SN74AHC2G53H

2-CHANNEL ANALOG MULTIPLEXER / DEMULTIPLEXER
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® Operating Range 2-V to 5.5-V Vcc
@ Switching Speed Typ2ns(@ VCC=3.0V,
CL=15pF)

® Low On-State Impedance - Typically,

~ 10Q at Vcc = 4.5V
@ Allinputs V 1H(Max)=5.5V (@Vcc=0 to 5.5V)

o Low power Dissipation Icc(Max) 2uA(@ Ta=25 °C)

@ 8pin DCT Package (2.95 X 2.80 X 1.1mm)

description
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This 2-channel CMOS analog multiplexer/demultiplexer is designed for 2.0V to 5.5V Vcc operation.

The SN74AHC2G53H is handle both analog and digital signals. It permits signals with amplitudes of up
to 5.5V(peak) to be transmitted in either direction.

Applications include signal gating, chopping, modulation or demodulation(modem), and signal multiplexing

for analog-to-digital and digital-to-analog conversion systems.

The SN74AHC2G53H is characterized for operation from -40°C to 85°C.

FUNCTION TABLE

INPUTS CONTROL
ON CHANNEL
INH A
L YO0
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X NONE
X : Don't Care
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T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
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2-CHANNEL ANALOG MULTIPLEXER / DEMULTIPLEXER

FEB 1999
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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) EEsEEEEEEEEsEEEEEEEEEEEEEEEEEEEEEEEEEEE A A -05Vto6.0V
Switch I/O voltage, Vo (see Notel) serssssssasssssassssasnsnannsnannsnnsss -0.5Vt0VCC+05V
Control input clamp current, ik (V, < 0) rerssssrsssssssnsnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnns  —20 MA
1/0 diode current, lok (Vo < 0 or Vig > V) sesssssessssssarssaassasnnasnnssnannnnnnnsnns =20 MA
Switch through current, It (Vo = 0 to V) sesssssessssssarssasssasnnasnnasnannnnnnnnnns =25 MA
Continuous current through Ve or GND sessssssssssssensnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn: 50 mMA
Maximum power dissipation at T = 25°C (in still air) (see Note2):  DCT package sesssrsnsneeas 300 MW
Storage temperature range, Ty -65°C to 150°C

1 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 " is not

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.

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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SN74AHC2G53H
2-CHANNEL ANALOG MULTIPLEXER / DEMULTIPLEXER
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recommended operatin g conditions
MIN  MAX UNIT
Vee Supply voltage 27t 5.5
Vo Input/Output voltage 0 Vcc
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) Vee =3V 0.9
Vee=5.5V 1.65
VN Control input voltage 0 5.5
] o Vee=3Vio 3.6V 0 to 200
Tr/Tf Cotrol input transition rise or fall rate ns
Vee= 4.5V 10 5.5V 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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electrical characteristics over recommended operatin

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

TA=2
PARAMETER TEST Vee 5% MIN MAX | UNIT
CONDITIONS MIN TYP MAX
Ron On-state switch Vi =Vcc or GND 2v 23 50 65
resistance Vinw = VL (see Figure 1) 3V 14 30 40
I+ =1mA 4.5v 10 20 25
V, = Ve to GND 2V 130 350 550
Rone) Peak on resistance Vine = Vi 3V 22 50 65| Q
lr =1mA 4.5V 12 25 35
ARgy Difference of on-state V| =Vccto GND 2v 13 35 55
resistance between Vinn = Vi 3V 6
switches It =1mA 4.5V
Isoff Off-state switch Vi=Vee Vo :G'\_‘D 5 5v +01 +1 A
leakage current Vinu = Vi (see Figure 2) : - - W
Ison On-state switch Vi= \_/CC or GND
leakage current Vine = Vi 5.5V +0.1 + 1 pA
(see Figure 3)
I Control input current V) =Vcc or GND 5.5V +0.1 +1f pA
lcc  Supply current V| =Vcc or GND 5.5V 2 201 MA
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
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switchin g characteristics over recommended operatin g free-air temperature ran ge
VCC =2V
FROM TO LOAD T, =25°%
PARAMETER MIN MAX UNIT
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX
toa COMor Y Y or COM 25 12 15
*2 C._:lSpF
ten* INH COM or Y (See Figure 4,5) 8.5 45 60
tais 9 45 55
. ns
toa COMor Y Y or COM 4 20 23
o C=50pF
te"* INH COM or Y (See Figure 4,5) 9 50 65
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
toa | COM or Y Y or COM 2 4 5.5
*2 CL=15pF
te”* INH COM or Y (See Figure 4,5) 4.5 9 1
tais ° 7 17 20
- ns
toa COMor Y Y or COM 3 6 8
* CL:50pF
ten* INH COM or Y (See Figure 4,5) 5 10 12
tais 10 23 27
switching characteristics over recommended operating free-air temperature range
VCC =5V 05V
FROM TO LOAD T, =25°C
PARAMETER MIN MAX UNIT
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX
toa COM or Y Y or COM 1.5 3 4
* C._:lSpF
ten* INH COM or Y (See Figure 4,5) 3.5 7.5 9
this - 6 14 18
- ns
toa | COM or Y Y or COM 2 5 6
> CL=50pF
te”* INH COM or Y (See Figure 4,5) 4 8.5 10
tais > 8 20 25

