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a broad trace length of 750 mils.

For more information, refer to the Package Thermal Consideration application note.
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recommended operatin g conditions
MIN  MAX UNIT
Vee Supply voltage 27t 5.5
Vo Input/Output voltage 0 Vce
Vee= 2V 1.5
V4 High level input voltage (Control input) Vee=3V 2.1
Vee = 5.5V 3.85 \%
Ve =2V 0.5
Vi Low level input voltage (Control input) Ve =3V 0.9
Vee=5.5V 1.65
VN Control input voltage 0 5.5
) . . Vee=3.3V£0.3V 0 to 200
Tr/Tf Control input transition rise or fall rate ns
Vee=5V 0.5V 0 to 100
Ta Operating free-air temperature -40 85 °c

T With supply voltage at or near 2V, the analog switch on-state resistance becomes very nonlinear. It is recommended that only digital signals
be transmitted at these low supply voltages.
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SN74AHC2G66H

DUAL BILATERAL ANALOG SWITCH
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electrical characteristics over recommended operatin

g free-air temperature ran ge (unless otherwise noted)

TA=2
PARAMETER TEST Vcc 5% MIN MAX UNIT
CONDITIONS MIN TYP MAX
. V=V, GND
Ron  On-state switch ! “ ce of 2v 23 50 65
resistance Ve = Vi b = 1mA 3V 14 30 40
(see Figurel) 4.5v 10 20 25
V| =Vcc to GND 2V 130 350 550 0
Ron) Peak on resistance Vel=Vy Ik =1mA 3v 22 50 65
(see Figurel) 4.5V 12 25 35
ARoy Diffe_rence of on-state V, = Ve to GND 2V 13 35 55
res.lstance between VC*l =V b = 1MA 3V 6 8
switches ' 4.5V 2 6
V, = Ve, Vo =GND
Isoff Cl)ff—itate swncht VC*l =V, 5.5V +01 +1| pA
eakage curren (see Figure 2)
Ison On-state switch Vi EVCC or GND
leakage current Ve =V 5.5V +0.1 + 1 pA
(see Figure 3)
I Control input current V| =V¢cc or GND 5.5V +0.1 =+ MA
lcc Supply current V| =Vcc or GND 5.5V HA
Cic Control input capacitance 5 10 10
Cio Switch input/output capacitance 6 F
C; Feedthrough capacitance 0.5 P
Cps Power dissipation capacitance 13
*1 Vc: Vin(control input voltage)
3 15
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switchin g characteristics over recommended operatin g free-air temperature ran ge
VCC =2V

FROM TO LOAD Ta=25C
PARAMETER MIN  MAX | UNIT
(INPUT) (OUTPUT) CAPACITANCE MIN  TYP MAX
to * AorB BorA 25 12 15
* CL:15pF
ten _ 85 45 60
bl C AorB (See Figure 4,5)
tais > 9 45 55
- ns
toa * AorB BorA 4 20 23
= C_=50pF
ten . 9 50 65
c AorB (See Figure 4,5)
tais ° 12 60 75
switchin g characteristics over recommended operatin g free-air temperature ran ge
Vec =33V £03V
FROM TO LOAD Ta =25°C
PARAMETER MIN  MAX | UNIT
(INPUT) (OUTPUT) CAPACITANCE MIN  TYP MAX
ta - AorB BorA 2 4 55
= C_=15pF
fen c AorB (See Figure 4,5) 45 9 -
tois 7 17 20
- ns
tod " AorB BorA 3 6 8
" C_=50pF
ton L=5EP 5 10 12
c AorB (See Figure 4,5)
tis ° 10 23 27
switching characteristics over recommended operating free-air temperature range
VCC =50V 05V
FROM TO LOAD Ta=25°C
PARAMETER MIN  MAX | UNIT
(INPUT) (OUTPUT) CAPACITANCE MIN  TYP MAX
to * AorB BorA 1.5 3 4
" C_=15pF
2
fen 1o AorB (See Figure 4,5) 35 5 9
tis - 6 14 18
- ns
toa ! AorB BorA 2 5 6
- C_=50pF
2
fen c AorB (See Figure 4,5) 4 85 10
tais 8 20 25
*Ltpg D tPLH / tPHL, *2 ten 1 tPzn / tPzL, *3tgis 1 tPHZ / tPLz
.
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INSTRUMENTS



SN74AHC2G66H
DUAL BILATERAL ANALOG SWITCH
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analo g switch characteristics, T A= 25°C

