UNISONIC TECHNOLOGIES CO., LTD

U74HC4316A

Preliminary

CMOS IC

QUAD SINGLE-POLE

SINGLE-THROW ANALOG

SWITCH

| DESCRIPTION

The U74HC4316A is a quad single pole, single throw analog
switch (SPST). Each switch features two input/output terminals (nY
and nZ) and an active HIGH enable input (nS). When nS is LOW,
the analog switch is turned off. When E is HIGH all four analog
switches are turned off.Inputs include clamp diodes. This enables
the use of current limiting resistors to interface inputs to voltages in

excess of Vcc.

[ ] FEATURES

* CMOS low power dissipation

* High noise immunity
* Low ON resistance:

160 Q (typical) at Vcc-Vee=4.5V
120 Q (typical) at Vcc-Vee=6.0V

80 Q (typical) at Vce-Vee=9.
* Logic level translation:

ov

SOP-16

To enable 5V logic to communicate with £5V analog signals

* Typical break-before-make

built in

B ORDERING INFORMATION

Ordering

Number

Lead Free

Halogen Free

Package

Packing

U74HC4316AL-S16-R

U74HC4316AG-S16-R

SOP-16

Tape Reel

U74HC4316AG-S16-R

| — (1)Packing Type

(2)Package Type
(3)Green Package

(1) R: Tape Reel
(2) S16: SOP-16

(3) G: Halogen Free and Lead Free, L: Lead Free

B MARKING
eleizizizinizia

utC 0OOOod
U74HC4316A0
00

B> Date Code
L: Lead Free

<19 G: Halogen Free

> Lot Code
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U74HC4316A Preliminary CMOS IC
| PIN CONFIGURATION
1z |I O E Vee
1v [2] 15] 1S
2y [3] 14] 4s
27 [4] 13 4z
2s [5] 12 4y
38 [6] 11 3y
E [7] 10] sz
GND [8] 9] Vee
®  PIN DISCRIPTION
PIN NO PIN NAME DESCRIPTION
1. 4. 10. 13 12,27,32,4Z Independent input or output
2. 3. 11, 12 1Y, 2Y, 3Y, 4Y Independent input or output
7 E Eenable input (active LOW)
8 GND Ground (0V)
9 VEeE Negative Supply Voltage
5. 6. 14. 15 1S, 28, 38§, 4S Select input (active HIGH)
16 Ve Positive supply voltage
B  FUNCTION TABLE (each gate)
INPUT .
Enable On/Off Control State of Analog Switch
L H On
L L Off
H X Off
Note: H=High voltage level; L=Low voltage level, X=don't care
B SCHEMATIC DIAGRAM (ONE SWITCH)
nY
Voo — G Vee
E— LOGIC LEVEL :>c
CONVERSION
|' VEE VCC
S Soeraon
Vee < Vee
nZ
20of 12
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U74HC4316A Preliminary CMOS IC

B FUNCTION DIAGRAM

Vee
16
] 112
18 15
2 1Y
[ 142z
2S 5
3 2Y
LOGIC LEVEL -
CONVERSION 10 32
3s 6 IAND CONTROL |
11 3Y
13 47
4S 14 |
_ 12 4Y
E 7
— 9

UNISONIC TECHNOLOGIES CO., LTD 30f 12
www.unisonic.com.tw QW-R502-D63.b




U74HC4316A Preliminary CMOS IC

B ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL RATINGS UNIT
Supply Voltage Vee -0.5~11 V
Supply Voltage Icc 50 mA
Supply Voltage lee 20 mA
Input Clamp Current V<-0.5V or Vi>Vcc+0.5V lik +20 mA
Switch Diode Current  [Vsw<-0.5V or Vsw>Vcc+0.5V Isk +20 mA
Switch Current Vsw=-0.5V to Vcc+0.5V Isw +25 mA
Ground Crrent -50 mA
Power Dissipation Pp 500 mwW
Junction Temperature T, +150 °C
Storage Temperature Tste -65 ~ +150 °C

Note: 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 not implied.

B RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX | UNIT
Vce-GND 2 5 10 V
ly Volt V
Supply Voltage ce Vee-Vee 2 | 5 [ 10| v
Input Voltage Vin GND Vee V
Switch voltage Vsw VEE Vee | V
Vee=2V 325 | ns/V
" . Vec=4.5V 1.67 | 139 [ ns/V
Input Transition Rise or Fall Rate At/AV Vo6V 83 | ns/V
Vcc=1OV 35 ns/V
Operating Temperature Ta -40 +125| °C

Note: 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 not implied.

u STATIC CHARACTERISTICS (Unless otherwise specified)

Ta=25°C Ta=-40°C~+125°C
PARAMETER SYMBOL TEST CONDITIONS MIN 1 TYP TMAX | MIN 1 TYP | MAX UNIT
Vcec=2.0V 1.5 1 1.0 1.5 \Y
. Vcc=4.5V 3.15| 2.2 3.15 V

