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MC74VHC1G66DFT1G-TP

TECH PUBLIC
—ofRF— SINGLE BILATRAL ANALOG SWITCH
e Operation Voltage Range: 1.65~5.5V * Wire_less Deyices _ _
e Inputs Accept Voltages to 5.5V e Audio and Video Signal Routing
e Max tPD of 0.8 ns at 3.3V * Portable Computing
e High Degree of Linearity e Wearable Devices
e ESD Protection Exceeds JESD 22 e Signal Gating, Chopping, Modulation or

-2000-V Human-Body Model (A114-A)
-200-V Machine Model (A115-A)
-1000-V Charged-Device Model (C101)

General Description

The MC74VHC1GB6DFT1G-TP is a ultra high-speed

(UHS) CMOS

compatible single-pole/single-throw (SPST) bus switchTh
e LOW on resistance of the switch allows inputs to becon
nected to outputs with minimal propagation delay

and without generating additional ground bounce noise.
The device is organized as a 1-bit switch with a switch
enable (OE) signal. When OE is HIGH, the switch is on
and port A is connected to port B. When OE is LOW, the
switch is open and a high-impedance state exists
between the two ports..

Pin Configuratio

Demodulation (Modem)
o Signal Multiplexing for Analog-to-Digital and
Digital-to-Analog Conversion Systems

Logic Diagram
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—— MC74VHC1G66DFT1G-TP
—afaF— SINGLE BILATRAL ANALOG SWITCH

Absolute Maximum Ratings

(TA=25°C, unless otherwise specified)

PARAMETER SYMBOL RATINGS UNIT

Supply Voltage(Note2) Vce -0.5~6.5 Y

Input Voltage VIN -0.5~6.5 Vv

Switch 1/0 Voltage Range Viio -0.5~ cc+0.5 Vv
Control Input Clamp Current(Vin<0) lK -50 mA
I/O Port DiO\(}lueO(;l‘I/r(l;%I;t (Viro<0 or llok +50 mA
On-state Switch Current (Viio: 0 to Vcc) IT +50 mA
Vcc or GND Current lcc +100 mA

Storage Temperature TsTG -65 ~ +150 °C

Notes: 1. The input and output voltage ratings may be exceeded if the input and output current ratings
are observed.

2.Absolute maximum ratings are those values beyond which the device could be permanently damaged.
Absolute maximum ratings are stress ratings only and functional device operation is notimplied.

Recommended Operating Conditions

(TA=25°C, unless otherwise specified)

PARAMETER SYMBOL | TEST CONDITIONS | MIN TYP| MAX UNIT

Supply Voltage Vce 1.65 - 5.5
Input Voltage ViN 0 - 5.5

l/O Port Voltage Vio 0 - Vce \Y

Vec=1.65V~1.95V - - 20 ns

Vcc=2.3V~2.7V -- -~ 20 ns

Input Trans?tion Rise/Fall o/t Vee=3V~3.6V - - 10 ns

Time
Vcc=4.5V~5.5V - - 10 ns
Operating Temperature TA -40 -~ +125 °C
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MC74VHC1G66DFT1G-TP
SINGLE BILATRAL ANALOG SWITCH

TECH PUBLIC
—olRB3F—

STATIC CHARACTERISTICS (Unless otherwise specified)