PARAMETER FROM TO TEST Vee [MING TYP MAX [ UNIT
(INPUT) |(OUTPUT) CONDITIONS
CL=50pF, RL=600Q
Frequency response 1 fin' = 1IMHz ( sine wave ) MH
( Switch ON) AOrB | BOTA | 50logi(Vo/Vy)=-3dB v 200 z
(see Figure 6)
Crossialk & CL=50pF, RL=600Q 2v -60
rosstal ;
. AorB BorA | fw =1MHz(sine wave) 3v -60 dB
( Between any switches ) (see Figure 7)
4.5V -60
Crosstalk CL=50pF, RL=600% 2v 60
' . C AorB | fn =1MHz ('square wave) 3v 100 mv
( Control input to signal output ) (see Figure 8)
4.5V 150
) CL=50pF, RL=600Q
Feedthrough attenuation ¥ _ p )
( Switch OFF ) AorB BorA f|N = 1MHz ( sine wave ) 3V -60 dB
(see Figure 9)
CL=50pF, RL=10kQ
Sine wave distortion AorB BorA fin = 1kHz ( sine wave ) 3V 0.05 %
(see Figure 10)

T Adjust fin voltage to obtain 0dBm at output. Increase fin frequency until dB-Mater reads -3dB.

T Adjust fin voltage to obtain 0dBm at input.
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PARAMETER MEASURMENT INFORMATION
V
Ve © VIH_‘ ©
V, =Vccor GND :Ron Ve
(ON) Vo
V, = V¢ to GND :Ronp)
GND
= Ry = Mo o
+ c.—@ﬂ.. i 103
\Y

V-0
Figure 1. On-State Resistance Test Circuit

Vcc
V =V
c L

Vi cc

Vo
(OFF)

GND

L

CONDITION : VI = Vcc, Vo = GND

Figure 2. Off-State Switch Leakage Current Test Circuit

{'f TexAs
INSTRUMENTS



SN74AHC2G66H
DUAL BILATERAL ANALOG SWITCH

E PR 7 B 5t
FEB 1999

PARAMETER MEASURMENT INFORMATION

Vee
Ve=Viy _‘
Vce
Vi —@— (ON) Vo
Open
GND
V| =Vecor GND J=‘

Figure 3. On-State Switch Leakage Current Test Circuit

v,
cc
VC:VIH_‘
Vee
A B
V| —] (ON) 1 Vo
RL CL
Cj\‘_D 10 kQ S0pF
TEST CIRCUT
3ns
_> <—
50%
10% ov
-« — tPHL
\ VOH

50% 50N —
VoL

VOLTAGE WAVEFORMS

Figure 4. Propagation Delay Time, Signal Input to Signal Output
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DUAL BILATERAL ANALOG SWITCH
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PARAMETER MEASURMENT INFORMATION
Vee
50 @
= = Ve TEST S1 S2
o VY Vee Vo 15; YLz/tzL | GND | Ve
s1 ——O0—— s2 toHz/ oz | Vec GND
Q GND CL
J__ I 50 pF
TEST CIRCUIT

(tpzL tozH)

(tpLz tpHZ)
VOLTAGE WAVEFORMS

Figure 5. Switching Time (tpz,tp2,tpzH:trHz), CONtrol to Signal Output
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PARAMETER MEASURMENT INFORMATION

_ Vce
ve *ViH
v Vce
I
fin ———— ——— (ON) Vo
0.1uF RL CL
GND 600Q 50pF
L

fin : Sine wave

Figure 6. Frequency response (Switch ON)

\%
VC =V —‘ cc

%

y cc

fin (OFF)
RIN GND
600Q 1

\%
VC =VH —‘ cc

VCC
RNy
fin (ON)
0.1pF 600Q
GND
50Q J_

fin : square wave

Figure 7. Crosstalk (Between any switches)

{'f TeEXAS
INSTRUMENTS



SN74AHC2G66H

DUAL BILATERAL ANALOG SWITCH

E AR E IR5E

FEB 1999

PARAMETER MEASURMENT INFORMATION

VC =fin

fin : square wave

Figure 8. Crosstalk (Control input to Signal output)

Vv
VC = GND —‘ ce
Vce
Vi
fn — | (OFF)
0.1uF

GND

L

fin : Sine wave

Figure 9. Feedthrough attenuation (Switch OFF)

VC=VcCC —‘

\Y
fiv ——— —— (ON)

10uF

Vce

fiy : sine wave

Figure 10. Sine Wave distortion
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