High-Level Input Voltage ViH Voe=6.0V 12 | 26 e v

Vce=9.0V 6.3 | 43 6.3 \Y

Vcee=2.0V 0.7 ] 05 0.5 \Y

Vcc=4.5V 1.8 [1.35 135 V
Low-Level Input Voltage Vi Voe=6.0V 55| 18 18 v

Vce=9.0V 38 | 2.7 2.7 \Y

\g;;;GV, VEE=0V, VIN=VCC or +0.1 +1 |JA
Input Leak C t |
nput -eakage ~urren MR IVee=10V, Vee=0V, Vin=Vcc or +0.2 +2 A

GND § B
OFF-state Leakage Vcc=10V, VEE=0V, V|N=V|H or V||_

+ +
Current 'SOF) | Vs [=Vee - Ve (Figure 3) *0.1 1| pA
ON-state Leakage VCC=10V, VEE=0V, V|N=V|H or V||_
+ +

Current Ision) [Vsw [=Vcce - Vee (Figure 4) *01 i bA

Vin=Vcc or GND xcfg\\//’ 8 160 | pA
Quiescent Supply Current la Vis=Vee or Vce VEE_1 Y,

Vos=Vcc or Vee ce ’ 16 320 | pA

VEE=0V
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U74HC4316A

Preliminary

CMOS IC

u STATIC CHARACTERISTICS (Unless otherwise specified)

V| = V4 or V; for test circuit see Fig. 1.

Vs is the input voltage at a nY or nZ terminal, whichever is assigned as an input.
Vos is the output voltage at a nY or nZ terminal, whichever is assigned as an output.

Ta=25°C Ta=-40°C~+125°C
PARAMETER SYMBOL TEST CONDITIONS MIN 1 TYP TMAX | MIN 1 TYP T MAX UNIT
Vee=2V, Vee=0V, Isw=100uA, 0
Vis=Vcc to Ve, Vin=Vin or Vi
VCC=4.5V, VEE=0V, ISW=‘ImA,
90 | 320 480 Q
Vis=Vce to VEg, Vin=Vig or Vi,
PEAK | Ronpeak) [Vec=6V, VEe=0V, Isw=1mA,
55 | 240 360 Q
Vis=Vce to VEg, Vin=ViH or Vi
Vcc=4.5V, VEE=-4.5V,
|SW=1 mA, V|3=Vcc to VEE, 35 170 255 Q
Vin=Viy or Vi
Vcc=2V, VEE=0V, |sw=100UA, 85 Q
Vis= Ve, Vin=ViH or ViL
VCC=4.5V, VEE=0V, |sw=1mA,
35 | 160 240 Q
Vis= Ve, Vin=ViH or ViL
ON-Resistance Vee=6V, Vee=0V, Isw=1mA,
30 | 140 210 Q
Vis= Ve, Vin=ViH or ViL
Vec=4.5V, Vee=-4.5V,
Isw=1mA, V|s=VEk, 20 | 120 180 | Q
Vin=Vi4 or ViL
RAIL R
ONRAD \/c=2V, Vee=0V, lsw=100UA, 120 a
Vis= Vce, Vin=ViH or Vi
VCC=4.5V, VEE=0V, ISW=‘ImA,
45 | 180 270 Q
Vis= Vce, Vin=ViH or Vi
VCC=6V, VEE=0V, |sw=1mA,
35 | 160 240 Q
Vis= Vce, Vin=ViH or Vi
Vcc=4.5V, VEE=-4.5V,
Isw=1mA, Vis=Vcc 25 | 135 205 | Q
Vin=Viy or Vi
Vcc=2V, VEE=0V 0
Vis=Vcc to VEe
Maximum On-Resistance VCC_=4'5V’ Vee=0V _ 16 Q
) Vis=Vce to Veg, Vin=ViH or Vi,
Difference Between Any ARon
Two Channels Vee=6V, Vee=0V 13 Q
Vis=Vcc to Ve
Vec=4.5V, Veg=-4.5V, 9 0
Vis=Vcc to VEe

Note: When supply voltages (Vcc - Vee) near 2.0V the analog switch ON resistance becomes extremely non-linear.
When using a supply of 2V, it is recommended to use these devices only for transmitting digital signals
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U74HC4316A

Preliminary

CMOS IC

| DYNAMIC CHARACTERISTICS (GND=0V; tr=te=6ns; C_=50pF, unless otherwise specified)