*Ltpg D tPLH / tPHL, *2 ten 1 tPzn / tPzL, *3tgis 1 tPHZ / tPLz
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analo g switch characteristics, T A= 25°C
PARAMETER FROM To TEST Vee MIN TYP MAX UNIT
(INPUT) | (OUTPUT) CONDITIONS
CL=50pF, RL=600Q
Frequency response t fin = IMHz ( sine wave )
( Switch ON) COMorY [ YorCOM | 20log,y(Vo/V))=-3dB 3V 200 MHz
(see Figure 6)
Crosstalk & CL=50pF, RL=600Q 2v -60
. COMorY | YorCOM | f =1MHz ( square wave) 3V -60 dB
( Between any switches ) )
(see Figure 7) 4.5V 60
Crosstalk CL=50pF, RL=600Q 2v 60
( Control input to signal INH COMorY | fi =1MHz (squarewave) [ 3V 100 mv
output ) (see Figure 8) 15v 150
Feedthrough ¥ CL=50pF, RL=600%
attenuation COMorY | YorCOM [ fiy =1MHz (sine wave ) 3V -60 dB
( Switch OFF ) (see Figure 9)
CL=50pF, RL=10kQ
Sine wave distortion COMorY | YorcoM | 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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SN74AHC2GS53H
2-CHANNEL ANALOG MULTIPLEXER / DEMULTIPLEXER

PARAMETER MEASURMENT INFORMATION

Vee
VINH:V”__‘ ‘

FEB 1999

Vee
V, = Ve ofr GND (ON) Vo
GND
L R Vo o
= ON~ 3
2.0mA 2x10
0—@—0
\%
Vio
Figure 1. On-State Resistance Test Circuit
Vee Vs v Vee
V|NH: VIH INH™ VIL
\Y
\VJ CcC
— CcC V = GND
Vi=Vcc o
—(A (OFF) vi—® (©N) Open
GND
GND
1 L

Figure 2. Off-State Switch Leakage Current Test Circuit

M =V or GND

Figure 3. On-State Switch Leakage Current Test Circuit
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VINH= VIL—
3ns 3ns
Vce
90%
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10%p—————— OV
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50Q ,J_ CL VOH
— 50% 50N\~
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VOLTAGE WAVEFORMS

Figure 4. Propagation Delay Time, Signal Input to Signal Output
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2-CHANNEL ANALOG MULTIPLEXER / DEMULTIPLEXER
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PARAMETER MEASURMENT INFORMATION
vce
5 TEST s1 s2
v Vee VA 1 : t
I o K@ o pLz/tpzL | GND Vee
s1 —O0— s2
o 'pHz/tzn | Vee GND
GND
CL
TEST CIRCUIT
Ved Vee :
|
V INH 50% VCC V INH \, 50% VCC
1
ov TTTTTTTr P . ov TTTTTTTTC th .
< ’ : tpZL i‘ +: tpzH
! 1 1
VOH . VOH T T Yy
v \C 50% VCC v 50% VCC
o o
VoL~ TTTmmmmmmmm=ees Jo
(tpze tpzH )
Veg === Veg "y
ViNH 50% VCC VINH 50% VCC
|
ov .
: | tpLZ
! i
I
VOH ---—---—-—---- b —za
I
Vo i
10%
VoL
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VOLTAGE WAVEFORMS

Figure 5. Switching Time (tpz.,tpL2,trz1,tpHz), CoNtrol to Signal Output
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PARAMETER MEASURMENT INFORMATION

SN74AHC2GS53H
2-CHANNEL ANALOG MULTIPLEXER / DEMULTIPLEXER

FEB 1999

\%
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VINH = GND—‘

Vee
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fin — (ON)
01pF
" GND
50 Q T

Figure 6. Frequency response (Switch ON)

cc

VINH= GND ]
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50Q T

50 o

8
I

Figure 7. Crosstalk (Between any switches)
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PARAMETER MEASURMENT INFORMATION

Vce
fin
50Q
= — VINH
Vee
GND
6009 T
Vcci2

Figure 8. Crosstalk (Control input to Signal output)

Vce
WH=Vvcc —
0.1uF vce
fin Y ( OFF)
GND
50 Q 600Q J_
VCC /2

Vee
WH = GND ]
0pF Vee 10 uF
|
fin I ( ON) I | Vo
50Q Sho 50pF
J__ 10k I p
= Veer =

Figure 10. Sine Wave distortion
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