Ta=25°C Ta=-40°C~+125°C
PARAMETER | SYMBOL TEST CONDITIONS [ MmIN [ TYP IMAX | MIN | TYP [MAX | UNIT
0.65x 0.65x
Vee=1.65V~1.95V Vee | T | ovee | T - %
Highd Y ‘ Vi Vce=2.3V~2.7V 1.7 -- - 1.7 - - V
igh-level Inpu IH Veo=3V ~3.6V > n ~ 5 — — Y
Voltage
0.7x 0.7x
Vcc=4.5V~5.5V Vee - - Vee N - V
0.35x% 0.35x%
Vee=1.65V~1.95V Vec vee |V
Low-level Inout v Vce=2.3V~2.7V -- L 0.7 -- -- 0.7 \'%
owrievel Tnpu L Vee=3V~3.6V - = o8| - | - |os Y,
Voltage
0.3x 0.3x
Vcc=4.5V~5.5V - - Vee = - Vee Vv
Vcee=1.65V,
Is=4mA - 12 30 - == 45 Q
Vee=2.3V,
Is=8mA ~ 9 25 . - 30 Q
ON-Resistance | Ron(rail) |[Vi=GND or| Vcc=3V, B B B
Rail Vv ls=24mA 7.5 20 23 Q
(Rail ¢ [Vec=a5v,
ls=32mA - 5.5 15 - . 15 Q
Vce=1.65V,
ls=4mA - 105 | 140 - - 185 Q
Vce=2.3V,
Is=8mA . 30 40 . - 50 Q
ON-Resistance | R eak
on(peak]y, _ sND to] Veo=3V,
(Peak) ) Vi Is=24mA - 1.5 20 - - 30 Q
ce Vcoc=4.5V,
[s=32mA - 7.5 15 - - 23 Q
On-state h -
Switch Vi=Vccor GND, Vc=VH,
Leakage IsN) Vo - T x0T ” 2 HA
Current = Open, Vcc=5.5V
Off-state Vi = Vce and Vo= GND or
Switch Leakage Isef  |\i= GND and Vo = Ve, Ve - - +0.1 - - 1 HA
Current =ViL, Vcc=5.5V
Control Input V¢ =Vcecor GND,
Curren ety Vee=5.5V -- - | 201 - - 1 bA
Quiescent Ve = Vecor GND,
Supply Current lec Vce=5.5V -- -- 1 -~ -- 10 HA
Additional
Quiescent
Supply Alcc V¢ =Vce-0.6V, Vee=5.5V . . 500 . = | 500 HA
Current
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MC74VHC1G66DFT1G-TP
SINGLE BILATRAL ANALOG SWITCH
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ANALOG SWITCH CHARACTERISTICS

(TAa=25°C, unless otherwise specified)

PARAMETER | SYMBOL TEST CONDITIONS | MIN | TYP | MAX | UNIT
Vce=1.65V -- 35 -- MHz
Vcc=2.3 -- 120 -- MHz
Frequency CL=50pF, RL=600Q, Vce=3V - 175 - | MHz
Response From Fin=Wine Wave Vcc=4.5V - 195 - | MHz
Input (A or B) to fiax Vec=1.65V ~ | >300 | - |MHz
Output (B or A) Vce=2.3V - >300 - | MHz
(Note 1) (Switch ON) CL=5pF, RL=50Q, Vco=3V ~ | 5300 | ~ | MHz
Fin=Sine Wave Vcc=4.5V -- >300 -- MHz
Crosstalk Voltage Voc=1.65V - 35 - | mV
From Input (C) to Vce=2.3V N 50 - mV
Output (A or B) Vet |CL=50pF, Ri=600Q,|  /;c=3v ~ | 70 | - | mv
(Control Input to FiN=1MHZ
Signal Output) (Square Wave) Vcc=4.5V -- 100 -- mV
Vcc=1.65V - -58 - dB
C=50pF, Ri=600Q,|  \cc=2.3V - -58 - dB
Fin=1MHZ Vce=3V - -58 - dB
Feedthrough (Square Wave) Voc=4.5V ~ | 58 | - dB
Attenuation From s CL=5pF, Vee=1.65V - 42 - dB
Input (A or B) to rXsoo Vce=2.3V - -42 - dB
Output (B or A) Fine1MHz Vee=3V - -42 - dB
(Note 2) (Switch OFF) (Square Wave) Vee=4.5V - -42 _ dB
Vcec=1.65V - 0.1 -- %
CL=50pF, RL=10KQ,|  Vcc=2.3V —~ 0025 | - %
Sine-Wave Fin=1KHZ Vce=3V - | 0015 | - %
Distortion From THD (Square Wave) Vee=4.5V ~ oo | - %
Input (Aor B) to Vec=165V | — | 015 | —~ | %
Output (B or A) CL=50pF, RL=10kQ, ;=5 3v — 10025 | - %
Fin=10KHz Vce=3V ~ [o0o015| - | %
(Square Wave) Vcc=4.5V - o0t | - | %

Notes: 1. Adjust fin voltage to obtain 0 dBm at output. Increase fin frequency until dB meter reads -3dB.