UNISONIC TECHNOLOGIES CO., LTD
www.unisonic.com.tw

Ta=25°C Ta=-40°C~+125°C

PARAMETER SYMBOL TEST CONDITIONS WIN T TYP Tvax | MIN T TYP 1 MAX UNIT

Vec=2V, Vee=0V, R =e0Q 21 60 9 | ns

Propagation Delay From o/ toin Vee=4.5V, Veg=0V, Ri=Q 7 12 18 | ns

(nY) to (nZ) or (nZ) to (ny) Vee=6V, Vee=0V, Ri=0Q 6 10 15 | ns

Vce=4.5V, Vee=-4.5V, R =0 Q 3 8 12 ns

Vee=2V, Vee=0V 120 | 220 330 | ns

) — Vee=4.5V, Vee=0V 32 | 44 66 | ns
;“{:;?T;(Ige From (E) 1., / tos Vec=5V, Vee=0V, CL=15pF 27

Vee=6V, Vee=0V 25 | 37 56 | ns

Vee=4.5V, Veg=-4.5V 28 | 39 59 | ns

Vee=2V, Vee=0V 70 | 175 265 | ns

) Vece=4.5V, Vee=0V 24 | 35 53 | ns
IOU{:-YO)TOF(I;T;G From (nS) tpHz / tpLz VCC=5V, VEE=0V, C|_=15pF 19

Vec=6V, Vee=0V 19 | 30 45 | ns

Vec=4.5V, Vee=-4.5V 21 36 54 | ns

Vee=2V, Vee=0V 140 | 205 310 | ns

) — Vee=4.5V, Vee=0V 31 41 62 | ns
(Tn“;r)"tg'(“n;')me From (E)to |/ ten [Vec=5V. Vee=0V, CL=15pF 27

Vece=6V, Vee=0V 25 | 35 53 | ns

Vcc=4.5V, Vee=-4.5V 27 | 37 56 | ns

Vece=2V, Vee=0V 130 | 175 265 | ns

Turn-ON Time From (nS) to Vee=4.9V, Vee=OV 27 1 35 o3 | ns
(nY) to (nZ) tPZH / tpz|_ VCC=5V, VEE=OV, C|_=15pF 24

Vec=6V, Vee=0V 23 | 30 45 | ns

Vee=4.5V, Veg=-4.5V 25 | 34 51 ns

B OPERATING CHARACTERISTICS (Ta=25°C, unless otherwise specified)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNIT
input capacitance Cin 3.5 pF
switch capacitance Csw 5 pF
Power Dissipation
Capacitancepper flip-flop Ceo 13 PF
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U74HC4316A Preliminary CMOS IC
B ADDITIONAL DYNAMIC CHARACTERISTICS
(GND=0V, C.=50pF, Ta=25°C, unless otherwise specified)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNIT
Vis=4V(p-p),
Vcc=2.25V, 0.9 %
fi=1 kHZ, RL=1 0kQ VEE=-2.25V
(Figure 5) \Vis=8V(p-p),
Vcc=4.5V 0.5 %
. . . VEE=-4.5V
'Total Harmonic Distortion THD Vis=4V(pp),
Vec=2.25V 25 %
fi=10kHz, R.=10kQ |Vee=-2.25V
(Figure 5) Vis=8V(p-p),
Vcc=4.5V 1.4 %
VEE=-4.5V
VCC=2.25V,
150 MHz
-3 dB Frequency Response fadB) Ri=500, CL=10pF Vee=-2.25V
(Note 1) (Figure 6) Vcc=4.5V, 160 MHz
VEE=-4.5V
VCC=2.25V,
-50 dB
Isolation (OFF-state) Qiso R.=6000Q), fi=1MHz Vee=-2.25V
(Note 2) (Figure 7) Vcc=4.5V, -50 dB
VEE=-4.5V
Between digital
input and switch Vec=4.5V,
(Peak to peak V=0V 110 mV
value)
Crosstalk Voltage Vet R.=600Q, f=1MHz
EornS square
wave between ~ [Vcc=4.5V, 220 mv
Vcec and GND,  |Vee=4.5V
t=t=6ns (Figure 8)
Between switches ng;-zzzjfx/ -60 dB
Crosstalk Xtalk R.=600Q, f.i=1 MHz Vcc=4.;5V,
(Note 2) (Figure 9) Vee=-4.5V -60 dB
Notes: 1. Adjust input voltage Vs to 0 dBm level at Vos for 1 MHz (0 dBm = 1 mW into 50 Q).
2. Adjust input voltage Vs to 0 dBm level (0 dBm = 1 mW into 600 Q).
7 of 12

UNISONIC TECHNOLOGIES CO., LTD
www.unisonic.com.tw

QW-R502-D63.b




U74HC4316A Preliminary CMOS IC

B TEST CIRCUIT

Vsw Figure 2. Typical Roy as a function
/V\ of input voltage Vis
_/ 180
Vis=0V to (Vcc-Vee)
160
[ vee _
nS c 140
Vi — =
v E 0? 120
- v | . g 100
] =N g Vec=4.5V
o 80
(%]
() Vis /J7GND Vee Isw ¢ 60 =
= Vcc=6V
O 40 //——/ Vee=9V
VIS =0V to (Vcc 'VEE) 20
V, 0
RON=Iﬂ 0 3 6 9
SW
Figure 1. Test circuit for measuring Ron Analog Input Voltage, Vis (V)
Vee ‘ Vee
S nS
Vi . Vie - _
E E
V|H ______ VIH - |l______
Isw i lsw Isw |
nY : nZ nY ! nZ
A o= A @ o——— Vos
Vis /J7GND Vee Vos <> Vis /J7GND Vee
Vis=Vec and Vos=Vee Vis=Vecc and Vos=OPEN
Vis=Vee and Vos=Vcc Vis=Vee and Vos=OPEN
Figure 3. Test circuit for measuring OFF-state leakage Figure 4. Test circuit for measuring ON-state
current leakage current
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U74HC4316A

Preliminary CMOS IC
| TEST CIRCUIT (Cont.)
VCC
nS
Vin
Vin E
Vi r==""""
10uF i
I nYn/nZ ! nZ/nYn
Vis 11 o— l Vos
Vee | CND| R TCL @
Figure 5. Test circuit for measuring total harmonic distortion
‘ Veo
nS
VIH
E
VlL """" !
0.1uF !
n nYn/nZ ' nZ/nYn
Vis 1 o—= Vos

GND c.

Vec=4.5V; GND=0V, Vee=-4.5V, R =50Q, Rs=1kQ

. 2
Il
]

Figure 6. -3 dB frequency response

VOS

VCC
nS
V|H
E
A R
-I I nYn/nZ i nZ/nYn
Vis 1l O——
Vee | GND c

Vee=4.5V; GND=0V, Vge=-4.5V, R .=600Q, Rs=1kQ

L
i
e

Figure 7. Isolation (OFF-state) as a function of frequency
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U74HC4316A Preliminary CMOS IC

m  TEST CIRCUIT (Cont.)

A
[|] 2R|_ VCC |j2R|_ Vct

nS E \i

L.

]ZRL T Oscilloscope

nY nZ

G H IR, Vee |GND

1

Figure 8. Test circuit for measuring crosstalk voltage (between the digital
input and the switch)

VCC
nS
VIH
E
Vi TS
0.1uF R. 1
nY/nZ ! nZ/nY
Vis I_: o—= l
Vee GND R, C.
I
nS
ViH
E
Vp ——— -~ !
nYn/nZ i nZ/nYn
o—t—

-L Vos
RL Vee GND R. TCL @

Figure 9. Test circuit for measuring crosstalk (between the switches)
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U74HC4316A Preliminary CMOS IC

B TEST CIRCUIT AND WAVEFORMS

Vi—
nS, E Input -<VM ]<
Vs Output 50% ov —/
l—tpLz—>| [ tpzr
t t
PLH PHL Vos Output 50%
Vos Output 50%
Vos Output
Switch ON
Figure 10. Input (Vis) to Output (Vos) Propagation Delays Figure 11. Turn-on and Turn-off Times
V| VM
VCC 05 X VCC
Vee Vis Vee
VI l | V J
PULSE os Re S1/_ OPEN
GENERATOR —
GND
Vee
Vi |« tw
90% 3
Negative v
Pulse “"1 0%
ov K Note: Definitions for test circuit:
— f le— R. = Load resistance
C. = Load capacitance including jig and
— |<— probe capacitance.
VI S Rt = Termination resistance should be equal to
e 90% the output impedance ZO of the pulse
Positive Vu Vu generator.
Pulse 10% S1 = Test selection switch
ov —=/ NI
I« tw d

Figure 12. Test Circuit for Measuring Switching Times

INPUT OUTPUT
TEST E ns Switch nY (nZ) tr, tF Switch nY (nZ) S1 Position
V| V|s at fMAX Other C|_ RL
tprL / trLH Vee GND to Vcc <2ns 6 ns 50 pF - OPEN
tenz [tz | Vec Vee <2ns 6 ns 50 pF,15 pF 1kQ Vee
tpLz / tpzL Ve Vee <2ns 6 ns 50 pF, 15 pF 1kQ Vee

Note: t; = t = 6ns. when measuring fmax, there is no constraint to tr and tf with 50 % duty factor.
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U74HC4316A Preliminary CMOS IC

UTC assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other
parameters) listed in products specifications of any and all UTC products described or contained herein.
UTC products are not designed for use in life support appliances, devices or systems where malfunction
of these products can be reasonably expected to result in personal injury. Reproduction in whole or in
part is prohibited without the prior written consent of the copyright owner. UTC reserves the right to
make changes to information published in this document, including without limitation specifications and
product descriptions, at any time and without notice. This document supersedes and replaces all

information supplied prior to the publication hereof.
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