2.Adjust fin voltage to obtain 0 dBm atinput.
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. . MC74VHC1G66DFT1G-TP
—ofBIF— SINGLE BILATRAL ANALOG SWITCH

DYNAMIC CHARACTERISTICS

(Unless otherwise specified)

Ta=25°C Ta=-40°C~+125°C
PARAMETER | SYMBOL TEST UNIT
CONDITIONS MIN | TYP| MAX | MIN| TYP| MAX
Vee=1.8V+0.15V - - 3 | - 4 ns
Propagation Delay Vce=2.5V+0.2V - —- | 24| - | - | 34 ns
FromInput (Aor B) tep  (Note | Vcc=3.3V0.3V - 22| <~ | =] 32| ns
t tput (B or A
o Output (BorA) 1) Vec=5V40.5V -2~ -] 3 ns
Vce=1.8V+0.15V 1.0 -- 12 -- -- 15.5 ns
Vece=2.5V+0.2V 1.0 -~ 7.5 -- - 9.5 ns
Enable Time From
Input ten (Note Vee=3.3V+0.3V 1.0 - 6.5 -- - 8 ns
(C) to Output (A or B) 2) Vee=5V+0.5V 1.0 - 56 | -- | - 6.5 ns
Vce=1.8V+0.15V 1.0 b 10 -- -- 13 ns
tois Vee=2.5V+0.2V 1.0 -~ 6.9 -- -- 9 ns
Disable Time From
(Note 3) Vce=3.3V+0.3V 1.0 -- 6.5 -- -- 8.5 ns
Input
(C) to Output (A or B) Vce=5V+0.5V 1.0 - 5 - -- 6.5 ns

Notes: 1. trLH and tpHL are the same as tpp.

2.tpzL and tpzH are the same as ten.
3.trLz and tpHz are the same as {pis.

OPERATING CHARACTERISTICS

(Ta=25°C, unless otherwise specified)

PARAMETER SYMBOL [TEST CONDITIONS MIN | TYP | MAX | UNIT
Cic Control input Capacitance Cic Vee=5V - 2 - pF
Clo(0FF) (:Sg}ljitaccr?tg:]%tét@utput Corr Vee=5V _ 6 . pF
Cio(on) g‘ggggg‘rﬁ’gg Output Con Vec=5V . 13 - pF
PO‘ggE Dissipation Crp Vce=3.3V, f=10MHz | - 9 - pF
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TEST CIRCUIT AND WAVEFORMS

S o0 Vioan TEST S
g/' o Open tpLH/tPHL Open
From Output R. . onD tprz/tPzH GND
_T_ tpLz/tpzL Vioap
CL RL tpp is the same as tpy, and tpp .
:I: J_ ten is the same as tpz. and tpzp.

tas is the same as tp 7 and tpyz.

TEST CIRCUIT

Note: CLincludes probe and jig capacitance.

Vce Vi tr, tr Vm VLoAD CL RL Va
1.65V~1.95V Vce <2ns Vcc/2 2xVce 30pF 1kQ 0.15Vv
2.3V~2.7V Ve <2ns Vcel2 2xVee 30pF 5000 0.15V
3.0v~3.6V Vce <2.5ns Vcel2 2x\Vce 50pF 500Q 0.3V
4.5V~5.5V Vee <2.5ns Vecel2 2x\Vce 50pF 500Q 0.3V
v, t
Timin
Inpu? 50% -
v v,
tsu th v, 50% 50%
ov
Dat v
In;a)ua’( 50% 50% PULSE WIDTH
ov
v,
SETUP TIME AND HOLD TIME Output }M >
Control 50% 50%
\ ov
trzL ¢ |
Vi Vi — =N Vioap/2
<5.0% ><50% Vo 0%
/ ov VOL+V,; v,
 tpiy tenL t
- + tpzH - lPHZ
Vo —|— Vou
/50% X 50% 50% %
Vo~ ¥ Vo Vo ov
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
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MC74VHC1G66DFT1G-TP

—ORBIF— SINGLE BILATRAL ANALOG SWITCH

Package informantion
SOT23-5 (Unit: mm)
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